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Het gebruik van informatie en communicatietechnologie in het hoger 
onderwijs 
Een internationale oriëntatie op trends en ontwikkelingen 

Nederlandse samenvatting 

Inleiding 

In het kader van het Nationale Actieprogramma ‘Elektronische Snelwegen’, een programma 
gecoördineerd door het Ministerie van Economische Zaken, heeft het Ministerie van 
Onderwijs, Cultuur en Wetenschappen in oktober 1998 opdracht gegeven voor een studie naar 
het gebruik van ICT. Deze studie bestaat uit twee onderdelen: een nationaal onderzoek naar 
de stand van zaken in het gebruik van ICT in het hoger onderwijs in Nederland, en een 
internationaal deel gericht op een aantal landen buiten Nederland. Dit rapport betreft het 
verslag van het internationale onderzoek.  

Doelstelling en geografische rijkweidte 

Het onderzoek beoogt het verschaffen van inzicht in de huidige stand van zaken met 
betrekking tot het gebruik van ICT in het hoger onderwijs in een aantal landen buiten 
Nederland. Op verzoek van het Ministerie van Onderwijs, Cultuur en Wetenschappen zijn de 
volgende landen bij het onderzoek betrokken: België, Finland, het Verenigd Koninkrijk, 
Australië en de Verenigde Staten van Amerika. Bovendien is aandacht besteed aan 
initiatieven op het Europese niveau. 

Definities 

In de context van dit onderzoek wordt onder hoger onderwijs verstaan het brede domein van 
het tertiaire onderwijs, bestaande uit initieel en post-initieel onderwijs, inclusief internationaal 
onderwijs en life long learning. 

ICT wordt omschreven als informatie- en communicatie technologieën, betrekking hebbend 
op computers, netwerk systemen en in het bijzonder informatienetwerken onder het Internet 
Protocol. De term ICT-toepassingen wordt gebruikt met betrekking tot de verschillende 
software categorieën die typerend zijn voor het gebruik van onderwijsondersteunende 
processen in het hoger onderwijs. 

Onderzoeksvragen 

De centrale onderzoeksvraag luidt als volgt: wat is de stand van zake in het gebruik van ICT 
in het hoger onderwijs in een aantal landen buiten Nederland en wat zijn hiervan de 
implicaties voor overheids- en instellingsbeleid, op onderwijskundig niveau en voor de kosten 
en effectiviteit? De uitwerking in specifieke onderzoeksvragen in als volgt.  

Beleid en strategie
� in hoeverre, en op basis van welke percepties en strategische overwegingen, is er sprake 

van instellings- of facultair beleid inzake ICT? 
� welke vormen van inter-institutionele, inter-sectorale en internationale samenwerking 

bestaan er en hoe functioneren deze samenwerkingsverbanden? 
� welke rol spelen de (nationale) overheden op het gebied van ICT in het hoger onderwijs? 
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Onderwijskundige aspecten 
� op welke wijze wordt ICT gebruikt in het hoger onderwijs en welke didactische aspecten 

spelen hierbij een rol?
� hoe beïnvloedt het educatief gebruik van ICT de effectiviteit, efficiëntie en flexibiliteit 

van onderwijsaanbod en –deelname? 
� in hoeverre wordt het educatief gebruik van ICT systematisch geïmplementeerd binnen 

faculteiten en instellingen en welke factoren zijn van invloed op de implementatie? 

Besluitvorming, kosten en effectiviteit 
�	 op basis van welke strategische analyses en overwegingen worden technologieën gekozen 

en wat zijn de argumenten voor dergelijke beslissingen? 
�	 wat zijn de kosten van ICT, hoe kunnen ze berekend worden en welke aspecten zijn 

gerelateerd aan deze kosten? 
�	 wat moet, vanuit een kosten-effectiviteitsperspectief benadrukt worden? 

Methodologie 
Het onderzoek is primair uitgevoerd op basis van literatuuronderzoek, inclusief 
internetbronnen. Deze bronnen zijn aangevuld door het verzamelen van gegevens in de 
onderzochte landen. Dit heeft plaatsgevonden door strategische interviews met 
sleutelpersonen, door het raadplegen van collega-onderzoekers, het bijwonen van conferenties 
en het systematisch gebruik van het World Wide Web (WWW) en e-mail. 

Belangrijkste resultaten van het onderzoek  

Instellingsbeleid  
�	 Instellingsbeleid is in veel gevallen nog niet sterk ontwikkeld. Mede als gevolg hiervan, 

kunnen de interesssante  experimenten die in veel instellingen te vinden zijn niet leiden 
tot succesvolle adoptie en verspreiding op grotere schaal. 

�	 Er is een gebrek aan incentives. Docenten worden onvoldoende gestimuleerd om 
activiteiten op het gebied van ICT te ondernemen. Met name het personeelsbeleid 
(inclusief scholing en trainingen), beloningssystemen en kwaliteits- en prestatie
indicatoren zijn onvoldoende aangepast op de verwachte rol van ICT binnen het hoger 
onderwijs. Dit wordt niet alleen geconcludeerd vanuit de beleidsanalyse maar tevens 
vanuit onderwijskundig oogpunt (zie hieronder). 

�	 Er bestaan knelpunten op management niveau. Onvoldoende kennis van technologische 
ontwikkelingen en mogelijkheden van ICT bij het senior management, problemen rondom 
de financiering en de complexiteit van de invoering, belemmeren een bredere 
implementatie van ICT. 

Samenwerking en concurrentie 
� Succesvolle initiatieven in het gebruik van ICT worden gekenmerkt door vergaande 

samenwerking tussen universiteiten. Samenwerking met de telecommunicatie sector,  
multimedia-, computer- en softwarebedrijven en uitgevers is vaak noodzakelijk, 
aangezien hun respectievelijke deskundigheden nodig zijn voor kwaliteitsproducten en – 
diensten.. Samenwerking kan echter ook een belemmering betekenen voor implementatie 
in de instellingsspecifieke context.  

� Er is een sterke internationale concurrentie op die segmenten van de onderwijsmarkt, die 
bij uitstek bediend kunnen worden door flexibel onderwijs, dat wil zeggen internationaal 
onderwijs en life long learning. Vooral de angelsaksische landen zijn actief op deze 
markt. 

� De invloed van deze markten vormt de belangrijkste push factor voor substantieel gebruik 
van ICT. 
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De rol van de overheid 
�	 Overheden trachten het gebruik van ICT te faciliteren d.m.v. het opzetten van netwerken 

en het stimuleren van inter-institutionele en publiek-private samenwerking. Door middel 
van deregulering tracht men de noodzakelijke veranderingen in de organisatie te 
stimuleren en tevens voldoende speelruimte te creëren voor de instellingen om in te 
spelen op nieuwe markten. 

�	 De huidige financieringssystemen en kwaliteitszorgsystemen zijn over het algemeen niet 
aangepast aan de technologische vernieuwingen in het hoger onderwijs en ze leveren te 
weinig prikkels voor instellingen om activiteiten op het gebied van ICT te ontplooien. 

�	 Overheden zijn doorgaans nog zoekende naar de wijze waarop ze invulling moeten geven 
aan hun verantwoordelijkheid op het gebied van kwaliteitszorg en accreditatie van het 
door ICT ondersteunde hoger onderwijs. Dit beTevens zal ze activiteiten moeten 
ontwikkelen op het gebied van consumenteninformatie en –bescherming ten opzichte van 
programma’s die door niet geaccrediteerde (buitenlandse) instellingen worden 
aangeboden. 

Onderwijskundige aspecten van ICT 
�	 Het gebruik van tekstverwerkers, e-mail en het WWW is ingeburgerd bij zowel docenten 

als studenten in de Verenigde Staten, het Verenigd Koninkrijk, Australië en Finland. Het 
werken met computers en de toegang tot computernetwerken en het internet vormt noch 
voor docenten noch voor studenten een probleem. 

�	 Systemen gebaseerd op het WWW zijn op weg een belangrijk middel te worden in de 
ondersteuning van het leerproces. In alle onderzochte landen, maar met name in de VS, de 
VK, Australië en Finland, wordt het gebruik van WWW-gebaseerde digitale 
leeromgevingen steeds omvangrijker en uitgebreider. 

�	 Gebruik van ICT ondersteunt zowel de reguliere als ook de meer innovatieve vormen van 
onderwijs. Het gebruik van ICT is niet beperkt tot het afstandsonderwijs maar wordt ook 
meer en meer gebruikt binnen traditionele opleidingen en instellingen.  

�	 ICT toepassingen, en met name WWW-systemen, ondersteunen nieuwe 
onderwijsmethodes waarbij het beste van face-to-face- en afstandsonderwijs wordt 
geïntegreerd. Er valt een trend te bespeuren naar meer communicatie en meer 
groepsactiviteiten in zowel het traditionele als het afstandsonderwijs. Het samenkomen 
hiervan leidt tot een nieuwe methodiek in het onderwijs. 

�	 ICT toepassingen benadrukken een actieve deelname van studenten en een sterke 
interactie tussen studenten. Groepsgerichte studentenactiviteiten, met name a-synchrone 
discussies tussen studenten en activiteiten waarin studenten zelf materiaal aanleveren via 
het WWW worden veelvuldig aangetroffen. Er ligt een sterke nadruk op het ‘leren als 
sociaal proces’ en het gebruik van WWW-bronnen als ondersteuning van deze 
groepsactiviteiten wordt steeds belangrijker. 

�	 Standalone software ten behoeve van het onderwijs ondergaat veranderingen. Evaluaties 
van software ontwikkelingsprojecten laten zien dat de ontwikkelde producten over het 
algemeen niet door anderen gebruikt worden en dat het gebruik vermindert wanneer de 
projectfinanciering eindigt. Er bestaan slechts weinig voorbeelden van commercieel 
succesvolle softwareproducten in het hoger onderwijs. Producten die zich wel 
gehandhaven zijn typische niche producten, bestemd voor bepaalde segmenten van het 
onderwijs. De WWW browser is op weg de standaard gebruikersinterface te worden voor 
onderwijstoepassingen. 

Efficiëntie, flexibiliteit en effectiviteit 
�	 In alle landen zijn voorbeelden aan te treffen van het gebruik van ICT toepassingen 

teneinde de efficiëntie van het onderwijs te vergroten en het onderwijs professioneler 
maken. Het kan hier bijvoorbeeld gaan om tekstverwerkers, presentatiepakketten, e-mail 
en WWW toepassingen. 
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�	 Flexibiliteit heeft betrekking op afstand en tijd maar ook op andere dimensies zoals 
bronnen, typen van leermaterialen, opdrachten en studiematerialen. Het WWW wordt 
meer en meer gebruikt om het aanbod van en de deelname aan cursussen te flexibiliseren.  

�	 De toename van efficiëntie en flexibiliteit geven een meetbaar bewijs voor de effectiviteit 
van ICT in het hoger onderwijs. Invloed van ICT op de effectiviteit van het leerproces 
wordt beargumenteerd via minder concreet meetbare indicatoren zoals een positieve 
houding van de student ten opzichte van de nieuwe toepassingen, verbetering van de 
computervaardigheid, toenemende communicatie, meer internationale contacten en meer 
interactieve en groepsgerichte leerervaringen. Daadwerkelijke effectiviteit in de vorm van 
een verbetering in leerresultaten is moeilijker vast te stellen, mede vanwege het feit dat 
bestaande toetsings- en evaluatiemethoden hier niet op afgestemd zijn. 

Implementatie 
�	 In alle onderzochte landen wordt geconstateerd dat het bereiken van een bestendig en 

grootschalig toepassing van ICT een moeizaam proces is. Brede implementatie wordt 
positief beinvloed door factoren als instellingsbeleid, ondersteuning door sleutelpersonen 
binnen de instelling, een geaccepteerde implementatiestrategie, betrouwbare technologie 
en de ondersteuning door docenten. Dit laatste wordt echter vaak bemoeilijkt door 
tijdsdruk en een gebrek aan incentives. 

�	 Inter-institutionele samenwerkingsprojecten worden veelvuldig gestimuleerd, maar leiden 
in veel gevallen niet tot een bestendig gebruik van de projectresultaten binnen de 
individuele instellingen. Uitzonderingen hierop zijn situaties waar sprake is van een 
gemeenschappelijke technologie, een gemeenschappelijk vakgebied en er een plan is 
opgesteld voor een duurzaam gebruik na de projectbeëindiging. 

�	 Een veelbelovende domein voor samenwerking tussen universiteiten ligt op het gebied 
van vak-specifieke multimediale databases die toegankelijk wordt gemaakt door middel 
van een WWW browser. Implementatiefactoren die hierbij een belangrijke rol zullen 
spelen zijn gerelateerd aan indexering, auteursrechten en gebruikskosten. 

Basis voor besluitvorming
�	 Een belangrijke trend in de onderzochte landen is dat hoger onderwijsinstellingen zich 

steeds meer bewegen richting zogenaamde dual mode instellingen, die zowel on-campus 
onderwijs als afstandsonderwijs aanbieden. Veel beslissingen voor bepaalde typen ICT 
gebruik zijn gebaseerd op de behoefte of noodzaak om deze dual mode activiteiten te 
ondersteunen. Computer communicatie via het Internet en het WWW zijn de 
belangrijkste instrumenten voor de instellingen in hun koers naar dual mode activiteiten. 

�	 Hoewel verbetering van de kwaliteit van het onderwijs doorgaans als motivatie wordt 
gegeven in beslissingen omtrent ICT gebruik binnen hoger onderwijsinstellingen, zijn de 
achterliggende reden voor die besluiten veelal economisch of strategisch van aard: 
toename van de studentenaantallen en efficiënter gebruik van docenten en faciliteiten. 

Kosten 
�	 Het berekenen van de kosten is erg complex. Uit de literatuur blijkt dat er geen sprake is 

van sluitende kostencalculaties met betrekking tot het gebruik van ICT in het onderwijs. 
De pogingen die hiertoe zijn gedaan zijn over het algemeen echter niet gebaseerd op 
traditionele aanbieders of dual mode instellingen maar op instellingen voor 
afstandsonderwijs. Vaak ook hanteert men onvergelijkbare methodologiëen. 

�	 Het feit dat docenten en studenten steeds meer betrokken zijn bij de leerstofontwikkeling, 
via conferencing of bijdragen aan WWW-sites, maakt de kostenberekening nog 
complexer. Tijd van docenten, met name op het terrein van e-mail, wordt onderschat en 
veelal niet gecompenseerd. 

Kosten en effectiviteit 
� Terwijl de kosten moeilijk te berekenen zijn is het meten van de effectiviteit via een 

bepaalde standaardmethode nog complexer. Het maken van een scheiding tussen de 
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effecten van ICT gebruik en de effecten van onderwijsmethoden, docenten en de 
algemene context vormt een grote hindernis in het bepalen van een kosten
effectiviteitsstandpunt, laat staan een vergelijking in kosten-effectiviteit. Er bestaan 
zoveel onzekerheden en onbetrouwbaarheden in het bepalen van de kosten of de 
effectiviteit van ICT toepassingen in het hoger onderwijs dat conclusies over de kosten
effectiviteit ten hoogste speculatief van aard zijn, met name wanneer met toepasbaarheid 
in een andere context nastreeft. 

� Dit leidt tot de vraag of men nu de kosten of de effectiviteit moet meten. De 
moeilijkheden in het meten van effecten van bepaalde ICT toepassingen zijn van een 
meer fundamentele aard dan het berekenen van de kosten. Dit volgt met name uit de 
onmogelijkheid en de onwenselijkheid van het ontrafelen van de interactie tussen 
docenten, studenten, didactische methoden en technologieën. Daarentegen liggen de 
meeste complicaties bij de kostenberekening in het beter kwantificeren van de tijd die 
docenten besteden in relatie tot het ICT gebruik. 

� Gezien de fundamentele moeilijkheden van effectmeting, zal men zich met name moeten 
richten op de kosten. Kosten omvatten de tijd van docenten en ook de opportunity costs 
voor docenten wanneer de tijd die besteed wordt aan beheer en management van de 
technologie ten koste gaat van tijd voor andere activiteiten. 

Implicaties 

In het voorgaande zijn de resultaten van het onderzoek weergegeven. Op basis van deze 
resultaten, kunnen de volgende thema’s onderscheiden worden die belangrijke betekenis 
hebben voor de toekomstige besluitvorming rond ICT: 
- Reactievermogen 
- Flexibiliteit 
- Dual mode 
- Het Internet en onderwijsondersteuning via WWW-systemen 
- Incentives 
- Implementatie 
- Kosten-effectiviteit 

Actor-specifieke aanbevelingen 
Om samenhangende en relevante aanbevelingen te geven moet zorgvuldig worden gekeken 
naar de verschillende actoren die betrokken zijn bij een eventueel gebruik van ICT in hoger 
onderwijsinstellingen en naar hun interactie. Het is daarom van belang een onderscheid te 
maken tussen de verschillende niveaus waarop de actoren opereren en de manier waarop zij 
de activiteiten op andere niveaus beïnvloeden. Kort samengevat zijn de aanbevelingen als 
volgt. 

Aanbevelingen voor actoren op nationaal niveau 
� Verbreding van de missie en deregulering om de reactiviteit te vergroten 
� Verandering van randvoorwaarden en incentives  
� Stimuleren van samenwerking die de implementatie benadrukt 
� Activiteiten moeten een internationaal gericht zijn 
� Ontwikkeling van kwaliteitszorg en consumenteninformatie 

Aanbevelingen voor het instellingsniveau 
�	 Ontwikkel naast een onderwijskundige visie ook een strategische en economische 

rationale 
�	 Men moet zich richten op de stimulering en ondersteuning van de implementatie 
�	 Bestudeer verborgen kosten en reageer hierop 
�	 Draag bij aan een gemeenschappelijk studie-ondersteunend WWW-systeem voor de 

instelling 
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� Besteed evenveel aandacht aan de menselijke aspecten van implementatie als aan de 
technische 

� Richt de financiering op implementatie, niet op geïsoleerde projecten 

Aanbevelingen voor docenten 
� Combineer het beste van het ‘face to face-’ en het afstandsonderwijs 
� Naar een meer actieve participerende student 
� Zoek naar voordelen in termen van efficiëntie voor zowel student als docent 
� Wees flexibel 
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Chapter 1: Introduction to the study 

M.C. van der Wende1 

B. Collis2 

In the context of the National Action Programme – Electronic Highways, a programme co
ordinated by the Dutch Ministry of Economic Affairs, the Dutch Ministry of Education, 
Culture and Science has in October 1998 commissioned a study on the use of ICT in higher 
education. The study consists of two parts: A national part which surveys the state of the art in 
the use of ICT in higher education institutions in The Netherlands, and an international part 
which compares on the basis of desk research and strategic interviews the situation in a 
number of countries outside The Netherlands. This international orientation on issues and 
practices will be compared with the situation in the Netherlands. The outcome of the two 
studies together is aimed at contributing to decision making on a new national policy on ICT 
in Dutch higher education. This report presents the results of the international study. The 
outcomes of the national survey will be reported separately. 

The central focus of this study is on the state of the art in the use of ICT in higher education in 
a number of countries outside the Netherlands. On the request of the  Ministry of Education, 
Culture and Science, the following range of countries was included in the study: Belgium, 
Finland, the United Kingdom, Australia and the United States of America. Additionally 
attention will be paid to initiatives at the European level. The study concentrates on national 
policies and institutional strategies for ICT, on educational models and pedagogical 
implications, and on the costs and effectiveness of ICT. Special attention will be paid to forms 
of collaboration, both within countries and internationally, and to governmental strategies to 
stimulate the use of ICT in higher education.  

In this study the term ICT is used to refer to information and communication technologies. 
Information technologies involve computers; communication technologies will be taken as 
involving network systems, and in particular data networks running under the Internet 
protocol (IP). Because network connectivity is becoming standard for computers in higher 
education institutions, the use of the term ICT in this report generally refers to computers 
connected to an IP network.  Stand-alone computers and non-IP networks may also be the 
case; if this distinction is necessary it will be mentioned specifically in the text. Also, it 
should be noted that computers and networks do nothing without software tools and 
applications; thus the term ICT applications will be used (primarily in Chapter 4) to refer to 
the various categories of software that can be typically used for the course-support process in 
higher education. Table 4-1 in Chapter 4 gives more specifics. 

The study has been carried out by a research team of the University of Twente, bringing 
together the various areas of expertise corresponding to the scope of this study. Experts from 
the Faculty of Educational Science and Technology, Prof. Dr Betty Collis and Prof. Dr Jef 
Moonen, assisted by Drs Henny Leemkuil, concentrated on the educational issues and on the 
questions related to costs and effectiveness. Experts from the Center for Higher Education 
Policy Studies (CHEPS), Dr Marijk C. van der Wende and Drs Eric Beerkens, focused on the 

1  Dr  M.C. van der Wende, Center for Higher Education Policy Studies (CHEPS), University of Twente, e-mail: 
m.c.vanderwende@cheps.utwente.nl 

2  Prof Dr B. Collis, Faculty of Educational Science & Technology, University of Twente, e-mail: 
collis@edte.utwente.nl 
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policy and strategy issues related to the use of ICT and were responsible for the co-ordination 
of the study. 

The study has been carried out primarily on the basis of desk research, for which, besides 
library resources, the Internet was a very helpful tool. In particular, the personal scientific 
networks of the researchers were used to collect up-to-date information, via e-mail contacts, 
and WWW sites maintained by colleagues in the countries under investigation. This was 
complemented by data gathering in the countries in question. This took form by strategic 
interviews with key persons and by consultation of colleagues through international networks, 
attendance at on-site conferences and systematic use of the WWW and e-mail. These 
extensive international contacts and networks have been extremely useful in obtaining up-to
date information on the developments in the various countries.  For their own co-ordination, 
the research team used a WWW-based shared workspace environment maintained under the 
TeleTOP system of the Faculty of Educational Science and Technology, an example of the 
sort of WWW-based tool discussed in Chapter 4. Via this system, an extensive collection of 
relevant WWW links has been built up. A paper version of this Webliography appears in 
Appendix 1. 

The study had strong limitations in terms of resources and time, especially when compared 
with the vast, and rapidly changing, field of inquiry, the number of countries to be taken into 
account, and the fact that some of the countries are quite large and contain an immense 
number of initiatives. These limitations are reflected in the outcomes of the study in the sense 
that comprehensive overviews were not always possible to produce in the given time frame 
and that not all initiatives could be discussed. As an alternative, some of the more important 
initiatives and trends have been highlighted and extensive references to sources where more 
information can be found are provided. Consequently, the study should not be seen as an 
exhaustive inventory, but rather as a strategic insight into aspects of ICT use in higher 
education which are relevant for policy formulation in The Netherlands.  

This report will present the outcomes of the study in the following way. In Chapter 2 the 
conceptual framework and methodology of the study will be set out. Chapter 3 presents the 
national context of each country and describes the policy and strategy issues, including the 
role of the government. Chapter 4 addresses educational models and pedagogical implications 
of ICT. Chapter 5 concentrates on the costs and effectiveness of ICT in higher education. 
Conclusions are presented at the end of every chapter. In Chapter 6, the conclusions are 
reviewed and the national and international study will be compared. Furthermore, the 
conclusions and its implications will extrapolated into a set of  propositions. These 
propositions reflect the trends and issues that the authors of this report agree as being 
important lessons to be learnt from this international orientation and to be highly relevant as 
input for the further debate on policy development for the use of ICT in Dutch higher 
education. Finally, recommendations will be presented from an actor-specific perspective. 

References to background materials and to accessible sources of additional information are 
given in three ways. In the various chapters, WWW-site addresses are provided for almost 
every initiative discussed in the text. A specific list of references, corresponding to the theme 
of the chapter, is provided at the end of every chapter. Additionally a Webliography on ICT in 
higher education can be found in Appendix 1 and is available via the TeleTOP WWW site of 
the Faculty of Educational Science and Technology of the University of Twente 
(http://education2.edte.utwente.nl/ictho.nsf/frames). The Webliography site provides an 
overview and direct access to materials on the use of ICT in the various countries and to some 
internationally relevant documents. 
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Chapter 2: Conceptual framework and methodology 

M.C. van der Wende 

2.1 Introduction 

Over the last years strong developments have taken place in the use of information and 
communication technology (ICT) in higher education. However, what these developments 
actually include and what they will cause is not yet very clear. While the higher education 
press regularly reports on the start up of virtual universities, most traditional universities do 
not seem to have an institutional vision or strategy on the use of ICT and their activities are 
limited to the grass-root level (CRE, 1996, 1998). 

Regarding the implementation and effects of ICT, various different views and opinions can be 
observed. Perceptions differ; almost parallel in time, articles with titles like: ‘ICT verandert 
onderwijs wezenlijk’3 [ICT really changes education] and ‘Computeronderwijs komt niet van 
de grond’4 [computer-supported education does not come into effect] can be found in 
professional journals. At the many conferences organised on ICT in higher education, there is 
much discussion on whether or not the prevailing educational paradigms will be changed by 
the use of ICT. In particular the questions of  whether and how ICT influences the interaction 
between instructors and students and between students seem to attract quite different 
viewpoints. 

Despite the difference in viewpoints, there seems to be a broad consensus on the importance 
of ICT for higher education. But also here a contrast can be observed: the importance of ICT 
is seen both in terms of opportunities and in terms of threats. Opportunities are in particular 
perceived in relation to enrichment and the enhancement of the efficiency and flexibility of 
learning processes. More flexibility, in terms of place and time for more independent learning, 
will not only better meet the needs of modern young students, but will also facilitate the 
development of new educational markets (e.g. for lifelong learning). These markets are not 
limited to age groups or to the national context. Threats are seen in the fact that ICT enhances 
the international competition in higher education. For instance, foreign institutions offer their 
on-line courses to the domestic Dutch higher education market. Furthermore, as traditional 
higher education institutions no longer have the monopoly5 on academic and degree-awarding 
programmes, competition from new corporate higher education providers is quickly 
emerging6. 

These developments require higher education institutions to reconsider their roles, profiles, 
positions, and the alliances that they will need to make. It is generally accepted that alliances 
will be necessary, because of the required expertise, the size of investments and the required 
economy of scale of ICT operations. But how such alliances can best be created and how they 
can function is in many cases still to be discovered. 

National governments are facing difficult questions in relation to ICT.  To make decisions, it 
is appropriate to ask questions such as: What is the situation in our own country as compared 

3  Computable, report on the International Educational Technology Conference Edmedia ‘98. Nr. 28-1998: p. 11. 

4  HOP (Higher Education Press), report on a study for the Wetenschappelijk Technische Raad,  Surf. 
June, 11th, 1998. 

5  Euro Chiefs fear Eurosion of Role Universities. The Times Higher, August 1998: p. 1, 10. 

6  Not so Distant Competitors. T. Marchese. AAHE-Bulletin, May 1998. 
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to that in other countries? Which types of initiatives should be taken or supported and how? 
What should be the role of the government in this area?  

The above section, describing developments which contain many contrasts and questions, 
underlines the importance of an international comparative study on the State of the Art in the 
use of ICT in higher education.  

2.2 The use of ICT in higher education 

2.2.1 Policy and strategic issues 
It was stated in Section 2.1 that most higher education institutions in Europe do not yet have 
an elaborated and coherent institutional policy concerning the role and use of ICT in higher 
education. Increasingly, the need for such policies is being acknowledged. CRE (1998) 
indicates that this awareness, and the actual policies as such, can be based on different 
perceptions: 

� The perception that technological deployment may contribute to university positioning in 
the marketplace, e.g., provision of distance education and/or greater flexibility of access 
for student populations – a proactive approach. 

� A perception of accelerated growth in demand among staff and students for access to 
technology as well as evidence of increasing availability and usage elsewhere, e.g., in the 
workplace, primary/secondary schools and in the home – a reactive response. 

� An increased acceptance of learner-centred educational approaches that involve the use of 
multimedia resources for self-paced, self-directed learning or for more social interaction 
and communication in the learning process– a transformative response. 

� The belief that environments that include technology can improve efficiency and/or 
effectiveness of student learning – a speculative approach (Clark, 1994). 

Strategic aspects concern the way in which higher education institutions respond to changes 

in their environments. Do they consider the increasing world-wide demand for higher 

education abroad as a challenge that they can address by using ICT (Van der Wende, 1998)? 

Or do they consider this as the role of open universities which are in some cases already very 

entrepreneurial in these new markets  (Daniel, 1996)? Do they view the increasing need for 

lifelong learning, which is expressed both by individual learners as well as by employers and 

governments, as a new market opportunity (Duke, 1998) or do they consider other players, 

such as commercial suppliers of post-initial training, more powerful in this respect? And 

finally, what types of collaboration and strategic alliances would they consider in order to 

respond effectively to these new developments? 


Latchem (1998) described the various dimensions that collaboration in this new market can 

have: 

� Inter-institutional collaboration (between one or more higher education institutions); 

� Inter-sectoral collaboration (between higher education institutions, the corporate sector, 


governmental agencies, and international organisations); 
� International collaboration. 

Many examples of the various types of collaboration can be observed. Some of the well 
known are: the World Learning Network (United Kingdom), the Western Governors 
University (United States), the Michigan Virtual Automotive College (United States), 
EuroPace 2000 (Europe). Such forms of co-operation seem very promising and some are 
successful indeed. At the same time they seem to meet a number of serious problems, which 
may be related to differences in cultures between academic and commercial organisations and 
the differences in goals and ambitions that they may have (Latchem, 1998). Mistrust or a lack 
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of confidence from the side of academia are not always excluded: ‘Colleges wonder if 
Microsoft is their next competitor’7. 

Initiatives in countries such as the United Kingdom, the United States and also those in 
Australia (Alexander & Blight, 1996), in many cases have an international ambition and a 
competitive approach. The institutions reach out across national borders in order to attract 
foreign students. The English language is a great advantage in this respect. International co
operation seems to be more frequent in the European (continental) context. More generally, a 
divergence between competition and co-operation models in the internationalisation of higher 
education can be observed (Van der Wende, 1998). The programmes of the European Union 
such as SOCRATES play an important role in this respect, since they stimulate co-operation 
between institutions in the various member states. It has already been the case for several 
years that specific action lines in these EU programmes support co-operation in the area of 
open and distance learning (ODL). Furthermore, various European networks, such as EDEN8 

and EADTU9 (see 3.3) provide important networking and platform functions. At the concrete 
project level, substantial initiatives such as VIRTUE10, EuroPACE 2000 and Open to Europe 
can be mentioned as examples of European co-operation in this area. Eventually, the creation 
of a ‘European Virtual University’ could even become possible (Van der Perre, 1997).  

Besides being characterised by technological change, it appears that the developments in this 
field are also driven by: 
� New types of interaction between actors in the higher education domain, including the 

collaboration between public and private partners. 
� The internationalisation of higher education and its student market. 
� Increasing influence of market mechanisms on the co-ordination of higher education. 

The above factors influence the relationship between higher education and national 
government in its traditional steering role.  Furthermore, they are related to other policy 
fields, such as economics, trade, or perhaps cultural policy, and  they may require co
ordination with other countries or at a supra-national level. Governments have to reconsider 
their roles and responsibilities in this area and whether and how they should stimulate and 
support the initiatives in ICT in higher education. This includes questions regarding financial 
and investment strategies (including public – private combinations), models of regulation or 
deregulation, and issues regarding the quality assurance and accreditation of this new type of 
higher education (Van der Wende, 1999, Scholten, 1998).  Besides, and in parallel with the 
world of economic commerce, problems with regard to intellectual property, copyrights and 
legal responsibility should be addressed. 

2.2.2 Educational aspects 
According to Collis (1999), the use of ICT in higher education can focus on: 

� The dissemination of information and of publications.
 
� Communication between teachers and students and between students. 

� Collaboration: group discussions, joint project work, etc. 

� Information & resource handling: search engines, access to multimedia databases, etc. 

� Specific teaching & learning purposes: such as interactive tutorials, quizzes, simulations, 


test, and video-conferencing for lecture participation. 
� For course integration: WWW-based course-support systems. 

7 The Chronicle of Higher Education, April 1998. 

8  European Distance Education Network (http://www.open.ac.uk/Partners/EDEN/) 

9 European Association of Distance Teaching Universities (http://www.eadtu.nl). 

10 A Virtual University for Europe, an EU project, including the EuroPACE 2000 and the Coimbra  networks. 
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Motives for the implementation of ICT are first of all related to the changing demographic 

characteristics of the student body (see Section 4.3.1 for an elaboration). Apart from the 

traditional student group, between age 18 and 23, who go into higher education studies 

directly after secondary school, and on a full-time basis, new groups of students are becoming
 
increasingly important. These new student groups will follow higher education at a later stage 

in life and on the basis of a variety of forms of previous education, training and work 

experience. Besides, they will desire to combine study with family and professional life. This
 
requires study programmes with a higher degree of flexibility (discussed in Section 4.3.3).  


Collis (1999) distinguishes the following types of flexibility:
 
� flexibility in location of where the learner can carry out some of the different learning 


activities associated with a course; 
� flexibility in programme. Assuming the learner has relevant previous experience, 

subgroups of courses can be chosen in terms of the learner’s needs and interests; 
� flexibility in types of interactions within a course.  For example, not all students need to 

work in groups, and also not all group members need to be in the same place at the same 
time to work together. Choices can be offered; 

� flexibility in forms of communication within a course, so that learners and instructors 
have a wider variety of ways for more targeted and responsive communication than is the 
case when communication is limited to what occurs during face-to-face sessions such as 
lectures, or incidentally in the hallways; 

� flexibility in study materials, so that the students have a wider choice of resources and 
modalities from which to study. 

The use of ICT must reflect principles of good and effective education (see Section 4.3.1). 
These relate for instance to an active involvement of students and interaction among students, 
a process orientation, and a student-centred approach. Besides questions of effectiveness, 
efficiency issues also play a role (see Section 4.3.2). First of all because of the students, who 
want to complete their studies in an efficient as possible way. Secondly, because of the 
instructors, who have to perform their tasks having limited means and time.  

In many cases instructors show reluctance concerning the use of ICT in higher education 
(CRE, 1996). Possibilities for broader implementation at the level of individual teachers will 
depend on a number of factors, which have been summarised by Collis (1997) as: ‘gewin’ 
(playoff), ‘gemak’ (ease of use) and ‘genot’ (pleasure). These factors have evolved into the 4
E Model to predict and influence the implementation of ICT in higher education (see Section 
4.4.3). Other important conditions for successful implementation concern the management of 
the change process and the institutional policies and strategies on ICT, which provide a 
context for faculty, departmental and individual initiatives in this area (see Section 2.2.1).  

2.2.3 Costs and effectiveness 
Moonen (1998) indicates that efficiency can be analysed in two general ways: cost-benefit 
analysis, and cost-effectiveness analysis (see Section 5.2). Cost-benefit analysis can be 
applied when both costs and effects can be measured in monetary terms. However, as it is 
almost impossible to assess the effects of an educational process in a reliable monetary 
amount, the cost-benefit analysis is in a practical sense not applicable in an educational 
context. Cost-effectiveness analysis is applied when the costs are expressed in monetary terms 
and the effects are measured in non-monetary terms (but still quantifiable, for instance in the 
number or percentage of graduates in a course). Therefore, this second type of analysis is 
more useful and can for instance be used to compare two alternative educational systems.  

In the context of a study on costs of telelearning, the Ministry of Education of Denmark 
(1993) distinguishes three implementation scenarios which are called:  
� The time-independent learning model: here elements from classroom teaching are 

combined with studies at home or at work, from where a continual dialogue with the 
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teacher and with the other students can be organised. Typically this model employs a 
computer-conference system (in 1999, generally integrated within a WWW site). 

�	 The simultaneously-distributed learning model: where students can see and hear their 
teacher and they can carry on a dialogue with a teacher. Typical this model uses satellite, 
cable television or video telephony. 

�	 The independent-study model: where the student primarily works alone with the subject 
matter in an organised sequence of modules. The use of CD-ROM technologies can 
provide large quantities of high-quality material. Often this model has to be supplemented 
with the option of counsellor support at a study centre. The ‘time-independent learning 
model’ is a good example of a kind of telelearning that is becoming very popular due to 
the growth of the Internet and the facilities provided by the WWW. 

The actual costs of ICT will depend on the type of implementation scenario that will be 
chosen (see Sections 5.2 and 5.3). As indicated above these scenarios include different 
options for the use of specific technologies and technical infrastructures, and thus for costs. 
Other factors that complicate the calculation of costs are: disagreement about what kind of 
costs should be taken into account, the lack of reliable data about costs, the continuing 
changes in prices of software and telecommunication, and the fact that data on costs are often 
confidential. It is important to note that, as a result of the declining prices of hardware, 
software and telecommunication, the relative weight of staff costs in ICT-project budgets is 
increasing. 

The European Commission (1994) indicated that compared with the preparation costs for one 
hour of face-to-face teaching, the use of ICT can multiply this with a factor of 2 (in the case 
of a videoconferenced or broadcast lecture), a factor of 50 (in the case of computer-based 
training) and up to a factor of 100 (in the case of interactive television of CD-I). The most 
important factor against which costs should be measured is the number of students that can be 
reached with the educational product or service.  

2.3 Methodology of the study 

2.3.1 Objective and focus  
This study is aimed at providing an insight into the use of ICT in higher education in a 
number of countries outside the Netherlands. This international orientation on issues and 
practices 
will be compared with the situation in The Netherlands11, with the aim of contributing to 
decision making on a new national policy for ICT use in Dutch higher education.  

The central questions in this study are as follows:  
What is the state of the art in the use of ICT in higher education in a number of countries 
outside the Netherlands and what are the consequences at the policy and strategy levels, 
educational models and implications, and the costs and efficiency issues related to this?  

2.3.2 Definitions 
Higher education will in the context of this study be understood as the broader domain of 
tertiary and further education, including initial and post-initial studies, international education 
and lifelong learning.  
ICT will be understood as information and communication technologies (see definitions in 
Chapter 1 and Section 4.1, including Table 4-1. 

11  Parallel to this study, a national survey on the use of ICT in The Netherlands has been carried out 
(see Chapter 1) 
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2.3.3 Geographical scope 
On the request of the Ministry of Education, Culture and Science, the following range of 
countries was included in the study: Belgium, Finland, the United Kingdom, Australia and the 
United States of America. Additionally attention will be paid to initiatives at the European 
level. With regard to the United States and Australia, questions related to governmental policy 
(see Section 2.3.4) will not only be investigated at the national but also at the sub-national or 
state level. Furthermore, the European level will be investigated concerning policy initiatives 
of the European Union and important co-operation structures and network activities at this 
level. 

Research questions 
The various research questions are clustered according to the aspects elaborated in Section  
2.2. 

