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ABSTRACT

A CONCEPTUAL FRAMEWORK
FOR IMPLEMENTING

E-EDUCATION IN KWAZULU-NATAL

BY

HEMDUTH RUGBEER

This 1s a dissertation presented on the development of e-educabon i KwaZulu-Narl,
beginning with the dawn of the e-educaton process, covenng its developmenr and rare of

penetragon in previously disadvantaged rural, urban and township areas

The study investigates the problem of applying Information Communication Technologres
(ICTs") in education n the context of KwaZulu-Nartal. The first part of the study reviews theones
and literature relevant to understanding and defining e-education and the nature and scope of e
educaton worldwide. Subsequent chapters descebe the construction of a survey mstrument
employed to measure and evaluate the extent of e-education m KwaZulu Natal, and the findings

of the survey.

Penultimate chapters blend the msights gained from this literature review to inrerpret the
results, obtained through the quantirative research methodology, ro descrbe a set of conclusions
and recommendations 1t the context of applying Information Commumication Technologies 1

the formal leaming environment m KwaZulu-Naral.

U This 15 an accepted form for the pluml of ICT as dentfied 1 the followmg websites:
hito:/ fwwwlirnl framesetaspz specads ‘htrd /it _icrs and developmentasp&dfmr=12&
hup:/ fwwwiddontinenet,/ 1ssue ‘marchO4/ educagap hop.
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Chapter 1

STATEMENT OF PROBLEMS AND RESEARCH PROCEDURE

THE RATIONALE FOR THE PRESENT STUDY

This study focuses on the conceptual and technological requirements for the successtul
introduction of e-leaming in public schools in KwaZulu-Natal. The wmtroduction of e-learning
cannot be merely seen as a process of delivenng education via electronic means. The use of a
vanety of complementary forms of e-Jeaming requires that the nature of educaton be re-
conceptualised. There 15 anecdotal evidence that there 1s an attitude among some educationists
and educators that the virtual natuee of electronic forms of education undermines the learning
process because it removes education delivery from “the real world” of the classroom by
relocating it in “the virtual world.” Therefore, ewidence will be presented in this chapter that
the electronic delivery of education 1s based on sound cogmitive principles, and that i in fact
enhances the ability of learners to master knowledge that is directly applicable to existence in

their immediate environments.

From nme to time new technologies emerge that completely and permanently change the
course of the development of humankind, among others the ways in which leamers are
educated. According to Klopper (2002:278) such technologies emerge 1 response to the
mncreasng complexity of human culture. *“New formms of communication will from time to
tme emerge n a culture to give expression to the mncreasing complexity of thar culmre”
Klopper for instance notes that wating systems evolved soon after hunter-gatherer nomads
settled down in pastoral communities abour 10, 000 years ago. This evolved as a response to
the greater demands of larger numberts of people that lived 1n such settlements. Also, m the
20™ century electronic forms of communication like the relegraph, telephony, radio, telerision
and the Intemet have emerged and evolved, and are presently converging in response to the
mcreasing culrural complexity of present-day global culture. Klopper argues that progression
from hunter-gather nomadic economues to pastoral-agncultural settlement economies to
mdustral economies to present-day global knowledge economies prowides the smpetus for the
emergence of new forms of communication. This was essential to cope with the increasing

complexity of human culture in each successive phase.

Research, reported by Diamond (1999:49), indicates that the frst human pastoral

settlements formed m an area called the Fernle Trangle. This 1s an area in the Northem
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Mediterranean climatic zone, which stretches between present-day Israel in the West, and lraq
and Iran in the East. Humans in that region mastered the skills of domesticating certain plants
and animals. According to Diarmnond this new kanowledge about food domestication within the
span of a few hundred vears spread from the Fertle Trangle throughout the Northemn
Mediterranean climatc zone, all the way from the West o the Tbedan Penmsula (present-day
France, Portugal and Spain) to China in the Fast. It is no coinadence that wnung systems first
emerged in the Fertile Triangle, soon to be followed by wnting systems in other settlements

across the Northern Mediterranean zone.

According to Klopper (2002), eardy forms of electronic communication (the telegraph and
radio) emerged towards the end of the 19" Century, followed by computer-mediated
commumnication as a global phenomenon, as another coping response to the present-day
complexity of global human culture. e-Leaming 13 one of the computer mediated

manifestatons of global electronic commumcation.

When this reséarch project was conceptualised in 2002 the mtended focus was “The
Development of e-Leaming in KwaZulu-Naral”. When this research project was minally
designed it was with the mtention of narrowly focussing on the communication aspects of e-
learning in 1ndividual schools in KwaZulu-Natal as a strategy to complement teaching in the
dassroom. However, the South African Govemment’s 2003 Whate Paper on the mtroduction
of e-education i South Afncan schools by 2013, has de facto changed the educaton
landscape. It requires research that needs to establish what e-learung entails, how 1t relates to
e-education and its role in relation to other forms of education delivery within a networked e-
education environment. Consequently, the scope of this project has been broadened to

incorporate e-education as proposed in the 2003 White Paper.

STATEMENT OF PROBLEMS TO BE ANALYSED

The research process began in June 2002, aiming to undertake a survey mto the status of
Information Communication Technology (ICT) 1n previously disadvantaged communities in
KwaZulu-Natal. The pamary aim of the study 1s to examine the nature and scope of ICT
integration in these commumties. By examining what {CT resources are presently being used
n their schools,-the way in which they are being used and the methods emploved o sustan

their use, a representation of ICT's permeation in these communities was uncovered.



Factors, which restoct or enhance the use of ICTs in these commutes, are identified. The
present situation with regard to ICT integration at schools 1s evaluated. The situation of ICT

ntegration 1s evaluated in schools i the context of the Draft White Paper on e-Educaton of

September (2003: http://www.school.za/research/uwc-epu/screen/). The findings and
recommendations may be used to prowide msights into consideranions around the creation of
equity, facilitating quality in the uvse of ICTs and identifying key areas for strategic
implementation of e-education policy goals.

Problems, which relate o the feasibility of introduction of e-education in KwaZulu-Natal
public schools, are technical as well as human related. The techmcal related problem could be
subdivided into hardware and software infrastructure in the forms of networks. The human
related problems relate to the competencies and the attitudes of leamers, teachers, and school
management teams, governing bodies at particular schools i the urban as well as rural areas. It
furthermore relates to the competencies and the atarudes of educationists who are bureaucrats
at crcuit, distnct and regional offices in the KswaZulu-Natal Department of Educanon. It also
relates to the deéree of synchronism that can be acheved by the prowincal education
departments who can play a role in efficient delivery of nformanon. It also relates to the
extent to which there 15 an overall concept plan for the roles that mass communicaton in the
form of television transmission, the use of mndividual electronic commumcaton for teacher
directed and self directed electronic leaming will compliment teaching i the classroom. There
should be an overall plan to overcome the problem of teacher tramung and retraining to

prepare the teachers for applying electronic learming in the classroom.

Arrays of problems relanng to the implementation of e-educanon m KwaZulu-Naral have

been identfied. These would mclude the following Problems:

o Technical problems which would include hardware, software and netwark

infrastructure;
o Educanon delivery problems such as directed and seli-directed study,
o Education Management Issues;
o Commusication problems.

Tt 1s not possible to address all the problems relating to the implementanon of e-education
in this study. A group of ten of the author’s colleagues is addressing some of these issues at
the University of KwaZulu-Natal.
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This research project focuses on providing a principal analysis for electronic learming and
electronic education. It 1s based on the conceptual basts of how humans learn and represent
knowledge m their minds. Further, it examines how existng, emergmg and converging
mstruments of electromic communication can be used to mtroduce electromic learming n

KwaZulu-Natal uthan and rural schools in a sustainable way.

CRITICAL QUESTIONS TO BE ANSWERED
Problem 1- What is e-learning?
The concept of e-leamning 1s explained in chapter 2. e-Learmng and its assocauon with

learning is further examined in chapter 3 and 4.

Problem 2: What is e-education?
All aspects of e-education are analysed in chapter 4. The application and development of e-

education is also examuned in chapter 6.

Problem 3: What forms of Information Communication Technologies exist in
previously disadvantaged schools?

Solutions to these problems are investigated i chapters 4, 6 and 9.

Problem 4: What impact does Information Communication Technologies have on
leamning?
The impact of Informanon Communication Technologies on leaming 1s examined in

chapters4, 6 and 9.

Problem 5: What forms of e-learning exist in disadvantaged schools?
The extent of eleaming in disadvantaged schools in KwaZulu Natal 1s evauated in
chapters 9 and 10

Proplem 6: What advantages do schools that offer e-learning hold for leamers in
those schools?

‘The impact of e-learning on leamer progress is evaluared in chapters 9 and 10.

Problem 7: How relevant is e-learming to our learmers?
This survey focuses on whether Information Communication Technologies can enhance
leaning, and improve leamer achievement for all leamers. The relevance of e-leaming 1s

exarnined in chapters 4, 9 and 10.
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Problem 8: Can e-learning increase productivity in the teaching and learning
environment?

The author examines the challenges of access dunng formal school penods and outside
normal school hours in remote areas. Further analysis of the productivity of e-leaming are

studied in chapters 4, 5 and 10.

Problern 9: What difficulties exist in implementing e-leamning in resource
disadvantaged schools?
In chapter 9 and 10, the author identfies schools that do not implement any form of e-

learning and establishes problems that are present in its inplementation.

AIMS

The aims of this dissertation are:

{(2) To work out what forms of e-learning exist in disadvantaged schools;

(b) To determne advantages of e-learning in schools that offer e-learming to learners;
{¢) To determine the relevance of e-learming to leamers;

(d) To deterrmine how e-leaming can increase the productivity of teachers and leamers;

(&) To determine what difficulties exist in implementing e-leaming i the lower socio-

economic schools.

RESEARCH PROCEDURE

The project combines qualitative and quantitative forms of research. The qualirative aspect
relates to the development of a conceptual theoretical framework for e-education, based on a
comprehensive hterature review of current and completed research about e-education mnt South
Africa and abroad. It looks specifically at current innovavons m the mformanon
communication technology that are required to introduce e-education 1in KwaZulu-Naral
public schools. The quantitative aspect of the study relates to an exploratory survey’
conducted among 266 leamers of previously disadvantaged schools i rural and urban

communities of KwaZulu-Natal to determine

3 The empincal part for this study is of an exploratory nature. The researcher is aware of a coordinated cluster-
research project in the School of Information Systems and Technology (IS&T) 2t the Univeraty of KwaZulu-
Natal (UKZN). Here a group of researchers are conducting comprehensive surveys among leamers, educators,
school management teams and commmumity leaders in rural as well 25 whan commumities regarding the
prospects and problems around the introduction of e-education in KZN public schools.
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Problem 8: Can e-leamning increase productivity in the teaching and learning
environment?

The author examines the challenges of access dunng formal school penods and outside
normal school hours in remote areas. Further analysis of the productivity of e-leaming are

studied in chapters 4, 5 and 10.

Problem 9: What difficulties exist in implementing e-Jearmning in resource
disadvantaged schools?
In chapter 9 and 10, the author identifies schools that do not implement any form of e-

learning and establishes problems that are presentin its implementation.

ArMms

The aims of this dissertation are:

(@ To work out what forms of e-leaming exist in disadvantaged schools;

(b) To determine advantages of e-learning in schools that offer e-learning to leamers;
() To determine the relevance of e-leaming to leamers;

(d) To determine how e-leaming can increase the productivity of teachers and leamers;

(e) To determine what difficulties exist in implementing e-leamng in the lower socio-

economic schools.

RESEARCH PROCEDURE

The project combines qualitative and quantitative forms of research. The qualitative aspect
relates to the development of a conceptual theoretical framework for e-education, based on a
comprehenstve literature review of current and completed research about e-education in South
Afnca and abroad. Tt looks specifically at current innovations i the mnformation
commumication technology thar are required to introduce e-educanon in KwaZulu-Natal
public schools. The quantrative aspect of the study relares to an esxploratory survey’
conducted among 266 leamers of previously disadvantaged schools n rural and urban

comumumtes of KwaZulu-Natal to determine

¥ The empincal part for this study 15 of an exploratory nature. The researcher is aware of 2 coordinated cluster-
research project in the School of Information Systems and Technology (IS&T) at the University of KwaZulu-
Natal (UKZN). Here a group of researchers are conducting comprehensive surveys among learners, educators,
school management teams and commumty leaders in rural as well a5 uban comunities regarding the
prospects and problerns arotnd the introduction of e-education in KZN public schools.
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o The resources available in the public schools that they attended;

o The resources available in the communities where they lived;

o The resources available 1n their homes;

o The perceptions of the leamers about the desirability of e-education;

o The petceptions of the leamers about their parents’ attitudes towards e-education;

o The perceptions of the leamers about the South Afncan Government’s

responsibilities towards the provision of e-education;

o Preliminary recommendatons regarding the inrroduction of e-education in KZN
public schools, based on the findings of this study.

NATURE OF LITERATURE SURVEYS TO BE CONDUCTED

The literature survey of this project will be conducted 1 two phases. The first phase 1s an
mitial exploratory survey to determine what aspects of the problems regarding the
introduction of e-education in South Afdcan public schools have already been addressed in

order to ensure that ongoing or completed research 1s not being duplicated.

The second phase of the survey will entail an in depth, multi-disciplinary cntical analysis of
current research regarding the conceptual basis of learning and e-leaming, It also entads the
relationship between e-learning and e-education, and technical and psycho-somal aspects of
introducing e-education m under-serviced South Afrcan urban and rural commuruties. The
analysis 1s based on the practical expenence gained with the introduction of e-education in
countries like India, Malaysta, Nepal and Brazil.

For the initial survey a Nexus' search has already been conducted to determine the nature
and extent of research n South Africa regarding e-education and e-leaming. The search
revealed that there is no ongoing or completed research in South Africa regarding e-education
or e-leaming in KwaZulu-Natal, but that some research is i progress, or has been completed
regarding e-learning at South African terttary institutions. The researcher has taken these facts

nto cognisance when he formulated the research problem for this study.

* Nexus datrabase systenr hrtp://stardata prfac za/forms /rexuslogin hyml
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OVERVIEW
In the last section of this chapter the researcher provides the reader with a bref overview

of what is to be encountered in the chapters thar follow.

In chapter 2, the author defines and discusses the key concepts used in this study. Concepts
such as Broadband are explained. The reader is also introduced to new concepts that have

evolved from new technology.

An in-depth analysis of the theoretical grounding for e-education 1s provided in Chapter 3.
This chapter deals with the pertinent concepts of communication and learning, the
relavonship between these concepts, and how they form the basis for e-educanon. The

chapter is divided into three parts

o Theones of Leamning, Which Relate To Communication and E-Education
o Theories of Representation, Which Relate To Commurucation and E-Education
Chapter 4 de::ls with commumcation and learming. This chapter 15 divided mto the

tollowing sections:

o Communication

o Communicaton and Technology

o Communicaton In e-Education

o Communication and e-Educanomn: beyond Shannon and Metsham

The properties of mobile devices, which impact on the rate of assimilation of mLeaming
into these commumties, are also nvestigated. Further, the author calculates how mLeasming

can change the work situation of education.

The nature of virtual socialisanon and its association wath learming 1s discussed m Chapter
5. The similarities and differences in physical and virmal associations {relations), as well as their
unpact on leaming styles are studied. Furthermore, simulated leanung environments are also
explored The author also discusses the concept of e-educanon and new Informanon
Communicanon Technologies and 1ts relation to teaching and leaming. This chapter examines

why and how ICT's can be used to enhance teaching and learning,



In chapter 6 the author examines approaches to e-education and attitudes of education

authonties, pnincipals, teachers and leamers to e-education in the following countries:

o Inda

o Nepal

0 Brazil and Latin Amernica
o United States of America
o Malaysta

0 Furope

In chapter 7 the author examines the draft proposal (by Department of Education and
Culture: 2003) for the mtroducing of Informanon Communication Technology into South
African Schools. The proposal mcludes the purpose of ICTs in schools, government’s
response to the growi;lg digital divide and the various stages for its mtroduction into our
schools. The draft paper also suggests guidelines for implementation and maintenance of
ICTs.

The research fieldwork is outlined i Chapter 8. The use of SPSS as a stanstical tool is
explamed and how it was used to analyse and mterpret results of the quantitative study of thus

project.

By using a setries of bar graphs, pie charts and correlation tables the results of the research

are presented and interpreted in Chapter 9.

The conclusions of the research and recommendations with regard to e-education in KZN

are provided in Chapter 10.

CONCLUSION

The pj,:oblerns that exist with regard to e-education tin KwaZulu-Natal are stated i the first
section of this chapter. Thereafter the aims of this research are stated, and the research
methodology, which is used to fimd soluttons to these problems, 1s mndicated in order to fulfil

the aims of this research.
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Chapter 2

DEFINTTION OF TERMS

INTRODUCTION

The key concepts relating to this research conceming e-education are defined m this
chapter. The purpose of this chapter is to mtroduce the main concepts that are necessary to
understand the analysis of e-education. In general, the defmition of concepts relates to those
aspects of cognition and communication that deal with how e-education can be used as forms

of electronic communication with the mtention of tmproving teachmng and leaming.

BROADBAND

In general terms broadband is the latest in high speed Internet access technology, delivermg

access at speeds hundreds of times faster than a Dial-up modem can provide.

According to EarthWeb-Connect {2001: http:/ /www.carthweb-connect.com/whatsbroad
band.him), broadband is the non-specitic term for high-speed digital Intemet access mcluding

Digital Subsenber Lines (DSL) and the brand new satellite Internet connecnion. DSL
technology s an always-on Intemet connection that uses available ordinary copper phone Ime
for both your phone service and a high-speed Internet connection. You can surf the Web and
talk on the phone at the same timme over your existing phone line, wrthout having to mstall 2
new one. DSL takes the existing voice cables that connect customer premises to the company
and tums them into a high-speed digjtal link to the Intemnet. DSL is a new technology perfect

for all aspects of Intemnet use.

Satellite Internet technology 1s much the same as IDSL except it uses a satellite dish mnstead
of telephone wires to connect to the Internet, which enables anyone, regardless of thetr

distance from the telephone company, to get high speed digital Intemnet access.

Digital Subscriber Line (DSL) technology uses ordinary copper telephone wire to transmit
data at broadband speeds of up to 7+ Mbps. This is the same wire that 15 already installed m
hundreds of millions of homes and businesses throughout the world. DSL is an "always-on"
service, rnea'ning you don't need to dial-in every time you want to connect to the Internet. In
many cases DSL solves the bottleneck problems often associated with the "last mile” - the link

between the end-user and their netwotk service provider. Before DSL became available, this
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link was achieved by using dial-up analogue modems with speeds rangmg up to 56 Kbps and
ISDIN’ with speeds up to 124 Kbps

According to Main (2004: http:/ /www.ovum.com/), it cannot yet be said that voice over

broadband has entered the mainstream, because overall market penetration s still around 1-
2%.

According to Freeman (2004: BBC News), broadband is available but 1t 1s patchy. Rural
areas tend to give people the quality of life they are looking for, but these are just the places

they cannot get the broadband communications enabled.

According to Pearson (2004: BBC News), many rural communities have already been
campaigning to bring broadband to their locality. This demonstrates the demand for the
service and having it available to every household in Northem Ireland will ensure that a
rural/urban divide does not open up. This is very good news for rural families and rural
businesses. The government is keen to promote its take-up, saying use of broadband could
produce £4.7bn in productivity and cost savings for small and medium-sized businesses in the
UK.

3G WIRELESS NETWORKS

Accordng to Dunne (2004: http://www.darwinmag.com/leam/curve/column html?
ArticleID=187), 3G witeless networks are capable of transferring data at speeds of up to
384Kbps. Average speeds for 3G networks will range from high-speed or broadband mobile

Internet access, and in the future 3G networks are expected to reach speeds of more than
2Mbyps. 3G technologies are tuming cellular phones and other mobile devices mto multmedia
players, making it possible to download music and video clips.

BACKBONE

According to the Draft White Paper on e-education 2003 a backbone holds a network {or
several networks) together. It is the main (or trunk) line in 2 network. All other networks and
computers are attached to this backbone. In South Africa, the State Information Technology
Agency (SITA) maintains the backbone for govemment departments. Accordng to

5 Integrated Services Digital Network (ISDN) 15 2 digital telephone service that provides fast, accurate data

transmission over existing copper telephone winng



Webopaedia, (2004: http:/ /www.webopedia.com/TERM/B/bus.html), a backbone is the

central cable that connects all devices on a local area network

BANDWIDTH

‘The Draft White Paper on e-education 2003 describes bandwidth as the capacity of a

transmussion channel to move data between locations.

According to Webopaedia (2004:http:/ /www.webopedia.com/TERM/b /bandwadth html),

bandwidth is the amount of data that can be transmutted in a fixed amount of time. For digital
devices, the bandwidth 1s usually expressed in bits per second (bps) or bytes per second. For
analogue devices, the bandwidth is expressed in cycles per second, or Hertz (Hz).

Bandwidth posed a problem for Intemet users in South Africa during the initial stages of
Intemnet mtroduction. Durnng the course of 2002, great stnndes were taken to improve
bandwidth size. Telkom now provides a faster Internet service using a wider bandwidth. Wider

bandwidth means that it will be faster and easier to download information or graphic materal.

CD-ROM
Compact disc, (read-only-memory) 1s a round disk (CD) that 1s designed to store computer

data in the form of text and graphics, as well as sound (Draft White Paper on e-education
2003).

According to  Webopaedia  (2004:  http://www.webopedia.com/TERM/c/
compact dischtml), a compact disc is a polycarbonate compound with one or more metal

layers capable of stoning digital information. The most prevalent types of compact discs are

those used by the music imndustry to store digital recordings and CD-ROMs used to store
computer data. Both of these types of compact disc are read-only, which means that once the

data has been recorded onto them, they can only be read, or played.

COGNITION
According to The Fast Campus (2004 http://www.bhc.edu/EastCampus/leeb

/psy101/psy101ch07/ts1d003 him), cognition is the intellectual processes through which
information 1s obtained, transformed, stored, retrieved, and used. Cognition 1s an active

process that is, for better or worse, atfected by our cognitive abilines/skills. A “concept” 1s

the basic unit of cognitton.
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The Amenican neurologist Paul MacLean is a supporter of "mucro genesis”, the view that
the structure of our bram mirrors its evolution over the ages. MacLlean (2000:
htip:/ /www.thymos.com/mind/maclean.html), believes that our head contains not one but
three bramns: a "triune” bram, The elegance of MacLean’s model is that it neatly separates
mechanical behaviour, emotional behaviour and rational behaviour. It shows how they arose
chronologically and for what purpose and it shows how they coexist and complement each
other. They constitute three steps towards modemn “intelligence”.

COMMUNICATION

According to Barker and Gaut (2000: 5), the communication process is the process in
which two or more clements of a system mteract m order to achieve a desired goal or
outcome. De Beer 1998: 8 explamns that the purpose of communication can be found in the
human need to discover, to relate, to persuade and to play. Graphical representations of the
communication process, found in standard textbooks (e.g- Mersham and Skinner (1999: 7-10)),
identify the mam elements involved m a2 communication event. These are the
originating/sending communicator, the receiving communicator, the message, the
communication codes, and the medum through which the message 1s transmitted. The
Mersham and Skinner model stresses the importance of the expression of the message and the
interpretation by the recipient. It also focuses on the necessary coding within the medium

chosen. These are key concemns of educators.

INTRAPERSONAL COMMUNICATION

According to Mersham and Skinner (1999: 89), intrapersonal communication occurs when
an individual sends and receives a message mtemally, that is, when a person communicates
with himself or herself. Mersham and Skinner further assert that we all have imagmary
conversations in our minds. Only one person participates m intrapersonal communication, and

that 1s the self.

A person is able to express and interpret his/her own messages in order to make sense of
the world. This process takes place while a person is communicating m all other settings.
Intrapersonal communication is the basis of communication in all other contexts and occurs m

all communication acts.

The ascrption of meaning m ntrapersonal communication is an important part of ones

ability to act as communicators. Intrapersonal communication is a prerequstte for all
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communication. Self-awareness, self-acceptance and self-actualisation anise in the process of

mtrapersonal cornmunication.
INTERPERSONAL COMMUNICATION

The most common form of daily communication is mterpersonal—that is, face-to-face, at
the same time and in the same place. According to Mersham and Skinner (1999: 90),
mnterpersonal communication occurs between people m a face-to-face situation. They are able

to see each other and observe facial expressions and other non-verbal behaviour while they are
exchanging verbal images.

The most basic form of interpersonal communication 1s a dyed (an encounter or
conversation between two people). Some dyads exist over a long penod of time, as in a

marriage of partnership. Communicating well m a dyad requires good conversational skills.

Communication may also occur in small groups, such as families, clubs, religious groups,
friendship groups, or work groups. Most small-group interaction mnvolves fewer than ten
people, and the communicators need the same communication skills as 1 a dyadic

conversaton.

Interpersonal communication occurs with larger groups as well, such as when a speaker
gives a talk to a large crowd (a poliical candidate giving a speech at a campaign rally, or a
teacher lecturmg to a large class). However, the audience can respond in only limited ways
(such as with applause, nodding, whistles, boos, or silence). The speaker usually wants to be
persuasive or informative, so the words chosen and the style of delivery or performance are
very important. A speaker who wants to reach an even larger audience than the people who
can physically hear the speech m one place would use information communication technology or

media to get the message across distance and even time.

DIDACTIC TRIANGLE
The didactic triangle refers to the communtication relationship between teacher, leamer and
leaming material. It shows that there exits a unique relationship between the teacher and

leamer, learher and subject matter and teacher and subject matter.

26



SUBJECT -
MATERIAL +— EACHER
Figure 1: The Didactic Triangle
With aid of the didactc tnangle, the pedagogical relation between the teacher and leamer
can be examined. The core of didactics ts outlined as the teacher’s relation to another relation,

that between the learner and subject.

According to Shulman (1987: 8-9), the didactic triangle is usually drawn with teacher,
leamer and content as its end pomts (refer to figure 1). There are, however, numerous
variations depending on how the pomts are understood i a larger context where the societal

factors are probed.

Although the didactic triangle should be treated as a whole, it is nearly impossible in
practice, therefore, 1t is usually analysed m pairs. The most usual approach 1s to take the
relation between the teacher and the leamers as a starting point. When this relation 1s seenas a
pedagogical relation it brings with it certamn special meanings. In the pedagogical relation the
teacher has something that the learner not yet has. Shulman considers the reltonship
between teacher and subject matter mflexible. In the relation between the teacher and the
content the teacher’s competence in content is in focus. To be a teacher s/he should have
something that the leamers do not have. In the area of content knowledge this means
sufficient academic or professional studies. In principle the competence of the teacher 1snever
too high. The traditional understanding of content in the didactic triangle has meant disciplne-

based content.

The leamer’s relation to the subjects (or more generally to the content) is the key to
didactic understanding, The content is defmed in the curriculum as subjects and other content.
The whole mnstructonal process aims atachieving the aims and goals stated m the curniculum.

Most of the outcomes from the teaching-studying-leamning process are leaming results but
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behaviour changes through one’s own free will on impulse of the activities in the instructional
process. Leamning and other desirable changes, or more generally said the defined development
of a leamer’s personality, are the primary purpose of the teaching-studymng-leammng process.

It is a well-known fact that teaching in itself does not necessarily tmply leammng,. Rather,
teaching 1s a kind of action that is aimed at pupils’ leamning or other kinds of outcomes without
any guarantee on the teacher's part (Smith (1987: 11-15)). If we describe the actinities of the
teacher as teaching, we would prefer to call the activities of the leamers as studying (Uljens
(1997:34-43)). It 1s this studymg we can sce and observe i the instructional process. In other
words, the relation between the learner and the content 1s visible as studymng, doing something
in order to achieve the atms and goals n the curnculum. The invisible part of this relaton may
be leaming and other consequences of the mstructional process. Leamnmng s taking place n a
learner’s mind and in order to leamn the leamer is expected to do something, to study. The
teacher is able to control or guide studying. The most important determmant in the teaching-
studying-leammg process is the learner and his/her achieving the aims and goals of the
curriculum. The teacher’s task is to try to guide this relation. First, there 1s a relation between
the learner and the content. This 15 manifest as studying and latent as leaming and other
changes. Secondly, the teacher has a relation to the relation between the learner and the
content. In other words, the teacher has a relatton to studying and at the same time this
relation is also to the leamning and other changes. That very relation may be called a didactic

relation. It is important to notice that the didactic relation means a relation to another relation.

To emphasise the importance of the didactic relaton it may be brought out that
concentrating on the content makes the teacher an expert and concentrating on a leamer
makes the teacher a caretaker of the pedagogical relation. To concentrate on the relation
between the learner and the content or on studying s, however, the core of a teacher’s

profession.

Althéugh it is true that the didactic triangle is an abstract construct 1t 15 always situated m
some context. The question is how much of these outer conditions should be explicitly stated
and how much of it belong to that context where the triangle is sttuated. In school didactics
the tnstructional process is always guided by some curniculum and the relations to larger
societal determinants are defined through it. Teaching is currently a broader concept which
also occurs outside schools. Further, didactics 1s not mited to scheols.



SOCIAL INFLUENCE

Gass and Setter (2003: 127) reveal that families, peer groups, workplaces, even
classrooms exert strong pressure on their members to behave in certain ways. Peer groups act as
powerful persuasive force. Gass and Seiter (2003: 130) explain that we have a desire to be right
and we conform to a group because we think the group may be correct. At other times when we
know that the group is wrong, we may conform so that we gain rewards (e.g., liking) and avoid

punishment (e.g., scom) that are associated with agreement and disagreement.
PERSUASION

Gass and Setter (2003: 34) describe persuasion as the attempt to mfluence another
person’s beliefs, attitudes, or actions through communication. People use communication in
order to persuade others to think mn the way that they do or to act m the way that they do.
Dimbleby (1991: 16) show that persuasion is more common than we may realise and is not
confined to flamboyant examples of advertising. One may want to persuade someone to loan
one some money, or join one’s drama group, or help one with repainng one’s car. Itis true that
the word persuasion has a certain sense of manipulation — to get what one wants. In this sense

we are all manipulators everyday.
COMPLIANCE GAINING

Gass and Seiter (2003: 236) dlustrate that comphance gaining generally focuses on
persuasion aimed at getting others to do some thing or to act in a certain way. Comphance
gaining research pomarily focuses on changmg behaviour. Studies on cornphance gaming have
concentrated on influence m interpersonal, face-to-face contexts rather than one to many
contexts. Gass and Seiter (2003: 244) add that regardless of the type of power that 15 at work,

one thing remams clear: power affects compliance gammg behaviour.

DIGITAL ENCODING

Mersham and Skinner (2001a: 18) states that all mformation and communication can be
digitally encoded, whether it is text, voice, pictures, sound or video. Digitisation refers to the
conversion of analogue nformation — whether audio, visual or textual — nto the computer
readable format of 1s and 0s. This digitally formatted mformation can be easily accessed by a
variety of digital devices, not just computer as we commonly thmk of them. This 1s because

the digital chip can now be phiced in any appliance or object, tuming it into a communicating
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device. Digittsations makes communications from petsons to machines, between machines,
and even from machines to persons, appear as easy as it 1s between petsons who are mn close

physical proximity to each other.

DIGITAL LITERACY
Digital literacy refers to the ability to appreciate the potential of ICTs to support nnovation
n industrial, business, leaming and creative processes. Learners and educators need to have
the confidence, skills and discrimnation to adopt ICTs in appropriate ways. Digital hiteracy is
seen as a "life skill* i the same category as literacy and numeracy (Draft White Paper on e-
“education: 2003).

E-LEARNING
Kurtus, (2000: http:/ /www.school-for-champions.com/elearmnmg/whatis. htm), desenbes e-
leaming as a range of mstructional authoning that can be delivered through a CD-ROM, over

the LAN, or on the Intemet. It includes Computer-Based Training (CBT), Electronic
Performance Support Systems (EPSS) and Web-Based Training (WBT), as well as distance
leaming. e-Leammg 1s flexible learning usmg ICT resources, tools and applications, focusing
on mteraction among teachers, learners, and the online environment, and on collaborative
leaming, e-Leammng usually refers to structured and managed leamng expentences, and may
involve the use of Internet, CD-ROM, software, other media and telecommumcations (Draft

White Paper on e-education: 2003).

According to Grimes (2002 http://www.cisco.com/global/ZA/solutions/ent/bus
solutions/ethome.shtml), if wireless communication s sall in its infancy, wireless e-learnimg is
in an embryomc stage. Delivery of e-learning content to wireless handheld devices such as
Intemnet-enabled cellular phones, personal digrtal assistants, and even mobile computers is
ready to take corporations by storm. The princpal advantage of using a wireless device for e-
leaming is sheer convenience. A centrally located knowledgebase 15 essential, and a wreless
device makes such. access possible virtually anywhere. Also, a wireless device can increase

productivity by allowing leamers to engage in leaming at any time of the day or night.

According to Frankola (2001:14), people attending a lecture remember only 5% of what
they heard. e-Learmning can do much better through stimulations, probmg discussions and
practising skills.
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The e-leaming mdustry 1s moving towards 2 future m which the most important product 1s
not a course, but leaming objects (small chunks of mstruction that take about 15 to 20 minutes
of study. They are easy to revise and update so leamning becomes much more topical and
relevant. Instructors can mix and match leaming objects to create a course. E-leamers can
create méir own courses by dectdng which learning objects they need for leatming a particular
skill. As learners take responsibility for their leaming, the traditional concept of the prescribed
course should become less relevant, and with it, the drop out rate. Engagmg and satisfying the

e-leamer will continue to be crucal.

ELECTRONIC COMMUNICATION

The  Electronic  Communicaton  Policy  (2000:  http://www.ucop.edu/

ucophome/policies/ec/html/ecppolicy appendixA definitions.htm), defines electronc

communication as any communication that is broadeast, created, sent, forwarded, replied to,
transmitted, stored, held, copied, downloaded, displayed, viewed, read, or printed by one or
several electronic communications systems or services. For purposes of this research, an

electronic file that has not been transmitted is not electronic communication.

ELECTRONIC WHITE BOARD

According to  Computer  Hope (2004  http://www.computerhope.com
{jargon/e/elecwb htm), an electronic white board is a hardware dewice thar ts sunilar to a
white board found m schools and businesses that transmit information written on a whaite

board to a computer or multiple computers.

A software program that resembles a white board found in schools and businesses however
is used through the computer. Users can type/draw on the electronic whiteboard and

commonly have the data being written down displayed on multiple computers.

E-Ma1L

Mackinnon (2003: 18) describes electronic mail as a form of communication whereby
messages are sent via the Intemet. This is 2 quick, efficient and cheap communication method
— the cost is the same as that of a local telephone call. E-Mail evolved to integrate e-leaming, It

offers a personal channel of commumication between tutor and learner,

GLOBAL VILLAGE
A village 1s normally 2 community of people who are famihar or vaguely farmibiar with each

other. The concept of a village is normally assoctated with a small community. A global village
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gives the idea that all people in the world have the ability to be connected to each other. This
is possible because of the World Wide Web, which is created by the Internet. The global

village will then suggest that because of Internet connection people across continents have the
ability to associate with each other.

INFORMATION AND COMMUNICATION TECHNOLOGIES (ICTs)

Information and communication technology refer to the mechanisms which are used for
distributing messages, including postal systems, radio and television broadcasting companies,
telephone, satellite and computer networks used to handle

mformation and ad communication (Google definition, 2004: http://dictionary

reference.com/search?q=mformation+and+communication +technology&r=67).

ICT represent the union of mformation technology and communication technology. ICTs
are the combination of hardware, software and means of communication that brings people
together and that enable the processing, management and exchange of data, information and
knowledge 1n order to expand the range of human capabilittes (Draft White Paper on e-
education 2003).

According to Kenny et al (2001: http:/ /vww.worldbank.org/
poverty/strategies/chapters/ict/ict htm), ICTs are increasmgly central m the effort to escape
poverty. ICTs provide access to mformation that can create eamings opportunities, improve
access to basic services, or increase the impact of education and health interventions. ICTs
also give the poor a voice to demand govemment support and reform. Recent advances mn
ICT can also provide people with sensory disabilities an effective channel to access

information and communicate efficiently with the rest of society.

INFORMATION LITERACY

Information literacy is the ability to locate, evaluate, manipulate, manage and communicate
mformation from d_iffermt sources. As leamers become increasingly information-hterate, they
develop skills in discrimination, interpretation and critical analysis. ICTs offer opportunities
for higher-order thinking and creativity m processing, constructing and conveying knowledge
(Draft White Paper on e-educanion: 2003).

INTERACTIVE WEBSITES
Interactive webstites provide standards-based cross-curricular web resources designed to

enhance onlne leaming opportunities. These sites interact with the user usually through ether
32



a text-based or graphical user interface. Interactive websites enable real-time communication

and/or transactions between the user and the website (Draft White Paper on e-education:
2003).

INFORMATIONAL WEBSITES

Informational Websites are websites that present mformation only and do not allow for any

interactivity or transactions (Draft White Paper on e-education 2003).

SYNCHRONIC COMMUNICATION

According to The Free Dictionary (2004 hup://www.thefreedichonary.com/),
synchronous refers to that which occurs or exists at the same time or having the same period

of phase.

Synchronous digital communication pertains to a transmission technique that requires a
common clock signal (a tming reference) between the communicating devices m order to

coordmate their transmissions.

Accordng to Numminen (2004 http://www.uta.h/latokset/fill /english/onp/
2000m.htm), synchronic communication, for example chatting (wnting) on the net, usually
motivates the leamer, because the communication s spontaneous tn the same way as 1t 1s in
oral communication. This spontaneity makes it possible for the persons communicating to

give and receive tnmediate response and feedback.

Another clear advantage of synchronic communication 1s the fact that more learners take
part in the conversation compared to ordmary classroom conversation exercises. When the
conversation takes place on the screen, the learners usually feel that they have more time to
consider their answers. Moreover, the learners are freed from "steppmg on the stage”. In other
words, they feel it is easter to take part in the conversation, because they can do that without
having everybody looking at them. However, there s always the risk that in bigger chat groups
the learners with lower language skills do not have enough time to read the responses on the
screen and therefore are unable to take part m the conversation. Also, one mught be a bit
sceptical as to how a chat room could be organized m a language classroom n such a way that
it would re;ally serve educational purposes. The mformal style of the conversation may lead the
learners to discuss themes quite different from those given by the teacher. On the other hand,
if the main goal of a chat room is to encourage the learners to communicate then a chat room

might be an effective tool.
33



ASYNCHRONIC COMMUNICATION
Accordmng to The Free Dictionary (2004http://www.thefreedictionary.com/),
asynchronous refers to that which does not occur or exist at the same time or having the same

period or phase.

Asynchronous digjtal communication pertains to a transmission technique that does not

require a common clock between the communicating devices.

Probably the most well known form of asynchronic communication 1s e-mail. Other

possibilities of asynchronic written communication are, for example, newsgroups and bulletin
boards.

As an example of asynchronic written communication, Nummnen (2004

http://www.uta.fi/laitokset/ 611 /enghsh /onp / 2000m htm), mentions a study conducted by

Seppo Tella, m which he observed one-school semester Finnish sentor secondary school
leamers and their e-mail correspondence with learners m different countries. Tella stated that
compared to traditional classrooms, the teaching in these groups were more learner-ortented.
Moreover, the learners began to help each other in reading, understanding and wnoing texts.
They started to adapt features of process writing without being especally gutded to do so.
They rewrote their texts several times in order to end up with as comprehensible and
grammatically correct text as possible, which could then be sent to their English speaking
friends. In addition to that, the leamers used a variety of different genres, including some not
normally practised that much in language classes. Besides narrative and descriptive genres, the
learners used personal, expressive and argumentative genres. The quality of the texts improved
significantly and Tella argues that this 15 due to the fact that wnting to a foreign leamer

motivated the leamers much more than writing merely for a grade.

Compared to synchronic written communication, asychromnic communication has one clear
advantage and that s the fact that it gives the leamer more time to consider and prepare
his/her answer. In other words, there is not such time pressure when writing e-matl as there 1s
when one takes part in a chat conversation. Therefore, synichronic communication like e-mail
for example, can be 2 very useful tool when trying to encourage the shyer or less advanced
leamers to take part in comumunication. E-mail allows them plenty of time to prepare therr

answers before sending them and to process the responses recetved.



INTERNET

According to Challoner (2002: 35), the prefix ‘inter’ means between and ‘net’ refers to
somethmg that 1s linked in various directions. Think of many spiders and webs that are linked
to each other — that could then be called a network. The Intetnet consists of thousands of
computers all over the world that 1s connected to each other. 1t is a set of networks across
which text, graphics, pictures, and even sound can be transported. Mackinnon 2003: 18
explains that it is possible to sit at a computer that is connected to the World Wide Web and

access information from all over the world.

Accordmg to Resnick (1997:106-108), the Internet 1s often called a global village, suggestng
a huge but close-knit community that shares common values and experiences. The metaphor
15 misleading. Many cultures coexist on the Internet and at times clash. In its public spaces,
people nteract commercially and socially with strangers as well as with acquamtances and
friends. The caty 1s 2 more apt metaphor, with its suggestion of unlimited opportunities and

myriad dangers.

INTERNET SERVICE PROVIDER (ISP)
An Internet service provider is a company or organisation that provides a user wath a

connection to the Intemnet (Draft White Paper on e-education 2003).

EKNOWLEDGE MANAGEMENT

The Brnt Institute (1994-2004: http:/ /www.kmnetwork.com/kmdefs.htm), explains that
Knowledge Management caters to the important issues of organizational adjustment, survival,
and competence in the face of escalatng environmental change. Mersham and Skinner (2001a:
137) state that today we live m an mformation society in an information age, also called the
Digital Age. Knowledge Management is based on recognition that an organisatton’s people,
and the knowledge that they have, are central to success m the Digital age.

Mersham and Skinner (20012: 137), further define knowledge management as the discipline
of capturing knowledge-based competencies, and storing and diffusing them m order to add
value to a business. Knowledge management seeks to set up a technique whereby the imphed
knowledge of a member of an organisation is externalised into precise knowledge that is

accessible through an mformaton technology system
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LoOcAL AREA NETWORK (LAN)
A local area network is computers and other devices that are spread over a limited area and

that interact through a common platform (Dratt White Paper on e-education: 2003).

NETWORK INFRASTRUCTURE

The physical plant of wires, switches, routers, hubs, satellites, broadcast towers, dishes and
other hardware that allows communications signals to be delivered across networks (Draft
White Paper on e-education: 2003).

NETWORK SECURITY

Any effort made to protect a network from danger, risk of loss or unauthorised access; in
other words, to make the network safe from mtmders, errors and other threats (Draft White
Paper on e-education: 2003).

ONLINE LEARNING

Online leamning refers more specifically to the use of the Internet and associated web-based
applications as the delivery medium for the leammg expertence (Draft White Paper on e-
education: 2003).

ONLINE BOOKS

Online books are electronic books, which can be downloaded from the Intemet or used
while a person is connected to the Intemet. These books (or magazines) may be in html or
portable document format® (PDF) format. As examples the author refers to an electronic book
by Suler in chapter 5 and the online version of the Scientific Amencan magazine i various
chapters on this dissertation. Probably as an advantage, online books are easily and constantly
updated to reflect new changes or ideas. This reflects the ephemeral nature of the Internet.

§ PDF is the file format for representing documents m a manner that is mdependent of the ongmal application
software hardware, and operating system used to create those documents. A PDF file can describe documents
containing any combination of text, graphics, and tmages in a device-independent and resolution independent
format ‘These documents can be one page or thousands of pages, very simple or extremely complex with a rich
use of fonts, graphics, colour, and images.
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PORTAL

According to The Free Dictionary (2004: hitp:/ /www.thefreedictionary.com/), a portalisa

website which is considered as an entry pomnt to other websites, often by being or providing

access to a search engme.

A portal is a website that collects content and provides 2 method for accessing that content.
It is a centrally managed tool, a content and mformation-sharing website, containing
communications and group effort applications for teachers and learners. It can serve as a
basis for building web-based resources for teachers, leamers and the community (Draft
White Paper on e-education: 2003).

PRIVACY POLICY

‘The privacy policy 1s the pohicy under which the company or organization operating a Web
site handles the personal nformation collected about visttors to the site. Many Web site
operators publish their privacy policy on their Web site. The policy usually includes a
description of the personal mformation, which is collected by the site, how the mformation
will be used, with whom it will be shared, and whether the visitors have the option to exercise
control over how their information will be used. It is the stated methodology used by a
website for handling information collected about users of that website (Draft White Paper on
e-education: 2003).

SATELLITE
Williams (1992: 396) defmes a satellite in communications as a radio or television recerving

and transmitting device orbitmg the earth and capable of broadcasting signals over a wide area.

According  to  Indis Encyclopaedia ~ (2004:  http://www.iridis.com/
glivar/Arthur C. Clarke), Arthur Charles Clarke proposed that geo-stationary satellites would
make ideal telecommumecations relays. He proposed this concept mn a scientific paper titled
"Can Rocket Stations Give Worldwide Radio Coverage?” published in Wireless World in
October 1945. His concept was a success. The geo-stationary orbtt is now known as the
Clarke orbit m his honour.

SCALABILITY
Accordng to the Free Onldme Dictionary of Computing (2004
&r=67), scalability refers to how well a

dictionary.reference.com/search?q=scalabili

solution to some problem will work when the stze of the problem mcreases? For example, a
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central server of some kind with ten clients may perform adequately but with a thousand
clients it might fatl to meet response time requirements. In this case, the average response time
probably scales linearly with the number of clients. We say it has a complexity of “N” but

there are problems with other complexities that need to be addressed.

Scalability 1s the ability to expand the number of users or mcrease the capabilies of a
computing solution without making major changes to the systems or application software. Itis
the ability of a system - including both hardware and software - to handle larger loads when
required (Draft White Paper on e-education: 2003).

' TELECONFERENCING
The use of audio, video or computer equipment linked through a communications system
to enable geographically separated individuals to participate in a meeting or discusston (Draft
White Paper on e-education: 2003).

TERMINAL

A terminal 1s a device that allows one to send commands to a computer somewhere else.
At a minimum, this usually means a keyboard and display screen and some simple arcutry.
Usually one will use terminal software in a personal computer - the software pretends to be a
physical termmal and allows one to type commands to a computer somewhere else. It may
refer to an access device that enables the user to view web pages and transmit e-mail (Draft
White Paper on e-education: 2003).

UNIVERSAL SERVICE AGENCY

The Untversal Service Agency (USA) was established under the Telecommunications Act
103 of 1996. It operates under the regulatory and policy framework enshrined in the Act as
amended in the year 2001 and Ministenial Policy Directions issued inn the same year. Universal
services are a reliable connection to the communication network that enables any form of
communication to and from any part of South Africa. Universal access 15 the ability to use the
communication netwotk at a reasonable distance and affordable price, which provides relevant
mformation and has the necessary capacity n under-serviced areas where over 60% of the

South African population resides (Draft White Paper on e-education: 2003).

CONCLUSION
The key concepts relating to the understanding of this research on e-education are defmed

in this chapter. In subsequent chapters, the author discusses how each of these concepts forms
38



an essenttal part of e-education. In chapter 4 he discusses theones, which relate to

communiczation and e-education. These theories form the theoretical framework aganst which
he evaluates the status of e-education in KwaZulu-Natal (KZN).
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Chapter 3

THEORETICAL GROUNDING FOR E-EDUCATION

INTRODUCTION
This chapter deals with the pertinent concepts of communication and leaming, the
relationship between these concepts, and how they form the basis for e-education. The

chapter 1s divided into two parts:

o Theories of Leaming, which relate to communication and e-education

0 Theones of Representation, which relate to communication and e-education

THEORIES OF LEARNING THAT RELATE TO COMMUNICATION
AND e-EDUCATION

INTRODUCTION

With e-learning and e-education there 1s a real danger that the use of electronic resources
becomes an end m itself, not a means to an end. To ensure that the end goal — leaming —1s
kept in mind, this section focuses on crtical aspects of the nature of leaming. Towards the end

of this section the principles of leaming are related to e-learning specifically.

EXPERIENTIAL LEARNING

Henderson (2004: 184-189), suggests that experiential education should ask questions about
the type of evidence that exists and how evidence leads to future practice. Theory with evidence
can further build the body of knowledge. Education needs to combine theory with evidence.
Also leaming should consider leamer inputs and outcomes. Hendetson argues that good

mstruments to assist with providing experniential leamning are a necessity.

Galloway (2004: 200-2002) strongly asserts that continued exploration of qualitative
methods of leaming develops our understanding of the process and depth of expenental
education. Expeniential education cannot be explined in terms of outcomes without
understanding the inputs of expertence. Learning has to be supplemented by an mcreasing

mterplay of theory and evdence. Knowing is accompanied by the lived expetience.



Rogers’ (2003: http://tip.psychology.org/rogershtmi), distinguished two types of lexmmg;

cognitive and experiential. The former corresponds to academic knowledge such as learning
vocabulary or multiplicatton tables and the latter refers to applied knowledge such as leammg
about engmes in order to repair a car. Experiential learning addresses the needs and wants of
the leamer. Rogers lists these qualities of experiential leaming: personal involvement, self-

mitiated, evaluated by leamer, and pervasive effects on learner.

To Rogers, expeniential learnmg is equivalent to personal change and growth. Rogers
proposes that all human bemgs have a natural propensity to leam; the role of the teacher is to

factlitate such leaming. This includes:

0 Setting a positive climate for leaming;

o Clarifying the purposes of the learner(s);

o Organizing and making available leaming resources;

o Balancing mtellectual and emotional components of learming;

o Sharing feelngs and thoughts with leamers but not dommating.

According to Rogers, leaming 1s facilitated when the learner participates completely in the
leaming process and has control over its nature and direction. It is primanly based upon direct

confrontation with practical, social, personal or research problems.

Self-evaluation is the key method of assessing progress or success n experiential leaming.
Rogers also emphastzes the importance of leaming to leam and an openness to change.

Roger's theory of leaming evolved as part of the humanistic education movement.

Scope and Application of Experiential Learning
Roget's theory of learning oniginates from his views about psychotherapy and humanistic
approach to psychology. Itapplies primarily to adult learners and has influenced other theortes

of adult leaming and examines the significance of leaming to education:

o Significant leaming takes place when the subject matter 1s relevant to the personal

mterests of the leamer.

7 Also referred to Rogers & Freiberg 1994, Freedom 10 Learn (37 edition).
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0 Leaming which 1s threatening to the self (e.g,, new attitudes or perspectives) is

more easily assimilated when external threats are at a minimum.
o Leammg proceeds faster when the threat to the self 1s low.
o Self-initiated learning 1s the most lasting and pervasive.

It 15 selt evident that experiential leamning mvolves full participation of the leamer in acquiring
new knowledge. Participaton allows the leamer the freedom of exploration and the
opportunity of purposefully leaming in a non-threatening environment. The author proposes
the leammg theory of constructivism as a foundation for online experiential leaming. What
follows is an expose of how online leaming can be applied “constructively” to facilitate
experiential leamning. Constructivism facilitates personal mvolvement n leaming. What follows
1s an approach in which onlne learning provides an environment for experimental leaming to
succeed m urban and rural environments even in the absence of physical experimental/

expertential environments.

CONSTRUCTIVISM

According to Gold (2001:4), constructivismn is an epistemology of how people learn and
assirnilate new knowledge. Humans are active, knowledge-searching creatures that transform
and interpret experzence using developed biological and mental structures. They assirnilate new
knowledge by producmg cognitive structures that are similar to the experiences they are
engaged . They then accommodate themselves to these newly developed knowledge
structures and use them within their collection of expeniences as they contnue to interact with
the environment. Knowledge is not separate from but rather embedded within experiences
and interpreted by the leamer. Knowledge then is about interpretation, and making meanmng
of the environment. In other words, though we may more or less share one reality, each of us
concetves of it in different ways based on our prior experiences, belief structures and

perspective. To leam, therefore, 15 to communicate and demonstrate understanding of the

world.

According to Doolittle (2004: http://edpsychserver.ed.vt.edu/ workshops/tohe1999/ text/
doo2.doc), constructivism is a theory of leaming that has roots in both philosophy and
psychology. He deduces that constructivism occurs when learners actively construct therr own
knowledge and meaning from their experiences. The following are derivatives of

construchvism:
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o Knowledge is not passively accumulated, but rather, is the result of active cognising
by the individual;
o Cognition 1s an adaptive process that functions to make an individual's behaviour

more viable given a particular environment;

o Cognition organises and makes sense of one's experience, and is not a process to

render an accurate representation of reality;

o Knowing has roots in both biological/neurological construction, and social,

cultural, and language based interactions.

Constructivism acknowledges the leamer's active role in the personal creation of
knowledge, the importance of experience (both individual and social) in this knowledge
creation process, and the reahsation that the knowledge created will vary in its degree of

validity as an accurate representation of reality.

CONSTRUCTIVISM AND ONLINE EDUCATION
Doolittle further outlines the following bastc principles of constructivism, which forms a

foundation for optimising teaching and online leamning.

© The Essence of Expenience in Learing;

o The Role of Socal Interaction in Learning;

o The Relevance of Content and Skills to the Leamer;

o Using the Leamner’s Prior Knowledge to Encourage Leaming;

o The Role of Formative Assessment in Online Leaming Environments;

0 Tranmg Leamners to Construct Knowledge m Online Learning Environments;
o The Role of the Teacher m Onlme Leaming Environments;

o The Use of Multiple Perspectives in Online Leamning.

The Essence of Experience in Learning

Whether butlding accurate representations of reality, common meanings in social activities,
or personal coherent models of reality, expenence 1s vital. As Galloway, (2004: 200-2002), and
Henderson (2004: 184-189), mentions earler, effective leaming can occur when theory 1s
combined with experience; thus, experience 1s a primary catalyst of knowledge construction.

Experience provides the activity upon which the mind operates. In additon, knowledge
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construction 1s enhanced when the expenience is authentic. For the cognitive constructivist,
authentic experiences are essential so that the mdividual can construct an accurate
representation of the "real” world, not an unnatural world. For the socal and radical
construcnvists, authentic expeniences are important so that the individual may construct

mental structures that are viable m meanmngful situations.

Henderson (2004: 184-189), sugpests that good instruments to assist with providing
experiential leaming are a necessity. Online education is very effective in providing virtual
environments i which one can simulate real-world events. In order for onhne education to
adequately satisfy this pedagogical statement the online environment should provide complex,
culturally relevant, ill-structured domains within which the user can operate and “live.” Virtual

reality, simulators and micro worlds focus on this concept.

The Role of Social Interaction in Learning

Gunawardena, Lowe and Anderson (1997: 397-431), state that constructivism emphasizes
social interaction as a basts for knowledge construction. Social nteraction provides for the
development of socially relevant skills and knowledge. In some cases, such as cultural customns
and culturally arbitrary nituals (e.g,, greetings, gender relations, dress), knowledge can only be
attained through social contact. In addition, as an individual gains experience n a social
situation, this expertence may verify an mdividual's knowledge structures or it may contradict
those structures. If there is contradicton or confusion, then the individual should
accommodate this contradiction in order to mamtam either an accurate model of reality or a

cohetent personal or social model of reahty.

Online education provides a unique opportunity for leamers to engage in social negotiaton
and mediation. The use of both asynchronous (e.g., email and threaded discussions) and
synchronous (e.g. chat rooms) onlne communications allow for social negotation and

mediation to occur across both time and distance.

The Relevance of Content and Skills to the Learner

Constructivism emphasizes the concept that knowledge serves an adaptive function. Mason
(1992: 105-116) suggests that if knowledge is to enhance one's adaptation and functioning,
then the knowledge attamed (i.e., content and skills} should be relevant to the mdividual's
current situation, understanding, and goal. "This relevancy s hkely to lead to an mcrease m

motivation, as the mdividual comes to understand the need for certain knowledge. Ultumately,
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expetience with relevant tasks will provide the individual with the mental processes, social
nformation, and personal experiences necessary for enhanced functioning within one's

practical environment.

Online education 1s capable of making vast amounts of very diverse mformation,
knowledge, and skills available to the learner. Online education is capable of providing
relevance as long as the leamer 1s able to self-select a relevant topic, process, or skill
However, the volume and diversity of information rasses its own problems. While the learner
should be able to self-select, the role of the teacher as facilitator® of knowledge construction is
to provide direction in terms of relevancy, and to ensure that the leamer 1s not frustrated by
mnformation overload. This suggests that the mentor/teacher has to carefully research a
selection of online matenal that meets the course outcomes as a basic starting point. The
Communication Science Department at the University of Zululand has an effective online
education programme. It is based on a hybnd programme of tradition and online education.
Lectures are available online and the lecturer acts as facilitator and knowledge manager. ‘The

teacher thus guides the leamer to work with the relevant knowledge.

Using the Leamner’s Prior Knowledge to Encourage Learning

Facilrating the different phases of learming, among others requires that the teacher actas a
knowledge manager. According to Mason (1992: 105-116), this process of knowledge
management requires that the teacher should begin with an mdividual leamer's prior
knowledge and guide her/lum to first construct knowledge of absent or poorly-leamnt
mformation before proceeding to analogically construct new knowledge beyond what s/he
already knows.

Therefore, understanding a learner's behaviour requires an understanding of the leamer's
mmdset, that is, an understanding of the leamer’s understanding. Only by attempting to
understand a leamer's prior knowledge will the teacher be able to create effective experiences,

resultiﬁg m optimal leammg,

It 15, therefore, necessary to ensure that a well-constructed method ts m place to ensure that

there 1s a significant rapport between the learner and the online educational environment. Ina

3 The educanonal system is now focused on learning rather than on teaching. The developments of leaming
theory have changed the namwe of learming and the perception of the leamer. Kaowledge 15 considered as
soctally constructed through action, cornmunicaton and reflection involving leamners. Teachers then wall
gradoally become advisors, managers and facilitators of leaming rather than providers of mformation (Bates,
1993).
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synchronous environment mediated by the teacher, a leamer’s prior knowledge may be probed
at the beginning of mnstruction and mstruction may then be adjusted based on the feedback
from the learner; however, iIn an asynchronous environment, this type of probing and

responding s less fluid and flexable.

The Role of Formative Assessment in Online Leaming Environments

The acquisition of knowledge and understandmng is an ongoing process that is heavily
mfluenced by a learner's prior knowledge. Unfortunately, knowledge and understanding are
not directly visible, but rather should be inferred from outcomes (activities). According to
Henrn (1992:115-136), 2 teacher should continually assess the individual's knowledge, to take
mto account an individual's current level of understanding in on ongotng teaching and leaming
process. This formative assessment ts necessary to accurately create the next series of

experiences and activities for leamers.

While online environments are capable of frequently assessing leamers during instruction,
difficulty arises in usmng this formative assessment to guide further instruction. The reason for
assessmng leamers formatively is to make adjustments to mstruction that takes into account the
learner’s current level of understanding. Instructors will often provide leamers with “self-
check” quizzes that assess leamers during vanious parts of instruction; however, the use of
these quizzes 1s usually marginal, providing feedback to learners so that leamners have a better

understanding of their learning. Rarely 1s this knowledge used to alter subsequent instruction.

Training Learners to Construct Knowledge in Online Learning Environments

The underlying theory of constructtvism 1s that leamners are active in their construction of
knowledge and meaning. According to Ahern, Peck and Laycock (1992: 291-309), this activity
involves cognitive management and self-organisation of expenience, and requires that learners
regulate their own cognitive functions, reconcile new meanings from existing knowledge, and
form an awareness of current knowledge structures. Leamers mentally reflect on the use and
nature of objects and then construct new knowledge by generalising, or abstracting, new

refationships.

In most online education environments, self-regulation, self-mediation, and self-awareness
are requirements for successfully engaging in that environment. Online education typically
requires leamers to be more mvolved and more persistent relative to the educatnonal

environment. One aspect of online education that 1s currently lacking is educating the leamner
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in the processes necessary to successfully engage in online education. Leamers often begin an
online educational experience with no mnstruction concerning how online education differs
from tradinon classroom education. This pedagogical statement 1s attamnable, but is currently

not being addressed adequately.

The Role of the Teacher in Online Learning Environments

Teachers, in the cognitive constructivist perspective, are usually portrayed as instructors
who "transmit knowledge." The teacher instructs, while the leamer leams. According to
Mowrer (1996:207-241), in the cognitive constructivist perspective, the role of the teacheris to
create experiences it which the leamners will participate that will lead to appropriate processing

and knowledge acquisition.

The “teacher as guide” metaphor mdicates that the teacher is to motivate, provide
examples, discuss, facilitate, support, and challenge, but not to attempt to act as a knowledge

conduit.

While it is still possible for mstructors to teach and to use direct instruction during an
online educational experience, it is not nearly as easy as it is when one 15 teaching in a
classroom. As a result, one is likely to find less “instructing” and more guiding and facilitating
n online education. In addition, online education can be eftectively constructed to emphasize
a facilitating role for mstructors while leamers engage in simulations, web-based data
collection, and ill-structured problem solving. The self-regulatory and self-mediated nature of

online education promotes the mstructor taking the role of guide or coach.

The Use of Multiple Perspectives in Online Learning
A leamer’s understanding and adaptability 1s increased when he or she 1s able to examine an
experience from multple perspectives. These perspectives provide the leamer with a greater

opportunity to develop a more viable model of their expeniences and soctal interactions.

| According to, Anderson and Garrison (1995: 183-199), online education with a diverse
group of learners, is nipe for the presentation and expertence of multiple perspectives. Online
education has easy access to mtemational and culturally diverse resources, including diverse
populations. With the passmg of time, a greater amount of diverse articles and presentations

are accessible online, providing learners with the resources for multiple perspectives.
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THEORIES OF REPRESENTATION

OVERVIEW OF THEORIES OF REFRESENTATION
In an article on the essental differences between scentific reasoning and every-day
reasoning, entitted “How science reveals, and how humans perceive the untverse to be,”
Klopper (1999: 248-272), pomts out that theory of knowledge can broadly be classified mto
phenomenological theores and interpretivist theories. Accordng to Klopper
phenomenological theonies are predominantly used in the natural sciences. Such theores are
based on the assumption that one primarily has to make a detailed observation of phenomena
and systemnatically describe one’s observations in order to give a good account of how things
are and mterrelate in nature. According to Klopper mterpretivist theones, by contrast,
predominantly are used mn the human sciences, and assert that human existence and the
acuvittes in which humans engage, are more complex than might be initially seern the case,
based on observation alone. Interpretivist theories state that humans construct intemnal mental
representations, also known as mental models, of themselves and their place in the
environment. Interpretivism implies that humans have different understandings of events
" because of their prior life experience and the knowledge that they have abstracted from those
experiences in the form of memories. In this chapter the author takes an interpretivist pomnt of
departure to give an account of current theories of how people learn, of analogy as a primary
process of leaming and of conceptual blending as a precise explanation of how analogical
learning takes place.

AN EXPLANATION OF HOW HUMANS PERCEIVE THEIR ENVIRONMENT

According to Klopper (1999: 248-272), the average leamer uses personal mental models to
conceptualise the natural order of things. Our everyday perceptions of how thmgs are differ
markedly from the mental model of reality that sctence reveals to us. These models are based
on each indmidual’s petception of environment and are structured according to set cognitive
principles. In the course of the 20 century humanity has formulated 2 number of theories of
knowledge to give an account for our understanding of reality.

Popular ﬁwories (folk theortes) represent leaming m terms of its physical manifestation ve.:
what one sees is what one gets. The perception of the leaming environment is based on its
physical attributes. Saentific theones of leaming emerge as a contrast to popular theorles of
leaming. Scientific theories suggest that reality s more complex than it appears to be, thus
knowledge acquisiion has to be formalised.
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According to Klopper (1999: 248-272), the major lesson of 20™ century science for the
learner is that nothing is, as it seems, that reality differs markedly from the personal mental
models that we individually construct to make sense of our place in the natural order of things.
For instance, Klopper says a person reclning against a rock under a tree on a cloudless,
windless day, looking at a field where not even a blade of grass stirs, perceives everything
around him to be motionless. He does not have the sensation of spinning around the axis of
planet earth, which in tumn revolves around the sun, which in tum 1s thundering around the
core of the Milky Way at thousands of kilometres an hour. According to Klopper one way in
which humans create folk models that underdetermine the complexity of their environment, is
through metaphors. The entities that are analogically equated in metaphors (e.g. fime is money),
cannot be considered to be literal equivalents. Pertinent examples in the case of e-learnmg are
the concepts gyberspace, web surfing, browsing, chatting and cyber sex. The naive folk model approach
sees cyberspace or a chat room as a physical entity. Although we logically know that
cyberspace is not a physical space, but a sort of mental space in a virtual environment. Because
of the capacity that humans have for envisaging, imagining and make-believing, such mental
constructs in the knowledge domain of #rinal reality nonetheless have attained psychological
reality as explanations for how instruments such as networked computers communicate with
accessible servers world-wide that contain knowledge that can be retrieved and used on one’s
local computer. While in reality intemet commurication entails protocols that send electrons
over copper cables, light pulses through fibre optic cables, or radio waves through space, from
2 local computer to a remote one and that returns retrieved information in the same way,

computer users expenience the process as going on a journey, as travelling somewhere, etc.

The virtual world that becomes accessible in this way can be used to assist a child sitting in
a typical South African rural class to gam real understanding of how people live elsewhere, and
how other environments are in relation to her/his own local environment. Where chalkboard
representation are sure to fail, the use of mages, text and sounds about “clsewhere” can help
such aleamer to tiriually experience and to comprehend marme ecology or the geography of the
Nile. The sttmulation that e-educaton provides can, therefore simulate the real leamning
environment to provide greater understanding of those physical attributes that are beyond the
boundartes of our present horizon. The effect of simulation 1s further deliberated later m this

dissertation.

By using virtual means, e-learmmng, could render concepts about people, places, events

elsewhere, and even abstract relationships, more readily understandable. What learners leam,
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should relate to the three-dimensional environment in which the live. When children spin
around hke a top while plaging, and then stand still, it will seem to them as if everything else in
the room 1s spinning around them. The virtual reality of cyberspace can however provide the
resources to teach them that contrary to what they feel, it is not the room that is spinning
around them, but the fluid in the balance organs in their inner ear that momentarily keeps on
spinning while they are already stationary.

Virtual leamming environments, also sometimes called #rfnal wortds, while by definitton not
being real, can therefore enable leamers to construct realistic and scientific mental models of
complex relationships in thetr physical environment that would otherwise remain abstract.
When a mathematics or physics teacher teaches leamers about the sine curve (y=sin x) n the
tradittional classroom, the three dimensional waveforms of sine waves are reduced to two-
dimenstonal representations. A leamer may go through an entire lifetime without having a true
perspective of sine waves in the three-dimensional world. Online virtual laboratortes are able
to provide the leamer with true reflections of the real world. Refer to two and three-
dimenstonal reflex 10ns of the equation y= sin x m figure 2. Note that in the figure 2 below,
the waves would actually be moving when observed online.

Virtual laboratories simulate the real world on the leamer’s desktop with minimal costs
when compared to doing the actual expenment in class. In the current public school it is
unaffordable to perform expeniments in the classroom. Most expenments are expenstve and
unobtainable. Raoul is a grade 9 pupil at Richards Bay secondary school. His leaming
expertences are based purely on textbook theory without any practical examples from the
physical environment. For examnple, he has an entire set of notes on cam shafts (with a host of
incorrect sketches) and s required to understand movement of these shafts without even
seeing a dead cam shaft. Fortunately, he 1s able to go online at home and virtually expenence
movement of cams in various settings. This experience enables him to provide a clearer

perspective of this topic to his peers and teacher.
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Leamers / people are intrigued by the idea of seeing things move, of moving themselves,
and of being part of some event. Klopper (2004: manuscript) argues that the emergence of
the Intemet as redefming feature for living, learning and relaxation in the 217 century is related
to the importance that humans ascribe to a metaphor that associates leaming with moving and

going on a journey.

At the beach “surfing” entails a range of pleasurable physical activities involving
precaniously balancmg on a board while being carnted along by waves that break on the beach.
By contrast “surfing the net” involves minimal activity, but a strong a belief system that
metaphoncally assoctates the emotive state of pleasure and exhilaration, caused by visual
expenences evoked by matenal downloaded onto one’s computer, with the hedonic real
surfing experience. The two sets of activities are equitable metaphorically because they both
evoke the emotion of exhilaration. Surfing the net is actually a mental joumney, which one
undertakes in the World Wide Web. People, who reason by means of naive folk model
principles, use metaphors to portray a sort of journey. A person gams new knowledge as s/he
progresses on a journey. The use of metaphors in eleamning suggests a kind of leaming
expertence as the Jearner goes on the journey {into cyberspace). When the learner “travels”
through cyberspace, s/he undertakes a joumey of experience and s/he begins to resolve inner
conflicts associated with mundane forms of leaming. The leamer engages i an internal
dialogue, also knowm as intrapersonal communication, in the process of making sense of inner
expertences. The mner reasoning that forms part of gainmg new instghts on one’s own, means
that leaming is an intrapersonal act of communication. e-Learning enhances intrapersonal
communication as part of expenential leaming. It should be understood that communication
is a form of survival. Humans have a natural affinity to leam and to share knowledge to

survive.
ANALOGICAL THINKING AS LEARNING

‘Learning is an analogjcal process. We learn by comparing something unfamiliar with
something famihar to make it easier to understand the unfamiliar thing. To use an imnage, we
see what is new by standing on the shoulders of those that have come before us. Klopper 2003:
3 schematises analogical thinking as follows:
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Figure 3: Klopper 2003°s representation of analogical thinking

Analogical thinking displays a leaning towards imagery. ‘The strong point of these
representations is that the high level computer generated graphical images can be used to

describe phystcal objects in the didactic environment with more flexibility.

Fauconnier and Tumer 2002’s theory of conceptual blending 15 a prominent theory of
how humans interrelate and integrate concepts while they gan new msights about their
environment and about our knowledge of our environment. Taking Fauconnier and Turner
2002 as point of departure Klopper (2003: 293), explains that one extracts apparently unrelated,
but comparable concepts from one’s broad domains of knowledge by assoctating thern with one
another i two smaller sets of knowledge. These smaller sets are termed source and target
spaces, or in Fauconnier and Tumer’s (Fauconnier and Tumer (2002: 217)) theory, input spaces.
Such theortes imply that the resultant insights are obtained when well-understood concepts
from a source space are mterrelated with concepts from a target space. This process of
mnterrelation serves as basis for new msights by foregrounding similarities between the sets of
knowledge, while keeping difterences m the background.

Foregrounding similartties and keeping differences in the background analogically
interpret target space concepts interpreted m relation to source space concepts. Such source
space concepts can therefore be seen as a sort of a template for foregrounding major aspects of
poorly understood target space concepts. By superimposing source space concepts onto target
space concepts, one forms new msights about the target entity by suppressing dissimilar
concepts. Well established e-education practices would for example allow the learner to exarnine
youth programmes i his / her rural or disadvantaged community agamst those of youths in
another village of another country. Similarities n behaviour pattemns may be fore-grounded
whilst keeping differences in the background.



CONCEPTUAL BLENDING AS ANALOGICAL THINKING

According to Fauconnier and Tumer (2002: 217), people consider alternatives, simulate,
make models, and propose hypotheses. Our species has an extraordinary ability to operate
mentally on the simulated environment, and this ability depends on our capacity for advanced

conceptual miegration.

According to Fauconnier and Turner (2002: 17-101), conceptual blending accounts for a
person’s cognitive capacity to mterrelate and blend concepts extracted from his vast
conceptual network of knowledge. It is a symbolisation process that selectively nter-relates
~ concepts from two separate cognitive domams, a source space and a target space to
conceptualise a new percetved relationship known as a blended space. The process 1s used in
the perception of all kinds of symbolic interrelationships; such as discovery, conceptual
projection during mathematical calculations, and of course in percesving grammatical and me-

taphoric interrelationships.

Pecople in different disaplines have different ways of thmking. Fauconnier and Tumer,
(2002: 17), stress that the adult and child do not think alike. The mind of the genius differs
from that of the average person and that automatic thinking, of the sort we do when reading a
simple sentence, 1s far beneath the imagmative thinking that goes on during the writing of a
poem. Automatic thinking would be possible if the leamner has had the opportunity of
engaging in experiential leaming. For the rural and most public schools in KwaZulu-Natal,
online classrooms (as explained above) provide the most feasible means of offering virtual

experiences that could stimulate cognitive imagination.

Conceptual framing has been shown to arise very early in the nfant and to operate in
every social and conceptual domain. Metaphoric thinking, regarded mn the common sense view
as a special instrument of art and rhetoric, operates at every level of cognition and shows
uniform structural and dynamic principles, regardless of whether it is spectacular and noticeable
or conventional and unremarkable. ‘The skilled orator, the everyday conversationalist, and the

child can use the vanious schemes of form and meéning, studied by rhetoncians.

Conceptual integration is another basic mental operation, which 15 highly imagmative,
but crucial to even the simplest kinds of thought. It shows the expected properties of speed and
mvistbility.



Conceptual integration, as emphasised by Fauconnier and Tumer (2002: 21), s
indispensable not only for intellectual work, but also for everyday teaching and leaming. When
the science teacher helps us learn how to do nitration by simulating the entire process via
computer, it may look as if we are actually doing the titration. Performing the exact action may
cause chemical spillage and results in bums or chemical wastage. Rather we should selectively
combine the action of simulated chemical mixing with the action of titration and develop in the

blend a new emergent process of titration.

The general purpose of conceptual blending is to understand that which is new or
abstract in terms of that which i1s known or concrete. The act of blending entails that we
analogically equate entities that we generally consider to be different in significant aspects by
focusing on similanities between them. It 1s the similarities that enable us to project the features
of the concrete entity onto the abstract entity, thereby arriving at a new understanding or blend

of the abstract entity.

Cognitive pressures and prnciples guide the creation of blends, but in the case of
fitration’, it is also guided by real-world affordances, including biophysics and chemistry. Most
measurements that the scientist (learner / teacher) can imagine are impossible or undesirable to
execute. But within the conceptual blend prompted by the instructor, and under the conditions

afforded by the laboratory, the desired mixture will be emergent.

SYSTEMS THEORY IN EDUCATION

Systems theory, as described by Mersham and Skinner (2001a: 29), regards society as an
integral whole, whose components work together. This approach emphasises the importance
of equilibrium, balance, mterdependence and the complexity of the varous components or
sub-systems that make up sodety. These sub-systems tnclude the political order, the church,
the media and commerce and ndustry. According to this view, communication s an

integrating factor, which regulates and organises the sub-systems.

The primary functions of the systemn and its sub-systems are to mamntamn themselves. To
reach this goal the system should maintam dynarmic equilibrium or balance. This means that

the compenents should provide for the needs of the system. Since what goes on m a system is

9 Titratior a method of calculating the concentration of a dissolved substance by adding quanitties of a reagent of
known concentration to a known volume of test solution until a reaction occurs. Encarta® World Eaglish
Dictionary © 1999 Microsoft Corporation. All rights reserved. Developed for Microsoft by Bloomsbury
Publishing Plc.
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not always positive, and since society is never stagnant, the process is distingushed by
integrative and disintegrative processes of social change. If negative changes are mtroduced
that endanger the system’s survival, feedback (communication) becomes the means used to

restore equilibrium.

Essential to a system’s theory perspective on new media technology is the notion of
complexity and feedback. Complexity, which refers to the level of diversity m a system, is a
basic quality of all systems. It acts as an important means as to how any system responds to

mput stimuli or change in 1ts environment.

One of the pioneers in the study of complexity in systems theory is Gell-Mann, a Nobel
Prize winner. Gell-Mann (1994: http://www.santafe.edu/sfi/People/mem/mgm quarkhtml),
suggests that complex systems are capable of adaptive behaviour, and 1s able to evolve. The
functioning of an adaptive system is dependent on the important role of feedback, as

communication.

Such complex adaptive systems are espectally relevant to an understanding of new media
technologies. This 1s apparent with the advent of artificial intelligence and artifictal hife, the
mterplay between complex systems of busmess, government and other institutions and media

technology.

e-Education speculists have developed educational games which are capable of adaptive
behaviour. As the leamner “plays” the programme mutates to cater for individual skill and
ability levels. For example, the game Tibia 726 allows the leamer to develop at his / her own

pace and the game develop or change to accommodate the leamer.

e-Learning is a powerful learning tool because it uses dynamic visual images. It allows the
leamner to invoke the folk theory that one is moving while one is stattonary. Computer games
are the new development of story telling. These games allow the leamer the opportunity to
reside within the artificial virtual environment and engage n roles as an aciive participant of

the game.

THE GLOP;AL VILLAGE AND INTERNAL REPRESENTATION
According to Clapin (2000: htp://www.phil.m gr.edu_au/st:lff/ ssutton /PHI

L363tectured.himi), it is relatively acceptable that minds have a representation of the world. If
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one have the belief that the world is warmmng, it means that one represents the world as being

in a certam way. Accepting this does not commit one to accept this state of the world.

According to The Free Dictonary.com (2004:http:/ /www.thefreedictionary.com/),

mternal representation is a presentation to the mind in the form of an idea or image. The
theoretical claim behind much of cognitive science ts that objects similar to these familiar
external representations esist in our brams and minds, and that these inner representational

states play a crucial part, in explainmg our behaviour and how we think.

Current cognitive sciences infer that there are inner mental representations, which cause
and explain behaviour. Mental representation thus holds a crucial place in contemporary study
of the mmnd. Thorough understanding of mental representation wifl make a significant

contnibution to the theoretical underpmnings of all the cognitive sciences.

A leamer’s mternal representation 1s channelled by the amount of his / her exposure to
environmental stmuli. As the transition to a knowledge-based economy accelerates, leamers
should have access to communication and mformation technologies in the classroom. Without
these tools, leamers will lack the necessary computer skills to compete mn a digital world.
Deploying computers in classrooms and connecting them to the Internet will enhance the
leamming process by providing leamers and educators with access to nformation and teaching
materials from around the world. Information technologies that offer new opportunities,
efficiencies, and improvernents m the education process are highly desirable because of the

wider stmulation for mtemnal representation.

Having a wider spectrurmn of stmuli encourages a more open forum for intemal
representation, which is more coherent with reality as it exists. Access to communication and
mformation technologies in the classtoom provides a leamner with a wider scope for internal
representation thus broadening his / her cognitive development. According to Greenspan

(2004: * hup://www.clickz.com/stats/markets/edocation /article.php /3373681),  despite

findings that indicate problems with unsupervised exposure to ICTs m the classroom, learners

are producing relatively good grades.

‘The modetn programmable computer, through its forebear the Turmg Machine, 1s capable
of carrymg out any finitely specifiable task (given enough time and memory). Such a powertul,
flexible apparatus operates on the basis of internal representations; specifically, on the basis of

binary representations of numbers, letters and truth-values.
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Modem computers provide a small degree of proof of representational minds. Iriternal
representations are essential to their operatton, and there is good reason to believe that they
can behave ‘mtelligently’. Computers demonstrate that internal representations may have a

critical role m explaming mtelligent behaviour.

USING REPRESENTATION IN E-LLEARNING
When we imagine a scene or an object, it seems to us that we are obsetving a picture of
that scene or object. The debate arises in interpreting the implication of this for understanding

cognitive construction.

According to un-authored article  (2004:http://www.gis.net/~thirch /mil2htm),

pictonalism refers to mental images which are represented in the manner of pictures and
according to Clapin (2004 http://hostuniroma3.it/progetti/ kant/field/mrhtm),
descriptionalism refers to mental images represented in the manner of sentences. One needs
to distinguish between the pictorial nature of the expertence of thinking of the image, and the
pictorial nature of the rgpresentation, which gives rise to the experience. It seems quite possble
that a symbolic representation'’ (e.g- list of sentences) could give rise to an imagistic

experience (€.g. a matrix).

A key point is that all systems of representation require decoding. Even pictures can be
cultur:iﬂy specific {e.g. photographs, mirrors), llustrating that one has to learn how to mterpret
the visual images contamed in them. When children are allowed the chance of being part of
the global village, there is little discrepancy in decoding. Whilst images may be culturally
specific, we observe that cultural boarders begin to disintegrate to form global cultures of a
global village.

THEORETICAL FRAMEWORK
Leaming entatls a dual purpose:
o Cognition for mdividual construction of meaning and
o Cormmunication for social construction of meaning

Individual leaming is based on cognitive principals. Fauconnier and Tumer’s theory of
conceptual blending is 2 prime example of a cognitive theory. The theory of conceptual

1 [n the movie Marix Revolution 3 (2004), the use of words TOVE’ and ‘KARMA’ reflect symbolic
representations of individual’s perception. This also relates to the process of decoding which is discussed 1 the
next paragraph.
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blending 1s important because it ndicates how leammng could take place in physical as well as
virtual environments. It emphasises the metaphoric basis of thinking, according to which
symbolic relationships can be used to let one thing represent another, also in the virtual
environment. This implies that the use of virtual delivery of information, by means of ICTs n
global networks or on personal computers, 1s not incompatible with experiential leaming. [t

actually mtensifies the leaming process.

The theory of conceptual blending presents a rationale for how metaphonc thinking
enables one to represent one thing with another using symbolic representation. The virtual
environment actually enhances one’s ability to learn to represent items. In real terms the
symbols on the computer screen (monttor) are pixels. Such representations have a greater
degree of rehability. Example: the river Nile is more realistically represented in a virtual
environment rather than by using a white line on the traditional chalkboard or any other

school textbook.

CONCLUSION
This chapter focussed on catical aspects of the nature of learming and representation, which
relate to communication and e-education. Later in the chapter the principles of leaming are

related to e-learning specifically.

Coﬁstructivism, as an example of experiential leamning, is discussed to show how
expertence corresponds to acquisiion of academic knowledge. Constructivism s an
epistemology of how people learn and assimilate new knowledge. The essence of expenence m
leaming, whether in building accurate representations of reality, creating common meanings n
social activittes, or for generating personal coherent models of reality, 1s vital. This concept

was used to express the viability of using virtual reality as a tool for expenental leaming.

Later Klopper’s 1999 model of how humans’ perceive the environment was used as a
comerstone to examme theorles of representation. Fauconnier and Tumer’s 2002 theory of
conceptual blending is used to show how humans mterrelate and integrate concepts while they
gain new msights and knowledge of their environment. The concept of conceptual blending as
a theory of representation has been used to explain how virtual environments are used
favourably as leamning environments. The stimulation that e-education provides can, therefore
simulate the teal leaming environment to provide greater understanding of those physical

attributes that are beyond the boundaries of our present horizon. This implies that the use of
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virtual delivery of information, by means of ICTs m global networks or on personal
computers, 18 not mcompatible with expeniential learning,. It actually ntensifies the learning
process. This chapter reveals that virtual environments actually enhance one’s ability to leam

to represent items.
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Chapter 4

COMMUNICATION

INTRODUCTION

In this chapter, the author traces the development of leaming from the combmation of
small group and to a lesser extent interpersonal communication to current Information
Communication Technology and all contexts of mobile education. ICT to enable e-leaming
has been discussed. In the previous chapter the author discussed theories of learning and
representation, which relate to communication. The concept of mobility has been a recent
development of Information Communication Technology. With this development mentorand
tratner are released from fixed geographical positions, e.g., in the physical classroom or from
home to web server at school. Mobile devices allow both teacher and leamer to be in any
geographical locatiosr to engage in the communication process. A definition of mobile
education is analysed. The technologies and factors that impact positively on the assirmilation
of mobile learning (mLeamning) into education communities of KwaZulu-Natal are examined.
The properties of mobile devices, which impact on the rate of assimilation of mLeaming mto
these communities are scrutinised. Further, the author predicts how mLeaming could change

the work sttuation of education.
This chapter is divided nto the following secthons:

o Communication
o Communication and Technology
o Communication In e-Education

o Communication and e-Education: beyond Shannon and Mersham

COMMUNICATION
Encarta® World English Dictionary (1999} defimes communication as:
“The exchange of information between mdividuals, for example, by means of speaking,

writing, or using a common system of signs or behaviour.”
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According to Encyclopaedia Britannica Shanon in 1948 proposed a mathematical theory of
communication n order to account for the quality of information transmitted over copper
lines during telephonic communications. Shanon’s origmal model has subsequently been
represented graphically in one way or another by dozens of authors writing about the
communication process. In the followmg section Shanon’s original model 15 briefly explained.
In the sectton thereafter Mersham and Skmner's 1999 adaptaton of the General

Communication Model is briefly explained as an example of such adapted models.

Shanon’s onginal model is dealt with because it is pertinent to the quality of signals transmitted
over electronic communication networks. These networks may include cases where electrons
are transmitted over copper or networks where photons are pulsed through fibre optic relays,
ot networks where long-range radio frequency waves are transmitted via satellite. It could also
include microwaves relayed between land-based towers, or Bluetooth empowered

communication devices.

Mersham and Skinner’s version of the general communication model 1s discussed because 1t
firstly provides a useful starting pomt for an explanatton of the general elements of any
communication event. Secondly, it presents a sprmgboard for a discussion of why one has to
go beyond the limitations of the General Communication Model in order to address complex
and dynamic aspects of communication such as the nature of intrapersonal
communication/cognition (as manifested in the individual and social construction of
meaning). Also, it accounts for the differences between cooperative, competitive and

confrontational forms of communication.

SHANNON: COMMUNICATION INFORMATION THEORY

Shannon postulates a communication mformation theory, which is constructed against a
mathematical framework. Shannon’s Information Communication theory focuses on the
problems embedded in sending and recetving messages and information. The theory 1s based
on the idea that communication involves uncertain processes, both in the selection of the
message to be transmitted and in the transmission of the message itself. His theory provides a

way to measure this uncertamty precisely.

McFliece (1993-2001) states that in Shannon’s theory, the actual meaning of the message is
unimportant. Instead, the important quakties of communication are the amount of

information that the message contains the accuracy of the transmission, and the quality of the
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reception. All of these values are represented mathematically; so different messages and

different communication systems can be compared, studied, and improved.

Shannon’s theory measures the amount of mformation in a message by using units called
bits, short for bmary digits, which use only the numbers 0 and 1. Information theory provides
a way to fmd the minimum number of bits required to communicate a given message.
Information theory can also determine the maximum rate, in bits per second, at which a given

communication medium can transmit reltable information.

Shannon’s theory 1s primanly a theoretical study. However, 1t has had a profound impact
on the design of practical data communication and storage system s, such as telephones and
computers. The theory can be apphed to both the transmission and the storage of messages,
because storage is nothing more than transmission in time. For example, both making a
telephone call to a friend m another city and tape recording a message for a friend to play later
in the day involve the same issues of sending and recetving messages. In Shannon’s theory, no

fundamental distinction 1s made between these two types of problems.

Parts of a Communication System

When a message is sent from a sender to a receiver, the different parts of the
communication system can be represented by the accompanying schematic figure 4, titled
"Shanﬁon's communication model,” adapted from Shannon’s work on mformation theory.
The model he devised to represent a communication system consists of five major parts: the

mformation source, the transmitter, the medmum, the recetver, and the destination.

Figure 4: Shannon's communication model: 2000 Encyclopaedia Britannica, Inc.

The mformation source produces or selects the message or the sequence of messages to be
transmitted to the destmation. For example, the information source could be a distant
spacecraft and the message could be an 1mage of a planet, or the mformation source could be
a rock-and-roll band and the message could be a new song.
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The transmitter encodes the message nto a signal suitable for transmission over the
medum. For example, the transmmitter could be the spacecraft telecommunication system that
converts 2 photograph of Jupiter nto a television signal. Another example would be the
recording studio’s audio equipment, which converts the rock-and-roll song into a sequence of

tiny bits on the mirror hike surtace of a compact disc (CD).

According to McElece (1993-2001), the medium in Shannon’s model is the channel that s
used to transmut the signal. The medum often contams disturbances, in the sense that when
the signal arnives at the recerver, it may be slightly distorted. For example, the medium could
be the millions of kilometres of empty space between Jupiter and Earth, with noise anising
because the recetved signal is so weak. Or it could be the surface of a CD, with noise

occurring because of fingerprints, dust, or scratches on the surface.

The recerver 1s a device that decodes {(either exactly or approximately) the message from the

recerved signal. It could be 2 large dish antenna or the electronics in a CD player.

The destination 1s the person (or thing) for which the message is mtended. For example,
the destination could be a teenager mterested in planetary science or an astronomer mnterested

in rock and roll.

Shannon’s theory is the mathematical study of these five components, mdividually and in
combmation. Existing communication systems can be studied this way, and new systems can
be designed based on the knowledge gamned. For example, information theory can provide a
way to measure the amount of nformatton produced by a source or to measure the ability of a

noisy medium to transmit nformation rehably.

Measuring Information: The Bit

In any communication systemn the message produced by the source is one of several
possible messages. The recetver will know what these possibilities are but will not know which
one has been selected. Shannon observed that any such message can be represented by a
sequence of fundamental units called bits, conststing of either 0Os or 1s. The number of bits
required for a message depends on the number of possible messages: the more possible

messages (and hence the more inital uncertainty at the receiver), the more bits required.

McEliece {1993-2001), uses a com, as an example, which s flipped so that the outcome

(heads or tails) 1s to be communicated to a person m the next room. The outcome of the lip
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of a coin can be represented using one bit of information: 0 for heads and 1 for tails. Similarly,
the outcome of a football gatne mght also be represented with one bit: 0 if the home team
loses and 1 if the home team wms. These examples emphasize one of the limitations of
nformation theory—it cannot measure (and does not attempt to measure) the meanig or the
importance of a message. It requires the same amount of mformation to distmguish heads

from tails as it does to distinguish a win from a loss: one bit.

For an example with more than two outcomes, more bits are required. Suppose a playing
card is chosen at random from a 52-card deck, and the suit chosen (hearts, spades, clubs, or
diamonds) 1s to be communicated. Communicating the chosen suit (one of four possible

messages) requires two bits of mformation, using the following simple scheme:

Outcom e Bit Pattern
Spades 00
Hearts 01
Diamond 10
Clubs 11

Figure 5: Shannon's communication model: Using two bit information

Information Content of a Message

Shannon determined that the mformation content of a message 1s mversely related to its
probability of occurrence. The more unlikely a message 1s, the more information 1t contains.
Based on this concept, the exact mformation value of a message can be determined

mathematcally.
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Figure 6: Shannon's communication model: Probability of an event



In the graph, the less likely or probable an event, the more mnformation it conveys.
The more possibilities a source contains, the more information it contains and, therefore, the

more bits needed to represent the information content.

Medium Capacity and Disturbances

Shannon’s theory is often used to design communication systems. An important property
of a transmission system is its medium capacity. Sometimes known as the Shannon limit,
medium capacity 1s a measure of the ultimate speed or rate at which a medium can transmit
information rehably. The capacity of a particular system can be approached but never

exceeded.

Shannon’s theory says that if the transmitter is properly designed, information can be
transmitted perfectly reliably at any speed up to the medium’s capacity. However, if capacity is

exceeded, then mevitably the message will be received at the destination with errors.

One factor that decreases capacity s unwanted mformation. Most communication
mediums introduce some amount of distortion into the message. Disturbances nterfere with

messages and often cause errors to occur during transmussion.

Disturbances m the medium may corrupt the data bits. However, Shannon showed that if
the bits were computed mn just the nght way, the pattern in the code word would be so strong
that the pattern will almost always be recognizable despite the medium disturbances. A
pattern-recognizmg device, which 15 called a decoder, forms part of the recetver. Its job is to

reconstruct the origmal data, using the distorted data and the bits as clues.

Shannon did not show how the encoder and decoder should be designed; he only showed
that the use of digits 1s possible. Later generations of mathematicians and engineers wenton to
design practical error-correcting systems so that it is now possible to cornmuntcate relably at

speeds near capacity.

Information Theory Applications

Information theory began as a theoretical science. Nevertheless, its insights led to a
revolution in the design of digital transmission and storage systemns. Three major areas that
have directly benefited from mformation theory are transmission systems, storage systems, and

the Internet. Computer modems have also benefited from information theory.



Computer storage systems are also designed usmg the gutdelines provided by information
theory. The random-access memory, or RAM, in modem computers would be impossible
without error-control coding designed by nformation theorists. High-capacity hard disks and
CD ROMs are similarly protected. Many of today’s consumer electronic devices would also be
impossible without nformation theory. Recording engineers have used concepts such as
medium capacity and entropy to guide the design of compact disc, DAT (digital audio tape),
and DVD (digital video disc) players and recorders.

The Intemet and the World Wide Web are computer networks that store and transmit large
amounts of data. Sendmg and receiving large amounts of mformation accurately over these
networks require large amounts of medium capacity. Information theory, espectally its data
compression algorithms, has played a large part in making the Internet practical. For example,
sending and receiving still or moving colour images require large amounts of memory and
would ordinanly overwhelm the capacity of the Internet. With data compression algorithms,
large images can be reduced to an efficient and manageable size, making rapid exchanges of

mformation possible.

The basic theorem of mformation theory rests, first, upon the assumption that the message
transmitted 1s well organized, consistent, and characterized by relatively low and determinable
degrees of disturbances.

Transmission of compressed messages

Under these circumstances, by devising proper coding procedures for the transmitter, it
becomes possible to transmit symbols over a medium at an average rate that is nearly the
capacity of units per second of the medium. It s interesting to examine fractal theory, which
1s applied to the process of encoding or decoding in computer networks. Furthermore,
Green’s (1998: electronic manuscript) explanation of the fractal theory highlights the appearance
of disturbances in message transmission, which compliments Shannon’s model of

COMMUNICation.

According to Green (1998: electronic manuscript), a fractal demonstrates a himit. Fractals
represent complex physical processes and dynamucal systems. The underlying pronciple of
fractals 1s that a sismple process that goes through mfmitely much iteraton becomes a very
complex process. Fractals build up a complex graphical representation by repeating the

identical con fton of pattemns on an ever-smaller scale.
pa
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Most fractals operate on the principle of a feedback loop. A simple operation 1s carnied out
on a piece of data and then fed back n agamn. This process is repeated infinitely many times.
The limit of the process produced 1s the fractal.

Almost all fractals are at least partially self-similar. This means that a part of the fractal 1s
identical to the entire fractal itself except smaller. Fractals can look very complicated yet;

usually they are very simple processes that produce complicated results.

If something has complicated results, it does not necessanly mean that it had a complicated
input. Chaos may have crept in (in something as simple as round-off error for a calculation),
| producing complicated results. Fractal Dimensions are used to measure the complexity of
objects. We now have ways of measuring things that were traditionally meaningless or

imposstble to measure.

Thanks to computers, we can now generate and decode fractals with graphical
representations. One of the prominent areas of research in electronic communications today 1s
Fractal Image Compression. Many websttes devote themselves to discussions of it. The
advantage that modem computers have 15 that they can encode and decode images using

Fractal Image Compression techniques.

Fractal research has shown that many entities in the physical universe repeatedly mstantiate
self-similar patterns of organisation at the microscopic, macroscopic and telescopic levels of
organisations. An object is self-similar only if one can decompose the object into an arbitrary
number of small pieces, and each of those pieces i1s a rephca of the entire structure. Some
examples of self-similanity follow. The red outlning indicates a few of the self-simtlanities of

the object.

o

Figure 7: Repetitions indicating fractal loops. (Green 1998)
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Fractals are used to determine redundancies n messages and removing the redundancies at
the sending end (encoding) of the message by applying a number of iterations that will strip
the same patterns out of the message. On the receiving end, the stripped down version of the
message 13 reconstituted by applying the same number of iterations to restore the elements
that have been stripped out so that one can send a vast message by encoding and then

stmplifying it on the recetving end by the receiver.

MERSHAM AND SKINNER: COMMUNICATION 1S A PRODUCT OF THREE KEY ELEMENTS

According to Mersham and Skinner (1999), there are certain elements that form the
essential structure of the communication process. These elements are the communicator, a
medium that carries the message and the recipient. Communication cannot occur unless all
three of these elements are present. One cannot directly exchange meanings (or thoughts) n
messages. Messages first have to be converted mto signs and symbols that have a physical
torm called the medium. The medium may be speech, writing, or images and sounds, which
the reciptent of the messages can physically experience, that is, something that one can see,
hear or feel. Once the reciptent has received these symbols, he or she interprets them and

gives a meaning to them.

The collection of signs and symbols that is shared by the communicator and recipient
contains the message and the meaning that one wishes to convey. The message may be a
spoken, written language or some other kind of sign system, such as pictures. The medium 1s
the physical base for the exchange of messages. One way to think of a medium 1s to imagmne

that it is a carrier or bearer of the message signs and symbols.

Mersham and Skinnier (1999) use the example of one living in a rural area where one has to
collect water from a nearby niver. One might use a number of different contamers for the
purpose: 2 bucket, a drum, a bottle, and a calabash. In this analogy, the bucket 1s the carmier

(medium) that carries the water (message) to its destination.

In the same way a contamer may be used to carry water from one place to another, so a
medium ‘transports” the message. Just as the contamner can have a vanety of shapes and sizes,
and can be made out of simple or complicated matenials, so it 1s with the medwums, or medta,

of communication.

For speech, the medmm is provided by sound waves that travel invisibly through the air. In

vision, it is the light waves reflected from the surface of an object or coming directly from a
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hght source such as a television screen. Our human capability for touching each other 1s
another medum. The air could also be 2 medium when it carnes tiny particles that we can
smell and taste. All have a physical basis for linking the communicator and recipient, and can

have a pattemn of symbols imposed upon them.

Sound waves, hight waves, touch, and the air are all ‘natural media’. But people have
extended these ‘natural media’ by using technologes. In earlier times humans carved messages
on bones, masks and sticks. Later they painted and sculpted. Eventually, the development of
technologtes extended visual, spoken and wntten symbols beyond the reach of human voice

and eye m both distance and time.

Many people, who refer to a medium, mean the mass media: print, film or broadcasting,

such as radio or television, or even tapes and compact disks.

Communication is a two-way process

Mersham and Skinner's (1999) model mcludes a two-way, or interactive, nature of
communication. Figure 8 shows how mdividuals are both the ‘communicator’ and the
‘rectpient’; both individuals participate equally in the exchange. This is called interpersonal

communication.
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Figure 8: Communication as a Two-way Process.

A Model of the Bi-directional Communication Process.
Adapted from Mersham and Skinner 1999:10.
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Figure 8 1s used to describes how the communicator encodes a message according to his/her
socio-culturat and-autobiographical arcurnstances. This message 1s then sent to the recipient
via a medium. The reciptent then decodes the message according to his/her socto cultural and
autobiographical circumstances.