1 Policy and strategy issues: 
� To what extent and on the basis of which perceptions and strategic considerations are 

institutional or faculty level policies for ICT being developed? 
� Which forms of inter-institutional, intersectoral and international collaboration exist and 

how do they function? 
� What is the role of the (national) government regarding the use of ICT in higher 

education? 

2 Educational aspects: 
�	 In what ways is ICT being used for course support in higher education and how does the 

ICT use relate to the pedagogical practices used in the course? 
�	 How and in what ways do pedagogical practices involving ICT influence the 

effectiveness, efficiency and flexibility of course delivery and participation? Can 
particular target groups be identified that particularly benefit from more-flexible course 
delivery and participation? 

�	 To what extent are pedagogical practices involving ICT use implemented systematically 
throughout faculties or universities? What factors influence this implementation? 

3 Costs, and effectiveness: 

� On the basis of what strategic analyses and considerations are technologies being chosen 


and what are the arguments for such decisions? 
� What are the costs, how can they be calculated and what are cost-related issues? 
� What should be emphasised, from a cost-effectiveness perspective? 

2.4 Methodological approach 

2.4.1 Type of research 
The study employs an international comparative approach (see Chapter 1). Data were 
collected per country and per theme (policy, pedagogy, and cost-effectiveness). Subsequently 
data were compared across countries in a thematic manner, distinguishing between 
educational, costs-efficiency, and policy and strategy aspects. In addition, data concerning the 
types of collaboration and the role of governments were also collected at the European level. 
In the United States and Australia, the role of the government was also investigated at the 
sub-national level. 

2.4.2 Data collection and analysis  
Data were collected per country, with exceptions for the sub-national and supra-national level 
as indicate above (see 2.4.1). Formal data collection at the institutional level was, in the light 
of the time frame of the study, unfortunately not possible.  
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The study is mainly based on desk research (see Chapter 1). The literature includes recent and 
current research on the use of ICT in the countries concerned, with a particular emphasis on 
national surveys as important sources of information. Additionally, European-level reports 
and more general literature on ICT in higher education were used. Governmental initiatives 
and policies were also investigated on the basis of document analysis. In addition to specific 
documents on ICT in higher education, more general higher education policy documents also 
provided useful information.  

In addition to the study of literature, two other methods of data gathering were employed. 
First was the use of the Internet and the WWW. Many initiatives, projects and policies 
distribute their information via WWW sites. And various WWW sites, e.g., of research 
centres and international organisations, provide adequate overviews of developments in ICT 
in higher education. These WWW sites were effective sources of information and data 
gathering for this study. Proceedings from international conferences focused on ICT in higher 
education in 1997, 1998 and 1999 were another key source of data. Second, a number of key 
persons in all the countries concerned and at the EU level were contacted, from the 
professional networks of the researchers, for more in-depth comments on certain trends and 
practices. For this purpose study visits to all the countries concerned by this study were made. 
Additionally, certain persons were contacted via e-mail. A list of contact persons is provided 
in Annex II. 

Although the study is not based on case-study research or on data collection at the 
institutional or project level, some particularly interesting initiatives at these levels are 
presented in the study in order to illustrate certain issues or practices.  
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Chapter 3: Policies and strategies on ICT in higher education  

M. C. van der Wende 
H.J.J.G. Beerkens12 

3.1 Introduction 

In this chapter we will try to answer the following research questions: 

� To what extent and on the basis of which perceptions and strategic considerations are 


institutional or faculty level policies for ICT being developed? 
� Which forms of inter-institutional, intersectoral and international collaboration exist and 

how do they function? 
� What is the role of the (national) government regarding the use of ICT in higher 

education? 

3.2 Policy development and strategic considerations at the institutional level 

As will be described in section 4.4.1, the use of ICT in higher education can take place at the 
level of the individual instructor - the pioneer -, it can be supported by decisions that convince 
and help instructors to use ICT - encouraged use -, or by decisions that require all instructors 
to make use of ICT - systemic use -. The first case, where the initiative is limited to the 
individual instructor and no decisions are taken at the unit, faculty or institutional level, will 
in this chapter be considered as no policy. Consequently, we will try to find evidence of the 
two following levels of the use of ICT: encouraged and systemic. Systemic use will be 
understood as indications of policy development at the unit, faculty or institutional level.  

3.2.1 The situation in Europe  
A general impression of the situation in European universities with regard to policy 
development for ICT is provided by the reports of the Association of European Universities 
(CRE 1996, 1998). From the CRE project Universities and the Challenge of New 
Technologies (1996) it was concluded that there is a lack of clear institutional strategies to 
provide a framework for the development of new technologies in teaching and learning. The 
range of experimentation with ICT in many universities is impressive, but in general these 
activities are disconnected from the institutional framework within which they are occurring. 
Furthermore, it was argued that in order to develop such strategies, universities need to think 
more about the place of new learning  techniques in their institutional strategies. ICT should 
be seen as part of the strategy of an institution to fulfil its mission, and not as an end in itself. 
Development of such a strategy requires that internal (staff and students) and external needs 
should be better analysed. Each institution must define the market niches it wants to occupy 
(e.g. initial higher education programmes, continuing education, postgraduate or professional 
training, lifelong learning, distance education, etc.) and should then determine the academic 
priorities for each target group of students. Other important conclusions regarded the 
resistance of both academic and administrative staff  to the use of ICT, which may be related 
to a lack of knowledge and skills in this area, and the problems predicting the true cost of  
ICT related activities (see also Chapter 5) (CRE, 1996).  

12  Drs H.J.J.G. Beerkens, Center for Higher Education Policy Studies (CHEPS), University of Twente, e-mail: 
h.j.j.g.beerkens@cheps.utwente.nl 
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In the context of the Telematics Applications Programme of the European Commission’s 
Fourth Framework Programme for Research and Development, overviews of Telematics in 
Education and Training (TET) activities have been made for each EU member state (I*m 
Europe, 1999). These country profiles provide information on the general context for the use 
of ICT in higher education. Additionally, more insight into the extent to which ICT is part of 
institutional policy making is provided by more in-depth national surveys and studies.  This 
information is used to briefly describe the situation of the countries under investigation in this 
study. Additional to the country profiles below, country-specific information on 
implementation of ICT will be given in Section 4.4.2. 

3.2.2 Finland 
The TET country profile for Finland reports that telematics for education and training in 
Finland is at an advanced stage of development and leads Europe in many areas, particularly 
in the availability of network resources and in programmes to support education and training 
providers. Finland is recognised, even in the US, as the most well-connected country in the 
world. The reasons for this include the fact that Finland has a large geographical area and a 
small sparsely-distributed population, which makes distance tele-work and tele-learning a 
necessity. Another reason is that there are a large number of educational institutions in 
Finland and the Finnish population is arguably the most highly educated in the world with 
respect to the diversity of choice and opportunity. A third reason is the highly developed 
network infrastructure. The FUNET project, initiated in 1984, was the beginning of the 
university and research network in Finland. FUNET involves research institutes, all the 
universities and almost all the polytechnics. Through FUNET, all the members have access to 
the Internet. FUNET is currently being upgraded to higher-capacity broadband ATM 
technology. At the end of 1995 all the universities had ATM technology at their disposal. This 
automatically gives Finnish universities and research organisations a very sophisticated 
environment in which to develop network-oriented multimedia applications and to collaborate 
with other European partners (I*m Europe, 1999).  

Nevertheless, the results of an extensive technology assessment project on ICT in Teaching 
and Learning which was carried out in Finland in 1997-98, reports the following regarding the 
extent to which educational institutions have implemented ICT. ‘If we consider ICT from a 
very narrow perspective, such as technical skills and routine use, then we can say that most 
educational institutions are doing rather well. If, however, we expect implementing ICT to 
bring about profound pedagogical innovations and improvements, to be a tool of pedagogical 
change, then we are still struggling in the wide chasm between early adopters and the rest, a 
chasm which is always difficult to overcome’ (Sinko, 1998: p.218). Also here it is underlined 
that the dissemination of good practice to the larger instructor groups beyond the select 
enthusiastic pioneers is an important problem. Furthermore, experiences show that positive 
results may deteriorate dramatically when applied on a large scale. It is stated that: ‘The 
Archilles heel of national education ICT strategies is just this problem: not only how to 
disseminate the results of small scale experiments effectively, but how to replicate them on a 
large scale’ (Sinko, 1998: p. 218) (see also 4.4.2). 

3.2.3 United Kingdom 
The TET country profile for the United Kingdom states that telematics for education and 
training in the UK is highly advanced in terms of technological infrastructures, social 
structures and content development channels, although there are a number of obstacles to the 
level of development which is being aimed for at policy level. This advanced stage of 
development in TET in the UK relative to other European countries is due to a strong tradition 
of high standards in, and access to, education at advanced levels; sophisticated and highly 
focused educational options for students and trainees and a broad base of high-technology 
development, research and innovation which is now well incorporated into the working and 
learning culture. The UK has a long history of using and developing flexible approaches to 
learning. As early as 1963 the National Extension College (NEC) provided distance learning 
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with a vocational focus. The Open University, founded in 1969, has pioneered flexible 
learning methods. It has always used broadcast technology in its provisions and is currently 
involved in a number of projects using multimedia technologies for education and training. 
Perhaps the widest use of on-line services and networks for educational purposes in the UK is 
by the Open University. Currently, 15,000 (10%) of their students and 1,700 tutors (25%) 
were said to be registered to access on-line services. 

The UK higher education and research community has pioneered the use of rapid multimedia 
applications on the high performance network SuperJANET (the Super Joint Academic 
Network). The British Association of Open Learning has also made an important contribution 
to this successful tradition in the UK. (I*m Europe, 1999). 

The importance of the development of institutional strategies on ICT is declared in 
recommendation 41 of the Dearing Report which states that: ‘all higher education institutions 
in the UK should have in place overarching communications and information strategies by 
1999/2000 (Department of Education and Employment, 1998) (see 3.4). Some indications of 
the extent to which such strategies are actually in place can be derived from the evaluation of 
the impact of the Teaching and Learning Technology Programme (TLTP) (see also 3.4 and 
4.4.2). These findings are obviously limited to the institutions participating in the TLTP 
programme. 

Stern (1997) reports that the strategic co-ordination of ICT efforts has been both a precursor 
and consequence of TLTP. The projects were expected to involve main teaching departments 
and to have active support of the participating institutions’ senior management. Furthermore, 
most of those higher education institutions reviewed and visited as part of this evaluation, had 
on paper, at least, confirmed institutional support for the project at a senior level. Several 
were able to demonstrate a track record of coherent corporate developments, e.g.:  
� Developing teaching and learning plans and setting up associated institution-wide 

committees;  
� Funding innovations in teaching and learning;  
� Serious investment in computing infrastructure;  
� Merging information systems and libraries;  
� Asking departments to include in plans their teaching and learning priorities;  
� Creating central media/technology resource units. 

It was striking how many higher education institutions have committed resources to TLTP 
follow-up: on funding of specialist staff, further funding of courseware development, new 
commitments to staff development, further investment in PCs for staff and students, network 
improvements, etc. The senior-management personnel who were interviewed recognised that 
TLTP had contributed to the emergence of new institution-wide reviews, policies, co
ordination mechanisms and investments. The term contributed to the emergence, however, 
meant in some cases only very limited progress and it was said that ‘senior management 
support is still very weak, and awareness is restricted to enthusiastic individuals’. 
Furthermore it was found that higher education institutions are faced with the general 
problems of balancing bottom up and top down tactics, whatever their implementation 
strategies. For example, it is now common in higher education institutions to create a central 
fund to which departments may bid, or to offer academics the opportunity to shape initiatives 
(such as TLTP) in relation to their needs. Ownership by senior academics and management 
given the decision-making processes of higher education institutions is usually seen as vital. 
And before initiatives can be decentralised, some more coherent, and often less-voluntary 
system, is needed. This is certainly the case for teaching and learning, staff development, 
reward and promotion systems and infrastructure. Finally, the implementation of ICT was in 
many reports associated with changing the organisational culture of the institution; the need 
to pursue fundamental and systemic change in higher education institutions (Stern, 1997).  
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3.2.4 Belgium 
The TET country report for Belgium states that telematics for education and training in 
Belgium is in early stages of development, being only partially implemented, and very often 
inaccessible, especially at the primary and secondary-school levels. Belgium is attempting to 
create an atmosphere which will be conducive to enhacing the profile of telematics for 
education and training in order to ensure that the domain is to become viable. Possible reasons 
for the slow uptake of telematics technologies in education, more so than in training, include 
the small geographical area (every Belgian is within at most 50km of an education institute) 
and a well developed and accessible traditional education and training infrastructure; there is 
no serious driver for developing this technology at a local level. Thus, in spite of the fact that 
Belgium is one of the most-cabled countries in the world with most households receiving 
more than 30 TV channels, and in spite of the close proximity to French and Dutch TET 
facilities and developments, the evolution of telematics had been slower than was expected 
five years ago amongst experts. Another important factor which explains this state of affairs is 
the lack of high-level co-ordination and the lack of partnerships between organisations, 
industry, schools and universities  (I*m Europe, 1999). 

Unfortunately, no detailed information is available on the extent to which higher education 
institutions in Belgium have developed ICT strategies. The policy paper on Innovation of 
Higher Education of the Flemish Ministry of Education (1998) reports in this respect that, as 
opposed to the situation in other sectors of society, there is not yet a broadly implemented use 
of ICT in higher education. Therefore, the Ministry aims at an accelerated introduction of ICT 
in this sector (see 3.4). 

Although in general the scope of activities seems to be quite limited, some interesting and 
more far-reaching initiatives at the institutional level can be reported. These include the 
activities undertaken by the Catholic University of Leuven, notably the EuroPace2000 project 
(see 3.3). Many projects are also being undertaken by the universities of Gent and Antwerpen. 
Other examples concern the University Notre Dame de la Paix and the University of Liege 
Technology and Education Services, which have conducted moderately successful open-
learning initiatives in academic environments in the last three years using TV, email, video 
conferencing and local newspapers. Fairly successful evaluation and accreditation schemes 
have been established and further developments are being planned. The University of Liege 
has been particularly involved with multimedia language-course development since the early 
1980s. Finally, a number of Flemish institutions are involved in the open-learning facilities 
consortium, which is co-ordinated and supported by the Dutch Open University (see also 3.3) 
(I*m Europe, 1999). 

3.2.5 United States of America 
The title of the report of the 1998 National Survey of Information Technology in Higher 
Education indicates the situation with regard to ICT strategies in USA higher education as 
follows: Colleges Struggle With IT Planning.  The author, Kenneth C. Green, states that: 
‘Roughly two decades after the first microcomputers arrived on college campuses, American 
colleges and universities continue to struggle with computer and information technology (IT) 
planning. Just under half of US colleges have a strategic plan for information technology, 
more than 60 percent do not have an IT financial plan, and only about two-fifths have an IT 
curriculum plan. Moreover, two-fifths have an instructional plan for using the Internet, less 
than a third have a plan for using the Internet in their distance learning initiatives, and only a 
fourth have a campus policy regarding intellectual property for WWW-based instructional 
resources developed by faculty’ (Green, 1998). The differences between the various types of 
institutions are displayed in the diagram below. 
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Figure 3-1: Institutional strategies for ICT in the USA (Green 1998)  

The above data are quoted in a recent (1998) OECD study on the use and impact of ICT in the 
science system. It was added that although hardware and networks are generally available in 
the USA, costs remain an issue. In trying to remedy the funding problem, a growing number 
of universities in the United States are charging students a special technology fee. More than 
half of all public colleges and universities did so in 1996, with fees ranging from US$ 20 to 
US$ 200 a year, and some institutions have attempted to charge students on a use basis. While 
this is intended to cut down on abuse of resources, it could discourage students from using the 
technology. Students opposed the fees a few years ago, but are now willing to pay for services 
they consider essential, although critics consider that the costs should be included in tuition 
(OECD, 1998). 

3.2.6 Australia 
The 1998 report on Education Technology in Higher Education (DEETYA, 1998a) reveals 
that there has been a substantial shift in the importance of information technology in 
university teaching and administration in the last five years. Whereas five years ago, 
information technology was viewed by university management as experimental seeding on 
the edge of mainstream teaching, it is now viewed as having strategic importance (Yetton 
1997). Yetton conducted a study on the introduction and management of ICT in Australia and 
investigated the efforts and strategies of 12 Australian universities. He found that Australian 
universities are focussing on information technologies to improve administration, research 
and teaching and learning. The universities are linked through the Australian Academic and 
Research network (AARNet) which was introduced into service in June 1990 to improve 
research through linking Australian scholars with each other and with overseas researchers 
and through access to global information resources. With its recent upgrade to the use of 
Asychronous Transfer Mode (ATM), the network will have the capacity to carry voice and 
video services as well as data. 

Yetton states that although there is widespread agreement that the role of ICT is critical to the 
future success of Australian universities, there is little understanding and, hence, agreement 
about how it should be managed. It is observed that an increasing competition in the higher 
education sector is leading to greater differentiation between, and an increased strategic focus 
by universities. Six strategic issues are identified, all of which have important ICT drivers. 
They include: quality of teaching, cost efficiencies, serving multiple campuses, competition 
for students, different types of students, and inter-university collaboration. Three generic 
strategies are observed to be emerging as universities compete across these six areas: 
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�	 a value-added strategy for the traditional elite university which uses ICT to enrich the 
student’s experience as a member of a high-service, high-variety and high-reputation 
educational community; 

�	 a cost-based strategy for a new university which focuses on using ICT to develop and 
deliver high-quality programs anywhere, anytime for a restricted range of degrees to a 
mass market; and  

�	 a hybrid, mass-customisation strategy for a large devolved university, which would use 
ICT to obtain the benefits of a low-cost central IT infrastructure, while empowering 
innovation and student focus in strong academic faculties.  

One expects that as differentiation increases, other strategies will be discovered. With regard 
to the management of ICT the following three approaches were identified: 
� The integrated approach with a central unit managing the integration of teaching and 

learning with ICT, emphasising support for professional development in educational and 
information technologies and linking it to university goals.  

� The parallel approach, creating an ICT-based teaching and learning unit which operates 
separately and in parallel with existing staff development units.  

�	 The distributed approach, which is more bottom up and devolves responsibility for ICT-
based teaching and learning developments to local innovators across a range of faculties 
and units (Yetton, 1997).  

A trend in strategies: the convergence of distance education and campus education 
As stated in Section 4.4.4 the traditional differences between distance teaching universities 
and traditional universities are fading. This trend is also underlined by John Daniel (1996), 
who describes that campus universities feel threatened by distance-teaching universities as 
they are seriously competing with them in terms of access, cost and teaching quality. For this 
reason, Daniel states that, in OECD countries there has been a rapid recent and substantial 
change in numbers of universities providing distance education. In Canada, for instance this 
resulted in an increase of 50% in eight years. The proportion of universities offering distance 
education in some other countries are: France – 40%, Sweden – almost all, USA – almost all 
and for the UK the figure is around 75% (Daniel, 1996). In Australia, at least 23 (out of 39) 
universities are offering distance education (EADTU, 1998). Distance education is 
increasingly supported by ICT, although different traditions in distance education among the 
USA, Europe and Australia still play a role. See for more details the recent Survey of 
Telematics for Education and Training in the United States, Canada & Australia, performed 
by the European Association of Distance Teaching Universities (EADTU, 1998). 

3.2.7 In summary: obstacles to the implementation of ICT strategies  
From the various country reports it can be concluded that, although there is considerable 
experimentation, the adoption of ICT strategies is not yet a widespread phenomenon in higher 
education. As a consequence, dissemination of practices and application on a larger scale is 
problematic. This conclusion is also presented in the 1998 OECD study on the use and impact 
of ICT in the science system (OECD, 1998), which indicates the following reasons for the 
delayed adoption of ICT-based strategies in traditional institutions:  
� technological development, especially of courseware, and technology acquisition still 

pose many difficulties;  
� human aspects appear to be a significant constraint; 
� many educational institutions continue to deploy and use information technologies 

without due planning;  
� in many countries, scarce funding inhibits the large front-end investments needed to fully 

exploit the potential advantages of ICT; 
� the courseware market may also be constrained by the (small) market for certain 

languages, as for instance in Finland; 
� producing quality courseware is very complex, and product development and 

improvement is an ongoing process; 
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� although hardware and networks are generally available, costs remain an issue; 

� conservative tendencies of staff; 

� the possibilities of ICT are not always well understood by administrators; 

� training and organisational change may also be needed.  


3.2.8 Elements of an institutional strategy for ICT 
After having concluded that quite often a clear institutional strategy for ICT is still lacking, it 
may be of interest to look at how such a strategy could be designed. The CRE project New 
Technologies for Teaching and Learning provides guidance to universities on strategy. It 
suggest a number of elements for an institutional strategy on ICT (Table 1) 

Table 3-1: elements for an institutional strategy (CRE, 1998) 

1. Supporting pedagogical goals: 
� Enunciated at university level 
� Enunciated at faculty / programme level 
� Developed in response to new initiatives 

and strategic positioning of the university 

2. Infrastructural requirements:
� Level of access and service 
� Capital and recurrent costs 
� Off-campus network access 
� Reliability/robustness 

3. Evaluation, dissemination and debate: 
� Monitoring practice internally 
� Monitoring practice elsewhere 

4. Quality issues 

5. Expertise for multimedia and development, 
production and distribution: 
� Staff development 
� Resourcing for support centre 
� Links to similar groups outside 
� Potential for strategic alliances with other 

institutions 
� Support for education research 

6. Funding developments: 
� Negotiation and allocating funding to 

support technology initiatives (internal 
budgets) 

� Support for drafting of funding proposals 
to external agencies 

7. Resourcing planning group itself: 
� Allocating staff to other resources to the 

development of a technology strategy and 
its implementation 

� Mechanism for review and updating of 
plan 

Obviously, the above concerns just one example of what an institutional strategy could consist 
of. Also other elements and factors may play a role, depending on the institutional context, 
national policies, specific actors, etc. Moreover, since the dynamics and the interplay between 
actors will differ from institution to institution, one general or absolute strategy cannot be 
given, although guidelines, frameworks and models can be very useful (see also Ford et al, 
1996 and Katz & Associates 1998). 

3.3 Collaboration and competition 

The main trends that compel universities to seek for collaboration in the area of ICT are 
twofold. First, the huge investments and complex multi-sided expertise that are necessary to 
develop and implement comprehensive ICT strategies require sharing of costs and join of 
forces. The second reason is related to ICT itself: the use of these new technologies is 
resulting in more and global competition among universities. This competition is often likely 
to come from abroad, e.g. from universities in the USA and the UK. Bates (1997) adds that: 
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‘Even more of a threat is likely to come from multinational corporations in the areas of 
telecommunications, entertainment and information technology, such as Microsoft, IBM’s 
Global Networks, and the Disney Corporation, who are all targeting education as a natural 
growth area for value added services and products. As a consequence, we are beginning to see 
strategic alliances emerging between universities and between universities and the private 
sector’ (p. 14).  

With many other authors, Latchem (1998) highlights the need for partnerships and alliances in 
the increasingly competitive global higher education market. He points at the role of 
corporations (e.g. telecommunications, software companies, media industry), whose primary 
business is not education, but who do control facilities which play a central role in the 
delivery of education. Such organisations mainly aim to play a role as brokers, in 
collaboration with organisations that can deliver content, e.g. universities.  

The threat that is felt is that such consortia may become very important and powerful. ‘A big 
fear among U.S. university leaders and postsecondary start-ups alike is that – just as happened 
in banking and health care – major international combines will emerge to quash today’s 
smaller-time competitors. What would the postsecondary marketplace look like if (say) 
Microsoft, Deutsche Telecom, International Thompson, and the University of California 
combined to offer UC courses and degrees world-wide? In time, its only competitor could be 
a combine of like standing and deep pockets: an IBM-Elsevier-NEC Oxford combine for 
example’ (Marchese, 1998).   
Also in Europe, both the need to join forces and the threat that universities are loosing the 
monopoly over higher education and academic degrees are felt. And also here collaboration 
initiatives are being undertaken.  

3.3.1 European level collaboration 
In many instances European collaboration is stimulated and supported by programmes of the 
European Union (see 3.4). An example of such European inter-institutional co-operation is 
Open to Europe, an open and distance learning project started in 1995 and funded by the 
European Commission within the SOCRATES programme. The project is co-ordinated by the 
University of Salford, UK. Nineteen European partner universities in 10 countries aim to 
establish an effective network for interactive distance learning, so that non-mobile students, 
who account for almost 90% of all European students, gain European experience relevant for 
their future careers in the Single Market. They will be able to work with a student from any 
European country as closely as with a student from their own university. Through this project, 
which explores the concept of virtual mobility, the partners hope to enhance the quality of 
studies, increase the European dimension, improve skills in new communications, 
technologies and open and distance learning and gain expertise in cross-cultural team working 
(http://www.salford.ac.uk/iti/ote/homepage.html). 
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Box 1: EuroPACE 2000 & the VIRTUE Project 

A major European initiative which comprises both inter-institutional and inter-sectoral co
operation is EuroPACE2000, a trans-European network of universities and private 
enterprises, regional and professional organisations and public authorities. Approximately 60 
member organisations (45 of them universities) participate in this network throughout Europe. 
The non-university partners include enterprises and research institutions, such as 
BELGACOM, ALCATEL BELL Education Centre, IBM Europe Education and Training, 
Philips, and RAI. EuroPACE2000 demonstrates and develops the potential of telematics for 
the European university of the future and considers the lifelong learning market as its main  
challenge. The EuroPACE2000 virtual university concept is based upon three models of 
educational services: 1) the virtual university campus and class, 2) the distance education 
network, and 3) the network for learning on demand. EuroPace2000 has established itself as a 
centre of expertise in the field of telematics-supported learning and has carried out a number 
of important research tasks for both the European Commission and the European Round 
Table of Industrialists. In addition, EuroPace2000 is involved in a number of European 
programmes (http:// www.europace.be/). 

EuroPace2000, together with the Coimbra Group (33 traditional and comprehensive European 
universities, which engaged in ODL projects through its HUMANITIES project) and with the 
Consortio NET.T.UN.O (a consortium endorsed by the Italian Ministry of University and 
Scientific Research as a non-profit consortium of universities and enterprises providing 
distance education) engaged in 1996 in the VirtUE (a Virtual University for Europe) Project. 
The VirtUE project was created as a pilot project for the launch of a European tertiary 
distance education network and to test and validate a Euro-ISDN based European higher 
education network.  

Another important initiative is the European Association of Distance Teaching Universities 
(EADTU), a strategic-level project which aims to promote and support the creation of a 
European network for higher-level distance education. EADTU was established in 1987 by 
the principals of Europe’s major distance-teaching institutions to foster co-operation between 
European organisations dedicated to higher education through distance-teaching 
methodology. EADTU is comprised of 18 national members from 14 countries collectively 
providing distance education programmes to over 900,000 students. All members of the 
association are non-profit institutions. More than 4,000 academic staff are directly involved in 
the development and delivery of courses through 875 study centres of which 55 are 
EuroStudyCentres. Already EADTU membership includes 150 conventional universities 
utilising distance learning through dual-mode infrastructures (see: http://www.eadtu.nl). 

Finally the European Distance Education Network (EDEN) was formally established in 1991, 
following the first pan-European conference on distance education in Budapest in 1990. By 
the provision of a platform of co-operation and collaboration between a wide range of 
institutions, networks and individuals, it aims to foster developments in distance education. In 
1998 the number of institutional members of EDEN was 85, in addition there were 110 
individual members. EDEN has established special relations with other networks in Europe 
(for example Europace 2000, EADTU). In 1994 a Joint Task Force with EADTU was 
established, to provide a support structure for the channelling of expertise in connection with 
the development of distance education in Central and Eastern Europe. EDEN has played a 
progressive role in developing European policy in open and distance learning by the 
promotion of networking and co-operation, the preparation and publication of several policy 
and feasibility studies, and active participation in European distance education programmes. 
EDEN, according its agreed strategy, does not initiate projects, and does not intend to become 
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heavily involved in project work, as a project co-ordinator or manager, although it can fulfil a 
useful role as a partner in a project. There are several EU projects where EDEN has been 
invited to participate in the consortium and support (mainly through collection of information 
and dissemination of results) the implementation of the projects. This scheme - which can be 
regarded as a kind of membership service - makes also possible the participation of those 
EDEN members in the projects, who are not members of the consortium itself. Recently, 
EDEN has participated in the TEMPUS IDEAL Joint European Project, the SOCRATES 
Program Caliber-Net project and the MESO project, a study contracted by DG-XXII (see: 
http://www.eden.bme.hu). 

3.3.2 Finland 
The Finnish Association for Distance Education, FADE, is an association for distance 
education institutions or organisations which offer higher education at a distance, and 
includes 10 universities and university colleges . FADE was founded to co-ordinate co
operation at a national level and to promote international co-operation, research work and 
training in areas of distance education. Distance-education activities in Finnish universities 
are usually organised by the centres for continuing education which work as an integral part 
of the conventional universities. FADE has a special sector for co-operation of higher-level 
distance education institutions with 10 member institutions. Six of these have the co-operation 
by joining the EADTU activities and have also joined the EuroStudyCentre Network. FADE’s 
objectives are to promote the development of distance education, and to encourage the 
research and development of methods and techniques used in distance education.  

Inter-institutional co-operation at the international level mainly occurs through the various EU 
Programmes (see 3.5). Collaboration between Finnish Universities and industry, to facilitate 
the use of new technologies, is not yet a common phenomenon in Finland. Finland’s move 
from a rigid and highly centralised system of top-down administration towards a more-
flexible system of informational decision making has resulted in the encouragement of 
educational institutions to work more closely with other institutions in different fields and at 
different levels of the education system, as well as with the local community and work places. 
Finnish corporations like Nokia, however, do invest heavily in academic co-operation, not 
only in Europe and the US but also in Japan and China. Top-level universities such as 
Harvard, Stanford, UCLA and MIT are Nokia partners. In addition to university programs, 
Nokia has also initiated projects with polytechnics, colleges and upper secondary schools. 

3.3.3 United Kingdom 
In the United Kingdom, many higher education institutions are (often leading) partners in 
international inter-institutional co-operation projects. As for new technology in distance 
education, the Open University certainly is the most important player. The OU is Britain’s 
largest university, with more than 200,000 people studying its courses. Since the OU was 
established 29 years ago as a world pioneer of supported open learning, more than 2 million 
people have used it to gain access to higher education from their homes and workplaces.  
Today the OU remains at the forefront of the global development of distance education, with 
students in 42 countries using a combination of traditional teaching methods and the latest 
communications technologies to study for a range of degrees and vocational qualifications. 
The OU is involved in various international consortia. Interestingly, the OU recently got 
involved in a partnership with the Western Governors University in the USA (see below).  

Another initiative in the UK concerns the Clyde Virtual University, a project involving West 
Central Scotland Universities and aiming at converting existing courseware for delivery on 
the WWW. UK institutions are known for their overseas operations. ICT supports this type of 
off shore delivery, as for instance through Online Education, a Hong-Kong based enterprise 
offering an electronic campus with technology and online courses and student support and 
services. Responsible universities are Universities of Paisley, Scotland, the University of 
Lincolnshire and Humberside (UK) and Charles Sturt University (UK). 
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3.3.4 Belgium 
In Belgium the lack of partnerships between universities and industry was identified as one of 
the reasons for the weak situation with regard to the use of ICT in higher education. The main 
collaboration initiatives that can be reported are connected to the Catholic University of 
Leuven and concern the EuroPace2000 project (see 3.3.1). Another significant initiative is 
The Consortium for Innovation in Higher Education. 

Box 2: The Consortium for Innovation in Higher Education 

This Consortium is a joint venture of several institutions for higher education located in the 
Netherlands and the Flanders region of Belgium. The purpose of the Consortium is to identify 
practical ways of meeting the new demands being placed on higher education. Such demands 
are the result of recent trends and challenges which all the members are facing, for example 
the need for lifelong learning and the growing demand for competence-oriented education 
which will not only match career profiles but also satisfy the requirement of tailor-made 
education. The aim of the Consortium is to encourage the systematic use of information and 
communication technology (ICT), thereby helping to foster innovation in higher education. 
The consortium is led by the Open University of the Netherlands. Flemish members of the 
Consortium are: Katholieke Universiteit Leuven, Economische Hogeschool Sint-Aloysius, 
Katholieke Hogeschool Sint-Lieven, Universiteit Gent, and Hogeschool Gent 
(http://145.20.24.230/consortium/index.html).  

Furthermore, the Service Télématique et Communication can be noted. It was created by the 
Universite Libre de Bruxelles. This network groups about 20 collaborators actively involved 
in research and development programmes, as well as in many teaching , training and 
consultancy activities, in public and private institutions, in Belgium and abroad. They have 
been involved in many European Commission programmes. 

3.3.5 United States of America 
In the USA, consortia among businesses, universities and governments are the primary 
vehicle for experimentation in the area of ICT. Many consortia of universities, publishers and 
major technology companies have been created under the auspices of EDUCAUSE. This 
association focuses on the management and use of computational, network, and information 
resources in support of higher education’s missions of scholarship, instruction, service, and 
administration (see: http://www.educause.edu/). 

Box 3: The National Learning Infrastructure Initiative 

A major initiative sponsored by EDUCAUSE is the National Learning Infrastructure 
Initiative (NLII). It was launched in November 1994 and is a membership coalition of  
colleges, universities, non-profit organisations, publishers, software companies, and 
information-technology businesses that work to enhance and improve teaching and learning 
environments through innovative applications of information technology. Its mission is to 
create new collegiate learning environments that harness the power of information technology 
to improve the quality of teaching and learning, contain or reduce rising costs, and provide 
greater access to American higher education (see: http://www.educause.edu/nlii/) 
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Increasingly state governments are becoming strong advocates of state-wide consortia with 
inter-sectoral involvement. Examples of such state-level initiatives are: the California Virtual 
University, Florida’s Campus, Indiana College Network, and the Pennsylvania Virtual 
University (see for an overview: The Chronicle of Higher Education. 
http://chronicle.com/free/v45/i05/05a3701.htm). 

Box 4: The Western Governors University 

A well-know initiative at the inter-state level is the Western Governors University, which was 
founded in 1996 by the 17 governors of the western states of the USA, with a vision of 
making higher education more accessible by using information technologies to promote 
interstate co-operation between colleges and corporations. WGU’s business partners include 
IBM, Sun, AT&T, KPMG, Cisco, 3COM, Microsoft and International Thompson. WGU does 
not employ teaching faculty, or develop courses: its on-line content comes from a range of 
qualifying providers (colleges or businesses) and its role is thus that of a broker, delivering 
on-line courses to students wherever they are.  
Recently a new partnership was announced between WGU and The Open University of the 
United States (OU-US), creating Governors Open University System. The Open University of 
the United States is a private American university established recently with the full backing of 
the Open University in Britain (OU). The distance-delivered degree and learning 
opportunities available today from both WGU and the OU-US will be offered through the 
Governors Open University System. WGU is currently offering more than 300 college-level 
distance learning courses from 30 affiliated universities and education providers. Through the 
University’s SmartCatalog™ system - an online, interactive course catalog and student 
profiling system - students can choose from a variety of classes, courses and degree programs. 
Educational providers remain very important to WGU’s mission as they will continue to offer 
their courses and degree programs through this brokering agreement. (see: 
http://www.wgu.edu). 

Another interesting example at the national level is the National Technological University, in 
which some 50 US engineering and management colleges co-operate in order to provide 
graduate and continuing education courses to more than 1,000 locations in Canada, Mexico, 
the US and the Asia Pacific. Many companies and other commercial organisations use the 
NTU for their university-level education needs. 

In the report of the Survey of Telematics for Education and Training in the US (I*m Europe, 
1999), the importance of educational networks in the USA is underlined. It is said that many 
of the educational networks that have supported distance education were small systems 
connecting a few universities and that today, many of these education-based systems are 
becoming parts of state-wide or regional systems that are offering general 
telecommunications services to business, industry, government, etc. Furthermore, it states that 
industrial need has been the main reason that many university-based distance-teaching 
programmes have developed. Many large companies provide classroom and telematics 
support systems for such programmes and also pay the tuition cost for their employees to 
participate (EADTU, 1998).  

3.3.6 Australia 
In Australia, developments in the field of ICT in education are strongly driven by the national 
government (see 3.4). Also here, collaboration is a typical feature of successful initiatives. 
Consortia, with government support, are behind major national initiatives. Inter-university 
collaboration is seen as a driving force and a critical factor for ICT development (see 3.2 and 
3.4). A first example is the Education Network Australia (EdNA), which was set up by the 
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government as a comprehensive education network service. The networks’ proposed features 
include: national coverage, a vehicle for convergence of the full range of current networking 
initiatives, including Open Net, educational use of AARNet and the Internet, and service to all 
educational sectors, schools, further, and higher education.  

Box 5: The Open Learning Initiative 

The Open Learning Initiative OLI was designed to increase flexibility and innovation and 
facilitate access to higher education by allowing completion of university degrees through 
study with the OLI. The OLI has three components:  
� Open Learning Australia (OLA).  

� The Open Learning Electronic Support Service (Open Net).  

� The Open Learning Technology Corporation (OLTC).
 
OLA is a company established by Monash University, Victoria, in conjunction with a 
consortium of universities, delivering undergraduate-university level units of study. Open 
Net, the second component of OLI, is an open-learning electronic support service to enable 
open learning students to take advantage of a communications system based on the use of 
personal computers and associated hardware and software. The third component of OLI is the 
Open Learning Technology Corporation, (OLTC), which was established by Australia’s 
Ministers of Education and Training to provide a co-ordinated national approach to the use of 
communications technology in open learning The role of the OLTC is to provide services that 
will assist the education and training community to achieve equitable provision of high-
quality, cost-effective open learning. 

The Professional and Graduate Education (PAGE) Consortium offers postgraduate 
professional education. Delivery is by broadcast television on the Special Broadcasting 
Service (SBS Television) Network supplemented by packaged materials. Consortium 
members include 12 Australian universities. The University of Auckland, New Zealand and 
SBS Television are associate members. The universities develop the subjects and are the 
program makers in collaboration with SBS. Approximately 400 hours of television were 
produced in 1994. Students receive print materials, assignments, examinations, tutorial 
support and library services in addition to the television broadcasts (EADTU, 1998).  