Dynamic models of communication

While the different flavours of the General Communrication Model, of which Mersham and

Skinner’s is a typical example, all allow one to make generalisations about the communication

process, they lack some of the predictive, descriptive, and analytic powers required for
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charactenising the complexities of different forms of communication. A major weakness of
General Communication Models is that they assume that human communication is value-
neutral. While it 1s often contested, it entals unequal distributions of power during
commurnication, which manifests themselves as dominance and submissiveness, and above all
complex and subtle relationships that relate to persuasion, social influence and compliance

gaining (Gass and Seiter 2003).

Leamers, concemed mainly with such persuasive and artistic forms of communication,
often centre attention upon different kinds or modes of communication (i.e.,, narrative,
pictorial, and dramatic). Further, they theonise that these messages, including messages of
emotional quality and artistic content, are communicated in various manners to and from
different sorts of people. For them, the stability and function of channel or medtum are more
vanable and less mechanistically related to the process than they are for followers of Shannon
ot proponents of the post-Shanon General Communication Model. McLuhan (1975) asserts
that the channel actually dictates, or severely mfluences, the message—both as sent and
received. According to Encyclopaedia Brtannica (2004), various dynamic models of
communication have been proposed by analysts of communication, linguistic philosophers,
and others who are concemed with the nature of messages, particularly their compatibility
with sense and emotion, their style, and the intentions behind them. Leamers of complex and
dynamic aspects of human communication find linear as well as geometric models of
communication of litle interest to their concems, although considerations related to these
models, particularly those of entropy, redundancy, and feedback, have provided significant and

productive concepts for most leamers of communication.

In summary:
o The General Commumication Model senously underdetermines the complexity of

communication i1 psychological, sociological and intercultural contexts.

o The General Communication Model imposes an egalitarian heunistic'' on different
forms of communication, of which many ental the negotiation of power
relationships where one party eftectively controls more power that others, as 1s the

case in teachers m 2 classroom, a judge m court, a mmister delivering a sermon.

1 Acconling to Encara (1999}, heunstics is a method of solving a problem for which no formula exists, based
on nformal methods or expenence, and employing a form of trial and error {teration). Iteration 1s a process of
achieving a destred result by repeatmg a sequence of steps and successively getting closer to that result.
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COMMUNICATION AND TECHNOLOGY

COMMUNICATION AND CULTURAL CHANGE

The term “Information Communication Technology” 1s now used to refer to present-day
electronic mstruments that enable digital communications. However, the stylus and clay tablets
used by a scribe in Mesopotamia about 5000 thousand years ago to write pictographic
messages, should nightfully also be considered to be information communication instruments.
ICT, anctent and modem, have a transformative effect on the socteties that employ them.
According to Lievrouw 2002, Egypt was transformed by papyrus and written hieroglyphics in
3100BC. By using cunetform writing m ancient Babyloniz, King Hammurabi (1795-1750 BC)
presented the world wath the first recorded legal codes carved onto the Rosetta Stone. Other

scribes used styluses and clay tablets to develop a great economic systemn (The British Museumn

©, Mesgpotamia time Lne. 2004: http:/ /www.mesopotamia.co.uk/
time/explore/frame_mes html).

The Greeks recorded the first philosophical wnitings, epic poems and classical dramas that
not only transformed the Greek soctety of the day, but also stll form the bedrock of present-
day western culture. The Romans used writing to invent a muln regional government that at
the height of its power stretched from Brtain in the North West to the shores of Bosporus in
the East (Constantinople). The Romans developed an unparalleled system of government that
depended on the Roman alphabet; and of course paper and the printing press extended new
ways of thmking across Europe and paved the way for the European Renaissance and the

Protestant Reformation.

The last quarter of the 20" century ushered n another renaissance in information
communication technology. The continuous improvement of Information Communication
Technologies have enabled users of the Intemet to transmit ever mcreasing volumes of
information between networked computers over larger distances in increasingly shorter time
spans, irrespective of their physical locations. Currently a typical computer hard drive can
contam the equivalents of hundreds of textbooks, depending on the needs and destres of its
owrner. With this explosion m the dissemmation of mformation academics and scholars were
forced to employ principles of knowledge management to cope with the mformation being
gathered. The new nature of mformation transmission favoured efficient and effective
mnteraction with end users. It also transtormed the nature of mass communication. Feedback

has become mstantaneous. McLuhan’s 1975, concept of the global village needs to be re-
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conceptualised in the hght of developments arising from Intemnet communication. Refer to my

discussion on “The working situation of the leamer / teacher” later on in this chapter.

McILuhan (1975: 74-78) pointed out that the television could be a very effective teaching
tool in the classroom and at home. He argues that television has been more responsible for
creating the glbal village than any other technology because we can see and hear events
anywhere in the world as they happen and so can feel more connected to other places. He
argued that radio, movies, and television had just as much impact, #f not more, on modem
society as printing, Electronic media create the sense of experiencing everything at once, in no

particular order.

Communicatton medta and technologies have contributed to a soctety that is changing very
rapidly. Three key 1ssues have arisen in the tide of this rapid change: individual privacy, coverage of
politics in the media, and the avalability of information.

"THE TRANSFORMATIVE POWER OF THE INFORMATION AGE

Marchant (1988: 53) describes communication as a process n which a source makes data
available to a reciptent by means of a channel, signs and symbols with the intention of letting
the recipient process the data mto mformation with a meaning mtended by the source. The
process entails sharing, through which understanding develops. Without the elements of
inforrnétion and response, communication is mncomplete. Therefore, the key factor is
participation— accepting or refecting information. Itis feedback, which provides ideas leading

to the modification of the origmal mput and result m posttve action.

Marchant (1988: 51) stated that more than a decade prior to his writing, the electronic
revolution in communications was transformmg the quality of kfe beyond all historical
precedents of cultural change. Mankind is expeniencing a new mformational upheaval. The
resulting socio-economic impact leads to inequalities as the gap between the mformation-poor
and the Information-nich widens. It is important that communication analysts and deciston
makers are conversant with the key concepts and models of communication relevant to their

fields.

In the past the main concem of communication research was the mvestigation of effects,
that is, of the changes in an mdividual’s behaviour, which occur as a result of the transmission
of a message. The concept “interactivity,”—the result of the new communication

technologies—has resulted in an epistenological approach to communicanon science.
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The current nformation revolution has been the focus of much discussion, mainly from
the point of view of the developed world. The crux of the matter is that a society’s
communication facilities are among its most important resources. As development proceeds,
the goals of communication programmes, and of the system, change. Indeed, the only
certanty in life today 1s change.

THE MATURING OF INFORMATION AGE TECHNOLOGIES

Graham (1988: 8) says the way we communicate with each other now is the result of
research and developments in computer technology, microelectronics and space research n
the last 25 years. During that time, the transistor has replaced the radio valve and, in tum, the
mitegrated circutt or silicon chip replaced the transistor. As ‘chip’ manutacturing technology
has improved, more and more individual electronic components have been packed into the
same size of chip. The latest chips contan the equivalent of several rooms full of valve-based

equipment.

Advances in space research enable messages to be relayed round the world by satellite'.
The earth is now encircled by dozens of satellites that provide invaluable mformation-
gathering and communications services to weather forecasters, geologists, telephone
companies, television broadcasters and many others. Research and development mn laser
technology 1s continually producing new uses for lasers, especually in communications and

mformation storage.

According to Stemberg (1999: 180-1), scientists agree that we are in the midst of a new
stage m the development of communication: the information age, also called the computer
age. With the mtroduction of wideband-24/7 connectivity, there s no clear-cut distinction
anymore between the use of mass media and the individualistic forms of communication
charactenstic of the information age. A person could be word-processing while listening to
onlhne talk radio in the background, or even while watching online TV in the comer of the
cornpufer screen. Durmg the current presidential elections m the United States, mfluential
commentators are Blogging (web-logging political commentaries) m real time, on community
websites, deconstructing the speeches of the presidential candidates, Senator Kerry and
President Bush as the debate unfolds, thereby besting the commentators m the print media

and television networks. The information age s the mevitable outcome of the maturmg new

2 Refer to “Satellite” in Definition of Terms (Chapter 2).
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technologies of the new century. The significance of the information age 1s that it has created
virtual ‘mformation societies’. These societies depend on access to large amounts of
mnformation on a global scale that can be accessed at any time from anywhere and use in any

way that they see fit for their economic sutvival.

We can trace the beginnings of global wireless communication to the introduction of the
computer and satellite technology after the Second World War. Most of the satellites are today
used for broadcast services—that is, television and radio signals are sent up to the satellite and
are then relayed to different stations all over the world. Important news events happening in
one country can be broadeast around the world via satellite as they are happening and are seen

stmultaneously by millions of people in many countries.

While the invention of the prmting press made possible the shaning of large amounts of
mnformation on a massive scale, computer technology has made this process even more
efhcient. According to Steinberg (1999: 181), computers are basically machines capable of
processmg and storing mformation. Ongmally used in large organisations to perform
complicated mathematical calculattons and to aid administration, they are used today in
mndustry, medical rescarch, the military, and the exploration of outer space, to name buta few
examples. Computers are the basis of the Intemet, the worldwide network that carries
mformation and entertamment along what has become known as the Information Highway.
Fang (1997) remarks that while scientists are yet to find a satisfactory definition of the
Internet; it is not difficult to explain how 1t works. A person using a computer connected viaa
telephone to another computer anywhere in the world can send and receive large amounts of
information on almost any imagimnable topic along the Information Highway. Being connected
to the Internet allows one to tmd out, for mstance, the latest ericket score in a match being
played in Australia, what courses are offered at University of South Africa, stock exchange

prices m New York, or weather conditions m Pans.

W’riﬁng could justifiably be considered to be one of the most significant inventons of
humankind, because it formed the basis of knowledge creation, knowledge management and
the development of hu;nan culture and science. Second to the nvention of writing, arguably, 1s
the mvention of digital communications. It not only globalises writing but 1t also enables
humans to use nonverbal and verbal communication as part of the array of every-day forms of
communication. Digital communications seamnlessly fuses wnting, visual representation and

spoken communication. Today we therefore have multimodal virtual media that move

4



mformation across time and space. The difference is that mformation reaches unkmited
numbers of people over vast distances at speeds unimagmed before the rise of information
communication technology. Some mnovative forms of digital communication that enable e-

education and e-leaming are exammmed m the following paragraphs.

INNOVATIONS IN DIGITAL COMMUNICATION

The followmg innovations mn software and hardware have relevance to e-education.

The Multilingual Web
Mersham and Skinner (2001a: 189) states that the Intemet has rapidly expanded to cover
the globe, but the vast majonty of Intemet websites are m English. This 1s acceptable in
countnes where English 1s commonly used or widely understood. To address these needs, the
Web 1s becommng mncreasmgly multitngual. For example, there are more than one rmillion That
Internet users, 60 per cent of who are domestic. The remainder are Thai nationals living or

travelling abroad.

Where business 1s transacted trans-nationally, whether 1t 1s B2B (business to business) or
B2C (business to consumer), individual multilingual websites are needed. For example, 1t 1s
estimated that by 2004, 50 per cent of all on-line sales in the US will origmate outside the
country. For this reason, it’s vital that customers are offered the same services such as product
data sheets and technical FAQs" in their own languages. These services enable support costs

to be lowered and brand loyalty to be more fully developed.

Mersham and Skinner (2001a: 190) add that some companies already offer alternative
versions of their websites in different languages. For example Euronews, a free-to-air satellite
television channel currently available to Europe, North and South Amenca and Africa, has a
website'* that provides options for the user to access its news updates in Italtan, Spanish,
Portuguese, French and English. However, the cost of creating and hosting multiple language

sttes at present 1s beyond the reach of developing countries.

Nevertheless, globalisation software and services will soon become widely available. Global
site infrastructure will include a set of applications that can be customised for any user in any

country. So, for example, 2 user will choose a language m which he or she wishes to interact

13 Frequently Asked Questions
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from several hundred languages and dilects listed on the site. Successful trials, using the
written word, have been conducted between two participants, one speaking German and the
other French. The participants were able to engage in a conversation, although neither of them
understood the other lanpuage. Fach response was immediately translated into the language of
the respective user. Future developments include interactive voice recognition software that
will allow for a spoken nteraction that functions in the same way. A Japanese person, speaking

Japanese, will he heard by 2 Zulu-speaking petson in Zuly, and vice versa.

Interactive Television — A View of the Future

According to Mersham and Skinner (2001a: 193), television, as we know 1t, is the most
popular medium of mass communication used for entertanment and education. In recent
years there has been a move towards enhanced television — where the viewer of TV is much
more involved m the communication process. These advances are tuming TV into a new

exciting medium of the future.

This technological move sees the TV, Intemnet and PC converge into a new ‘interactive
TV’. One can use one’s TV instead of a PC for the Intermet and simple computing functions.
Many people would be more comfortable sitting in front of the TV screen than in front of
therr PC monitor. Advertisers like the i1dea because interactive, web-enabled telewvision allows

consumers to make a purchase instantly, without having to move out of their seat.

Interactive elements such as on-screen links, interactive panels and displays during TV
shows and TV commercials, as well as the expected full-screen access to the Internet, are soon
to grace our TV screen. We will soon see digital video recorder functions and digital video
discs (DVDs) replacing the familiar videotape and the videocassette recorder (VCR).

DStv (Digital Satellite Television) 1s Multichoice’s package of pay channels that subscribers
recetve via satellite. DStv offers 45 video channels, six data channels and 51 audio channels
{radio and music channels) on its satellite service. DStv reaches across Africa, with subscribers
exceeding 500 600. Apart from other mterests, Multichoice Africa has direct investments in or
franchises for television platforms m South Afnica, Botswana, Ghana, Kenya, Lesotho,
Malawi, Mauntius, Namibia, Nigena, Tanzania, Uganda, Zambia and Zimbabwe.

DStv first mtroduced its range of mteractive channels at the end of 1999. The new data or
mtormation chamels allow the viewer to find out the weather forecast, access finameial

mformation, do eectronic banking, play games on TV, access intellectual puzzles and teasers,
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get daily horoscopes, obtain ‘as it happens’ news, sports and business updates, and monitor'®
channels simnultaneously on the screen. Further interactive developments, such as allowing
viewers to select the camera-view at sporting events and pay-per-view on demand of any

programme, will characterise the future.

Music, Youth and the Digital Revolution
Mersham and Skinner (2001a: 194) state that empowered by Intemnet technology, music-

loving youth have for several years been obtamning and sharing their favourite recordings for
free.

Utilising digital formats like MP3 sound files and music-swapping Intemet sites, young
Net-savvy surfers have forced the recording mndustry to reassess the value of the media that
they have long relied on, such as CDs and for-sale music videos. Already more than 11 million
Americans have downloaded music free over the Intemet, with no regard for copynght. This
revolution could eveiitm]ly consign music CDs to history’s bargain basement bin, along with

vinyl alburns, cassettes and eight-track tapes.

Going to the Movies — On the Internet

It has been called ‘the ultimate horror mowie’ for Hollywood executives —millions of
people watching the latest movies for free. Following the impact of the Intemnet on the music
industry, it was not long before full-length movies could be sent over the Web. More than 5
000 films already issued on 2 DVD® can now be copied and sent on-line. And thanks to
advanced digital video recorders and a cadre of enthustasts, even current movies can be on the
Net within 48 hours of screening m the cmemas. Pirates copy first-run movies from
projectionists’ booths, using a digital video camera on a tripod and taking audio directly from
the projector. Mersham and Skinner (2001a: 197) state that these copies that are only a fraction
below DV quality, are then distnbuted over the Intemet.

Hollywood is now facing the same issues plaguing the music industry — and much sooner
than expected. Now that so many people have adopted digital downloading, the adoption
curve has become exponential. Movie mdustry executives are watching the case of the music
recording industry, which, as a consortium, i3 suing Internet companies that make software-

allowing users to swap digital music files.

5 Digital Video Disc



The Internet and Video

The ntegraton of wideo into websites 15 2 common practice, with live webcams
proliferating and wvideo—conferencng becoming a common corporate activity. New
developments n digital tools allow the broadcast, recording, editing and publishing of any on-
sereen video. While largely a tool for tramers, video allows mstructors to export existing

information rather than having to create learning content.

Employing a screen camcorder and video production tool, exact copies of on-screen
activity can be recorded and formatted mto the most common Internet video formats such as
AVI video files, Microsoft Windows Media Player files or Real Networks Real Player G2 files.

Alternatively, live output can be captured and sent over the Internet in real time.

Specific areas in a video screen area can be highlighted, in the form of graphic shapes and
images, through the use of ‘floating annotations’. Objects can be dragged, dropped and
reposttioned on the t.;;)mputer’s screen. For identification of source, each video can be digitally
‘watermarked’.

The Semantic Web
Most of the web's content today is designed for humans to read, not for computer
programs to manipulate meaningfully. Computers can describe web pages for layout and

routine processing but in general, computers have no reliable way to process the semantics

{meaning in language).

The semantic web s atmed at bong structure to the meaningful content of web pages,
creating an environment where software agents roaming from page to page can readily carry
out sophisticated tasks for users. It will be able to do all this without needing artificial

mntelligence.

According to Berners-Lee et al, (2002:37), the semantic web is not a separate web butan
extension of the current one, n which nformation is given well-defined meanmg, better
enabling computers and people to work in cooperation. The first steps in weaving the
semantic web into the structure of the existing web are already under way. In the near future,
these developments will usher in significant new functionahty, as machines become much

better able to process and interpret (understand) the data that they merely display at present.
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The essential property of the World Wide Web is its universality. The power of a hypertext
link 1s that “anything can link 1o amything.” Web technology, therefore, should not discriminate
between the scribbled draftand the polished performance, between commercial and academic
mnformation, or among cultures, languages, and media and so on. Information varies along
many axes. One of these 15 the difference between information produced primanly for human
consumption and that produced mamly for machmes. At one end of the scale we have

everythng from the five-second TV commercial to poetry. At the other end we have
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medum of documents for people rather than for data and information that can be processed

automatically. The semantic web atms to make up for this.

Like the Internet, the semantic web will be as decentralized as possible. Such web-like
systems generate a lot of excitement at every level, from major corporations to mndividual

users, and provide benefits that are hard or impossible to predict in advance.

The Power of the Semantic Web

For the semantic web to function well, computers should have access to structured
collections of information. Furthermore computers should have sets of mference rules that
they can use to conduct automated reasoning, The semantic web community has the task of

adding logic and the ability to make inferences to the web.

Two important technologies for developing the semantic web are already in place:
eXtensible Markup Language (XML) and the Resource Description Framework (RDF). XML
lets everyone create their own tags—hidden labels such as <zip code> or <alma mater> that
annotate Web pages or sections of text on a page. XML allows users to add arbitrary structure
to their documents but says nothing about what the structures mean. Meaning is expressed by
RDF, which encodes it.

The power of the semantic web will be appreciated when people create many programs
that collect Web content from diverse sources, process the information and exchange the
results with other programs. The effectiveness of such software agents will increase
exponentially, as more machine-readable Web content and automated services (including other
agents) become available. The semantic web promotes this synergy: even agents that were not
expressly designed to work together can transfer data among themselves when the data come

with semantics.



Properly designed, the semantic web can assist the evolution of human knowledge as a

whole.

A Revohtion in the Office

Mersham and Skinner, (2001a: 204), considers one of the problems with mobile office
products and non-mobile office products is the ability to facilitate communication between the
two products. For example, getting a notebook computer to ‘talk’ to a printer in the past
meant re-plugging cables and movng things around. Infrared architecture solved some of
these problems, but it was slow and devices that used it to communicate had to be virtually on

top of one another.

Bluetooth is a communication technology set to revolutionise the modern office.
Essentially Bluetooth is a wireless standard that lets virtually any device communicate with
other office machines. Unlike infrared, Bluetooth does not require line of sight to work.

Bluetooth is also tel; times faster than mfrared.

Bluetooth works by embedding tiny and mexpensive short-range trans-receivers into
mobile devices and office machinery such as printers and digital copiers. Once a new
Bluetooth device, like a cell phone, hand-held or mobile computer comes into range,

Bluetooth allows it to communicate with similarly equipped machinery.

Bluetooth connects devices such as cell phones, printers, cordless headsets, mobile PCs and
computer networks, and automates all communication protocols between them. If one writes
e-mail on one’s notebook personal computer (PC) while travelling on an aircraft, the message
will be sent automatically as soon as one lands and switches on one’s cell phone. Connection
cables in offices will be an item of history. Notebook personal computers will communicate
wirelessly with anything from the ponter and fax machine to the modem or mouse one

happens to be using.

Mersham and skinner (2001a: 205) state that all mformation between devices such as a
notebook and a desktop PC is automatically updated as soon as the units are within range of
one another. One could even transfer digital images from a digital camera via one’s cell phone
and the Intemet to a PC anywhere in the world without touching anything as antiquated as a

cable.

80



Bluetooth is in its infancy, but devices equipped with the new technology will increasingly

become the norm.

The Electronic Newsletter

Online newsletters are used to promote businesses, goods or services. One can either create
one’s own newsletter or advertise one’s businesses in a newsletter created by others. In most
cases electronic newsletters are used to inform customers penodically about new product
offenngs, sales, discounts and other promotions that are on offer. Most browsers support
hitml e-mail, whach 1s e-mail that can also display graphics and text in colour. This means that
e-mail can be used much like standard prant media, but often at a fractton of the cost of design

and delivery.

Electronic newsletters can also be used to generate revenue where they contain some form
of advertising, for products, whether offered by the same business or by other businesses. In
forging relationships with other on-line ventures, hnks with affitates can be nserted into the
newsletter. Thé insernion of codes keeps track of customers that have clicked through on the
inserted link and purchased something on-hne. In this way, referral commussions can be

eamed.

It is also possible to sell sponsorships of newsletters to companies that are interested in
their audiences. Conversely the sponsorship of newsletters from other companies is effective tf

 their target audiences correspond to that of the organisation.

From a marketing perspective, newsletters are an extremely cost-effective way of
advertising. Subscnber e-mail lists generally exhibut a lot of ‘chum’ (that 1s, people imually
subscribe and then unsubscnbe to a vanety of newsletrers) unless the newsletter provides
quality content that keeps audiences and customers coming back for more. For example,
although some visitors sign up and agree to recerve mailings along the way, they may be
interested only 1n registenng for a one-off competition and will unsubscnbe unless the content

continues to mnterest them.

DIGITAL CONVERGENCE
McLuhan (1975: 74-78) compared each new medium to a rear-view murror. McLuhan states
that 1t will contam all or parts of previous media, and somethung ‘new’. One can thmk of

digital coding communicadon as 4 “shopping trolley” incorporating all exssung media forms —
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text, speech, graphics, video, film and sounds. What 1s new 1s the increased possibihity of two-

way communication that digitsed media present.

The most distinctive feature of the unfolding digital present is a proliferation of new media
and new forms of communicative interaction. Media will continue to multiply. Everybody’s
daily hife will become a whole ecology of media; some of these will be volunranly chosen, and
others will be mescapable parts of life in public spaces and the workplace (Agee 1998: 69—
70).

Therefore, while on the one hand we see convergence as a narrowing to a singularity, what
we tend to see on the other hand, 15 an additve model of change leading to multiphcation of

applications, devices and the means to communicate, that which are linked ro each other.

Another dominant retated idea is that technological convergence forces other forms of
convergence. This is where convergence theory becomes the convergence movement: where
changes in servuices industnes, corporate structures and policy are explained as responses to

technologjcal convergence.

Mersham and Skinner (20012 221) add that the more thimgs converge the more they
produce knock-on effects, which cannot be predicted from the contemporary technological
horizon of understanding, For example, these include significant privacy copyright and
secunty issues, control 1ssues and breakdowns in systems integnty in the drive to greater
personalisanon or custormsation. We are all familiar with the problem of the number of
passwords and ‘pins’ we have to carry around in our heads — if we are smart — or in our

bags and wallets — tf we are not.

The Wodd Wide Web represents the first truly converged medium. There will be further
major developments of convergence through the availability yet unimagined bandwidth and
speed of transmmussion, and the fact thar the digital chip will soon form part of every appliance,
machine and technology we encounter. Already a large percentage of digital chips are going

nto appliances and machines other than desktop compurers.

A most important form of convergence has taken place between corporate/commercial

interests and the Intemet. A reliable example of digital convergence ac corporate level 1s the



work done at Hirt and Carter’®. This organisation does, among others, creative advertising at
an international level. Although their staff are situated m a brck and morar bulding most of
their work is done online. They source work from countnes across the globe and also work in
conjunction with colleagues who are situated anywhere in the word. Most of their work s

done in a virrual environment.

Inttially the Intemet portrayed promises of romantic dreams of information shanng and
free access to mformaton with the view of connecting the wordd together. The term
‘globalisaton’ became the keynote of poliictans and policy makers. Mackinnon {2003:116)
mantains that the Intemet has recently been subject to a third wave of hackers that looks to
the Intemet simply as a means of ncreasing profit. The spectacular collapse of the so-called
Dot Coms'” in 2000 restored a bit of the odginal ethos that charactedised the fledgling

Internet.

Whether this ongmnal spint of freely shanng mformation ulamately manages to prevail
agamst future” attempts to co-modify information or not, the emerging new digtal

communication that drves the Intemet is based on four important ideas, namely:

o Digtal encoding

o Nawganon and redpient control
o Caonvergence

o Interactimty

The fhrst 1s that information and communication can be digitally encoded, whether text,
voice, pictures, sound or video. This digital formatted mformation can then be easily accessed
by a varety of digital devices, not just computers. Thus is because the digital chip can now be
placed in any appliance or object, turning it nto a communicating device. Everything becomes

a communicating computer.

According to Negroponte (1995) the second tmportint idea that has revolutiorused
commumcations is the concept of hypermedm, which allows reapients much greater

navigational control in finding knowledge. This refers to the way in which web-based

16 Hirt & Carter is a company, which deals in all aspects of digital commerdal communication They have
branches in Durban, Cape Town and Gauteng, They welcome educational tours to their offices.

17 Basically Internet-based business ventures without an own capital base, with vague business plans that were run
on public investments untd the bubble burst



mformation is structured. In the digitally converged world, the depth/breadth problem
disappears and we can move freely between generalities and specifics through what 1s called

‘hyper linking’.

Hyper hnking 1s consistent throughout all web-based media. Basically it allows one to look
more deeply at a particular finer pomnt and to move effortlessly back to the main body of work.
Hyper linking 1s a term describing the interconnection of different parts of informadon with
each other. In a panted book, sentences, paragraphs, pages and chapters follow one another in
an order determined not only by the author but also by the physical and sequengal
construction of the book itself. Although a book may be randomiy accessible and our eyes
may browse quite haphazardly it is nonetheless fixed by the confines of its physical
dimensions.

The third idea concems the dissolving of traditional media boundarnies, or convergence.
The medium is not the message in a digital world. It is an embodiment of it. A message mught
have several emmbodiments automancally denvable from the same digital dara In the future,
the broadcaster will send out one stream of bits, such as the weather, for example, which the
recetver can convert in many different ways. The viewer can look at the same data from many

perspectives.

Mersham and Skinner (20014 223) state that all of these different media representanons are
encoded in a common digital form, even though they are separarely crafted in the multimedia
expenence. Digital convergence allows the flud movement from one medium to the next,
saying the same thing in different ways, and calling upon one human sense or another. If one
did not understand sormnething when one reads it the first tme, one can see it as a cartoon or 3-
D diagram. This kind of media movement can include anything from videos or movies. The
common digital form, in paralle]l with developments in voice recogmtion, means that we will

increasingly talk to devices, rather than input instructions through some form of keypad.

COMMUNICATION NETWORKS

Graham (1988: 14 states that communication networks now use digital electronic
technologies. Signals no longer rravel as varying waves of electrical current, but as discrete
pulses. This has resulted in new communications opportunities. Telephones can now be
programmed like compurers to remember numbers and re-dial engaged numbers. Several

callers can talk to each other in a teleconference, or see each other in 2 videoconference. The
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copper cables that used to carry telephone calls are being replaced with optical fibres. These
are more reliable, they can carry more informaton down 2 thinner cable, /and they ate made
trom cheaper matenals. Optical Character Recogmtion (OCR) machines read typed addresses

on envelopes and code mail for electronic sorting machines.

Electronic communication presents challenges and opportunities for the ways humans do
business and mteract with members and other orgamzarions, and how they participate 1n the
current reshaping of work, institutonal responsibilities, higher education and the social
contexts of generating and distibuting knowledge. Meetings, publications, member services
and public awareness are all affected by electronic communication. Technology changes how

we work and the possibilities of work

INFORMATION EQUITY

Newspapers, radio, and television were for many years the major sources of dav-to-day
mformation, and they were very inexpensive for the audience. Broadcast signals could be
received free of charge, and daily newspapers supported themselves mainly with advertising so

that per-copy prce stayed low.

The media today, however, are charging more than ever for their products and services.
More households pay for television than settle for over-the-air, or free, television. local
telephone rates have gone up. Newspaper, magazine subscoptions and book prces have
increased sharply. On-line services (Intemet service providers) charge customers by the hour
to connect to their networks. Communicaton equipment s more sophisticated, and costs
more, than in the past; even the pnces of computers, which have become vastly more
powerful in the past few years, have stayed about level. In short, people who can afford more

and better services may become more mformed than people who cannor afford them.

TRANSFORMED COMMUNICATION

Since the McLuhan era, commumnication has expenenced the following posttive changes:
o Increased speed in informanon delivery and

o High-speed interaction and feedback of voice, text and graphics

These factors changed the manner in which people work and communication. Earlier on 1t
is argued that communication s a survival strategy. Tradittonal offices operated in dosed bnck

and mortar buildings to facilirate wnmediare communicaton between members of an
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organisation. These types of work settings, in certain instances, may be dissolved in the

presence of mobile communication technology.

COMMUNICATION IN E-EDUCATION

A MOVE FROM DIRECT COMMUNICATION T0O ONLINE EDUCATION

Conventional education has been offered in a classrcom situattion where the teacher and
learner interact with each using face-to-face communication. This form of communication 1s
group-based, and technology acts as a supplement to the teacher. For the leamers this means
that their physical presence and participarion in group discussions, forms an integral part of
the teaching and leaming. The teacher has the challenge of meeting dassroom schedules as
well as the preparation and assessment of teaching matenals. Despite these challenges, the
tradiional classroom offers a2 unique opportunity for teachers and learners alike, to interact
with their peers. However, thete is a problem that not everyone has the opportunity to get to
school. For instance, they may be living too far away, may be physically handicapped and the
like. These imitations called for other forms of education thar had the capability of reaching

out to 2 larger audience.

According to Neville (2004 145-158), m Yz ferms’, tradivonal traming, s regarded as a
ﬁﬁining environment which encourages passive learning, does not develop problem-solving
skills and ignores the individual needs of the learners, therefore it ignores the requirements of
tts end users. Tradional tratung has always mcurred coticism; it 1s felt that despite huge
advances in technology, the training room will always remain the same, that 1s, dysfunctional.
It could be argued that advances in technology, such 2s mulimedia and wirtual stmulanons,
have left the traditional classroom trailing behind with leamners expecting more and more. The
mtensity of competition in the business market with advances in technology, and a strong shuft
towards a knowledge-based economy have each contrbuted to the demand for wirtual

(electronic) learmng environments.

Distance leaming, electronuc learning and mobde learming {mleaming) offer solutions thar
address the shortcomings of the tradinonal classroom. Leaming /training environments can
help create and maintain skills and therefore the corporate knowledge base. They both

alleviate the strain on corporate resources and faalirate leamers changing traming needs.
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A Web-based classroom includes resources such as discussion forums to support collaboration
between leamers and ultirnately it should also support the needs of both the novice and
advanced leamer. A training environment ts composed of a number of components that are

integral to the effective operation of the environment and implementation

The advent of communications and transport technologres dunng the mdustnal revolution
i the late nineteenth and early twentieth centuries, paved the way for offering tutortal services
at a distance. According to Dye (2004 eosrnal) distance education is education where teacher
and pupils/leamers are separated by space and/or time. Technical media are used to impart
knowledge and to make possible real to-way- communication, in support of the process of

reaching.

Prior to the advent of Intemet in South Africa, University of South Africa was the largest
distance educaton Universities in the country. Leamers were offered the opportumity to work
or stay at home and study course materials when they find it convenient. Course matenals
took the forni of prnted matenal sent by post. This called for improved road and rail
transport especially to margnal areas. Advancements in information technology in the 80s,
lead to the mtroduction of audio-visual mds, cable and satellite that further enhanced the
leaming expenence. Through the application of these new technologes, it then also meant
that it would be possible to Link several geographically dispersed locations simultaneously, and
thus extended the distance expenence from one that was solely individual to one offenng

group-based, face-to-face teaching at a distance.

The electromics revolution in the 1980s also marked the era of personal compuring, Since
then, we have witnessed technological advances in processor speed, and significant drops in
the price of personal computers. Thus facilitated the process of online leaming or electronic
learming (e-Learning). Bates (2004 213-233) prowides the following defininon of onhne

education:

“Online educaton 1s charactenzed by
o The separaion of teachers and leamers, which disanguishes 1t from face-to-face

educaton.

o The influence of an educanonal organization, which distinguishes it from self-study

and povate tutonng.

o The use of a computer network to present or distabure some educanonal content.
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o The provision of two-way communication via a computer network so that leamers
may benefit from communication with each other, teachers, and staff”.

Figure 9 provides a sumnmary of differences between traditional learning and e-learning. A
striking advantage of e-leaming is that it places the leamer at the centre of the leaming
process, giving him/her control over both content and process. Further, the advantage of the
Word Wide Web is that it is not dependent on any particular operating systermn and supports
several media types. It 1s also avalable globally. From an educational perspecave, 1t meant that
teachung could now take place both synchronously and asynchronously (Keegan 2002: onine
book™™).

TRADITIONAL LEARNING E-LEARNING g
. Teacher determines when the The learner s in control of the
Delivery } :
learmer vall lTeam. learming process.
. Presumes to know what the learner | Lets the learner sec the agenda and
Responsiveness - . i
oughr o learn. solve his own learning problems. a
A Moves sequentially, like studying Allows the learner to set the order |
ccess s : ;
- from a text or scopt. and agenda. ;
Remains phystcally and mentally Helps make learning part of the J
Symmetry separated from the work work or task. !
expenence. !
Modali Requires a clearly defined Takes place whenever, however, in |
¥ | beginning, middle and end. just the right amounts. 5
Authori Places content responsibility on the | Allows the learners and educators
¥ educator or administrator. determine collaboratively.
Conveys httle, if any, sense of Intensely targets the indrvidual
Personalizatien | relationship between the learner learner.
and the material
Remains fixed in ime and space Places the learner at the centre of the |
Adaptability | untl the training stops and new learmung process, grving him control
matenals replace the old over both content and process.

Darwin - Newsletter.
2004:http:/ /wwnw. darwinmag. com/read /090101 /relearn sidebar 2.hemi
Figure 9: Comparison of Traditional learning and e-learning

The impact on leamers is thar they may study course content from therr compurer screens,
and thus are not dependent on bemng physically present at school. Time and place are no
longer restrictions as the learning expenence can be tapped anywhere one has a computer and
access to the Intemet. The teacher’s role is made more flexible in that they can now tutor from
the confines of their offices or homes. Leamer-teacher / leamer-leamer interaction in

el.eaming i1s mediared through the use of e-mail, discussion forums and chat rooms
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DISTANCE EDUCATION AND MOBILE EDUCATION

According to Fagerberg et al (2002: ejournal®) leaming is an activity or process and shown
as a change in a person’s perceptions, atgtudes or cognitive or physical skills. The term, e-
learning, seems to be used to convince users that some supematural things happen to ones
brain when one places oneself in front of a computer screen. This miracle 1s very unlikely to

happen, as leaming in the real word is mainly hard work.

According to Dichantz (2001: ejourmal) electronic leaming is the collection of teaching and
information packages in educavon, which is avalable at any time and any place and 1s
delivered to leamers electronically. They contamn umts of information, self-testing batteries and
tests, which allow a quick self-evaluation for quick placement. Electronic leaming offers lower
level learning goals. Higher order goals like understanding, reasoning and (moral) judgmg are
more difficult to achieve. They require an mndividualised interactive discourse and can hardly
be planned. Even though we do not totally agree with Dichantz that higher level learning goals

cannot be planned, we agree that such goals are much more difficult to plan.

Learners are probably more and more mobile, and they use mobile rechnology. In
connection with the term mobile learning has lately emerged to be associared with the use of
mobile technology 1 education. However, according to Sanola et al (2001:1), it 15 used more
in commerdal purposes rather than as an educational concept. Saniola er al (2001:1) argue
whether the term is a commercial trick to market technology and educational services orifiris

an emerging concept that educationalists should take seriously.

1t should be noted that, although mobile leaming 1s 2 new concept, serving mobile leamers
1s not 2 new wdea. Distance educaton has a history of more than 150 years, where msntutions
have offered high quality educagon to learners free of time and place. Thus means, that if we
are willing to accept the concept mobile leaming, distance-teaching mstitutions have provided
mobile learning since its invennon. Gaddén (1973) in Fagerberg et al (2002: 104) offer the
example of the history of Hermods: once one of the world’s largest correspondence
instirutions. He says that the onginal idea that resulted in establishing the mstitution in 1898
came when Hermods as a local lanpuage teacher in Malmd started to support one of s

learners who moved to another city.

? e-Jounals can be accessed by keving the relevant authors or ttles in the google search engne
www.google.com.
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Thus, distance education institutions have provided mobile leaming for many years. In fact,
the correspondence courses of the first generation of distance education could be studied at
any fune anywhere. The introduction of the desktop computer (and other leaming
technologpes), which required the leamer to study at a certan place, often also at a certan tine,
reduced flexibility of distance leamning. It is the inrroduction of mebile electronic equipment
and communications technologies, which reintroduces mobility to the distance learner (and
teacher). Kjell Askeland (2000) in Fagerberg et al (2002: 142), goes even further, and pomts to
the fact that, if we disregard the need for an institution to plan and conduct teaching, mobile
learning started when the printng technique was invented, and learners could learn without

coming to schools and universines.

Others define mobile learning closely to distance education. According to Fagerberg et al
(2002: 150), mobile learning is the ability to receive learming anytime, anywhere and on any
device. Harris (2001) in Fagerberg et al, (2002: 162), combines technology and the flexibiliry
concept of distance education in his definition: Mobile leaming occurs at the point at which
mobile compud;lg and electronic learning intersect to produce an anytime, anywhere learming

experience.

MOBILE LEARNING {MLEARNING)

According, to Donna (2001 20} mobile leaming should prove to be a usetul rool for
blended training that employs face-to-face and remote methods. mleaming can include
anything from job aids and courseware downloaded on one’s personal digital assistant to Net-

based, mstructor-faclitated training wia laptop. The keyword 1s wireless leaming,

According to Dye (2004 ejournall mLeiming ts leaming thar can take place anytime,
anywhere with the help of a mobile computer device. The device should be capable of
presenting learning content and providing wireless two-way communication between
teacher(s) and learner(s). Generally, an educational orgamsation adminsstrates both the course

content and the commurHcation Services.

" Donna concludes that wireless Intemet is a must for mLeaming to take off. To cater for
huge chunks of data that is common in most educational websites, there 1s a need for high-
speed wireless data transfer. However, this should be at affordable costs to the general public.
The biggest tmpact ml.eaming will have on both leamers and teachers are increased Hexbiliry.

As 2 result, a learner will be able to access educatonal resources from a vanew of locanons,
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like for instance a classroom, a media centre, from home, ot even from a network-empowered
restaurant. Increased flexibility will place some demands on both teacher and learner. It will
require of the learmer to have a high level of self-discipline and self-motivation in order

achieve his or her academic goals.

According to Donna (2001: 20) the vision of mékarning 15 the intersection of mobile
computing and e-karming that includes anytime, anywhere resources; strong search capabilities;

nch interaction; powerful support for effective Zarming, and performance based assessment.

Donna explams that we will realize that leaming should move from an organizational
function to an individual necessity. Eventually, learners will not know or care where the
1eafner model 15 kept, where the content resides, nor how the communicarion is handled. This
will happen as cost drops, product power improves, and design takes into account a wider

range of learing styles and hiestyle needs. Thar will be true mobile karming

The use of informanon communication technology ICT) i educarton can prowide
effortless ways of communicating among peers as well as between leamers and teachers. The
possibility of instant help from a peer or tutor creates an ideal environment for collaborative

learing,

E-EDUCATION (ELECTRONIC EDUCATION)

E-Education 1n schools is about effectively mregranng new Communication Information
Technologies (ICT5) in the entire education process. It should be an integral part of the
didactic toangle as well as a wital component of the management structure of a school or the
entire school distnct. If e-education 15 properly set up 1n the school envitonment then the

following ideas should be addressed:

o ASSESSMENT: A hybnd system of traditional and electronic forms of assessment
has to be set in place. Educational specialists should set electronic online testing so
that testing can be standardized to meet global standards. The idea 1s to ensure that
rural or previously disadvantaged public schools are not lefr isolated and that
leamers are parr of the global willage. The current System of Controlled Term
Assessments (CTAs) used in KZN is mefficient because hard coptes of testing or

mstructions never reach all schools ameously and this nor only creares chaos in
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rural and urban schools but also marginalizes many learners. A data bank of

questions should be available to educators 1o streambine mdivmidual testing

o SYLLABUS: A standardized core syllabus should be extracted from the curriculum
by a team of educationstst from various districts in a region to ensure thar learners
are exposed to a mixture of global and local cultural content. This can be presenred

onhne or on compact discs (CDs).

o LESSON PLANS: Especially in KZN, where there 1s a shortage of qualified
educators, there has to be a bluepnnt lesson plan for specific lessons. This can act
as a guide when new educators are brought into a system and there s a lack of
suitable guidance for these educators in the area. Genenc electronic lesson plans
should allow the educator to indicate the number of perods allocared for each
sectton that 1s being taught and to compare this aganst suggested norms. Purther,
the educator should be provided with a suggested framework for the followmg so

that he / she can customise requirements according a school’s individual needs:
v Form of assessment
v Notonal tme
¥ Method of teaching
v' Types of responses

o NOTICEBOARD: A system of allowing inforrmanon to educators, leamers,
parents and other role players in education should be set in place. Among other
items this should include core curmculum, tmetables, testng process, course

weightings and reference material.

SOULE’Ss RESEARCH

Soule (2003: 1) conducted research with short-term voluateers to assess the importance of
ICT integration. She states that teachers do not need to learn abour technology; they need to
learn how to use technology to enhance their leamers’ understanding and concal thinking
skiﬂs. Enhancing basic information and communication skills, hke reading, wnnng, and
speaking should be the focus of using Informarion Comrmunicaton Technologies (1CTs) n

education, not simply ICT breracy



RESEARCH SKILLS

Soule (2003:6) argues that there 1s a need for leamers to develop basic research skills.
Leamers need guidance in developing their questions, in finding, selecting, and evaluanng

information, as well as understanding the meaning of plagiansm and how to ate references.

LEARNER MOTIVATION

Many leamers think computers are fun and exciing. As such, ICTs can potennally provide
a forum for cultivating research skills and intellectual cunosity. Soule (2003:6) states that this
finding is similar to thar of Robert Hawkins who manages the ICTs and Education Program at
the World Bank Insutute. Hawkins extracts ten lessons that policymakers, business and
community leaders could bear in mind as they attempt to incorporate the Internet into the

educatonal process.

Leaming involves more than just motvaton. Once the leamers” attention 1s fixed, it does
not mean they will learn better because they are using technology. It is important to use learer
motivation as an opportunity to design learning expenences that require leamers to use

technology as a tool to help them butld and demonstrare understanding,

USING TECHNOLOGY IN EDUCATIONALLY MEANINGFUL WAYS

Soule and her volunteers observed that learners tend to explore their interests n pop
cultuce and play games when they are given time and access to computers without guidance.
While this enables leamers to cultivate their interests and 1o develop their computer skills, 1 1s
questtonable if these purswits provide learners with access to any academically relevant
mnformaton. When coupled with school work and leamer-centred direction, nme and access
to ICTs can enhance learmning because learners can practice researching, and specifically have

the opportunity to explore acadernically relevant informanon not available in school libranes.

ICTs AND CO-CURRICULAR EDUCATION

Co-curnicular activities are not given the same amount of tme and prionty as core
curnculum subjects. Information Communicadon Technologies can add to the learners’ and
teachers’ moavagon to work on these important themes by prowiding access t resources
which are not readily avalable i print m most schools. This was the case at KW von Marees

Primary School™ whese teachers used ICTs to enhance entrepreneunal educarion, and ar

X WEBSITE:

ree: Schoolnet na, Jume 04
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Tamariskia® Primary School where educarors used computers as tools to enhance
understanding of cvic education, and at Oshakat Senior Secondary Schoof”, where
volunteers addressed reproductive health education by having leamers research HIV/AIDS

on the Internet.

UsING COMPACT DIsCs (CDs) IN E-LEARNING

Compact discs can be used as tools for accessing mformation in core subject areas. In
addition, compact discs simulates the web experience, and by using them, leamers can develop
relevant web navigaton skills. SchoolNet Namibia”, put the Development Education
Program’s website on the intemal server so all SchoolNer schools in Namibia as well as
Teachers” Resource Centres could access the Development Education Program marenals
without being on-ine. Microsoft donated the full version of Encarta encycopaedia to
Floration™ Primary School. The school’s improvised print library could not compare to the
wealth of information avaitable from these compact discs. Compact discs offer cost eftecnve
solutions to e-education in the absence of the Intemet. They can hold vast amounts of
mformation without requiring large storage space. These discs are relatively cheap and in most

cases acquired free for educational purposes.

THE COMPUTER SCIENCE CURRICULUM

Some principals and teachers assume that the best way to use computers at their schools 1s
through teaching courses based on the computer science curriculum. While this may help a
select group of leamers prepare for a career m compurer science, this approach to compurter
training for the average leamer 15 similar 1o teaching leamers every part of a pencil before
allowing them to draw. The problem 1s dhar, it brngs the leamers to view computers as
exceedingly complex preces of electromics without giving them any partcular idea of how to
effectively use them toward any vatuable end in the real wodd. Much of the computer science
curriculum 15 “ourdated” because it requires learners to master such skills as using dos
commands that they say the average computer user has not needed since the ntroduction of

Microsoft windows 98.

1 WEBSITE: http:/ /www.schoalnet na/logs/ viewschool phpHogin=tamanskc Schoolnetna, June 04
2 WEBSITE: http.//www graduates com/ss asprid=276308, SchoolNet, June 04

4 Aquadene, Richards Bay
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UsE OF ICTs As EDUCATIONAL TOOLS

Pressure to prepare leamers for exams discourages teachers from using class ume for
learner-centred activiges. Some prinapals and teachers view the computers as a distraction.
Frequently, the only ume left for ICTs is after school when most learners and reachers often
have commitments outside of school. There 1s no policy for public schools in KwaZulu-Naral
that directs integration of ICT teaching to the entire curnculum. While it is positive thar a few
learners are using computers to enhance thetr extra-curncular inrerests, many learners remain
ignorant about how computers can assist them with enhancing their leaming and developing
relevant and meaningful life skills through their academic studies. It is interesting that Cuban

(2004 http:/ /sustamability tercedu/ index.cfm/page/4066), a professor of educanon at

Stanford University in the Umted States, reports that the most common use of technology in
schools 1s word processing and Internet searching. He drew these conclusions based on
research he conducted m the Silicon Valley, area in northem California. Specifically, he says
that teachers are using technology mainly for administrative tasks such as communicating with
parents, prepanng syllabi, or recording grades. In cases where teachers report thar they use
technology, it is usually to mamtan existing practice and not to teach in a new way. This
suggests that teachers are not afraid to use technology. Teachers are using technology for

many tasks, but it 1s questionable if technology is being used to enhance teaching and learning,

CURRENT INITIATIVES TO STIMULATE E-LEARNING
The revised history syllabus relating to post apartheid era conception of history in South
Afnca will now be available on the Intemet. Omar Badsha, the imtiator of History Online 1n

South Africa, has made this possible™. All schools and pupils, including those who live m the

most remote parts of South Afrca, can log on to www .salustorvonline.orgza and download

the new syllabus and textbooks with current updares.

On 6 June 2004, Sunday Times published an amicle “Education At The Click Of A Button”
by Glendenhuys. It explained how virrual schooling allowed children like 16-vear-old model
and dancer Nastassja van Loggerenberg to pursue a career in show busmess while geting her
education at home. She is among 5000 pupis being taught by Brainline School on Computer,

which is a South African Initiative thar offers schooling via the Intemet.

# E-News, 20H00, 16 July 2003,



The wirtual school is part of an independent sector, which has trpled in size since 1990. It
offers the entire South curnculum, from Grade 1 to 12 on a single CD. Its biggest growth
occurred after 1997 when home-based schoolng was legalized. Both Independent schooling
and home education have grown for parents wantng something different for their children to

what the standard system provides.

The Ozxford dictonary defines school as an organizaton for educatng or giving

instruction. One prospect is thar the Internet™ becomes such a school.