Besides inter-institutional co-operation, also strong competition between institutions can be 
observed. This is related to the fact that Australian universities develop ICT-supported 
distance learning as part of their aggressive competition for the international higher education 
market - primarily focusing on the Asia-Pacific region. In Australia, inter-sectoral 
collaboration with media and telecommunication industry has a strong focus, although at the 
same time competition is feared from this sector. A recent study on the convergence between 
global media networks and higher education provision revealed however that: ‘While there is 
a good deal of hype relating to the involvement of global media networks in higher education, 
there is currently little evidence of this involvement, and, at least in the declared strategies of 
many of the global media networks, little intention of involvement beyond current interests in 
the carriage of educational content produced and controlled by other providers. The greatest 
single involvement by large corporations is via the corporate university model. Rather than 
global media networks penetrating the higher education sector, this model describes the 
provision of training (distinguished from education) within a large and often international 
corporation which may result in the growth of a sector increasingly competing with higher 
education for lucrative programs.  
Contributing factors to the present lack of interest and involvement of global media networks 
in higher education include: 
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� divergences between the corporate cultures of communications and media networks and 
higher education; 

� the strong perception that there is no established way to profit from higher education 
provision within the constraints that media networks work; and  

� the current commitment of a number of communication networks to providing, where 
necessary, corporate training rather than generalised higher education. 

The cultural differences between the two sectors are perhaps best demonstrated through an 
understanding that the core business for many media networks is entertainment and 
infotainment, rather than education, together with the economic necessity to maximise 
audiences, rather than to meet niche market needs. For most other communication firms, core 
business is carriage rather than content. In this respect, the companies are seeking to establish 
a presence as a carrier, rather than a provider, of educational content’ (DEETYA, 1998b). 

3.3.7 Observations 
Inter-institutional collaboration has been observed in all countries as a strong feature of 
successful initiatives and is encouraged in all governmental policies (see also 3.4). The 
support from public-funding sources, e.g. EU programmes, for collaboration initiatives is an 
important stimulus and seems to attract many willing partners. This raises the question, 
however, whether these initiatives will result in institutional strategies once the external 
subsidies have disappeared.  

The degree of international collaboration seems to differ between the countries in question. In 
some cases, there is more of a focus on international competition than on collaboration. It is 
clear that the UK, the USA and Australia, with their lingua franca advantage, an 
entrepreneurial spirit in higher education, and a long history in distance learning, aim at 
exporting higher education services through ICT. Their target markets include continental 
Europe, where this trend is much less observed, where a strong focus is placed on co
operation and where financial incentives largely consist of subsidies, e.g. from the EU. In this 
respect, it is interesting to note that the European Association of Distance Teaching 
Universities in their report on Telematics for Education and Training in the US, Canada and 
Australia, recommends strongly that the European Commission promote joint EU- non EU 
co-operation, intercontinental research projects, to develop an international partner-finding 
mechanism, and to encourage European participation in North American and Australian 
projects. 

It is widely acknowledged that inter-sectoral collaboration is necessary and that many 
successful initiatives are resulting from co-operation among companies, universities, and 
governments. It is also evident that collaboration between the corporate and the higher 
education sector may be problematic because of differences in organisational culture and 
mission (see DEETYA, 1998b, and Latchem, 1998). Nevertheless, such collaboration is 
needed as each party (higher education institutions, publishers, software developers, etc.) can 
bring competencies which can be linked with the competencies of the other. Bates states that: 
‘It may seem obvious that in order to match the creative skills of media producers with the 
instructional skills of educators and trainers, partnerships between media producers and 
educational organisations will be essential. However, broadcast television production 
companies in particular have not shown a great deal of interest in working with educational 
institutions on an equal footing. In the meantime, educators may find telecommunications and 
multimedia computer software companies more willing and co-operative partners. In the USA 
and Canada, there is an explosion of small to medium-sized multimedia software production 
companies. Europe in particular seems to lack multimedia software companies willing to 
develop new materials for new markets, on a commercial basis (Bates, 1997). 

It seems that market forces trigger most initiatives in the development of ICT in higher 
education. The lifelong learning market (including professional and industrial training) and 
the international student market are particularly powerful. This segmentation of the market 
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introduces the following problems. The lifelong learning market is largely self-funded or 
employer-funded. In countries where traditional higher education institutions are not meeting 
the demand for lifelong learning, the market is open for new providers. Consequently, 
traditional institutions may be left serving the less profitable, government or family-funded, 
undergraduate market, in times of decreasing governmental funding for higher education 
(DEETYA, 1998b). And in case the national system does not meet the needs for flexible 
learning, foreign providers will be ready to provide students with this on a fee-paying basis.  

3.4 The role of the government  

With regard to the role of the government regarding the use of ICT in higher education, it will 
be interesting to investigate and compare between the countries under study: 
� which steering strategies are applied (e.g. top-down, bottom up, interactive or networking 

models); 
�	 at what level (micro level: curriculum, teaching and learning processes; meso level: 

development of institutional policies; or macro level: stimulating and initiating 
collaboration, creating a competitive environment); 

�	 and towards which groups action is undertaken: consumers/students (stimulating the 
demand side), producers/institutions (stimulating the supply side). Towards the leaders, 
the mass, or the ones lagging behind? Or towards networks/chains: stimulating the 
collaboration between business-partners (educational providers, hard/software providers, 
disseminators/distributors); 

�	 what viewpoint governments take towards regulating barriers for access and availability 
of higher education (in relation to aspects such as student support, higher education 
financing, admission, accreditation and quality assurance)? 

3.4.1 Finland 
In Finland, a government position paper in 1995 outlined an information-society strategy, 
with the aim of providing every citizen the opportunity to acquire the new skills needed and to 
obtain access to information. In response to this, the Ministry of Education has expressed its 
information strategies in the National Strategy on Education, Training and Research (1995) 
and in the document Towards a Culture-Oriented Information Society (1996). 
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Box 6: The National Strategy on Education, Training and Research 

The central goals of the National Strategy on Education, Training and Research are:  
� moving from once-and-for-all training to lifelong learning  
� basic information society skills for all  
� high level of vocational skills  
� high level of instructors’ professional skills  
� securing the development of information products and services  
� support for multidisciplinary research on the information society 
� building education and research networks into an open global network.  
The key element in the successful implementation of these goals is modern information 
technology. So, from the very beginning, the Ministry of Education concentrates on two 
fundamental issues: networking the education system using the latest technology, and 
guaranteeing the basic skills necessary to use that technology to everyone. From the total 
1998 budget of 44 million ECU, the allocation for the higher education sector consists of 19 
million ECU for hardware, research and training in universities and polytechnics, and 8 
million ECU for inter-university activities, such as scientific computing, FUNET and 
hardware (Jylhä-Pyykönen & Salmi, 1997).  

The national policy plan reveals as a general vision on education and training for the 
information society that: ‘At all levels of education, possibilities for individual study should 
be increased. Teaching material and information services should be developed, the quantity of 
open and distance teaching should be increased. Networking of the education system should 
be promoted and open learning environments created to support the move from once-and-for
all education to life-long learning’. (Ministry of Education, 1995). The link of ICT policy 
with the concept of life long learning is strong and is worked out in the implementation 
strategy. It indicates that open and distance learning should be recognised as being equal to 
other forms of study. Therefore, the criteria for obtaining financial support for studying and 
contracts concerning instructors’ wages and working hours need to be changed. Training in 
open- and distance education techniques should be increased for all instructors. The 
universities need to prepare plans for restructuring their teaching and teacher-training 
departments have a key role to play in developing pedagogy as regards the application of 
information technology.  The tasks of university service institutions, such as computing 
centres and libraries, need to be planned and adjusted to support as effectively as  possible 
new forms of teaching, study and research which are based on utilising information 
technology. The development of teaching, the use of modern teaching methods and materials, 
and the application of information technology are quality aims of teaching which should be 
specified in performance agreements between the Ministry of Education and the universities. 
Research and development projects which apply information technology to education and 
training should be supported. Finally, experimental results should be collected and the 
introduction of good solutions and applications be promoted (Ministry of Education, 1995). 

The strategy for education, training and research in the information society is related to many 
other national strategies, for example: A Finland of Knowledge and Know-How (Science and 
Technology Council), National Education Strategy (Ministry of Education), Development 
Plan for Higher Education and University Research for 1991-1996 (Government Resolution), 
The Employment Committee of the President, Industrial strategy (Ministry of Trade and 
Industry), Information Provision Strategy (Delegation for Information Provision), and 
strategies of professional organisations, including a resolution by the Finnish information 
sectors (TET Finland, I*m Europe, 1999).  
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In the report on the national education assessment project the importance of strictly adhering 

to the national strategy is underlined with the following arguments:  

� Finland has not yet reached sustainable cost levels; 

� modern, hardware is not sufficiently available; 

� there is a shortage of high-quality digital learning materials; 

� pedagogical and technical support is insufficient; 

� teacher-training needs to be increased and better focused; 

� the need to retain the present level of research and development of high-level learning 


environments; 
� the need to improve the dissemination of promising practices; 
� the need to deal with the paramount and constantly growing issue of equality (Sinko, 

1998, p. 219).  

3.4.2 Belgium 
In Belgium, the two linguistic communities have evolved politically separate responsibilities 
for education. In Flanders, the Department of Education is mainly responsible for the 
introduction of new technologies in schools and universities. As reported before (see 3.2),  the 
Ministry of Education aims at an accelerated introduction of ICT in higher education, since 
unlike the situation in other sectors of society, there is not yet a broadly implemented use of 
ICT in higher education. This aim is worked out in the policy paper on Innovation in Higher 
Education (Ministry of Education, 1998). It indicates that the Ministry has been supporting 
initiatives undertaken by higher education institutions since 1997.  Limited resources 
(approximately 0.8 million ECU in 1997 and 1 million ECU in 1998) were distributed over 
projects which combine a technological and a pedagogical innovation. This is based on the 
assumption that a systematic use of ICT, as a technological innovation, will trigger innovation 
in content and teaching methods. Furthermore, it will enhance the interactivity and lead to 
more student-oriented learning processes. Governmental funding is prioritised for initiatives 
with a general character, which can also be applied in other study programmes or disciplines. 
Eligible institutions operate preferably in a co-operation structure and commit themselves to 
applying the outcomes in their own institution. The Ministry acknowledges the importance of 
continuing and enlarging the support of such institutional initiatives. Besides, it aims to create 
a better information structure and to disseminate the results of innovation projects through 
databases, seminars, publications, WWW sites, etc. The budget for 1999 will increase to 
approximately 2 million ECU and the following changes in the policy are anticipated: 
� Priority for projects with a broad institutional embedding: inter-institutional co-operation 

will become less important. 
� Extra emphasis on projects in which the training of instructors plays an important role. 
� Extra support for projects that bring open and distance education and traditional education 

closer together, e.g. through joint development of learning environments and courses. 
(Ministry of Education, 1998). 

3.4.3 United Kingdom 
Important guidelines for governmental policy on higher education have been provided by the 
National Committee of Inquiry into Higher Education; the Dearing Committee. The Report: 
Higher Education in the Learning Society (Department for Education and Employment, 1998) 
provides the following recommendations with regard to ICT in higher education: 

�	 ‘We recommend that the Funding Bodies, through the Joint Information Systems 
Committee (JISC), should continue to manage and fund, on a permanent basis, quality 
and cost-effective Communications and Information Technology (C&IT) services for 
researchers and should, in due course, introduce charges for services on a volume-of
usage basis. 

�	 We recommend to the Government that it should review existing copyright legislation 
and consider how it might be amended to facilitate greater ease of use of copyright 
materials in digital form by instructors and researchers. 
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�	 We recommend to the Funding Bodies that the Joint Information Systems Committee 
(JISC) should be invited to report, within a year, on options to provide sufficient protected 
international bandwidth to support UK research. 

�	 We recommend to the Government and the Funding Bodies that, to harness and maximise 
the benefits of Communications and Information Technology, they should secure 
appropriate network connectivity to all sites of higher education delivery and further 
education colleges by 1999/2000, and to other relevant bodies over the medium term. 

�	 We recommend that institutions of higher education, collectively or individually as 
appropriate, should negotiate reduced tariffs from telecommunications providers on behalf 
of students as soon as possible. 

�	 We recommend that all higher education institutions in the UK should have in place 
overarching communications and information strategies by 1999/2000. 

�	 We recommend that all higher education institutions should develop managers who 
combine a deep understanding of Communications and Information Technology with 
senior management experience. 

�	 We recommend that the Committee of Vice-Chancellors and Principals, in collaboration 
with other institutional representative bodies, reviews the functions of the Universities and 
Colleges Information Systems Association to ensure that it can promote the 
implementation of Communications and Information Technology in management 
information systems. 

�	 We recommend that by 2000/01 higher education institutions should ensure that all 
students have open access to a Networked Desktop Computer, and expect that by 2005/06 
all students will be required to have access to their own portable computer. 

�	 We recommend that all institutions should, over the medium term, review the changing 
role of staff as a result of Communications and Information Technology, and ensure that 
staff and students receive appropriate training and support to enable them to realise its full 
potential.’ 
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Box 7: The Teaching and Learning Technology Programme (TLTP) 

The main initiative undertaken by the government in the United Kingdom is the Teaching and 
Learning Technology Programme TLTP. The programme was launched in 1992 by the (then) 
Universities Funding Council (UFC). The aim of the programme was to make teaching and 
learning more productive and efficient by harnessing modern technology and help institutions 
to respond effectively to the current substantial growth in student numbers and to promote 
and maintain the quality of their provision. There have been two phases to the project: 

� Phase 1 - supported 43 projects - totalling approximately 40 million ECU- for the years 
1992-93 to 1994-95; 

� Phase 2 - supported an additional 33 projects - totalling 20 million ECU- for the years 
1993-94 to 1995-96. 

In addition, the Funding Bodies have allocated an additional 3,5 million ECU for support and 
ongoing maintenance of the Phase 1 projects. The total allocation to the TLTP programme is 
therefore approximately 60 million ECU. Funds were provided for courseware development, 
staff costs and for developmental hardware essential to projects. For the institutional projects, 
funds were provided for staff development and training activities. The programme’s 
objectives - in terms of bringing about the aims set out above are, in brief:  

� to ensure that the benefits of the programme can spread throughout UK higher education 
as a whole; 

� to encourage consortium projects in order to enhance opportunities for disseminating the 
benefits of the programme;  

� to improve the productivity of teaching and learning;  
� to involve main teaching departments and have the active support of institutions’ senior 

management;
� to integrate technology into the delivery of existing or planned courses;  
� to make use of relevant past and present activity in the area of introducing technology 

into teaching; 
� to ensure that developments are accessible and capable of use by all relevant teaching 

staff and students. 

A major evaluation exercise on the TLTP was conducted in 1997. Findings relating to 
institutional impact were reported in Section 3.2. (see Stern, 1997) 

The Joint Information Systems Committee (JISC), mentioned in the Dearing recommendations 
above, is an important element of the infrastructure supporting the implementation of ICT in 
higher education. The committee is funded by the Scottish Higher Education Funding 
Council, the Higher Education Funding Council for England, the Higher Education Funding 
Council for Wales and the Department of Education Northern Ireland. The mission of the 
JISC is to stimulate and enable the cost-effective exploitation of information systems and to 
provide a high-quality national network infrastructure for the UK higher education and 
research-councils communities (http://www.jisc.ac.uk). 

The JISC has set up the JISC Technology Applications Programme (JTAP) as a highly 
focused programme aimed at assisting the higher education community to get the best from its 
investment in IT. To achieve this it reports on best practice in the community, both within UK 
higher education and on experiences beyond. This enables the community to learn from each 
other and avoid unnecessary duplication of effort in introducing, developing and exploiting 
systems. Secondly, JTAP funds projects which demonstrate the application of technology. 
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This may be the application of novel technologies or applying existing techniques in new 
ways or in new areas. Thirdly, JTAP has funded four clearing houses to actively inform the 
community in distinct areas (http://www.jtap.ac.uk/). 

3.4.4 United States of America 
In the United States, the government plays an active role in stimulating partnerships for the 
development of new technologies in higher education (see 3.3). A strong focus is put on 
expanding access to higher education through distance learning. For this purpose, the federal 
government aims at reducing regulatory barriers. In this respect the government removed the 
restriction that institutions that enrolled more than 50% of their students through distance 
learning, were not eligible for student-aid programmes. Furthermore, it decided to allow 
students to include the cost of computers in their living expenses and to eliminate the 
requirements for length of academic programmes.  

Box 8:The Learning Anytime Anywhere Partnerships (LAAP) 

In order to support innovative pilot projects, the Clinton administration awarded a $10 million 
(for 1999) grant programme: the Learning Anytime Anywhere Partnerships (LAAP). This 
programme authorises a new grant competition to promote student access to high-quality 
technology-mediated learning opportunities that are not limited by the constraints of time and 
place. It focuses on the post-secondary sector. The programme will fund partnerships among 
colleges, industry, community organisations, and others, whose projects will have a national 
or regional impact and will encourage innovative solutions to the biggest challenges facing 
technology-mediated learning. Some of the concerns that the LAAP programme wants to 
address are the following: 

� How can education opportunities be made responsive to what learners need and want 
while still maintaining coherence and quality?  

� How can institutions reinvent their offerings into new more-flexible formats that are 
instructionally sound yet scalable to large enrolments and priced affordably? 

�	 How can educational providers compete effectively in the marketplace while 
safeguarding the primary interests of learners? (see: 
http://www.ed.gov/offices/OPE/FIPSE/learnany.html) 

Kalil (1998) gives the following overview of activities at the federal level:  
�	 The President directed the National Economic Council and the Office of Science and 

Technology Policy to develop a government-wide strategy for taking advantage of 
technology-based training. The plan is supposed to show how agencies will make use of 
best commercial practices when purchasing instructional software; work with businesses, 
universities and other entities to foster a competitive market for electronic instruction, and 
support R&D that will accelerate the development of new instructional technologies. 

�	 Some agencies are already moving in this direction. For example, the Department of 
Defense has launched the Advanced Distributed Learning (ADL) initiative, which is 
designed to meet the education and training needs of the military and the nation’s work 
force using computer and Internet-based training. The Defense Department is an active 
participant in EDUCAUSE’s efforts to develop the necessary technical specifications (see 
also 3.3). 

�	 The administration has also been increasing its investment in R&D to advance the state
of-the-art in learning technologies. Recently, for example, the Department of Commerce’s 
Advanced Technology Program issued a request for proposals for Adaptive Learning 
Systems (ALS). The overall goals of ALS include the development of network-centric 
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instructional systems that are more affordable, accessible and better adapted to the 

individual requirements of educators and learners.  


�	 With the aim of creating a WWW-based market for education and training resources, the 
federal government supports the Department of Labour, which has been developing a 
whole suite of services called America’s Career Kit. Americans can use these services to 
search for job openings, post resumes, identify education and training related to their skill 
needs, and locate labour market information related to their occupational interests. For 
example, America’s Labour Exchange (ALX) is an effort by the Department of Labour to 
create a WWW-based marketplace for education and training resources. 

�	 In addition to the specific policies that have been outlined above, the Clinton 
administration is interested in fostering a broader national discussion about the 
appropriate role of information technology in supporting higher education and lifelong 
learning. 

Besides these national level policies, ICT in higher education is addressed at the state-level as 
part of the responsibility of the state authority for higher education. In Virginia, for example, 
the Governor and General Assembly initiated a four-year plan to provide $79 million for 
technology equipment through the Higher Education Equipment Trust Fund (ETF) and $25 
million for technology operating funds. This funding was to be used to integrate technology in 
teaching and learning and provide automated systems to advance restructuring and cost-
cutting efforts of institutions.  But even this considerable effort is far from sufficient to 
address burgeoning needs. For the 1998-2000 biennium, Virginia’s public institutions have 
requested an additional $250 million for technology-related needs. For the first time, the total 
technology requests are more than the requests for all other operating budget needs, 
underscoring the growing importance of technology to the teaching and research missions of 
institutions (Bradford, http://www.schev.edu/dlreport.html).  

An example of state-level policy in the area of adult education concerns the California 
Distance Learning Project, which has been created to usher in a new era of distance learning. 
This project provides educational activities, information, and support to adult educators and 
learners who are using or participating in distance learning. The goals are to create a distance 
learning knowledge base linking experts, to promote education product development through 
partnerships with private businesses, public government agencies, and non-profit 
organisations and foundations. Another aim is to create the technical assistance capacity and 
to establish a state-wide delivery system for adult education. Participants in the project 
include the California Department of Education, the California State University, 
telecommunications and instructional content providers and a video production firm (see: 
http://www.otan.dni.us/cdlp/cdlp1/cdlpdescripold.htm.htm).  

3.4.5 Australia 
In 1991, the Australian government established a National Open Learning Policy Unit 
(NOLPU) in the Department of Education. The government has played a major role in the 
development of ICT in higher education by initiating the various networks and collaborative 
initiatives as described in Section 3.3. Furthermore, the government has encouraged the use of  
ICT by funding some infrastructure directly, by funding innovative practice and by 
commissioning research relating to the use of ICT.  
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Box 9: The Higher Education Innovation Program 

Through the Higher Education Innovation Programme, the government has provided several 

million dollars to support universities to establish state-of-the-art technology to improve 

teaching quality and students’ learning and performance. Projects funded include: 


� Development of online courseware; 

� Development of student learning-centre networks allowing computer-based access to 


centrally held university resources; 
� Infrastructure to assist off-campus links to universities; and 
� Development of university library infrastructure.  

Funding has been predicated on the dissemination of results achieved and universities have 
been asked to make courseware developed with public funding available to other universities. 
Collaborative projects have been encouraged. 

From 1997, Capital Development Pool grants have been available to help institutions meet 
establishment costs associated with the purchase, installation, and testing of hardware and 
software for the electronic delivery of higher education courses.  The initiative on Innovative 
Practice has been funded through the Committee for University Teaching and Staff 
Development (CUTSD). In 1996, 79% of its grants had an ICT element or base. Yetton 
(1997) argues that CUTSD plays a crucial role in assisting university teaching in changing 
teaching practice. However, the current reward and incentive schemes for university academic 
staff are too heavily focused on research and have been of limited success in the recognition 
of skills in the new environment of teaching using ICT.  

In its report on educational technology in higher education (DEETYA, 1998a), the 
government considers alternative approaches to government-funding support. It first of all 
states that collaboration in development of learning materials using ICT will be critical. On 
this basis, the government could support courseware development in high-demand subject 
areas, collaborative approaches using ICT for courseware development and delivery in 
courses of low enrolment that may not be viable with a single institution, and collaborative 
endeavours for the establishment of network infrastructure such as learning centres, accessible 
to students from all universities.  

3.4.6 Reflections and views on the role of governments 
In various papers recommendations on the role that governments should play in the 
development of ICT in higher education have been expressed. In others, questions with regard 
to certain areas of governmental involvement have been formulated. The main issues arising 
from these recommendations and questions will be summarised below.  

Bates (1997) argues that: ‘Governments can do a great deal to facilitate the development of a 
networked, multimedia educational community. Governments can help by recognising the 
importance of lifelong learning for economic development, and the importance of telematics 
for lifelong learning’. He adds that: ‘There is no need for governments themselves to build, 
pay for or operate wide-band networks at the infrastructure level. They need to concentrate 
instead on supporting the development of educational services that will flow across those 
networks. 
Furthermore, governments can not only facilitate the use, but also influence the design, of 
wideband information highways. For instance, government can take the initiative to establish 
educational networks that sit on top of the basic telecommunications infrastructure of an 
information highway. Secondly, government can encourage educational users to come 
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together to agree on common technical standards and collaboration so that there is joint 
production, interoperability and sharing of networks by individual institutions within a 
system.  
Finally, and perhaps the most valuable action that governments can take though is in the area 
of regulation. Comparing the European and North American contexts, it is clear that the right 
regulatory environment as much as capital investment is a critical factor in establishing the 
wide-band services that could be so valuable to education and training’ (Bates, 1997). 

Twigg and Heterick (1997) argue that a climate for change and the creation of new market 
forces should be facilitated by the deregulation of higher education.  In a report on discussions 
on public-policy implications of a global-learning infrastructure that were held in the context 
of the National Learning Infrastructure Initiatives (NLII, see 3.3), Heterick, Mingle and 
Twigg (1997) summarised the recommendations for governments that were made as follows: 
� deregulate electronic delivery; 
� lower the barriers for institutions operating on national and international scales; 
� increase consumer-information functions in order to inform choice and improve 

programs; 
� use the power of competition and choice to inspire organisational change among public 

institutions; 
� use their program approval authority to expand the availability of electronic offerings; 
� encourage inter-institutional co-operation 
� seek and support creative public/private partnerships in support of ICT needs.  

The importance of stimulating, on the one hand co-operation through partnerships and on the 
other hand more competition through deregulation, are also found in the recommendations 
that are formulated by Matthews (1998), who reflects on the implications of ICT for the state 
higher education finance policy. His conclusion is that higher education finance needs to be 
reinvented. Without change, higher education funding structures could obstruct the ability of 
higher education institutions to respond and adapt to the new environment resulting from the 
revolution of information technology. Also Twigg and Heterick (1997) point to the 
importance of funding mechanisms. They state that FTE (full-time equivalent) student 
enrolment funding formulas are a significant barrier to change in the ICT area. This is because 
they are based on a seat time, or a time on task (or time in class) concept rather than a learning 
achievement or outcome model.  

Fielden (1998) takes the case even further when he compares those universities that decide to 
offer studies globally via the Internet with multinational companies. This raises policy 
questions as to the role that the government wants to take in regulating the delivery, the 
quality or the price of such services. Related to this is the role that the government wants to 
take towards learning materials that are distributed by an institution based abroad, i.e. the 
consumer-protection issue. He concludes that it is much easier to monitor those providers who 
are in a country with visible enrolments and support systems than to respond to the problem 
of nationals that are studying electronically with an organisation that has no worthwhile 
accreditation.  

The issues of quality assurance, accreditation and consumer protection are also brought up by 
Bradford (1998) in a report prepared for the State Council of Higher Education for Virginia. 
Also Twigg and Heterick (1997) state that although market forces should be stimulated by 
deregulation of higher education, at the same time, accountability to the public and to student 
consumers needs to be established. Education is too important to exist without controls, 
without licensing, or without credentials. However, accreditation can also serve as a barrier to 
fundamental change because accrediting standards have been input oriented (number of 
books, number of seats, number of Ph.D.’s and entrance scores of students). The authors state 
that in a desegregated higher education environment, new quality-control mechanisms are 
required. 
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Box 10: The Global Alliance for Transnational Education (GATE) 

An organisation that is designed to address this type of quality issues is the Global Alliance 
for Transnational Education (GATE). This organisation represents a partnership of the 
multinational corporate community, national associations, governments, higher education 
institutions, and international organisations such as the OECD and UNESCO. Its primary 
purpose is to address the assurance and improvement of education that crosses national 
borders. Transnational education is defined as: ‘any teaching or learning activity in which the 
students are in a different country (the host country) to that in which the institution providing 
the education is based (the home country). This situation requires that national boundaries be 
crossed by information about the education, and by staff and/or educational materials 
(whether the information and the materials travel by mail, computer network, radio or 
television broadcast or other means).’ Examples of such transnational education include: 
branch campuses, franchised programmes, twinning arrangements, corporate programmes, 
distance education programmes, etc. GATE has developed a set of Principles for 
Transnational Education. These can be used as a Code of Practice. Furthermore, through a 
process of self evaluation and external review GATE can provide certification to an 
institution that provides transnational education. The focus of this certification is consumer 
protection (http://www.edugate.org). 

3.5 EU Policy on ICT in higher education 

The first phase of the DELTA Programme in the early 1980s marks the emergence of a new 
actor in the field of flexible and distance learning: the European Community. A large number 
of programmes gave a new impulse to initiatives. The formalisation of this process was 
achieved with the Memorandum on Open and Distance Learning (1991) and the two articles 
of the Maastricht Treaty of 1992, that recognise the role of open and distance learning in the 
European policies in the field of education and vocational training. After 1992 the number of 
programmes has grown so much that it is difficult to identify the main policy orientations 
behind the individual measures. Two trends seem to be common in the change of policy 
orientation since the early 1980’s (Dondi, 1997): 
� a shift from support to the supply-side to support to demand-driven projects and measures 

to improve the working of the market mechanism (information, certification etc.) 
� a shift from isolated to integrated policies: policies are more often integrated into main

stream policies concerning education and training or technical innovation. 

In the years 1994-95 the Union made an analysis on the role of the research system and the 
instruction-training system and necessary interventions. This analysis is contained in the 
White Paper Growth, Competitiveness, Employment - The challenges and ways forward into 
the 21st Century, It elaborated and approved a new generation of research programmes (the 
fourth Framework Programme) and the new education (SOCRATES) and training 
(LEONARDO) programmes. In these programmes space has been given to the new 
technologies in instruction and training and in particular to distance learning. Moreover, the 
central objective, as stated in the Treaty, is growth of the European dimension of instruction. 
The instruments foreseen are those of co-operation through programmes and networks. For 
current policies on information technology in education, background considerations are given 
in the White Paper Teaching and Learning, Towards the Learning Society (1995). These 
policies are being carried out through different Directorate Generals. A new initiative of the 
EU is PROMETEUS, based on a memorandum of understanding with respect to the area 
Multimedia Access to Education and Training in Europe. Over 300 universities and 
commercial partners have joined this initiative. Through it, the EU will stimulate special-
interest groups, rather than short-term projects. 
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3.5.1 Policy in DGXXII: Education, Training and Youth 
Policy on the use of new technologies in higher education is carried out mainly within 
SOCRATES. The SOCRATES programme promotes co-operation in six areas, one of which 
is Open and Distance Learning (ODL). The concept of ODL is to be understood in its double 
meaning of both the introduction of new modes of open learning and the provision of distance 
learning services. According to the Commission ODL can refer: 
� to the integration of the new information and communication technologies in traditional 

education; 
� the use of these technologies to introduce distance learning systems to overcome 

problems linked either to barriers to mobility or difficulties of access to existing education 
services. 

ODL-projects carried out within SOCRATES should contribute to the co-operation between 
organisations and institutions working in the field in question and they should enhance the 
skills of instructors, trainers and managers in the techniques and methods which are utilised.  
One of the actions of the new SOCRATES Programme (2000-2004) is ATLAS, a special 
action line on education and multimedia. The aim of this action is to ensure the co-ordination 
and consolidation of measures relating to open and distance education and the use of new 
information and multimedia communication technologies. All these measures serve a dual 
purpose: to promote better understanding and the critical, responsible use of tools and 
methods which apply new technologies, and to promote access to and enhance the availability 
of improved educational resources at European level. 

The Leonardo da Vinci Programme contains projects that aim to show workers and young 
people how to master the tool of technology or make use of multimedia and data-
communication networks to disseminate training materials. The use of new technologies will 
be one of the main priorities in the Leonardo Programme in the future. 

3.5.2 The fourth and the fifth framework programmes 
Since 1988, the European Union has been supporting research on the applications of 
Telematics to Education and Training. In that year it launched a two-year programme, called 
DELTA or Development of European Learning through Technological Advance. This was 
succeeded by the Telematics for Flexible and Distance Learning Programme (1990-1994). 
This programme produced promising results which are the foundations of the current 
Telematics Applications for Education and Training Sector. One of the 19 programmes within 
the Fourth Framework Programme was the Telematics Applications Programme or TAP, 
carried out by DGXIII. Its aim was to encourage the development of telematics projects by 
institutions in the European Union. One of the sectors was Education and Training. This 
sector attempted to develop cost-effective applications that allow people to learn what, where, 
when and how they want. 
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Box 11: Telematics Applications Programme (TAP) 

In the Telematics Applications Programme of the Fourth Framework Programme it was 
recognised that traditional teaching can no longer meet the needs of today’s society. In the 
challenge to improve education and training for everyone, TAP utilises ten commandments: 
1.	 Focus not only on industrial competitiveness but also on support for other European 

Union policies. 
2.	 Be user-oriented and cost-effective rather than technology-driven.  
3.	 Start with market research and an analysis of users’ needs. 
4.	 Associate users’ representatives at each stage of a project.  
5.	 Focus on multimedia telematics rather than data telematics. 
6.	 Concentrate on fewer projects and treat interoperability as a key issue. 
7.	 Devote adequate resources to validation in user environments.  
8.	 Maximise the generic content of telematics applications.  
9.	 Exploit results, including standards, procurement and implementation recommendations.  
10. Co-operate not only within a research sector (vertical co-ordination) but also between 

sectors (horizontal co-ordination). 

Within the Fifth Framework Programme (1998-2002), Directorate General XIII will be 
responsible for carrying out one of the four the thematic programmes: the user-friendly 
Information Society. The strongly user-orientated approach of this programme will focus on 
four key actions: 
1.	 Systems and services for the citizen  
2.	 New methods of work and electronic commerce  
3.	 Multimedia content and tools  
4.	 Essential technologies and infrastructures  

Within Key Action 3, the EU will be particularly focusing on working towards a seamless 
infrastructure for the provision of lifelong learning in Europe. The aim of this key action is to 
facilitate lifelong learning, to stimulate creativity, to enable linguistic and cultural diversity 
and to improve the functionality of future information products and services, taking account 
of user-friendliness and acceptability. It will focus on technologies to improve acquisition 
processes; teaching materials; broadening of access to learning resources and services, etc. 
The intention of the Framework Programme is to foster more strategic projects. According to 
Rodríguez-Roselló (1998), it is crucial in this respect to have multidisciplinary teams able to 
cater for all the complexity involved: from basic research institutions to high-tech industry 
and from users to content producers. 

The generation of programmes elaborated in 1993-94, and the reflections and actions of co
ordination of 1995-96 have matured and consolidated the need to integrate the resources 
available for European action, destined to the contents of multimedia (Media, Info 2000) the 
education programmes (SOCRATES), the training programmes (Leonardo Da Vinci) and 
research (Telematic Applications, Information technologies, Targeted Socio-Economic 
Research). The Fifth Framework Programme that is now underway reflects this line and 
constitutes the Union’s contribution. The principle of subsidiarity must be respected and the 
defence of plurilingualism and diversity respected, in short, the defense of cultural identities. 
According to Ruberti (1997) this is the challenge and the opportunity which the new 
technologies offer co-operation, with their potentiality to favour exchanges, common 
experiments, cross fertilisation. 
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3.6 Conclusions 

This chapter was aimed at answering the following research questions: 

� To what extent and on the basis of which perceptions and strategic considerations are 


institutional or faculty level policies for ICT being developed ? 
� Which forms of inter-institutional, intersectoral and international collaboration exist and 

how do they function? 
� What is the role of the (national) government regarding the use of ICT in higher 

education? 

Below, the answers to these questions will be summarised. In chapter 6 these conclusions will 
be further discussed in relation to those of the other chapters and some recommendations 
following from this will be formulated. 

Policy development and strategic considerations at the institutional level 
Within higher education institutions, there is considerable experimentation with ICT in 
educational processes. However, the dissemination of practices and the application on a larger 
scale is problematic. One of the most important reasons for this is the fact that in many cases 
institutional strategies for ICT are still lacking. Not only are there no clear focus and no 
objectives regarding the use of ICT, there is also a lack of incentives which would stimulate 
staff to undertake action in this area. In particular reward systems and quality or performance 
indicators are ill-adapted to the role that ICT is expected to play. Staffing policies do not 
address the issue and more training of staff is needed. Furthermore, the implementation of 
ICT is hindered by a sometimes weak understanding of technological development and 
possibilities of ICT by the senior management, a lack of skills, funding problems, and the 
complexity of the development of quality courseware. It seems that, in order to enhance the 
impact of ICT on higher education, these contextual conditions would need to be adapted. 

Collaboration and competition 
Successful initiatives in ICT are characterised by strong collaboration features. Inter
institutional and inter-sectoral collaboration between universities and companies is stimulated 
by governments in all countries and by the European Union. It should be noted, however, that 
implementation conditions and priorities are specific for every individual institution. 
Consequently, collaboration arrangements should not be overly dictated by external or 
national policy agendas and priorities, otherwise they may hinder the sustainable development 
of ICT in higher education institutions. 

The collaboration between universities and companies may be complex because of 
differences in organisational culture and mission. Nevertheless, co-operation between higher 
education, telecommunications and multimedia computer-software companies and publishers 
is needed as competencies from the different partners can be matched and thus form the basis 
of quality products and services. It seems that in Europe, multimedia software companies are 
less motivated to work on educational-software development than in the USA. International 
collaboration is observed in particular in Europe when the European Union encourages 
institutions and their corporate partners to collaborate at a European level. At the same time, a 
strong international competition for educational markets (including Europe) that can be 
served through distance education is observed. Here, the anglophone countries, with their 
lingua franca advantage, an entrepreneurial spirit in higher education, and a long history in 
distance learning, are active in exporting higher education through ICT.  

There is a strong relationship between the development of ICT in higher education on the one 
hand, and policy agendas concerning lifelong learning (including industrial and professional 
training), access to higher education, and international markets on the other. The push for a 
substantial use of ICT in distance learning programmes has come from these new markets in 
particular. The responsiveness to these market needs is leading in many countries to a 
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convergence of distance and traditional (on-campus) education. In cases where institutions do 
not respond, these market forces may lead to a segmentation between a public-funded market 
for traditional students on which the universities would operate, and a privately-funded 
market for life long learning and international education on which foreign and commercial 
providers would operate.  

The role of the government 
It is generally agreed that governments should facilitate and support the use of information 
highways for educational purposes and establish educational networks to support the 
development of services and to agree on common standards and collaboration. It is important 
to create the right regulatory environment in order to achieve this. Especially from the 
Northern American experiences it is emphasised that deregulation will actually be the key to 
creating new market forces that will inspire the necessary organisational change in higher 
education institutions. Current funding mechanisms and accrediting systems that are not 
adapted to the technological innovations in higher education contribute to a lack of incentives 
for institutions to develop activities in this area. Furthermore, the government should 
encourage inter-institutional and public-private partnerships and it should take its own 
responsibility in quality assurance and accreditation and in consumer information and in 
consumer protection vis a vis programmes that are delivered from non-accredited institutions 
from abroad. 
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Chapter 4: Pedagogical perspectives on ICT use in higher education 

B. Collis 

4.1 Introduction: Scope of the chapter 

The focus of this chapter is on pedagogy, defined as ‘the science of teaching13‘, or the manner 
in which the learning process and learning setting in a course is organised and implemented 
by an instructor.  Teaching in higher education most generally takes place in a course context, 
with an individual faculty member responsible for an entire course, but many variations 
occur. For convenience in this chapter, and because this is the majority situation in higher 
education in the countries under consideration for this study, this chapter focuses on pedagogy 
within the course context, and uses the term instructor in the singular14. 