On Thursday 10 Apnl 2003, SADTU- Gauteng, SchoolNet SA, the University of Jyvaskyla
and Immentt Lid presented the e-Joumal (www.ejoumal. schoolnet.org.za) as one mechanism
to take leaming to the leamer, using the World Wide Web? as the classroom. As part of the
Global Action Week, the e-Jourmnal was presented at a workshop as one platform to facilitate
education for all. (News from SACE’S: Professional Development, A Monthly Update. May
2002. Editor Rodwyn Grewan -Cheef Executive Officer, SchoolNet)

The e-Journal® provides an individually populated, interactive, multimedia platform for the
dissernmnation, sharing, collaboraton and dialogue of any subject of interest. By using the

WWAY to host the e-Journal information is taken on to a digital platform.

IMPLEMENTING E-LEARNING IN KWAZULU-NATAL

| Valuable iﬁformation is freely available online. According to University of South Afnica,
2002, one of the enticisms of curaculum 2005 1s that schools lack the necessary matenal and
human resources. This is the very area that the WWW can be an excellent tool and once the

structure 1s put in place, could have a favourable effect on the educational budget.

With increased access to technology in schools and classrooms and with public support for
its use, we can now look ro a future where the Intemet and other emerging information
technologies have the potential to foster even more dramatic improvements in education. We

have the potential to create an educational system enhanced by technology that could be beter

2-The Internet is the knking of computers and stmilar communication devices via telephone lines and sirmelar
comrnunication channels so that a network of computers (or simmlar devices) are linked to each other. An
auxiliary network link 1s provided to an outside establishment, which i1s generally refemred to as an Intemet
service provider, which subsequently links this network to other networks.

¥ Henceforth referred to as WWW. Computers on the Internet that store inforrmation which can be accessed by
other computers are considered to be part of the World Wide Web. Information can be stored in many wavs.
One of these is through Web Page. If an Intemet computer has a Web Page it may be part of the WRW.

% eJourmals are also used as references m this study.
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suited to the needs of educators, leamers and their families. Visionary school leaders foresee
advances in our understanding of what leaming really is, how diversified it 1s, and which

methods are flexible enough to meet the learmng needs of all learners.

DIGITAL CONTENT

Hendricks and Bryant (2000:5) state that digital content 1s the multimedia matertal thar calls
upon leamers to seek and mampulate information in the collaborative, creative, and engaging
ways that make digital learning possible. It indludes nideo on demand, CD-ROMs, Web sites,
e-mail, on-line leaming management systems, computer sinulations, streamed discussions,

data files, databases, and audio. Digital content is critical to digital learning because i 1s:

o Randomly accessed *;

o Relevant, up to date, and authentic;
o Explored on many levels;

o Easily manipulated;

o Instantaneous;

o Creatve.

The National Academy of Science (2004: onine book™) produced a report on How Pegple
Learn. They found that new and emerging technologies have the potental to enhance learning
and the development of new knowledge in many exating ways. For mstance, technologies can
help leamers visualize difficult-to-understand concepts, such as differentiating heat from
temperature. ‘There are also visualization and modelling software, (similar to the tools used in
the workplace) which mcrease leamers’ conceptual understanding, Since new technologies are
mnteractive, i is nOw edsier to create environments in which leamers can engage in leaming,
receive feedback, and continually refine their understanding. In addition, new rechnologes
prowide access to a vast array of mformanon, including digital libraries, real-world data for
analysis, and connections to other people who provide information, feedback and mnspiranon.

Finally, new and emerging technologies also offer opportunites to individualize mstruction

% According Freigenbaum (2003:79), video on demand will ultmately supplement live transrussion by the use of
_ wideband techoology. Electronic delivery of entertaimrent will be enhanced so that it will be avalable whenever

the viewer wants it. This will also becorne part of the e-education scenario.
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and assessment m promising ways for all leamers, including especially those learners ar the

greatest nsk for school failure.

HELPING LEARNERS TO COMPREHEND DIFFICULT 'TO UNDERSTAND CONCEPTS

For many leamers, the lack of visual representation of many higher-order concepts makes
leaming them difficult. In this regard, teachers have been limited in whar they can teach by the
tools to which they have access. New technologees allow teachers to teach complex ideas and
address intellectual challenges more easily. In the near future, learners who have difficulties
understanding text will be able to access multimedia resources in real-time through the
Intemnet or standalone software, allowing them to beiter understand the relevant underlying

ponciples.

According to Angelo (1999: http:/ /www.intac.com/~aboutemp /Graphics99-2 hrml) many

learners find difficulty in mzking connections between mathemancal expressions and 1ts

related context. Computers, which can draw graphs and other mathemancal objects, allow
learners to “plaj?’ with them and help leamers relate mathematical expresstons to images in the

“real” world.

Exploratory data analysts software (and other visualization techniques) allows leamers to
see patterns in dara they would never glimpse if they had to do the calculations or even draw
the graphs themselves, thus emphastzing the meaning of mathematical objects and the beauty

of the patterns they extubit.

According to Frankfurt (1996 hup://www.particles.de/paradocs/ _bbb/laban/wwaw/
gnesbec /choreoehtml) technology can be used in dance to document and analvse the
dynamics of movement. For example, computer-aided choreography gives dance educarors
the ability to work out ideas of space and movement on screen without bringing the dancers
together. Computer software created for movement notation allows teachers and leamers to

create and edir dance notation scores very quickly.

HELPING LEARNERS TO ENGAGE IN LEARNING

One of the most promising uses of technology in education involves teachers helping
leamers actively engage in learning, Technologies such as CD-ROMs and roboncs provide
mncredible resources for teachers. The increasing power and versality of computers creare

teaching and leaming possibilies dramatcally different from those that were previously
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available, providing teachers with the opportunity to ennch their instruction and learners with
the opportunity to contnbute useful resources to others. Technology resources and tools allow
learniers to explore their areas of mnerest and to invesngate topics that have been mere words

in 2 textbook.

EDUCATION FOR A SUSTAINABLE FUTURE

Through the Intemet, leamers also have a chance to work interactively in the “real” world.
Many links have been established between practicing professionals and schools where leamers
actually assist 1n solving problems that professionals in the freld are currently working on. In
such situations, learners are able to work on and  develop problem-solving skills in realisnc

workplace situations.

One of the most powerful opportunities afforded to education by technology is the
opportunity to improve leamers’ mdividual leaming needs. In additton to creating more
engaging content, current new technology allows better and more accurate assessments of
what leamers know; where they are having difficultes, and how their teachers could best

convey the knowledge and skills leamers need.

Access to real-time tutoring increases when opportunities are made avalable via the
Intemet. ICT's work in a direction that meets learners” individual needs. All leamers benefit,
mncluding leamers with disabilides and leamers constdered at-nisk of school failure. ICTs
display a promise of making a difference for gifted and walented children, allowing them o
learn at their own pace and explore subjects in greater depth. Every child has special needs and
every child deserves ndividualized instruction. Effective use of ICTs shows grear potential to

be able to aid teachers meet challenges of all leamers.

VIRTUAL LABORATORIES

According to Huang (2004: 734), because of the explosive growth in our scenufic
understanding, today’s leamers are required to leam and maintain a rapidly expanding
knowledge base. Leamers are also expected to understand and follow the crossover of
information between different disciplines. As a result, they often have to understand the
fundamentals of several disaiplines, and be able o integrare thar knowledge. Leamners of every
discpline are facing these new challenges, and it 1s clear that today’s leamers are markedly

different from those of the past Influenced by a lifeime surrounded by media, computers,
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and the Internet, they bring with them different expectations. Educators need to meet these

expectations in order to motivate leamers to move forward,

It is not just the leamer population that is daving change. The National Institutes of
Health, which sponsors many biological and medical advances in the United States, has a new
initiative called “Digital Biology: The Emerging Paradigm,” whose goal is to merge biomedical
computation with biology and medicine over the next ten years. One way to facihitate this
movement is to use Information Communication Technology (ICT) as a reaching tool, so that

learners, in turn, leam how to use ICT most effectively.

ICT presents educators and teachers with a unique opportunity to dewise innovative
methods of teaching. Leamers today are more lkely than ever to use new tools and
technologies to advance their understanding of the sciences. Currently, this usage s mamly
limited to searching the Web for information. However, computers and the Web can be used
for much more. With computers, one can create learmming scenanos hke virtual pauent
simulations, and with the Web, these learning resources can be disseminated to the global
community. Educators need to hamess the power of these enabling technologes, which
learners have already adopted, to create new and more powerful methods of teaching thae will

better prepare the learners for the next phase of their lives.

The Virtual Laboratory matenal 1s currently hosted on a password-protected site and is

freely available to interested parties for educational use.

The Virtual Laboratory nor only uses pictures, but also animations and interactive
simulations. Learners are able to visualize and interact with dynamic processes in scence.
Virtual Labs also stnves to make learning science fun. The more engaged the user is, the more
likely the learning experience is to be posiuve. For example, after leamung about how the
kidney hiters blood and controls water levels, leamers apply their new knowledge by playing a
stmulation game. The goal of the game is to maintain water balance in order to survive on a
deserted 1sland, which helps to reinforce conceptual understanding and o ensure that learners

understand how those concepts fit together.

TECHNOLOGICAL BACKGROUND OF MLEARNING
According to Bates (2004: 176) pohitics 1s a cenrral 1ssue, which can mfluence the extent to
which broadband mobile technologies will be avalable to the general public. Polincal agenda

nfluences the cost of wireless technologies since politcians influence legal policies thar
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regulate the operation of telecormmunication comparues. The cost of buying a mobile device
suitable for mlLeaming and the prce of the mobile courses will also mnfluence the spread of
mleaming

Intermet Connectivity
Web pages presented on the Internet are not static and text based. The Intemet 1s dynamic
and mteractive, offenng the possibiity to mclude mulimedia and advanced scnpung

capabilities. These enhancements increase leaming posstbilities via the Intemnet.

Global System for Mobile Communications (GSM)

The most widely used modus operandi for mobile communication 1s currendy GSM.
Mobile phones can be used for calls, Intemet access and mobile telephony services, however,
the slow dara transfer rates offered by GSM (9.6 Kbps) does not warrant #ts use for

mLearning,

Short Messaging System (SMS)

The ability to send limted amounts of text from one mobile phone to another is called
Short Messaging System (SMS). With respect to mLeaming, it can be used to convey small
amounts of important information. The disadvantage of using SMS 1s thar it can be distracting,
partrcularly when one might be tending to other issues. This is a service that could also be used
to send short messages to the leamers or teachers as well as an automared reply from a server

to say that one may now see one’s grade on one’s last assignment.

Multimedia Messaging System (MMS)

The use of mulomedia on mobile phones i5 gaining ground at the moment with the
introduction of the Mulumedia Messaging Systern (MMS) to send pictures from one mobile
phone to another. It 15 an extended version of SMS. Pictures may tmprove leamers” abihity to

recall actual simuations (Kynislahti and  Seppdli 2002  htp://www.pib.couk/m-

learmng/mlearmg.pdf).

Mobile Phones

When mobile phones was first introduced to our country they were bulky devices and
offered a limited range of services. A new wave of fashion was ushered in as cell phones
became smaller and lighter. With a mobile phone, one could be reachable independent of ume

and place.

101



Current mobile phones have the improved capability of managing SMS, e-mail, music,
sound and pictures, including the added capability of connecting to the Intemet. Although this

technology 1s relatively new it displays great potential for improvement.

In South Africa data transmission speed is a bottleneck when mobile phones are used on
the Intemet. There is a lot of work being put into resolving this issue, and it is hoped that 3G
technologies will be the answer. Asian countries have worked on developing 3G technologpes,
and have reached greater heighrs in this regard, compared to their European counterparts
Soiland, 2002: http://www.computerworld no/cwinst/print/ EAT09707.06.2002.).

Great technological advances have been made in the field of mobile telephony over the
past years. This has resulted in increased functionality on smaller units. In the future, we will
see mobile phones being used 1n a wide array of products and services; for instance drvers’
licenses, identification cards, and the like. All this functionality will be integrared in a single
mobile unit (Selnes, Mobilnyheter.com, 2001:

http:/ /www.mobilnvheter.com/guider/ guide aspPartikkelid=1).

In South Africa, usability features of mobile devices, such as small screen size; high data
transfer costs and bandwidth ltmitations are some drawbacks to the use of mobile phones as a

mLeaming tool. Usability irnitations will have to be addressed.

ONLINE TEACHING SYSTEM
According to Willam and Owen (2004: 208), the teacher’s role in mobile education 1s a
facilitator™ in the leaming process. The main challenge is to provide pedagogical support to

mobile learners independent of time and location.

According to Sariola et al (2001: 254) ught classroom schedules are non-existent for mobtle
education and most educational content is readily available to the tutor on mobile devices or

can be accessed using a wireless Intemet connection

3 The educational systemn is now focused on leaming rather than on teaching. The developments of learning
theory have changed the natwre of leaming and the perception of the learner. Knowledge is considered as
sodally constructed through action, communicatdon and reflection involving leamers. Teachers then will
gradually become advisors, managers and fadlitators of learning rather than providers of information (Bates,
1993).
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The learner’s role is that of an information and skills seeker. To assist them in realizing this
objective, wireless data solutions allow them to access a wide range of mtemal and external

learning resources.

mLearming would promote non-eghaustive methods of study. Studying often and for
shorter penods of tme may give pedagogic advantages such as improved focus and better

concentration on the subject.

THE WORKING SITUATION OF A LEARNER

There are mmplicatons that broadband technology 1s an important part of emerging
communications so that people will be able to download mnformation whenever they need
them. According Freigenbaum (2003:79) wideo on demand will ulmately supplement live
transrmussion by the use of wideband technology. Electromice delivery of entestainment will be
enhanced so that it will be available whenever the viewer wants 1t. This 1s already part of the e-
education scenaro. This gives faciliators the opton of creaung lessons or assessments
according to predetermined schedules or “on demand”, 1.e. whenever the learner wants to
view the lesson. Traditional education is restrictive m that the recipient 1s bound by the

constrants of the sender.

Video on demand blends easily with education to create educanon on demand. This
innovation changes the manner in which traditonal mass communication was portrayed.
Previously mass communication was restricted by tight schedules and the mnability to nmeously
receive feedback from the recipient. Education on demand alters and even overndes the

constraints of traditonal mass communtcation.

Mobile learning provides the learner with an assortment of Hexibilicy both with regards to
the choice of when and where to study as well as personalization of the mobile devices t sut
their individual needs. The leamer may be able to study in real life stuatons and be able o
work in the field while being menrored by a reacher at a remote location. This situation augurs
well for both leamers and teachers i rural, sermn rural and previously disadvantaged disrricrs

for KsvaZulu-Natal.

The freedom gained from mobile learning may be too demanding for some leamers to
manage. Schools may need to run self-discipline courses with pupis in order to ensure that

they cope with these new modes of study.



THE WORKING SITUATION OF A TEACHER

By assimilating a culture of mobile leaming, the teacher and the mobile learner will benefit
from increased flexibility. Leamers will expect teachers to respond to quenes promptly,
irrespective of time and place. There will be no clear-cut division between rtonng hours and

spare time.

There 1s much promuse that teachers will not be overloaded, as long as adequate learner
support services are in place and the course content is of a pedagogcally and academucally high
standard.

THE FUTURE OF MLEARNING

mLeaming has to be a comfortable and practical way of studying. The ordinary mobile
units today are equipped with a small screen with rather poor quality. The next generation
units provide true colour, great resolution and can present cusp clear colour images and
mowvies as the more advanced models do today. These units also come with speakers and can
play music tn compact disk quality or even better. For mLearming leamers this means the

opportunity of a great audiowisual learming expertence.

The problem today is that these mulimedia units are rather expensive and only himired
amounts of supporting services are available. We believe that i 2 few years the sttuaton will
be quite the opposite. Mobile multimedia units at reasonable prices will probably dominate the
muarket, not the ordinary GSM-phones. There will be a broad range of services avadable for

the users: Hopefully also educational services.

Battery capacity 1s a caucal factor for any mobile device. There s no use otfenng
mLearmng courses if battenies run out after a short duration. Current mobile devices have
reasonably good battery usage, but it is stll not common to stream live video/music and
display high-resolution graphics, which drains much more power than playing simple games
on a GSM-phone.

" Mobile units suttable for mLeaming have to be equipped with a wireless communication
device of some sort. Bluetooth, GSM and sumalar rechnologies use radio waves to transfer dara
without the need of a physical hnk between the units that are communicatung. A concem is the
extent to which users of mobile units are exposed to dangerous radiation. Research in the area

does not unammously indicate thar the radiation from GSM- devices can lead to diseases like
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brain rumour and cancer. Thus research has proven that people using the old fashtoned NMT-
system  have a Iugher chance of developing brain  cancer (Neset, 2001

http:/ fwwwitavisenno/are/ 1296799 html).

The Internet 1s a perquisite for ml.eaming to take off. The Intemet should be at affordable
costs to the general public. The biggest impact mLearning will have on both leamer and
teacher is increased Hexibility. Leaming will be able to take place in other environments

beyond the restactons of time.

COMMIUNICATION AND E-EDUCATION BEYOND SHANNON AND
MERSHAM

INTRODUCTION

‘The author has been an educator in KwaZulu-Natal for twenty years (1985 — 2003). He has
been involved m school management and grassroot educaton that included parental
involvemnent wia the school governing bodies. Most part of these years has been n an urban or
suburban environment. The latter part introduced him to the rural as well as previously
disadvantaged public schools. It was during this time that he was exposed to the problems of
rural and previously disadvantaged public schools. Among other problems, vne of the major
problems was the lack of qualified staff. When unqualified personnel are employed there 15
always the problem of mability to provide swrable guidance. The man source of gudance
normally comes from a textbook, a curniculum and some notes, which the prmapal may have
borrowed from his/her kind relative. Whar needs to be strongly argued here s that even if a
library full of textbooks or an overload of informaton from the internet 1s made available to a
novice teacher, it will not be of much assistance unless the matenial wa these sources are
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“rmilor made™ to swt the currcdum. It has also been noted that this scenano is nor absent
within urban schools. Teachers in wiban schools also have the problem of having to cope with

vague curncula and varted assessment methods and srandards.

32 This has relevance to “Knowledge Management” which is discussed in Chapter 2.



THE IMPACT OF E-EDUCATION ON TRADITIONAL EDUCATION

In the first section of this chapter Shannon’s model of communication is unpacked to
explain how it permits flexible accounts of human behaviour and its vanable relattonships.
The channel actually dictates, or severely influences, the message—both as sent and recerved.
Also the elements of encoding and decoding in Mersham’s model of communication, and the

manner in which these processes mfluence the mterpretation of the message are explored.

According to Schramm 1964:187, it is very helpful to know who makes the key decisions,
who are the leaders, how grear is their nfluence, what the tmportance of public opinion is,
how 1s it formed and what influence the group norms exert on the individual. In the following
paragraphs Diamond’s representation of bureaucracy and power shanng is examined in
conjuncaon with Gass and Setter’s model of compliance ganing to llustrate how bureaucracy

will evolve in the context of e-education..

The psyche as well as the metabolism of modern humans was fashioned dunng the hunter-
gatherer forms of nomadic exisrence. Even though 1300 years ago humans started formung a
sedenrary life style (Diamond 1999:240), our bodies still require the exercise and physical
movement that we were programmed for as hunter-gatherers. Dramond (1999:268)

distinguishes berween the following cultural communites:

o Bands;

o Tubes;

o Chiefdoms;
o States.

According to Diamond (1999:268) the mobility of these commumnities vartes from
significantdy mobile/nomadic to poncipally sedentary (in the same order as they appear above).
Governance in these communites also progresses from a loose form of governance mn the
Bands, where there 1s no chief goveming figure to a fixed bureaucratic form of govermnance m
the States. The gype of govemance determined the type of communication m each type of
community. In the “Band” communicaton was of a linear type where members
commumnicated with each other on an equal status. The starus of communicaton changes as
commumties progress from Bands to Srates. Communicanon ar State level occurs between

members of unequal power settings which influences the muanner in whech they communrcate.

106



In the above communities, communication occurs in small groups or clusters of small
groups within the govermng structures. In small group commumication people normally form
smaller nuclear groups to enable conversation. Conversation is the natural form of small group
communicapon. In modem day goverung structures, communicagon occurs in a conexy
where participants occupy unequal power settings. The General Communicanon Model can
explain commumeation i the “Band” communities where communicanon occurs on a hnear

plane 1e. where there are equal power relanonships between participants.

Metaphorically, “Bands” would represent clusters of leamers in playgroups or class groups
where there 1s evidence of small group communication in an egahtanan coatexr. Similady,
“Tribes™” are representative of school districts. According to Diamond (1999:263), there are
dear differences between the vanous Tnbes. For example, the “Big Man” tabe has a clear
form of leadership. Big Man Tnbes evolved mnto “Chiefdoms”™. Chiefdoms are elementary
flustrations of bureaucracy’. Central laws promulgate hierarchy” of leadership within
Chiefdoms, which stretch over a consolidated terntory and the various tribes that form part of

the tribunal.

In summary Bands display an egalitanan type of power sharng in a nomadic hfestyle. The
Tnbes display behaviour that entaled an elementary form of authonty  and a sedentary
lifestyle. Authonty was commanded by a singular power figure. This form of authonty
progressively became more organised as these commurties developed from Bands to States.

In the States there was a highly organised hierarchy of power and a purely sedentary lifestvle.

The educatton system displays a similar pattern of bureaucracy as displaved by the
communities, which Diamond describes. If the school is divided into class groups, school
teaching staff, nmuddle management (heads of departments / deputy pancpals; and the
prncipal, then each of these groups are hikened to the Bands, Trbes, Chiefdoms and States
respectively. The type of bureaucracy in Drarnond’s structure becomes 2 prototype for that
which 1s represented in the school. This type of bureaucracy is actually replicated mn ull the
structures of the Department of Education as illustrated i the table below. People with

positions of power are seated ar higher levels of authenty.

35 Clusters of “Bands”.
** Management or adtmnistration marked by hierarchical authonty among mimerous offices and by fixed

procedure.
3 A body of persons having authonty.
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of bureaucracy
Flexible levels of Bands Pupils The School

bureaucracy

Figure 10: Levels of hierarchy

Complance gaining was an essential tool in maintamning power and authority i the tribal
commuruttes, which Diamond describes. Gass and Seiter (2003: 236) tllustrate that compliance
gaining generally focuses on persuasion aimed at getung others to do some thing or to actin a
certain way. Gass and Seiter (2003 244) add that regardiess of the type of power thar s at
work, one thing remains clear: power affects compliance-gaming behaviour. As an example 1t
is interesting” to note that Diamond (1999:377) refers to Dingiswayo and how he
consolidated the Zulu empire. Dingiswayo was unique among clan chiefs of the era He
offered members of the Mthethwa confederation protection and a relatively autonomous rule.
In exchange, clans paid him tnbute and provided warnors for mulitary campaigns. By trading

their tnbute the Mthethwa became one of the most powerful peoples in the region.

The form of governance and hierarchy, which exists within an educatonal system, can be
traced back to the bureaucratic form of govemance, which Diamond speaks of m the

>

“States””. According to Diamond (1999: 268) bureaucratic governance existed in the era of
Chiefdoms and States. The functon of forms of bureaucratic govemance is to mantan

contral within commurutes.

Diamond’s model of herarchy has become a metaphor for how school 15 managed at
school, district or regronal level. When a band evolves to become a trbe tt does not denounce

its properties but mcorporares it into the new system to form a hybnd system of functoning,

% This research is based in and on KwaZulo-Natal.
¥ Clustering of Chiefdoms.
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According to Stewart (2004 SABCNews.com) the rate of Internet penetration i South
Africa ts 6.5%. This has sparked many debates as to whether assistance should be given to
feed the hungry or to find ways to stmulate Intemert penetration in South Afoca. One such
forum may be found at hem:/ /www.ojrorg/oyr/ forums/newfonum.phpr
forumID=53389%&order=subject. Discussions based on the following themes are 2 common

occurrence:

o Feed the poor and ignore Internet connection;
o Promote Internet access or;
o Provide Intemet for education to enable sustainable self-sustenance.

Assuming that e-education is ideally implemented it would be expected that, just as
previous educanon inspectors have become education managers, Education managers would
become online Education Facilitators™. This envisaged online scenanio would result in
Education Facilitators ensunng that all schools including rural and wban schools will have
€asy access to administrative and educational material prompdy. Expectedly, prinapals and
teachers will have passwords to selected matenal. Education gate keeping will ensure that all
schools have access to proper education material such as sample lesson plans, sample
assessment guides and sample year plans to ensure that even the most disadvantaged school
has meaningful guwidance. Schools such as those in Aguadene and Brakenham that are wathout
many specialist teachers can have novice teachers log on to such a well planned website and
download the necessary lessons and merely pass these to leamers. Novice teachers in these
areas have very little professional gudance and are strugghing with textbooks, which do not
provide much guidance in terms of lesson plans, depth of curnculum coverage, levels of

ASSESSMECnT.

It 15 further envisaged that 1n an ideal e-educanon climate in KwaZulu-Natal, Educational
Factlitators {ex-educatonal managers) will be able to provide a more feasible service by
ensunng all schools recerve all araulars simultaneously by electronic means. This may be in the
form of e-matls and small message reminders via cellular phones. For example, a small remote

sﬁhool which always recerved circulars a few weeks after urban schools recetved them or do

¥ According to Bates 1993, the educational svstem is now focused on leaming rather than on teaching. The
developments of leaming theors have changed the nature of leaming and the perception of the leamer.
Knowledge is considered as socially constructed through action, commumication and reflection mvolving
leamers. Teachers then will gradually become advisors, managers and faclitators of learning rather than
providers of information.
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not receive some circulars at all will be able to receive an SMS* from an education facilitator
to inform her/him that s/he needs to go to the nearest mobile commusnicagon centre and

download circulars or educational matenal.

In the ideal e-educaton scenano, the education facilitators will be able to centralise
educaton management with fewer visits to advantaged schools and optimise wvisits to
disadvantaged schools. Feedback to strugghng schools / teachers from education garekeepers
could be appropriately structured. The education gatekeeper will be able to compile a database
of specific lesson plans, assessments, record keeping cateria and year plan with assistance from
competent teachers. These can be immediately made available to those who need assistance,

rather than waiting for a few weeks to arrange an appotntment with someone who can assist.

The educanon gatekeeper will have the same powers as Dingiswayo as illustrared by
Diamond i his analysis of bureaucratic “States”. Bureaucracy m the e-education scenano
poses greater advantages since the education gatekeeper can be virtually in many pluces at the
same time. This was an essential charactesstic m the strengtheming of the Zulu empire.
Unfortunately, in the tradinonal trnbal era, chiefs had to travel great distances to meet all clans

and they also had to make use of aides to assist them i performing some of these visits.

Traditional teaching authonty was derived by the use of autocratic compliance gaining
(detention or corporal punishment) techruques. A teacher’s status was deterrmined m how
much negative power s/he could wield. In the new e-education scenano, levels of knowledge
will determine the teacher’s status of power. Although there is no systematic research resulr yer
that confirms or disconfirms the possibility, it 15 generally believed that children more
effortlessly adopt computer communicatton as a prmary instrument of electronic
communication. This has implications for the authonty of educators in an e-education
environment since learners could have a better command of computer-mediated learning.
Diamond’s model of hierarchy suggests that who ever controls the resources controls the
power. Adults have more power/ authonty because they control the resources m the
organisanon (family). According to Diamond where there 15 equal distnbution ot power,
authority and control are dedved by compliance gaining. Complance gatmung became the

motivating factor in who acquires command.

3 Srasll messaging service.
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For eleaming (within e-education) to be successful, teachers have to use non-authontanve
means of commanding educational power and control such as technmiques of posiave
comphance gaining. Within the reviewed educaton context, there is a strong emphasis of
eliminating corporal punishment in the classrooms. The source of the teacher’s higher power
15 no more derved from corporal punishment. Compliance gaining is used to give the teacher
the sense of authority i the dlassroom. Further, a good command of the subject provides the
teacher with a strengthened relatonship of power. Because of the varying roles thar are
occupied by the teacher and learner, channels of communication vary according to the level of
authority of the sender or the receiver. Therefore, models of communication for learning are

required to accommodate these unequal relanonships.

Dunng teaching and leaming, the process of communication mvolves persuasion,
confrontation and negotianon. An example is when a leamer encounters new knowledge s/he
may find difhiculty n assimitaring this new knowledge, which lends to a confrontattonal
situation between leamner and teacher. The teacher may use this situation to negotiare the

terms of understanding to provide lucid meaning to the new knowledge.

The teacher could use forms of persuasion to entice the leamer m placidly accept new
knowledge. This could be achieved by creating an element of trust between the teacher and
learner. In teaching and leaming there is no negative meaning attached to the persuasive,
confrontational or consultative type of communication. When persuasion i1s applied m
communication during teaching, the leamer is intnnsically motivated to work on his/her own
without expecting external rewards. S/he thereafter works for personal gratfication. Ir is
therefore adwisable for the teacher to direct confrontational communicaton to a persuasive
form of communicaton. Persuastve communication 15 important 1 the OBE paradigm

because of the existence of unequal power relanonships i educanon.

In e-educarion, the position and authorty of the teacher 1s dynmamic. This simation is
potentially explosive because cluldren have a tendency to leam how o use new technology
faster than adults. It 1s possible that their knowledge if ICTs may ourstnp that of their
educator. In OBE, expert knowledge of the subject places the teacher in a supenor posinon of
authority whereas in e-educanon it 1s their expert knowledge of the subject as well as pracnical
operational knowledge of the ICT's that are required to give the teacher the sense of authonty.

People are very chary of new technology because it destabilises their sense of control if they
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do not have command over the technology. e-Educatdon further complicates educaton if it 1s

not introduced in the correct way.

Knowledge acquistion 1s not based on a linear model, which dictates that knowledge 1s
poured into a learner. Leamers consciously determine what knowledge they accept or reject
based on their relationship with their facilitator®. This relationship may be based on the level
of trust that they have of the facilitator. If the teacher is extremely persuasive s/he may be able
to change the leamer's belief and enable the leamer ro accept what is being presented

atherwise it will be negotated.

The author of educational software will be referred to as the primary communtcator m this
dissertation. The primary communicator is the mass communicator since s/he is designing
(interactive) leaming matenal for large population groups. The primary communicaror can
influence acceptance of knowledge by attaching pleasure to the delivery of knowledge n the
form of edutainment. When leaming is combined with games and entertainment, it underplays
failure and rewards success emotionally. This form of virtual learning allows brighter leamers
to progress to higher levels of leaming at a faster rate and pernuts the average learner or the
underachiever to progress at the individual’s comfortable rate of leaming The use of
edutanment in e-leaming combines the pamful task of learmng with pleasure. Incorpurating
comic characters that are familiar to the leamer further enhances the leaming process. When
compared to a leamer going through a traditional worksheet, a blend of e-learning and
eduramnment makes leaming pleasurable. In this case the primary communicator uses covert
knowledge to represent ideas. Virtual educational games provide the learner with rargers,

which should be achieved.

E-LEARNING WITHIN THE CONTEXT OF EDUCATION

e-Learning can be delivered through a CD-ROM, over the LAN, or on the Intemer. It
includes Computer-Based Traiming (CBT), Electronic Performance Support Systems (EPSS)
and Web-Based Training (WBT), as well as distance leaming. e-Learnung is flexsble learning
using ICT resources, tools and applications, focusing on mteracton among teachers, learners,

and the online environment, and on collaborative learmng, e-Learning usually refers to

# According to Bates 1993, the educational system is now focused on learning rather than on teaching. The
developments of leaming theory have changed the nature of leaming and the perception of the leamer.
Knowledge 1s considered as soqally constructed through action, communication and reflecion involving
leamners. Teachers then will gradually become advisors, munagers and faclitators of leamning rather than
providers of information.
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structured and managed leaming experences, and may involve the use of Interner, CD-ROM,

sofrware, televiston, other media and telecommunicanons.

e-Learmng, for the most part of the learning situation, occurs in 2 virtual envitonment. The
virtual environment simulates the natural / physical environment in 1ts deal form.  Thas
implies that the virrual environment “flters” the natural environment of distortions at the
point of leaming, to produce an ideal leaming environment. Therefore, all forms of
commumcation, which exists in the physical, are replicated 1 a “pure” form in the virrual
learing environment. Mass communication, Intrapersonal communication, Onbne Small
Group communication, Interpersonal communication and Organtsational communication n

the form of Digital communication are present in the virtual learning environment.

When the leamer opts  engage m self-turonng (in the wirtual environment) by using
information technology such as an interacuve compact disc, s/he i1s engaged in a form of
Intrapersonal Digital commumnication. In this instance the role of the facilitator ts taken over

by the leamer. Simply, the leamer becomes the facilitator and the leamer.

Content responsibility is placed on the facilitator in both the physical and virtual learning
environments. In the virtual leaming environment both parties can collaboranvely determine
other aspects of leaming such as choice of content or the rate of leaming, The learner in the
virtual learning environment 1s at the centre of the learning process, giving him control over
both content and process. When the leamer opts to use an educaton CD, such as a maths
CD, the learner 15 faciitaror and teamer. The teacher’s role as communicaror 15 munirmsed to
provide mstruction as to which CID to use and probably instructions relating to its techmucal

use. The facilitator provides support when required.

in the rditional classtoom, a teacher was able to gain the compliance of learners by means
of the range of punitive options at his/her disposal, e.g. detention, writing lines, awarding poor
grades, ndiculing, physical punishment, all backed up by the support of fellow staff members,
the prncipal. In present-day settings a teacher's ability to gain compliance resides in her/ his
persuasive / motivational abilities and her / his command of knowledge. A teacher who
persuades wields just as much power as one that purushes, 1ts just different kinds of power
with different degrees of wisibility. Persuasion 15 used coverdy, winle bullving, ndiculing,
msulring etc. are used overdy. In e-leaming there are a number of inusible/ covert minor co-

communicators along with the major one that overtly wields the power.



Learners concemed mainly with such persuasive and artistic forms of communication often
centre attention upon different kinds, or modes, of communicatton (1.e,, narrative, pictonal,
and dramartic) and theonze thar the messages they contain, including messages of emotional
quality and artistic content, are communicated i vanous manners to and from different sorts
of people. For them, the stability and function of channel or medwim are more vanable and
less mechanistically related to the process than they are for followers of Shannon or
proponents of the post-Shanon General Commumnicanon Model. (McLuhan asserts that the
channel actually dictates, or severely influences, the message—both as sent and recerved.)
According to Encyclopaedia Brtannica (2004), various dynamic models of communication
have been proposed by analysts of commumcaton, knguistic philosophers, and others who
ate concerned with the nature of messages, particularly their compagbility with sense and
emotion, thetr style, and the intentons behind them. Leamers of complex and dynamic
aspects of human communication find linear as well as geometric models of communication
of little inrerest to their concems, although consideradons related to these models, particularly
those of entropy, redundancy, and feedback, have prowvided significant and producnve

concepts for most leamers of communication.

CONCLUSION

In this chapter the author traces the link berween new communicaton technology and its
association with leaming and communicaton. This chapter further acknowledges that new
communication technologies have altered the way we work and learn because of the complex
nature of electronic communication. The concept “interactivity,”—the result of the new
communicanon technologies—has resulted in an epistemological approach ro communtcation,
Humans need to be schooled on methods of commumcanon and effective use thereof since it
is common for people to continually destre more and more wformation, but they make the
mistake of confusing mformanon with knowledge Informanon overload fuels stress and

promote faulty thinking,

Electronic communication has effectively revolutionized our society. An unexpected by-
product of this revolution has been the emergence of a generation of leamers weaned on
mulodimensional, interactive media sources, a generaton whose understanduig and
expectations of the world differ profoundly from thar of the generations preceding rhem. If
we are to give these children the education necessary to succeed in our rechnologically intense,
global future a new form of educational practice, one that bullds on children'’s native learning

abilines and technological competence, should replace our existing methods. The theorerical
114



foundation for such changes exists, and the time to implement them 1s now. We have allowed
our schools to remam 1 the past, while our children have been botm in the future. The result
is a mismatch of leamer and educator. But it 1s not the children who are mismatched to the
schools; the schools are mismatched to the children. Only by revising educational practice in
light of how our culture has changed can we close this gap, and reunite our schools with our

children and the rest of our society.

According Diamond (1999:268) real wosdd communication occurs 1n a context of unequal
power relationships. Unequal starus relanonship 15 based on knowledge and ability. Unequal
distnbution of power in relationshps determines the nature of communicaton.
Communication, especially in the educational scenario between leamer and teacher or
facthitator 1s not a linear process. e-Educanon 11 combination with OBE alters the manner in
which teachers and leamers tradivonally communicate, therefore, all role players m education

need to look at innovative ways of ensunng effective delivery of informanon.

The following chapter deals with the psychology and sociology of cyberspace.
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Chapter 5

VIRTUAL MOBILITY

INTRODUCTION

This chapter focuses on the nature of virtual soctalisation and its association with learming.
The simlarinies and differences in physteal and virtual assoctations (reladons), as well as their
impact on leaming styles, are studied. Furthermore, simulated learning environments are

wvestigated.

PSYCHIC MOBILITY

According to Colombi*! (2003), social mobility occurs whenever people move across social
class boundaries or from one occupational level to another. Mobility ean be upwards or
downwards. Physical mobility is bound to space and time. It can tavolve a mental state of
mobility such as when people progress from one social class to another and can be restricuve
n terms of personality charactenstics. Virtual mobility is flexible with virtually no boundaries
n space, time or personality. Digital relatonships are democratic, economical and strongly
supporting of long-life leaming approaches. They also remind us that “virual” does not

simply means “unreal” or synthetic.

Modemisation was for Lemer (1964 412) a psychological process, which carried certain
mstitunonal implications. He argued that modernization required that individuals shed the
vestiges of tradinonalism and develop a modemn consaousness. "Empathy’ was for Lemer the
most vital psychological attnibute of individuals in situations of transition. This mechanism
enables newly mobile persons to be interested in "what's going on in the wordd" and to "get

out of his hole".

Lemer (1964 53-54), constdered the medu crucial to the fostering of empathy through its
ability to affect a transplant of Western ideological and instirutional forms mro traditonal
societtes. He viewed US television and radio programming as highly desirable camlysts m this
modermising process. Movies and radio/television dramas provided: the daily world of their
audtence with sustained, even intimate, expenence of the lives of others. He argued that the
media open to people an mfnite vicanous vniverse from within which Western mun was

discphined in empathic skills of 2 modem world.

* Workshop on ICT and leamer mobility: Combining Virtual and Physical mobifity.
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Schramm (1964:33-34) believed the mass medi to be wvital to the mculcation of the
required psychological and insttutional changes. Schramm was concerned about the
educational potennal of the media. According to him, educagon entails the induction of
certmn values, which closely approamarte those of the modemizing consciousness. These
centre on those who manifest ambitous, haed working, upwardly mobide, value innovason,

risk taking and responsible characteristics.

Lemer and Schramm (1976: 287-301), define western consciousness as mobile; possessed
with empathy where empathy 15 2 form of psychic mobility: Empathy 15 the ablity to see

oneself in other's situation. This involves personal detachment from tradition and stabiiry.

Pror to the advent of computers and Intemet in schools, junior pamary teachers used
story telling to transport leamers into a world of fantasy. Tins wordd of fantasy was umque to
each individual. Their imagination of the story depended on their own concepr of reality (refer

to my chapter on constructivismy).

Role-plaging was the genenic means of transforming oneself into another and another's
reality. Role-playing allowed the leamer to perceive another's behef system as related to one's

own, without percetving one's own as pnnciples.

As an example, one may refer to the following, Afrer a hard day’s work the wnter needed
to engage m some inspirattonal acuvIty and indulged in

Dnve on Mars, 2004 www.drveonmars.com/. The researcher was transformed into a “real’

astronaut. Upon Tanding” on mars, he “drove’ 2 4X4 on the dusty terrain. Being an unskilled
off road daver the author almost somersaulted 1nto a huge crater but it eventually tumed out
to be an entertamung nde. Subsequently he tmed to find a water hole but his efforts were 1n
vain. After many virtual hours of daving and discovenng, the author was nred and logged oft.
He shut down the computer, locked up the office, sat in the car and headed for home in peak
hour traffic.

The researcher was able ro create an avatar of himself and share in a world, which was only

possible in cyberspace. According to Avatar (2004: hetp:/ /www.digstalspace.com/avarars/) an

Avatar 1s one’s body double tn Cyberspace. It is one’s presence i the virtual communines
growmg inside two and three-dimensional wiral worlds onlne. With the Intemet and
increased bandwidth, one can now leave simple chat rooms behind and venture forth into the

true frontiers of virtual wordd cyberspace.
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Figure 1]: Crsg)ace: An example of an Active world

In response to the growing demand for online education tools, Activeworlds Inc.2004:
www.activeworlds.com/edu/awedu.asp, launched The Active Worlds Educational Universe
(AWEDU). The AV;?EDU is 2 unique educational community that makes the Active Worlds
technology available to educational mstitutions, teachers, leamers, and individual programs in a
focused setting. Via this community, educators are able to explore new concepts, leaming

theories, creative curriculum design, and discover new paradigms m social leaming.

In digital space, life has finally found a place to evolve beyond its age-old restrictions of
time and space. Life is no longer limited by the supply of available atoms or slow chemical
reactions. Life is no more trapped by the bonds of the natural environment, for it can travel

muassless and at the speed of light across the solar system.

The idea of virtual reality entertamment creates a challenging potential n education. Refer

to my discussion n chapter 4, section three and four.

THE AVATAR
According to The Free Dictionary (2004: http:/ /www.thefreedictionary.com/) an avatar is

a temporary manifestation or aspect of a continuing ennity. According to Suler (2004: Eldronic
book™), n cyberspace, the term "avatar” is used to describe one's personal manifestation in a
virtual world. It may be the visual tmage one creates for oneself, as well as the psychological

character or persona one presents to others. The term comes from the Hmndu religion in

‘ﬂﬂﬁsismcxxnpleofmdcctmmﬁbook,winchmxybedownloadcd&ec&om
ideredu/ athiml In order to locate a reference download the book and use the
edxt’and seatch”ﬁmcmmonmtodbar The concept of online books 15 discussed m Chapter 2.
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which it refers to the various forms that gods chose to manifest themselves m the human
realm. Using computer-generated virtual environments, "avatar psychotherapy” could be the
exploration of the chent's healthy and problemantc 1dentines by explonng the manifestation of
those identities within wmagmary scenanos. Using psychoanalytic terms, we would say that the
chent teases out, amplifies, explores, and therapeutically develops the various

"on

"representations,” "dentfications,” and "intemalisations” that make up their inrra-psychic

world, that are the nuts and bolts of their overall sense of self.

Simply, an avatar 1s a virtual representation of oneself in cyberspace. The ndividual who
enters cyberspace creates this representation. This means that one 1s in control of creanng
one’s wnage. The individual is responsible for the personality characrenstics, which s/he
discloses in the communication environment s/he finds herself/himself. A cyber profile on
the other hand, refers 1o informaton which others glean about one by examining one’s

participation i cyberspace.

Mersham and Skinner (1999: 99) uses the model of the Johan window to assist us in
assessing the type of mformapon we disclose, who we make disclosures to, and the
communication environument we find ourselves ul. They further postulate that the amount of
wformation we disclose 1n our interpersonal relationships also mfluences our relatonships.
The Johan Window, named after the frst names of its inventors, Joseph Luft and Harry
Ingham, is one of the most useful models describing the process of human interaction. A four
paned "window," divides personal awareness into four different types, as represented by 1ts
tour quadrants: open, hidden, blind, and unknown. The lines dividing the four panes are like
window shades, which can move as an interaction progresses. In this model, peaple are

represented i their own window.

o WINDOW ONE: The area of free acowity or public area (OPEN) refers to

behaviour and monvaton known to self and known to others;

o WINDOW TWO: The blind area, where others can see things in ourselves of

which we are unaware,

o WINDOW THREE: The avoided or hidden areas, represents things we know bur
do not reveal to others, (e.g, a ludden agenda, or marrers abour which we have

sensinive feelings);
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o WINDOW FOUR: Areas of unknown activity, in which nerther the individual nor
others are aware of certain behaviours or motives. Yet, we can assume their
existence because eventually some of these behaviours and motives were

influencing our relationship all along,

The process of enlarging the open quadrant 15 called self-disclosure, a give and take
process between a person and the people s/he interacts with. As one shares semething about
oneself and if the other party is interested in getting to know the perscn, they will reciprocate,
by similarly disclosing information in their ndden quadrant. We are often better off not
telling secrets regarding our sexual behaviour, mental health problems or large-scale falures. It
one gives information about oneself, one gives cther pecple power over one. As one’s level of

confidenice and self-esteem develops, one may actvely invite cthers to comment ¢n one’s

blind spots.

We all have defénces, protecting the parts of ourselves that we feel vulnerable about. The
blind quadrant contains behavtour, feelings and metivations not accessible to the person, but
which others can see. Feelings of inadequacy, mcomgpetence, impotence, unworthiness,
rejection, guilt, dependency, ambivalence for loved ones, needs to control and maripulate, are
all difficult to face, and yet can be seen by others. To forcibly reveal what another wishes not

to see, is "psychological rape,” and can be traumatic

4

When one’s avatar enters cyberspace, one will most probably be interacung in “fohar:
window cne” and as one’s association develops one may move to “window two” with certzin

chosen avatars.

CUES TEAT VALIDATE A PERSCN’S PRESENCE [N AN ENVIRCNMENT

According to Levinson (2003: 46), mprovement ‘n technologies of transporaton and
those of communication should go hand in hand. Victorian engineers made bicycies and
railways extend our physical reach, while the telegraph speeded up communications.

Thereafter air travel and the telephone developed.

Levinson (2003: 46) zntcipates that the virtuzlity of the Intemet would be matched by
improved travel into the sensuzlity of real space. Suler (2004 Elaronic book) suppotts the idea
that in order for a person to form meaningful relationships and experience lite filly, one needs
to be physically present, wholly aware of the physical environment with 2]l cne’s senses and
fully involved psychologically and emotionally with others - rather than bemng preccoupiec
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with distracting thoughts, memories of the past, and anticipations of the future that fog our
minds. Furthermore he contends that the notion of acknowledging the presence of people was
born in a time and place before anyone started going online. To create 2 posttive learning
environment the instructor should create a leaming environment where the students feel
comfortable, non-threatened, stimulated, challenged and mmportant. They neec to feel that
they can ask questions without feeling stupid; they can lzugh at their own mustakes and rezlize
they can move on to discovery. The instructor needs t¢ make every effort to keep the
classroom hvely and certainly the mstructor needs to present matertal that wiil challenge the
students’ intellectual abilities. Furthermore, they need to feel that they are important, that they
have control over their outcomes.  Suler (2004: Eletronic book) propeses four cues for

perceiving the presence of individuals within an envircnment:
o Sensory stmulation from the environment;
o Change i the environment;
0 Interactivity with the environment;
o The degree of familiarity.

The Effect of Sensory Stimulation in an Environroent

As a general rule, the more muitt modal sensory strnulation we receive from our
surroundings, the more that environment feels real and the more present we feel in 1t If we
can see, hear, smell, and touch, we know we indeed are somewhere. Cyberspace environments
currently fall short on the dimensions of smell and touch, but they are becoming increasingly
more sophisticated in the visual and auditory stmulation prowvided. Fach degree of added
sensory complexity and detail can heighten our perception of environmenta! presenice decause

the setting acquires more sensory character.

~

Accerding to Doman (2004™) Mult-Sensory Havironments consists of specific mrense
visual, auditory, and kinaesthetic stimul. These environmen's provide for specific
developmental needs of normal mfants. The stmulaticn provided to chudren m high
stimulation environments is great enough to get through even the poorest sensory channel
The level of function achieved by an indmidual is a reflecticn of the somuistion and

opportunities afforded the individual by his or her environment. Strmuleton, which s

produced in sufficient frequency, mtensity, and duration, excites the Drain, improves the

83 Journa! of the Nattonal Acaderyy for Child Development. Electronze version avadlable ar: bvtp:/ forww nacd.org/




organization of the brain, and permits increased functional activity. Suler (2004: Eletronic book)
maintains that we can also feel comfortable within environments which possess low sensory
character, such as no-frills text comnmunication involving email, chat, instant messaging, web
logs, and message beards. Even though there may be no pictures or sounds, a rudimentary
visual setting still arises from the very basic elements of text boxes, buttons, fonts, 2nd overal!

window design. The simple rectangular window itself creates 2 visual sensation of place and 2
perceptual invitation to enter it. Even the word "window" itself conjures up sensations of
entering a new cyberspace. Particular visual features within a window can make it more
mviting, Fven simple design elements like colour, the use of space, and suggestive text make 2

difference.

Throughout the life span, especially during childhood, humans rely heavily on the close
stimulation of touch and smell in developing the awareness of, and mntimacy with, significant
others. Although Suler (2004: Electronic book) acknowledges that Cyberspace currently f2lls very
short on the dimensions touch and smell, 1t is becoming increasingly more sophisticated in the
visual and auditory stimulation provided. Each degree of added sensory complesity and detadl
can heighten our perception of the other person's presence because the person acquires more

sensory character.

The Impact of Change in the Eavirenmen!

Our natural physical envirenment 15 occupied by moving cobjects or iterns which nave
become ubiquitous to our lives. A tree swaying in the wind, a barking dog, a moving car or the
old man walking down the road are familiar scenes, which make the environment friendly and
real to us. Adding moverment, as in motion pictures, may intensify even more the sensation: of
expertencing a real place. A cyberspace envircnment embodying movemnent tends to be
perceived as more life-like. Suler (2004: Electronic book) states that any online envirenment that
allows the person to move, change, or does something enhznces that person's presence. Web
cams offer the opportunity to see facial expressions, shifting body language, and physical
motion - but even much more simple indications of action and change can be effective in
generating presence. In multmedia communities where members use real and imaginary
pictures called "avatars” to represent themselves, the ability to move the avatar o differem
positions in a rocm mimics physical body moevement. Switching from one avater to another
can create body language and a change i identity expression. Hven 1 the pure text
environments of chat, message boards, and web communities, a person’s presence can be
enhanced by the ability to move from one section of tme envircnment to another, assumin

~e
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other pecple are able to see the person’s movement. In any environment, multimedia or text,
the opportunity to add, remove, or change something enhances one’s presence in the minds of

others who experience that alteration of the setting:

So too entering, leaving, and re-entering an environment - which is possible mn almost any
online setting - signifies one’s actions and presence. Similar to the peek-a-boc geme that
delights children, cycles of appearing and disappearing reinforce one’s existence 1n the munds
of others. When one vanishes, the other's anticipation of one’s retumn remains in his or her
mind of one’s continuous presence over time. Only after a sustaned pertod of no longer

reappearing does one’s anticipated presence begin to fade in the other's consciousness.

Interactivity with the Eovirozment

The Free Dictionary defines the verb to interact as “transmit thoughts or feelings”. Kirsh™

(2004: http:/ /ickserverucsd.edn/ ~kirsh/ Articles/ Interactivity /brock-single htmi) asserts that
if we consider examples of interactivity in daily life, our clearest exarnples come frem social
contexts: 2 conversation, plaping 2 game of tennis, dancing a waltz, dressing a child,
performing as a member in a chotr, reacting to the audience in theatre. All these highly
interactive recreations teach us something about the nature of mteraction. Each requires
cooperation; the involved parties should coordinate their activity or else the process collapses
into chaos. Kirsh deems that all parties exercise power over each other, influencing what the
other will do, and usually there is some degree of negetiation over whe wili do what, when and

how. Multimedia technology offers instructional designers an unprecedented opportunity o
create richly interactive learning environments. Interactive leaming offers the learner freedom
to learn 1n a stimulating environment. Freedem seems necessary for leaming environments n

order to emphasise learner control. Kirsh further asserts that perception itself is interactive.

Kirsh (2004:

/brock-single htm])
argues that lessons should be interacive and explorative. Learning environments are supposed

to create a context where users can disCover interesting phenomena, pose their cwn quéstions,
sketch out their own plans for deeper inquiry, and yet change their minds in 2 adzptive and

responstve manner depending or. what they encounter. This means that while users probably

3

engage m some degree 0f advance planning they are equally invoived in continucus, online
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improvisation. The interactivity built into & multimedia environment should be sensitive 1o the

goals of users, and help to direct them in fruitful directions.

Kirsh (2004: http:/ /ickserver.ucsdedu/ ~kirsh/ Amicles/Interactivity /brock-single htenl)

further affirms that multimedia technology offers mstructional designers an unprecedented
opportunity to design nichly mteractive learning environmens. Already it 1s possible to offer
students the capacity to mvoke animated and highly speaific advice of experts, tc pass
visualizadon filters over tables of numbers to better reveal their statistical structure, to design

and simulate experniments, and to explore mathematical relattons.

As the degrees of freedom of both designers and users increases, 1t is more imporant than
ever to understand the process of nteraction m cyberspace. According to Suler, (2604
Electronic book), we reach a fuller level of presence when we can interact with the environment
rather than simply witness it. Very basic elements of interaction mvolve the ability to enter,
move within, and leave 2 virtual setting, Any sensory or verbal cue that heightens the sensation
of entering and leaving an environment enhances its presence as a setting distinet from other
settings. A window that springs forward from the hard drive icon augments the feeling that

one has entered that space, A voice saying "Welcome”™ when cne signs on lets cne kn

+

w that
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one has crossed a threshold from one area to another. So too the ability to move within the
environment - to see it from different perspectives - adds to its spatial quality and power of
presence. In a multi-page web site, a navigation bar on each page creates the perception cf
being in one "room" among many possible rcoms. In sophisticared 32 graphical
environments, the ability to lock 360 degrees arcund a room, and to move arcund zn object

and see it from vartous viewpoints, simulates hfe-like perspectives and hfe-like presence.

We know we are somewhere when we can have an effect on the setting, when it reacts to
our actions. Reciprocal reactivity between one and cne’s environment enhances on’s sense of
presence in that environment. Even something as simple as being able to click o 2 key ©
mzke something happen enhances the feeling of doing and being m that spzce. As

opportunities to interact with an online envircnment become more sophisticated and less

predictably routine, the more fully present that environment feels.

To appreciate the power of movement and reciprocal interacticn in crezling presence

within an onkine setring, notice what happens when one’s program crashes. Nothing responds



to one’s mouse clicks. Everything frecezes. The environment becomes dead and one’s

sensation of presence in it evaporates almost immediately.

Kushner (2004: 52) zsserts that multiplayer online computer games, such as EverQuest and
Asheron’s Call, have become popular by emphasizing team play and community participation.
Participants meet in these fantasy-themed online wotids not to compete but t¢ mang cut. As 2
result, one of the missing links that caused earlier virtval worlds to crumble seems to be
emerging: an audience. According to the technology research firm IDC, 87.3 million people
are playing online games. Arcund 400,000 are paying $13 per month to play EverQuest, by far
the most popular pay-to-play game. And these online games have become the training wheels

for wirtyal worlds.

Suler (2004: Electronic book) maintains that if others do not react to one’s being and doing,
one’s subjective sense of one’s own presence tends to wane. When ignored, that sense of self
and presence fades, perhaps resulting in feeling lost, powerless, frustrated, angry, lonely, or
depressed. People whose presence 1s not acknowledged may aveid the environment or act out
in negative ways to attain some kind of attention. Lacking eye contact, handshakes, znd hugs,
people in text-only environments may be especially susceptible to feeling overiocked. If no
one replies to one’s email or post, cne’s very existence in that setting comes 1o question.
One’s sense of the others as being real and present also may fade, because real pecple respond
to each other's presence.

Any person's identity and the ways to convey it are highly complex. Pecple feel more
present to others - and even to themselves - when they are able to express a wide range of
thoughts, memories, emotions, and motives. An online environment providing twaols that
maximize these expressions of personal identity will enhance the experience of somecne n

particular really being there.

Our ability to explore and interact with the presence of another person enhences our
knowing not only that someone 1s here, but also whe that someone is. A person may say
nothing, but one may see their avatar in the room or their name m the chat room user list

One may feel uneasy about that person beczuse cne is not sure who 2 or she is, o7 even
k)

that person 1s 2 male or female. One may not even be sure if the person is presenr zt all. A

strange sense arises when one cannot be certain if someone is here, and, 1if indeed they are here
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or who exactly that person is. This is a common situation i cyberspace. Interacting more and

knowing more about the other provides the remedy to that apprehension.

Understanding Territorial Familiarity

Unfamiliar territory and the unknown tend to make people anxious and uncomfortable.
This situation normally leads to confusion, which causes pecple to leave a probabie learnin
envitonment. Based upon research, Kelly and Cool, (2002: Electronic journal), deduce that as
one’s familiarity with 2 topic increases, one’s searching efficacy increases and one’s reacing
time decreases. Suler (2004: Eletronic book) reasons that we tend to feel at home and
comfortable in a familiar setting. We have "been” there before which makes it easier to "be”
there now. Among the almost limitless cheices of online envircnments to mnhabit, we tend to
stick to just a few - these famihar ones where presence has taken root in cur conscicusness.,
To the contrary, zny setting that looks confusing or uninteliigible, that deesn't make visual or

linguistic sense, or that ofters no meaning to us, will tend to make us feel uncomfortzble there,

Without overstating the importance of familiarity it needs to be noted that nove! settings
and situations can zppeal to our attention and curiosity. New environments create 2 challenge

rn ~

to explore, learn, and master them, thereby heightening immersicn and presence. Th
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quality of online games and communities also appeals to the unconscious: the human mind
seeks out a dream-life. Although far from familiar, 2nd scmetimes even incredible, onlne
fantasy environments can stmulate presence by addressing the basic human need for an

altered state of expetience and conscicusness.

Relationships feel more alive as we discover new things about our compenion. People seem
more real when they occasionally act in ways we did not antictpate. This is why software”
robots" and other forms of artificial intelligence (AD) possess more presence in the early stages
of encounter, but tend to lose some or 21l of its presence over time. Even if the avatar they
create possesses high sensory character, most AT programs are not complex enough 1o sustain
their presence as 2 human-like entity. They become too predictable, too mechanical. Some
people, in a controlied text environment, may not at first be able to tell the difference betweer
a machme and a human - but over time, very few if any programs can sustain the wide rangs

of complexity, change, and interactivity that we interpret as human presence.

As along as an online environment s flewble encugh o allow people o exorsss the

complexities of their identity - and as long as people use that flexibility - they can maintain as



well as enrich their presence. People zlso may apply the fantasy features of online games and
communities to enhance the presentation of their :dentity with 2 dose of imagination. It is the
effective balance between the familiar and new - between reality and vision - that raises
presence to new levels. With all its numerous options for manipulating and combining text,
visuals, sound, movement, change, and interactivity, cyberspace offers many possibilides for

the creative expression of presence.

THE DIMENSIONS OF AWARENESS

Suler (2004: Electronic books) maintains that relationships in cyberspace encourage us to re-
examine many of the traditional assumptions about physical presence and tme. The
environmental presence of a physical setting always manifests itself = our current state of
technology, via a computer screen. All of the many "Aere’s” we can experience online emerge
trom that screen. Qur actual physical locaton hes net changed 2t 2ll, which points o the
power of the mind to shape sensory character and interaction into a psychologically real and
meaningful environment. As we sit and look into our monitors, cyberspace reminds us that

what we see and experience is always shaped by what we think and feel.

Despite the powerful possibities for presence online, we should remind curselves that
indeed our body sits in a room, in front of a computer, in a setting that is quite different from
the online encounter. We may not even be consciously aware of that setting around us, which
points to the importance of dissociation in allowing us to experience presence online. To fully
immerse ourselves mto the environments and relationships of cyberspace, we should be able
to minimize awareness of the setting around us - at least for a time. If the phone rings or the
dog barks to go out, we shift our attenticn back to cur physical surroundings. We cannct
tmmerse ourselves fully into cyberspace and in-person presences simultanecusly, no more than
we can completely immerse ourselves into different online settings or relationships

simultanecusly.

With practice, we learn how to manage a multi-tasking of presence. We can be here 2nd
now in one particular online system of environmental and interpersonal presences, while
keeping an eye and ear open for something that might call our attention to another system -
either the in-person setting or another online settng, Usually it is 2 change in cne of tre other
environments that signals us to attend to it. For example, while fully engrossed with an ematl
companion, part of us notices an IM 1con blinking, the czll t¢ presence of znother cormpanion.

The process resembles mindfulness meditation in which we focus cur presence on and with
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one thing, but also allow another part of our mind to silently notice and then shift
concentration to other things that might arise from the wide range of possible presences in the
periphery of our field of awareness. Rather than being one-dimensional, presence involves
shifts in magnitude, direction, and juxtaposiion as we balance and redirect our awareness

from here to there.

The sense of presence arises from the objective cues of sensory stimulation, change,
interactivity, and degree of familianty - but that the #mpact of those cues 15 heavily mtluenced
by the subjective interpretation of the individual. The woerlds and relationships of cyberspace

remind us that the being, here, and now of presence resides in the human mind.

IDENTITY MANAGEMENT IN CYBERSPACE

According to Suler (2004: Electronic book), one of the interesting things zbout the Intemet is
the opportunity if offers people to present themselves in a vartety of different ways. One can
alter one’s style ;f being just shghdy or indulge m wild experiments with one’s identity by
changing one’s age, history, personality, and physical appearance, even cone’s gencer. The
usemname one cheoses, the details that one dces or does not indicate zbout cneself, the
information presented on one’s personal web page, the persona or avatar one assumes 1 an
online community are important aspects of how people manage their identity in cyberspace

Identity is a very complex aspect of human nature.

Suler (2004: Electronic book) proposes five interlocking factors, which are useful in navigatung

the maze of how people manage who they are in cyberspace

Levet of Disseciation and Integraticn

According to Suler (2004: Ekdronic book), a single person’s identity embodies muitiple
identities. One possesses many sectors within one’s personzlity and plays numerous roles i
one’s life - such as child, parent, learner, employee, neighbour, or friend. Cyberspace offers a
niche for each of these specific facets of selfhood. Some people even talk about how we can
"deconstruct” ourselves online. One dees not have to present one’s selves i tota! - how one
looks, tatks, moves, one’s history, thoughts, feelings, and personality, 2l in one big package. In
different environments, we can divvy up and present our cha“acienstcs m packets of
sizes and content. Thanks to thousands of online groups each devored to a distnc
professional, vocational, or perscnal topic, we can express, highlight, and develop speaifi

interests and life expertences while setting aside others. One does not have to mention to one’s
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stock trading e-mail Iist that one also hang out at the "I Dream of Jeannze” fan chub site. When
one joins an onlne community, one cften has a choice about how much,  any, personal
information one places into the members' profile database. Online communication tools even
give one the choice about whether one wants people to see how one locks or hears one’s
voice. The desire to remain anonymous reflects the need to eliminate those critical features of
one’s identity that one does nof want to display® in that particular environment or group. The
desire to lurk - to hide completely - indicates the person’s need to split off her/his entire
personal wdentity from her/his observing of those around her/his: s/he wants te lock, but not

be seen.

Compartmentalizing or dissociating one's various online identities lrke this can be an

efficient, focused way to manage the multiplicities of selfhood. Cyberspace gives peosle th

14

opportunity to focus on and develop a particular 2spect of whe they zre. It may even give
people the chance to express and explore facets of their 1dentity that they do not express in
their face-to-face wotld. Everyone in Gary’s in-person world may not know that he s a

romantic medieval knight in an online role-playing game.

However, the importance of integrating the assorted components cof selfhood shouid not
k]

be ignored. Bringing together the various components of onkne and offiine identty into one

balanced, harmonious whole may be the hallmark of mental heaith.

The Development of Positive or Negative Attibute

According to Suler (2004: Electronic book), the different comporents of who we zre can be
categorized as either positive or negative. There are some universal crtena that can help us
distinguish the two. Most of the time we will criticize 3 person's need to hurt other people and

A

applaud compassion. But it's not necessary to present universal truisms about good and bad.
Subjectively, a person can feel shame, guilt, fear, anxtety, or hatred about some zspect of their
idenﬁty, while accepting and appreciating other aspects. People also strive 1o attzin new,
ideahized ways of being. Those who act cut in cyberspace are 11 some way hurting or vicletng
the rights of others, or hurting them. Othiers may use cyberspace 2s an cpportunity to exercise
their positive characteristics, or to develop new cnes in a process of "self-zcruzlisation.”
Oniine romances, even those involving a clearly recognized elemernt of fantasy, can be growz

promoting, In some cases people may express a negative trait in an aftempt o work through 1t

#¥This has relevance to the Johar window, which is discussec, at the begianing of this chapter.



A gay person who leams to accept his homosexuality as a result of participation ir: an online

support group has changed the valence from negative to positive.

Whether we view something about ocurselves as positive or negative can become z complex
issue. The various environments and styles of communication on the Internet serve as a
flexible testing ground for exploring one’s personality. In a chat room, a quiet person comes to
realize the freedom and delight of spontaneously opening up, and how that leads to
friendships.

Level of Fantasy or Reality in Environments

According to Moltenbrey (2004:1) the virtual environment allows one 2 “second life” to
reinvent oneself to reflect your true personality. It opens the possthility to allow one to be who
ever one wanted to be within this environment. “Second Life” 1s 2 place where one can
completely stretch one’s imagination and the boundaries of reality by exploring personal

fantasy that is outside the realm of possibility within real life.

According to Suler (2004: Elatronic book), in some online interactions one is expected o
present one as one truly is. One does not pretend to be someone other ther one’s true
identity. Other groups in cyberspace encourage or even require that one 2ssumes an imaginary
persona, as in the fantasy worlds of MOGs, MUDs, and other game environments. In
multimedia chat communities, one has no choice but to wear an mmaginative looking avatar to
represent oneself. Many other environments fall somewhere in between reality and fantasy.
One could get away with pretending to be someone very different than who one is, or one
could alter just a few features - Lke one’s name, cccupation, or physical appearance - while
retaining one’s other true characteristics. This can go un-noticed, especially in text-only
environrnents. In fact, one does not know for sure if other people are altering their identities,
or how many people are altering their identities. Hidden positive and negative parts of oneself

may seek expression in an mmagmnary identity that comes to life online

Many people walk around in their face-to-face lives wearing "masks" that are quite different
from how they think and feel internally. All the time people are discovering things about their
personality that they never realized before. Cur daydreams and fantasies often reveal hidden
aspects of what we need or wish to be. If people drop the usual persorz and bring to 1ife trose
hidden or fantasized identities online, the dilemma that surfaces 5 whether the onlne

personality is the true personality.
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Level of Conscicus Awareness and Control

According to Suler (2004: Electronic book), how we decide to present ourselves in cyberspace
is not always a purely conscious choice. Some aspects of identity are hidden below the surfac
Covert wishes and inclinations leak out in roundabeut or disguised ways without cur even
knowing it. We're not always aware of how we disscciate parts of our identty or even of the
emotional valence we attach to them. A person selects a username or avatar on 2 whim,
because it appeals to him, without fully understanding the deeper symbolic meanings of that
choice. Or she joins an online group because it seems interesting while falling to realize the
motives concealed in that decision. The anonymity, fantasy, and numerous vanetes of cnline
environments give ample opportunity for this expression of unconscious needs and emoticns.

This becomes evident in the psychological concept of transference.

People v eatly in the degree to which they are conscicusly aware of znd control their
p¢ vary greatly & ¥ ¥

identity in cyberspace. They temporanly surrender their normal idenuty to the imaginary
persona. Some people, on their own, make a fully intentional choice about who they want to
be in cyberspace. Some are partially aware of therr choice and with help or through expertence
become more aware. Others resist any self-insight at all. They Live under the iliusion that they

are in control of themselves.

The Choice of Media

According to Suler (2604: Electronic book), we express our identity in the clothes we wezr, in
our body language, through the careers and hobbies we pursue. These are the medsa, which we
use to communicate who we are. Similarly, in cyberspace, people choose a specific
communication channel to express them. There are a variety of possibiities and combinations
of possibilities, each choice giving nise to spectfic attributes of identity. People who rely on text
communication prefer the semantics of language via written discourse. There are also the
"verbalisers” who are opposed to "visualisers” who may enjoy the more symbolic, imagistic,
and holistic reasoning that 15 expressed via the creation of avatars and web graphics. Some
people prefer synchronous communication (such as chat), which reflects the spontanecus, free
form, witty, and temporally current self. Others are drawn to the mere thoughtful, reflective,
and measured style of asynchronous communication, as i rmessage boards and e-mail. There
are personalities that want to show and not recetve too much by using web cams or creatin
web pages; to recetve and not show too much by lurking or web browsing; and sall others
who want to dive into highly interactive social environments where both showing 2nd
recerving thrive.
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The media chosen can intimately mnterlock with the degree of identity integration and

dissociatton, and with the extent to which a person presents a real or imaginary self.

PERSONALITY TYPES IN CYRERSPACE

According to Suler (2004: Elkdrmic book), the basic psycholegical features of online
environments shape how people and groups behave in those realms. Online behaviour will
always be determined by how those features interact with the characteristics of the people in
those environments. A variety of systems mught be useful in classifying those charactenstics.
We might focus on specific features of the user, such as the person's computer skills, goals for
using the Internet, demographic characteristics (age, social-economic status and occupation).
There 1s several comprehenstve theoretical systems in psychology that could help us examine

how various personality types behave in cyberspace: for example, the Myers-Brigss system.

Cyberspace 1s a psychological space that can stimulate the processes of projection, acting
out, and transference. It can alter sensory experience and can even create a dream-like state of

mind.

Tos PoweER Cr SAULATION

According to Linser (2004: htp://www.ausis.org/SimPlay /papers/ supposehtml), role-

play simulation allows leamners to explore attitudes and beliefs, which they may nor hold. It
also enables them to explore modes of action, which they would not otherwise take. A fairly
standard method of inquiry occurs when one assumes the position of the other i crder to
explore their implicattons. Thus in suspending their own beliefs, leamners open up <o
possibilides for understanding beliefs and ideas that they may not hold. In playing arole in a
simulation however they also become aware of the consequences when these attitudes and

beliefs serve as the basis for acton.

Simulation offers consequences of action in a safe environment. In 2 safe environmens
personal beliefs are sheltered by the persona being played and the real identity of leamers is

hidden from view. Learners can explore modes of action they would not have otherwise taken.

Moreover, where virtual effects substitute the real consequences of actions, leamers
become free to explore issues, values, beliefs and atiudes they would otherwise fee!
emotionally constrained fto explore. If just a geme, any chellenge to these emotionally laden
issues would not threaten the edifice of identity to which they are knked. Further, when

playing a role, learners become aware of, and indeed as part of the game of make believe, the
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defence mechanisms that challenge these values are normally aroused. The emotional
consequences that would have been provoked under real conditions are thus prevented an

leatners can deal with issues, perhaps in a more rational manner.

Playing in teams allows learners to chalienge and explore their own ideas and beliefs among
peers without the constraints, which the autheritarian position of teachers might impose.
Moreover, the ability to discuss an issue with peers, to test ideas and modes of action creates
an atmosphere of exploration much more difficult to achieve otherwise. Not only do the
weaker learners get the benefit of helpful attention from the stronger leamers, but the group as
a whole seems to become infused with a ‘buzz’ or ‘adrenalin rush’ often found in team sports.
Learners motivate their peers and share views with each other 1n a more profound way than

they would have in doing individual assessment work.

Using different media forms of communication creates significantly different spatizl and
ternporal effects for social relations. This directs attention to the structural censtraints
imposed by the medium and the way 1t can both hmit and create new opportunities for

learming,

The absence of paralinguistic non-verbal cues and status markers become an cpportunity
to explicitly reflect on their importance in face-to-face interaction. Their absence had an
important function for leaming as the need to exphcitly point them cut in textual form

required parpcinants to reflect on their use i the different interactve contexts.
quired p D

The simulation medium effects significant alterations to 2 whole range of reiztions:

(2]

simulated, the collaborative and msttutional. It separates the learning space from th

™

instituttonal space, the virtually interactive from the organizational procedural and replaces the

context dependent verbal exchange with the content of wnitten text.

The technology 2s a2 medwum for learming thus helps learners by providing z secure
environment for ‘taking on the attitude of the other’. By using the identity of the role as the
bearer of the beliefs, values and actions to be challenged, the identity of the leamer remains
protected. It allows the leammers to suspend belief so that they can ‘play’ with these beliefs,

values and actions, investigate them and experience their consequences.
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ROLE PLAYING, STORY TELLING AND SIMULATION

Story telling is an important form role-playing takes in learning environments both informal
and formal. During story telling, the storyteller assurnes a role and personality often different,
or in a different state of mind than his or her own. Thus, the storyteller role-plays 2 persen or

situation different from the current one to convey information to an audience.

Schank and Abelson (1995: 1-18) propose a theory of memory entirely based cn stornes.
They claim that memory is indexed by steries and cognition is the process of storing, ndexing
and retrieving these stories in the right context. If memory were constructed lke this, t wouid
seem natural to use storytelling and role-playing in learning environments. The more cues used
to store and recall information, the easier it s to do so. Embedding factual mformation i 2
story ensures 2 better chance of recalling its uses later because of the large number of mental

cues 2 story provides.

Storytelling affords a more Uikable’ context to learning rather than a normal lecture.
Bettelheim (1976: 78) writes a psychoanalytic account of fairy-tales in storytelling for children.
He describes many of the emotional reasons children need fairy-tzles to cope with their lives.
Specifically he lists the functions of a story are to entertan, arouse curiosity, stimulate
imagination, develop mnteliect, clanify emotions, attune to anxieves and aspirations, give
recognition to difficulties, and suggest solutions to personally meaningful problems. In
essence, stories buld children’s coping strategies and get them thinking zbout real hite

problerns.

The entertainment and arts world 15 filled with examples of role-playing. Entertanment
value is evidence for the highly motivating aspects of role-playing. The trend is that more
immersed environments for entertainment captures the attention of the audience better than
more passive environments. For example, watching TV is not as excitng 28 going to @ movie

theatre as a theatre provides a more immersed environment for viewing,

Television has become a standard for storyteliing in modern culture. The majority of the
viewing audience warches television programs thzt involve stories. That is, dramas, movies,
and comedies. Dramas tell serious stories both fact and fictional 10 audiences to convey

emotion and explore moral dilernmas.

Games are a promising medium to explore storytelling. They provide ail the same fznctions

of television, movies, novels and plays, but add aspects of coliaboraton, and interaction



Early graphical games engaged players by offering a form of role-playing. Games such as
Sony’s EverQuest™, Virtual Fighter, Capcom’s Street Fighter I1, and Midway’s Mortal Kombat
offer engaging graphics and a pick of various fighting characters. When playing, a user assumes
these characters’ means and goals in a given game scenario. That s, one possesses their ability
to fight in certain ways to win a tournament or defend oneself. Midway’s Mortal Kombat takes
this one step further by using actual choreographed moves from real life actors. Their
successes have been enormous. These types of games add captive motivation and
entertainment to the st of functions of role-playing. The lmitation here s = vasiation and
content quantity. There 1s usually only one goal even though there are many ditterent role-
playing aspects to attaming that goal. The website,
http;/ /secondlife.com/2a=51be5f4405h5022428eb4e4ddc139dc2, by vendor “Second Life”

provides a superior example of virtual role-playing,

CoNCLUSICN
In this chapter the nature of virtual soctalisation and its assoctation with leaming s
discussed. Similarities and differences in physical and virtual associations and their impact on

learming styles are also examined. Simulated leaming environments are also mvestigated.

Parallels and differences of human behaviour in physical and virtual environments are
studied. In exploring the psychology of both physical and virtual space, the author lustrates
heightened levels of stimulation in virtual learning environments. Learning occurs when
reflection on experience leads to new paths in handling situations. When the relator between
expertence and knowledge becomes knowledge/experience, that is when they are fused into a

dynamic resource for handling situations, leaming has occurred.

Chapter 8 deals with education in cyberspace in six countries other than South Africa.

# EverQuest (2000} is a registered trademark of Sony Entertamment and Verrans Interactve, copyoghs 2000,

hop/ /www.everguestcom/



Chapter 6

ADOPTION OF E-EDUCATION IN OTHER COUNTRIES

INTRODUCTION
Subsequent to taking the reader through an understanding of e-education in the previous
chapter, the author examines approaches to e-education and attitudes of education authonties,

principals, teachers and leamers to e-education 1n the following countries:

o India
o Nepal
o Brazil and Latin America

o United States of America

o Malaysia

© Europe

e

A brief overview of the status of e-education at an mternanonal level is provided prior to

examining its status in the above countres.

T

A BRIEF

&)

VERVIEW

According to  GokamV  (2004:http:/ /sww.ewhieecorg/ri0/bombay/  lecture/

34wtd.htr), people all over the world are becoming increasingly dependant on ICTs that
range from radio and telephones to television and Internet  Unwithngly, we are using one
form of technology or the other to obtain cn daily information needs in the form of the news,
the market, education, health weather or travel and tourism and banking. The avadability of
ICT infrastructure is not evenly distributed m the world and hence 2 knowledge gap has
developed between ‘information poor’ and ‘information rich’ countries, an imbzlance betweern
urban and rural areas and even between younger and older generations, and in some societes,

between men and women.

#1 Lecture on 34th Wodd Telecom Day by Lt Gen Prakash Gokam PVEM, AVEM
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This technological inequality between individuals, societics and nations is known as the
digital divide. Since ICTSs, whether mobile telephones, personal computers and Internet, are
tools that are used to generate wealth and prosperity, inaccessibility to these devices can

deepen economic disparities. Gokam presents the following dispanties:

o 70% of the world’s poor have little access to ICTs leave alone 2 telephone;

o Consequently over 1/3 of the world’s population has NEVER made 2 telephone

call;

o The developed world has 50% telephone hines per 100 people. In developing

countries the ratio is 1-4 telephone lines per 100 people;

o Most of the information exchanged on Internet is in English — a language spoken

by just 10% of the world’s population.

It 1s also a reality that the power of information technology and telecommunications has
given birth to a globalised economy, which will greatly influence the economy of nations. The
nature of ICTs therefore offers a golden opportunity to rase the large masses of people to

higher levels of education, health and prospenty.
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Lecture on 34™ World Telecom Day: http:/ /www.ewh.ieee.org/r10/bombay/
Figure 12: Estimated Internet users

According to Utsumi® (2004: http://www.ewh.ieee.org/ri0/bombay/ lecture/34wrd htm),

the speed of Information and Communications Technologies, especially the Intemet, 1s
revolutionizing whole aspects of social, cultural and economic hfe. ICTs are creatng many
opportunities to improve our quality of hife. But because of their uneven spread, they are aisc

creating new challenges; notably the emergences of a digital divide.

Gokam uses figure 12a and 12b (above) to show that Asia and Africa, which together
forms ¥ of the world population, has access to 4 of the Internet and fixed telepheone lines. If
we look at the distribution of Internet and fixed telephone lines between continental regions
we notice that in relation to population and poverty the digital infrasoructure of Atrica is the

lowest. Some developing countries m the Asia Pacific region appear to be growing rapidly.

48 Lecture on 34th Word Telecom Day in Mumbai
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There are billions of people in Africa and remote areas of Asia who remain untouched by

the ICT revolution because of:
o Ignorance of the English language ;
o Complexity of learning PC usage;
o High costof PC’s;

o Non-availabilify or high rates of access to the Intemet.

INDIA

“India is the only conntry other than US where we have done significant software business
in ICT. The amount of work going on has actually helped us. First of all the quality gets
very high marks and India bas been able to keep improving and increasing the number of
trained people commng out of ity universities. So even the number of jobs has gone up and there
are good pegple taking those jobs. India has weathered this tongh period for IT and that is a
very good sign. India bas done incredibly well in the services area. Distance is nof a barrier in
getting talent. India should be  proud” Cates: (2002:

bitp:] { wuww ghoballearning. def glearn{ cpibin/ gluserpase.cordStrudredContent=m130307).

E-LEARNING IN INDIA

According  to  Srnivasan® (2002 hup://www.global-lzaming de /o-learn /ogibin

gluserpage.cgi?Structured Content=m130307), “the Net” has found 2 strong hold cn the way

education is imparted in India.

The Indian government premeditated that by ensuring that every chid is exposed to basic
literacy and basic ICT skills by the time he or she ends primary scheols the country can truly

bndge the digital divide. According 0 Gokem (2504

http:/ /www.ewh.iece.org/r10/bombay/lecture/ 34wrdhtm™), ICT and communicadon iobs

49 Snrmivasan, B. (2002) Oxline Distance Education, University News, 20 (7, Nov 25 -Dec 1, 5.1

52 Lecture on 34th Word Telecom Dy in Mumbai
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do not demand too much physical effort and encourage both genders. They provide equal
opportunity to women to progress in soctety. Gradually, computer education is being made
an essential part of the school curriculum. For school level education, interacive TV and
infrastructure developed by IGNOU and NIC with VSAT technology has made TV the

“Second Teacher” or “Third Parent”.

THE BEGINNING

e-Education was mtroduced when the Prime Minister of India constituted 2 Naticnal Task
Force on Information Technology and Software Development in May 1998, The purpose of
this taskforce was to formulate a long-term Indian National IT Policy to develop India 1nto 2n
IT software superpower. It was emphasized that the Government in association with IT

companies will aim to achieve 100% IT literacy at senior secondary level (10 + 2) 1n 5 years

and at secondary level in 10 years (Srinivasan 2002: hutp://www.global-learing.de/g-

17 StructuredContent=mi36307).

E-LEARNING INTTIATIVES

The main factors contributing to the success of e-learning in India mnclude cheap labour,
ood English speaking skills and the hard-working nature of Indians. Supplemented Dy these
g P g g Pr Y
ualities, 2nd to be on par with the emerging international standards for oniine course content,
q > % gng
leading organizations like Aptech, NIIT, Zee, IGNCU, IIMs, etc.,, undertook inittatives in the

online learning field,

Informaticnal and e-learning portals like zeelearn.com, classteacher.corn, schoolciscle.com,
egurucool.com, plewebmaster.com, wvidyainfo.com, entranceeguru.com and bizkoolcom

provide online e-learning solutions to India.

These initiatives promoted anytime, anywhere leaming. The restnctons in terms of job
requirements and modern lifestyle and limited available time, had been one of the main factors
in the growth of online education. As on today, India stands out as a leader among Asien
countties in the field of online education (although the faciiities cannot be equarad with these

of developed countries like the USA, Australia, and European).

Owing to the efficient system of education, India can boast to be one of the largest

producers of CBT and WBT (computer-based and Web-based training). They now supply
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instructional designers, Web designers, technical writers and educational subject matter experts
to other countries. Due to the high level of scientific and technical skills of Indian
professionals, more than 25% of the world's custom software was Indian in 2002 (Srinivasan

2002:http:// globallearnmg.de/glearn /cgibin/gluserpage.cgizStructuredContent=m13030

PROJECTS RELATED TO E-ILEARNING IN INDIA

The Maharastra Industrial and Technical Consultancy Services (MITCON) initated
computer courses through e-learning with 530 centres bridging the digital divide in rural areas
and smaller townships in the mterior locales of Maharastra. Learners can register themselves at
any of their e-schools and access the course content either at these e-schools, a cybercafe of
their convenience, or at home. Another MITCON experiment in e-learning is launching e-
vidya in the Marathi language in the Maharastra State, targeted to benefit more than 7,500

learners (Srinivasan 2002: http:/ /www.global-learning.de/g-learn fcgi-

bin/gl vserpage.cg?StructuredContent=m130307).

INDIAN ICT INDICATORS

India’s Internet user base increased 27% to 7 million in calendar year 2001 — 2002 as
against 5.5 million in 2000 — 2001. In comparison to India’s growing passion for Internet,
China’s Intemet user based grew at 51% to 3.4 corers as against 2.25 corers last year. jepen
recorded the highest user base of 4547 re. a2lmost 50%. In terms of population in India, 1 cut
of every 160 persons uses Internet, while in Japan every 2nd person does. The number of
hosts™ or Internet website in India grew by 132% to 82979 in 2001 as zgainst 34810 in 2050
China and India are evenly matched in Internet host sites. In the case of deployment of PC’s
China has 2.5 corers, India a mere 6 million re. 1 cut of every 1600 people (Indian) owns a PC

(Gokarn 2004: htp:

' 3dwtd.hrm).

CONCLUDING REMARXS
New developments and mitiatives clearly indicate that the e-leaming mode of imparting
education will give a new face to the educational system in India. The government 2nd non-

governmental agencies are making considerable efferts to establish and promote enline

51 Number of PC's directly hink to www
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education. This is clearly reflected through the fact that many schools, colleges and universities

have gone online and leamers have got a new platform to obtain education through the NET.
Figure 13 shows an “e-Govemance Cart” which is used for:
o Gorvt information — forms, Schemes;
o Land records;

o FEducation;

o Agnculture;
0 Weather;
o Healthcare;

o Email fax Internet;
o Entertamment;

o Video conference.

52 ICTD Project Workshop HYDERABAD July 8-9th 2004 R.Chandrashekhar (Joint Secretary, E-Governanc,
Department of Information Technology, Government of India)
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In India, mobile communication is enabled by using personal computers that are connected
via wireless technology on Rickshaw. Such mobile platforms are used for bringing Information

Communication Technologies directly to the rural user at his/her doorstep.

NEPRPAL
NEFALCOUNTRY PAFER

According to Dhakal (2004: website™), 23.4 million people inhabit Nepal. It is estimated
that 44% of the rural househelds and 23% of the urban households subsist below the poverty

line. 88% of the population lives in rural areas. The literacy rate in the country is 33.7%.

Poverty alleviation is the sole objective of Nepal’s National Development Plan. ICT
{(Information Communication Technology) 1s one of the means to achieve its objective and
accorded high priority in the plan. Nepal believes ICT can bring the rural poor into the main
stream of the national as well as global market. Further, Nepal believes ICT can:

o Empower the civil society;

o Strengthen democratic institutions;

o Mzake government more transparent and more accountable;
o Ebminate the geographic barrters in the flow of mfcrmation;

0 Beused in all areas of public interests such as education, health, economy and more

in a cost effective way;

Nepal’s National Development Plan incorporated the following ICT infrastructurss:

o Print Meda;

o Radio Broadcasting System;

o Television Broadcasting Systemn;
o0 Telephone;

o Computer and E-education.




There are 3 192 newspapers registered in Nepal. Most of the newspapers are circulated in
Kathmandu valley. Newspapers from Kathmandu can reach 25 districts within 24 houvrs. Half

of the districts in Nepal still have no newspapers.

RADIC BROADCASTING SERVICE

Radio Nepal, a govemnment controlled broadcasting station, was esmblished in 1951, Its
transmission has reached to 86% of the population. Since 1998 Nepal government has granted
the license to the local broadcasting corporation. At present, 25 licenses have been issued to
private and commercial sectors for radio broadcasting, It is estimated that 1.8 million radio

sets are currently being used in the country.

TELEVISION BRCADCASTING SYSTEM

Nepal Television started broadcasting its regular programs in 1983, Nepal Television
(NTV) now covers 55% of the ceuntry’s populetion and 40% of the land area. NTV has
recently started broadcasting its programs via satellite. Recently licenses have been granted to
three private operators. A total of 200 licenses have been given to the cable operaters all over

the country.

TELEPHONE SERVICES
‘There are 384 462 installed telephone lines in the country and 20 696 mebile telephone

subscribers. Nepal is linked to 131 countries via telephone. Rural telecommunication service

w

are given prorty. Cne of the rural telecommunication services is provided by MARTS

(Multiple access radio telephone system) who has 693 terminals m rural settlements.

CCMPUTER AND E-EDUCATION

Computer was introduced m Nepal in 1971 and there are 18 cumrent Internet service
providers in the country. Now, there are about 40 000 Internet subscribers and 18 Internet
service providers. It is estimated that there are about 200 000 computers in the Kingdom of
Nepal. ICT related education mclude computer courses offered at High school level. The

government has resolved to provide free Intemet access to high schools. The establishments

of Information Technology parks are in process.

INSTTTUTIONAL FRAMEWORR T0 DEVELCE ITT IN NEPAL
The Minsstry of Information and Communication (MOIC) and the Ministry of Science and

Technology (MOST) are acting as promoter, facilitator and regulator in the ICT sector. His
v ]



Majesty’s (Government has established a separate autonomous body. The Nepai
Telecommunication Authority (NTA), which is responsible for the national and foreign
private investors in the telecommunication sector. Nepal Telecommumnication Cooperation
(NTC) is the only operator providing basic telephone and mobile services. National
Information Technology Development Council (NITDC) s constituted for policy making,
under the charmanship of the Prime Minister. National Information Technology
Coordnation Commuttee (NITCC) has been the ccordinating manpower for tais sector.
National Information Technology Centre (NITC) executes and mmplements His Majesty’s
Government’s plans and policies. Information Technology Park Development Committee

manages and coordinates the construction of info-cities and info-villages.

TELECOMMUNICATIONS POLICY

The main objectives of the telecommunications policy are:

o To make available the various types of high standard reliable telecommunication

Services;

o To mzke available the telephone service as per the demand of the market in

addition to basic telephone service in remote and inaccessible rural areas;

o To provide new and recent telecommunications services with the objective of

making Nepal an international connection hub;

o To empower the regulatory authonty to foster healthy competition and protection

of consumer's interest;

o To enhance the quality of services at reascnable prices in a compentive
environment through private participation;

0 To establish an ICT mfrastructure to assist comprehensive development of all
sectors, namely: agriculture, tourism, health, education, commerce, postal services

etc, with mamntaiming the regional balance as well.

INFORMATION TECHNOLOGY POLICY

Nepal's vision is to place itseif on the global map of mformation technology within the
next five years ite. from 20600 to 2004 and to build 2z knowledge-based society. “he
government hopes to achieve this by making Information Technclogy accessible to the
general public and to create employment through these means. The policy zims tc idennfy

Information Technology as a strong infrastructure to boost national economy.



Research and development in the field of Information Technology and other related

activities are prioritised. The policy encourages the private sector's role in the development of

Information Technology field by creating an atmosphere conducive to attract investment in

the pnivate sector. Information Technology policy aims to establish a venture czpital fund

with jemnt participation of public and private sectors.

REGUILATICNS

In furtherance of high priority assigned to ICT pclicies, appropriate plans of action are

being implemented for short term, mid terms and long term visions. The following plans have

been identified:

o

O

Intellectual Property Act is enacted to regulate transactions to be carried out
through ICT;

Private sectors are encouraged to develop infrastructure to bridge the Digital
Divide;
There are plans to provide telephone lines in each willage before 2004;

Public and private schools are encouraged to provide basic computer educzation n
high school level;

Developing infrastructure and communication Infrastructure;

Formulated laws /rules/policies to encourage private sector investment.

All universities in Nepal offer IT courses and leamners are encouraged to use Internet for

their educationz! matertals.

TARGETS TO DEVELCP ICT

His Majesty’s™ Government has a target of providing basic telecommunication services

every district by 2005. It specifically amms to:

o

Provide satellite phones to remote areas;
To establish an Information Technology based software industry;
Provide telemedicine to major health centres;

To establish Internet nedes in district headquarters by 2004,

5 King Gyanendra Bir Bikram Shah Dev.
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To provide computer education to all by 2010;

Tax concession on impert and export of Information Technology hardware and

software;

To introduce distance learning systems.

CONSTRAINTS

Nepal believes that due to its strategic location, it can have the adventage of a flourishin
ep 21 2ge g

software industry and have possibilities of exporting software and other I'T services. Nepal can

be a place for offshore sources of software and data processing but the IT industry is in its

infancy stage. The country lacks local IT content. With the Nepali font not yet standardized,

language barrier poses a further problem for transfer of information.

The country 1s plagued by the following added problems:

O

The ICT sector hopes to create telecommunications infrastructure

Low telephone penetration and long waing timmes for connections (3 to 5 years);
Limited points of presence of 1SPs;

Lack of appropriate bandwidth up to the village;

Lack of reliable public Electricity supply;

High up-front costs (a computer costs over $700 and a new phone line over $130);
Low level of computer education;

Little public awareness about the Internet and use of computers;

Inadequate human resource development and a brain drain of quzlified specialists;
Lack of sufficient funds needed for huge investments in the ICT sector.

help computerization in

§ 13

school, start up IT industres, provide web hosting for organizations, set up I'T Parks and

mmprove human resource development.

A 4
a T



BRAZIL AND LATIN AMERICA

OVERVIEW™
According to Castro  (1997: htip: knight-moore.com/ ‘halflife html),

universities in Latin America and Brazil are being nspired by the British Open University’s
ideclogy and are rapidly incorporating Intemet and other computer-based technelogies into its

range of mstructional tools.

The Virtual University of Monterey in Mexico 1s the largest, most internaticnal, and most
technologically advanced university i the country. Costs at this private institution are not yet

lower than conventional universities.

Another good example of the use of technology in formal education in Latin America is
incorporated in primary and secondary school education targeted on 15-3G year-olds who are
already in the labour force. The Fundagio Roberto Marinho’s Teleurse 2000°° program is
delivered by television to mullions of people every day i Brazil. This program wazs developed
by a private foundation and financed by the Federation of Industries of Sio Paulo State, but it
is increasingly being used in public primary and secondary schools. Educational programming
including the Tekeurse 2000 1s now bemng delivered direct to home by satellite on a special

educational channel (Canal Futurd).

In Brazil, Chile, Costa Rica, Jamaica, and Mexico major programs are now underway with
government support to bring computers to the classroom of public as well as private schools.
There is already a good deal of experience accumulated in the United States and other

countries as well.

Educational television is an area where Latin America s 2 world leader, and streng

economic arguments can be made for giving pricnity to exploiting this existing comparative

% This overview has been inspired by the Forum on Education in the Infommaton Age, Caragesna, Colombia,
9-11 July 1997. The following authors contributed to the forum: Castro, Claudio Moura (1997). Educaaen i
the Information Age: Promises and Frustranons™ Washingon, D.C, The Beaton
Foundaticn, Communications Policy and Practice Program, What's Going On semes. Damel, Sir jobn (1996
Mega-Urniversities and Knowledge Media: Technology — Strategies for Figher Fducason. London, Kogan
Page. Kmght, Peter T. (1996). “Destped to Leapfrog: Why a Revoluton 1 Legming will occur in Brazl,
Russia, and South Africa”.

% These are educatonal software.
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advantage. But given the rapid development of wireless technologes, which permit more
personalized and interactive approaches; it is important to at least experiment in the use of
Internet and other computer-based training and education technologies to complement
television., Brazil's Telcurso 2000 is now moving to develop complementary Intemnet-based

instruction and support to its televised programs and print-based instruction.

UNITED STATES OF AMERICA

UNITED STATES AMERICA: DERPARTWMENT OF EDUCATION

According  to  Val = (2003  bttp://www.ashi.com/specialreports/0902Special
%20Reports /ST html), over the past few years, states in America have started to embrace the
idea of incorporaﬁng_ online instruction into the standard curriculum, and some have crafted
policies to gutde schools in how they should use onhne instruction. Alzbama, for example,
requires online teachers to recetve special training, according to Education Weei. And five
states now require at least one mn-person meeting between learners in online courses and their

teachers.

According to Riley et al (2003: htip:/ /www.ed. gov/technology/eleaming/e-education.pdf),

the United States Department of Education has outlined five techinology goals to faciitate
qualitative e-education. For each of these goals”, there are several options that can be
undertaken to ensure sustained development in implementing technology successfully for e

education.

Goal 1: AL learners and teachers will have access to information technology in their classrooms, schoolk,

carmmnnitier and bomes.

An essential component of school development and transformation efforts in the 21st
century, in the United States and abroad, will be learner and teacher access to educational
technology, such as computers connected to the Intemet. Universal access to the Intemet wili

help end the isolation of teachers; exponentially expand the rescurces for teaching and

57 Refer to the pie graph above 1 order 10 examine the direct proportion that exists befween the gos's Isted

there and the success of e-educzton i USA



learning in schools and classrooms; provide more challenging, authentic and higher-order
learning experiences for learners; and make schools and teachers more accountable to parents

and communnities,

The quality of Internet access is crucial to the American government. Broadband access
will be the new standard. Slow, unreliable connections that cannot support interactvity or rich
multimedia content will no longer be sufficient. To take advantage of access to technology for
improved teaching and learning, it will become increasingly important to build and support
network mfrastructures wired or wireless, desktop or handheld devices that allow multple
- devices to connect simultaneously to the Intemnet throughout every school building and

community in the nation.

To realize the goal of universal access to educztional technolegy for learners and teachers,
the American e-education policy strives to ensure sustained and predictable funding for
technology to ensure that technclogy plans reflect the educational needs of learners and are
regularly updated. The policy aims to improve the affordability, relability of educational
technology; ensure that school buildings and faciittes are moedem; strengthen their
commitment to eliminatmg the digital divide; and ensure that zll leamers have ecual

opportunities to access and the use of technology.
Goal 2: Al teachers will use technology effectively to help learners achieve bigh academic standards.

Most teachers have been prepared for a model of teaching dramatically out of step win
what s needed to prepare the nation's learners for the challenges they will face in the future.
Opportunities have been identified to enhance teacher quality and teacher preparation,

particularly as they relate to the effective use of technology in education.

Ensuring that the nation has effectuve 21st-century teachers requires more than just
providing sufficient access to technology for teaching and learmning. The United States
Department of Education has pledged to improve the preparation cof new teachers, including
their knowledge of how to use technology for effective teaching and leaming; increase the
quantity, quality and coherence of technology-focused activities zimed at the professional
development of teachers; and, tmprove the mstructional support avatiable to teachers who use

technology.

Goal 3: All learners uill hate technology and information lieracy skill.
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The need to prepare learners with the skills they need to participate fully in an increasingly
technological society has become a major priority for the American nation. A meaningful,
unified approach to providing learners with the skills they will need for the future is being
more than a checklist of isolated technology skills. These skills are only a first step 1n assuring

all American children will become proficient information and technology users.

Also necessary are informaticn problem-solving skills, such as how to define tasks, dent:fy
information seeking strategies, locate and access information, determune information's
relevance, organize and communicate the results of the mmformation preblem-solving effort
and evaluate the effectiveness and efficiency of the solution. The call for this new "21st-
century literacy” does not supplant current efforts by states and districts to set znd even raise

academic standards for learners.

The opportunities made possible through the use of technology will be avaiable o 2ll
learners as they progress through school, regardless of personal or socto-economic factors.
Even for those learners who do not pursue technclogy careers, ensuring technology and

information literacy skills will provide a number of benefits

The United States Department of Education mcludes technology and mnformation literacy
in state and local standards for what learers should know and be able to dc. Measures have
been set to ensure learners use technology appropriately and responsibly; to develop new
learner assessment tools; and to strengthen partnerships with mdustry to help meet the

workforce needs of the future.