The manner in which the science of teaching is carried out in a course is influenced by many 
factors outside of the particular course itself. Courses are offered as part of a programme by 
an educational institution, and therefore must relate to that programme in terms of content and 
expectations for the students. Also courses must occur within the operational processes of the 
institution, in terms of length, time-related aspects, admission criteria, examination 
procedures, and also in terms of the resources available to the students for carrying out course 
requirements. Thus the pedagogical decisions of the instructor are constrained by many 
factors outside the instructor’s control; even so, some of these factors are also included in the 
scope of this chapter.  
Institutions also differ in the amount of support that is offered to the instructor relative to his 
teaching. This support can include direct support during the course itself, in terms of persons 
available to assist the instructor in some of the course-execution tasks; can relate to support 
during the preparation of the course; and can be offered more generally, in terms of helping 
instructors gain new skills and insights relating to their pedagogical practices. Support also 
relates to the library services and technological infrastructure available to the instructor for 
use in the teaching process. Thus many layers of support can be identified that directly affect 
the likelihood of an instructor  making use of technology or media in his pedagogic activities. 
All of these aspects affect pedagogical practice, and thus will receive attention in the chapter.  

The term ICT is used in this chapter (and throughout the report) to refer to information and 
communication technologies. Information technologies involve computers; communication 
technologies will be taken as involving network systems. Communication technologies also 
include the telephone and fax; but in terms of the teaching process in mainstream higher 
education, communication technologies primarily involve the use of data-communication 
networks, local area or wide area. There are different technical protocols that can underlie a 
data-communication network, but the Internet Protocol (IP) is becoming the standard choice15 

particularly for higher education.  Because network connectivity is becoming standard for 
computers in higher education institutions, the use of the term ICT in this chapter means the 
presence of computers connected to an IP network. If stand-alone computers are intended, this 
will be specified. Computers do nothing without software; thus the term ICT applications will 
be used to refer to the various categories of software that can be typically used in the course-
support process in higher education. Table 4-1 gives an overview. Videoconferencing may or 
may not be classified as ICT; it depends on if the videoconferencing system is experienced by 

13  Oxford Advanced Learner’s Dictionary of Current English, 1974, p. 628. 
14  Also, for convenience, the pronouns ‘he’ and ‘she’ and ‘his’ and ‘her’ will be interchanged throughout the 
chapter when referring to the instructor, rather than the composite terms ‘he or she’ and ‘his or her’. 
15  Note that the Internet Protocol can be used with networks that are not in any way connected to the Internet, or 
that only allow limited interconnectivity with the Internet. Such systems are called intranets.  
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the user as being associated with a computer (ie, desktop videoconferencing, 
videoconferencing in the Interactive Classroom of the University of Twente, see 
http://teletop.edte.utwente.nl), and if the video signal is transmitted in digital form. In this 
chapter, videoconferencing will be only be noted if in the context of digital communication 
technologies. 

Table 4-1: Types of ICT applications related to categories of course support in higher 
education (Collis, 1999) 

Major educational 
use 

Examples of ICT applications 

1. Publication, Word processing; HTML editors; WWW sites and the browsers to 
information access them, WWW sites associated with database environments; 
dissemination software to facilitate file transfer and document attachments to e-

mail; tools for cross-application format retention (i.e., pdf). 

2. Communication Word processing; e-mail systems, computer-conferencing tools, 
including WWW boards and other forms of WWW-based 
conferencing; WWW sites offering communication options 
including mailto: for the direct sending of e-mail and CGI forms for 
structured communication; software for Internet telephony; software 
environments for audio-video desktop conferencing, for voice-email, 
for creating video attachments for e-mail; software systems for text-
based chat. 

3. Collaboration Groupware, which includes application-sharing software, shared 
workspaces, WWW-based shared workspaces, WWW-based 
application sharing, workflow tools; computer-conferencing suites; 
WWW sites designed for collaboration support; tools to allow 
collaborative writing on documents that are then commonly available 
to a group. 

4. Information & CD-ROMs with resource collections; WWW -based search engines; 
resource handling distributed database systems (WWW- and proprietary); WWW sites 

designed for information organisation, access and sometimes 
creation; tools to retrieve and display distributed multimedia 
resources stored as digitised audio and video (including streaming 
audio and video). 

5. Specific for 
teaching & learning 
purposes 

Stand-alone software for tutorials, simulations, electronic 
workbenchs, testing, demonstrations of processes, collections of 
resources; interactive software (such as tutorials, quizzes, 
simulations) stand alone or accessible via WWW sites; computer-
based testing systems; video-capture tools for lecture or presentation 
capture; video-conferencing (point-to-point and multicasting) for 
lecture participation; WWW-based course-support environments 

6. For course 
integration 

WWW-based course-support systems. 

52 




Given this context and based on a synthesis of current experiences in higher education, 
primarily in the target countries of Finland, the UK, Belgium, the USA and Australia, this 
chapter addresses the following questions: 
1.	 In what ways is ICT being used for course support in higher education and how does the 

ICT use relate to the pedagogical practices used in the course? 
2.	 How and in what ways do pedagogical practices involving ICT influence the 

effectiveness, efficiency and flexibility of course delivery and participation? Can 
particular target groups be identified that particularly benefit from more-flexible course 
delivery and participation? 

3.	 To what extent are pedagogical practices involving ICT use implemented systematically 
throughout faculties or universities? What factors influence this implementation?  

The first question will be addressed in Section 4.2, the second in Section 4.3, and the third in 
Section 4.4. All questions will be discussed together in Sections 4.5 in terms of future 
directions for ICT and pedagogy in higher education and conclusions.  

4.2 ICT and pedagogy 

The question addressed in this section is: 
In what ways is ICT being used for course support in higher education and how does the ICT 
use relate to the pedagogical practices used in the course? 

In order to answer the question systematically, the instructor’s pedagogical practices in a 
course will be classified into six generic categories, and a overview of how ICT applications 
are being used in terms of these six categories in the countries of the study will be given 
(Section 4.2.1). Following this, the distinction between pedagogical enhancement and 
pedagogical re-engineering will be discussed (Section 4.2.2) in order to show two major ways 
in which ICT use is related to pedagogical change.  

4.2.1 ICT applications and categories of pedagogical activity 
There are many approaches that can be used to define the pedagogy used in a course. One 
approach is to decompose a course into components, each related to categories of pedagogical 
activities involved with a course.  One such set of categories is: 
1.	 General course organisation, including administration 
2.	 Lectures and other forms of instructor-led class sessions 
3.	 Self-study: readings, (perhaps) practice or practical exercises 
4.	 Major assignment (essay, report, product, case study, etc; intended to synthesise various 

aspects of the course and usually expected to occupy a substantial portion of the student’s 
time for the course). The assignment can be individually done, or done by a group. 

5.	 Testing 
6.	 Mentoring and communication outside of Categories #1-5 above 

If the amount of time that the instructor spends on each of these categories is roughly 
estimated and expressed as a percentage of the whole, a pedagogical profile of the course can 
be obtained (Collis, 1997). Courses will vary in the amount of time and attention the 
instructor gives to each of these categories. The pedagogical profile of a course oriented 
around a lecture-textbook-essay-examination model will differ quantitatively and qualitatively 
from that of a course oriented around students participating in a group-based project or one 
organised around a series of pre-defined practical activities. 

In order to answer the research question ‘In what ways is ICT being used for course support 
in higher education, and how does this use affect pedagogical practices?’, the six categories 
listed above were used as a framework for the analysis of approximately 275 WWW sites or 
articles, relating pedagogy-related uses of ICT in higher education in the USA, UK, Australia, 
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and to a lesser degree, Finland and Belgium, used as a basis for this chapter. Almost all of the 
sites or articles are from 1998. Particular sources of information were the proceedings of:  
� the National Educational Computing Conference, Adelaide, Australia (July 1998) 
� the national ASCILITE conference (Australian xx in Tertiary Education, Wollongong, 

Australia (December 1998) 
�	 ED-MEDIA ‘98 and ‘99 (American Association of Computers in Education, Freiburg, 

Germany, June 1998, and Seattle, June 1999 (all submitted papers were available for 
review for this chapter) 

� the national conference on Networked Learning, University of Sheffield, UK, April 1998 
� the European-wide conference Universities in a Digital Age: Transformation, innovation, 

and tradition, Budapest, September 1998 
� the National Conference on Networks of Skills and Competencies, Joensuu, Finland, 

September 1998 
� the Europewide conference Rufus ‘97, The Role of the University in the Future 

Information Society, Prague, September 1997 
� Tel-Ed ‘97 and 98, Telecommunications in Education, Dallas and New Orleans 
In addition, all articles from 1998 and 1999 in the journals Computers & Education (UK), 
Education and Innovation International (UK), the International Journal for 
Telecommunications in Education (USA), Lifelong learning in Europe (Finland), Educational 
Technology (USA), the Australian Journal of Educational Computing, and others were 
categorised. 

From this analysis, the types of ICT applications listed in Table 4-2 appeared most frequently.  

Table 4-2: ICT applications and pedagogical categories: Results of the literature study 

Pedagogical-
activity category 

ICT applications appearing most frequently in reports from 
the USA, UK, Australia, Finland and Belgium, 1998-99 

1. Course 
organisation 

- ‘Newsflash’ areas on the WWW site presents course 
announcements, changes, updates; questions about procedures can 
be directly sent and answered via a course WWW site, so that 
frequently-asked questions only need to be answered once by the 
instructor 

- Administrative information (names of students, e-mail addresses of 
instructor and students, scores to date (only available to the 
individual), etc.,) are available through a course WWW site 

- Course outline is available via a course WWW site; links can be 
made to resources or support materials in other locations in the 
course-support site; updates are always available to all students at 
the same time 

- A course calendar is available on the course WWW site via which 
relevant dates and times are highlighted and updates always 
available 

- The course-support site is integrated with the WWW sites for other 
courses that the student is enrolled in, for faculty-wide information, 
cross-referencing in terms of assignments due, glossary terms 
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2. Lectures, contact 
sessions 

- External resources (acquired via the WWW) available for 
development of the lecture, and for demonstration during session 

- PowerPoint slides and other forms of electronic presentation 
materials are used during the lecture 

- Lecture notes, PowerPoint slides, and external WWW links are 
available before, during, and after a lecture via the WWW site 

- Videoconferencing is used to allow students in remote locations to 
participate in a lecture at a central location 

- Highlights of lectures are captured as digitised video,  made 
available as streaming video on the WWW, synchronised with 
notes, for students not physically present 

- Follow-up reflections or questions can be posted and responded to 
via various WWW-based forms and communication tools in the 
course site 

3. Self-study, 
exercises 

- Existing study materials are expanded  by adding interactive tools 
(such as applets, self-quizzes) and multimedia supplements for 
self-study, either as local networked projects, on CD-ROM, and/or 
via the WWW 

- Study materials are expanded and updated study by using links to 
additional resources via the WWW; build into the course activities 
assignments for students to contribute new resources to the WWW 
site, along with written comments as to why the resources is 
appropriate 

- Opportunities for guided reflective discussions on study material 
are offered via computer conferencing, either within a closed 
computer-conferencing system or increasing, via a WWW board (a 
form of computer conferencing within a WWW site) 

- Support for exercises and small assignments is given by having the 
students’ work submitted via the WWW site, using an answer form 
to prestructure answers if appropriate; and by being able to offer 
(a) direct (automatic) feedback (for exercises with a pre
determined correct answer), (b) making a model answer available 
via the WWW after the student has submitted his work, or (c) via 
general feedback from the instructor to some or all of the students 
posted on the WWW site, (d) by the students to each other 
(possible when student responses are available via the WWW site), 
or (e) by personal feedback from the instructor via e-mail or the 
WWW site, only available to the student involved; use WWW 
tools for automatic registration of student participation and marks 

4. Major 
assignment 

- Provide links to examples of student work from previous courses, 
as well as instructor comments 

- Provide links to external WWW resources useful to the 
assignment; also suggestions for human contacts (via e-mail and 
WWW) 

- Offer tools to support group activities such as a shared workspace; 
Group members can have their own private communication areas 
within shared workspaces 
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- Require continual posting on the WWW site of work relating to the 
on-going process of projects, such as design decisions, task 
allocation agreements, draft versions; use the WWW site for 
students to (a) give each other feedback on work-in-progress, (b) 
for self-evaluation, and (c) for instructor comments 

- Link final products to the WWW site and include student reflection 
on each other’s work as part of the course requirements 

5. Testing - Present some forms of evaluation such as reflective comments via 
a closed computer-based testing system or via the WWW, where 
questions are posted at a certain time and responses must be 
submitted within a specified time limit 

- Provide password-protected (practice) test sessions, with 
automatic feedback when appropriate to the form of the test 
question 

- With the students, develop a frequently-asked-questions (FAQ) 
area to support studying for the test 

6. Mentoring, 
communication not 
specific to #1-5 

- Offer convenient communication through an e-mail centre in the 
WWW sites, where not only individuals can be messaged but also 
groups within the course (via aliases).  

- Offer tools for scheduling and carrying out real-time 
communication at a distance including chat, Internet telephony, 
desktop meeting tools (such as NetMeeting) 

Table 4-2 does not include general applications such as word processing and e-mail. These 
two applications in particular are standard tools for both instructor and student in all the target 
countries for this report. The large majority of instructors and students alike use these tools 
routinely. Many specific examples from the target countries for this study can be cited that 
illustrate each entry in Table 4-2. A brief sampling is given in Table 4-3.  

Table 4-3: Examples of  ICT applications related to pedagogic categories, from the USA, 
Australia, UK, Finland, and Belgium 

Location and reference Type of telematic application 

Boise State University, USA 
(Bigelow, 1997) 

An course-support WWW site is used to integrate 
course activities, study material support, 
discussion and communication, and information 
about class members 

Georgia Institute of Technology, USA 
Chinowsky & Goodman, 1997)  

An engineering course involves group projects, 
carried out as virtual teams via communication 
and groupware tools  

California State University, San 
Bernardino, USA (Oliver & Nelson, 
1997) 

As a stategy for the study of a second language, 
students use a WWW environment and CD-ROM 
with interactive resources, video segments, and 
audio files to carry out problem solving activities 
using only the second language 
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Indiana University, USA (Bonk, 1998) A course-support WWW site (called SmartWeb) is 
used to support a variety of weekly learning 
activities, such as case reflections, chapter 
discussions, reports on field observations, and to 
support and present students’ final projects 

Henley Management College, UK 
(Smith & Birchall, 1998) 

Students work in distributed groups and use 
groupware to create electronic case studies 

University of Sheffield, UK (Toynton, 
1998) 

Students make use of a WWW-based resource 
collection to support problem-solving activities 
related to geological periods 

University of Wales, Aberystwyth 
(Ratcliff & Davies, 1998) 

Network tools are used to facilitate students 
getting fast help from a tutor or from other 
students when working on programming tasks 

University of Wollongong, Australia 
(Lockyer, Patterson, & Harper, 1998) 

A WWW-based test authoring and administration 
system supports secure test delivery and 
administration via a course-support WWW site 

University of Sydney, Asutralia 
(Gazzard & Dalziel, 1998) 

Students, working in groups, use the course 
WWW site to make available draft versions of 
their design products and give each other 
structured feedback via the WWW  

Edith Cowan University, Australia 
(Oliver, Omari, & Herrington, 1998) 

Instructors can choose from WWW-based 
resources such as electronic discussion tools, 
debate tools, personal reflection tools, concept 
mapping tools, and tools for student posting of 
URLs, to use in their course-support sites 

University of Helsinki, Finland 
(Meisalo, Sutinen, Tariho, & 
Terasvirta, 1998) 

Students use a Java-based interactive algorithm 
animator to get immediate feedback on their work 
(in computer science and also in biology) 

Pohjois-Savo Polytechnic & Kuopio 
Education Centre, Finland (Collis, 
Andernach, & Van Diepen, 1997) 

Finnish students work collaboratively with 
students in The Netherlands on projects, using a 
WWW-based shared workspace, various other 
WWW-based tools, and videoconferencing 

University of Tampere, Finland 
(Hietala, 1998) 

Students in a computer course use a WWW-based 
conferencing system for discussions 

Katholieke Universiteit Leuven, 
Belgium (van der Perre, 1998) 

WWW-based tools support student guidance and 
the development of students’ self-study skills, 
access to network-available resources, groupwork 
(newsgroups, virtual laboratories), and 
internationalisation 

These types of ICT-related activities are by no means dominated by our target countries; 
many examples can be found in other countries throughout Europe (see an inventory in Collis, 
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1999); in Canada (see the WWW-based newsletter, the NODE, http://node.on.ca/); and Japan 
(which will be the host of the International Conference for Computers in Education, ICCE, in 
November 1999; see also http://www.cobweb.nl/bridgewater/tetjapan.htm); as well as 
countries throughout the world.  Thus the question of ‘How can ICT applications be used to 
support pedagogic practice in higher education?’ has no short answer.  
However, a general answer to the first part of the research question ‘In what ways is ICT used 
for course support in higher education, and how does the ICT use relate to the pedagogical 
approaches used in the course?’ can be drawn by reference to Table 4.3: The new ICT 
developments reported in 1998 and 1999 in journals and at conferences to a very large degree 
involve networks (particularly the Internet) and WWW-based tools, sites, and systems. The 
majority of new and emerging uses of ICT in higher education involve WWW-based tools, 
sites, and systems.  

Two other conclusions in particular emerged from the literature synthesis: 
� ICT developments are in frequent use within traditional face-to-face universities; 

although they most frequently involve telematics applications and are available over 
networks, they are not primarily for distance education, but to extend regular education .  

� If standalone packages for specialised tutorials and simulations are already in use in an 
institution, they typically are now being revised for access via a WWW environment. 
There is little mention in the 1998-99 literature of the terms ‘drill and practice’, tutorials’, 
‘intelligent tutoring systems’, and  ‘educational software’, applications with these 
functionalities are generally integrated with communication tools, increasingly within 
WWW-accessible environments. With the exception of standard applications such as 
word processing and e-mail, the WWW browser is becoming  the most-typical user 
interface for ICT-related applications in higher education, at least in the USA, UK, 
Australia and Finland.  

In elaboration of the last of the above points, stand-alone educational software is less and less 
synonymous with computer-based learning than has been the case for nearly two generations. 
Draper, for example, in his 1998 evaluation of (predominately stand-alone) educational 
software products developed in the framework of the UK’s Teaching and Learning 
Technology Programme (TLTP, http://www.tltp.ac.uk/tltp/; see also Section 5.4) and the 
Computers in Teaching Initiative (CTI, http://www.cti.ac.uk/), noted that most of the products 
had relatively little uptake or impact, and those that did had what he calls ‘niche-based 
success’: finding a niche in a local setting, usually associated with the developer of the 
software product. Similarly, in a national review of more than 100 ICT projects in higher 
education in Australia (Alexander and McKenzie, 1998), little diffusion of stand-alone 
educational-software products occurred. ICT do develop into sustainable and scalable use, 
they are most likely to be related to a common subject (i.e., chemistry, medical resources) and 
make use of a common technical platform (now, the WWW).  

This suggests that it is valuable to stimulate collaboration within an institution and between 
institutions in terms of access to the resources in WWW-accessible databases. However, for 
this to occur, interoperability aspects and copyright/intellectual ownership aspects must be 
standardised. 

It seems clear to conclude from the analysis of literature that the best chance for systemic use 
of ICT applications for pedagogical purposes to occur throughout an institution is if the 
institution makes a commitment to the acquisition and maintenance, as a regular, sustainable 
line item, of a WWW-based course-support system, with an underlying database. There is a 
powerful opportunity for sharing of items in such object-oriented databases among 
institutions, within subject areas, if attention is paid to the interoperability of each institution’s 
database system (see the ARIADNE system, a European Union project in which Belgian 
partners are major contributors, Cardinaels, et.al., 1998). While there can be freedom of 
choice in the particular system adopted by an institution, there should be a strategy to 
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motivate institutions to make choices that will leave interoperability possible. For example, a 
number of commercially available systems now on the market are based on proprietary 
databases and non-open systems (for reviews see, Hazari, 1998, in the USA, and Ji, Ip, 
Canale, & Fritze, 1998, in Australia), whereas an open system framework based on a 
middleware that allows platform-independent, re-usable server-side components, operates on 
the principle of utilising new WWW tools as plug-ins whenever desired, and is standards 
compliant is what is needed. In Australia, the COOL Framework at the University of 
Melbourne (Ji, et al, 1998) is developed in this manner. In The Netherlands, the TeleTOP 
system at the University of Twente (Collis & De Boer, 1998) is also based on these principles. 
Thus at the central level, institutions can be stimulated to adopt WWW-based course-support 
systems that meet these interoperability and openness standards. Also at the central level, 
common policies and procedures relating to the intellectual ownership of objects in the 
databases need to be discussed and agreed upon, respecting copyright but also defining new 
applications of copyright in the context of items in a course-support database. In the UK, this 
issue of copyright and intellectual ownership was one of the main areas noted for attention by 
the National Committee of Inquiry into Higher Education (1997, p. 375).  

This close interplay of issues relating to copyright and scientific information, to technical 
services, and to pedagogical practices also leads to the value of combining support from the 
university library, the university computing services and the university educational-support 
services into an integrated service agency at the university. Examples from the UK, Australia 
and the USA indicate that a trend in this sort of reorganisation is occurring.  
While the above conclusions primarily address the first part of the first research question (In 
what ways is ICT used for course support in higher education, and how does the ICT use 
relate to the pedagogical approaches used in the course?). Table 4.2 identifies the uses of ICT 
in terms of pedagogical categories of activities, but does not fully address the second portion 
of the research question. From Table 4.2 we may see how ICT is being used, but we do not 
have a clear answer of how it is changing educational practice. To examine the amount of 
change in educational practice, two terms are introduced: pedagogical enhancement and 
pedagogical re-engineering. 

4.2.2 Pedagogical enhancement and pedagogical re-engineering 
The examples shown in Table 4-3 and Table 4-4 may be incorporated into a course in one of 
two general ways: as a way to enhance what is already being done in the course, or as a way 
that changes the balance of the six main course-activities within a course. The former can be 
called pedagogical enhancement; the latter, pedagogical re-engineering (Collis, 1997). 
For example, an instructor can move from writing on the chalkboard during her lectures to 
using a computer-based presentation (such as PowerPoint) to using a course WWW site to 
make the presentation along with the lecture notes and links to supplementary resources 
available to students before and after the lecture. She may even move to having a video 
recording of her lecture available on demand via the course WWW-based support site so that 
students who cannot attend the lecture in person can still see and hear it at their own 
convenience. Each of these applications of ICT could be seen as an enhancement of the 
lecture approach. But the overall balance of the course could stay the same. This can be called 
pedagogical enhancement: enhancing what is already being done in the course. 

However, if the instructor added a new round of interactivity and communication to the 
course after each lecture, (for example, having all students enter a reflective comment on the 
lecture, or two multiple-choice questions, or a link to a supplementary resource along with a 
comment as to why the resource is relevant) and then communicated herself via the course 
WWW site with the students in relation to their comments....then a new balance has occurred 
in the pedagogical profile of the course. There is now time being spent on a new form of 
activity, the so-called extended lecture, which was not there before. We can say pedagogical 
re-engineering has occurred. 
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From the literature synthesis the following conclusions were drawn with result to pedagogical 

enhancement and pedagogical re-engineering. 


When pedagogical enhancement occurs, it seems to be most often in terms of: 

� Integration of support for course components within a single WWW-based course-support 


site 
� Faster, more efficient communication between instructor and students via e-mail 
� Making the course syllabus, lecture notes and supplementary study materials available via 

the WWW 
� Adding additional study materials and resources as links to the course WWW site; using 

the WWW to supplement the library when looking for resource materials 
� Making the process of handing in and getting feedback to course assignments more 

efficient via use of the course WWW site 
� Providing study-support materials, such as example questions, via a WWW site or via 

other forms of databanks  
� Using videoconferencing to bring a lecture to students in remote locations 

When pedagogical re-engineering occurs, it seems to be most often in terms of: 
� Less reliance on lectures and more time spent on self-study and/or new forms of learning 

activities 
�	 More student participation, often via the practice of students entering new resources into 

the course WWW site or being involved in asynchronous discussions via computer 
conferencing or WWW boards 

� More group projects or collaborative activities, supported by groupware tools 
� New forms of learning activities, often involving international aspects 
� New forms of assessment activities, such as electronic portfolios and journals; also more 

opportunities for external and peer assessment 
�	 More time spent on student presentation of their work; work is made for and presented to 

an audience via the WWW site, and comments are given on the work by those in the 
audience 

Both pedagogical enhancement and pedagogical re-engineering can bring changes to the 
instructor’s pedagogical practice. Pedagogical enhancement will be easier to realise, in that 
the basic pedagogical profile of the course does not have to change. Pedagogical re-
engineering requires the instructor not only to try new methods with (often) unfamiliar 
technology but also that the previous rhythm and balance of activities in the course is also 
changed. For many instructors, this will be a step too far. 

4.2.3 Conclusions: How is ICT used for pedagogical purposes in higher education? 
From the resources studied for this chapter and more generally, it can be said that the most 
rapidly growing application of ICT in higher education is the WWW-based course-site 
environment. Conversely, stand-alone educational software is less and less synonymous with 
computer-based learning . WWW-based course-support systems offer the instructor the 
potential of combining and integrating support for all six of the pedagogical categories in 
Table 4.2, or any combination of subsets of the categories, and in a way that can be either for 
pedagogical enhancement or pedagogical re-engineering. WWW-based course-support sites 
generated via an underlying database system are in rapid growth in all the countries in this 
study, largely  because of this pedagogical flexibility (see, for example, Hazari, 1998, USA; 
Cardinaels, et al, 1998, Belgium; Whittington & Sclater, 1998, UK; and Sawers & Alexander, 
1998, Australia).  

From the above analysis, the following conclusions can be supported: 
�	 WWW-based course-support sites and their underlying database systems are becoming a 

major form of ICT application for higher education. This appears to be because they have 
the most pedagogical potential among ICT applications because of the great variety of 
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ways, particularly for communication and student activities, that they can support both 
pedagogical enhancement and pedagogical re-engineering. And following from this:  

�	 Except for niches for a certain standalone type of software, ICT development is generally 
focused on applications and services accessible via a network, and most generally, the 
WWW. 

�	 The tools to be used within such WWW-based systems are largely being obtained from 
the growing variety of WWW-based tools on the open market and thus do not need 
special investments in the educational sector.  The content within the databases of such 
course-support systems is often a mixture of instructor-produced, student-produced, 
resources from educationally relevant databases, and links to external resources available 
via the WWW. 

4.3 Effectiveness, efficiency, and flexibility 

Given what can be done with ICT applications, and particularly WWW-based course-support 
systems and the tools integrated within them, the next important question is:  Why use them?  
In this section, the ‘Why?’ is discussed in general terms (Section 4.3.1), efficiency 
motivations in Section 4.3.2, flexibility aspects in Section 4.3.3, and effectiveness motivations 
in Section 4.3.4. The questions addressed in Section 4.3 are: 
� How and in what ways do pedagogical practices involving ICT influence the 

effectiveness, efficiency and flexibility of course delivery and participation?  
� Can particular target groups be identified that particularly benefit from more-flexible 

course delivery and participation? 

4.3.1 General motivations for change in pedagogy in higher education 
From many different sectors--scientific, social, political, and educational--the message that 
universities are or should be in a process of change is a common theme, and within this, that 
current methods of teaching must change. But why, and how? For example, the Director of 
the Information Centre of the International Association of Universities, summarising the 
results of a Task Force commissioned to study these pressures for change on the university at 
an international level, has indicated: 

‘New information technologies, and particularly the Internet, in dramatically 
transforming access to information, are changing the learning and research process, 
how we search, discover, teach and learn...Universities must face up to this 
challenge...The future of universities depends on the capability to adapt to the new 
information society and meet the needs of an ever more demanding professional 
market.’ (Langlois, 1997, p. 7) 

But even while accepting such statements at the general level, the individual faculty member 
in higher education, with probably many year’s experience in  teaching his courses, may not 
be convinced of the immediate need or feasibility of changing his own way of teaching, of 
organising his courses, of lecturing, handling student assignments, or giving examinations. 
The faculty member quite sensibly may be sceptical of general statements indicating that she 
should change her way of teaching. Change for change’s sake? Change because of technology 
push? Change because of metaphor-push? (becoming a ‘virtual university’)? Change because 
of politicians, who may be using ‘the need to change’ as a pseudonym for reducing funding to 
the university?  

To respond to this scepticism, there do seem to be at least three compelling clusters of reasons 
why faculties in traditional campus-based universities need to re-examine their instructional 
practices and change their pedagogic practices  (Collis, 1998b). The three general clusters 
relate to (a) basic principles of good teaching and learning, (b) pressures related to the 
increasingly changing demographics of the student population with the corresponding 
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increase in the diversity of their needs, and (c) factors relating to the need to provide more-
flexible education. 

The need to re-affirm some basic principles of good teaching and learning 
Probably, the majority of instructors believe that they are following basic principles of 
effective instruction. However, many (outside of faculties of education) may not be aware that 
there is an extensive base of theory and research related to the science of teaching and 
learning in higher education (e.g., Somekh & Davis, 1991; Laurilard, 1993; UK) and thus can 
benefit from becoming more aware of certain key principles.  Although opinion can vary on 
what the key principles may be for good teaching and learning in higher education, the 
following summary can be argued to reflect what most consistently emerges in the literature 
(Collis, 1998b): 
� Scaffold the learner’s increased self-responsibility for learning.  
� Stimulate active engagement.  
� Elicit articulation and reflection.  
� Lecture less and give feedback more.  
� Encourage more-frequent and targeted communication, among students and between the 

instructor and students. 

Needs relating to changing student demographics 
While principles relating to good teaching and learning in higher education may be constant 
over time, the characteristics of the students in higher education are not (see Section 2.2.1. 
Students in the normal intake routes, directly from secondary school and resident at or nearby 
the physical campus, are being joined by increasingly diverse cohorts, diverse in age, 
educational backgrounds, experiences, distances in which they live from the campus, and 
even cultures and native languages (National Committee of Inquiry into Higher Education, 
1997, UK). Life-long learning will not only be a desire but a necessity, in a context of 
increasing career mobility (Krempl, 1997). Students will increasingly require educational 
programmes and the way of experiencing those programmes tailored to their own situations, 
rather than fitting a standard model of the young full-time student, living on the campus and 
needing a full range of courses for a certain degree. There are moral, social, and financial 
reasons to adjust university programmes to these increasingly diverse cohorts. But how to 
maintain a commitment to the principles of good teaching and learning described above as 
students have increasingly different needs and situations?  How to do this while retaining 
respect for students’ needs relating to efficiency and clarity, and to instructors’ constraints 
relating to time?  The answer is in more-flexible education (see, for example, Hough, 
McNaught, & Schaik, 1998, Australia). But at the same time, instructors have only limited 
time for the teaching-related aspects of their work; how can they do more with the same, or 
even less, time and energy? These two aspects, efficiency and flexibility, are discussed in the 
next two sections. 

4.3.2 Motivations related to ICT applications and efficiency 
Efficiency can be defined in various ways. With regard to the pedagogical activities of the 
instructor, efficiency could be defined as saving time or energy on certain aspects of the tasks, 
without loss of quality. (Rada, 1998, has an interesting definition of instructor efficiency with 
respect to giving feedback on student-submitted exercises: increasing the ratio of student-
given feedback compared to instructor-given feedback). Although the start-up time of using a 
technology in one’s teaching is generally higher than expected, once the instructor is familiar 
with the application there are many ways in which the use of a WWW-based course-support 
site can lead to efficiencies, for both instructor and students. Table 4-4 suggests some of the 
ways that time can be saved, and routine tasks carried out in a more consistent and efficient 
manner. 

62 




Table 4-4: Efficiency motivations for pedagogical use of WWW-based course-support sites 

Pedagogical-
activity category 

Ways in which a WWW-based course-support site can lead to 
more efficiency 

1. Course 
organisation 

- All course information, and updates, need only to be entered once 
in the site; students learn to check the site rather than come to ask 
procedural questions 

- All e-mails are handy to access in the course site, including 
collection e-mail addresses for groups of students 

- Overviews of what students have handed in are directly available 
via the site 

- All student submissions are grouped together in the course site, not 
as individual pieces of mail in the instructor’s e-mail; all feedback 
is available from the same location to the students 

- If the system is so designed, the instructor and the students can 
access the site from any location where there is an Internet access, 
and check course information, upload and download assignments, 
send messages, and do all other course-related activities 

2. Lectures, contact 
sessions 

- Lecture notes and demonstration materials are all available in the 
course site; students do not have to be given handouts and absent 
students do not need to come to ask for handouts later 

3. Self-study, 
exercises 

- If the system is so designed, the instructor and students can add 
additional study materials to the course site without photocopying, 
simply by uploading 

- If the system is so designed, the instructor can access the site from 
any location where there is an Internet access, and check the 
assignments that students have submitted, look at them directly 
from the site, give feedback, and record marks; all in the same 
location 

4. Major 
assignment 

- Detailed information about expectations for the major assignment, 
as well as links to examples of student work from previous years 
(if the system is so designed), can save many questions from 
students 

- If the system is so designed, the instructor can access the site from 
any location where there is an Internet access, and check the 
assignments that students have submitted, look at them directly 
from the site, give feedback, and record marks; all in the same 
location 

5. Testing - Frequently asked questions and sample questions from previous 
years can be available via the site, saving many student contacts 

6. Mentoring, 
communication not 
specific to #1-5 

- The instructor can contact students whenever he wishes and answer 
questions from the students at his convenience; can save previous 
communication with students for reference; can forward the same 
message to other students; can contact the students when he is out 
of town. 
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And for all of the categories in Table 4-4, the instructor can re-use materials including student 
work from previous versions of the course with ease (again, if the WWW-based system is 
appropriately designed). All of these aspects can increase the efficiency of the instructor. 
Interestingly, they are not often mentioned in the literature (with exceptions, such as Rada, 
1998, USA, and Whittington, 1998, UK) despite their importance to instructor acceptance and 
feasibility. These aspects are not only related to efficiency, but also to flexibility, for 
instructor and students alike. The next section elaborates on the concept of flexibility. 

4.3.3 Motivations related to ICT applications and flexibility 
While increasing efficiency may be not often mentioned as a motivation for ICT applications 
in higher education, increasing flexibility is regularly mentioned, particularly in Australia (see 
for example, Bell & Lefore, 1998, and Yetton, 1997). While the Australian analyses relating 
to flexibility certainly deal with more than distance-related flexibility, for example, see 
Henderson’s (1996) work with respect to the need for a flexible approach related to the 
multiple cultures of students, many discussions about flexibility do seem to assume that this 
concept only relates to differences in location and perhaps time. In fact, in a recent study done 
in collaboration with partners from Finland as well as several other European countries, more 
than 20 dimensions of flexibility were identified (Collis, Vingerhoets, & Moonen, 1997). The 
dimensions included four related to time (time of starting and finishing a course, time 
expectations within a course, tempo of studying, and timing of assessments); five related to 
the content of the course (flexibility related to the topics covered, the sequence in which 
topics are covered, the amount and scope of the content, the level, and the assessment 
criteria); one related to flexibility in expected prerequisites; four related to instructional 
approach and resources (social or individual learning activities, language used, study 
materials, and pedagogic approach); and five related to course delivery and logistics (time and 
place where help can be obtained, way of obtaining help, types of help, locations for 
participating in the course, and delivery channels including face-to-face and technology-
mediated varieties). In addition, implicit dimensions related to the underlying philosophy of 
the course (instructivist or participative), the expected role of the instructor, the expected role 
of a student, and the role of the course in a larger context (ie, part of a degree programme, 
required by employer, informal learning) also can be noted. The results of the research 
showed that the instructors involved chose very few of these flexibility-dimension options 
when redesigning their courses, in general focusing on options relating to location for 
participation in lectures or group discussions and on options for different forms and different 
timing of personal communication with the instructor. Yet, ICT applications, particularly 
made available through WWW-based course-support systems, offer a platform for offering 
the student options in relation to a number of pedagogy-related aspects of a course.  

A number of these flexibility dimensions are integrated into the Wollongong University 
Flexibility Plan (Yetton, 1997, Australia). The plan is described by its authors as having the 
aim that Wollongong ‘integrate the best of distance education techniques with the best of on-
campus techniques’ (p. 6) as a way to increase flexibility, in terms of:  
� Flexible delivery of courses, choosing appropriate subjects from a variety of sources 
� Flexible delivery of subjects, selecting appropriate delivery techniques and/or 

technologies to enable students to choose how, what , when, where, and/or with whom to 
study 

� Flexible delivery of content, student selects appropriate teaching techniques to match his 
or her own learning style 

Technology underpins the more than 80 courses now offered in this flexible mode. The 
technologies involved are video, print, and disk; videoconferencing, and on-line techniques 
for the delivery of content and for communication.  
As another Australian example of university-wide policy and planning relating to flexibility in 
course delivery and participation, Macquarie University defines a three-stage model for the 
increase of flexibility  in its courses. The stages are labelled: developmental, selective 
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flexibility, and full flexibility. Expressed in terms of the pedagogy-related WWW tools in the 
model, Table 4-5 shows this phasing: 

Table 4-5: An IT-based model for introducing flexible learning into the curriculum, 
Macquarie University, Australia(From: Gosper & Rich, 1998, p. 417, Australia) 

Stage 1: Developmental Stage 2: Selective 
flexibility 

Stage 3: Full 
flexibility 

IT usage Supplementary learning 
resources. Optional use 

Partially on-line. 
Incorporates some 
WWW components. 
Compulsory use of 
some components 

On-line delivery and 
management of the 
course. Cimpulsory use 
for the entire course 

IT Homepage as an additional Some components of The entire course is 
resources source of information for 

students: 

� general information 
about the course 

� content outlines 
� links to Internet 

resources, professional 
bodies, etc. 