Goal 4: Research and evaluation will improse the next generation of technology applications for teackhing

and learning,

The United States Department of Education deem that we are stl: at the beginnings of 2
technological revolution that is bringing dramatic changes to our scciety. They acknowliedge
that this technological revolution will not automatically transiate mtc a similar revolution in
teaching and learming. Therefore, they realise the need for 2n expanded, ongoing naticnal

research and evaluation program to improve the next generztien of technology appications.

The Americas noted that to implement such 2 program recqures a sustained, muit-
discipimary collaboration of learning scienusts, technclogists, and subject-matrer experss,
Numercus organtzations have pointed out the urgency of this natonal need, including the
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President’s Committee of Advisors on Science and Technology, the US. Department of
Education, the National Science Foundation, the Naticnal Research Council, private charitable

foundations, independent research institutes and representatives of academia.

To ensure that research and evaluation will improve the next generation of technology
applications for teaching and learning. The USA initiated a systematic agenda of research and
evaluation on technology applications for teaching and learning; encouraged state and local
evaluations of technology programs; and supported the dissemination and use of research-

based information to improve teaching and learning,
Goal 5: Digital content and networked applications will transform teaching and learning.

The United States Department of Education have deliberated that digital content and
networked applications will support transtormative changes mnn their approzches t¢ teachin
and leamning. In order for these changes to lead to increased educational opportunities for 2ll
learners, digital content and networked applications are independently judged to be ot high
quality (both in terms of grounding in learning science and pedagogical effectiveness), are well-
documented, comprehenstve and are available for all grades and subject areas, ancd have the
power to inspire or motivate learners. They are also easy to tind and access, easy for learners

and teachers to use, and accessible to people with disabilities.

MALAYSTA-KUALA LUMPUR

AFRICA-ASIA YWORKSHOP MARCH 2002°°
Distance learning in Malaysia has been in trend for the last four decades. The mode of
delivery was print-based because of the absence of the Interet at that tme and most ¢f the

tution was conducted face-to-face.

The demand for education increased by leaps and bounds, because of the acute shortage ¢f
university places in the public institutions, and the considerable hike in tuthon fees. The

country witnessed a proliferation of private mstitutions, especally m the early 1980%s.

58 Paper presented a1 the Afors-Asia Workshop on Promoting Co-opemtion n Infosmasen and Commurrcation Tedinclogies Development, orgarnsed by Urited Nanons
Development Prograrne {UNDP) and the Govenznent of Malapva at the Natonal Esznite of Public Admmistaion [INT AN, Bukit Kian Mam Carpus, Kuala Lompus, on
26 March 20602, .
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According to Alhabshi, 2002: 3, the advent of Internet in the early 1980’s did not attract e-
learning mstantaneously. Two reasons may be suggested for such a lack of enthusiasm in e-
learning: Firstly, the Intemet was still not very stable and 1ts lack of penetration would not
attract the critical consumers required. Secondly, face-to-face teaching and learning 1s sull very

much preferred for lack of confidence in independent study.

e-Lezrning was introduced by Universitt Tun Abdul Razak (UNITAR) in Septernber 1998.
Only 162 leamers registered for the two undergraduate degree programmes namely Bachelor
of Business Administration (BBA) and Bachelor of Informatien Technolegy (BiT). At least
half of that number who registered was from working individuals who have either failed to get
a place in other umversities or who have had some post secondary qualification and mntended
to improve them-selves. They were strongly motivated to study by the flexibility offered by

UNITAR through 1ts e-leaning programme.

Unlike most of the global institutions, particulzrly n the USA, which depencs heavily on
the Intemnet to deliver materials and provide active interaction between leamers and faculty,
UNITAR offers a hybnd model that combines three important components. The three
components are the interactive, multimedia content on CD’s and on the web, the face-to-face
meetings and the Intemet-based support system that provides continucus interacticn between

the learners and faculty.

The production of interactive, multimedia content 1s available both on CD and the web
because of the wireless broadband technology that is now available. The web-based
interactive, multtmedia content is often cheaper to produce and easy to modify or update. A

special outfit has been established by UNITAR to develop all its contents.

The face-to-face meetings are important, especially for those coming straight from nigh
school, 2s a means of building confidence i them and for those who are still sceptical of the
e-learning mode. UNTTAR has established seven centres throughout the country to cater for

the widely distributed population of its learners, who now number more than 7500,

COURSE MANAGEMENT SYSTEM

The Virtual On-line Instructional Support System (VOISS) is the man course management
systern for learners and instructors at UNTTAR. The system contains more than ten differsnt
modules or functions, such as the on-line tutorial, forum, frequently asked questions (FAQ), e-

i1 bulletin board, announcement, assionment, quiz znd exammation. Al modules, excep:
] 3 [
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the on-line tutorial (OLT) fall under the category of asynchronous communication tools. The
synchronous on-line tutorial i1s implemented rather cautiously due to network instabiity and
narrow bandwidth even though most pecple tend to associate real-time, multimedia learner-
instructor interaction as defining the e-education academic model. The VOISS is currently on
version 2.0, which is a considerable improvement of its predecessor version 1.0. Local

software engineers have developed both versions.

VIRTUAL LIBRARY

The main library of UNITAR, meant to support the reference needs of leamners, holds
more electronic, on-line collection than the physical form. Leamers can gain access to the
library anywhere, anytime from any computer. This makes it possible for any registerec leamer
in any region to use one single source of library materials. The strength of the virtuel library
rests on its on-line database subscription such as ProQuest, ERIC, FuroMonitor and

ABI/INFORM Global® with more than 1000 titles accessible by all leamers in real time.

This concept is very much in line with that of 2 virtual university environment pioneering

e-education in the country.

{OTHER SUPPCRT SYSTEMS IN A VIRTUAL ENVIRONMENT

Apart from the tutorials, learners may send e-mails directly to their course co-ordinator or
to the Customer Relations Manager (CRM) whenever they have any problems. If they send
any quety through e-mail, fax or telephene to the CRM, they can rest assured that their queries
will be attended to in less than 24 hours. All queries that are made through CRM are recorded
and forwarded to the night personnel for immediate response. The person who sends the
query would be given a ticket number with which they could use to check the status of the
query. Those personnel who do not respend in time will receive a reminder from CRM to do

so immediately. The service 1s provided 24 x 7 or 24 hours a day, seven days & week.

The learners are also receiving support from the virtual library at any time they like or need.
Apart from the electronic materials that they could access from anywhere at any time, they
have also established a system whereby course co-ordinators will post addinional reference
materials n the form of notes or articles for ther leamers to benefit from in 2 speciz! section
of the virtual library. Leamers can access these materizls at any time virmeally without having o

go to the university as is done m conventional librartes.

5% These are digital hibrary service providers. They are also software vendors.



A branch in Cambodia has also been established, and negotiations are 1n progress to
establish partmers in Indonesia. Accreditation from the National Board of Accreditation for
seven programmes® has been received. UNITAR has obtained the Multimedia Super Corridor
(MSC) status, which implies that they have been recognised for their ability to produce the
right type of knowledge workers for the country’s future needs.

UNITAR holds the opmion that e-education 1s the way of the future and hence they are
completely committed to it. They have realised that for them to be successful they have to be

ahead of the others because competition is becoming much stronger.

OVERVIEW

According  to  Perspectives of ICT m  the New  Europe (2004

http:/ /www.eleamningeuropa.info/doc.php?id=4987&lng=1&docing=1), the largest
development ever undertaken by the European Union (EU) has become a reality. Ten new

countries are running fast through the full adoption of new technologies into education.

Cyprus, the Czech Republic, Estonia, Hungary, Latvia Lithuaniz, Malta, Peland, the
Slovack Republic and Slovenia had entered the European Union, increasing the populaticn by
75 million citizens. They have been referred to by the term ‘Acceding countries’ and now they

are the new member states.

In the new members and candidate countries £5% of households do not pessess a PC and
81% do not have access to the Intemnet. Instead of these difficulties, the number ¢of Internet
users has grown by almost 60% since the year 2001, from 8,6 users to 13.9 users per 100

population, while in the rest of the EU the average growth was only 29%. Although the

& These are Certificate in Business Admindstration, Certificate in Informesoz Technology, BBA, BIT, M3A,
MITM aad MIMT
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percentage of Internet users is much less than the rest of the EU, some countries are close to

the average level (Cyprus, Czeck Republic, Estonia and Malta).

PC penetration has increased visibly since 2001 and some countries, like Cyprus, Maita and

Slovenia have penetration rates close to the average of the rest of the European Union.

AFFORDABILITY OF COMMUNICATIONS

The affordability of a PC 1s obviously a key factor to spread Intemet use. In some countries
this equipment can be quite expensive. The cost of a PC 2s the percentage of monthly income
can nise to 366% (Lithuania), 213% (Bulgana), 204% (Latvia) or 196% (Romaniz). In other
countries the percentage goes down to 47% (Malta), 59% (Cyprus), 83% (Poland) or 86%

(Slovenia).

In the countries with higher costs, the decisicn to buy a2 PC would require significant
justification in terms of ‘added value’ provided by the services on the Intemet. The user would
need stronger reasons to be connected rather than the simple goods purchasing or the
possibiity to use eGovernment services. This fact suggests that there are 2 lot of opportunities

to create new services.

CPPORTUNITIES FOR ALTERMNATIVE TECHNOLCGIES

Data from Estonta and Lithuania show that 46% of households are without a fixed line
service. This percentage includes 23% of rural households, 15% of urban households and 8%
of metropolitan households. Obviously there are good opportunities for the use of zlternative
technologies such as cable TV and wireless to gain access to the Internet. An example of the
use of alternative technologies can be found in Czech Republic where one of the mebile
operators has launched a service providing a wireless internet connection (based on GPRS
technology) covering the whole country. A fixed monthly fee provides unlimited Internet
access. On the other hand, the 85% of Malta 1s covered by cable TV services, hence providing

an alternative medium to connect to broadband.

USAGE AND FREGQUENCY
Significant increases i the number of regular users in the Internet can be found i the
Czech Republic, Estonia and Slovenia, possibly due to economic conditions and the lower

relative costs of a PC and Internet access.
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The average percentage of regular Intemnet users in all countries is 31%. Only 7% are
irregular users, while the percentage of non-users climbs to 62%. The Czech Republic, Estonia

and Slovenia are the three countries with at least 50% of users.

The most widespread usage of the Intemet in the Acceding and Candidate Countries is for
information searches, with over 80% of regular users making this claim. Obtaining games and
music is an activity pursued by almost 40% of users. Over 75% of users claim that they send
and recetve e-mail and on average 32% of users say they use Intemet to participate in chat

rooms and discusston forums.

EQUIPMENT

Approximately half of the countnies concemed have achieved, and several other countries
are approaching, the target of 5 — 15 computers per 100 pupils. There has been significant
progress in the provision of computers for leamers in secondary level. Cyprus, Czech Republic
and Hungary have ﬁmmed by fifty percent from 2001 to 2003. At the secondary education
level ICT is on the whole a compulsory subject. In most cases, national curricula combine the

two approaches to ICT: as a separate subject and its use as a tool for other subjects.

Genenc Resources

Philosdbhy and
Literature

Languages Mathematics Other Teaching
Figure ]4: Visual description of an active Furopean web page that is used by pupils and educators
who engage in e-learning”’

There has been significant progress in the provision of websites for learners and educators

in secondary level. Figure 14 illustrates one example of such mteractive websites.

2c60274e0617d1264a4a4a6d2&p?
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"The cost of a computer and the cost of the Internet connection were ctted as reasons for
not acessing the Internet by 11% and 8% of respondents respectively. In the countries with 2
lower GPD per capita, sufficient Public Internet Access Points could be established as an

interesting alternative to home computers.

Only 11% of respondents claimed to have not exact knowledge on what the Internet
actualy 8. On average, 23% of the people claimed that they do not know how to use a
computer. Finally, the main technical reason given for not using the Internet is the lack of an

access device at home (17% on average).

CONCLUSION

The development of e-education m six different countries was examined in this chapter.
Comsiderable progress has been made in many areas related to the Information Scciety in the
recent years. Many countries have made significant efforts towards the implementation of the

Knoewledge-based scciety.

Some highlights of the review were the noticeable desire to stimulate development of
interaCtive, media rich and multiingual knowledge management. The implementation of e-
govemnment services, the ntegration of ICT training into every pupils’ education or the

deployment of lifelong ICT training was identified.

A review of literature and studies pertment to this study was undertaken in order to
partcularly explore the use and impact of ICTs in developed and developing countries. An
attemPt was made to look at the area of teaching and learning as well as the administrative,
muarzgeral and technical prerequisites that are necessary for sustained ICT development and
use. The literanure indicates strongly that the effective use of ICTs =1 2 country impacts
strongly on the competitiveness of that economy within the global marketplace as wel as the

ability of governments to deliver on their social goals.

The development of ICTs in education 1 seen as an important priotity by mos* countries.
Experiences from other countries (whatever their stages of development) show that facters,
which accompany the successful mmplementaten of ICTs in scheols, ere sucwered and

/ Eff-‘ v d i + : 11 3 [ 1
cortnuous. Effective programmes are designed to tram educators to use the new techaology
for educational purposes. The literature also shows that ICTs should be integrated from the

begnning into the teaching and lezrning process, as well as the administraton and
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management systems for the path of development to be effective. At the same time studies
from other countries show that as educators become more confident so the levels of

integration and innovation increase.

The next chapter focuses on KZN’s proposed poiicy on e-education. The ex-minister of

education has requested invitations for comments on the proposed policy.



Chapter 7

E-EDUCATION IN SOUTH AFRICA

INTRODUCTION

The Indian model of e-education (among other models) was examined in the previous
chapter. In this chapter the speech by the President of India, which was delivered at The
University of KwaZulu-Natal during September 2004, is reviewed. He uses develepments in

India as a posstble model for how e-education can be implemented 11 South Afnica.

The draft proposal for the introducing of ICTs into South African Schools (as cutlined by
the Department of Education and Culture: 2003) is inspected. The proposal includes the
purpose of ICTs in schocls, govemnment’s response to the growng digital divide and the
various stages for its introduction into our schools. The draft paper also suggests guidelines

for implementation and maintenance of ICTs in schools.

EVOLUTION OF ENRICHED SOCIETIES
On 17 September 2004, the President of India addressed a congregation at the University
of KwaZulu-Natal. His address was based cn the evolution of enriched sccieties. Whar

follows is a summary of key aspects of his message.
“Friends let me recite the four beantiful lines:
O Learning gives creativity;
o Creativity keads fo thinking;
O Thinking provides knowledge;
© Knowledge makes you gredt.

My presentation will be focused on how to achieve a prospercus, a beautifnl and an enlightensd
Africa and how India can be a partner in such @ great missicn, @ wission for the pecple who have

become independent from apartheid and foreign rule.” (President of India: 2004

The President of India went on to explam that we have multiple societies 1 every nehon
starting from agnceltural soctety, mdustrial society, and information society lezding <o

knowledge soctety. During the 20th century, sccienes underwent z change om the
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agricultural society, where manual labour was the enitical factor to the industrial society, where
the management of technology, capital, and labour provided the competitive advantage. The
information era was born in the last decade. Networking within the country and with the other
naticns and the softwate products drove the economies. Some of the nations including India
exploited this opportunity well. In the 21st century these nations have enterec into the

knowledge society.

He explained how we can work together to make cur socteties enriched by knowledge and
transfortming them into knowledge societies. This encompassed efficient utilization of existing
knowledge to create a comprehensive wealth for the nation and also improve the quality of
life, in the form of better health, education, mirastructure, and other societal needs. The abiiity
to create and maintain a knowledge society infrastructure, develop the needed knowledge
workers, and enhance their productivity through the creation, growth, and expleitation of new
knowledge, will be the key factor in deciding the prosperity of this knowledge society.
Whether or not a nation has developed into a knowledge society 1s judged by the way it creates

and deploys knowledge in sectors like ICT, Manufacturing, Agriculture, and Healthcare,

‘The President of India outlined that in the knowledge economy the cbjective of a society
changes from fulfilling the basic needs of all round development to empowerment. He offered

the following suggestions for the development of our country:

© The education system instead of going by text book teaching will be promoted by
creative, interactive self leamning — formal and mfcrmal with focus on values, menit
and quality. The workers instead of being skilled or semiskilled wil be
knowledgeable, self-empowered and flexibly skilled and would adzpt to newer
technologies seamlessly. The type of work instead of being strucrured and

hardware drven will be less structured and software driven.

0 Management style will emphasize more on delegation rather than giving command.

Impact on environment and ecology will be strkingly less compared to the

mdustrial economy.

o 'The economy will be knowledge driven and not industry dniven for wiich specia

capacities need to be butlt and nurtured among the students.

from the
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o All the ingredients for capecity building should be embedded righ

beginning of the students’ life. A good educational model is the need of the hour

Jenh,
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to ensure that the students grow to contribute towards the economic growth of a

nation.

o For participating in the nation building tasks, the following capacities are required
to be built among the students in their formative years by the ecucational
institutions zre: The capacity for research or ingutry, the capacity for Creativity and
Innovation, particularly the creative transfer of knowledge, the capacity to use high
technology, the capacity for Entrepreneurtal Leadership and the capacity for Moral
Leadership.

o Teachers should give learners the skills with which they find a way torough the sea
of knowledge that we have created and continue with life-long leaming. Today, we
have the ability, through technology, to really and truly teach ourselves to become

the life-long learners. This 1s required for sustained economic development.

o Leamets should learn how to manage knowledge collectively. When the
mnformation is networked the power and utility of the mformation grows as
squared as predicted by Metcalfe's law. Informaten that is static does not grow. In
the new digital economy mnformation that i3 circulated creates nnovation and

contributes to national wealth.

o Every learner should continuously learn to know how to use the latest technclogies
for aiding their learning process. Universities should equip themselves with
adequate computing equipment, laboratery equipments, and Internet facilities and
provide an environment for the students to enhance their learning zbility. In the
midst of all of the technological mnovaticns and revolutions we cannot think that
the role of the teachers will be dimmished. In fact the teacher will become even
more important and the whole wotld of education wiil become teacher zssisted and
would help in “tele-porting” the best teacher to every nock and comer of the

countries and propagate the knowledge.

and in the university environment. We should teach our students to taxe caleulared

also cultivate 2 disposttien to do Lhings right. This capacity will enzble them 1o take

up challenging tasks later.
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His summary indicated that inquiry, creativity, technology, entrepreneutial and moral
leadership are the five capacities required to be built through the education process. If teachers
develop in all learners these five capacities, they will produce “Autonomous Learner” a self-
directed, self controlled, life-long learner who will have the capacity to both, respect autherity
and at the same time is capable of questioning authority, in an appropriate manner. These are
the leaders who would work together as a “Self-organizing Network™ and transform any

nation into a developed nation 1 a ime-bound manner.

TECHNCLOGY FOR [DEVELOPMENT: NCN-LINEAR GROWTIH

Further, the President elaborated on the 1ssue of technology for development Technology
1s the non-linear tool available to humanity, which can affect fundamental changes in the
ground rules of economic competitiveness. Technolegy s born when science is applied to
progress. The technology results into cost effective and high quality products, leading to
economic growth. and a clean green environment. Sustained economic growth and a clean
green environment with technology value addition leads to prosperity of the society. The
Prestdent felt that the prospenty of society brings happiness and peace in the nation and that
technology can help in providing cost effective quality education to a large number of students

located in far away places through Virtual Classrooms.

AMULTI-PRONGED APPROACH FOR [ELE-EDUCATION

The president adopted a three-pronged approzch to make distance education srogramme
viable and spoke of successful propositions needed to serve as a universal ‘ele-education
system to all remote parts of the country. The three essential components are Conneciivity, an

efficient Tele-Education System and generation and deployment of quality content.

Remote locations could still be reached through space communication with its low costs,
high bandwidth and networking capabtlity. Also data compression techniques cen be cf great
help in increasing bandwidth utilizations. These network systems should provide a highway for
reaching quality education, tele-medicine, e-governance, e-commerce and entertainment to all

parts of the country.

He emphasised that once we have the connectivity, then there could be 2 universal tele-
education system in place to brng virtual classrooms in a multi class environment with
seamless two-way interaction between the teachers and students i 2 colizborative

environment. This system should not only enable the lectures to be delivered from the
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university to reach any remote comer but also enable a good teacher in the remote area to

lecture to other participants of the programme.

The President narrated an experience in the tele-education delivery system piloted at
Rashtrapati Bhavan (President’s house) for providing szteliite connectivity for the PREVIK
(President’s Virtual Institute for Knowledge) members. The connectivity was through V-8ATs
provided by ISRO, Voice Over-IP and Intemet. It provides for both synchronous and
asynchronous communication, from text to voice, to video; one-to-cne, one-to-many and
many-to-many connectivity. On this platform, a live virtual studio environment was created to
connect a number of remote locations and provide seamless connectivity. It was possible for
him to give a presentation and address the participants in the remote locations and also
interact through varicus collaborative tocls. He ceuld refer to any information on: the web and
push them to all the remote locations. He could also delegate the remote expert to give a

lecture to 2ll those who are connected.

According to the President, they have established a Digital Library and digitized zround
two million pages. He explained how he could search for 2 particular page and push the page
to all the participants through tele-education. It 1s an integrated sclution, which made him feel

as 1f he was virtually connected to all participants in multiple locations.

According to the president, there are three L’s of leaming: lectures, lzaboratory and library.
The content encompasses all the three L’s. Content can be generated in many ways. The first
one is the assimilation of the subject by an expert teacher through research study of many
books and articles leading to the generation of quality and creative content in a presentable
format. The teacher presents in a unique and nnovattve way to make the content appealing
and easily understandable to the students. The second form of content could be based on 2
self-learning method by breaking down the content into a series of question and answer
models and FAQs. Third, content may be from varicus books, which can be extracted
through 2 digital library and presented just in time to all the remote students. Fourth may be
content from the Internet, where a wealth of information is available. A teacher may search
for the information on the Intemnet and push the content live through the tele-education

system.

The content should have supportive amimancns, which may even bring virtual lzboratories

and virtual immersion effects to the remote students. When the content is generated, it snould

[y



be a sharable learming object across the nation and across all platforms. The content may be
generated making use of the student’s creative and innovative thoughts under the guidance of
the expert teachers as a group activity based on a pre-determined standard. 'This is possible
since the educational institution has developed the capacity within the student to teach while
studying. The generated content through this process may be vatidated and deployed for

delivery of lectures through the tele-education system.

Teachers after delivering the talk will 2lso be asked a number of questions by the students.
The proceedings of the questions and answers session can be added to the content document

for ennching it.

The Prestdent of India offered willingness to work together with South Africa in focused
mission areas, establishing connectivity through satellites and high speed networks in all
educational missions. He stated that Indza 1s also willing to work together with South Africa in
creating quality éorxtents, be it the lectures, the courseware or the digital library and also

provide a well tested tele-education software suite for immediate deployment.

“Through this world of education we the pegple of India are willing to walk with you — a long walk to
Jreedom from porery.” {The President of India: 2004)

DRAFT WHITE PAPER ON B-EDUCATION: SOUTH AFRICA’S RBESONS:E To T

t

DEeEVELOPMENT AN ICT ENVIRONMENT

According to the South African delegate at the “e-Space” world conference in Yasmine
Hammamet Tunisia, South Africa does not identify ICTs as a priority-working tocl. (SA3C
news: 2 July 2004 — 08h3G)

According to Asmal, (Drgft White Paper: Sept 2003), Informmation and communication
technologies (ICTs) are central to the changes taking place throvgnout the world. Digital
media has revolutionised the information society and advances in ICTs have crzmazticaly
changed the leaming and teaching process. This has opened up new lezring cpportunities
and provided access to educational resources weil beyond those traditionally avaizble. The
provision of a telecommunication infrastructure avatlable for leaming and teaching is graduzlly
increasing, and many schools are exploiting the benefits of ICTs to enhance the cuality of

teaching and learning, The introduction of ICTs to schools 1s creating new ways for learners



and teachers to engage in information selection, gathering, sorting and analysis. In addition,

ICTs have the potential to enhance the management and administrative capactty of schools.

The White Paper sets out Governments response to a new information and
communication technology environment in education. Government wants to ensure that every
school has access to 2 wide choice of diverse, high-quality communication services, which will
benefit all learners and local communites. The service provided by the mnitiative will enhance
life-long learning and provide unlimited opportunities for personal growth and development
to all. The challenge of providing modern technclogies to scheols 1n order to enhance the
quality of learning and teaching will require a significant investment. Given the magritude of
the task ahead, and 1n the true spirit of Tirsano, the public and private sectors wilt have to join
hands to ensure that children receive high-quality learning and teachng. This White Paper
represents a new framework for the collaboration of Government and the private sector in the
provision of ICTs in education. Through this initiative, it is hoped schools will wum mto
centres of quality learning and teaching for the twenty-first Century. It 1s hoped thar the White
Paper will enable the education sector and zll its parmers to ensure optirnal availability and use
of ICTs tn education, in 2 manner that will create better access to quality education for all, and
bridge the digital divide, both within our country, and between our country and other parts of
the world.

THE USEOF [CTS IN SCCIETY AND EDUCATION
A global revolution is currently taking place in education and training. It is driven by the
changing nature of work, the realities of the information age, new globa! partnershins and an

awareness of the need for equal distribution of educatonal opportunities.

Education systems have an obligation to deliver on public expectations of quality education
for economic growth and social development. However, in the context of developing
countries, quality improvement and the enhancement of excellence should take into
consideration the need for increased access, equity and redress. These efforts are, 1 most
instances, undermined by factors such as fiscal constramts, spatial barrters and other capacity-
related limitations to delivery. As demonstrated 1n various contexts, imformaton and

communication technologles (ICTs) have the potential and capzcity to overcome most of

these barrters.
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The expansion of ICTs is driving significant changes in many aspects of human endeavour
throughout the world. At both micro and national levels, ICTs have increased the
effectiveness and reach of development interventions, enhanced good govemance, and

lowered the cost of deliveting basic social services.

As in other spheres of social and economic development, ICTs have improved the quality
of education and training. It is for these reasons that Government has been quick to seize the
opportunity presented by the practical benefits of ICTs as a key for teaching and leaming in
the twenty-first century.

The ICT revolution has had an mmpact on curriculum development and delivery and
continues to pose new challenges for education and training systems around the world. These

challenges can be summarised into three broad areas, namely:

0 Participation in the information society;
© Impact of ICTs on access, cost effectiveness and quality of educaticn; and
o Integration of ICTs into the learning and teaching process.

These challenges present themselves within the context of globalisation and polarization.
They occur in a world experiencing increasing disparities between the rich and poor, among
and within nations. The use of ICTs i Africa recorded a 20% increase in 2002, mostly due to
increased usage in urban areas and countries with a higher GDP per capita. However, while
72.7% of Americans currently use the Internet, only 6.4% of Scuth Africans have access to

and use the Internet.

The digital divide 15 not only about connectivity and infrastructure dispasities, it is zlso
about: local content development in terms of the number and quality of local websites, local
language content and the use of local online content by key sectors; collective knowiedge
geiler;m'on; building 2 domestic knowledge economy and promoting cniine trarsactonzl
capabilities for the consumer, business, and government sectors; developing the capacity of
the workforce by improving Internet access and educational offerings in schoo's end colieges,
creating digital lbranes for universities, promoting professional training institutes, and
stmulating the economy to absorb people with a variety of ICT skills; overcoming culrurel
inhibitions and insecurities about developing competence for surviving the brezkneck speed of

the Internet age and creating a nsk-taking culiture; co-operation and coliaboraton cetween
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different sectors and also within the private sector; creating open investrnent climates for the
incubation, launch, acceleration and mnitial-public-offering phases of ICT-related SMMEs; and

ICTs as a core feature of innovation and competitiveness.

THEUSE Or ICTs To REDUCE POVERTY IN AFRICA

Africa 1s a developing continent. The lack of developed infrastructure for mformation and
communication technologies is widening the gap between Africa and the developed world. In
response to this under-development, Africa has adopted 2 renewal framework, the New
Partmership for Africa's Development (NEPAD), which identifies ICTs as central i the
struggle to reduce poverty on the continent. ICTs provide hope for overcoming barriers of
social and geographical isolation, increase access to information and education, and enable the

poor to participate in the making of decisions that have an impact on their lives.

Within education and training specifically, NEPAD recognises the pivotal role of ICTs n
the establishment of regional distance leamning and health education programmes to improve
the situation in the health and education secters. In order to rezlise the benesfits of IC s,
Africa should develop and produce 2 pool of ICT-proficient youth and learners, from which
the country can draw trainee ICT engineers, programmers and software developers. In pursuit
of this objective, a network of training and research institutions that build high-leve! personal
knowledge should be established and existing projects to connect schools and youth centres

should be accelerated.

GOVERNMENT'S RESPONSES T0 THE DIGITAL DIVIDE

If South Africans are to participate in the knowledge economy, every effort should be
made to prevent social exclusion. President Thabo Mbeki issued the following statement at the
Imbizo for African youth: "We must continue the fight for Lberation against poverty, against nnder-

develspment, against marginalisation” and "... information and communication technology ... i a cnifically

important tool in that siruggle”.

In 2001 the Presidential Natonal Commission on Informaticn Society and Development
(PINC on ISAD), censisting of representagves from the public and private sectors, was
established, 'The Commission advises Govemnment on the cptimal use of ICTs to address
South Africa's development challenges and enhance South Africa’s global competitiveness. At
the same time, the Presidential International Advisory Council en Informaticn Seciety and

Development (PIAC cn ISAD) was established. The Council consists of chief executve
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officers from major international corporations and experts active in the field of information
and communication technologies. The role of the Advisory Counci is to advise Government
on addressing the digital divide. At its second meeting in September 2002, the Advisory
Council identified three focus areas for developing ICT's:

o  FEducation;
O Health; and
0 Small, medium and micro enterprises (SMMEs)

Through the Department of Communications, the Electronic Communicztions and
Transactions Act (2002) lead all ICT initiatives in South Africa. It calls for the development of
a five-year national e-strategy that aims to enable and facilitate electrenic transactions in the
public interest, including in the education sector.

Various government departments in support of integrating ICTs into teaching and leaming
have provided other enabling legislative and policy frameworks. The challenge s to roll cut
ICT infrastructure that is specifically suited to Africa. Through approprizte technologies, it is
hoped that South Africa will leapfrog into the new century, bypassing the unnecessary
adoption cycle, and implement a solution that works now, and has the capacity to handle

future developments.

Three critical elements will determine ICTs funure as an effective ool for social ang
economic development. The first is cost. Any solution that South Africa adepts has to be cost-
effective 1f we are to meet cur developmental demands and reach the most remote parts of
our country. Second is the question of sustainability. It is no use having state-of-the-art
technology unless it can be sustained. Third is the efficient utilisation of ICTs. Deployment of
ICTs does not guarantee their efficient utihisation. Capacity building and effective support
mechanisms should accompany deployment. Despite the difficulties that constrain the
integration of ICTs mnto management, teaching and leamning, the Ministry 15 determined to

direct the implementation of a progressive programme for change.

It 1s to this end that the Department of Education will invest in national initatves to
increase access, boost the capacity of managers, teachers and leamners, and provide electronic

resources of the highest quality.
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THE CURRENT PROFILE AND DISTRIBUTION CF ICTS IN SCHCOLS

Compiling an ICT profile for South African schools presents 2 challenge. Statistics are
influenced by various factors, including the rapid redundancy rate, the level of usage and the
sharing of ICT resources. Provinces are at different levels of ICT integration in education.
Significant progress has been made with provincizl implementation mainly in the "Western

Cape (Khanya); Gauteng (Gauteng OnLine) and Northern Cape (Connectivity Project).

Over the last five years, Government, the private sector, para-statals, and non-
governmental organisations have responded positively to the challenge of bridging the digital
divide. Efforts in bridging the digital divide include, ameng cthers, the following:

iCTs for Professicral Development

SCOPE (Finnish Development Support), SchoolNet SA znd the South Afnican Institute
for Distance Fducation has developed 11 Teacher Development Modules for mntroducing
ICTs nto schools. SchoolNet SA provides cnline, mentor-based in-service training for

teachers o introducing ICTs into the curticulum and management;

The INTEL "Teach to the Future" Teacher Development Programme provides teacher
training in ICT integration into teaching and learning. Mindset develops content resources and
makes it available via satellite television, Internet multimedia and print supplements. An
Fducational Portal initiated by the Department of Education provides digital content

resources.

INFRASTRUCTURE AND CONNECTIVITY OF ICT INSQUTH AFRICA
0 The Telecommunications Act 103 of 1996 and amended in 2001, called for the
development of an Educational Network and the implementation of an e-rat 62 (a

discounted connectivity rate) for GET and FET mstitutions;

0 Microsoft has donated software and provides teacher development and suppors

€ The e-rate, or Fxucation Rate, was established in the American Telecommurications Act of 1996 to provide
discounts to schools and Ebrasies to connect to the Inemet According to FCC Chairran Wiliam Kennard,
$3.65 billion in F-rate funds have been distibuted since the subsidies began in 1998, ard 1 million pubbc
school classrooms have been wired A study released in September by the Educaton Department and the
Urban [nsttute found that 75 percent of public school distncss aad individual scheels kave appied for St
funds, and neady 84 percent of the money has gone to public schools. About half of gublic tpranes and 15
percent of prvate schools have applied for the funds
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© The Digital Partnership Programme provides 188 000 refurbished computers and
20 000 laptops;

o SENTEC is obliged to provide 500 schools with computer izbs and teacher
development, through licensing obligations;

© The 1800 MHz/3G Frequency Spectrum available to mobile operators obliges

themn to provide universal services to schools;

o 'Telkem Foundation has established SuperCentres® in more than 1 300 schocls
providing computers, software applications, Internet connection, monthly

subscription and a rent-free telephone line; and

0 Telkom Foundation, together with Telkom's strategic partner Thintana, has
committed over R200m to support education and training in the arezs of ICT,

mathematics and science.

While such mnitiatives may be dispersed and uncoordinated, they represent an mmportant
base from which we can learn and on which to build. Disparities reflected in South African
society also find expression in ICT integration into education. Althcugh the number of
schools with computers for teaching and learning increased from 12.3% in 1999 to 26.5% in
2002, there are still more than 19 000 schools without computers for teaching and learning,
Based on data from the Educaton Management Information System (Department of
FEducation, Pretoria) and information recetved from provinces, Figure 15 (on the following

page) reflects the distribution of ICTs in schools across all provinces.

Analysis of the data reveals that the growth rate of schools that acquired computers
between 2000 and 2002 averages 59% and was higher among secondary schools than primary
schools. If the same growth rate is maintained over the next two years, only $ 278 schools

will have computers by the end of 2004.

Despite some extreme vartations, scheols i Gauteng, Northern Czape and Weswern Cape
have, on average, a better ICT infrastructure than schools in Eastern Cape and Limpopo.

Schools in Free State, KswaZulu-Natal, Mpumatanga and North West hold a muddle pesition.

E-mail facilittes are beginning to be used more extensively in many schoois as 2

management and administrative resource, and also in some cases, as a teaching and leaming

& Refer to my discussion on SuperCentres later in this chapter,
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resource. Internet access is becoming more commoen, but the use of the Internet for
teaching and leamning purposes is very limited, due to high connectivity and
telecommunication costs, lack of local content and examples, and inadequate technical and

pedagogical support at local level.

Schools with
Provinces Schools with computers Computers for
Teaching and learning
Hastern Cape 8.8% 45%
Firee State 25.6% 12.6%
Gauteng 88.5% 45.4%
-
KywraZulu-Natal 16.6% 10,49,
Mpumalanga 22.5% 12.4%
Northern Cape 76.3% 43.3%
Limpopo 13.3% 4.9%
North West 30.5% 29.9%,
Western Cape 82.4% 56.8%
. o 26.5%
National 38.2%

Figure 15: Tabulation of Schools with computers, by province (2002)
(Draft White Paper: Sept 2003)

In both primary and secondary schools, the teaching of basic computer principles and
word processing skills forms the most importznt component in the teaching of computer
literacy. Limited integration into teaching and learning is also evident. Beyond the issue of
access, there is a gap in the ability of learners and teachers to use these technclogies
effectively, to access high quality and diverse content, to create content of their own, and tc

communicate, collaborate and integrate ICTs into teaching and learning,

‘The present situation, as illustrated above, cannot be maintained if South Afrca 1s to
address the digial divide. Like most parts of the world, the South African ecducation and
training system has to respond to the pressures and challenges posed by the information
revolution. It 1s for this reason that Government has expressed a strong commitment to the

use of ICTs in education.



THE FUNCTION AND PURPOSE CF E-EDUCATION

The challenge is to go beyond the mere exchange of informaticn and to transform e-
FEducation mnto a range of learning activities that meet educational objectzves. e-Education 1s
more than developing computer literacy and the skills necessary to operate various types of

information and communication technologes. It is the ability to:

o Apply ICT skills to access, analyse, evaluate, ntegrate, present and communicate

mformation;

o Create knowledge and new information by adapting, applying, designing,

inventing and authorng information;

0 Function in a knowledge society by using appropriate technology and mastering

comrmunicaton and collaboration skills.

e-Education views ICTs as a resource for reorganising schooling, and a tooi to assist whole-

school development. It includes ICTs as:

o A tool for management and administration;

o A resource for curniculum integration;

o A cémmu:ﬁcation tool;

o A collaborative tocl for teachers and learners; and

0 A learning environment that advances creativity, communication, ccllabcration

and engagement.

ICTs, when successfully integrated into teaching and leaming, can ensure the meaningful
interaction of leamers with information. ICTs can advance high order thinking skills such as,
comprehension, reasoning, problem-solving and creative thinking. Success in the infusion of
ICTs into teaching and leamming will ensure that all learners wili be equipped for full
participation in the knowledge society before they leave further education and training (FET)
institutions. Moreover, these leamners are likely to uthse e-Government processes, not only to
acquire and use information, but also to implement public sector reforms that can enhance
transparency in govemment operations. These leamners wili use ICTs to enhance nteraction

between citizens, governmental organisations and public and elected officials.
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These learners will invent new ways of using ICTs to realise the Department of Education’s
vision of developing citizens who are critical and active lifelong learners. ‘The challenge facing
our education and training system is to create a learning culture that keeps pace with these
changes, and equips pecple with the knowledge, skills, ideas and values needed for lifelong
learning, Our education system should create graduates who use information effectively and

keep abreast of technological advances.

Information and communication technologies (ICTs) represent the convergence of
information technology and communication technology. ICTs are the combination of
networks, hardware and software as well as the means of communication, ccllaboration and
engagement that enable the processing, management and exchange of data, imformation and

knowledge.

THE SIGNIFICANCE OF E-EDUCATION

New models of leaming are radically changing our concept of education. Education for
human development in the leaming society requires collaberative leamning, and focuses on
building knowledge. These changes arise from shifts in educational gozls, and from new
concepts in learning and knowledge creation. The Department of Education believes that
developments in ICT’s create access to leamning opportunities, redress inequalities, improve the
quality of learning and teaching, and deliver kfelong learning. ICTs can accommodate
differences in learning styles and remove barriers to leaming by providing expanded

opportunities and individualised learmnmng experiences.

Experience worldwide suggests that ICTs play an important role in the transformation of
education and tramning. ICTs can enhance educational reform by enabling teachers and
learners to move away from traditional approaches to teaching and learning. In 2
transformed teaching and learning environment, there is a shift from teacher-centred, task-
onented, memory-based education (with technology at the periphery), to an inclusive and
integrated practice where leamers work collaboratively, develop shared practices, engage

meaningful contexts and develop creative thinking and problem-solving skills.

There is sufficient empirical evidence that mvestments in ICTs yield posiave results for

learners and teachers. Studies have demonstrated improved leamer ach:evement in:
0 Application and production of knowledge for the real world;
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0 The ability of learners to manage leaming;

o 'The ability to promote achtevement for learners who experience barriers to
P

learning;

O Accessing information that increases knowledge, inquiry and depth of

nvestigation.

Furthermore, the use of ICTs has demoenstrated improved inventive thinking sklis, such as
creativity, problem solving, higher-order thinking skills and reasoning, along with improved
effective communication. Improvements in interpersonal skills, such 2s wating, public
speaking, teamwork and collaboration, and improved productivity skills, including creating
high-quality products, have also been reported. ICTs encourage 2 teaching and learning
milieu, which recognises that people operate differently, have different learning styles and
have culturally diverse perspectives. ICTs embrace inclusive education by providing
oppottunities, alternative methods of instruction and flexible assessments for leamers who

experience barriers to learning.

Benefits to the broader society include increased opportunities for htelong learming,
communication and exchange essential to democratic living, and the creation of a pocl of

globally competitive human resources.

Professor Kader Asmal further believed that every South African learner in the general and
further education and training bands would be ICT capable (that is, use ICTs confidently and
creatively to help develop the skills and knowledge they need to achieve personat goza's anc

to be full participants in the global community) by 2013.

E-SCHCOL DEVELOPMENT
In order to achieve the e-Education goal, schools will have to develep mto leaming
organisations consisting of a community of both teachers and leamers. In such schools,
teachers and learners will be able to function across three dimensions:
0 The Operational Dimension;
o The Cultural Dimension;

0 The Crticzl Dmmension.



The operatonal dimension refers to the skills that are necessary for the use of new
information and communication technologies. Demonstrated acquisition of these skills 1s as
important as the process by which they are acquired. In order to facilitate collective learning,
provincial departments will establish opportunities for schools to learn tegether and from

each other about ICTs in educanon.

The cultural dimension mnvolves stepping into the culture that supports the practice of
using ICTs for educational purposes, regardless of one's level of expertise. This requires
teachers to move beyond a purely instrumental role that views ICTs as an educational add-on,
to regarding technology as something that poses mteresting and important questions for

administration, curricula and pedagogy.

The critical dimension invites teachers and learners to step outside the culture and
challenge assumptions that are embedded in the success stories about ICTs mside and outside
of schools. This requires a critical dialogue, analysis among teachers, and research resources to
provoke and expand teachers' perspectives on the benefits of ICTs. e-Schools will therefore be
characterised as institutions that have:

0 Learners who utilise ICTs to enhance learning;

0 Qualified and competent leaders who use ICTs for planning, mzanagement and
administration;

0 Qualified and competent teachers who use ICTs to enhance teaching and
learning;

0 Access to ICT resources that support curriculum delivery; and

0 Connections to ICT infrastructure.

e-Schools will connect with the community by:

o Allowing community access to its computer facilities after hours;

o Receiving support from the community and local SMMESs 1o mamntain and

sustain ICT mnterventions; and

0 Serving as a venue for business advisory services and training for comrnunity-

based small computer and repatr businesses.
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The Department of Education will determine the basic ICT tools to be supplied to each

institution defined as an e-school.

THE USE OF ICTS IN EDUCATION

The introduction of information and communication technologies (ICTs) in educaticn
represents an important part of Government's strategy to improve the quality of learning and
teaching across the education and training systemn. The policy intention is to focus on
learning and teaching for a new generation of young pecple who are growing up in a digital
world and are comfortable with technology. Our schools should reflect these realities. The
policy intention is not just to build technical skills, but also to use ICTs to extend and ennich
educational experiences across the curriculum. The objective is to buld digital and
information literacy so that all learners become confident and competent 1 using

technolegy to contribute to an innovative and developing Scuth African society.

e-Learning 1s about learning and teaching philosophies and methodologies within the
context of outcomes-based education, using ICTs in the learning environment. Enriching the
learning environment through the use of ICTs 1s a continuum; it s a process that takes
learners and teachers through learning about ICTs (explering what can be done with ICTs),
learning with ICTs (using ICTs to supplement normal processes or resources), and learning

through the use of ICTs (using ICTs to support new ways of teaching and learning).

While e-learning will not replace teachers, it will enhance the quality end reach of their
teaching and reduce the time spent on administrative chores. In introducing e-learning, we
should make sure that we balance it with other teaching and learning methods. e-Leaming
should recognise that its value is linked to its suttability to individual leaming and teaching
styles and strategies. Learning through the use of ICTs is arguably one of the most powerfu!
means of supporting learners to achieve the nationally stated curniculum goals. In particular,

the use of ICTs for learning encourages:

¢ Learner-centred leaming;
o Active, exploratory, inquiry-based learning;
© Collaborative work among learners and teachers; znd

© Creativity, analytical skills, critical thinking and informed decision-making,
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e-Learming will be mtroduced as an integral part of an environment where teaching is
transformed and where learning is an ongoing, creative process. This requires a changing

teaching and learning methodology in which teachers and learners will have access to:

o High quality, relevant and diverse resources, beyond what school libraries are

cutrently providing;
© Means of communicating and collaborating with other learners and teachers; and
©  Opportunities to create and present new knowledge.

Our quest for active contextual learning to promote understanding will be supplemented by
multimedia applications that require learners to create realistic contexts for problem-solving,
data analysis and the creation of knowledge in the learmning process. The introduction of
learning through the use of ICTs is not about creating interesting tasks for leamners, but
rather to deepen their understanding, requiring the use of higher-order thinking skills and
taking learners béyond recall, recogmition and reproduction of information to evaluation,

analysts, synthesis and production of arguments, ideas and performance.

Currently, schools are tackling issues of excellence and equity. They are creating new
learning environments that model a spiit of mquiry, inclusiveness and interdependence with
learners who represent a wide array of cultures, languages and social backgrounds. Within this
context, e-learming has the potential to offer teachers and leamers access to a varety of
learning and teaching support matertal that promotes the appreciation of diversity, z collective

identity across the school and begins to connect schools to the broader societal godls.

THE POTENTIAL CF E-ASSESSMENT WITHIN E-EDUCATION

Assessment s an important daver in education and, if not well managed, can become 2
barner to innovation. Once ICTs are embedded in learning end teaching processes, learners
will want to be assured that assessment effectively tests the level of acquisition of skills and
coxﬁpetencies acquired through e-leaming. e-Leaming will require teachers and lezmers to
reflect upon and improve their approaches and strategies to teaching and learming, The
efficient use of e-learning methodclogies has the potental to enhance the quality and value of
assessment. Data analysis techniques can assist tezchers to track leamer achievements znd
review teaching strategies according to the insights ganed. Teachers will 2iso be zble o gv
learners immediate feedback on progress, identify arees of wezkness, and design necessary and

appropriate support systems in 2 timely fashion. The administration cf assessment is a lebour-
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intensive exercise. The use of ICTs in assessment has the potential to increase the efficiency
and to streamline and safeguard data-transfer processes. ICTs have the potential to simplify
the administration of assessment. Time saved by teachers on administrative routines can be

spent on giving direct suppert to learners and mmprove the quality of contact time.

In adult education and training, online assessment has the potential to increase participation
by overcoming barriers such as location, time and cost, through "on demand assessment”.
Adult learners who progress at their own pace and wish to demonstrate skills zccuired at the

wortkplace should not be tied down to an inflexible timetable,

UsinGg ICTs FOR THE EFFICIENCY AND EFFECITVENESS CF MANAGEMENT AND
ADMINISTRATION IN EDUCATICN

iCTs are increasingly allowing schools and schocl systems greater access to timely, relevant
and detailed information on many of the functions of schools. More complex mformation can
now be collected, analysed and used at both school and system levels. The rapid development
of ICTs, the increased pressure for effective management of organisational performance, and a
preference for self-managing schools have resulted in the development of powerful
management information systems. As with other types of orgenisations, schocls and schoc!
systems are increzsingly using management mnformation systerns for planning, monitoring,
improvement and accountability purposes. ICTs have the capacity to automate processes and

save time, thereby freeing school managers to focus on mstructional leadership.,

If managerial functions at school and other levels of the education system are to be carried
out efficiently and effectively, it is necessary that information of high quality is availzble at 2ll
times to mnform decision-making. This highlights the need for 2 relizble information system
that provides defined objectives and the night information to the right people, at the right time
and in the right way. Educational leaders do not yet fully appreciate the benefits of e-learning
and e-administration for schools and for provincial and district offices. It is impormant that
educational leaders at all levels of the system are provided with the necessary support o enatle

them to manage the introduction of ICTs and the related chanpee processes.
g =P

In order to increase the admunistration of education through the use of computerised
information systems, the Department will develop standardised templates for management,

statistical analysis, record keeping and reporting,
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THE POLICY FRAMEWORK
The policy framework for the implementation of ICTs in education includes the following

aspects:
o Ensuring Equal Access to ICT Infrastructure;
© Using ICTs for Capacity Building;
o Creating Norms and Standards for ICT's in "Teaching and Learning;
o Professional Development for Management, Teaching and Learning.

Ensurning Equal Access to ICT Irfrastructure

The use of ICTs in schools always involves choices about resource allocation. The drive for
additional resources for schools results from prior access to information and resources. The
technically able and well equipped can often mzke more compeiling cases for re-equipping
than those who have poor or no resources. Technology tends to amplify advantage. It is for
this reason that the principle of equity should inform our approach and provide an zlternative
basis for supplying access to information and the allocation of resources. Equal access and
equal competence should be the objective of our education system. The impact and
effectiveness of ICT rest on the extent to which end-users (leamners, teachers, managers and
administrators) have access to hardware, software and connectivity. For e-leaning to be

successful, learners should have regular access to reliable infrastructure,

Using ICTs for Capacity Buildin

ICTs are most effectively applied when viewed as integral to teaching and learning by both
iearners and teachers. ICT integration supports outcomes-based educaticn, which enccurages
a learner-centred and activity-based approach to education and tramning. Any ICT integration
requires that teachers engage in rethinking and reshaping their engagement with the
curriculum. Many teachers have grown up in environments with Iimited electronic technology,
and thus find the adaptation to working with ICTs more difficult than their leamers do. A
programme that urgently addresses the competencies of teachers to use ICTs for their
personal work, in their classrcoms, should be developed. This will require extensive staff
development and support. Thus, ICTs will be central to the pre-service training of recruits and

the ongoing professional development of practising teachers.
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Creating Norms and Standards for ICTs in Teach’ng and Leaming

Current initiatives and donations of software and hardware have incited debates on issues
of open source, copynght, licensing, refurbishment and inter-operabitity, as well as human
resource capacity building. The need for national norms and standards for educational ICTs
cannot be overemphasised. Calls for the scaling up of provincial progremmes, i crder o
ensure equitable access to learning opportunities and to improve learner performance have

been made repeatedly.

The aim of creating national standards for ICTs in teaching and learning is to clanfy
compliance requirements, responsibilides and implementation mechanisms. Standards of
teacher developmnent, content, connectivity, hardware and software and community

engagement cover the following areas:

© Teacher competencies consistent with the National Gualifications Framework
(NQF) levels;

© Educational soundness of electronic content, for example, relevance, relizbility,

accessibility and usability;

o Inter-operability of hardware and software, and connectivity to promote

durability, scalability (to be delivered to a large number of learners) and flexibility;

© Rights management, for example, licensing, branding, trading and legel

complance;
0 Network and information security; and
0 Community engagernent.
Educational soundness standards for content will include:
o Content relevance and reliability - the purpose of the content is readily apparent

1t adds value to teaching and learning tasks, includes processes and criteria for

learner assessment, and 1s compliant with cutcomes-based education;

0 Accessibility - content is compatible and inter-operzble with existing software
and hardware; it complies, where fezsible, with access:bility standards for learners

with disabilities and barriers to learning; and

0 Usability - content is easy to use and recognise



Inter-operability of content standards will include:

0  Accessibility - content should be accessible from many locations;

o Inter-operability - learning components developed with one platform or set of

tools can be used in another location with a different platform or set of tools;
©  Durability - technology changes can be made without redesign or recoding;

0 Scalability - the ability of 2 system (both hardware and software) to be distributed

to large numbers of learners in diverse locations; and

O Flexibility - the ability to use and remix learning components from a range of

sources.

Rights management norms will mnclude:

O ¥Hquitable rights licensing - negotiation of intellectual property licensing wiil
benefit the education sector and investment sharehelders, 2s well as stimulate the

education resource development market;

0 Branding - provisions will be made for common structure, format and expression

of rights information;

O  Flexible rights trading - rights can be traded in accordance with the digjta:,

modular and dynamic nature of learning content; and

0 Legal rights compliance - licensing rights are honoured and trading rights are

supported.

PROFESSIONAL DEVELOPMENT FOR MANAGEMENT, TEACIING AND LEARNING

Every teacher, manager and administrator in General and Further Education and Training
should have the knowledge, skills and support they need to integrate ICTs in teaching and
learning. The Department of Educaton should develop 2 naticnal framework for
competencies for educators (teachers, managers and admumistrators), and the use of ICTs
should be integrated into pre-service and in-service training. This will require creating 2n
appropriate accreditation within the National Qualifications Framework, revising the Norms
and Standards for Educators, and reviewing Department of Education in-service traning
policies and programmes to include ICTs when appropnate. Standards for professional

competency in ICT utibsation will consider the following levels:

e
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O Entry - computer literate, able to use computers and teach learners to use

computers;

0 Adoption - able to use various technologies, including the computer, to support

traditional managemnent, admimstration, teaching and learning;

© Adaptation - able to use technology to enrich the curriculum and use integrated

systems for management and adminsstration;

O Appropration - able to integrate technology into teaching and learning activities,
and use integrated systems for management and administration within 2

community context; and

o Innovation - prepared to develop entrely new leamning environments that use
technology as a tlexible tool, so that learning becomes collaborative and
mteractive. Technology is integrated as a flexible tool for whole-school

development.

T

The Department of Education will collaborate with the Educaton, Training and
Development Practices SETA to access the skills levy for in-service ICT raining programmes.
Each school will have a dedicated teacher to manage ICT facilites and champion the use of
ICTs in the school. Support in the form of incentives will encourage teachers, managers and
administrators to integrate technology into their daily activities and arezs of responsibility.
This will facilitate technological change, experimentztion with new ideas, and nsk taking,
The Department of Education will, in collaboration with relevant government departments,
ascertain possibilities for subsidies and special loans to encourage teachers to purchase
computers for personal use. The level of proficiency in the use of ICTs will become an

integral part of the Development Appraisal System and whole-school evaluation.

THE USE OF ICTS FOR MANAGEMENT COF EDUCATION

To realise the e-Education goal, educational management needs to move beyond the mital
stages of ICT planning and experimentation and make focused capital investmments.
Educational leaders at 2ll levels (national, provincizl, district and msttutional) should leverage
ICTs as a tool for improved educztional performance and reorganise educationa! institutions
accordingly. Ultimately, educational leaders should view ICTs as an sssental trensformative
tool for education and traming, and mdividugly promote anc support the use of ICs o
his/her institution. Institutional development plans should incorporate ICT development
plans. The plans should address the mitial cost of ICTs, infrastructure upgrades, securiy,
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recurring costs, replacement costs, maintenance and suppert. In addition, plans should address
teacher development, skills transfer, support, and additional human resource requirements.
Provincial education departments will plan and budget for traning district-level subject

specialists in order to provide ongoing professional and technical support.

INSPIRING LEARNERS AND TEACHERS TO EXPLOIT THE FULL POTENTIAL OF ICTS
Integral to the strategy of motivating teachers and schools to integrate ICTs into their daily
functions, the Department of Education will contimue with tts incentive programme for the
Most Improved Schools Awards in the category of Technology-Enhanced Leamning Award.
The atm of this award will be to celebrate excellence in the creative use of ICTs and to inspire
learners and teachers to exploit the full potential of this rich and exciting technolegy. Through
this incentive scheme, models of excellent practice will be identified and used t¢ develop and
promote effective practices in the use of ICTs in teaching, learning and leadership. The award
will allow the Department of Education to share good practice with the wider teaching
community while rewarding individuals and teams who demonstrate exemplary practice m the

use of ICTs i teaching and learning;

'THE ROLE CF HIGHER EDUCATION IN INTEGRATING ICT INTG EDUCATION

The Department of Education and the provincial education departmments will cellaborate
with higher education institutions to design and deliver in-service and pre-service tramning
programmes for teachers, managers and administraters. The Department of Hducation will
ensure the inclusion of ICT integration competencies for teachers, administrators and
managers in accredited pre-service teacher training programmes delivered by higher education
institutions. Accredited pre-service teacher training programmes will provide leamners with the
basic knowledge, skills and attitudes required to mtegrate ICTs into subjects of specialisation.
This will require that each graduating teacher is able to combine knowledge of the leaming
process and mstructional systems theory with various forms of media and leaming
environments, to create the most effective and efficient learning experiences. The training will
model the use of ICTs as a mode of delivery, allowing for greater levels of collaboration,

inquiry, analysis, creativity and content production.

THE DEVELOPMENT AND DISTRIBUTION OF ELECTRCNIC CONTENT AND RESCURCES
‘The school cumiculum in General and Further Educaticn and Training should be
supported through effective and engeging softwere, electronic coatent and onlne leaming

1

resources, and teachers, content developers and admuistrators who contibute effectively to



these resources. Conventional print media, as well as the use of devices such as conventional
radio broadcast and tape recorders, will continue to be used in e-schools. However, the system
has relatively under-developed digital teaching and learning resources at present. It 1s crucial
therefore, that an education-industry partnership be developed to erhance mnovative,
effective and sustainable e-learning resources. In the mterim, the Departrment of Education
will initiate the collection and evaluation of existing digital, multtmedia material that will
stimulate all South African learners to seek and manipulate information in collaborattve and
creative ways. Digital content is critical to e-Education because it can be easily and randomly

accessed, adapted and manipulated, and is accessible from many locations.

The Department of Education, in collaboration with the Department of Arts and Culture,
will promote the adaptation and development of local content into indigenous languages.
While there is a large amount of curriculum material and resources available on the Internet,
this online content should be evaluated for educational relevance prior to adaptaton and

possible translation into indigenous languages.

‘The Department of Education will promote the generation of new electronic content that
is aligned with outcomes-based education. Priority areas for national rollout include South
African history, technology, mathematics, sciences and the biology of, and social behaviour

associated with, HIV/ATDS.

School libraries are currently unable to support resource-based learning in outcomes-based
education. The Department of Educaticn will promote access to digital librasies. Information
available in public libraries, museums and government offices should be made available in

digital formats and networked applications.

DEVELOPING A NATIONAL EDUCATION PORTAL

The Department of Education, in collaboration with the provincial education departments,
will initiate the development of a national education portal that is nked with provinctal and
privately owned portals. It will be a distributive tcol and a content and mformation-sharing
platform, hosting communications and collaboraton applicztions for leamers, teachers,
administrators, managers and parents. It will serve as 2 nucleus for buidding web-based
resources for teachers, leamers and the community, making it possible to create rew

knowledge and add to the existing knowledge base.
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The national education portal will require hosting services that will be distributed and
decentralised in order to maximise efficiency and minimise duplication. A group of experts wll

oversee the content development process of the portal and drive the process.

The Educational Management Information System (EMIS) will be accessible through the
national education portal. The Department of Education will improve the electronic system
for the transfer of management information between GET and FET institutions, and district,
provincial and national offices. This will require the identification of national-level reports and
the development or procurement of admmistrative software packages accessible to all

institutions.

ACCESS TC IC TS INFRASTRUCTURE

Every teacher and learner in General and Further Education and Training should have
access to ICT infrastructure. National and provincial hardware and software requirements and
rollout targets should be set by projecting the long-term technological needs of Scuth Africa.
This will be based on anticipated educational needs and objectives. The provincial education
departments will establish a desired level of technology resources (hardware and software) for
each GET and FET institution and assess the adequacy of existing equipment and facilities. At

the very least, every GET and FET institution will have access to technology in order tor
© Manage administrative functions;
© Access electronic learning matenals;
© Connect to information sources outside the classroom;
0 Communicate with others in and beyond the institutional boundaries;
o Collaborate with others in and beyond the institutional boundaries; and
0 Create and add to the knowledge base.

‘National and provincial managers and administrators should plan and mobilise funds for
provincial, district and institutional resources to support hardware and equipment installation,
as well as maintenance and repair thereof. The Department of Trade and Industry, in support

of the provision of ICTs to and within schools, will review the trade policies for procuring

w1

ICT-related goods and services, as well as ensuning balance between (3) recucing import taxe
and bureaucratic processes for wmports and (&) developing local ICT industes, including
prang and taxation of e-services, technical support speciabsts, Iocal or foreign-cwned
computer vendors, computer assembly plants and software manufacturers.

185



The Department of Education wili develop norms and standards for new and refurbished
hardware and software for use in GET and FET wmstitutions and revise it annually. These
standards should be consistent with the technical criteria set forth by the Information
Technology Acquisition Centre (ITAC) procurement policy and procedures. Criteria for

technical appropriateness include:

0 Technical requirements, mcluding durability and ease of maintenance;

0 Systems life expectancy, that is, whether the technology under consideration or

tendered is obsolete or relatively new;

0 Inter-operability, or the ability of ICTs to communicate between different tools

and platforms;
0 Acceptable sources of power;
o} Safetyﬁand security of equipment; and
O Best practices with regard to technical requirements and sustainability.

Central to equipping schools with an ICT infrastructure 1s the provision of electricity and a
physical infrastructure. Although there are ICT provisions that use alternative scurces of
enetgy, the Department of Education will work with the Department of Mmnerals and Energy
to prioritise the electniication programme for GET and FET institutions. The Department of
Education will develop norms and standards for new and refurbished schoo! butldings and

facilities for the use of ICTs.

ENSURING THAT EQUIPMENT IS INTER CPERABLE

The Department of Education will establish minimum inter-operability standards that do
not preclude new or better products, to guide the purchase of hardware, software and other
technologies for GET and FET mstututtons within provinces. Provincial education
departments should prepare guidelines for GET and FET mstitutions and districts for
acquisition of equipment, including software that is compatible with provincial networks. The
guidelines will describe how the provincial education departments will ensure that equipment
in GET and FET institutions meets the highest pcssible level of inter-operabiity and open

system design as per the minimum content and hardware /software inter-cperzhiity standards.



MAINTENANCE AND REFURBISHMENT OF INFORMATION COMMUNICATION
TECHNOLOGY

The Department of Education will promote and support the establishment of training
programmes and small business incubators for the maintenance and refurbishment of
computers. This will be done in conjunction with relevant government departments and the
providers of further education and training programmes, as well as higher education
institutions that have computer science programmes. The Department of Education will

develop norms and standards to ensure the safety and security of ICTs.

DEVELOPING A NATIONAL EDUCATION NETWORK

Every teacher and learner in General and Further Education and Training should have
access to an educational network and the Internet. The Telecommunications Act 103 of 1996
and amended in 2001 makes provision for the development of 2 network for education
(EduNet) that will connect all schools to each cther znd to the Intemert through multimedia
laboratories. The Departments of Education and Communicatons will initiate the
development of a national education network in collaberation with cther relevant government
departments. The education network will be designed to serve the goal of universal access for
every e-schocl. The education network will provide high-speed access for lezming, teaching
and administration. The Department of Education recognises the need for high-speed access

and alternative means of access in addition to dial-up Internet access.

MNETWORX SECURITY

The Department of Education, in collaboration with the Department of Communications
and the State Information Technology Agency (SITA), will develop adequate measures, such
as firewalls and virus protection software, to protect the security of network resources and to
protect users. The Department of Education will establish standards and develop guidelines
for the use of networks and rights management. The standards will address Intemet safety and

responsible and age-appropriate technology use.

RECURRING C0STS FOR CONNECTIVITY

The Minister of Communications will determine the formulze for apportioning of universal
service funds for the payment of subsidies to GET and FET msttutions for the procurement
of Imternet services and the equipment required to access the Interner, as stated in the

Telecommunications Act 103 of 1996 and amended in 2001, The legislated e-rate, 2

discounted connectivity rate, is designed to ensure that the cost of basic connectivity is
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affordable. Government will implement the e-rate. The discounted e-rate will be reviewed, in
conjunction with the Universal Service Agency obligations, against the recurring connectivity

Costs.

INVOLVING THE COMMUNITY IN THE ICT PROIECT

Schools should work in partnership with families and the wider community tc ensure
shared knowledge zbout ICTs and extended opportunities for leaming and development
through ICTs. Community engagement in ICT planning, #mplernenting and monitoring is
crucial for the formation, maintenance and security of an e-school. The e-school will 2lso act
as a hub for multi-purpose services, such as adu't continued learning, primary health care and
other local government services. Moreover, community members will aspire to develop
community-based small, medium and micro enterprises to provide mamtenance and support

services for hardware and connectivity to the e-school.

Government will support community access to e-schools. The objective will be to increase
opportunities for communities to use e-school resources, develop their computer and Internet
skills, and take advantage of services offered through ICTs. In return the community will
support the sustainabiity of ICTs in the e-school. e-Schocls will be encouraged to engage with
the local community in order to become centres of community life anc obtain support
through the community. The local community will be involved in the maintenance and
security of e-school ICT infrastructure, as well as supporting e-schools by availing ICT
experts, specialists and champions in the community who are willing to volunteer therr skills
and expertise. Schools can avail their ICT laboratories as study support centres for leamners
and adult leamners. Laboratories will have to be safe and supportive environments for after-
school and work-related studies. These study support centres will become study envircnments

for learners whose home environments are not sufficiently conducive to study.

.Govemment will facilitate the establishment of training programmes and smzli-busmess
incubators to develop community-based computer repair and mamntenznce businesses and
other ICT enterprises. This will require co-ordinaticn with government departments and the
business sector, as well as higher education nstitutions and msttutions providing further
education and traming programmes. ‘These SMMZEs will provide technical and matntenance

support to GET and FET mstitutions on an engoing basis.
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RESEARCH AND DEVELOPMENT FOR ICT INTEGRATICN

The research and development community should continuously assess current practices,
and explore and experiment with new technologies, methodologies and techniques that are
reliable and will support teachers and administrators in e-learning and e-admunistration. The
best way to learn and understand how to improve practices 1s through research, evaluation,
experimentation and collaboration. To this end, Government should bring together teachers,
researchers and the ICT industry in an action-oriented research and development forum, to
evaluate and develop leading-edge applications for e-learning. Research should be lnked to
practice. The teaching profession has an obligation to play an important rcle in generating
ideas, testing prototypes and implementing strategies. Research for e-learn:ing should be closely
linked to other general research on learning. The Department of Education, in collaboratior
the Departments of Communications and Science and Technology, the teaching profession,
higher education institutions and research agencies, will formulate a research agenda on ICT's
for e-learning,

Cabinet has approved the concept for the establishment of an Advanced Insttute for ICT
(AIICT). The ATICT will undertake world—class, needs-based and applied research in ICTs,
leading to development and innovation for the benefit of the economy, to advance the qualty
of life of all South Africans and advancement of the region as a whole. The AIICT will also
contribute to the education and training of high-level ICT knowledge workers through
collaboration and partnerships with higher education institutions. The work of the ATI(CT,
through its research and high-level human resource development, will support the

implementation of e-learning approaches throughout the education system.

FUNDING AND RE-SOURCING
Need for Investment

While the Mmistry of Education s realistic about the fiscal constraints affecting
Government, it also accepts that bndging the digial divide 2nd building an mtegrated e-
Education System will require greater investment in the education sector. Sustained and
predictable funding sources for technology are needed 1n order to realise a large-scale wmpact
over time. The initial upfront and long-term nvestments to achieve e-Education will be huge.
The ongoing costs of providing access to technclogy, including teacher development,
pedagogical and techmical support, digital content and telecommunication charges, as well as

maintenance, upgrades and repairs are encrmous.
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Principles for Funding 2nd Re-sourcing

The Medium Term Expenditure Framework (MTEF) will provide 2 sustainable source for
the implementation of e-Education, with a greater degree of predictability and accountability
for the planning and funding of e-Fducation. Given the magnitude of the task and additional
resource requirements, investment in ICTs cannot be the sole responsibility of Governrment.
Investment from the private sector and other resources will be required to supplement

Govemnment contributions.

The programme for rolling out ICT's across the system will require a long-term planning
framework linked to 2 funding and resourcing model. The primary objective of such 2
planning and co-ordnation mechanism will be to ensure that the deployment of funds and
resources meets the equity and efficiency objectives of the system. Implementing e-Education
should ensure that available resources are maximised and utilised effectively through effective
procurement, value for money, and management for sustamnability. Funding models and
procurement mechanisms should achieve economies of scale. Rollout plans should be
affordable, scalable and sustainable, based on generic activity-based design tools for teachers

and learners.

Sources cf Funding
Based on the above principles, the Department of Education, with other government
departments and the private sector, will mobilise additional funds and rescurces. Sources of

funding will include the following:

© Licensing obligations of telecommunication providers;

O  Private sector donaticns and support from international development assistance
agencies;

© Approprate public-private partnerships to ensure the sustainability of the e-
Education pohcy implementation; and

o Identification of research frameworks for academic research and development,
for research bodies and institutions to solicit funding for research in e-Education.

The Department of Education will co-ordinate, with the Department of Communications
and the Universal Service Agency, the utlisation of the universal service fund, generated

through universal service agreements and admuinistered by the Universal Service Agency. The



co-otdination will involve direct subsidisation to GET and FET instituttons in impoverished

areas and differentiated pricing structures to enable access for all institutions.

One of the critical factors to the success of ICT implementation is sustainable connectivity
and electricity services. The Department of Communications, through the
Telecommunications Act 103 of 1996 and amended in 2001, called for the implementation of
an e-rate tor GET and FET institutions to address the recurrent costs to connectivity, which is

based on ongoing cost requirements reviews. Stmilar rates will be negotiated for electricity.

STRATEGY FOR [MPLEMENTATION CF ICTS

A number of ICT initiatives are being implemented across the length and breadth of the
country. However, these initiatives have not yet reached every school and district. Teacher
access to ICTs is limited, even though, as evidence suggests, personal access has a strong
influence on the quality of ICT integration into teaching and learning, Government has the
responsibility to ensure that the benefits of e-learning are enjoyed by all. An implementation
strategy based on the principle of untversal excellence for leamers, teachers, managers and
schools should inform and direct 2l efforts. e-Learning should be the mainstrean activity of

every school and classroom.

The Department of Education, working with the private sector and socizl pariners m the
deployment of ICTs, will drive a system-wide campaign to maximise the benefits of e-learning
to schools, classrooms, leamners, teachers, managers and communities. From the initial
provision of ICTs in schools, sufficient enthusiasm, understanding and expertise has been
generated to justify the move to a system-wide approach that will embed e-learning in ways
that will benefit all learners and teachers across the education system. The Department of
Education will adopt a multi-pronged strategy for the gradual integration of ICTs at all levels
of the education and training system. National targets will guide the implementator. of the e-

Education policy. Benchmarks and annual targets will be set for the following:
0 Number of e-schocls and their level of e-readiness;
0 Number of teachers trained at various levels of ICT proficiency;
0 Type of content available to learners,
© Ratio of learners to computers;

O Range of technologies used in classrooms; and
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0 Internet connectivity.

Co-ORDINATICN AND COLLARORATION

The White Paper provides a policy framework within which government departments and
other stakeholders will collaborate to ensure that institutions are supported to meet the needs
and interests of learners and communities. The e-Education policy provides a strategic
framework for national co-ordination with the Presidential National Commission on
Information Society and Development, the provincial education departments, other
governmental departments, business and industry, non-profit organisations, higher education
institutions, general and further education and traming institutions, and local communities to

implement e-Education.

The policy directs the establishment of a Ministerial e-Fducation Adwisory Council
consisting of ICT champions from the public sector, academia, and private and civil society,
The Advisory Council will deliver annual reports on the status of e-Ecucation in South Africa
and advise the Department of Education on implementation. The annual reports will track
and monitor progress on investments in ICTs, as well as compare improvements in
educational outcomes. The reports will reflect on issues such as the impact of ICTs upon the
operation of educational institutions, the relationship between quality and effectiveness of
teachers and ICTs and the impact of ICTs on leamner achievement and the development of
skills for the 21st century. The Adwvisory Council will provide adwice on future directions
involving ICTs in education. An e-Education inter-departmental team will moenttor and
manage the implementation of the e-Education policy and foster inter-governmental
collaboration. The composition of this team will include senicr officials from 2l the
government departrments that have key responsidilities 1 the implementation of the e-
Education policy. Crucial to co-ordination 1s the development, implementaton and

monitoring of targets. This will be reflected n national and provincial ICT plans.

MONITORING AND EVALUATICN OF ICT PROGRAVME

Regular reviews and pericdic evaluations will be conducted to inform the implementation
process. The direction and focus will benefit from insights gained and lessons learned from
the reviews. Evidence of success will be captured against nationally agreed indicators and
targets. The data collected will guide decisions and inform continuous mprovement of the

implementation of the e-Education policy. Each general and further ecucation and training
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institution will report data on e-school technology zssessment readiness and targets (e-

START). Data sets will mclude baseline data, and set targets to become an e-schocl.

The data sets will include mformation on infrastructure, connectivity, management, teacher
development, leamer achievement, assessment and educationz! benefits to be gamed from ICT
applications in e-schools. The information will be aggregated at district, provincial and national

levels.

PLANNING CYCLES FOR IMPLEMENTATION CF ICT EDUCATION

The achievement of the e-Education policy gozl, that every leamer in the general and
further education and training bands will be ICT capable by 2013, calls for 2 long-term strategy
that will provide a framework for specific priorities and actions to be impiemented over a
period of time. The implementation strategy set out a multi-year programme of action, namely;

Phase I - 2004/07; Phase I - 2007/10 and Phase 111 - 2610/13.

The targets set out in the implementation strategy will guide the initizl medium-term
process of integrating ICT’s into e-learning, and will identify key national goals, nitiatives and
strategic resource allocations. A modest, sustatned and systematic growth plan s preferred.
During this titne, realistic targets should be set and communicated upfront to the Department
of Education, and the public and private sectors. The Department of Education recognises
that provinces are at different levels of ICT development and that each province will set its
own targets within the broader framework. Such an approach will allow the provinces time to
set in place the required basics, to develop identified capacities and to develop effective

growth managernent strategies within different ttmeframes.

PHASE]

Enhance system-wide and ingtituntional readiness 1o use ICTs for leaming, tesching
and administration
¢ Build an education and training system to support ICTs integration i teaching
and learning;
0 Dedicated expertise is appointed and developed at different levels of the system
for the planning, management, support, monitoring and evalugtion of ICTs;

0 Ongoing support to managers 1s provided at different levels of the systerm;

0 Build teachers’ and managers' confidence in the use of ICTs;
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Every teacher and manager has the means to obtain a personal computer for

petsonal use, admmistration and preparation of lessons;
Every teacher and manager has access to basic training in the use of ICTs;

Technology incentives for schools and teachers to use ICTs are instalied through

the “Most Improved Schools Award” programme and other schemes;

A set of case studies and examples is availzble to teachers and managers on how
to integrate ICTs in management, teaching and leaming,

ramewosk for Competencies for Teacher Develonmer: ir the Tntegratinn of

i =

ICTs inmto the Currculam

O

Norms and Standards for Educators are revised to include ICT use and

integration;

All pre-service teachers training in higher education institutions includes basic

ICT literacy and basic ICT integration into teaching and learning;

Teachers have access to in-service training on how to integrate ICTs into

teaching and learning;
Teachers have access to ICT technical suppert training;

School managers have access to in-service training on how to integrate 1CTs in

management and administration;

Provincial managers are trained in ICT integration to offer support to schools.
Establish An ICTs Presence In Schools;

Every school has a computer and software for administrative purposes;

50% of all schools have access to a networked computer facility for teaching and

learning;
50% of all schools have signed the Microsoft agreement and use the software;

ICT facilities are being used effectively to facilitate ICT integraton into teaching

and learning;
ICT facilities are safe;

Schools are using education content of high quality;



0 Schools are using educational content that 15 developed accerding to set national

norms and standards;

O Schools have access to an updated database of evaluated content resources and

are able to select content for their usage;

0 Schools have access to educational content on the Educational Portal "Thutong”.

ot

Schocls are connected to Access the Internet and Comrrunicate Elecironicaly

0  50% of schools are connected to the Educatonal Network;

o Netwo.rks are safe and information security is monitored;

o Schools use electronic means to cormmunicate with provinctzl offices;

0 All schocls have access to an e-rate;

¢  Communities Support ICTs Facilities;

© SMME; are developed and trained to provide technical support to schools;
© Communities have access to ICT facilities and services, and in return provide

assistance 1n sustainability of the intervention.

PHASE II
System-Wide Integration of ICTs intc Teacking and Legrning

O Teachers and managers mtegrate ICTs into menagement and the Curriculumy

©  50% of teachers are trained in basic ICT integration into teaching and lezrning;
0 Teachers have access to ICT technical support training;

O 80% of school managers integrate ICTs in management and administration;

O Provinces support ICT integration into the curriculum;

O Research and evaluation inform developments and directions in ICT integration,

Widely Present ICTs inm Schogls

0  80% of all schools have access to 2 networked computer facility tor teaching and
learning;
0 80% of all schools have signed the Microsoft zgreement and use the software;

0 ICT facilities are safe, effective, designed to faciiitate ICT integration into

teaching and leatning, and in working conditions;



© Al schools with ICT facilities have a dedicated teacher to manage the facility and

to champion the use of ICTs in the school.

Use of High Quatity Education Content in Schecls
0 The Educational Portal "Thutong” provides access to resoutces in all learning

areas in GET and all subjects in FET;

0 Schools use the Educational Portal to communicate, collaborate 2nd access

content resources;
0 Schools have access to digital libraries;

0 Teachers are producing digital content of high quality and making it available to

other teachers.

Connect Al Schocls to the Electronic Educaticnzl Network

o All schools are connected to the Educational Network;

0 Networks are safe and information security s monitored;

0 Schools use electronic means to communicate with provincial offices;
o All schools have access to an e-rate.

Envelve Community Suppert in ICT Education

0 SMMEs provide technical support to schools
© Community involvement supports schools to sustain 1CT facilities

PHASE III

ICTs Entegrated at All Levels of the Education Systern (Managemers, Teaching

W%s

Leaming and Administraticon)
o All departments of education use ICTs seamnlessly in planning, management,

communication and monitoring and evaluation;
o All learners and teachers are ICT capable;
0 ICTs are integrated into teaching and learning in all schools;
0 Al teachers imtegrate ICTs into the curniculum;
o All schools have access to 2 networked computer facility for teaching and

learning that s safe, effective, designed to facilitate ICT integration into teachin
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and learning, and 1n working conditions. All schools use educational software of
high quality;

0 All schools use the Educational Portal for teaching and learning in an outcomes-
based education fashion;

o Communities are integrally involved in e-schools;

o ICT interventions are informed by research.

KZN NEws: TECHNOLGOGY BOOST FOR KZN DEFARTMENT OF EDUCATION

According to  3Com  news  bulletin (2004  htp://www.itweb.co.za/
office/3Com/0403260845 htm), The Department of Education and Culture in KwaZulu-
Natal has launched a major technology upgrade initiative that will culminate in the linking, via

a wide area network (WAN), of its 60 administrative offices and other sites throughout the

province to its head office complex in Ulundi.

According to AM Moodley, deputy manager (Information Technology) at the department,
the project will also mclude the Truro building and Esplanade Government Building (EGB) in

Durban.

He says the department is collaborating with 3Com, through its local branch, on the design
of the networks and has standardised on 3Com products throughout 1ts network. "Agart from
the fact that all our offices, including resource centres, will be linked, key benefits of the
project include a more streamlined and efficient flow of information throughout the
department," says Moodley. "Secunty has also come under the spotlight and we are confident
that the handling of all sensitive material, particularly pepers asscciated with our senior

certificate examinations, will be foolproof.”

Byron Ainhirn, Education Network manager at the State Information Technology Agency
(SITA), revealed that the department’s new 3Com network infrastructure centres on the
installation of high speed, 10/100 Megabits-per-second (Mbps) links at each of the sites,

complemented by a fast, 1GB core, linking enterprise, mail and terminal servers.

"The result will impact on more than § C00 desktop workstations and wil deliver

measurable response and performance increases,” he says.
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"In designing the upgrade, 3Com's brief included an overall improvement of efficiency,
increased network stability, manageability and secunty for our systems - which mclude

accounting, administration, human resources management and salary systems as well as e-
mail," adds Amhirn.

The network infrastructure will also be linked to Govnet - the government network - and
the proposed KZN-online education initiative, which will bring a significant number of the 6

300 schools, 80 000 teachers and more than 2 million pupils in the province into the network.

According to IPR Strategic Business Information Database, July 21, 2602, cellular phone
mogul Vodacom Foundation announced it is establishing e-karning resource centres throughout
South Africa, to bridge the existing digital divide, by donating R1.682 milhon to the project in
which 40 'master facilitators’ will train teachers in the use of information and communication
technology. Foundation chairperson Mthobi Tyamzashe said Vodacom's expansion into
several African countnies had made it acutely aware of the need to break down the digital gap
between Africa and the developed world. The E-Learning Centres are part of a unique
international collaboration, known as the Digital Partnership, of which South Africa is the site
of the first pilot programme. The Partnership, involving private, public and non profit-sectors
across the globe, has been established to faciitate and deliver computer hteracy and

developing access for learning, enterprise and sccial development in developing countries.

KZN NEWS: TELKCM SUPER CENTRES

In 1998 Telkom, in cenjunction with The Thintana 1-Leam, launched a project to sponscr
10 rural schools in KwaZulu-Natal with computer centres. The purpose cf the SuperCentres
project is to improve the quality of teaching and learning in the selected schools through the
use of Information and Communicatien Technologies (ICTs), and mncrease the number of

students who are proficient ICT users.

Telkom SA sponsored the Teitkom SuperCentres project. The Tetkom SuperCentres
Project initially aimed to install computer networks of 21 PCs with a server and dialup Internet
connectivity in one hundred schools around the country. However, due to budgetery

constraints, the number of schools to benefit from the project was redu
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standard configuration for each site was amended to consist of 10 refurbished PCs and 4 new



According to the Telkom SuperCentres and Thintana +-Learn Project Evaluation Report

(2000: http:/ /wrwrw.school.za/atwork/telkom s¢ tleamn.html¥ finrefdq), the Thintana i-Leam
and Telkom SuperCentres Projects have delivered and mstalled computers in schools that are
in deep rural areas. Qantayi Secondary School, situated in Port Dunfort in KwaZuh:-Natal, is
close to 50 kilometers from Richard’s Bay and about 35 kdometers from Empangeni. Besides
the distances, it was clear from observation that some of the areas where the schools are
situated are faced with adverse socio-economic conditions charactenised by unemployment
and poverty. Some schools lacked educators with ICT skills and some of the schools
participating in the projects were from deep rural areas. The projects were implemented in

schools that have the basic requirements to enable them to succeed

The Thintana i-Leam Project Evaluation Report of the 15th August 2002 shows that theft
of equipment in schocls was one of the major problems. Ambitious outcomes are found, for
example, in the claim “If we equip students with mformation literacy skills, they will be able to:
(emphasis added)

0 “Make up” their own minds

0 Work well in teams

0 Solve problems with independence and ingenuity
0 Speak, present, and wnite persuasively

Many schools which participate in the Thintana i-Learn project experienced many technical
problems. Networks were often out of order. These schools were completely distihusicned and
felt that SchoolNet has deserted them. Their frustration and anger is understandable given that

their technical problems, which reportedly started late in 2001 had not been attended to.

While there is evidence to suggest that educators and leamers used the computers, the
above Project Evaluation Report found that most schools were not using the Internet. Where
connectivity has been established reasons for not using the Internet varied. The common
reason though was that educators and learners were bemng introduced to computers so they
did not possess the necessary skills to use the Internet. Some schools said that they wanted o
first develop a policy for Internet use before they allowed educators and learners 10 use the

Internet.
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The general feeling among key informants and interviewees in school 1s that the projects
have brought about changes in various aspects particularly in rural areas. Prakash Morar, the
project manager at SchoolNet said that the projects managed to have empowered lots of rural
schools in ways that no one could. The projects have opened up a whole new world for the

schools and have moved to closing the digital divide.

The Evaluation Report concluded by identifying the need for further research in the area of
ICT integration nto schools. Such research will help interested parties find out how to find

methods and strategtes that schools would have to use to sustzin their centres.

CONCLUSICN

Chapter 7 outlines a draft policy for ICT integration into the South African Schools. The
policy has some very promising ideas, which require great effort by the initator to see the
mission through to its end. Unfortunately, the imtiator, Proffessor Kader Asmal requested to

be replaced for reasons unknown to the author.

The great dilemma that surfaces is whether the new minister will take cwnership of the
draft policy. This area of concem surfaced when the new minister of education immediately
placed a moratorium on educator promotions, which were already in motion. The moratorium
was sited after the due date for submission of applications for promoticns had expired. She
needed to examine the feasibility of such a project before it was concluded. Whilst there is
some speculation that these posts will be re-advertised for educators to re-apply, educators are

still waiting in hope that something good will materialise.

Further, with reference to the penultimate paragraph of this chapter, it 1 clear that offices

other than schools in the Department of Education are given attention to ICT upgrades.

Chapter 8 deals with the quantitative research, which the author undertock in KwaZulu-
Natal. The research is purposed to assist in entrenching a respectable ICT policy for KZN

schools rather than for bureaucratic offices.
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Chapter §

FIFLDWORK

INTRODUCTION

This chapter traces the development of this study from its conception up to the research
results. An account of the questionnaire, which was used in the research, is presented and this
is followed by a discussion of the fieldwork that was carried out for the purposes of this study.

'The procedure used to process data from questicnnaire to data tables 1s also explamed.

TE NATURE OF THE RESEARCH

This project was analytic in nature. The qualitative aspect entailed empirical literature study.
The quantimtive study entaded research methodology based on sampling techniques,
fieldwork, questtonnaires, and the appropriate form of statistical quantification using the
analytical program, SPSS, and the interpretation of the results in terms of parameters of

significance projected by SPSS.

RATIONALE FOR QUANTITATIVE ANALYSIS
In September 2003 Professor Kader Asmal (former minister of education- SA) released a

Draft White Paper on e-Education where he z2lso invited “stakeholder bodies and members of
the public with an interest in Information and Communication Technologies in Education and
Training to comment on the draft e-Education White Paper”. The document proposed that
submissions be done under the following headings:

0 Introduction;

© Policy Framework;

0 Funding and Resourcing;

0 Implementation Strategies;

0 Qther ssues;

0 Recommendations.

The draft proposal gave the current profile and distribution of ICTs in scheols. Only

16.4% of KwaZulu-Natal schools were equipped with computers for teaching and learning.
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Further to the above in South African Country report (2004: website™) South Africa’s score
on leamers’ cross-cultural skills is below the score of the Worl.D® impact program. Worl.DD

cited the following causes to the above problem:

© The South African has the lowest leamer-to-computer ratio among ali WerLD

countries;

o Educators cted a lack of national policy for computer use 2s an obstacle, and

they reported that they lack time to implement new ICT pedagogres.

Thirdly, the author conducted interviews with relevant stakeholders in education in order
to be able to make relevant recommendations for ICT educaticn in KwaZulu-Natal. Dr.
Skosana (Senior Education Manager — Zululand Educatton District) issued the fcllowing

statements:

o ’The 2003 Draft White Paper on ICT education has been shelved untl further

positive recommendations are submitted to pursue its necessity;

0 The Department of Education 1s instead focusing cn creating more classrooms in

order to ensure that teaching 1s nct done under trees.

In order to make consistent comments and contributions to the Draft White Paper on e-
education the author had to make a reliable assessment of e-education in other countries,
undertake substantial literature study of ICT education and also take on a study of the current
status of ICT education in KwaZulu-Natal. Since is was not the author’s intention to redo
what the previous Minister of Education did, the author undertook an exploratory study to
evaluate the status and quality of e-education that existed and the muindset of leamners, parents
and teachers with regard to e-education. This exploratory study enzbled the authot’s cumrent
supervisor to initiate a more intense survey” of e-education in KwaZulu-Natal since the
problems that surfaced were too numerous to be cammed out by one study (reter to the

problems as histed in chapter 1).

& Wodd Links for Development (Worl D) Organization was established as a ron-profit organizetion separate
from the Word Bank Instinate.

& Refer to Research Procedure. Chapter 1, page 5.



For reasons stated above, the exploratory survey was constructed usmg a convenient
sample of 266 learners from previously disadvantaged public schools zlong the coast of
KwaZulu-Natal.

FIEILDWORK

An anonymous questionnaire targeted at pupils of the general education and training phase
was developed. Fellow postgraduate Communication Science students of the University of
Zululand (who had just completed a course on research and field wotrk methodology) assisted
in disseminating, administering and collecting questicnnaires from previously disadvantaged
public schools. At the outset respondents were informed that this was an anonymous survey
and that their responses would remain confidential. Leamers were informed that their
participation in the survey was voluntaty but that their assistance, through their participation,
was needed.

The following is a detaded breakdown of the types of questions that were posed to

respondents in this sutvey: The questionnatre had three parts:

O Part 1 asks permission to use student’s responses for aczdemic research;

O Part 2 asks general personal particulars like age, gender and home language. In
particular Questions 1 - 5 focus on demographic information regarding age,

gender, the area where they grew up, and race of the respondents;
0 Part 3 focuses on e-learning and the impact of e-lezrning on educaton.

In particular Questions 6 — 11 ask respondents to explain in their own words what they
think e-learning is and whether they have access to computers. Questions 12 — 19 relates to
whether respondents have access to the Internet. Questions 20 to 25 are used to determine the
rate of computer literacy and the availability of assistance in becoming computer literate in the

COMIMINILY.

Questions 26 and 37 ask respondents about the purpose of available computers and their
preferences relating to teachmg and learning styles. Questions 38 to 49 are used to determine
how respondents rate the importance of computers in education and the need for funcing by

T [

overnment and non-government oroanisations.
garn

The cuestionnaire takes mto account zll the key zspects of this survey ie. the views of
Y 45p 3

learners, parents and educators about e-educztion and the availability of electronic resources in
254



the community. It examines how computers are implemented 1f they are avatlable and whether
communities who do not use computers show any initiative in acquiring computers to foster

e-education. Of the 300 questionnaires, which were sent out, 266 were returned.

DATA PROCESSING FROM (QUESTIONNAIRES TO DATA TABLES

During the survey session each respondent was required to read questions in the
questionnaire and mark thetr responses by placing a tick or a cross in the appropriate spaces,
or by wnting down the appropriate informaticn where required. The responses were then

entered into the SPSS 11.5 programme.

Setting up the Encoding Paramerers in SPSS
There are two views (worksheets) in SPSS 11.5. These are the “variable view” and the “data

view” (as indicated in figure 16).

Figure 16: The two modes: Variable and Data

The parameters of the data, which were gathered from the retumed gquestionnaires, are set

up in the vaniable view (as indicated in figure 17 below).

Figure 17: Variable mode

.
<H
N



Following this, the “values” dialogue box was activated by clicking the appropriate cell as

indicated by the red circles in figure18 below:

3="1'donot want to answer™ ©
4 ="spoilt response’”
5 = "moresponse”

ci{l, i do not haviNer

hift, | do not haviNor

iNumeric . 38 i ipurpose of ho {1 , | do nct usa%l’slcr
Figure 18: Setting the correct value label

pcuse

—

The questionnaire statement, “I grew up in

b

", was typed into the ralne label siot.
Thereafter, entering the appropriate data cede and its relevant area range into the value label
slot set the coding parameters. In the above example the author first typed the number i,
followed by “rural area” in the gulue label slot. Thereafter this coding parameter was established
by clicking on the “Add” key. This had to be done for each of the location variables. The
“Add” key is used to add each location vanable to the list of location varniables. This process

had to be followed for each question in the questionnaire.

Types of measurement used

There are three types of measurement used in quantitative research, namely scalar, ordinal
and nominal measurement (as indicated in figure 19 below). The type of measurement will
dictate the statistical procedures that will be used in processing the data and ¢ achieve
inferential analysis. Measurements are quantified so that means, modes and medizns can be

determined. The types of measurements are:

© Scalar measurement 1s appropriate when respendents express preferences,
attitudes, opinions, etc. measured on a gradually changing contnuous scale such

as Never--sometimes—often—constantly;

0 Ordinal measurement is appropriate when respondents make value judgements

such as X s taller than Y; X is more expensive than Y. Crdinal measurement is



where various pieces of data are brought together and ranked in either higher or

lower values than each other;

0 Nominal measurement i1s appropriate when respondents select a particular
subcategory within an overall category such as age, gender, race, etc. According
to Leedy 1997:40, when nominal measurement is used data is usually restricted or

limited. For example when we measure gender, we divide into two groups,
namely, male or female.

Figure 19: Choice of measurement is done under the “measure” column

Entering the Data from Fach Questornaire in SPSS

Once the parameters are set in the variable mode, the necessary headings and columns zre
then generated in the data view (as indicated 1n figure 20 below). This is where data is entered.
In the data mode, shorthand codes are used as column headings. These headings appear s
labels in graphs and tables.

Figure 20: Data mode
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Entering the Data

Each question in the questionnaire is assigned a particular column in the database. The
appropriate code variant for the individual respondent is entered in the column that deals with
that question. A screen shot of the database for this study s displayed in figure 21 below. It
indicates that numeric as well as abbreviated alphabetical codes were used to represent

particular responses.

~complate 'grzg;;'r_thaé . malei| do not waiScuth Afii
- complete) 14 years ol! - femals: urban areal South Afi

“complete {14 years ol _mnale} urban area | South Al
completai14 years ol male! urban area| Sodth A

partially coi grester thaispoilt respe i
complete| greater tha male ! urban area} Scuth Afi

Figure 21: Enter data

Verifying the Accuracy of the Coding FProcess
The accuracy of the encoding process was vertfied by double-checking each code that had

been entered after the questionnaire was encoded onto the database.

Determining the Statisiical Significance of the Resulzs

According to Leedey (1997: 252}, Desersptive Statéstics 1s a branch of statistics that describes
what data looks like. He further states that statistics that takes small semples of a populanon
and from those samples make inferences by estimazing and predicting the general characteristics of
a population are inferential. In making inferences in this survey, the author used significance
testing and measures of vanation to validate his claims. Significance relates to similarities
within groups and differences between groups with regard to particular responses. Stztistics
can be used to determine whether there are significant similanities in responses to guestions
within demographic groups, as well as significant differences between demographic groups.
High levels of sinilar responses within groups, correlated with high levels of cissimilar
responses between groups are shown as levels of significance cn data tzbles. The nearer the
decimal fraction is to § (zero) the higher the level of significance. Stringent measurements of

significance consider 0.05 to be significant and §.01 as highly significant. A level of significance



of 0.05 therefore means that there is practically no chance that the variable being tested is

irrelevant.

According to Leedey, 1997: 254, one degree of freedom in 2 deviance means that 1n a
normally distributed population, 68% of the population is represented. The standard deviation
which was generated by the SPSS 11.5 data-base for specific varables (or combination of

variables) was used to explore the extent of deviation for relizble estimating and predicting,

With the fully encoded database, the author used the general linear model feature of SPSS
11.5 to determine the levels of significance for each question. This was possible by selecting

the multi-vanate option m SPSS.

VISUAL REPRESENTATICN OF DATA

Pie charts, bar graphs and statistical tables are used to visually describe results of thig
survey. Ple charts are particularly appropriate to represent 2 sub-population of 2 larger group.
It is typically used to represent nominal measurement. While many researchers have a
tendency to use bar graphs to represent scalar measurements, bar graphs can be used with
great success in representing nominal measurements. Significance and general tables are 2iso

used to make inferences in this study as described in the previous paragraph.

The SPSS 11.5 program generated over one hundred highly significant correlanions. Not all
correlations will be evaluated or analysed in this study. Only those correlations, which have
relevance to the problems, stated in Chapter 1 will be scrutinised. Significance tables are used
to make deductions, inferences and estimates. Significance tables such as the cne below will be

located in addendum one for references purposes.

Corrsiziiors

! how goed are i

you wiih using | agceessio

computers a compuis’
how good are you with  Paarson Corratation 1 2007
using computers Sig. (2-tailed) . 0C1
N 266 266 |
acceess to a computer  Pearson Cerrelation 200" 1
Sig. (2-tailed) 001 , .
N 266 266 |

. Cerrelation is significant at the 0.01 level (2-taiied)

Figure 22: Access to a computer Vs Degree of computer {iteracy
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The significance table (in figure 22 above) indicates that there is a strong cormelation
between “access to a computer” and “computer hteracy”. The table indicates a bi-variate
correlation. This means that we are getting the same results i two cells that are being
compared. Further, it is an indication that there s a causal relationship between the two
variables which are being tested. By comparing this finding with other similar surveys and

literature studies substantial conclusions and recommendations are possible.

The pie chart below (figure 23) is an example of a chart that is used to display all resuits of
a scenario with the ability to highlight certain crucial aspects of the final resuit. This chart
indicates that less than 10% of learners have access to computers at their schools and more

than 38% of learners have no access to computers at all.

- Access i¢ a computer

gend

1347%

£ 1 de not have access io a computer at alb
t home

at my parents’ work pics

10.18% at my schodl

5.99%

Figure 23: Do you have access to a computer?

The bar graph in figure 24 below mndicates that only 10% of learners in Kwazulu-Naml
have computer access in thewr communities which coincides with a neticnal survey donz in

2002 (Draft White Paper on e-education: 2003)



Government provides ICT resourcs centre

60
50 4
&0 4
304
204
-E 104
:
o 0 e -
| don't know sort of true fzlse ho response
frue not very true | do not want to ans

Figure 24: Does the government provide ICT centres in your community?

Some graphs have a legend along it to explain what each colour means.

CONCLUSION

In this chapter the procedure that was followed when conducting this survey is explained.
A breakdown of the questions that formed the questionnaire and an overview of the
fieldwork, which was cammed out during this study, were presented. Further, the author
explains how the survey was conducted. He also gives an account of the steps that were
followed when encoding data into the SPSS programme. Following this, statistical significance
and 1ts relevance to this study is explained. Thereafter, the author explains how he will be
using visual representation to idlustrate his analysis of data. The results of this study are

presented in the following chapter.
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Chapiter 9

ANALYSIS

INTRODUCTION

In the previous chapter the author explains vanious aspects of the research methodology of
this study. In this chapter he presents and interprets the results of the quantitative component
of the study, mainly by presenting and interpreting a series of bar graphs and pie charts. The
results are presented in an easy to read manner to enable stakeholders at grassroots level to
implement results and recommendations. Below is an overview of the key findings from this
level of analysis. Where necessary some tables, which are used to make an analysis, are made
available in addendum one.