� e-mail links, request 
forms 

the course are on-line, 
such as: 

� Internet resources 
� quizzes
� simulations 
� computer-based 

learning 
� practical exercises 
� group discussion
� interfaces to 

databases 

flexible. Stage 2 
resources plus 
additional Web use, ie: 

� management of 
learning

� content delivery 
� interaction with 

content 
� collaborative 

learning
� assessment 
� evaluation 

It is not clear from the Macquarie example if flexibility is to be offered within any of these 
options, or if the flexibility is primarily that the student can access and participate from a 
distance and in at a variety of times.  
With regard to flexibility, what can the instructor control? What aspects of flexibility relate to 
her own pedagogy?  Interestingly, all of the efficiency-enhancing techniques mentioned in 
Table 4-5 are also techniques that increase flexibility, particularly in terms of where and when 
the instructor and student have to be in a physical place at a certain time. If students can 
submit assignments via the course WWW site, they do not have to be present at the university 
to submit on time. If instructors can give feedback to student assignments even while 
travelling, the flexibility of course management is increased for the instructor. Table 4-6 
suggests ways in which a course WWW site can be used for more flexible course delivery and 
participation. A sampling of references is also given in the table.  
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Table 4-6: Increasing the flexibility of course delivery and participation, related to pedagogy 

Pedagogical-
activity category 

Ways in which a WWW-based course-support site can lead to 
more flexibility 

1. Course 
organisation 

All aspects listed in Table 4-4 (see also Bigelow, 1997, USA; 
Brown, 1998, Australia) 

2. Lectures, contact 
sessions 

All aspects listed in Table 4-4, plus: 

- Have fewer traditional lectures and introduce new forms of 
contact sessions whose results can be studied by those who 
were not participating in the contact session directly (Bell & 
Lafoe, 1998, Australia). Extend the lectures and contact 
sessions (Anderson, 1997, UK; Maly, et al, 1998, USA) so that: 

a. the most relevant points are expressed in notes available via the 
WWW site, 

b. particularly important comments by the instructor are captured 
as digital audio and/or video and linked to the course WWW 
site for later study 

c. Students who were not at the session can review the instructor’s 
notes, listen to or see the instructor explaining particular points 
(via streaming audio and video synchronised to the text notes), 
and can review the materials created and posted by the students 
who were present at the sessions. They can choose to review the 
lecture via a full multimedia linear presentation, or an audio 
only presentation, or a presentation involving only the sheets 
that were used, moved through at a pace and in an order desired 
by the student. 

d. The WWW and its communication tools allow students to enter 
their reflections about the lecture from where ever they have 
network access, at whatever time they wish. The instructor can 
similarly prepare and send his comments at his own time and 
place. Students can read his comments via their email or the 
WWW site at times and places convenient to them.  

3. Self-study, 
exercises 

All aspects listed in Table 4-4, plus: 

- Provide the option of studying materials in a variety of media 
(Franklin & Peat, 1998, Australia), of varying the number of 
practice exercises, of choosing from different sorts of activities, 
each of which is available via the WWW site (Robertson & 
Solomon, 1997, USA), or offer different activities to different 
groups of students (if appropriately designed the WWW site 
can be set up so that each group only sees the materials and 
instructions appropriate for them) 

- For some sorts of practical or laboratory sessions, provide 
students with licensed versions of the software used in the 
sessions for their own use at home or work 
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- For activities not possible to handle away from the campus, use 
some time during the common periods when all students do 
come together for these  

4. Major 
assignment 

All aspects listed in Table 4-4, plus: 

- Shared workspace tools along with other communication and 
reporting tools in the WWW site allow group members to work 
collaboratively on complex projects without needing to be 
physically together (Hiltz, 1998, USA) 

- Students in different locations who wish to meet and discuss 
can use real-time communication tools via the Internet (Collis, 
Andernach, & van Diepen, 1997) 

5. Testing All aspects listed in Table 4-4, plus: 

- Frequently asked questions available semi-automatically via the 
WWW site (Merlic & Walker, 1997, USA) 

- Test items can be made accessible via the WWW site at a 
certain time, under secure conditions, so that students can write 
a test if not in the physical testing location (Gazzard & Dalziel, 
1998, Australia) 

- Feedback from the instructor can come quickly and in a 
targeted manner, without the student needing to wait to see the 
instructor face to face 

6. Mentoring, 
communication not 
specific to #1-5 

All aspects listed in Table 4-4, plus: 

- Groups of students, or individuals, can be easily contacted via 
e-mail, of if appropriate technology is available, by desktop 
conferencing (audio, video, application sharing); social 
interaction between students is stimulated (Reeves & Dehoney, 
1998, USA); students should be able to choose which forms of 
communication are best for them (Ribbons & Hornblower, 
1998, Australia) 

Thus, many aspects of efficiency and flexibility improvement can be accomplished by 
pedagogical changes involving the use of ICT applications, particularly those integrated with 
WWW-based course-support systems. Efficiency and flexibility both relate to course 
effectiveness. These aspects also demonstrate an important development in pedagogy in 
higher education: the gradual convergence of instructional strategies from both traditional 
face-to-face settings and distance education. As can be seen in the literature from all countries 
except Belgium in this study, the distinction between traditional universities and universities 
organised around distance and open delivery is rapidly loosing meaningfulness. Many 
distance-teaching universities require their students to come occasionally to face-to-face 
sessions (perhaps with a local tutor or at a study centre) and are continually augmenting their 
own educational delivery to add more communication and interaction possibilities, whereas 
many traditional universities as they become more and more flexible in methods of course 
participation require little physical presence of students. The strengths of traditional distance 
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educational institutions are now being picked up by traditional universities. This is widely 
understood in Australia, where student statistics no longer include the term ‘distance 
education’, but mode of study is classified as full time and part time. Karmel, (1998) of the 
Australian Department of Employment, Education, Training and Youth Affairs in noting the 
trends in universities in Australia says that ‘The way in which a student studies [in Australia] 
will be a matter of personal preference and will not depend to any important extent on where 
the student lives, which institution the student attends or whether the student is on campus, off 
campus, full-time or part-time. Distance education is becoming an anachronism’ (p. 617).   
But given this convergence with relation to distance and other flexibility aspects, there is one 
fundamental difference between the distance-teaching universities and the traditional 
universities which is less likely to change. This is the distinction that relates to the role of the 
instructor in a course. In the traditional university, the instructor is typically the author, 
developer, manager, teacher, administrator, and evaluator of his or her courses. While this can 
and does have its weaknesses, it also has some important strengths, particularly with respect 
to the serendipitous aspects of mentoring and academische vorming. By blending the best 
aspects of familiar and new pedagogical practices, instructors can make more contact with 
their students outside of the traditional contact sessions, as well as bring new examples and 
resources into contact sessions, some of the strategies involved with academische vorming in 
higher education. 

4.3.4 Motivations related to ICT applications and effectiveness 
As will be discussed in Chapter 5 (see Section 5.2.7), the effectiveness of ICT applications in 
themselves with regard to learning impact is difficult to measure.  ICT applications only have 
meaning when combined with a pedagogic approach, and are highly influenced by  the 
persons making use of the applications. Many applications of ICT are still in the experimental 
stage, and many variables confound the learning process for instructor and student alike. 
However, if effectiveness is defined in terms of some combination of (a) efficiency gains, (b) 
flexibility increase, and (c) enrichment, in the sense of being able to do some pedagogical 
activities that would not have otherwise occurred, then the examples throughout this chapter 
show that ICT use, and in particular, WWW-based course-support use, lead to new types of 
effectiveness. That students do better on traditional measures of learning such as tests than 
students not using the ICT applications is not yet possible to claim in a general way, although 
individual examples can be found. What can be claimed is that students experience new forms 
of learning, that instructors are making new types of contacts with their students, that new 
resources and types of learning activities are occurring, and that some task-type aspects of the 
course delivery and participation experience are becoming more flexible.  

These conclusions reflect those of Alexander and McKenzie (1998) in their report of the 
results of a large-scale national study in Australia, reviewing 104 out of a total of 173 
centrally funded projects relating to ICT for teaching and learning in Australian higher 
education between 1994 and 1998. The benefits found for students were:  
� improved attitudes to learning 
� improved quality of learning (although not as measured by test scores) 
� improved productivity of learning 
� improved access to learning 
� the opportunity to interact with others internationally 
� enhanced communication between students and instructors 
� the development of information and technological literacy 

In particular, when focused directly on the impact of the ICT applications on students, 51,6% 
of the 128 instructors responding to the evaluation indicated that the major result was 
improved attitudes to learning: that students enjoyed using the ICT applications, that the ICT 
use was related to a more-positive attitude toward learning, and that a positive perception of 
the use of ICT in learning occurred. The next-highest response, given by 30,8% of the 
instructors, was improved learning outcomes. However, these were defined in a large number 
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of ways, such as ‘an improved understanding of the need for a mathematical approach’, ‘they 
are now aware of the cause of the problem that they had when talking to or listening native 
speaker conversation’, and ‘better skills in the analysis of practical problems’.  These results 
are not what the instructors predicted at the start of their ICT-application projects. At that time 
87% of the instructors expected that there would be an improved learning outcomes, and only 
16% indicated that improved student attitudes would be a result.  

Alexander and McKenzie also asked students involved in the projects to give their own 
perceptions of the use of ICT for learning. The following are the major results (p. 234): 
� Students’ perceptions of assessment is a major influence on their approach to using or 

participating in an IT project: Will they can points for it? Will it be counted in their 
grades? 

� Students’ experience of working in groups is sometimes negative 
� Students’ previous experience of teaching influences their acceptance of new learning 

designs 

In this same Australian study, the benefits for instructors were also examined. These, 
according to the opinions of the instructors, were mainly: 
� Increased job satisfaction 
� Increased understanding and skills in the use of information technologies 
� Improved understanding of student learning, student needs, and student difficulties 
� An improved understanding of their own discipline area 
� Enhanced enthusiasm for teaching (Alexander & McKenzie, 1998, p. ix) 

There is not evidence from the Australian study that new uses of ICT led to pedagogical re-
engineering, or even to pedagogical enhancement outside the persons directly involved in the 
(short-term) projects. Also interesting is that while 31,4% of the instructors believed at the 
start of their projects that the ICT use would lead to an improvement of the quality of the 
teaching and learning process, only 3,5% felt this was the case after the project was 
concluded. None of the instructors indicated at the start of the project that they expected 
negative impact/problems/difficulties; at the close of the projects 20% indicated this to be the 
case. One result stayed consistent: Only 2% of the instructors at the start of their projects 
believed that the experience would led to personal academic gain, such as academic 
recognition, promotion, or tenure; at the close of the projects 0% indicated this to be a result.  

In Finland, a comparable national study was carried out on the ‘state of the art on ICT in 
higher education’ (Sinko, 1998). Despite a high level of technology access and infrastructure, 
the most commonly used ICT applications in higher education are word processing, WWW 
browsing, e-mail and chatting, and tools for computer graphics. ‘Specific educational 
software applications have not gained much popularity. It seems that typewriters have been 
replaced by word processors, phones partly by e-mail, and study materials partly by the 
WWW. ...ICT has come into classrooms and homes, but the new learning paradigm has 
stayed in the rhetorics. The new (constructivist) concept of learning seems to serve more as an 
argument for using ICT than in the actual use’ (Sinko, 1998, p. 217). 
Thus, in summary, efficiency and flexibility increases related to ICT use, and in particular, to 
the use of WWW-based course-support systems, can be demonstrated, but the effectiveness of 
new learning paradigms making use of ICT are harder to document from practice in a 
sustainable and scalable way beyond the occasional researcher or pioneer. This is critical, in 
that students tend to value pedagogical practices that pay off in higher assessment results for 
themselves.  However, more social interaction in the course context does seem to be occurring 
because of ICT use. Other than increasing the chance to participate for persons who would 
otherwise find the timetable and attendance expectations of the university difficult to blend 
with their personal situations, there does not seem to be consistent evidence that the new uses 
of ICT have differential learning value for different categories of students (not only in the 
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target countries for this study, but generally). Also benefits for the instructor in terms of 
career incentives cannot be seen. 

4.3.5 Conclusions: Effectiveness, flexibility and efficiency 
In Section 4.3, general reasons for change in university teaching were summarised, and the 
roles of ICT applications with regard to those general reasons were briefly described. 
Efficiency increase, flexibility increase, and effectiveness increase were discussed, with the 
conclusion that efficiency and flexibility increase could be concretely demonstrated in 
relation to certain forms of ICT use, in particular appropriately designed WWW-based 
course-support systems. Effectiveness, beyond efficiency and flexibility benefits, is more 
diffuse and often is manifested in benefits that are parallel to the core learning task of a 
course, rather than show up in improved learning in itself. In addition, flexibility was shown 
as having many different aspects, beyond time and location, (such as media choice, variety of 
study resources, student choice of types of activities in which to engage, etc.),  which offer at 
least in theory the potential for better individualisation of some aspects of the learning process 
and which can be exploited in the use of WWW course-support systems. These observations 
lead to the following conclusions to the research question ‘How and in what ways do 
pedagogical practices involving ICT influence the effectiveness and efficiency of course 
delivery and participation?’: 
� Increased effectiveness can be most objectively seen in terms of increased flexibility and 

increased efficiency. Increased effectiveness in terms of sustainable and scalable learning 
gains is harder to document. 

�	 Flexibility increase relates to many more dimensions than distance alone. In particular, 
flexibility in types of student participation, types of communication and interaction, and in 
types of study materials (such as materials made by students themselves and materials 
found on the WWW) are emerging.  

�	 ICT in higher education is not so much being used to replace the primary instructional 
medium in a course (usually a combination of lectures and textbook), but to improve the 
efficiency of various aspects of course participation, to bring more resources into the 
course, and for the support of learning as an active social process (more student 
communication, interaction, collaborative and group work).  

Section 4.2 discussed the ‘what’ of  the pedagogical use of ICT applications in higher 
education, and Section 4.3 discussed the ‘why’. An equally important question is the ‘how’. 
‘How’ relates to implementation, the focus of Section 4.4. 

4.4 Implementation 

A conclusion that is common to all countries, including the target countries for this study, is 
that the implementation of ICT applications in the course delivery and course-participation 
process in higher education is a slow and difficult process (see also Section 3.2). The 
questions studied in Section 4.4 are:  
� To what extent are pedagogical practices involving ICT use implemented systematically 

throughout faculties or universities?  
� What factors influence this implementation? 

To address these questions, the three stages of self-initiated use, encouraged use, and systemic 
use of ICT applications will be introduced in Section 4.4.1. Following this, in Section 4.4.2, 
an overview of experiences in the target countries with respect to these stages will be 
discussed. Several conceptual models for factors that affect the implementation of ICT 
applications in higher education will be commented upon in Section 4.4.3, followed in 
Section 4.4.4 by an overview of strategies to increase implementation success, expressed in 
terms of several conclusions relating to implementation.   
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4.4.1 Three stages of ICT use in pedagogical activities 
An instructor can be called a pioneer if she is a self-initiator of some form of ICT use in her 
courses. Another form of pioneer is the instructor who participates in a special project of 
some sort, supported within its framework to experiment with a new form of ICT use. Such 
projects are typically outside of the on-going activities and infrastructure for pedagogic ICT 
use in the individual’s own faculty or university. When the project is over, the ICT use tends 
to stop (Alexander & McKenzie, 1998). Pedagogic practices involving ICT that are dependent 
on an individual or an short-term individual project can be described as the first stage of ICT 
use. It can be called the pioneer/project stage, where the activities are not integrated with the 
general operating procedures of the individual’s faculty or unit.  

To move to the second stage, the institution in which the instructor works must become 
involved. In the second phase of ICT use, an organisation takes some steps to stimulate a 
certain type of use with the hope that this will lead to sustainable behaviour. This stage could 
be called that of encouraged use; decisions are made at the unit level about some form of ICT 
use in instructional practice that all instructors are encouraged to try. Support is in place to 
convince and help instructors to try out the form of use. The intention is that after the tryout, 
the instructor will be convinced to go on with the use, in regular practice. The instructor is 
free to respond or not respond to the encouragement. This phase could be called the 1,000 
flowers blooming level; some persons are trying new things, and hopefully scattering their 
seeds. 

Systemic use of ICT, the third stage, occurs when a decision is made at the unit level that all 
instructors will make use of some form of ICT in their pedagogical practice in a way that 
becomes part of the operating strategy of the unit. The Macquarie University plan for phasing 
in flexible instruction (Table 4-6) is an example of these three phases. However, most 
implementation of ICT for pedagogical purposes in higher education remains at the 
pioneer/project stage, or, less frequently, at the encouraged-use stage. Few examples of 
systemic change processes can be found (besides Macquarie University, the Faculty of 
Educational Science and Technology at the University of Twente in The Netherlands with its 
C@mpus+ and TeleTOP methods is another example, Collis & De Boer, 1998, see also 
http://teletop.edte.utwente.nl). 

In the next section, these three stages will be looked at in terms of the different countries in 
this study. 

4.4.2 Experiences with the implementation of ICT use in pedagogical activities 
As soon as telematics applications move from the pioneer/project stage and the encouraged-
use stage to the systemic-use phase, a new set of critical issues arises. These issues have to do 
with convincing new cohorts of instructors that pedagogic change via the use of ICT 
applications is of advantage to them personally, and that the time and effort it will take them 
to handle the change will not be unduly large. Hammond and Karran, in the UK (1998) 
identify ‘lessons learned’ about staff engagement, and indicate that ‘the crucial ingredient is 
the participation of staff at all levels in proposed development’ (p. 232). Such full-scale 
participation is hard to secure unless staff are sufficiently stimulated, usually by the central 
administration. But top-down change is notoriously difficult to carry out in university 
contexts, so the balance between sufficient administrative stimulation and too much for 
academic acceptance is a delicate one.  Staff engagement, even when willingingly occurring, 
takes time that many faculty feel to be excessive, given their many research-related 
responsibilities (Holtham & Tiwari, 1998, UK).  Also, many academics feel strongly that the 
ways they have always taught are in fact the appropriate ways to teach their own discipline; 
change for abstract reasons such as the future of the university does not weigh heavily enough 
to convince them to teach in what they feel will be an ‘inappropriate way’ for their course and 
habits. Many different initiatives are occurring in traditional universities to deal with these 
issues involving staff engagement, most typically through centrally situated ‘teaching and 
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learning centres’.  These centres, however, generally only deal with those who volunteer for 
their services, thus missing the hard-core of resistance that is confronted when an entire 
faculty must change.  

It is also not automatically so that students welcome change relating to ICT applications. New 
pedagogic approaches emphasising more communication and interaction, as well as the 
handling of WWW sites and heavy amounts of e-mail and computer conferencing bring time 
and stress overloads to many students (Holtham & Tiwari, 1998). Many students are not 
comfortable with non-traditional settings, and with the increased need for self-responsibility 
that many ICT-augmented learning experiences emphasise. Moreland (1998) for example, at 
the University of Wolverhampton in the UK, notes that self-managed learning can be difficult 
for many students.  While some of these difficulties will fade with improved technical 
facilities and increased experience, others will remain. Some students, and some faculty, will 
not want to depart from the familiarities of traditional course participation. 

Given this summary, what are some particular implementation examples from the target 
countries? As a background to the examples which will be discussed below, descriptions of 
ICT use in the various countries have been given in chapter 3.  

The UK 
In the UK, ‘the use of IT in higher education has developed in a highly anarchic way, 
developed predominately by enthusiasts working essentially under their own steam’ 
(Lauriland, 1997, p. 8). Despite this, or building on the momentum of this, a comprehensive 
national plan for encouraged use (or at  least project-level use) of ICT for pedagogical 
purposes was begun in 1994 and recently concluded. This involved two initiatives, the TLTP 
(the Teaching and Learning Technology Programme, http://www.tltp.ac.uk/tltp/; see also 
Section 3.3), and the CTI (Computers in Teaching Initiative, http://www.cti.ac.uk/). The 
government, through the TLTP, spent £32 million with participating institutions spending at 
least as much. Despite this, a formal study by the National Committee of Inquiry into Higher 
Education (called the Dearing Report, after its chairman, 1997) concluded that ‘there is as yet 
little widespread use of computer-based learning materials’ (p. 119). This result mirrors 
Draper’s (1998) conclusion relating to the same software base. The advice from the 
evaluation of the TLTP was that ‘courseware developers should concentrate on developing 
materials and systems that can be used by large numbers of persons’ (p. 119).  
Using a different approach, one focussed on collegial professional development instead of 
software development, the CTI has given rise to a network of 24 discipline-specific centres, 
each located at a different UK university (see http://www.cti.ac.uk/ for a full list). The CTI 
centres offer a variety of services including workshops, seminars, visits and regular 
conferences. The CTI WWW site offers links to a large variety of WWW-accessible 
resources, subject-specific discussion groups, and stimulates collaborate activities. The 
Centres offer support to the self-initiators, and indirectly stimulate encouraged use in 
universities themselves.  
Despite a great deal of information sharing and activity stimulation within the CTI Centres, it 
is not clear how far the encouragement has spread to instructors not directly choosing to 
respond to CTI Centre initiatives. The conclusion of the Dearing Committee, that there is ‘yet 
little widespread use of computer-based learning materials’, was made in 1997. The case now, 
based on informal communication, is not too much different. However, several institutions are 
evolving toward the systemic-use phase; for example, the University of Strathclyde,  
(Whittington & Sclater, 1998). 

The USA 
In the United States, given the lack of a mechanism for central investigation and stimulation 
of ICT for pedagogical practice in higher education, it is more different to find summary data. 
One useful source is the Ninth Annual Campus Computing Survey, based on data from 571 
higher education institutions in the USA 
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(http://www.campuscomputing.net/summaries/1998/index.html). Although more focused on 
accessing the hardware and network connectivity in place than the pedagogical practices, 
some useful data appear. The percentage of courses making use of e-mail jumped to 44,4% in 
1998 (up from 32,8% in 1997 and 8% in 1994). One-third of all courses are utilising Internet 
resources as part of the syllabus, compared to 15,3% in 1996. And 22,5% of all courses are 
using WWW sites for class materials and resources, compared to 8,4% in 1996. However, in 
which pedagogical-practices categories (see Table 2) these uses of e-mail and the WWW fall 
is not indicated, nor is there any indication if it is pedagogical enhancement or pedagogical re-
engineering that is involved.  
A clue can come from the papers submitted to ED-MEDIA ‘99, an international conference to 
be held in June 1999 in Seattle. This conference is sponsored by the American Association for 
Computers in Education (AACE, http://www.aace.org/). Although there is a sizeable non-
USA participation, the majority of the participants are from higher education institutions in 
the USA. As part of the paper-selection process, a sample of 52 of the submitted papers was 
read and categorised. Of these, 13 could best be described as conceptual, and thus not directly 
relevant to an implementation classification. Of the remainder,  13 could be classified as 
pioneer-initiated or initiated in the context of a project; perhaps 18 could be described as 
encouraged-use situations; and only five could be described systemic-use situations. Thus 
reporting on systemic use is not much yet occurring, if it can be supposed that these 
proportions reflect practice.   
There are many research studies from the USA looking at factors that influence the 
instructor’s decision to use an ICT application for pedagogical practices. (For literature 
reviews, see Collis & Pals, 1999; and Dusick, 1998). One factor that frequently appears in 
these studies is the lack of incentives for instructors (see for example, Northrup, 1997). 
Despite the avowed importance of the educational process at universities, what is typically 
counted for career advancement is publication in a scientific (print-based) journal (Seminoff, 
& Wepner, 1997). 

Australia 
In Australia, the implementation problem is also acknowledged. Alexander and McKenzie, in 
their study of 104 ICT projects for pedagogical practices in higher education (1998), note that 
‘only a small number of the projects were reported as being used in other institutions’ (p. 
250). The results noted in Section 4.3.4 are critical here as offering insights into 
implementation: students did not value the ICT use if it did not directly relate to their assessed 
performance in the course, and instructors did not perceive any personal career-related gain 
from the ICT-use experience. These results imply a poor climate for implementation success. 
Several universities are adopting either an encouraged-use or systemic-use approach to 
improving the implementation of ICT applications in pedagogical practices. For example, at 
Central Queensland University, a framework (called the ‘7-S Framework for Organisational 
Change’, where the seven s factors are structure, systems, style, staff, skills, strategy, and 
shared values) has been adopted at the university level and is being operationalised in the 
‘Passport to Flexible Learning Project’ (Andrews, 1998). Despite the central coherency, it 
appears that his project is in the encouraged-use stage. Similarly, the Royal Melbourne 
Institute of Technology has developed a five-year plan for flexible delivery based on the ‘3
Peaks Model’ where the peaks relate to project, facilities and access (Hough, McNaught, & 
Schaik, 1998). Both the Central Queensland and RMIT implementation initiatives appear to 
be in their early stages; Deakin University in contrast has a longer experience with 
implementation attempts. As an example, the unit responsible for continuing professional 
education courses developed a network system, called Deakinet, to stimulate the use of e-mail 
and computer communications in these courses. ‘The Deakinet experience was disappointing. 
[Student participation] was abysmally low (less than 3% of student enrolments) and there was 
virtualy no discussion traffic in response to the set question topics and no discussion topics 
generated by the candidates themselves...The experience with Deakinet has led to a more 
restrained view of the potential role of CMC in continuing professional education’ (Rees, 
1998, pp. 1122-1123). 
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Belgium 
Implementation of ICT into pedagogical practice in Belgium seems largely to take place 
within the framework of projects subsidised by the Ministry of Education or the European 
Union. Based on the results of two rounds of projects (in 1997 and 1998), the Ministry has 
announced that it will shift its emphases for the projects to be awarded after 1999. The shift is 
to give priority to projects that (a) can be broadly embedded within a particular institution, 
with less stress on inter-institutional collaborations; (b) to projects that give an emphasis to 
instructor training; and (c) to projects that give an emphasis to the convergence of the benefits 
of distance education and traditional education via using the same electronic learning 
environment (ie, WWW-based course-support system) and the same courses (Leemkuil, 
1999) (see also 3.4). From these shifts in emphasis, it can be implied that implementation 
within universities did not occur as desired from the early rounds, that instructors were not 
making use of ICT-application possibilities in their pedagogical practices, and that individual 
software-development projects were not seen to be paying off.  
The third of the shifts in Belgian funding policy, toward projects that involve the convergence 
of the benefits of distance education and regular education, is also seen in  a number of other 
initiatives involving the countries in this study. Table 4-7 gives a sampling. 

Table 4-7: Distance/flexible-education situations within the traditional university 

Location and reference Type of distance/flexible-education situation 

University of Strathclyde, 
Scotland (Whittington & 
Sclater, 1998) 

An university unit is responsible for the ‘Clyde Virtual 
University’, described as a ‘testbed for exploring, 
developing, and evaluating techniques for delivering 
learning materials, supporting collaborative learning 
and carrying out assessment over the Internet’ (p. 41) 

University of Helsinki, Finland 
(http://www.helsinki.fi) 

The Vantaa Institute for Continuing Education, 
associated with the University, focuses on making 
education more efficient through the use of telematics. 

University of Lancaster, UK The ‘Knowledge Technology Unit’ focuses on ‘the use 
(http://www.lancs.ac.uk/users/kt of telematics for the exchange of professional 
ru/ktru.htm) knowledge’, for both persons working both on-campus 

and off-campus.  

The Queen’s University of These are some of the European universities that have 
Belfast, Northern Ireland now started Masters Programmes, aimed at non
(http://www.icbl.qub.ac.uk/tltsn traditional students relative to their institutions. They 
); Henley Management College, involve a mix of face-to-face and distance 
UK (Smith & Birchall, 1998) participation, supported by WWW environments or 

computer conferencing.  
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Oxford University, UK; Royal 
Melbourne Institute of 
Technology, Australia 
(htt://www.grenweb.com.au/rmi 
t) 

Oxford has begun in January 1999 to offer two courses 
via the Internet, not as part of its degree programme 
but within its ‘lifelong learning programme’; RMIT 
has graduated its first ‘Web-only students’ (15-12-98) 

University of Plymouth, UK 
(Rodd & Coombs, 1998) 

A module involving the use of the WWW and Internet 
is being tried out for students at a distance from the 
university. 

Katholieke Universiteit Leuven, 
Belgium 
(http://www.linov.kuleuven.ac.be/) 

The Audio-Visual Centre has developed into an 
expertise centre for the use of videoconferencing for 
teaching purposes, not only for its university but also 
in participation in a number of European collaborative 
projects. 

Finland 
In Finland, a national study on the use of ICT applications in higher education has recently 
been completed. Kauppi and Vainio (1998), reporting on this study, indicated that instructors 
in higher education have excellent access to ICT tools and network systems, but despite this, 
have difficulty finding ways or time to use these tools and systems in their pedagogical 
practices. Sinko, the chair of the overall study, notes the implementation problem when he 
concludes that: ‘One important issue is the problem of disseminating good practices to larger 
teacher groups beyond the select, well-supported, enthusiastic avant-garde teachers, those 
who experiment with the new technologies and achieve remarkable results. Quite regularly, 
the positive results deteriorate dramatically when applied on a large scale. Indeed, the 
Achilles’ heel of national educational ICT strategies is just this problem: not only how to 
disseminate the results of successful small-scale experiments effectively, but how to replicate 
them on a large scale.’ (Sinko, 1998, p. 218) (see also 3.2). Thus implementation beyond the 
pioneer or self-initiated stage is a common problem. How can it be better understood?  

4.4.3 Conceptual models for the implementation of ICT use in pedagogical activities 
There are a number of studies, primarily from the USA, that explore the factors that influence 
an instructor’s decision to make use of an ICT application in his or her pedagogical practice. 
Dusick and Yildrim (1998, USA) for example, found support for a conceptual model that 
shows an instructor’s level of computer competency and prior training to have the major 
impact on her decision to use computer technology in pedagogical practice, although personal 
attitudes have a significant indirect effect. Dusick (1998) further argues that personal factors 
of attitude and anxiety, self-efficacy, willingness to make a time commitment and take 
personal risk, and perceived relevance also play important roles. In The Netherlands, research 
has been carried out since 1991 on a model to predict an individual’s likelihood of use of a 
telematics application in his or her educational practice. Based on the idea of the ‘3-Gs’, 
gewin, gemak, and genot, (terms first used by Kappetijn, 1989) as factors affecting the uptake 
decision, Collis and De Vries (1991), and later Collis, Veen, and De Vries (1994), Collis and 
Pals (1999), and Collis, Peters, and Pals (1999a,b), have refined the model in a number of 
studies. The model is now called the 4-E Model (http://projects.edte.utwente.nl/4emodel/). 

The 4-E Model hypothesises that an individual’s likelihood of using a network-related 
application in his or her teaching or learning (assuming a voluntary choice is involved) can be 
expressed in terms of four main features: (perceived) Educational effectiveness, Ease of use, 
(personal) Engagement, and (organisational) Environment factors. According to the model, 
Educational Effectiveness, Ease-of-Use, and Engagement are expressed as vectors, and their 
vector sum (called the 4-E vector) can be interpreted as the likelihood-of-use vector. When a 
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positive 4-E vector gets large enough so that the vector approaches a likelihood of use 
threshold, then we say that the individual is likely to make use of the network application in 
his or her own situation. Figure 4-1 shows a situation where use is not likely to occur. 

Figure 4-1: The 4-E Model (Collis, Peters, & Pals, 1999): Likelihood of use expressed in 
terms of the vector sum of Educational Effectiveness, Ease of Use, (Personal) Engagement, 
and Environment 

 Likelihood-of-Use Threshold 

Effectiveness  Ease of Use  Environment   Engagement       4-E Vector Sum 

The 4-E Model has recently been validated with a sample of 575 respondents, all educational 
professionals or students, from 40 countries but with the USA, Netherlands, and the UK being 
predominant (Collis, Peters, & Pals, 1999a,b). In this validation, using different subsamples of 
these respondents, the factor relating to personal engagement (attitudes, self-confidence, 
personal prior experiences, personal sense of competency with technology, and personal 
interest in technology) and the factor relating to effect of the organisation have the most 
consistent influence over different subsets of the overall sample.  Also, a number of specific 
insights relating to implementation and pedagogical practice have come out of the validation 
study. For example, in relation to a cluster of ten items relating to potential payoff to one’s 
self and to one’s institution, the respondents did not see much potential financial benefits 
actually coming to educational organisations or to themselves individually because of the 
increasing use of network technologies but they generally agree that benefits associated with 
the learning experience itself will appear, for example, in the sense of creating new learning 
experiences. However, while the respondents were generally positive (all means between 
‘Generally Agree’ and ‘Definitely Agree’) about their expectations of the added value that 
network-resource use can bring to the learning experience, they were significantly less 
convinced that these benefits will show up in the normal measurement indicators of their 
educational organisations. In other words, good things will happen, but they do not show up 
on test scores. 

The result that respondents did not particularly expect financial payoff to come to themselves 
as a result of extra effort put into using ICT applications for pedagogical reasons is 
complementary with the results found in a number of other studies: that university instructors 
are not rewarded for the effort and time that they must spend if they decide to integrate ICT 
applications into their pedagogical practices. This corresponds to the implementation-factor 
research noted earlier (Section 4.3.4), concerning the lack of concrete incentives for instructor 
uptake of ICT applications for pedagogical practice. It, as well as the results of the 4-E Model 
validation more generally, and the results from the various implementation studies in the 
USA, Australia, Finland, the UK, and Belgium examined for this chapter, suggest ways to 
proceed to improve implementation success. Some of these ways will be presented as 
suggestions in Chapter 6. 
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4.4.4 Conclusions: Implementation support and stimulation 
Using the 4-E Model as a frame of reference, implementation success could be improved by 
increasing the height of the vector representing perceived educational effectiveness, ease of 
use, and personal engagement; increasing the strength of the vector relating to social 
influences, technology push, and organisational factors; or both. There is little from a policy 
perspective that can be done about social influences and technology push, so it is the other 
vectors that bear examination. The following five conclusions relating to implementation 
strategy have emerged from the research. 

Implementation: An internal challenge 
Implementation throughout a department, faculty or university of a particular type of ICT 
application beyond standard word processing, e-mail and individual WWW use is difficult to 
accomplish. Most ICT projects are highly dependent on a person or project and not 
sustainable and scalable.  
An observation related to this can be based particularly on the UK and Australian 
experiences. In order to stimulate implementation (sustainability and scalability) within an 
institution, an integrated local effort must occur, involving administrators, all instructors, and 
local support persons. The more that this is a focus, however, the less useful are multi-
institution projects. ICT initiatives must be sustainable over time and within the ordinary 
procedures of the institution. 

The results from the Australian study of 104 centrally funded ICT-application projects, the 
results from the UK experience with the TLTP projects, and the results with the Belgian 
experience with their first-and second-round projects all suggest that the results of the project 
approach are difficult to integrate into mainstream institutional practice. (A similar outcome 
can be suggested for the results of projects supported by the European Union, although no 
specific data can be found to support or deny this suggestion). The results from the EU 
projects that are indicated as making important contributions to future commonplace 
pedagogical practices are all results that are also occurring from many other settings, such as 
the use by regular universities of the WWW or the use of videoconferencing).  Special 
projects typically are organised by parties outside of the institution, and are unlikely to have 
much attention from the department head or faculty head. Alexander and McKenzie note in 
their summary of Australian ICT projects, that ‘in a surprisingly high number of cases’ the 
issues that motivated the individual instructor to become involved in the ICT project were 
‘not always shared by their department or faculty. Very few projects were linked to 
departmental or faculty strategic plans, and this, in many cases, appears to account for their 
lack of mainstream implementation’ (1998, p. 250).  

A focus on mainstream implementation also means that inter-institutional collaboration is not 
so much desirable in terms of the planning and implementation strategies and activities 
themselves.  A key step in institutional implementation is faculty and dean and department 
head involvement, and close fit to the culture, courses, and infrastructure of the faculty. These 
are not things that can be shared among other institutions. However, there are levels of inter
institutional collaboration that are valuable (see Section 3.3) and some inter-institutional 
collaborations work and persist over time. In Belgium, for example, four multi-university 
collaborations have been successful in obtaining Ministry support in three consecutive 
funding rounds. Two of the projects seem to be aimed at tools of general interest (such as an 
electronic logbook for students). Two others are discipline- or situation specific (modules for 
modern physics, httl:ovpserv1.rug.ac.be/HedendaagseFysica/, and a virtual science museum 
with a focus on students studying acoustics, http://educinno.rug.ac.be/onderwijsinnov/). One 
level of potentially successful collaborative projects is that of information sharing, 
particularly between persons with similar roles in the different institutions (see Section 3.3). 
Instructors in the same subject area are particularly good candidates for the sharing of 
experiences, in that they can focus on issues in teaching of their common content. This has 
proved to be successful in the CTI Centres in the UK. Other examples of collaboration based 
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on a common discipline include the association between the University College London and 
several teaching hospitals (http://av.avc.ucl.ac.uk/livenet/) and the collaboration among 
several Belgium universities for the joint delivery of advanced telematics courses to engineers 
and technology professionals (Telematics on Demand, the University of Gent, the 
Erasmushogeschool, the Hogeschool Gent, and the Open University of The Netherlands).  
In terms of the 4-E Model, this first conclusion relates to the Organisational vector, the vector 
relating to personal engagement (in terms of fitting with the culture of the organisation and 
subject-area), and less directly, to the vector relating to educational effectiveness. 

Instructor incentives 
It is clear from the research that incentives for instructor use of ICT applications are most 
typically intangible. For ICT-related pedagogy to spread beyond the pioneer/project stage, 
some form of institutional recognition and reward needs to evolve. The literature supports the 
conclusion that there are few incentives for instructor use of ICT, incentives that pay off in 
concrete form and that compensate for the extra time it takes to get started with the use of ICT 
in pedagogical practice. 

It is clear that the current academic reward system in higher education does not recognise 
innovation in teaching, unless the innovation is written about, and published in a scientific 
journal. This lack of incentive can be changed; internal reward structures are (wo)man-made, 
and thus can be adapted. But the will to do so is needed, because as the National Committee 
of Inquiry into Higher Education found in the UK, there is a deeply entrenched feeling that 
research and teaching are different parts of the academic’s life, and that research criteria 
cannot be tampered with, without an unacceptable decrease in an institution’s external 
research reputation. The response in the UK is to propose a national Institute of Learning and 
Teaching in Higher Education, ‘designed to put excellence in teaching on a par with 
excellence in research’ (Laurillard, 1997, p. 9). However, how this stimulates individual 
institutions to change the formulas on which they count points for academic productivity 
remains to be seen. In any case, the investigation of how the instructor’s investment of time 
and effort into the use of ICT applications in her pedagogical practice can be rewarded 
requires serious attention, and suggestions for strategies.  

Student incentives 
Just as instructors need incentives, so do students. While students may be initially motivated 
by the use of ICT, they become more practical once familiar with the use. Students need to 
see how ICT use relates to the assessment procedures of the course. 
The experiences from the Australian study relating to the need to make the use of ICT 
applications non-voluntary but rather part of the assessment process for a course require 
serious attention. (These results have also been replicated at the University of Twente in a 
number of internal studies). If students do not receive credit for activities that they do with 
ICT applications, they will not be likely to do them. Students are pragmatic, and busy. They 
do what they must to meet the requirements of a course. And the requirements of a course are 
the aspects of a course that are measured and on which points are given. If students do not see 
the payoff for the use of technology, they, like the instructors, will not use it, or will limit 
their use to what are now baseline activities, word processing, WWW browsing, e-mail, and 
the use of graphics packages for activities such as presentation support (Sinko, 1998, 
Australia). These can now be called self-initiated activities for students and instructors alike. 
For either group to respond to encouraged use, a concrete motivation or requirement needs to 
be in place for the majority of busy people.  