GENERIC PROFILES OF THE RESPONDENTS
Before presenting the statistics relating to this study, a general profile of the respondents 1s
provided in the form of pie charts. This profile relates to gender, age, ethnic group and area

where respondents reside.

Gender Distribution of Respondents
Figure 25 (below) provides a graphical representation of the percentage of males and
females who participated in this study. Approximately 42% of the respondents were males and

approximately 53% of the respondents were females.

GENDER OF RESPONDENTS

Figure 253: Gender of Respondents
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Just over 2.3% respondents did not want to indicate their gender. Almost 1.5% of the
responses were spoilt responses and 0.8% did not respond. Being neghgible figures, the
“Spoilt Response” and "No Response”, to the statement “I am a male / femazle”, will not be
considered for the purposes of my study. In subsequent analysis, these responses will 2lso not

be considered if the range of the response is miniscule.

Although there were approximately 10% more temales than males, this representation of

gender distribution 1s a suttable representation for the study.

Age Distributicon of Respondents

The pie chart below (figure 26) is a representation of the age of the respondents who
participated in this survey. The respondents are learners from the General Education and
Training phase of schools. This phase of schooling houses learners who are predominantly
from the 13 and 14-year age groups. Approximately 14% of leamers were greater than 14 year
old. Slightly more than 17.11% of learners were 12 year olds. A large percentage of leamners,

(more than 34%) were 14 year olds. Almost 33% of learners were 13 year oid.

DF %3?@&@%? TS

1£.97%
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SE=Hiad
11 yeersold
El12yearsold
13 years oid
T4 yearsold
grester than 14 yearsold
| g2 not werd 1o snswer this quastion
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Figure 26: Age of Respondents

The General Education and Trammg (GET) phase of school in Scuth Afncz includes
‘g p
learners who are in grades seven, eight and nine. The ages represented above zre a far

representation of leamers who fall into the GET phase of schoolng.

Racial Distributicn of Respondents

Figure 27 outlines the following statistics about the ractal distribution of the respondents

o 60.5% of respondents were African

N
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0 7.9% of respondents were Coloured

o 25.6% of respondents were Indian

o 0.4% of respondents were Jewish

o 0.4% of respondents were from another group

o 0.8% of respondents did not want to answer this question
0 4.1% responses were spoilt

0 0.4% of respondents did not respond to this question

RACE GROUP OF RESFONTENTS
4.98%,

=

Coloured

2 Incian

2 Jewish

@ 5 member of anothar group
2o nct wart 10 enswer

&4 spoit respense

28 no response

' Figure 27: Race of Respondents

This study focussed on previously disadvantaged schools. In terms of the demogrephics of
the country, the large number of African learners that formed part of this study suitably

represents the previously disadvantaged schools of rural and urban areas.

Urban versus Rural Distribution of Respondents

Figure 28 outlines the area in which the respondents live.

Area of respendanis

‘ Count | Col% |
rural area 39 14.7% !
urban area 173 €5.0%

i do not want to answer 38 13.8%
spoilt response g 23% |
ng response 12 4.5% t

Figure 28: Area of Respondents



A large number of respondents (13.5%}) did not want to divulge the area where they live.
This 1s an mmdication that many leamers are sensitive about their locale. Many urban schools
were willing to participate in the survey. These schools returned almost all questionnaires
whereas many rural schools failed to retum questionnaires. Some of the rural schools mdicated

that the questionnaires were lost.

RESPONDENTS’ ACCESS TO INFORMATION COMMUNICATION TECHNOLOGY
In spite of some deviations, schools in KwaZulu-Natal are not displaying a noteworthy
development i e-cducation. Some schools appear to be fitted with resources for a small

degree of computer literacy rather than aiming for composite e-education.

Table 29 below indicates that leamers’ perceptions of access to computer technology for
academnic purposes is still mmiscule. When compared to statistics provided by the previous
mimster of education (Prof. Kader Asmal®), over a year ago, pupils perceive no increase in
computer techn(;-logy at schools. Intemnet and e-mail facilities are being used more extensively
m many schools as a management and adminsstrative tool rather than as a teaching resource.

ALL LEARNERS AND TEACHERS AT MY SCHOOL ONLY OFFICE STAFF AT MY SCHOGL HAVE

HAVE ACCESS TO COMPUTERS ACCESS TO COMPUTERS
Count Table % Count Table %
I don't know 57 21.4% i don't know 17 6.4%
true 20 7.5% frue 157 59.0%
sort of true 23 8.6% sort of true 8 3.0%
not very frue 6 2.3% not very true 4 1.5%
false 155 58.3% false 73 27.4%
ot want to
L::»::: ﬂv:iasnttz;;ﬁon 1 4% la?l:v:eft this question S 1.8%
spailt response 3 11% spoilt response 1 A%
no response 1 4% no response 1 A%

Figure 29: Learners’ perception of the purpose of computers at school

~ According to figure 29, slightly more than 16% of respondents say that learmners and their
teachers have access to computers at school whereas 62% of leamers believe that only office

staff at thesr school have access to computers.

When figure 29 (below) is compared to figure 30, it becomes obvious that a great dispanty
exists in terms of leamer access to information technology and existence of communication

centres at certamn schoaols.

7 Draft wheite paper on e-education, 2003




MY SCHOOL HAS A COMPUTER CENTRE

Count Teblz % |

| don't know 5 9.4%

true 80 30.1%

sortof frue 75 28.2%
not very true 5 1.9% |
false 73 274% i
| do not want to ;
answer this questicn 1 4%
spoilt response 7 28% ’

Figure 30: My School has a Computer Centre

Figure 30 shows that over 58% of learners identified some sort of ICT at therr schocls

while figure 29 shows that under 17% of leamers and teachers have access to ICTs. This

would suggest that schools are using computers mainly for administraticn purposes. There is

an indication that a large number of schoc! manzgement teams assume that Informaton

Communication Technology has a greater purpose in administration tasks rather than 2s 2

teaching / leaming tool.

Schools without computers wall probably expertence shortage in equipment such as VCRs,

radios, and tape recorders and data projectors. Probable factors, which 1nhibit schools from

acquiring computers, are:

o

C

Q

Lack of understanding about the purpose of computers in education;
Isolation® from the global world and its economy;

Lack of funding;

A lack of available of trained staff;

Insutfictent bulding space;

An absence of electricity;

Poor security.

EFFECTIVELY PREPARING LEARNERS AT TEr CET LavEL

Leamners require guidance in selecting and evaluating information. The object of educaton

in the GET phase is to prepare leamers to penetrate the job market. Current trends in the

« This form of isclation can be self indnced or from externa® factors.

S
S
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economic sector require that new entrants into the job market possess some experience i
information communication technology. Acquiring expertise in the skills of selecting and
evaluating information (by using new technology) enable learners / job seekers to have the
necessary tools to apply themselves diligendy into the employment sector. Figure 37 below,
shows that less than 20% of learners who were targeted display a significant degree of

computer literacy.

COMPUTER LITERACY

| Table% | Count
| don't know anything !
abeut computers 47.4% 128

| can do very basic o .
things ¢n computers 17.3% “8 p
| am relatively good
with computers 8.3% 22
| am quite good with !
- computers 14.3% 38 :
{ am very good with i
compuiers 58% 15
| do not want to o
answer this question | >86% i |
spoilt response ' 1.1% 3
no response _ 4% 14

Figure 31: Perception of computer literacy

In the General Education and Tramming phase, the teaching of basic computer principles
and word processing skills require much attention since these are the basic tocls, which
facilitate e-learning. Further, these are skills which leamers require in order to take up positions
in the economic sector of the country. It would be appropriate to re-examine the purpose of
the General Education and Training phase znd to identify what “general education and
training” really signifies. An apt description of general edmeation would include 2ll aspects of

vocational training. This should include basic computer literacy.

THE POSTTIVE CONTRIBUTION OF ICTs TCOWARDS EDUCATICN

Effective use of ICTs in education refers to the positive contributon ICTs make towards
the process of teaching and leaming, Effective use of ICT's requires the establisnment of ICT
capability and infrastructure that is conducive to teaching and leaming. An established
infrastructure means that basic ICT rescurces are in place. It alse means that educarors are

present who are equipped with the skills, knowledge and confidence to creatively msert ICTs

nto the teaching and learing process.
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Figures 46 and 47 mn addendum 1, indicate that there is a strong correlation between
availability of computers (or computer centres) and positive attitudes of teachers. Schools with
computers have computer literate teachers and these teachers also support the idea of

knowledge shanng.

This analysis also indicates that there are a number of hurdles towards the use of ICTs in
schools (e.g. lack of funds). It 1s more likely that educator attitudes towards ICT usage will also
be negative. According to Averweg, 2004:38, the Technology Acceptance Model (TAM),
which 1s used as a scale to measure the level of acceptance of computer technology, effectively
predicts the level of adoption of this technology. Averweg further states that computer
technology in South Africa 1s “being treated as somewhat of a step-child”. While attitudes
towards this technology may be low, positive attitudes to ICTs in schools appear to have been
enhanced through the access educators have had to relevant training. The survey data also
shows that schoqls that have had greater access to professional development are those that

possess 2 high level of resources.

Figure 32 below shows that less than 6% of leamers perceive that they are confident and
competent with computers, less than 41% of themn see themselves as average computers users

and more than 48% of leamers have no computer literacy at all.

HOW GOOD ARE YOU WITH USING COMPUTERS?

45% Legend
Bl dont knowanything about computers
.I can do very basic things on com puters

-lmmmwmm
0% e 1 am very good with com puters
[} do not went to answer this question

17.58%
Figure 32: Computer Literate Learners

There are mdications that there 1s a need to increase mnovation and tmprove mtegration of

ICTs mto the process of teaching and leaming as a whole. Evidence in this study (figure 32
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There 1s an mndication that learners and teachers are not relying on schools to provide
computer literacy or e-education. It also suggests that a substantial percentage of the
population has a strong desire to become computer literate and is funding this ree
individually. It 1s also possible that larger percentages of people aspire to become computer

literate but cannot afford the education.

ICTs, the Government and Funding
‘The principal factors that prevent schools from using computers as a tocl for teaching and

learming would be:
o Lack of a properly constituted government policy on computer literacy
o Insufficient funds and insufficient number of computers
o Lack of computer literacy among educators

o Lack of subject educators trained to integrate computers into different learming

areas
o The absence of a properly developed curriculum for teaching computer skills

Effect Of Fundirg On Computer Accessibility
With reference to figure 35, the majority of learners (72.9%) identified that their schoocls

needed funding to start up computer centres.

F4g f frm f50 0 o o =his s b
iy schoel needs funds to enekls Uste
becems compiisriliersts

I

20.3%

Volues

2 g

— a- — = El
den'tknow | zgres | gz

Herrus
ROANE

Figure 35: The need for funding at schools in KZN
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Inttatives such as that provided by the Indian government could be used as models to
indicate how social corporate investment could be exploited to generate funds (refer to
discussion in chapter 6 and7). Also the concept used by Indiz in communities providing a

single centre (possibly mobile unit) to service a group of schools could be explored.

The Government and the Privaie Sector

Fewer than 15% of learners (figure 36) identify some sort of govemment funded ICT

centres in their communities.

Govermnent funded iCT canez 2re
availabls in my communt

0.0

D]

Kiti e

Yainps

2004

10—

i gon know gart of trus ina
fri= not vary trus
: J‘J:‘QJ)E

I

Figure 36: Ava:fabrl ity of Governmenr communication cerires.

According to figure 37 (below) more than 83% of learners felt that the government needs

to participate in implementing ICT education n thetr schools.



o The Government has an important rels
. inimplementing ICT in sdusatien. -

Legeng

51 dont know

B apes

=i disagres

E3I do not wart to answer this question
5 spolt responss

Figure 37: Should the government take an active part in promoting e-education?

Private sector involvement with ICTs in South African schools 15 budding at this stage.
There needs to be an established cooperation between government and private sector
involvement in education. In this regard we should examine Amenica’s policy of “America goes

back to school”, where the government has mitiated the idea of the entire country becoming

involved in education (Riley et.al.1997: PDF).

With respect to innovative offerings and contracts with schools, Micreseft offers schools
products that can be licensed at reduced rates. Simiarly, major suppliers, distributors or
retatlers of computers that specifically target the educational market for primary and secondary
schools need to be identified. Schools also, should be devising creative ways of exploring this

market.

Educator Confidence
The aritudes of educators towards the use of computers in education are positive in
schools where there is evidence of computer technology. According to leamer perception

schools that lacked computer technology also lacked computer skilled staft,
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Leamers perspective of
availibility of computer literate teachers

Legend

B! dont know

Eltrue

] sort oftrue

ot veryine

Cese

]! do not want to answer this quesiion
[ spoit response

| [Bjno response

Figure 38: My schoo! has sufficient computer literate educators.

Figure 38 illustrates that more than 50% of leamers believe that there is a lack of computer
literate teachers. A majonty of leamers identified the lack of trained staff as the major
hindrance to their effective use of computers. The availability of trained staff and the
availability of computers cannot be separated. The availability of trained staff needs to precede
the availability of computers for those schools / areas that are still without computers. It is
hoped that these teachers would speathead the development of computers in their respective

schools / communities.

Capacity: building human resources for ICT capability

The lack of suitably trained staff remains a hurdle to the start-up and effective use of ICTs.
Even though this 1s a long-term responsibility of the Department of Education there is also a
need for schools to be encouraged to mclude educator traning by implementing capacity
buildng workshops.

The practice of developing human resource capacity also mvolves the development of
guidelines and cntena for the traming of educators in this area and to support educators in the
apphication of ICTs m their schools. At provincial level, educators, education managers and
NGOs are social partners that should be centrally mnvolved in the planning and
implementation process. At every level this requires effective consultation and consensus
about the process that should be followed to mobilise available resources so that they are
directed at the creation of equity and the enhancement of quality.



Partnerships: initiating and supporting institutional relationskhips
The graph below (figure 39) indicates the degree of community involvement by the schools.
The question posed was: My school offers computer lessons to adults in my community. Only
4.5% of learners felt that their schools were offering computer literacy classes to ther
commurnities.

My school offers computer lisragy

¢clzssss te the cemmunity
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[ (11 nat vory lrue
Rows

Figure 39: Community capacity building efforts.

After hours computer use is being done to a very slight extent. This could suggest that the
community does not require computer education or the scheol is not focussing on community

development.

Schools with well-equipped computers centres should be encouraged to promote the
development of ICT capability in under-developed schools of their community. This could be
achieved through a range of strategies including the sharing of resources, the ofenng of
suppott, the transference of skills and facilitating linkages with existing service providers. The

5

private sector ought to be encouraged to develop appropriate parinerships with schools,
NGOs and even sectors of government in the field, particulerly at a provincial level It 1
imperative that each stakeholder and interest group seizes the initiative t¢ develop immediate

and strategic partnershups that can sustain ICT capability.
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Learner and Educator Views on e-Learmning
Figure 40 shows responses to the statement “It 1s important for all leamers to learn how to

use computers”. Almost 90% of leamners agreed with the statement.

it is impotrant that learmners use computers for school work.

o
2
i

ragee

Ell disagree

EA! do not wart to enswer this quedtion
[Jother

=

Figure 40: Learner’s view of ICT

Further to the above statistics, figure 41 below shows learners’ study preferences. More

than 55% of leamners indicated that they would prefer to use electronic means of study.

How do you prefer to study?
Count Col %

I dont know K} | 11.7%
t will prefer to use the
electronic textbooks 148 55.6%
and material
1 will prefer to use the o
ardinary textbooks 46 17.3%
| am not sure 33 12.4%
I do not want to
answer this question s 1.9%
no response 3 1.1%

Figure 41: Do yvou prefer using computers lo do school work?

In chapter 3 the author showed that computer games are the new development of story
telling. Further, these games allow the leamer the opportunity to reside within the artificial
virtmal environment and engage in roles as an active participant of the game. Also m Chapter 4
it was demonstrated that when leaming is combined with games and entertamment, it
underplays failure and rewards success emotionally. If this premise 1s combined with the
enthusiasm that leamers are projecting in figures 40 and 41, then teaching and learning could

become an enjoyable expenience.



Figure 42 illustrates that despite the lack of resources, educators zt schools generally

express positive feelings about the value of computers at schools.

|

£ dont know

E=none of tham -

Edsome of them

E¥mos ofthem

Exiallof them
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Figure 42: Do educators encourage e-learning?

Educators at most schools in the survey are keen to participate in the management and

1

development of computers at their school. Learners also perceived that there was s need a

~+

their schools for educators to be trained to use computers before the schoo! starts to use

these.

Analysis of the Research Findings
Schools that cannot obtan the basic resources for teaching and learning are unlikely to be
successful in attaining ICTs. Furthermore, schools that meet the necessary conditions for
using ICTs in teaching and learning require support and involvement from ocutside agencies.
Support agencies include the national and provincial departments of education, businesses and
NGOs as well as other nearby schools that are z2lready using ICTs effectively. Scheols that
.

successfully acquire and use ICTs demcnstrate a number of enhancing conditons and

capacities.

Figure 43 (below) ilustrates that learners who are using computers have a favourable
perception of computer educatiorn. Similarly, leamers who are not exposed to computer
education fail to notice that which they do not have. The comparison cf scheols without
computers and those with computers shows clearly that the former group 15 disedvantaged in

ways that make effective start-up nezarly impossible.



Correlations: Learners who use computers VERSUE thelr perception of
imperiance of ICT

it is important
for alt lezrners
how good are | to know how
you with using to use
computers cmputars
how gocd are you with  Pearscon Correlation 1 AT
using ccmputers Sig. (2-tailed) ) 004
N 2586 258
it is important for all Pearson Correlation AT i
learners to know how  gig (2-tailed) 004
to use cmputers
N 266 266

**. Correlation is significant at the 0.01 level (2-tailed).

Figure 42: Correlation: Learners who use computers versus their perception of the importance of ICT

According to Dr. Skosana™, the most basic infrastructure conditions (electricity, inadequate
classrooms, and insufficient security) are not present in large numbers of schools. Added to
this are large classes, lack of funding to acquire computers and a lack of tramned staft to
manage ICTs. Larger proportions of schools do not meet these basic minimum conditions is
an indication of the huge challenge that South Africa faces if it wishes to transport its learners
into the information age. This challenge 15 coupled with the reality that where relatively high
levels of ICT resources exist, these have largely been paid for through parent’s contributions.
This has important implications not only for the start-up of ICTs but also for the creation of

equity between schools.

Enablng Effective ICT Laborateries

Consideration to infrastructure development in schools should be regarded as essentiat to
ICT commencement. Given the existing financial burden of schools, parents and the
Department of Education, it s crucial that resources for ICT development are approprately
targeted towards the private sector. Both human and material resources that are necessary for
initiating ICT laboratories should be directed towards those schocls without computers from
the healthier resourced schools. This does not imply that the hezlthy rescurced schools should
be neglected but they should be exemplified to be used as pedestals for assistng the

disadvantaged communities.

7 Senior Education Manager: Zululand FEducaton Distnct. KZN.
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CONCLUSION

The results of the quantitative aspect of this study were presented m this chapter.
Interpretations were based on a senies of graphs, charts and tables. The mitial sets of graphs
were used to establish general profiles of the respondents. They provide information about the

availability of ICT infrastructure at selected schools.

Subsequently a series of graphs were used to provide a more detailed characterisation of the
schools. In the central section of this chapter, arrays of graphs were used "to determine the

level of e-education in KZN.

In the next chapter the author makes recommendations about how to reduce apathy to
ICT use in KwaZulu-Natal and practical strategies to ensure adoption of e-educaticn into our

schools.

228



Chapter 10

RECOMMENDATIONS

PREAMBLE
In this chapter the author provides an overview of the situation of e-education and

suggestions to overcome obstacles of implementation. Each proposal is provided under a

different heading,

According to the South African Country report (2004: website™), South Africa’s score on
learners’ cross-cultural skills is below the score of the Worl. D™ impact program. Many
educators mn South Africa felt that participation in the WorL.D program has increased learners’
employment potential. However, the country’s sccre on the learner employability benchmark

is lower than the African and WorL.DD averages.
Worl.2 cited the following conclusions and recommendations:

0 The South African has the lowest learner-to-computer ratio among all Worl.D

countries;

o0 Educators cited a lack of national policy for computer use as an obstacle, 2nd

they reported that they lack time to imnplement new ICT pedagogtes;

© They also reported that there have been only low levels of collaboration among

educators and learners using ICT.

Further, given the history of the WorlD project in South Africa end the data from the

educator survey, the Department of Education offictals should consider the foliowing:

o Articulate a national policy on educational uses of technology. Ultimately, any
substantive change in the classroom use of ICT will need encouragement from

the Department of Education, and that encouragement is perhaps best achieved

Ty Y vda TGORE www. worddbank org/worddinks /e

ish /assers [ World

+oft+schools +that+havetcomputers+ i+ sonth+africadchi=en&ae=UTE-

7z

World Links for Development (WorlLD) Organization was estzblished as 2 non-profit organizaton separats
from the Wordd Bank Instrmte.
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against a backdrop of a national policy. Educators and schools stand to benefit
from an articulated national mission on ICT use, along with concomitant financia!
support for new technologies and for systems of incentives for school districts to

encourage educators to use new technologes 1n their classrooms;

Continue to mvest funding in new equipment and infrastructure to provide full

access;

Although South African schools have the lowest leamer-to-computer ratio 2zmong
all WorlLD countries, there 1s still 2 need to address equipment obsclescence.
Strategic planning for the use of ICT in South Africa should address the
maintenance and replacement of old equipment, as well as increasing access to
ICT. Consideration should also be given to high-speed leased lines among

schools to improve the reliability of Internet access;

Offer incentives to strengthen educator commitment to Program goals. As a step
beyond announcing a national policy toward educational ICT use, the South
African Department of Education may wish to create incentives for educators to
engage in professional development and to share their technological skills with
one a2nother. Creating on-site mechanisms and structures that would free up time
for educators to plan together and collaborate is one way to promote greater

sharing among educators;

Establish long-term plans for training educators and administrators to use ICT.
Educators will benefit also from focused training in the areas of technology
integration across the subject areas and collaborative learning projects. Consider
ways to prepare new educators and admimstrators to use ICT while they are

recetving umiversity training;

Encourage collaborative projects through local and national goal setting. This is
 one area where the South African project’s scores fall below the scores of the
region and the Worl.D program overall, yet it is a key goal of the WorlLD
Program. The importance of collaborative leaming activities should be
underscored and efforts should be made to provide incentives and reccgnition
for educators and schools that step beyond their own classrooms in designing

collaborative projects.
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DEVELCPING INTELLECTUALLY CURIOUS LEARNERS

Cultivate Information Communication Technology hteracy is different from being able to
integrate technology into teaching to enhance learning. Being computer literate means not only
knowing how to use the communication technology, but also knowing how to construct
knowledge of significance with those tools. Teachers do not need to learn about technology;
they need to learn how to use technology to enhance therr learners’ understanding and critical
thinking skils. Enhancing basic information and communication skills, like reading, writing,

and speakimg should be the focus of using ICTs in education, not simply ICT literacy.

CULTIVATING RESEARCH SKILLS

The author’s expertence as an educator and this investigation confirm the need for learners
to develop basic research skills. Leamers need guidance in selecting and evaluatng
information. Since the aim of the GET phase is to train learners to be able to fit into the job
market, these learners  need to have some experience with information communication
technology to become relevant in the technologically developed job market. Acquiring
expertise in the skills of selecting and evaluating information (by using new technology) enable
learners / job seekers to have the necessary tools to apply themselves diligently into the

current employment sector.

LEARNER MOTIVATION

Many leamers think computers are fun and exciting. ICTs previde 2 forum for cultvating
research skills and intellectual curiosity. Leaming involves more than just motivation. Once
one has the learners’ attention, 1t does not mean they will learn better because one s using
technology. It is important to use leamner motivation 2s 2n opportunity to design leaming
experiences that require learners to use technology as a tocl to help them build and

demonstrate understanding.

THE USE OF TECHNCLOGY IN EDUCATIONALLY MEANINGFUL WAYS

The author’s personal experience, consultation with colleagres at schools and 2
combination of this study reveal that given time and access to computers with no guidance
allow learners the tendency to explore their interests in pop culture and play games. When
coupled with school work and learner-centred direction, time and access to ICTs can enhance
learning because learners can practice researching, and specifically have the opportunity o

explore academically relevant information not available in schoel libraries.
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USING ICTs To Boost CO-CURRICULAR ACTTVITIES

Co-curricular themes are not given the same amount of tme and priority as core
curriculum subjects. ICTs can add to the leamers’ and teachers’ motivation to work on these
important themes, and provide them with access to resources not readily available in print at

most schools.

How To CopPE WITHOUT THE INTERNET

Microsoft currently donates educational compact discs to schools upon a written request by
the school. These compact discs contain a complete package of operational and zpplication
software. Further to the normal office suite, the package includes the full version of the
Encarta encyclopaedia. CD-ROMs can be used as tools for accessing information in core
subject areas. In addition, CD-ROMs simulate the web experience, and by using them, learners

can develop relevant web navigation skills.

THE INCCRPCORATION OF COMPUTERS INTCQ THE CORE CURRICULUM

Some previous model C schools such as John Ross College in Richards Bay do not offer
Computer Studies as a subject in ther course choice but promote the idea of using ICT in all
subjects. This ensures that the use of computers 1s not for an elect few but motes the idea that
ICT integration into the entire curriculum 1s essential for acquiring a multiple of skills i 2ll
fields of study. Contrary to the zbove scenario, there are stll principals and teachers who
assume that the best way to use computers at their schools is through teaching courses based
upon the Computer Science curriculum. While this may help a select group of learniers prepare
for a career in Computer Science, this approach to computer training for the average leamner is
sinilar to teaching learners every part of a pencil before allowing them to draw. The problem
is that, it brings the leamers to view computers as exceadingly complex pieces of electronics
without giving them any particular idea of how to effectively use them toward any valuable
end in the real world. Most computer science educatcrs complain that the Computer Science
curriculum 1s cutdated because it requires leamers to master such skils as using DOS

commands and obsolete design software.

Learning how to use a computer should be accomplished before learners enter the GET

phase so that they may use it effectively to manage knowledge at later stages of lezmmg,
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UTILISING ICT's AS EDUCATIONAL TOOLS

ICTs are not bemng mtegrated into teaching that is linked to the curmiculum. While it is
positive that a few learners are using computers to enhance their extra-curricular interests,
many leamers remain ignorant about how computers can assist them with enhancing their
leaming and developing relevant and meaningful life skills through their academic studies.
QOutcomes Based Fducation is wdeally placed to mntegrate the use of ICTs meaningtully into

cross-curricular education.

PUBLIC ACCESS POINTS

The Department of Education’s current stance and prionty to upgrade school buildings
and to eliminate the use of trees as classrooms, especially in rural and sub-urban areas, may be
a noble idea but this will not improve access to information unless learners are set free from
boundaries that isolate them from the globe. Tailoning the Indian concept of public access
points to suit local needs could be an mnovative part of the current project of brick and
mortar classrooms. For example, public access pomnts with 2 hand full of computers could be
placed at the strict control of the principal in rural schools so that teachers, leamers and
parents can have controlled access to nfermation. Some information could be made available
to principals via CDs for dissemination to the relevant individuals. A system cf loan could
from an integral part of disseminating information. Microsoft nermally donates the Encarta
library free to schools. Educators and learners could book regular time to do research or

become famniliar with this public access point or this “virtual library”.

THE ROLE CF THE SCHCOL LEADERSHIP

School leadership 1s frequently cited as among the most important factors in implementing
education reforms at both the school and classroom levels. The principals’ interest and
involvement in ICT integration 15 key in determining how ICTs will be used in schools and

which learners and teachers will be afforded time and access to the school’s technologies.

A particular emphasis of the course will also be on exploring how to integrate technology
into the design of curriculum so that classrcom teachers will have betrer iceas about how

technology and cross-curricular themes can enhance understanding,

Computer Science is a much-specialised course, and perhaps only a select group of learmers

who want to go into computer programming should take this course. If cther learners want to
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find out how to use computers, there should be opportunities for them to learn how to use

computers in other academic subject areas.

SOCIAL CORPORATE INVESTMENT
Stakeholders who aspire to engage in community technology projects need to include in
their feasibility study, the study of soctal implications of new technology and of prime

importance is the question of sustamability.

Principals, leamers, parents or non-government crganisations that see the need to develop
ICT education m their schools should suitably educate their respective community on the full
impact of its implementation. Issues such as funding, maintenance, operation, secutity and
sustainability should be fully explored and recorded so that necessary steps to address these
problems are undertaken.

The question of internal motivation versus external motivation requires serious

consideration before attempting restructuring,

It 1s imperative that investors research the social phenomenon of a2 community before
attempting major technological changes. Further, it is essentiel that the targeted community is
well educated about e-education before planning implementation. The community should be
educated about how to initiate the project by expressing some sort of interest in the project
and also by making some initial investment so that they can take responsibility and ownership
of the project. This initial feastbility study and educating process will improve later

maintenance and sustainability.

GENERAL CONSIDERATIONS

Technology in education should remain a national priority. It ought to be at the heart of the
educational experience, not at the peniphery. Emerging technologies allow us to develop new
content to address evolving conceptions of the skills and knowledge needed to succeed in
today’s global society. Technology will enable new teaching strategies and tools to increase
leamer acquisition of necessary skills and knowledge. It will also offer dramatic improvements
in how we measure learner progress in attaining the necessary skills and knowledge. If
technology is to achieve genuinely transforming improvements ia schooling for all lsarers, it
should be at the centre of school reform and improvement efforts. Good leadership is of the
essence in preparing the way forward. Now 1s the time for us to renew our commitment to the

future of education so that all of our nation’s teachers and leamers will have the opportunity
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to take advantage of the power of new and emerging technologies for widespread

improvements in teaching and leaming today, tomorrow and far into the future.

The disadvantages of inequitable access to technology in schools and classrooms are
compounded by the fact that learners with limited zccess to technology in school are also less
likely to have zccess to computers and the Internet at home. Although the percentage of
homes with computers is increasing, household income clearly determines the likelthood of

learner access at home.

School leadership is frequently cited as among the most important factors in implementing
education reforms at both the school and classroom levels. My research experiences suggest
that principals’ interest and involvement in ICT integration is key in determining how [CT's
will be used in schools and which leamers and teachers will be afforded time and access to a

school’s education technologies

RECOMMENDATIONS
The Draft White Paper on e-education presented by Professor Kader ASmal m 2003
should be implemented with the following amendments:

Even as the Department of Education has given priority to the upgrading of schoo!l
buildings to ensure that all learners are housed in appropriately constituted classrooms, it
should not lose sight of the importance of ICT integration into education. The integration of
ICTs into education is a global phenomenon, which is spreading at a phenomenal rate and
cannot be overlooked in the presence of other obiigations. The importance of ICT and its

global education value cannot be over emphasized.

In making recommendations the author has taken note of the two important challenges,
which the Department of Fducation is faced with. These are financial constraints in
implementing ICT education and also the question of maintenance and sustainability of ICT
infracture. The author acknowledges the financial implication of widespread ICT integration
into all schools and communities and therefore suggests a generic development plan based on

the following criterta:

o FEducation and Information;

0 Adwice and strategy;



o Funding;
o Assistance and Support;
o Create / Encourage Partnership.

1. Educaticon and Inforrmation

The Department of Education should immediately act as a source of information on all
issues of e-education and ICT integration to educators, school governing bodies and all who
have an interest in assisting to implementing ICT education into spectfic schoels. They sheuld
develop a curriculum and even provide a generic syllabus for ICT mplementation into the
Senior Primary and General Education and Training Phase of education. Implementation of
ICT education should intially be motivated by community aspirations. The Department of
Education should be able to provide information on recommended type of infracture, sources
of funding and strategies for development and maintaining ICT education. The Department
of Education should be a reliable guide and reputable source of reference to those who have

an interest in ICT implementation at schools.

2. Advice and Strategy

The idea behind this proposal is to shift the bulk of the financtal burden away from the
Department of Education without repressing the importence of ICT integration into our
education. The Department of Education should set up 2 panel of advisors who will be placed
in charge of propagating the idea and importance of ICT integration mnto education. They
should be well informed about all aspects of ICT and also about the financial constramts of
the country.

These advisors will initially hold workshops with schocls management teams and SGBs to
counsel them on how to develop ICT education in their schools. The task of each advisory

team will be to:

o Educate the school governing bodies and educaticn manzgement teans on the

significance of ICT education;

o Identify sources of funding and create partnerships appropriate sources of
funding;

o Setup basic workshops on computer apphcation in education;
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0 'Train a few educators (facihitators) from each district in ICT education and its
application so that they can act as facilitators of informaticn to their respective

districts / schools.

The panel of advisors should be responsible for the development of a skill-building and
innovation-generating program. They should aim at generating a skifled (e-literate} teaching
force who can become intrinsically motivated to adopt the ICT route in teaching and learning,
Further, they should develop and / or identify projects that focus on the integration of ICTs
into the cumculum at the Senior Primary and General Education and Training phase of

education.

The Department of Education, via the panel of adwvisors should ensure that Information
and Communication Technology serve the educational needs and interests of learners,

teachers and administrators.

3. Funding

The panel of advisors should exploit the idea of social corporate investment. They should
identify reliable sources of funding from the non-government sector that are willing to
partnership with education. A reservoir of such sources should be “banked” and linked to
those SGBs and school management tearns who show an interest in ICT ecucation. This will

ensure a controlled mechanism of funding and sustamability of resources.

Further, the panel of advisors should also identify organisations locally and abroad who are
willing to supply schools with new or refurbished technology at an e-rate (reduced prices).
Here too, the panel of advisors should act as a link between schools and these service

providers.

'The Department of Education should also mzke available 2 small budget to assist extremely
disadvantaged schools on a pro rata basis. For example if 2 certain school, A, shows an interest
in introducing ICT education then they should be linked to an organisation that cen supply
them with refurbished technology at an e-rate. If the school A manages to come up with 70%
of the funds then the panel of advisors should decide whether the Department of Education

should subsidise the remainder of the funds from a specific pocl of funds.
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The panel of adviscrs should provide incentives to schools and non-government
organisations that show interest in ICT education. They should encourage projects that will

contribute to school-based capacity building.

The panel of advisors should also promote projects that reinforce the school’s links with
the community. Many meaningful projects are strongly anchored in the school's local
community. Projects that provide opportunities for the school principal or the personnel to
find community resources and to benefit from those resources help strengthen the connection

of the school with its local community.

4. Assistance and Suppoert

Teacher support, including training, resource guides, etc, should be developed to help
teachers facilitate integration of ICT education across the curriculum. The panel of advisors
should ensure that there is adequate and ongoing teacher facilitator and/or technical support

to ensure teachers can use technology effectively.

The Department of Education should encourage and support research, including teacher
researchers, participating in basic research about the uses of technology in education.
Department of Education funding for research in technology should focus on understanding
and communicating what is happening in ICT leaming environments. There should be a

process of identifying ongoing ICT-related research needs at the district znd schoot levels.

Strategies should be developed to ensure equitable access to ICT for learners of both
genders and access for learners faced with economic, geographic and other barriers. The
Department of Education needs to collect necessary data to support these strategies. District

programs that meet the needs of young women, as well as young men, shou!d be undertaken.

Information and communication technology should contribute to the gozls of educaton
(inteﬂeétuaL social and personal development of 2ll learners) and should be used in ways that
are consistent with the principles of leaming (active participation, different leaming styles,
individual and group learning processes). Information and communication technology should
contribute to gender, cultural, geographic and socio-economic equity to enzble pa-ticipation in

a democratic society.



5. Create / Encourage Parmership

The important influence of partnerships on the success of schools ICT plans should be
recognised and should be built on in future ICT programmes and developments.
Opportunities for continuing and future partmerships to support ICT in schools should be
explored by the Department of Education and social partners and implemented in a timely
and effective manner. Communities should be encouraged to be actively involved in the
school’s ICT plans. They should be given the opportunity to maintaiz, support and protect
“their” ICT laboratories. They should also be given the responsibility to decide how these

laboratories can be used feasibly after school hours.

6. General Aims
Strategies should be developed to contribute to the achievement of the following aims for

learners:

© Learners in Senior Pnimary and the General Education and Traimng phase of
education should be able to acquire a basic level of fluency with ICT regardless of
gender, - geographic, cultural or socio-economic circumstances. Learners’
continued growth and the development of ICT-related skills, attitudes and

knowledge should be supported;

o Leamers should have access to a variety of current electronic tools, on-line

services and instructional materials/resources;

o Inequities related to information and communication technologies, particularly
with respect to gender, cultural, geographic and socio-economic disparities should
be identified and addressed;

o All learners should be able to develop basic fluency with ICT through the
integration of current technologies within their program;

o Schools should prepare learmers to examine critically what they find 1in digital
environments. While engaged in ICT-related activities, leamers should develop an

understanding of what constitutes ethical interactions;

o Through electronic media, learners should have access to South African and

global content;

0 Learners should have an active role i thetr own learning, including the role and
direction of ICT in their program;
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o Communities should be educated on safety and security and should take

responsibility of this area of concern.

COMNCLUSION

Although the main findings of this research suggest that ICT integration is not happening
systematically in KN, technology cannot be the focus of professional development efforts.
The focus rather needs to be on professional development that wili model educational shifts
and will lead teachers to identify how they should use technology to help their learners develop

and demonstrate understanding, critical thinking, reading, and writing skills.

Partmerships between the central role players such as government, the private sector and
NGOs appear to be crucial. Prevailing inequalities and pressures on the education system have
the potential to undermine effective ICT development. Of particular importance are factors

such as:

o Rural/urban disparities;
o Poorly trained educators;

o The reliance on school fees for meeting non-personnel costs 1n schools such as

ICTs; and

o Struggles of the province to manage many changes, processes and pelicies with

which they are confronted.

It is against this background that the findings of the study reed to be considered and
addressed.
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Addendum 2

THE RESEARCH QUESTIONNAIRE

FOR OFFICE USE ONLY: Respondent Code: School code:

(2]

VOLUNTARY QUESTICNNAIRE FCR LEARNERS TN GRADES 7, B AND &
“How important computers are inn learning a¢ home and at s J

2N

Department of Communication Science
University of Zululand (Durban Campus)
Researcher: Hemduth Rugbeer
Study Leader: Prof. RM. Klopper
Notes to the respondent
2 Using computers to learn is known as e-leaning (electronic learning),

7 We need your help to deterrine how many people are aware of e-leaming and what
impact this form of learning has on how they are learning,

3 Although we would like you to help us, you do not have to take part in this survey.

& Ifyou do not want to take part, just hand in the blank questionnaire at the end of the
SULVEY S€ss1on.

9 What you say in this questionnaire will remain private and confidential. No cne will
be able to trace your opinions back to you as a person.
The questionnaire as four parts:
v Part 1 asks your permission to let us use your responses for academic research.
¢ Part 2 asks general personal particulars like your age, gender and horne language.
a  Part 3 asks about e-leaming,

8 Part 4 asks about the impact of e-learning in how you are learning,

How to commplete the questicnmaire

8 Please answer the questions as truthfully as you can. Also, plezse be sure to read and
follow the directions for each part. If you do not follow the directions, it will make it
harder for us to do our project.

o We are only asking you about things that you and your feliow students should feel
comfortable telling us about. If you don’t feel comfortable answering a questicn, you
can indicate that you do not want to answer it. For those questions that you do
answer, your responses will be kept confidental.

2 You can mark your responses by making a tick (V) or 2 cross(X) for each appropriate
response, or by drawing a circle around 1t with a PEN (not a pencil), and by fidling in
the required words or numbers.

Thank you very much for filling in this questionnaire,



NB: Mark only one option per question, or fill in the required information.

PRACTICE QUESTIONS
A. Tamalearner in grade 8:
True LI Sortof true I Notverytrue & False

B. Ilike to work with a computer:
L True Sort of true £} Not very true False

PART I: PERMISSION TO USE MY RESPONSES FOR ACADEMIC RESEARCIT

We need this information to show that a real person completed the questicnnaire. Your
particulars will be kept strictly confidential. Your personal identity will not be revealed to
anyone, also when the results of the survey are published.

I hereby give permission that my responses may be used for research purposes provided that my
identity is not revealed in the published records of the research.

Initials and surname

Postal address:

Postal code:

Contact numbers: Home: Cell:

PART 2: GENERAL PERSONAL PARTICULARS
Please tell us a little about yourself

1. How old are you:
g 11 years old
12 years old
13 years old
14 years old
greater than 14 years old

0o oo

I do not want to answer this question
2. Iama O female & male & 1donotwantto answer this question

3. Igrewupim:ld aruralareald  anurban area

L3 1do notwant to answer this question

4. Igrewup: 3 inSouth Africa O abroad:

0 Idonotwant to answer this question
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I am:

African &

B Ed O o

a member of another ethnic group:

Coloured B Indian U Jewish O Ornental O White

I do not want to answer this question

Part 3: What is e-Learnming?

6. Broefly explain in your own words what you think e-Learning is and for what it could be used:

I do not want to answer this question

7. Ihave access to a computer

02

0 O O 0

L

I do not have access to a computer at all
At home
At the local library
At a friend’s house
At my parents work place
At my school

I do not want to answer this question

8. Ifyou have 2 computer at horne, indicate how long 2go it was purchased.

(W P I

1 do not have 2 computer 2t home
Less than six months ago

Between six months and two years ago
More than two years ago

I do not want to answer this question



9. If you have a computer at home, what do you use the computer for?

O

O o0Won

I do not use a computer 2t home

I use it to play games and to do school work.

1 use 1t to do school work only.

[ use 1t to play games only.

I use 1t to create graphics (pictures and drawings)

I use it for another purpose:

10.  If you have a computer at home, indicate who uses it:

]

{1

I do not have a computer at home
Al members of the family

Mainly my parents

Mainly the children O

I do not want to answer this question

11.  List 4 of the most popular games that you piay on the computer:

2
t

00O

I do not play computer games

12, How good are you with using computers to do schoolwork, or to use learning programs

like an encyclopaedia and a maths tutor program.

e

W o oo

I don’t know anything abcut cormputers
I can do very basic things on computers
I am relatively good with computers

I am quite good with computers

1 am very good with computers

I do not want to answer this question

[gw]

(=]
-



How true are the following statermemts?

13.  Most people in my suburb have access to computers and the Internet.
L] Idon’tknow

True

Sort of true

Not very true

False

(0 0 R

I do not want to answer this question

14.  Most people in my suburb have access to cell phones which can connect to the Intemet.

I don’t know

! True

2 Sort of true

U Not ;ery true

£} False

(3 I do not want to answer this question

15. My school has 2 fully fitted computer centre.

O Idon’tknow

8 Tre

& Sortof true

O Not very true

& False

! Ido not want to answer this question

16. At my school teachers and leamers have access to computers connected to the Internet.

@ Idontknow

G True

B Sortof true

Not very true

(3 False

E  1do notwant to answer this question

[ow]



17.  'There are govermnment funded learning centres in my community that allow learners to

gather information from the Internet, recetve tutoring and homework help

0w o

i

I dor’t know
True

Sort of true
Not very true
False

I do not want to answer this question

18.  There is at least one Internet cafe n my community that allow learners to get information

from the Internet, receive tutoring and homework help.

€J

0O 0 od

I don’t know
True

Sort of true
Not very true
False

I do not want to answer this question

19.  There are religious-based facilities in my community, which allow leamers to get

information from the Internet, recetve tutoring and homework help.

e

0o0ooao

1 don’t know
True

Sort of true
Not very true
False

I do not want to answer this question

20. My school has encugh computer teachers to ensure that all learners have the opportunity

to become computer literate.

0o 0o

(W

1 den’t know
True

Sort of true
Not very true
False

I do not want to answer this question



21.  All learners at my school, whether they are doing computer studies or not, have access to

computers.

09 oo

0 O

1 don’t know
True

Sort of true
Not very true
False

I do not want to answer this question

22.  Pupils at my school who are computer literate assist other pupils who are not computer

literate (peer support).

[

I

0 o o

I don’t know
True

Sort of true
Not very true
False

I do not want to answer this question

23.  Teachers at my schocl who are computer literate assist other teachers and pupils who are

not computer hterate.

|

0oooo

I don’t know
True

Sort of true
Not very true
False

I do not want to answer this question

24. My school offers computer technology support to neighbeuring schools in the community

that require assistance.

3

D o L

I don’t know
True

Sort of true
Not very true
False

1 do not want to answer this question
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25.  Only those learners who pay their school fund have access to computers at my school.

(W

3 1

(0

T don’t know
True

Sort of true
Not very true
False

I do not want to answer this question

26.  Does your school issue computer-generated report cards, or handwritten report cards?

0]

0 oo oo

I don’t know
Computer generated
Handwritten

No report cards
Type written

I do not want to answer this question

27.  1prefer face-to-face communication to internet cornmunication.

0 ol

Lo o

1 dor’t know
True

Sort of true
Not very true
False

1 do not want to answer this question

28. 1 prefer traditional teacher led leaming to computer based learning,

0 o o [

I don’t know
True

Sort of true
Not very true
False

I do not want to answer this question

by

[*))

L



29.  ‘ihe Internet offers me persconalized information, rather than nfcrmation that 1 do not

really need for my projects/ assignments/ tests.

=

Lo ooo

I don’t know
True

Sort of true
Not very true
Faise

I do not want to answer this questicn

30.  You are able to locate and access informaton from the internet with ease.

B

J L £ 0

]

1 dor’t know
True

Sort of true
Not very true
False

I do not want to answer this question

31, Teachers/ coordinators at your schoo! offer lessons to those aduits in your community

who are not computer literate.

a

Lo o

(U

I don’t know
True

Sort of true
Not very true
False

I do not want to answer this question

32, Only the office staff at my school use computers. Pupils have no access to it.

1]

[0 R R

I don’t know
True

Sort of true
Not very true
False

T do not want to answer this queston

[l
afia



33.  Your parents are very involved in helping you access information from the Internet for

your homework/projects.

L

0 0 oo

34.  Which form of communication do you prefer other than internet commurication?

&

oL 0

35. How many teachers at your school encourage you to use computers (at schoo! cr at

True

Sort of true
Not very true
False

I do not want to answer this question

Direct face-to-face communication
Internet communication

I like both forms of communication
I haven’t made up my mind yet

I do not want to answer this question

home) to help you with your school work?

a2

{0 1 A

None of them
Some of them
Most of them
All of them

I don’t know

1 do not want to answer this question

36.  How many teachers at your school use computers (at school or 2t home) to find learning

materials that you use in class or during homework?

|

U 90 I Ry

None of them
Some of them
Most of them
All of them

I don’t know

T do notwant to answer this question

wn



37.

Indicate whether you agree with the fellowing statements or not.

It is important for all learners to learn how to use computers, even if they do not pursue

careers in computer technology.

38.

39.

40.

2 Istrongly agree
Tagree

I disagree

I strongly disagree

0o oo

T do not want to answer this question

My school needs funding to ensure that we become computer literate.

3 Idon’tknow

L& 1 strongly agree
& Iagree

£3 I disagree

O I strongly disagree

Computers are important, even to the small business i the rural town.
& Idon’tknow

I strongly agree

U Tagree

O I disagree

I strongly disagree

With computers learners learn more n less tme.

L Idon'tknow

L} TIstrongly agres

1 agree

I disagree

2 strongly disagree

3

[
G



41.  There 1s 2 demand for computer and Internet learning because of 2 shortage of university

and technikon places. Would e-leamning be beneficizl to those who cannot gain access to

universities?
& Idon’tknow
€1 I strongly agree
3 Lagree
I disagree
O Istrongly disagree

42.  Atuniversities and techntkons there are campuses with lecture halls. If you could attend
university or technikon lectures electronically over the Internet, or on your TV, which would you
choose?

I don’t know

I want to attend lectures in person

O
B
3  I-want to attend electronic lectures
L}  Not very important

g

I do not want to answer this question

43.  Workers could get the information they want without having to leave their office by
connecting on to the Intemet. Do you believe that connecting to the internet is effective?

&1 Idon’tknow

B3 I strongly agree

I agree

3 Idisagree

(3 I strongly disagree

€ I do notwant to answer this question

44.  Computer technology makes information accessible to people with disabilities.
L Tdon'tknow

2 Istrongly agree

G Tagree

5 I disagree

L3 Istrongly disagree

a

I do not want to answer this question
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45. Do you believe that the Government has an important role to play to ensure continued
progress in using computer technology effectively for education?
O Istongly agree
[ agree
I disagree
1 strongly disagree

1 A

I do not want to answer this questicn

2

46.  Computer technology provides access to information and resources to meet fearners

individual needs.

C} Idon’tknow

& 1swoongly agree

L2 Iagree

I disagree

I strongly disagree

€@ I do notwant to answer this question

3]

Plezse answer these genera. guesticns

47.  If you had the opportunity to use a computer to download electronic textbooks and other
electronic leaming information that would take the place of paper-based textbooks, would you
prefer to use it or would you prefer to use paper-based textbooks that we buy at 2 book store?
& Idon'tknow
I will prefer to use the electronic textbooks and electronic information

B Iwill prefer to use the ordinary textbooks
(] Iamnotsure
Q2

I do not want to answer this question

48. Do you use educational CI's (compact discs) for studying (example: Maths tutoring
programmes)?

O I useeducational CD’s

£} I do not use educational CD's

& Iamnotsure

3 I do notwant to answer this questcn

[we)
()
o
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