There are many techniques by which students’ use of ICT can be made an assessed part of a 
course. As one example, students in a course in which groups work on the design of a 
complex plan can benefit from receiving carefully thought-through formative evaluation from 
the students in other groups in the course. And the experience of critiquing another group’s 
work in a systematic and professional way is a valuable learning experience as well. An 
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instructor can make this process efficient for the students to carry out by setting up a template 
on the course’s WWW site in which a structure for the evaluation comments can be given, 
and which can be filled in via the WWW site and made immediately available to the other 
group and the instructor. But in order for students to feel comfortable in doing this peer 
evaluation, all must participate, not just the volunteers. Thus the instructor should count the 
activity as an assignment, worth some number of points in the course assessment. Even five 
points is enough to motivate students to participate (Collis, 1998a). 
Thus, attention must be given to models for revising assessment strategies for students so that 
the assessment better reflects the expected results of the new forms of learning experiences 
now possible with the creative pedagogical use of ICT and in particular the WWW.  

4.5 Conclusions 

The research reported in this chapter has led to the following responses to each of the research 
questions related to ICT and pedagogy. The questions for this chapter were: 
� In what ways is ICT being used for course support in higher education and how does the 

ICT use relate to the pedagogical practices used in the course? 
� How and in what ways do pedagogical practices involving ICT influence the 

effectiveness, efficiency and flexibility of course delivery and participation? Can 
particular target groups be identified that particularly benefit from more-flexible course 
delivery and participation? 

� To what extent are pedagogical practices involving ICT use implemented systematically 
throughout faculties or universities? What factors influence this implementation?  

ICT use 
Section 4.2 supports the general conclusion, from the articles and reports and interviews 
collected for this chapter and more generally, that the most rapidly growing application of 
ICT in higher education is WWW-based course-support sites or systems. Conversely, stand
alone educational software is becoming less and less synonymous with computer-assisted 
learning. WWW-based course-support environments offer the instructor the potential of 
combining and integrating support for all six of the pedagogical categories in Table 4-2, or 
any combination of the categories, and in a way that can be either for pedagogical 
enhancement or pedagogical re-engineering. WWW-based course-support sites, generated via 
an underlying database system, because of this pedagogical flexibility, are in rapid growth in 
all the countries in this study. The tools to be used within such WWW-based course-support 
systems can be obtained from the constantly growing variety of WWW-based tools becoming 
available on the open market and do not need special investments in the educational sector.  
The content within the databases of such course-support systems is a mixture of instructor-
produced, student-produced, resources from educationally relevant databases, and links to 
external resources available via the WWW.  WWW-based systems cannot be sustainable if 
only based on the interests of pioneer instructors. The institution must itself make a 
commitment to the sustainability and scalability of such a system, as well as to support, both 
educationally and technically, of its users.  

While WWW-based systems and the tools and resources that can be accessed via WWW 
browsers are the major focus on new developments in the countries in this study, there is little 
apparent interest in developing standalone, traditional educational software. From experiences 
in both the UK and Australia with large-scale projects to stimulate teams of instructors from 
collaborating institutions to work together on educational-software design and production, it 
was shown that very few of the particular software packages produced were subsequently 
used in practice after the special projects were over. The recommendation from Draper (1998) 
that new initiatives for educational software should limit themselves to niche products with a 
definite local use is a relevant lesson.  

79 




Effectiveness, efficiency, and flexibility 
In Section 4.3, efficiency increase, flexibility increase, and effectiveness increase related to 
pedagogical practices involving ICT applications were discussed, with the conclusion that 
efficiency and flexibility increase could be concretely demonstrated in relation to certain 
forms of ICT use, in particular appropriately designed WWW-based course-support systems. 
Effectiveness, beyond efficiency and flexibility benefits, is more diffuse and often is 
manifested in benefits that parallel to the core learning task of a course, rather than show up in 
improved learning in itself. In addition, flexibility was shown as having many different 
aspects, beyond time and location, which can be exploited in the use of WWW course-support 
systems. For flexibility to develop in a course, new blends of pedagogical methods need to 
occur. Many of the new methods being reported in the literature of the target countries can be 
described as a blend of good practice from traditional teaching combined with good practice 
from distance education settings such as the use of computer communication to stimulate 
reflective discussions among students, but at a time and place convenient to each individual. 
Because of the complex interplay of pedagogic approaches, contextual variables, and 
characteristics of ICT applications, there are not direct conclusions about particular groups of 
students who benefit more than others from the use of ICT in higher education. For 
instructors, improved efficiency of certain aspects of course management can be a valuable 
benefit of ICT use in higher education. However, instructors need to first go through a 
learning curve of experience before such efficiency (as well as effectiveness) benefits can 
occur. 

Implementation 
Implementation of ICT use for pedagogic practice is difficult to achieve, beyond the pioneer 
or special-project level, and difficult to sustain based on pioneer and special-project 
initiatives. The latter is particularly so in multi-institutional projects. The results from the 
Australian study of 104 centrally funded ICT-application projects, the results from the UK 
experience with the TLTP projects, and the results of the Belgian experience with their first-
and second-round projects all suggest that the results of the project approach are difficult to 
integrate into mainstream institutional practice. A focus on mainstream implementation also 
means that inter-institutional collaboration is not so much desirable in terms of the planning 
and implementation strategies and activities themselves. However, there are levels of inter
institutional collaboration that are valuable. One level is that of information sharing, 
particularly between persons with similar roles in the different institutions. Instructors in the 
same subject area are particularly good candidates for the sharing of experiences, in that they 
can focus on issues in teaching of their common content.  

The latter point also relates to the amount of time that the instructor is willing to give to such 
sharing, which in turn is related to incentives for instructor engagement with ICT in his or her 
institution. It is clear that the current academic reward system in higher education does not 
recognise innovation in teaching, unless the innovation is written about, and published in a 
scientific journal. This lack of incentive can be changed; reward structures can be adapted. 
But the will to do so is needed. 

And just as instructors need incentives, so do students.  The experiences from the Australian 
study relating to the need to make the use of ICT applications non-voluntary but rather part of 
the assessment process for a course demand serious attention. If students do not receive credit 
for activities that they do with ICT applications, they will not be likely to make use of them. 
Students are pragmatic, and busy. They do what they must to meet the requirements of a 
course. Attention must be given to models for revising assessment strategies for students so 
that the assessment better reflects the expected results of the new forms of learning 
experiences now possible with the creative pedagogical use of ICT and in particular the 
WWW. 
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New assessment strategies are not the only sort of pedagogic practices that need modelling. It 
has been noted that the distinction between traditional universities and universities organised 
around distance and open delivery is rapidly loosing meaningfulness.  The best pedagogic 
practices from both face-to-face and time- and place-independent contact can now be mixed 
and tailored to the needs of the students. This is perhaps the major new development in the 
science of teaching. But such new practices need examples and models and dissemination 
before implementation can occur.  

References 

Alexander, S., & McKenzie, J. (1998). An evaluation of information technology projects for 

university learning. Canberra, Australia: Committee for University Teaching and Staff 

Development.
 

Anderson, T. (1997). Integrating lectures and electronic course materials. Innovations in 

Education and Training International, 34(1), 24-31. 


Andrews, T. (1998). Mainstreaming innovation: A model for successful implementation. In T. 

Ottmann & I. Tomak (Eds.), Proceedings of ED-MEDIA ‘98 (pp. 59-64). Charlottesville, VA:
 
AACE. 

Bell, M., & Lefoe, G. (1998). Curriculum design for flexible delivery: Massaging the model. 

In R. 


Corderoy (Ed.), Proceedings of ASCILITE ‘98 (pp. 65-73). Wollongong, Australia: University 

of Wollongong.  


Bigelow, J. D. (1997). Developing a World Wide Web section of a management course: 

Transporting learning premises across media. International Journal of Educational 

Telecommunications, 3 (2/3), 131-148. 


Bonk, C. J. (1998). Pedagogical activities on the ‘Smartweb’: Electronically mentoring 
undergraduate educational psychology students. [WWW document] URL 
http://php.indiana.edu/~cjbonk/smart_paper.html (date accessed 31/1/99) 

Brown, C. (1998). Generic class management strategies for an education lecturer in 

information technology. In R. Corderoy (Ed.), Proceedings of ASCILITE ‘98 (pp. 107-120). 

Wollongong, Australia: 

University of Wollongong.  


Cardinaels, K., Hendrikx, K., Vervaet, E., Duval, E., Olivie, H., Warkentyne, K., Wentland-

Forte, M., & Forte, E. (1998). A knowledge pool system of reusable pedagogical elements. In 

C. Alvegard (Ed.), Computer aid learning and instruction in science and engineering: 
Proceedings of the Fourth International Conference CALISCE’ 98 (pp. 54-62). Goteborg, 
Sweden: Chalmers University of Technology. 

Chinowsky, P. S., & Goodman, R. E. (1997). The World Wide Web in engineering team 
projects. International Journal of Educational Telecommunications, 3 (2/3), 149-162. 
Collis, B. (1999). Telematics-supported education for traditional universities in Europe. 
Performance Improvement Quarterly, in press. 

Collis, B. (1998a). Building evaluation of collaborative learning into a WWW-based course: 
Pedagogical and technical experiences. Indian Journal of Open Learning, 7(1), 69-80. 

81 




Collis, B. (1998b). New didactics for university education: Why and how? Computers & 
Education, 31(4), 373-395. 

Collis, B. (1997). Pedagogical reengineering: A pedagogical approach to course enrichment 
and redesign with the WWW. Educational Technology Review, 8(3), 11-15. 

Collis, B., Andernach, T., & Van Diepen, N. (1997). Web environments for group-based 
project work in higher education. International Journal of Educational Telecommunications, 
3 (2/3), 109-130. 

Collis, B., & DeBoer, (1998). Rapid prototyping as a faculty-wide activity: An innovative 
approach to the redesign of courses and instructional methods at the University of Twente. 
Educational Media International, 35(2), 117-121. 

Collis, B., & Pals, N. (1999). A model for predicting an individual’s use of a telematics 
application for a learning-related purpose. International Journal of Educational 
Telecommunications, (in press).  

Collis, B., Peters, O., & Pals, N. (1999a). Validation of the 4-E Model for predicting an 
individual’s use of a telematics resource for a learning-related purpose. Manuscript under 
preparation, March 1999.  

Collis, B., Peters, O., & Pals, N. (1999b). What influences the educational use of the WWW, e-
mail, and videoconferencing? Manuscript submitted for publication consideration, February 
1999. 

Collis, B., Veen, W., & De Vries, P. (1994). Final report of the CISO Project: 
Recommendations for an online service for Dutch education. The Hague: PTT Telecom. 

Collis, B., Vingerhoets, J., & Moonen, J. (1997).  Flexibility as a key construct in European 
training: Experiences from the TeleScopia Project. British Journal of Educational 
Technology, 28(3), 199-218. 

Collis, B., & Vries, P. de. (1991). Vooronderzoek telematica in het voortgezet onderwijs 
[Preliminary research: Telematics in secondary education]. Hoevelaken: PRINT-VO. 

Draper, S. W. (1998). Niche-based success in CAL. Computers & Education, 30 (1/2), 5-8.  

Dusick, D. M., (1998). What social cognitive factors influence faculty members’ use of 
computers for teaching? A literature review. Journal of Research on Computing in Education, 
31(2), 123-137. 

Duscik, D. M., & Yildirim, I. S. (1998). Faculty computer use and training needs: Identifying 
distinct needs for differing populations of community college faculty. Manuscript submitted 
for publication.  

Franklin, S., & Peat, M. (1998). Online learning: The first-year biology way. In R. Corderoy 
(Ed.), Proceedings of ASCILITE ‘98 (pp. 241-249). Wollongong, Australia: University of 
Wollongong.  

Gazzard, S., & Dalziel, J. R. (1998). Comdesign principles for ‘next wave’ educational tools: 
The development of the WebMCQ assessment system. In R. Corderoy (Ed.), Proceedings of 
ASCILITE ‘98 (pp. 289-296). Wollongong, Australia: University of Wollongong. 

82 




Gosper, M. V., & Rich, D. C. (1998). Introducing flexibility into educational programs: The 
Macquarie University experience. In T. Ottmann & I. Tomak (Eds.), Proceedings ED-MEDIA 
‘98 (pp. 413-418). Charlottesville, VA: AACE. 

Hammond, R., & Karran, T. (1998). Implementing a computer mediated learning 
environment: People, problems and practicalities. In A. Szucs & A. Wagner (Eds.), 
Universities in a digital age: Transformation, innovation, and tradition (pp. 230-234). 
Budapest: European Distance Education Network. 

Hazari, S.(1998). Evaluation and selection of Web course management tools. [WWW 
documents] URL http://sunil.umd.edu/documents/webtools/coursetools.htm (date accessed, 
12-11-98) 

Hietala, P. (1998). Procedural facilitation in Web discussions.  In G. Davies (ed.), Tele
teaching ‘98: Distance learning, training and education Part I, (pp. 445-454). Vienna: 
Austrian Computer Society. 

Henderson L. (1996). Instructional design of interactive multimedia: A cultural critique. 
Education Technology Research & Development 44 (4), 85-104. 

Hiltz, S. R. (1998). Collaborative learning in asynchronous learning networks: Building 
learning communities.  In Proceedings of Webnet ‘98 (CD-ROM). Charlottesville, VA: 
AACE. 

Holtham, C., & Tiwari, A. (1998). Physical universities can apply virtual technologies: The 
use of networked technologies to support collaborative learning. In S. Banks, C. Graebner, & 
D.McConnell (Eds.), Networked lifelong learning (pp. 2.26-2.32). Sheffield, UK: The 
University of Sheffield Centre for the Study of Networked Learning. 

Hough, G., McNaught, C., & Schaik, L. van (1998). Developing a faculty plan for flexible 
delivery for the next five years - and how to get there. In R. Corderoy (Ed.), Proceedings of 
ASCILITE ‘98 (pp. 339-346). Wollongong, Australia: University of Wollongong. 

Ji, G., Ip, A., Canale, R., & Fritze, P. (1998). Keep the Web server COOL: A proposal for 
server-side object development for online courses. In R. Corderoy (Ed.), Proceedings of 
ASCILITE ‘98 (pp. 357-366). Wollongong, Australia: University of Wollongong. 

Kappetijn, F. K. (1989). Diensten: Recente ontwikkelingen. In H. Bouwman & N. Jonkowski 
(Eds.), Interactieve media op komst [Upcoming developments in interactive media] (pp. 116
124). Amsterdam: Cramwinkel.  

Karmel, T. (1998). Distance education and flexible delivery in the Australian higher 
education context: Is distance education becoming an anachronism? In A. Szucs & A. 
Wagner, (Eds.), Universities in a digital age: Transformation, innovation, and tradition (pp. 
614-617). Budapest: European Distance Education Network. 

Kauppi, A., & Vainio, L. (1998, 23 September). The state of the art of learning technology in 
universities and polytechnics: Findings of the assessment project of the Finnish National 
Fund for Research & Development (SITRA). Paper presented at the conference Networks of 
Skills & Competencies, Joensuu, Finland.  

Krempl, S. (1997).  The virtual university: Education in the cross light between economy, 
politics, and society. In  J. Hlavicka and K. Kveton (Eds.), Proceedings of Rufis ‘97: Role of 
the university in the future information society (pp. 99-102). Prague: UNESCO International 
Centre for Scientific Computing. 

83 




Langlois, C. (1997) Information technologies and university teaching, learning and research.  
In J. Hlavicka and K. Kveton (Eds.), Proceedings of Rufis ‘97: Role of the university in the 
future information society (pp. 183-187). Prague: UNESCO International Centre for Scientific 
Computing. 

Laurillard, D. (1997, 31 July). Recommendations of the National Committee of Inquiry into 
Higher Education. Presentation at the Colloquium, IT & Dearing: The implications for higher 
education, London.  

Laurillard, D. (1993).  Rethinking university teaching: A framework for the effective use of 
educational technology. London: Routledge. 

Leemkuil, H. (1999). Stand van zaken ICT HO in Belgie. [State of affairs with respect to ICT 
use in higher education in Belgium]. Internal report, Faculty of Educational Science and 
Technology, University of Twente, Enschede, NL. 

Lockyer, L., Patterson, J., & Harper, B. (1998). Delivering health education via the Web: 
Design and formative evaluation of a discourse-based learning environment. In R. Corderoy 
(Ed.), Proceedings of ASCILITE ‘98 (pp. 465-475). Wollongong, Australia: University of 
Wollongong.  

Maly, K., Overstreet, C. M., Gonzalez, A., Denbar, M., Cutaran, R., & Karunaratne, N. 
Learning paradigms and Web technologies for interactive remote instruction. In G. Davies 
(ed.), Tele-teaching ‘98: Distance learning, training and education Part II, (pp. 685-694). 
Vienna: Austrian Computer Society. 

Meisalo, V., Sutinen, E., Tarhio, J., & Terasvirta, T. (1998). Combining algorithmic and 
creative problem solving on the Web. In G. Davies (ed.), Tele-teaching ‘98: Distance 
learning, training and education Part II, (pp. 715-724). Vienna: Austrian Computer Society. 

Merlic, C. A., & Walker, M. J. (1997). Virtual office hours: Facilitating faculty-student 
communication. International Journal of Educational Telecommunications, 3 (2/3), 261-278. 

Moreland, N. (1998). The measurement and implications of ICT capability of students upon 
entry to one university. In A. Szucs & A. Wagner (Eds.), Universities in a digital age: 
Transformation, innovation, and tradition (pp. 589-591). Budapest: European Distance 
Education Network. 

National Committee of Inquiry into Higher Education (1997). Higher education in the 
learning society. Norwich, UK : HMSO. 

Northrup, P. T. (1997). Faculty perceptions of distance education: Factors influencing 
utilization. International Journal of Educational Telecommunications, 3(4), 323-358. 

Oliver, R., Omari, A., & Herrington, J. (1998). Developing converged learning environments 
for on and off-campus students using the WWW. In R. Corderoy (Ed.), Proceedings of 
ASCILITE ‘98 (pp. 529-538). Wollongong, Australia: University of Wollongong. 

Oliver, W. C., & Nelson, T. (1997). Un meurtre à Cinet: A Wweb and email whodunit to 
develop writing competence in intermediate language classes. International Journal of 
Educational Telecommunications, 3 (2/3), 205-218. 

84 




Perre, G. van der (1998, 3 December). Levenslang leren aan de virtuele universiteit(en) van 
Leuven, Vlaanderen en Europa? Presentation to the Ministry of Education, Culture, and 
Science, The Hague, NL. 

Rada, R. (1998). Efficiency and effectiveness in computer-supported peer-peer learning. 
Computers & Education, 30 (3/4), 137-146. 

Ratcliff, M., & Davies, T. P. (1998). Supporting distance education. In A. Szucs & A. Wagner 
(Eds.), Universities in a digital age: Transformation, innovation, and tradition (pp. 433-438). 
Budapest: European Distance Education Network. 

Rees, K. (1998). Computer-mediated communications in continuing professional education: A 
guarded appraisal. In T. Ottmann & I. Tomak (Eds.), Proceedings of ED-MEDIA ‘98 (pp. 
1121-1126). Charlottesville, VA: AACE. 

Reeves, T. C., & Dehoney, J. (1998). Cognitive and social functions of course Web sites. In 
Proceedings of Webnet ‘98 (CD-ROM). Charlottesville, VA: AACE. 

Ribbons, R. M., & Hornblower, B. F. P. (1998). Virtual collaboration : Using email to provide 
flexible learning and support environments. In R. Corderoy (Ed.), Proceedings of ASCILITE 
‘98 (pp. 593-601). Wollongong, Australia: University of Wollongong.  

Robertson, J. E., & Solomon, C. (1997). Frames-based, image-oriented instruction. 
International Journal of Educational Telecommunications, 3 (2/3), 237-260. 

Rodd, J., & Coombs, S. (1998). Distance learning with a difference: Using the Internet to 
deliver higher education. In T. Ottmann & I. Tomak, (Eds.), Proceedings of ED-MEDIA/Ed-
Telecom ‘98,, Vol. 2, (pp. 1169-1174). Charlottesville, VA: AACE. 

Sawers, J., & Alexander, S. (1998). A centralised approach to the adoption of a university-
wide Web-based learning tool. In R. Corderoy (Ed.), Proceedings of ASCILITE ‘98 (pp. 609
615). Wollongong, Australia: University of Wollongong.  

Seminoff, N. E., & Wepner, S. B. (1997). What should we know about technology-based 
projects for tenure and promotion? Journal of Research on Computing in Education, 30(1), 
67-82. 

Sinko, M. (1998). Education for the information society: The state of the art. Lifelong 
Learning in Europe, 4, 215-219. 

Smith, M., & Birchall, D. (1998). From delivery to development: Moving distance education 
from content dissemination to personal development through the use of groupware. In A. 
Szucs & A. 

Wagner (Eds.), Proceedings of EDEN ‘98 (pp. 363-367). Bologna, Italy: EDEN. 
Somekh, B., & Davies, N. (1991). Towards a pedagogy for information technology. 
Curriculum Journal, 2(2), 153-170. 

Toynton, R. (1998). The interactive website as a medium for teaching and learning: A case 
study in presenting introductory science. In S. Banks, C. Graebner, & D.McConnell (Eds.), 
Networked lifelong learning (pp. 1.33-1.41). Sheffield, UK: The University of Sheffield 
Centre for the Study of Networked Learning. 

Whittington, D. (1998, 25 November). Web-based assessment. Presentation at the conference 
‘The Web for Teaching and Learning’, organised jointly by CTI Computing and the Learning 

85 




Development Group of the conference of Professors and Heads of Computing (CPHC-LDG), 
Keele University, UK. [WWW document] URL 
http://www.cs.strath.ac.uk/~dave/cticomputing/ 

Whittington, C. D., & Sclater, N. (1998). Building and testing a virtual university. Computers 
& Education, 30 (1/2), 41-47. 

Yetton, P. (1997). Managing the introduction of technology in the delivery and administration 
of higher education. Department of Employment, Education, Training and Youth Affairs, 
Australia. [WWW document} URL http:// 
www.deetya.gov.au/highered/operations/eip9703/front.htm  (date accessed, 4-1-99) 

86 




Chapter 5: Costs and effectiveness of ICT in higher education  

J. Moonen16 

Translation, H.Leemkuil17 

5.1 Introduction 

Media and ICT have been used in higher education for a long time. Simple instructional use is 
reflected in video and data-based projects in university classrooms. Individual instructional 
use is reflected through video-based lectures and computer-based learning (CBL) material. In 
the 1960s and 1970s computer-based learning materials were presented through terminals 
connected to a mainframe computer in the university computing centre. Later, personal 
computers in computer rooms connected through local area networks took over. Many CBL 
packages were produced, as well as authoring languages and systems to support the 
production. In the 1990s the Internet created a new wave of possibilities to support the 
instructional-learning process: electronic communications between students and instructors 
and between students became very popular, as well as the use of the Internet, and in particular 
the WWW, as an almost-infinitely large database.  

Although these approaches are popular, in particular by the so-called ICT pioneers (see 
Section 4.4.1), a great number of relevant questions have arisen related to a strategic rather 
than pedagogical use of ICT. Some of these are questions being addressed by this study: 
� On the basis of what strategic analyses and considerations are technologies being chosen 

and what are the arguments for such decisions? 
� What are the costs, how can they be calculated and what are cost-related issues? 
� What should be emphasised, from a cost-effectiveness perspective? 

All of these are very relevant questions. They relate to the costs and the effectiveness of using 
ICT in higher education. Do we have relevant answers to these questions? In this chapter the 
issues around costs and effectiveness will be discussed based on evidence found in the 
literature. Section 5.2 addresses these questions under the general heading of costs and 
effectiveness of ICT in higher education. the particular focus is at the institutional level. 
Section 5.3 concludes with reflections and conclusions.   

5.2 Costs and effectiveness of ICT in higher education 

In the report (Veen & Van Geloven, 1999) for the related study (see Chapter 1) about ICT in 
Higher Education in the Netherlands the basic concepts of costs, effectiveness and efficiency, 
the first two of which are the central topics in this chapter, are described and analysed. From 
that analysis it was concluded that there are serious differences of interpretation in the 
literature about the meaning of terms costs, effectiveness, and efficiency (Section 4.3.2. gives 
one approach). Because of these problems it is difficult to generalise the results which are 
available. A first step towards generalisation is to describe and understand the precise details 
of the circumstances in which the results have been presented. Furthermore, a research 
framework has to be established, incorporating the most important variables in that context, in 
order to work towards a comprehensive overview of results, eventually resulting in 

16  Prof.dr. J. C. M. M. Moonen, Faculty of Educational Science and Technology, University of Twente 
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opportunities to compare different situations with respect to costs, effectiveness and 
efficiency. At this moment in time, such an overview is impossible to produce. In this section, 
this statement will be further elaborated (Section 5.2.1). Following this, issues of costs and 
effectiveness in distance education will be analysed (Sections 5.2.2 and 5.2.3). Then a shift 
will be made,  from single mode to dual-mode universities. Problems in comparative studies 
relating costs to benefits in distance universities and traditional universities making use of 
ICT applications for more flexibility in their course delivery are discussed in Section 5.2.4. 
Sections 5.2.5-5.2.6 summarise a number of current studies relating to cost of ICT use in 
higher education in North America and Europe. In Section 5.2.7 studies about the 
effectiveness of ICT in education are being discussed. In Section 5.3 conclusions will be put 
forward. 

5.2.1 General remarks 
Before presenting the results of a literature study on costs and effectiveness of ICT in higher 
education some general remarks will be made to put the findings into perspective.  

First, the available literature can be classified on two dimensions. There is: (a)  specific 
literature about the costs and effectiveness of (certain) ICT (applications) in education, and 
there is (b) more-general literature about the impact of ICT on education, in which aspects of 
costs and effectiveness are one of the issues. In addition to these, another important dimension 
for the classification of articles on ICT is the time span in which the data were gathered. 
Because of the evolution of ICT and the rapid changes in technology, it makes a huge 
difference if one refers to reviews about the situation before 1980 or to reviews with data 
gathered between 1995 and 1998. Globally one should classify references, based on the time 
span in which the data were collected, in four categories: 
� The period before 1980, in which ICT applications in education mainly used mainframe 

computers and terminals. 
� The period between 1980 and 1987, in which ICT applications mainly used personal 

computers. 
� The period between 1987 and 1995, in which ICT applications mainly used personal 

computers and restricted use of telematics using local area networks. 
� The period from 1995 until now, in which ICT applications mainly used personal 

computers connected to the Internet (and the WWW). 

In this chapter our focus is on research that can be categorised in the fourth category, because 
other results are outdated and have almost no meaning in regard to the purpose of this study. 
Although for comparative reasons some reference is made to results from previous periods.  

Secondly, it can be concluded that the results of cost computations are often based on 
hypothetical situations and are only applicable under strictly limited conditions. As examples, 
see Shepherd (1998) who talks about assessing intranet cost-benefits, Wolff (1998) who 
describes cost-benefits analysis for computer-based tutoring systems, and Stubbs and 
Burnham (1990) who describe an instrument for evaluating the potential effectiveness of 
electronic distance education systems. The main problem regarding the results of these kinds 
of studies is that it is hard to state what the real meaning of these models is in a more general 
context without the constraints of the specific situations. General remarks based on these 
studies only have limited meaning: determining costs and effectiveness of ICT is very context 
specific. 

Keeping these remarks in mind, Sections 5.2.2 and 5.2.3 summarise two comprehensive 
analyses relating to costs of ICT in distance education. 

5.2.2 Costs of media and ICT in distance education (1)  
Bates (1995) gives many details about costs of open and distance learning and the use of ICT. 
Because of this, and the recent date of publication of this analysis, the data presented in this 
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book will be given as a first indication of the costs of ICT in distance education in general. It 
should be noted that these conclusions and data were put forward before the use of the WWW 
for course support was commonly available.  

Bates uses a classification in which he makes a distinction between one-way and two-way 
technologies based on the media that are used (see Table 5.1). In one-way technologies the 
user can only interact with the program that is embedded in the technology. In two-way 
technologies the user can also interact with other users or tutors. In these technologies 
interpersonal contact is possible. The following categories are distinguished: (a) printed 
media, (b) audio cassettes, (c) educational radio distributed via national radio broadcasts, (d) 
educational television via national TV broadcasts, (e) computer-based learning, (f) audio 
conferencing, (g) video conferencing, and (h) computer conferencing. It is clear that those 
categories not only refer to ICT but also to other media. Also it is clear that there are many 
sorts of applications of media and ICT that are not considered in Bates’ analyses, such as the 
combination of media possibilities in a WWW-based environment. Furthermore, it is obvious 
that many of the categories can be divided into subcategories, especially that which is dealing 
with computer-based learning. 

Table 5-1: Costs of different technologies per student/study hour( from Bates, 1995) 

TECHNOLOGY NUMBERS OF STUDENTS PER ANNUM 

(in US $) 50 125 250 625 1250 
One-way technologies 
Print (Open University UK; 1989)  2.61 0.63 0.37 
Audio cassettes (Open University UK; 
1982) 

3.51 1.30 1.02 

Radio (Open University UK;  14.88 2.97 1.48 
Educational broadcast TV (OU UK; 
1983-84) 

 109.87 21.97 10.99 

Computer-based learning (low-end; 1993) 59.25 18.75 11.25 6.75 4.50 
Computer-based learning (medium level; 
‘93) 

99.75 41.25 22.50 11.25 6.75 

Computer-based learning (high-end; 
1993) 

322.50 130.50 66.75 28.50 15.75 

Two-way technologies 
Audio conferencing (1990-91) 7.12 4.11 3.67 
Live interactive lecture (hypothetical) 67.24 50.14 34.36 29.00 
Video conferencing (2x56 kbs; 1994) 51.75 17.35 11.98 9.07 9.07 
Video conferencing (384 kbs; 1994) 56.74 22.17 16.78 14.19 14.19 
Computer conferencing (student costs) 
(hyp.) 

0.69 0.69 0.69 0.69 0.69 

Computer conferencing (institute costs) 
(hyp.) 

1.45 1.12 1.09 0.99 0.93 

Bates summarises the costs per student and per hour of study-time. Moonen (1997) however, 
has noted that one has to make a difference between the costs related to the total number of 
hours of study time and the costs per student related to the number of hours a student is in 
contact with the instructor an/or peer students as scheduled by the institution. However, 
because it is difficult to determine how long students are studying to successfully complete a 
course, it seems wise to compute the costs based on credit units. For example, at the Faculty 
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of Educational Science and Technology of the University of Twente a credit unit (in Dutch, a 
studiepunt) means a workload of 40 hours for a student. This includes all activities: contact 
with tutor and peers, studying literature, making assignments, going to the library etc. Of 
course, if one wants to use this measure, one has to agree on the definition of a credit unit. 

It is not clear what Bates means by student/study hour. Probably he means student/contact 
hour, because he also uses this measure in an earlier conclusion, and because he states that 
when one is calculating the costs of one-way technology, ‘it must be remembered that 
additional costs will be necessary for all these one-way technologies to cover tutorial 
activities or to provide student feedback and inter-personal interaction through other 
technologies’. 

Furthermore, in almost all of Bates’ categories the calculations of the cost of media are based 
on data gathered by the British Open University. For the costs that are related to computer-
based learning a distinction is made based on the kind of costs made to produce computer-
based learning. The low-end category refers to off-the-shelf applications that can be bought. 
The medium-level category refers to courseware produced by software-development 
companies. The high-end category refers to multimedia and home-made productions. 

In the first column of Table 5.1 the description of the technologies is given and an indication 
of the time span in which the data were gathered. Some of the data are based upon 
hypothetical assumptions. 

Bates (1995) comes to the following conclusions: 
�	 ‘The major cost of using technologies for distance teaching is in production and hence 

recurrent, rather than capital: for instance, the yearly recurrent cost often exceeds the total 
start-up capital cost. In general, the recurrent costs of producing good quality technology-
based materials tend to be underestimated. 

� Audiocassettes and radio have low fixed and low variable costs. 

� Face-to-face teaching, computer-mediated communication and tutor-mediated telecourses 


have low fixed costs but high variable costs, i.e., costs increase with student numbers. 
� Good quality broadcast television has high fixed costs and zero variable costs. 
� Pre-programmed computer-based learning (CBL) and multimedia have high fixed and 

high variable costs, if workstations are to be provided. 
�	 Since production is the main cost, and hence fixed for any course, for teaching institutions 

fixed costs usually far exceed variable costs.  This means that the economies of scale 
apply to one-way technologies: the more students, the more cost-effective these 
technologies become. 

�	 Two-way technologies, such as audio and computer conferencing, reduce fixed costs, but 
have high variable costs. Thus, while suitable for courses with relatively low student 
numbers, they will be increasingly expensive for courses with large student numbers. 
Even these technologies, though, usually need more than 100 students per course per 
annum to offset the fixed costs. 

�	 Transmission costs are insignificant compared with production costs for most 
technologies. It is important then to consider all costs when deciding on technologies’. 

Bates states that ‘great care needs to be taken in drawing conclusions from this table. Many of 
the examples are based upon hypothetical assumptions. Even where data have been drawn 
from actual cases, major differences in the data would be achieved by changing some of the 
assumptions….The main aim of this table is not to determine the cheapest technology, but to 
show how costs differ, dependent on numbers of students’. He also concludes that ‘it can be 
seen that even for the newer, interactive technologies, student numbers are critical’. 
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With respect to the source of the data presented (distance education) it is not clear if these 
data may be generalised to other situations using ICT applications in more traditional forms of 
higher education. 

5.2.3 Costs of media and ICT in distance education (2)  
Rumble (1998, UK) notes (p. 120) that especially in the 1960s and 1970s a considerable 

amount of research was done to investigate the factors that have the major contribution to the 

educational costs and the costs and effectiveness of new media in distance education. Rumble 

concludes that open universities, especially because of the scale of their economics, could be 

less expensive than traditional universities. ‘The nature of the cost structure of distance 

education explains why this belief took hold. The costs of traditional education are driven by
 
the labour costs of classroom teachers, and hence are directly related to the number of 

students. They rise inexorably with increases in student numbers. Distance education changes 

the production function of education by substituting a range of media for classroom teachers, 

offering to educationalists a mass production alternative to the traditional craft approach’. 

Rumble, however, also points to the fact that there are methodological problems when 

comparing the costs of distance education and education in more traditional settings. He also 

indicates a number of technical problems if one wants to make such comparisons (p. 130): 


‘Educational institutions are very often multi-product ventures, particularly at the higher 

education level where staff are involved in teaching, research and development, consultancy 

and community service, and in the general storage of knowledge and transmission of cultural 

values. When comparing the costs of different institutions, it is important to separate out the 

costs of teaching from non-teaching activities, in order to ensure a fair comparison. Some
 
common measure of student load needs to be established if comparisons are to be valid. The 

unit costs of undergraduate, postgraduate and research studies are different. Some subjects are 

more expensive than others….. A standard measure of student load needs to be established. 

Frequently used loads are the full-time equivalent student, and the credit hour. Schools, 

colleges and universities produce graduates of different kinds. Comparing the relative value 

of graduates can be problematic. One can work on the assumption that, within any 

jurisdiction, one degree is very much like another of the same level and class and subject. 

However, cost benefit studies may rightly seek to establish that the degrees of different 

universities have a different value. 

Inflation and deflation occur. In either case, comparison of actual expenditure from one year 

to the next becomes meaningless. Any comparison of data from one year with that from
 
another has to be made using a common price level. 

Is an institution paying the true market price for some of the facilities it used? Generally
 
speaking, when analysing the costs of projects, the market price of resource inputs is used as a 

measure of their value. Some costs may be incurred outside of the institutional budget, for 

example paid for by students’.
 

Interesting is his review of student-support costs. With those he distinguishes between: 

� correspondence tuition, 

� face-to-face tuition,  

� two-way radio, using short-wave receive and transmit sets,  

� telephone tuition,  

� audio-conferencing,

� narrow-band satellite transmission, allowing two-way audio communication,  

� video-conferencing, 

� computer conferencing,  

� electronic-mail systems.  


He concludes: ‘I would hope that anyone reading this book would treat the examples and case 
studies with care. The fact is that costs are context specific. Salary levels, prices, even the 
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structure of costs, can vary from one situation to another. There is no substitute for costing 
your own project’.  

As Rumble notes, the mutual comparability of data from different types of institutions is 
under pressure, certainly when one wants to compare data that are gathered in different time 
spans (because of potential substantial changes in price levels) and in different jurisdictions 
(because of essential differences in culture and context). A possible solution might be by 
making the mutual comparability less dependent of absolute data, but rather to make 
comparisons between two or more situations in the same time span or within the same 
jurisdiction. In addition and in order to optimise the feasibility of the cost data gathering 
procedure, Moonen (1998) suggests further to only compare those aspects that most probably 
will make a difference.  

5.2.4 From single mode to dual mode universities: Cost issues 
Because of technological developments and the need for face-to-face contact a growing 
number of traditional universities and distance education institutions are evolving to dual-
mode institutes that offer both face-to-face education as well as distance education. Institutes 
for distance education, next to the familiar paper-based materials increasingly use telematics 
applications to maintain contact with their students. At the same time, the traditional institutes 
also use telematics applications to maintain (more at a distance) in contact with their students, 
next to the direct contact they have in face-to-face activities. (See Section 4.4.5 and Collis, 
Moonen, Wetterling, & Oliveira, 1991). During 1996-97 a comprehensive European study 
about this phenomena has been executed as the PLATO project (European Union, 1996-97). 

The conclusion of the PLATO study is that a comparison of the costs of face-to-face or 
campus delivery mode and distance learning or off-campus delivery mode is very difficult to 
make. Often it depends on the internal policies of dual-modes institutes as to which category 
costs will be posted. Taylor and White (1991) describe for instance an example in which the 
profit made by distance-delivery mode is invested in the campus-delivery mode. 

Simplifying to a high degree, one can say that the difference in costs between an institute for 
distance learning and a traditional teaching institute mainly are formed by the production 
costs of the learning materials and the costs for university lecturers. When a large number of 
students are registered with an institute for distance education, the production costs per 
student will be low. When a large number of students are registered with a traditional 
institute, the costs related to the lecturers will be high. In that regard, Daniels (1995) made a 
very substantial remark when he stated that ‘the decentralisation of media development, by 
enabling individual academics to work closer to the production system, raises the danger that 
large-scale distance-teaching universities will lose their economies of scale in the use of 
media’. This was written before the Internet and the WWW were common entities in higher 
education. Now, in 1999, this remark has even more meaning. 

The costs of producing  instructional and learning materials have been one of the main aspects 
of the costs of the use of ICT in education. The technological evolution, specifically 
concerning the WWW, promotes the development that consumers of instructional and 
learning materials can more and more also become producers of these materials. Furthermore 
the WWW promotes the distribution of home-made materials so that this runs smoothly and 
can be world-wide. The possibility to use pick-and mix facilities to (re)use materials that were 
produced by others can also lower the costs of ICT (see also Section 4.4.5).  

In all of the target countries for this study, the increasing use of the WWW has meant a drop 
in costs of learning-resource production in terms of the costs that have been traditionally 
associated with educational-software development teams. However, the great amount of time 
that instructors and students are putting into the production of their own learning resources, 
most typically in terms of electronic discussions; e-mail; computer-based presentational 
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materials (ie., PowerPoint); personally produced word-processing documents; and  locally 
made WWW pages, sites and systems suggests that a large but still hidden cost is arising. This 
is the hidden cost of the time of the instructor or students, which is not calculated for. The 
cost to instructor time is magnified with the fact that increasingly faculty are doing for 
themselves more if not most of the work that their secretaries previously did (word 
processing, handling e-mail, handling e-mail and word-processed documents from students 
sent via e-mail, etc.). Thus the hidden costs of the ‘free resources’ available on the WWW and 
of the ‘24-hour a day communication’ between instructor and students need attention and a 
strategic response. 

The use of new technologies, in particular e-mail and computer conferencing facilities, (in 
combination with new pedagogical insights concerning co-operative and collaborative 
learning) can promote the communication between students and tutors and between students 
mutually. Consequently, the instructor is forced to invest more time. As far as this extra time 
is compensated this a factor that raises the costs. When the extra time is not compensated this 
will raise the workload enormously without incentives (see Section 4.4.5). A lack of insight in 
the possibilities of ICT in higher education and the lack of incentives and regulations 
concerning the use of ICT can lead to serious organisational and financial problems.  
Besides this, other new problems related to the increased use of instructor- and student-
produced resources are arising: How will quality assurance concerning the learning materials 
and electronic communication be dealt with? How will the intellectual property rights of 
authors of learning materials and electronic communication messages be safe guarded? 
Furthermore, how will the support of staff and students be organised and maintained? On the 
institutional level it is still typical that a number of support services, such as the library for 
knowledge acquisition, the computing centre for technical knowledge distribution, and the 
centres for didactical support and skill acquisition for lecturers, are organised in separate 
units. In all of these units ICT is becoming more and more important. Libraries cannot 
perform their role as institutional collectors of knowledge sources without the integration of 
electronic information systems. Pedagogic support will not be complete when the use of ICT 
in the acquisition of knowledge and the distribution of knowledge by instructors does not get 
adequate attention. Both services need technical support and facilities to perform their tasks. 
These questions are leading to a re-examination of the interrelationship of the university 
library, computing services, and educational-support services. From this view, Hawkins 
(1999) sees an integration of the activities of the library, computing centres and pedagogic 
support centres as  being opportune. 

5.2.5 Example studies of the costs and benefits of the use of ICT in American higher 
education 
Jewett and Young (1998) recently reported about an extensive inquiry into the costs and 
benefits of mediated instruction and distributed learning in the United States. They performed 
six case studies in which in each case different combinations of ICT were investigated. 
Furthermore, they presented a model (the BRIDGE Model) ‘to compare the costs of 
expanding a campus using distributed instruction (television or asynchronous network 
courses) vs. expanding using lecture/lab type instruction’. The model compares the projected 
operating and capital costs of two campuses over a period of years. 

The first project in the case studies is Teaching College Literacy: A case study in the benefits 
and costs of Daedalus courseware at Baruch College (in the USA). The results show that 
‘assuming the courseware does have the potential to increase course pass rates, the computer 
section shows a potential to reduce the costs by 11 percent over what would occurred with the 
regular version of the course’. A note has to be made regarding the small number of students 
involved in both comparison groups (16 and 15 respectively). 

A second project is Teletechnet—Old Dominion University and ‘two plus two’ programs at 
community colleges in Virginia: A case study in the benefits and costs of an intercam plus 
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instructional television network (USA). In this project (an instructional television network) a 
large number of students were involved (5,000 in 1996-97). The project examined 20 
programs that were distributed over 40 locations. Benefits of Teletechnet were evaluated in 
terms of comparison with the regular on-campus classroom instructional program. Benefits 
were compared in four categories: (a) learning outcomes, (b) student access, (c) institutional 
renewal growth, and (d) cost savings. The results give the following impressions. Learning 
outcomes were essentially equivalent for the alternative modes of instruction. However, the 
project improves students’ access and provides incentives for faculty development and 
institutional growth in terms of expanding and co-ordinating the university’s instructional 
programs with other institutions, especially the community colleges. For high-demand courses 
(200 students) and, in some cases, for medium-demand courses (100) students, Teletechnet’s 
costs are competitive with classroom costs. Because of its relatively higher fixed costs, 
teletechnet delivery is more expensive than classroom instruction for low-demand courses (50 
students or less). 

A third project studied by Jewett and Young is The human computer interaction certificate 
program at Rensselaer Polytechnic Institute (USA): A case study in the benefits and costs of a 
joint industry/university designed program featuring integrated delivery methods. The object 
of this case study is a graduate-level certificate program in human-computer interaction (HCI) 
that was added to Rensselaer’s Satellite Video Program (RVSP) during 1996 as a co-operative 
effort between RVSP; Rensselaer’s Department of Language, Literature, and Communication; 
and IBM Corporation. The program features a ‘humanised’ distance learning model that 
incorporates significant interaction during the synchronous broadcast events. The instruction 
is designed so that students regularly participate in class by telephone, videoconferencing, 
faxed responses, and computer presentations. The courses feature weekly workshops in which 
students and faculty work informally at problem solving. The coursework also features 
significant asynchronous components using videotape, course home pages on the WWW, 
computer conferences and e-mail. The conclusions of the project are as follows. ‘The HCI 
program appears to generate learning outcomes at least equivalent to on-campus instruction. 
The RVSP program has substantially improved access on the part of corporate customers to 
Rensselaer’s instructional program. This in turn has improved access for the professional 
level corporate workforce. Typical graduate level RVSP courses are more expensive than 
classroom courses until annual course enrolments are in excess of 65-80 students; at larger 
annual enrolments levels, the RVSP courses are less expensive’. 

A fourth project in Jewett and Young’s analysis is The Westnet program-SunyBrockport and 
the Suny campuses in Western NewYork State (USA): A case study in the benefits and costs of 
an interactive television network. This case describes a collaborative effort among ten 
campuses of the State University of New York (Suny) to establish a shared distance learning 
network in the western New York state. The participating campuses made a proposal to form 
Westnet—a distance learning network that would provide two-way compressed video 
connections and related classroom equipment at each of the member institutions. Courses 
were first offered in spring term 1997. The evaluation was based upon data from five courses 
delivered via Westnet in spring 1997 and a total enrolment of 76 students. ‘There is an 
indication that the learning outcomes of the ‘receiving’ students were not as good as for the 
‘sending’ sites. Concerns indicated by individual responses to the open-ended questions 
suggests some logistic problems. The cost of a Westnet course was estimated based upon the 
direct operating and capital costs of a Westnet studio classroom, transmission costs, and 
Westnet administrative overhead. This estimated cost of a Westnet course is less than that of 
offering the same course in classroom format with a live instructor at multiple (two or three) 
locations’. 

The fifth project is The Master’s degree in social work at Clevelant State University and the 
University of Akron (USA): A case study of the benefits and costs of a joint degree program 
offered via videoconferencing. Both universities are large urban institutions located 
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approximately 35 miles from each other. Both universities offer a joint graduate program 
degree using interactive videoconferencing as a means to deliver courses between the two 
campuses. The program consists of 60 semester credit hours taken over a period of two year 
by full-time students. Each campus outfitted a classroom with a videoconferencing system 
that enables visual and audio contact between the two sites at all times. The program was 
designed on the premise that half the courses would originate from one campus and half from 
the other. Similarly, each campus provides approximately half of the enrolments for each 
course. Approximately 48 students are admitted to the program each year (24 at each 
campus). Students, therefore, spent 50 percent of their time in the room with a faculty 
member when the room is in broadcast mode and 50 percent in the room when it is in receive 
mode with a faculty member present. ‘There was no difference in learning outcomes, as 
measured by grades, for students at send or receive sites. A single program at one campus 
would cost less in total than the joint program. However, such a program would not serve the 
region as well as the joint program. It could be expected, at best, to accommodate about 67 
percent of the enrolment currently accommodated in the joint program at a per student cost 
that would be 21 percent higher than the joint program’. 

The sixth project discussed by Jewett and Young is Course restructuring at the Instructional 
Development Initiative at Virginia Polytechnic Institute and State University (USA): A benefit 
cost study. In describing this case, they note that ‘in 1993 a large-scale effort was designed to 
invest in the faculty by providing them an opportunity to rethink their teaching and explore 
the potential of (electronic) instructional technology for improving the effectiveness of the 
teaching-learning process’. The faculty was provided access to multimedia computers with 
high-speed network connections. Two professors restructured the courses that were the basis 
of Jewett’s and Young’s study: Philosophy 1204 and Biology 2604. Data were gathered from 
the spring term 1997. The philosophy course was redesigned to simulate small-group 
discussion sessions, which were previously face-to-face. The redesign involved a combination 
of synchronous and asynchronous methods facilitated by new emerging instructional 
technology applications. One section was taught in the interactive WWW-based mode, the 
other section was taught in a more-traditional large lecture/small discussion format.  The 
conclusion was that ‘the evidence regarding learning outcomes is somewhat ambiguous. The 
other course was redesigned to improve student access to course related material and to 
improve communications between students and faculty and among students. There was no 
difference in grades in versions of the course offered before and after the course redesign. If 
25 percent of a student’s entire degree program were to be taken in these restructured courses, 
the cost per student would increase by $331-$465. If 25 percent of the university’s courses 
were restructured, its annual expenditures on these activities would increase $1.7-$2.4 
million’. 

A comparable project, Developing and applying a cost-benefit model for assessing 
telelearning, is still in progress at the University of British Columbia (Bates, 1998). It is a part 
of a Telelearning Network of Centers of Excellence (NCE) project, a nationally funded project 
in Canada which studies the effects of modern telecommunications on both learning and 
teaching through supporting the collaboration of more than 25 universities. The UBC study is 
one of six case studies assessed in this project. The UBC study is about a course ‘Educational 
Studies 565’ and is the first of five courses to be developed toward a postgraduate certificate 
in technology-based distributed learning. A total of 40 students were registered at UBC: 11 
on-campus, 29 at a distance The annual break-even enrolment for this course, based on 
projected costs, revenues, and student enrolment over four years is 41.5 students. ‘The final 
decision as to whether course or program’s benefits have outweighed its costs will depend on 
the perspective of those making the judgement’.  

5.2.6 Studies about cost of using ICT in European higher education 
Several studies have been carried out in the costs related to higher education in Europe. The 
main studies are listed below. 
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To illustrate how more-flexible learning can be realised, Moonen and Collis (1997) have 

reported about the Telescopia Project (see also Section 4.3.3). The Telescopia 

(TransEuropean Learning System for Crossborder Open and Interactive Applications) project 

was a one-year project funded by the Commission of the European Community (European 

Union). The target group were public or commercial organisations providing training for adult 

learners. Investigating cost-effective solutions was one of the main objectives of the 

Telescopia project. The target of the project was to realise a telematics instrastructure 

comprising interactive TV, interactive audio-video connections using ISDN, and a variety of 

facilities, such as computer conferencing, not requiring an ISDN connection. 


Five course providers participated in the project offering a diversity of courses to students and 

trainees. 

� Provider A offered WWW-facilities and videoconferencing;  

� Provider B offered lectures to students who were distributed through an internal TV-


distribution system, e-mail, telephone and a connection between lecture and students via a 
microphone; 

� Provider C offered interactive TV and videoconferencing via ISDN;  
� Provider D offered TV broadcasting via satellite, regular mail, fax, telephone, e-mail;  
� Provider E offered computer conferencing, interactive TV, telephone, e-mail, and fax.  

Based upon the data of the Telescopia project, Moonen (1997) has illustrated  wide variations 
in costs. In the Telescopia Project cost figures varied from 7.80 US$ to 392.00US$ per 
student/ study hour where a study hour was defined as direct contact-related activity. When a 
study hour is related to the total time a student has spent on a course, the variation was from 
US$4.32 to US$84.00 per student/study hour. And in his book, Bates (1995) mentions 
variations from US$1.68 to US$322.50 per student/study hour. Another approach to look at 
the variation in costs is to make a cost ratio for two different IT-supported instructional 
scenarios. Based upon figures provided by Bates (1995), ratios for different distance teaching 
modes vary from 1 to 150 (with 50 students per annum) or from 1 to 7 (with 1250 students 
per annum). Moonen (1997) found cost ratios of 1 to 50 or 1 to 19, depending on the 
definition of study hour. However there was no significant difference in total costs/contact 
hour between delivery systems using different telematics platforms in the Telescopia project. 
The total cost/contact hour was approximately 7.000 ECU. The main reason why there is 
nevertheless a substantial difference in cost per student/study hour in the Telescopia project is 
caused by the different (expected) numbers of trainees for each of the courses. As the number 
of students/trainees in a course is not know beforehand, and given a specific lifetime of a 
course, the best measure to get a realistic idea about the cost of using ICT in education is the 
total cost/contact hour, or if contact hour can widely vary given for instance the dual mode 
situation of a course, probably the total cost/credit unit is the best measure.  

A number of substudies were executed within the PLATO project (Moonen, Fisser, Van 
Muylwijk, 1998). The PLATO (Promoting Learning through Advanced Technology 
Optimisation) project was executed during 1996-1997. Ten consortium partners participated, 
involving nine case studies. The objective of the project was to encourage and help 
universities to better realise the opportunities for ISDN services within their current level of 
educational delivery and in addition facilitate progress towards a higher level of dual-mode 
capacity. Six transition phases were defined: (a) single mode, (b) isolated exploratory activity, 
(c) special-event activity, supported by the university infrastructure, (d) dual-mode 
development within one of a few departments, (e) dual mode into the mainstream, and (f) full 
dual mode. Four scenarios were chosen as most likely in practice: Scenario 1 (no change); 
Scenario 2 (from Phase a to b); Scenario 3 (from Phase b to Phase d); and Scenario 4 (from 
Phase d to Phase f). For each of these four different scenarios a cost analysis was made. 
Assuming some choices about the meaning of a module (taken to be equal to 2,5 contact 
hours with 100 students), the calculated cost per student/module in Scenario 3 (the most 
realistic scenario at this moment) was 150 ECU. This figure has to be compared with what a 
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faculty receives as financial support to execute its teaching obligations in traditional 
circumstances. At the University of Twente, the Faculty of Educational Science and 
Technology receives approximately 100 ECU per student/module. This means that, given the 
current circumstances, moving from single to dual mode is financially not feasible without 
extra investments.  

A third European project is the MESH Project, financially supported by the Dutch Ministry of 
Economic Affairs and SURF (the national academic network provider). The MESH Project 
(Moonen, 1998) was set up to ‘accelerate the introduction of advanced, relevant and flexible 
telematics services for the Electronic Super Highway in order to provide a strong competitive 
advantage to national industry and service providers’. To stimulate such activities a MESH 
technical platform was developed, using ATM as a telecommunication facility. Four pilot 
projects were set up and executed in order to evaluate the feasibility of the MESH platform in 
different areas. The areas chosen were two projects in higher education, a project in the 
medical sector and a project in the context of providing tele-meeting facilities. The University 
of Twente and the University of Delft participated in the educational experiments.  In one of 
these experiments educational material was jointly developed using the MESH platform and 
the ATM connection (tele-co-operation pilot). That material was later used in a course that 
could be attended by students at both sites using the MESH platform (also part of the tele
education pilot). For these educational projects cost data were gathered to compare the face
to-face situation to the situation in which the MESH platform was used. The cost structures of 
using MESH technology differ substantially from the face-to-face situation, resulting in a 
break-even point that is far beyond realistic expectations. In the MESH situation high initial 
costs occurred due to the hardware costs and the ATM-connection data. The coming 
availability of Internet2 will probably introduce facilities comparable to what was offered by 
MESH and ATM, but at a much more reasonable price. 

Davis (1997) reports about a project investigating IT-assisted teaching and learning in higher 
education (ITALT) in which the economic issues about using IT were also taken into account. 
The report was commissioned by the Higher Education Funding Council for England.  The 
report ‘does provide evidence of, and cases where, IT assists teaching and learning, but the 
financial case can only be made from a wider perspective than that of a single course or 
department’ (p. 3). The following (revealing) recommendations were formulated with respect 
to higher education in a wider economic context:  

�	 ‘The growth of HE is important to the UK economy. IT applications will continue to 
provide higher education with facilities to encourage new modes of working with 
business and commerce. The current investment in sophisticated communication 
infrastructures, together with improved networks, will provide opportunities for 
institutions to take advantage of IT to deliver quality courses to a wide range of 
individuals within the UK and internationally. We recommend to the funding agencies 
and JISC that UK HE continues to encourage Internet access and gateways for the 
purposes of teaching and learning but that such services progressively uncover the costs 
and benefits for institutions, departments and individuals. We recommend the 
development of charging mechanisms to allow for strategies such as pay as you learn in 
addition to electronic library developments. Such mechanisms may also be a means of 
recognising the intellectual property rights of authors and rewarding them and their 
institutions’.  

�	 A key strategic recommendation from Davis’ analysis is that HE should promote the 
growth of new forms of working and of reviewing strategic management mechanisms, 
while addressing the many barriers and complexities that IT brings. This can be achieved 
by: 
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�	 Ensuring the professional development of managers in HE institutions to promote 
understanding of the strategic importance of IT facilities, and how the effective use of 
IT can help develop strategic and competitive advantage 

�	 Reviewing the funding model for teaching in HE which currently does not encourage 
innovative thinking (see Section 4.4.5)--staff should be encouraged, rather than 
discouraged, to work across institutions and beyond HE so that a sharing of expertise 
and courseware can be promoted to the benefit of the HE community as a whole 

�	 Setting aside a Research and Development budget within HE which may be used to 
develop teaching and learning as one line of UK HE business on national, regional 
and institutional bases. 

�	 During this study the advice was frequently given that on-line delivery of higher 
education courses via the Internet was achievable, and that as a result higher education 
would become a more open international market. It was therefore recommended that the 
UK higher education funding agencies (possibly with commercial partners) sponsor the 
establishment of a National On--Line Agency to act as a focus for trials and pathfinder 
developments in this area.  ‘Significant attention will need to be given to the development 
of appropriate quality assurance and validation of on-line courses and services’. 

�	 Davis concludes by saying: ‘English is the lingua franca of the majority of higher 
education disciplines world-wide and UK investments in ITATL to date place the sector 
ahead of many international competitors. We recommend that UK funding agencies 
sponsor the establishment of a marketing research effort, to establish the scope of global 
markets for online HE courses, take an active part in future ITATL developments to 
ensure these remain consistent with the needs of UK HE and that the benefits of 
recognised leadership are retained’. (p. 5).  

� Furthermore the report gives some recommendations for strategies for new projects: 
� ‘Three phases of ITATL were recognised as: development, adoption, and delivery 

with maintenance. Dissemination, accompanied by user evaluation, should be an 
integral aspect of all phases of ITATL. Research indicates that the development is the 
most expensive phase and the one which carries the greatest risk; it is also the most 
difficult to cost accurately. We recommend that future funding effort be targeted at 
adoption and delivery with maintenance’. 

� There appears to be a relatively strong case for ITALT investments, which involve 
less complex technologies and applications. Therefore: 

� We recommend that funding agencies support the adoption of these where 
demonstrable economies of scale or quantifiable improvements in learning can be 
anticipated. 

� These conclusions reflect the recommended emphases on implementation support and 
the recommendation to not support individual software-development projects unless 
those have a clear niche and can be sustainable noted in Chapter 4. 

� Davis continues by saying: ‘In all cases we recommend to the funding agencies that 
proposers of ITATL development, possibly with some early funding, be required to: 
� Be explicit about the outcomes and objectives of their proposed activity, including 

issues such as scalability and measures by which indirect benefits will be realised, 
where relevant 

� Carry out cost-benefit and risk analyses and satisfy subject experts, technical experts 
and senior managers of the quality, need, feasibility and potential effectiveness of the 
project 

� Recognise and identify barriers to implementation and develop appropriate strategies 
to overcome them 

� Describe the planned monitoring, evaluation and dissemination of the project, 
including an exit strategy with on-going maintenance’. 
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�	 Finally, ‘We recommend to agencies funding development projects that academic 
staff be discouraged from undertaking major software developments, because there is 
a significant opportunity cost in using academic staff time in this way’. (see also 
Section 4.2.3) 

� There is evidence to suggest that a shared funding model, in which institutions themselves 
contribute and have ownership of a proportion of the project, may be more likely to result 
in a project meeting its objectives and maintaining quality. Collaboration between higher 
education and industry or commerce is also recommended. ‘Commercial partners are in a 
position to make contributions to development costs and, more importantly, to the process 
of maintenance. They can also help to ensure that materials are relevant to a wider 
audience’ (p. 7-8). 

These recommendations are also appropriate for our report. 

An appendix to the study mentioned above  reports about the costs and benefits of the use of 
ITATL in higher education. These results can be summarised as follows: ‘Existing literature 
on the potential economic costs and benefits of ITATL is relatively scarce and has a tendency 
to be normative rather that substantive, particularly when the discussion of benefits is 
concerned. The more promising benefits may well be qualitative in nature, but existing 
literature can provide little hard information on this class of benefit. Many of the educational 
advantages are long-term, difficult to quantify, unforeseeable, or any combination of these, 
and thus difficult to ascribe an economic value to. There is little awareness in the literature of 
the wider costs, which may accompany certain of the narrower alleged benefits of ITATL. 
Various cost models do exist, although this literature is dispersed and fragmentary and allows 
only a slim degree of consensus on which to develop a model with general application. There 
is very little extant work on certain types of ITATL application and, for applications where 
the literature is ore extensive, the most observable feature is the degree of variation in cost 
estimates. Current literature is handicapped by a number of problems. Existing models of cost 
estimation often omit various items which should be included within the universe of costs, 
and a large part of this omission is undoubtedly due to widely diverse practices as to cost 
centre bearing different parts of the total project cost. Many development and delivery support 
costs appear to be omitted, or to receive scant consideration, within present accounts of 
ITATL development. This disregard is particularly serious given the fact that the forms of 
organisation needed for many ITATL support activities directly contradict pre-existing modes 
of working in higher education’ (Davis, 1997, p. A3-1) 

5.2.7 Studies about the effectiveness of media and ICT in higher education 
Since Clark (1983) stated that media ‘do not have more meaning for learning than trucks that 
transport food to stores’ there has been a sharp discussion in the field of educational research 
about the relation between a specific medium (for instance ICT) and the effect it has on 
motivation, time-on-task, and learning gain by the student. 

Much research has been done, in particular using meta-analysis techniques, to relate the use of 
media-based learning to achievement, the most common output variable. Depending upon the 
kind of media-based intervention, the effects vary from positive to undetermined (Cuban, 
1986; Kulik & Kulik, 1991; Clark, 1990; McNeil & Nelson, 1991; Niemiec & Walberg, 
1992). Russell (1999) mentions 355 reports about the ‘no-difference’ effect of using media on 
learning, and questions why telelearning should make a difference. Collis (1993) synthesised 
more than 400 articles on the use of telelearning in education and concluded, ‘there is strong 
expectation of substantial educational impact from telecommunications use’ (p. 5). However 
no specific data about such impact are yet available.  

An extensive overview of the instructional effectiveness of video media has been given by 
Wetzel, Radtke and Stern (1994). In their research they focused on the following topics: 
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visual learning, verbal-auditory information, news broadcasts, the value of motion and 
animation in film and video, simulation (including fidelity), the relationship of text and 
graphics, the role of effort in learning from media, and the concept of media symbol systems. 
They also refer to the discussion started by Clark: ‘Differing perspectives on understanding 
the relationship between media capabilities and learning have led to a series of complex 
discussions. Media convey instructional methods, many of these methods could be delivered 
by alternative media, these methods are the important determinant of learning, and care must 
be exercised in distinguishing the effects of these methods from those of the media 
themselves. A passage from Levin (1983) identifies the practical question of when media 
capabilities might be selected to supplement an instructional method and provides some 
guidance with the following bit of simple logic: When might the choice of medium make a 
difference in instructional effectiveness? If a medium has the potential to present information 
of a particular kind (e.g., the potential to show objects in motion), and if this potential is used 
when the information is relevant to an instructional objective, then using that medium might 
be more effective than using a medium that lacks this potential (p. 21). It has been proposed 
that this idea can be extended to include a cluster of media capabilities that, when taken 
together, may offer some characteristic distinctions among media that pertain to learning 
(Kozma, 1991). By this view, some media enable methods of instruction that can potentially 
take advantage of cognitive relevant capabilities of media to aid the learner, whereas the 
capabilities of some media constrain the methods of instruction that can be used’ (Wetzel, 
Radtke, & Stern, 1994, pp. 189-199).  

This formulation points to the essence of the questions about cost-effectiveness of ICT in 
higher education. Which goals can be only be reached in higher education by using ICT? 
What price are the government, the institutions, the lecturers, and the students willing to pay 
to reach those goals? Which goals can also be reached in higher education by using ICT and 
does the use of ICT lead (at least) to comparable results? Are the results reached with lesser 
costs? 

Regarding the answers to these questions, Wetzel and his colleagues state that ‘formal cost-
effectiveness studies are rare (studies of the cost of obtaining an amount of achievement)’ (p. 
38). Based on their research, they conclude that ‘on the whole, economic studies of distance 
education indicate that per-student costs can be comparable to or less than those of traditional 
campus-based colleges. When students are off campus, institutional support costs are 
relatively less, salaries of personnel involved in direct delivery of instruction are less, and an 
increase in seen in new development, materials, and delivery systems costs. Relative to 
conventional educational costs, the investment in technology delivery systems reduces costs 
through lower direct contact with students brought about by the mass distribution of 
instruction from a smaller centralised teaching staff.’ (p. 202). Furthermore they state that 
‘video has the capability to convey many forms of representation. Thus video conveys many 
other media and is itself characterised by the cluster of capabilities to combine motion, 
images, and auditory information in realistic ways. Second, the capabilities of video are 
potential capabilities; they offer an opportunity rather than a guarantee to benefit learning’’ 
(p. 210). Naturally this remark also applies to the use of ICT in higher education.  

Rada (1998) discusses the effectiveness and efficiency (as defined by himself) of computer-
supported peer-peer learning in an academic environment (see also Section 4.3.2). He 
concludes that ‘the focus in this paper is on the active involvement of the computer in 
tracking student-student interactions and the impact on the efficiency and effectiveness. The 
conclusion about the cost-effectiveness of virtual classrooms is not straightforward…..To 
further explore the use of such techniques in education requires further isolating the 
parameters that are important in cost-effective, technology-supported, classroom 
education…..These are case studies rather than rigorous experiments. However, given the 
rapidly changing nature of the tool sets that are available and the enormous potential for such 
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tools to impact the efficiency and effectiveness of classroom learning, experiences such as 
these need to be documented’ (p. 145).  

Montgomery and McGovern (1997) report about the use of e-mail, newsgroups, telnet and the 
WWW in a course about database modelling en programming. They state that ‘our 
experiences cause us to believe that distance education using the Internet can be effective and 
enjoyable if and only if the communication networks from the student to the local server, 
through all intermediate links to the remote supplier of the courseware, are super-reliable (of 
the order of 99% uptime)’. After which they ask themselves if this level of reliability is 
obtainable, pointing to the fact that in other sources 86% reliability is reported. They conclude 
that ‘unless all the elements of the computer-based training and learning system provide--as 
an integrated unity--responsiveness of a quality equivalent to that generally expected from 
such systems, the cost of administration (to overcome complaints) will be higher or the 
effectiveness of learning poorer, or both of these outcomes in conjunction, than can be 
achieved by traditional approaches’.  

As a conclusion it seems reasonable to assume that student achievement will, at least, remain 
equal when using media or ICT to support education and training. The research on output 
effects mainly reflects the context and goals of traditional educational systems. Many claim 
however that specific approaches integrating multimedia and telelearning lead and are 
particularly focused towards new kinds of outputs, in particular in the affective domain 
(feeling good and self-confident about technologies), the psychomotoric domain (be able to 
handle new technologies with confidence), and with respect to higher cognitive and meta
cognitive skills (to have insight in global and complex problems, to be able to locate and use 
available information, to be able to solve problems). Often traditional measurement 
methodologies are less appropriate to capture such outputs. Therefore, other measurement 
methods will have to be developed and applied (Moonen, 1997; see also Section 4.4.5). 

5.3 Conclusions 

In Section 5.1 a number of questions were formulated. In this section an answer will be given 

to these questions based on the literature that was reviewed in the previous sections.  


The initial questions for this chapter were: 

� On the basis of what strategic analyses and considerations are technologies being chosen 


and what are the arguments for such decisions? 
� What are the costs, how can they be calculated and what are cost-related issues? 
� What should be emphasised, from a cost-effectiveness perspective? 

Decision making 
The move toward dual mode delivery is a prime motivation for technology choice. A general 
trend is that higher education institutions are evolving towards dual-mode institutions, 
offering on-campus education as well as off-campus possibilities.  In the USA, this is 
commonly via one-way or two-way video to fixed remote-site operations.  However, in all the 
countries in this study, the Internet and the WWW are major or the main facilitators for this 
direction. Asynchronous applications, with a strong emphasis on e-mail, and the use of 
WWW as a resource base, are the main application areas at this time. One can expect that, 
with the expected availability of Internet2, broadband facilities will become available at 
affordable costs. Then the use asynchronous and, in a lesser way also synchronous, desktop
audioconferencing and of desktop-videoconferencing probably will become popular as well. 

The arguments for such use are partly educational but mainly strategic and economic (see also 
Section 2.1 and Section 4.2.1). Institutions for higher education want to broaden their student 
base and want to attract more students (as the number of students is directly related to their 
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funding). It is not clear yet, maybe even doubtful, if moving from single to dual mode will 
solve existing structural financial problems. The real benefit for the institution is probably the 
stimulus to rethink the curriculum, didactical approach, expertise of instructors, and so on. 
Introducing ICT in education can function as a sort of a kind of psychiatric or epistemological 
treatment: Who am I, What am I doing, Why and how? Is this the right choice? Given the 
circumstances created by the new technologies, how can I change for the better? (Moonen & 
Gastkemper, 1983). 

Costs 
From all the literature it is clear that no definitive methodology for cost calculations exists 
with respect to the use of ICT in education. This is particularly so with respect to dual mode 
situations in traditional universities, as most of the cost-effectiveness literature in this area has 
been based on (a limited number of ) traditional distance education institutions.  Systematic 
research in this area is absolutely necessary in order to avoid substantial financial problems in 
the future. 
There are many categories of costs. Substantial costs have traditionally been caused by the 
development and production of material, and the personnel costs needed to deal with the 
enormous amount of communication caused by the new telecommunications facilities through 
the Internet. 

The traditional high costs and long development times associated with the production of ICT-
related learning materials are now changing, because of the current shift whereby consumers 
of learning materials (instructors and students) also become producers (see Section 4.3.5). 
This trend can help lower the costs of development (assuming that because of the world-wide 
availability of the WWW economies of scale and distributed work apply). However, such 
gains will completely disappear if no stringent measures are taken to structure and contain the 
electronic communications between students and instructors and the amount of time needed 
for the instructor to manage and make comprehensive use of a WWW-based course 
environment.  

Other important cost factors are the maintenance and the replacement costs of hardware, 
software and telecommunications facilities; and the opportunity costs of university staff who 
have to spent considerable time becoming aware of the new technological developments, or 
want to be engaged in product development themselves. And, although it will be almost 
impossible to execute the following suggestion, it is nevertheless necessary to slow down the 
current pace of introducing new technologies in education. If the current pace continues 
(which will most probably be the case), it is impossible for institutions (financially) and 
instructors (mentally) to keep up.  

Costs and effectiveness 
There is only very limited information about the cost-effectiveness of the use ICT in general, 
and of the use in higher education in particular. The available studies available generally refer 
to media and ICT in distance education. In respect to the fast evolution of the possibilities of 
ICT and the ever-changing prices of hard- and software and telecommunication, it is almost 
impossible to precisely investigate the cost -effectiveness of the newest ICT applications. 
Recently, more and more studies are investigating ICT use in dual-mode situations. The 
studies available, however, have little overlap regarding the methodologies used and mostly 
describe case studies that are very context specific and in most cases are not based on a 
systematic approach in which specific ICT applications are implemented in a broad range of 
disciplines and in geographically dispersed institutes.  

In addition, in educational research there is an in-depth discussion occurring about cause-and
effect relationships in the context of the measurement of the effectiveness of the use of ICT in 
all of the target countries of the study. A main question is: What is the main factor that causes 
an effect: the instructional method or the technology? In addition, it turns out that roughly 
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speaking, the learning effect of the use of ICT does not significantly differ from the effect of 
more-traditional teaching methods (with the exception of the use of ICT in applications that 
aim at the training of simple knowledge and skills using drill-and-practice methods). 
Therefore, one can take as a basic assumption that the effectiveness of the use of specific 
technology, if it fits well in the context of the learning situation, will not be lower compared 
to more traditional methods. These considerations lead to the conclusion that there are so 
many confounds in determining either the costs or the effectiveness of an ICT application in 
use in higher education that it must be understood that any conclusions can at best be highly 
speculative, particularly in their generalisability to other local contexts. 

The difficulties in measuring the effects of a particular ICT application are more fundamental 
than the difficulties in measuring costs in that the interaction of instructor, students, 
instructional method and technology is impossible and undesirable to disentangle. The most 
complicated aspect of costs is to better quantify instructor time relating to ICT use.  This 
means then, that cost-effectiveness studies relating to ICT use in higher education should 
concentrate on the topic of costs. Costs in particular include instructor time. The lack of 
insight now available with respect to the costs of the use of the WWW and e-mail in a faculty, 
for example, can lead to serious organisational and financial problems as instructors become 
overloaded with their maintenance of ICT-related tasks.  

From this, the following general conclusion can be drawn in relation to the research questions 
of this chapter: Because of the fundamental difficulties in measuring the effects of a particular 
type of ICT application (for example, separating the application from the pedagogic approach 
used with the application), it is more worthwhile to focus on costs. Costs also include 
instructor time. The lack of insight now available with respect to the costs of the use of the 
WWW and e-mail in a faculty, for example, can lead to serious organisational and financial 
problems as instructors become overloaded with their maintenance of ICT-related tasks.  
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Chapter 6: Overview of the Study, Conclusions and 
Recommendations 

B. Collis 
M.C. van der Wende 

6.1 Overview of the Study 

6.1.1 Purpose of the Study 
The aim of this study was to provide an insight into the state of the art in the use of ICT in 
higher education in a number of countries outside The Netherlands. On the request of the  
Ministry of Education, Culture and Science, the following range of countries was included in 
the study: Belgium, Finland, the United Kingdom, Australia and the United States of 
America. Additionally attention was paid to initiatives at the European level. The study 
concentrated on national policies and institutional strategies for ICT, on educational models 
and pedagogical implications, and on the costs and effectiveness of ICT. Special attention was 
paid to forms of collaboration, both within countries and internationally, and to governmental 
strategies to stimulate the use of ICT in higher education.  

6.1.2 Definitions 
In the context of this study, higher education was understood as the broader domain of tertiary 
and further education, including initial and post-initial studies, international education and 
lifelong learning. However, the primary focus was on traditional universities. 

ICT was understood as information and communication technologies, involving computers, 
network systems, and in particular data networks running under the Internet protocol (IP). The 
term ICT applications was used to refer to the various categories of software that can be 
typically used for the course-support process in higher education.  

6.1.3 Research questions 
The central question in this study was as follows: what is the state of the art in the use of ICT 
in higher education in a number of countries outside The Netherlands and what are the 
consequences at the policy and strategy levels, educational models and implications, and the 
costs and effectiveness issues related to this? 

More specifically a number of questions were asked with regard the following areas. 

Policy and strategy issues: 
�	 Institutional strategies: To what extent and on the basis of which perceptions and 

strategic considerations are institutional or faculty level policies for ICT being  
developed ? 

� Collaboration and competition: Which forms of inter-institutional, intersectoral and 
international collaboration exist and how do they function? 

� Role of the government: What is the role of the (national) government regarding the use of 
ICT in higher education? 

Educational aspects: 
� Educational uses: In what ways is ICT being used for course support in higher education 

and how does the ICT use relate to the pedagogical practices used in the course? 
� Effectiveness, efficiency and flexibility: How and in what ways do pedagogical practices 

involving ICT influence the effectiveness, efficiency and flexibility of course delivery and 
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participation? Can particular target groups be identified that particularly benefit from 
more-flexible course delivery and participation? 

� Implementation: To what extent are pedagogical practices involving ICT use 
implemented systematically throughout faculties or universities? What factors influence 
this implementation?  

Decision making, costs and effectiveness:

� Decision making: On the basis of what strategic analyses and considerations are 


technologies being chosen and what are the arguments for such decisions? 
� Costs: What are the costs, how can they be calculated and what are cost-related issues? 
� Costs and effectiveness: What should be emphasised, from a cost-effectiveness 

perspective? 

Methodology 
The study has been carried out primarily on the basis of desk research, for which, besides 
library resources, the Internet was a very helpful tool. This was complemented by data 
gathering in the countries in question. This took form by strategic interviews with key persons 
and by consultation of colleagues through international networks (see Annex II for an 
overview of contact persons), attendance at on-site conferences and systematic use of the 
WWW and e-mail. 

6.2 Main conclusions 

The conclusions for the research questions based on the analysis of the US, UK, Australia, 
Finland, Belgium experiences and relevant initiatives in the EU as presented at the end of 
Chapters 3, 4 and 5 are summarised in Sections 6.2.1, 6.2.2 and 6.2.3.  

6.2.1. Policy and strategy issues: 

Institutional strategies 
Lacking strategies: rich experimentation but weak dissemination 
Due in part to the fact that in many cases institutional strategies for ICT are still lacking, 
interesting experimentation does not generally lead to successful dissemination and adoption 
on a wider scale. 

A lack of incentives for staff 
There is a lack of incentives which would stimulate staff to undertake action in the area of 
ICT. In particular staffing policies (including staff training), reward systems and quality or 
performance indicators are ill-adapted to the role that ICT is expected to play. This conclusion 
does not only derive from the policy analysis, but also from the pedagogical point of view 
(see 6.2.2). 

Managerial difficulties 
A weak understanding of technological development and possibilities of ICT by the senior 
management, funding problems, and the complexity of the development and mainstreaming 
of quality learning-related applications hinder the broader implementation of ICT. 

Collaboration and competition 
Successful initiatives in ICT feature strong collaboration 
Inter-institutional and inter-sectoral collaboration between universities and companies are 
characteristics of many successful ICT initiatives although they do not generally continue into 
sustainable implementation in the individual institutions. Co-operation between higher 
education, telecommunications and multimedia computer-software companies and publishers 
is needed as their respective competencies are required for quality products and services. 
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However, collaborative activities should combine with the specific implementation conditions 
in individual institutions in order for sustainability and impact on practice to occur.  

Strong international competition  
There is a strong international competition for educational markets that can be served by 
flexible participation in education offered by traditional universities as well as those 
institutions formally based on distance education. Especially institutions from anglophone 
countries are active in this market. 

Market forces push for substantial use of ICT 
The push for a substantial use of ICT in distance learning programmes has come from new 
educational markets, life long learning and international education in particular. The response 
of higher education to these market needs is leading in many countries to a convergence of 
distance and traditional (on-campus) education.  

The role of the government 
Facilitation and deregulation 
Governments facilitate and support the use of information highways for educational purposes. 
They encourage the establishment of educational networks and of inter-institutional and 
public-private partnerships, and try to create the right regulatory environment. Further 
deregulation will enable institutions to respond to new market demands and will inspire the 
necessary organisational change in higher education institutions. 

Incentive systems are not adapted to ICT 
Current funding mechanisms and accrediting systems are in general not adapted to the 
technological innovations in higher education and provide insufficient incentives to 
institutions to develop activities in the ICT area.  

A need for quality assurance of virtual higher education 
In general, governments still need to find a way to fulfil their responsibility in quality 
assurance and  accreditation of ICT supported higher education. Also in the area of consumer 
information and consumer protection vis a vis programmes that are delivered from non
accredited institutions from abroad much still has to be developed.  

6.2.2 Educational aspects 

Educational uses of ICT 
Basic tool use is widespread 
The use of word processing, e-mail and the WWW is common among instructors and students 
in the USA, UK, Australia and Finland.  General computer literacy for both instructors and 
students and access to networked computers and the Internet is not a problem.  

WWW-based systems are becoming the major instructional-support tool 
In all of the target countries, but particularly the USA, UK, Australia and Finland, the use of 
WWW-based instructional resources and course-support environments is widespread but still 
growing rapidly in terms of the comprehensiveness of services integrated in a single WWW-
based system.  Almost all the new developments reported from these countries in national and 
international conferences and journal articles in 1998 and 1999 include the use of WWW-
based tools, sites, systems and resources. In particular, WWW-based course-support systems 
integrated with multimedia and administrative databases are rapidly growing in use.  

Computer communications and, or integrated with, WWW-based resources are used to 
support both on-going and innovative instruction 
The use of computer-mediated communication and WWW-based resources and systems is not 
restricted to distance delivery but also is becoming common within traditional courses and 

109 




institutions. Examples from every country can be found of uses of computer-mediated 
communication and WWW-based resources and systems. Typically now WWW-based 
systems include communication support and the major computer conferencing systems are 
becoming WWW based.  WWW-based course-environments support both on-going and 
innovative learning activities in relation to lectures and presentations, to self-study materials, 
to course assignments, to collaborative learning and group activities and to new forms of 
computer based assessment. Pedagogical re-engineering supported by computer conferencing, 
and increasingly, WWW-based tools and systems are occurring in many courses in traditional 
higher education institutions, at least in the US, Australia and the UK.  

WWW-based systems support a newly emerging pedagogy that integrates the best of face-to
face and distance teaching 
A new pedagogy is emerging in the target countries, in which the best aspects of face-to-face 
contact are being integrated with the best aspects of distance delivery, via the combination of 
new didactics and ICT applications, particularly computer conferencing and more currently, 
WWW-based support systems that include communication support.  Two trends that are 
particularly noticeable are: a trend away from reliance on the lecture in traditional education, 
and a trend toward more communication and group activities in both traditional and distance 
education institutions. The convergence of these two trends is resulting in new pedagogical 
practices. 

Active students 
ICT applications emphasise active student participation, and  among-student interaction. 
WWW sites are used as much for the sharing of self-created materials as for the study of pre-
made resources. Group-oriented or group-based student activities, particularly asynchronous 
discussions among the students and activities in which the students themselves contribute 
materials to the course WWW site for use by other students or a broader public, are frequently 
reported. Instructors are contributing their own presentation notes and documents to course 
WWW sites.  A focus on learning as a social process is strong and the use of WWW resources 
as groupware support is growing in importance. 

Standalone educational software is changing its characteristics 
The experience in the target countries with centrally funded software-development projects, 
particularly the UK and Australia where national evaluations have been conducted, is that 
standalone products developed in such projects are generally not used by others and fade from 
use even by those in project teams after project funding ends. There are few examples of 
successful commercial educational software products for higher education. Products that stay 
in use are typically niche products,  serving a particular local situation.  A major trend is 
toward smaller educational resources, often in the form of Java applets, Javascript routines or 
less frequently Shockwave animations, integrated within a WWW-based course-support 
environment rather than being standalone products. The WWW browser is becoming the 
standard user interface for educational resources.  

Efficiency, flexibility and effectiveness 
Efficiency 
In all the target countries examples can be seen of the use of ICT applications, including 
standard applications such as word processing, computer-presentation tools (i.e., PowerPoint), 
e-mail and WWW-based tools, to increase the efficiency and professionalism of education, by 
both instructors and students. Lecture notes and PowerPoint presentation materials are 
routinely available via WWW sites, as well as information about course procedures, and 
announcements. Students routinely use PowerPoint for presentations. Communication among 
instructors and students via e-mail is commonplace and can be efficient. Increasingly students 
submit assignments via e-mail attachments or WWW sites and feedback is returned the same 
way. Students and instructors maintain WWW-based homepages and bookmark lists  for 
convenient contact and access to personal resources. 
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Flexibility 
Flexibility includes distance and time but also many other dimensions such as those relating 
to source and type of learning materials, assignments and study materials. WWW-based 
systems increasingly are used to support more-flexible delivery and course participation. 
WWW-based literature searches provide more flexibility to the instructor and student than 
library visits. 

Effectiveness 
Efficiency gains and flexibility increase can be measurably documented as evidence of the 
effectiveness of ICT use in higher education. Learning effectiveness  is often reported in 
terms of less-concrete indicators, including positive student attitudes and improved literacy, 
and in terms of behaviours such as more communication, more opportunity to interact with 
others internationally, and new forms of learning experiences. Actual effectiveness in terms of 
test scores and grades is harder to document especially beyond the particular situation of the 
pioneer instructor or researcher. There is frequently a comment that new forms of assessment 
need to be found to capture the high-quality learning activity that is going on.  

Implementation 
Moving from individuals or projects to systemwide use 
In all the countries studied, a common phenomenon is that sustainable and scalable use of IT 
applications beyond the pioneer or special project is difficult. Barriers to implementation  
include demands on instructor time, energy and patience; lack of incentives for instructors and 
lack of incentives for students if ICT use is not required as part of the assessment practices in 
a course. When implementation across a unit or institution does occur, many factors are 
involved including institutional policy, support by key figures in the institution, a locally 
adapted implementation strategy, reliable technology, fit with local culture and experience, 
and instructor engagement and support. 

Collaborative projects 
Collaborative projects involving a number of universities are often stimulated, but do not 
often lead to sustainable use of the project outcomes within the individual institutions unless 
there is a common technology and common subject area involved and a plan for sustainability 
after the project concludes. Collaborative or co-operative projects involving a variety of 
partners typically take considerable time to get started.  

WWW-accessible multimedia databases 
One promising direction for collaboration among universities is on subject-specific 
multimedia resource collections organised in a database and accessible via a WWW browser.  
Issues relating to metadata for indexing, copyright and fees for use are emerging as 
implementation factors.  

6.2.3 Costs and effectiveness 
Reasons for decisions 
The move toward dual mode delivery is a prime motivation for technology choice 
A general trend is that higher education institutions are evolving towards dual-mode 
institutions, offering on-campus education as well as off-campus possibilities. Many decisions 
made for certain types of ICT use are based on the need to support dual-mode operations. In 
the USA, this is commonly via one-way or two-way video to fixed remote-site operations. 
Computer communications via the Internet and the WWW are however key tools in all 
countries in the move toward dual-mode operation. 

Decisions are partly educational but mainly strategic and economic 
Although improving the quality of education is generally sited as a reason for decision 
making about ICT in a higher education institution, reasons that drive decisions are more 

111 




related to strategy, in terms of increasing the number of students, or economic, doing the same 
or more with less expenditure on instructors and facilities, or both. 

Costs 
Cost calculations are complex 
From the literature it is clear that no definitive cost calculations exist with respect to the use 
of ICT in education, and the attempts that have been made are generally based on distance 
education institutions rather than tradition settings or dual-mode settings or involve 
incomparable methodologies.   

Costs related to new roles of the instructor and students are not usually considered 
The current shift toward instructors and students becoming more involved in the production 
of course resources, via conferencing or contribution of resources to a course WWW site, is 
complicating the cost calculation further as such costs are typically not factored in. Instructor 
time, particularly on e-mail, is underestimated and typically not compensated. 

Costs and effectiveness 
Isolating the basis for effectiveness 
While cost calculations are difficult, effectiveness measurement is apparently even more 
difficult to do using any kind of a standard methodology.  The separation of the effects of the 
ICT from the effects of the instructional methods, the instructor and the overall context is a 
major problem in attempting to make a cost-effectiveness statement, let alone a cost-
effectiveness comparison.  There are so many confounds in determining either the costs or the 
effectiveness of an ICT application in higher education that conclusions about cost-
effectiveness are at best speculative, particularly in their generalisability to other local 
contexts. 

Measuring costs vs measuring effectiveness 
The difficulties in measuring the effects of a particular ICT application are more fundamental 
than the difficulties in measuring costs in that the interaction of instructor, students, 
instructional method and technology is impossible and undesirable to disentangle. In contrast, 
the most complicated aspect of costs is to better quantify instructor time relating to ICT use.  

Focus on costs 
Because of the fundamental difficulties in measuring the effects of a particular type of ICT 
application (for example, separating the application from the pedagogical approach used with 
the technology), it is more worthwhile to focus on costs. Costs include instructor time, and 
opportunity costs for instructors when spending time on technology management takes time 
away from other activities. 

6.3 Implications 

In the previous section, the answers to the research questions have been summarised. On the 
basis of these conclusions, the following main themes with important implications for further 
decision making can be formulated:  
� Responsiveness
� Flexibility 
� Dual mode 
� The Internet and WWW-based course-support systems 
� Incentives 
� Implementation  
� Costs / effectiveness  
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The themes are interrelated, but emerge in all the countries of the study.  Higher education 
institutions, in response to the need or desire to serve larger or new student groups, make ICT-
related decisions that predominately are based on strategic and economic perspectives, as well 
as pedagogical. The move toward traditional universities also offering flexible forms of 
participation in their programmes, including partially or totally at a distance, has led to dual-
mode operation, in particular in the USA and Australia but also in the UK and Finland (and at 
modest level in Belgium). Programmes funded by the European Commission emphasise this 
move toward dual-mode and more-flexible learning, including cross-boundary.  Although 
video conferencing, one-way and two-way, is established in the USA as a major way to 
facilitate an institution’s strategic commitment to dual-mode delivery, it is less established in 
the other countries, although institutional or regional examples exist. What is common in all 
the countries sampled is the use of the Internet for e-mail and the WWW. In all countries, 
these technologies, particularly integrated collections of tools, resources, and communication 
support in WWW-based course-support systems, are the major focuses of new development. 
The literature from 1998 and 1999 national conferences and major journals from the target 
countries is almost entirely dominated by applications of ICT that involve networks and most 
generally, WWW-based tools, resources and integrated systems. Interest in traditional 
standalone educational software is limited to niche markets or local situations; the 
functionalities of traditional educational software however are being integrated within WWW 
environments, via Java applets, agents and other tools for interactivity and learner support. A 
major trend in the use of WWW sites in higher education is that instructors and students 
contribute some of the content of the site, via PowerPoint presentations, lecture notes, 
discussion comments, personally selected additional study materials (either as files or via 
links), and the publication of student assignments and projects. Support for an active process 
of participation in the course is becoming more of a focus for WWW-based use in higher 
education than is support for content delivery. 

But while such trends are strong and widespread, there is also a shared awareness of problems 
facing the implementation of ICT to full deployment in a faculty or institution. 
Implementation, sustainability and scalability, are seen as a major challenge. The majority of 
special ICT projects, particularly those involving collaborations between several universities 
and other partners, fail to be sustainable after project conclusion.  Many analyses have been 
done in the target countries, and several common problems emerge, primarily related to 
instructor time and incentives. While institutions make strategic decisions about the need to 
use ICT to stimulate dual-mode delivery, they rarely include structural incentives for 
instructors, in terms of the merit systems used for promotion, tenure, and academic status for 
the effort involved in making use of ICT in instruction. Reward systems remain rooted in 
terms of publications in scientific journals.  Similarly, once students are beyond the novelty 
effect of using a new technology, they too need to see how the use of a technology pays off in 
the assessment practices of a course. If its use is optional, many students will not use it. For 
implementation to succeed in an institution, many factors must be addressed at the same time, 
and integrated in a way personal to an institution. Collaborative projects with other partners 
stimulate the sharing of ideas and experiences but may be of limited value in terms of within-
institution implementation.  

Because the effectiveness of ICT use cannot be disentangled from the contextual factors in 
which it is used, cost-effectiveness studies of ICT use in dual-mode institutions are difficult to 
carry out and even more difficult to transfer to other contexts. Costs however, should be better 
understood than they now are, particularly costs in terms of instructor time. The expectation 
that instructors will do more communicating, more interacting, more individualising, and 
more production of their own learning resources through the opportunities made possible by a 
more-flexible approach to education and the use of computer communication and the WWW, 
needs to be seriously examined in terms of the hidden and opportunity costs to the instructor 
and the institution.  
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6.4 Comparison with the findings of the national study 

The national study on ICT in higher education used a population-wide survey method while 
the international study was based on expert synthesis of trends and issues from a wide variety 
of sources. Thus it is difficult to directly compare the conclusions of the two reports. In Table 
6.1, the general conclusions (based on the preliminary results) of the national study will be 
noted and for each a comment will be made in relation to the international study. 

Table 6-1: Conclusions of the national study, and comparisons with the international study 

National study general conclusions (Section 
5.1) 

Comparisons with the international study 

1. ICT matters in higher education 1. Same: ICT is a matter of strategic policy 
concern in all countries in the international 
study; extensive examples of ICT use in 
teaching and learning can be found in all 
countries 

2. There is a high use of standard applications 
and e-mail 

2. Same 

3. The WWW is mainly used for searching 3. Major difference: WWW use is much more 
for information by students extensive, more varied, and more technically 

and pedagogically complex in the USA, UK, 
Australia and Finland 

4. ICT applications appear in some study 
areas more than others 

4. Difference: In the international study, 
examples of ICT use were found in all 
disciplines; there is no information as to 
relative amounts of use per discipline 

5. Humanities and arts make very little use of 
ICT applications 

5. Difference: In the target countries (with the 
exception of Belgium), many examples can 
be found of WWW use in all subjects, 
including the humanities and arts 

6. Educational motivations for the use of ICT 6. Major difference: In the target countries 
are frequently stated, particularly flexibility (with the exception of Belgium), there are 
increase and rich learning environments, but extensive uses of WWW-based resources and 
there is little realisation of these motivations systems to operationalise the motivations of 

‘flexibility’ and ‘learning as an active social 
process’ 

7. Barriers to implementation: Lack of time, 
need for instructor education 

7. Same: Lack of adequate time and lack of 
instructor insight, skill and motivation are 
problems throughout the world 

8. Collaborative projects involving 
universities and industry and between 
universities are limited and yield little 
sustainable results 

8. Same: A major problem in all the target 
countries is how to sustain commitment and 
how to scale up institutionally after a project 
is over. The most typical pattern is that when 
projects stop, the use of ICT that had been 
involved in the project stops or does not 
diffuse to others in the institution 
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Thus, comparing the two sets of results, it could be tentatively said that the same problems 
affect the target countries and The Netherlands. The same general diffusion of ICT 
particularly for word processing and e-mail occurs, but the majority of countries in the 
international study have considerably more experience, variety, sophistication and depth in 
their use of ICT applications within the course-support setting, and translate this use into 
strategic payoffs relating to new flexibilities and more efficiencies in their higher education 
institutions.  In particular, the extensively developed dual-mode nature of universities in the 
USA and Australia, and the movement toward dual-mode and/or partnerships with companies 
and in regions in the UK and Finland are important economic and strategic stimulants to the 
decision to commit to the use of technologies such as video conferencing and particulary 
WWW-based systems at the institutional level in those countries. In contrast, the lack of this 
tendency as a strategic and economic motivation in The Netherlands (and Belgium) is perhaps 
the major reason for the relatively meagre use of the WWW and video-conferencing in higher 
education in those countries (see Items 3, 4 and 5 above) compared to Australia, the USA, the 
UK and Finland. 
 
 
6.5 An actor-specific model as a context for recommendations  
 
In order to make coherent and relevant recommendations based on the international study, the 
various actors involved in the eventual use of ICT in a higher education institution and their 
interactions have to be carefully understood. In this respect it is useful to distinguish between 
the various levels at which the actors are operating and the way in which they influence 
actions at other levels by providing incentives, obstacles, challenges, partnerships, 
competition, etc. This approach takes account of the influence of the overall environment in 
which an individual student, an instructor, a faculty, an institution or even the higher 
education sector as a whole functions. This approach is demonstrated in the model shown in 
Figure 6.1.  
 
Figure 6.1: Actors involved in the use of ICT in higher education 
 

 
 
 
 

 115 




6.6 Recommendations 

On the basis of the above model and the conclusions relating to the research questions, a 
number of recommendations will be presented addressed to three groups of the various actors 
involved in the use of ICT in higher education, the Ministry, institutional decision makers, 
and instructors. 

6.6.1 Recommendations to actors at the national level  

Broadening of the mission and deregulation to enhance responsiveness  
From the study, it became clear that small-scale initiatives with the use of ICT from within 
the institution can only grow into substantial change when the institution is really challenged 
to develop an ICT strategy.  Internationally this is mostly occurring by pressures to move 
toward dual-mode delivery and by the growing competition in the higher education market. 
Higher education policy should encourage the competitiveness and responsiveness of higher 
education institutions to these pressures, on the one hand by taking the lifelong learning 
agenda and the international dimension of higher education systematically and explicitly into 
account and by recognising the importance of ICT for this broader mission and on the other 
hand by creating an institutional context that is sufficiently deregulated in order to enable 
institutions to respond to these new challenges. Promising context and directions seem to be 
offered in the ‘Agenda HOOP 2000’, which proclaims ‘flexibility, internationalisation and 
deregulation’ as the central orientations in the agenda for the future of Dutch higher 
education. 

A change of contextual conditions and incentives  
The above implies a different use of policy instruments, such as funding and evaluation. 
Restrictions in funding of students who are enrolled as part-time or distance learning students 
should be removed so that dual-mode operation can develop without financial disincentives. 
In the evaluation of institutional performance the use of ICT should be taken into account as a 
quality issue. Furthermore, students should as consumers be informed about such 
performance in order to be able to make a good choice and thus influence the improvement of 
services and programmes. And institutions should be encouraged and enabled to operate in 
partnership across national and sectoral boundaries. 

Stimulation of collaboration with a strong implementation perspective  
Collaboration within the higher education sector and with the business community should be 
stimulated. As a consequence of the focus on institutional implementation, governmental 
policies should however only initiate collaboration structures that also support 
implementation in the institutional context. They should avoid such situations where 
institutions only agree to collaborate with other institutions in order to obtain funding. This 
leads to fragmented projects which are often disconnected from the institutional policy or 
framework. Consequently, the results are difficult to disseminate and no broader or long-term 
impact can be expected. In this respect it is useful to differentiate between the different phases 
of the innovation processes related to the use of ICT. In the first phase of initiation or 
adoption, collaboration between institutions can be very useful to generate ideas and 
approaches. In the following phases of implementation and institutionalisation, however, the 
context of every individual institution requires often a more specific approach. In these phases 
collaboration can still be useful, e.g. in the support of platforms where experts and leaders of 
institutional change processes can meet and share experiences. Furthermore, discipline-
specific co-operation is promising, across organisations. Strategic collaboration between 
institutions or organisations which can clearly formulate how they will create a win-win 
situation in the medium and long term is appropriate. So is the stimulation of interest from 
commercial organisations such as multimedia companies and publishers, given a common 
platform. 
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An international scope of action 
As a country with a small language area, the Netherlands should have a systematic 
international approach to this area of policy development. Not only should institutions link 
their ICT strategies to their internationalisation efforts, also the government should consider 
the two policy areas in relation to each other. This has both a qualitative and a quantitative 
dimension. Quality relates to the input that international collaboration provides on 
international trends and standards, and to benchmarking options for quality and performance. 
Quantity refers to the required economies of scale. In many cases the Dutch language area 
will be too small for certain (especially multimedia) products to be profitable. This has an 
important implication for the language of instruction. A gradual switch to English will in 
general be necessary in order to both benefit from available materials and to disseminate ones 
own products on a larger scale and in a more-profitable way. Especially the latter will make 
Dutch higher education institutions more attractive partners for commercial organisations.  

Adaptation of quality assurance and consumer information systems 
As is the case with many educational innovations, there is a strong conceptual link between 
the introduction of ICT and the quality of education. ICT is expected to improve the quality of 
education. Furthermore, it has been argued that since the application of ICT is a quality aim of 
teaching, it should be specified in performance agreements or other quality-assurance 
instruments. However, current quality-assurance systems and methods are focused on 
traditional on-site teaching and learning. Therefore, adjusted or new mechanisms for assuring 
the quality of ICT-supported education provided by accredited institutions are required. 
Furthermore, the government needs to consider its role and responsibility in respect to those 
organisations that offer education and training services from abroad. Adequate consumer 
information and protection should be provided about the status of the provider, the academic 
quality of the courses, the value of credentials and degrees, etc. As this is a vast and rapidly 
developing field, the government would benefit from international initiatives in this respect, 
e.g. those undertaken by intergovernmental organisations.  

6.6.2 Recommendations to institutional-level decision makers 
Develop a strategic and economic rationale, as well as an educational vision 
For ICT use to have impact on an institution as a whole, a strategic rationale is necessary and 
economic and cost aspects must be continued. If institutions wish to expand their student 
populations or move with the world-wide trend toward more flexible delivery, they need to 
develop a strategic plan for a new form of operation, such as dual-mode operation, and choose 
a technology strategy to fit that plan.  

Focus on implementation incentives and support 
While many institutions offer support for ICT use to faculty who volunteer an interest, the 
majority of instructors need the support and the push of a comprehensive implementation 
strategy. Critical to this strategy should be incentives for instructor engagement. Incentives 
should be structural, such as awarding innovative use of an  ICT application, in line with the 
strategic goals of the institution, as much as (or even more) than the rewards currently given 
to publication in scientific journals. 

Study and respond to hidden costs 
The indirect and hidden costs of ICT use in the institution need elaboration. The amount of 
time that faculty now spend on maintaining their own professional communication (via e-
mail) and handling their own professional document production (via word processing) is now 
being increased by the amount of time needed for increased communication and interactivity 
with students via e-mail, computer conferencing and the use of WWW-based environments. 
On top of this, instructors are now increasingly being expected to manage their own course 
WWW sites, to maintain a professionally credible personal homepage, and to develop new 
pedagogical methods involving ICT use. Institutions must come to a sharper realisation of the 
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time costs and the opportunity costs involved in this ICT use as a first step, and as a second 
step take measures to relieve the increasing pressure on faculty for ICT management.  

Support a common WWW-based course-support system for the institution 
From the international trend it is clear that WWW-based course-support systems, integrated 
with a multimedia database and an administrative database, are a major tool in any 
institutional attempt to offer more-flexible learning. Such systems cannot be left to the 
energies of the pioneers in an institution. A strategic decision to support and maintain a 
system at the institutional, or at the very least faculty level, needs to be made in order for 
sustainable and scalable use of such a system to occur. At the institutional level, access to the 
system by both instructors and students, from home or workplace, at a minimal cost and 
minimal inconvenience and with responsive and helpful technical-support persons are 
necessary conditions. Also, decisions must be made about issues relating to intellectual 
ownership and multiple use of materials produced by instructors and students and stored in 
the system database. Planning must be in place to support long-term use of the system in the 
institution, moving its budgetary basis to the regular operating costs of the institution rather 
than the special-project status.  

Pay as much attention to the human aspects of implementation as to the technical 
In addition to the technical system and the technical personnel needed to maintain the system, 
the institution must also invest in personnel to support the educational and sociological 
aspects of use of the system. A careful implementation plan to win instructor engagement is 
critical. Key to such a plan is flexibility, to the individual needs and pedagogical experiences 
of the instructor. For many instructors, focusing on the use of a WWW-based system for 
efficiency-related benefits (i.e., students submit assignments via the WWW site not to the 
instructor’s e-mail but to an organised area on the WWW site, instructors do not have to 
produce photocopies of handouts but instead make them available via the course WWW site, 
etc.), is a useful strategy. Provide incentives for instructor engagement in the implementation. 
Work toward changing the culture of the institution, and in particular ensure the engagement 
of high-profile persons in the institution in the implementation process and as users 
themselves of the technology.  

Subsidise implementation, not isolated projects  
While it is still important to nurture the innovative persons in an institution who will be the 
leaders in demonstrating new possibilities with ICT in education, the time is past for a short-
term isolated projects, particularly those involving the development of a specialised piece of 
educational software not likely to be used beyond the direct circle of the developer. Instead, 
steer funding incentives in the institution around implementation, and reward success.   

6.6.3 Recommendations to instructors 
Blend the best of face-to-face and ‘distance’ teaching 
Face to face instruction has benefits in terms of  efficiency of communication, human contact 
and responsiveness, but the use of the WWW with communication tools has benefits in terms 
of providing more opportunity for all students to express themselves or to make their needs 
clearer to the instructor. New forms of student activity can take place outside of contact hours, 
using groupware tools available via the WWW, which do not require students to be physically 
together for their interaction. Flexibility of time and of location of communication and 
interaction beyond what can happen in face to face sessions can allow quicker feedback and 
more personal attention, when required. 

Toward a more-active, contributing student 
Consider pedagogical methods that are not focused on the transmission of content to students 
but instead on the student engaged in learning as an active and social process. A major 
strategy here is to plan course activities so that students are required to do assignments such 
as adding links to new resources to the course WWW site, providing evaluative comments on 

118 




each others’ work (available via the course WWW site), or working together on projects 
whose results will become available for others via the course WWW site.  Students need to 
see that their time is well spent in terms of achieving success in the course; thus ICT-related 
assignments should be part of the regular assessment of the course.  

Look for efficiency gains for both instructor and students 
The instructor should be alert to time- and energy saving ways to make use of ICT, for both 
instructors and students. Students should be able to submit work via the course WWW site, 
rather than have to bring them physically to the instructor. Instructors should look for 
manageable strategies for making use of e-mail or the course WWW site for communication 
with the students. 

Be flexible 
The fact that technology can be used to support more-flexible educational practice does not 
mean that it will; the instructor must be prepared to be flexible as well in terms of course 
procedures and expectations. However, flexibility must be balanced by manageability, for 
both instructor and students. ICT resources and in particular WWW-based course-support 
sites are important tools in making flexibility both possible and realisable in the busy lives of 
the instructors and the students. 
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Appendix 1: Webliography 

Compiled by: H.J.J.G Beerkens and H.H. Leemkuil 

Links of general interest 

Link: 
http://ouhrlon3.ouh.nl/www/embainfo.nsf/974b23b01e4624c98025648000525623/1abb01d68 
4335868802564800055d049?OpenDocument  
Title: Euro*MBA European Master of Bussiness Administration Programme.  
Description: Euro*MBA European Master of Bussiness Administration Programme. The 
philosophy behind the programme is to focus on the European context of business and 
management and to build on the advantages of modern distance learning methods in 
combination with intensive residential weeks. In the Euro*MBA distance learning courseware 
& advanced telematic tutoring facilities are used for more than 50% of the programme, which 
enables students to combine studying with full-time work. In addition, the students will have 
6 residential weeks in 6 different parts of Europe over a period of 2 years. 

Link: http://bates.cstudies.ubc.ca 
Title: Homepage Tony Bates  
Description: Homepage containing various articles of Bates (University of British Colombia, 
Director distance education and technology): 
- Impact of Technological Change on ODLearning  
- The Future of Learning 
- Educational Multi-Media  
- Strategies for the Future 
- What Kind Of University? 
- Technology, Distance Education and National Development  

Link: http://www.oecd.org/dsti/sti/s_t/scs/prod/global.pdf 
Title: OECD report: The Global Research Village: How information and communication 
technologies affect the science system 
Description: Report from 1998. The chapter on education and training of scientists contains 
relevant references. 

Link: http://www.fcae.nova.edu/disted/resources.html  
Title: Distance Education Resources  
Description: The Online Chronicle of Distance Education and Communication with a list of: 
- Distance Education Resources 
- Distance Education Providers 
- Online Journals/Magazines/Newsletters 

Link: http://www.tagish.co.uk/ethos/survey/default.html 
Title: Survey of telematics for education and training in the US, Canada and Australia  
Description: Detailed description of the state of the art in telematics (incl. telematics in 
education) in Australia, Canada and the US. 

Link: http://distance.ce.msstate.edu/jol/  
Title: Journal of Online Learning 
Description: Published quarterly by the International Society for Technology in Education. 
JOL Online is an extension of the text version. 
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Link: http://www.unesco.org/iau  
Title: IAU site 
Description: IAU publications and the world academic database. 

Link: http://http://www-icdl.open.ac.uk/icdl/index.htm 
Title: Distance Learning Institutions and Courses Database  
Description: Distance Learning Institutions and Courses Database: this contains information 
on institutions world-wide teaching at a distance together with de-tails of programmes and 
courses offered by some of these institutions. Distance Education Library: this contains 
references, including abstracts, to the literature relating to all aspects of distance education. 

Link: http://kurs.nks.no/eurodl/eurodlen/index.html 
Title: European Journal of Open and Distance Learning 
Description: EURODL will explore the potential of electronic publishing and thus lead the 
way towards a new concept of what a journal may be in the future. It will publish scholarly 
work and solid information about open and distance learning, education through telematics, 
multimedia, on-line learning and co-operation. 

Link: http://www.accesseric.org:81/searchdb/whatis.html  
Title: The ERIC database 
Description: The ERIC database is the world’s largest source of education information. The 
database contains more than 950,000 abstracts of documents and journal articles on education 
research and practice. You can access the ERIC database via the internet through World Wide 
Web, via Gopher, or via commercial vendors and public networks. You can also access 
printed ERIC abstracts in Resources in Education and Current Index To Journals in 
Education. The database is updated monthly (quarterly on CD-ROM), ensuring that the 
information you receive is timely and accurate. 

Link: http://www.educause.edu/  
Title: EDUCAUSE  
Description: The mission of EDUCAUSE is to help shape and enable transformational 
change in higher education through the introduction, use, and management of information 
resources and technologies in teaching, learning, scholarship, research, and institutional 
management. 

Australia 

Link: http://www.avcc.edu.au/avcc/aarnet/  
Title: Department of Employment, Education, Training and Youth Affairs  
Description: The research in this report differs from earlier reports (e.g. Cochrane et al. 1993; 
Moran 1995) in that it provides a snapshot of the predictions of usage from people involved in 
applying information technology in their teaching; it provides insight into policy in action, 
while also providing a stronger basis from which to infer the effectiveness of future policy. 

Link: http://www.deetya.gov.au/highered/eippubs/eip98-7/eip98-7.pdf  
Title: Doers and Thinkers  
Description: Doers and Thinkers: An Investigation of the Use of Open-learning Strategies to 
Develop Life-long Learning Competencies in Undergraduate Science Students University of 
Western Sydney, Nepean May 1998 

Link: http://www.deetya.gov.au/highered/eippubs/eip97-22/eip9722.pdf  
Title: New Media and Borderless Education  
Description: Department of Employment, Education, Training and Youth Affairs New Media 
and Borderless Education: A Review of the Convergence between Global Media Networks 
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and Higher Education Provision (January 1998) This report examines and tests the available 
evidence for the interest and involvement of global media and communication networks in 
higher education provision across borders, against the background of world-wide trends 
towards globalisation of markets, communication, and culture. 

Link: http://www.deetya.gov.au/highered/operations/eip9703/front.htm 
Title: role of information technology (IT)  
Description: There is widespread agreement that the role of information technology (IT) is 
critical to the future success of Australian universities. But there is little understanding and, 
hence, agreement about how it should be managed. The purpose of this study is: 
To identify how higher education institutions are managing the introduction of technology to 
deliver and administer higher education and what approaches at the institutional level have 
been most effective in ensuring that technology is applied effectively to educational delivery 
and administration. 

Belgium 

Link: 
http://www.ond.vlaanderen.be/hoger_onderwijs/universiteiten/Innovatie%20startpage.htm 
Title: Discussienota over de innovatie van het HO in Vlaanderen  
Description: De meaning of this paper is a broad discussion about innovation in higher 
education in Flanders. The paper therefore aims at students, higher education employees, 
policy makers, labour organisations and others with an interest in higher education. 

Link: http://www.ciho.nl:8002/web.nsf 
Title: Consortium for innovation in HE  
Description: The Consortium for Innovation in Higher Education is a joint venture of thirteen 
institutions for higher education located in the Netherlands and the Flanders region of 
Belgium. The purpose of the Consortium is to identify practical ways of meeting the new 
demands being placed on higher education. Such demands are the result of recent trends and 
challenges which all the members are facing, for example the need for lifelong learning and 
the growing demand for competence-oriented education which will not only match career 
profiles but also satisfy the requirement of ‘tailor-made education’.  

Link: http://openuniv.rug.ac.be/ice/asp/gloei/bezoeker.html  
Title: Het gebruik van een Generieke Leeromgeving t.b.v. Onderwijsinnovatie in het 
onderwijs Economie en Informatica.  
Description: Project co-ordinated by the  Eurostudycentre of the Open University of Gent 

Link: http://www.ipm.ucl.ac.be/  
Title: Institut de Pédagogie universitaire et des Multimédias, L’ Universite Catholique 
Louvain Description: Institute of the Catholic University of Leuven concerned with 
multimedia and distance education. 

Link: http://educinno.rug.ac.be/onderwijsinnov/  
Title: Gedistribueerde uitbouw van een virtueel wetenschapsmuseum met gids toegepast op 
onderwijs in de akoestiek  
Description: Innovationproject subsidized by the Flemish Community. The museum will 
contain learning environments developed by various experts. The learning environments will 
call upon the broad possibilities of multimedia and the internet.  
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Finland 

Link: http://www.minedu.fi/eopm/strategi/alku.html 
Title: The information strategies of the Ministry of Education and Training and their 
implementation. 
Description: In Finland, a Government position paper in 1995 outlined an information 
society strategy, stipulating that each administrative branch prepare detailed action plans to 
implement the strategy with the aim of providing every citizen the opportunity to acquire the 
new skills needed and to obtain access to the information. The Ministry of Education focuses 
its activities on education, research and culture 

Link: http://www.minedu.fi/infostrategy/tietostr_ToC.html 
Title: Education, training and research in the information society. A  national strategy. 
Description: On 18 January 1995, the Council of State decided on the principles for the 
development of Finland as an information society. In this decision, the Government set out 
the most essential development goals, outlined the most important directions for action, and 
gave the different ministries the task of preparing action plans by the beginning of March 
1995 for the achievement of these goals. 

Link: http://www.eduskunta.fi/fakta/vk/tuv/tekjaosto/msinko.htm#3  
Title: Tulavaisuusvaliokunnen …..  
Description: Rapport on an extensive technology assessment project, ICT in Teaching and 
Learning, completed in Finland in 1997-98. Summary in English 

United Kingdom 

Link: http://www.lifelonglearning.co.uk/dearing/index.htm 
Title: Higher Education for the 21st Century. 
Description: Higher Education for the 21st Century. The Government’s Response to ‘Higher 
Education in the Learning Society’ - The Report of the National Committee of Inquiry into 
Higher Education, chaired by Sir Ron (now Lord) Dearing.  

Link: http://www.jtap.ac.uk/  
Title: The JISC Technology Applications Programme  
Description: Aimed at assisting the HE community to get the best from its investment in IT. 

Link: http://www.dfee.gov.uk/dfeehome.htm 
Title: Department for Education and Employement  
Description: Department for Education and Employement 

Link: http://kurs.nks.no/eurodl/eurodlen/index.html 
Title: The evaluation of the Teaching and Learning Technology Programme of the UK 
Higher Edu-cation Funding Council  
Description: The article refers to a major evaluation exercise conducted by the author and his 
organisation with the Teaching and Learning Technology  Programme from the Universities 
Funding Council that was considered to have a relevant impact on UK Higher Education. The 
purpose of the Programme was to make teaching and learning more productive and efficient 
through a better use of modern technology so that help institutions to afford adequately the 
fast growth of students maintaining the same quality level. 
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Link: http://pollux.acu.ac.uk/chems/publications/paper19a.html  
Title: The Multinational Electronic University - and its Relationship with Governments  
Description: This paper explores some of the issues facing those universities who decide to 
offer tuition globally via the Internet. They are in effect becoming multinationals and, as such, 
their activities will be of interest to national government. Policy questions arise as to the role 
that such governments will want to take in regulating the delivery, the quality or the price of 
the services that multinationals offer. 

Link: http://www.citadel.ac.uk/default_a.htm 
Title: Database of CIT materials in Higher Education 
Description: The CITADEL web-site will be used to collect information from colleagues in 
HE & FE who have developed electronic materials to enhance student learning. Information 
about these materials can then be shared by searching the CITADEL database. The study is 
being undertaken by a partnership of HE and FE research and consultancy organisations. The 
CITADEL web-site will also collect information from commercial suppliers about materials 
which may qualify for endorsement by the UfI. Some of this information may be made public 
at a later date. 

Link: http://www.acu.ac.uk/chems/cit.html 
Title: A Study of the Use of C&IT Materials in Teaching and Learning in Higher and Further 
Education 
Description: A study on aspects of the use of ICT materials in teaching and learning in higher 
and further education. The study is being undertaken by three organisations in partnership: the 
Commonwealth Higher Education Management Service (CHEMS); the Higher Education  
Consultancy Group; and the Further Education Development Agency (FEDA).  

United States 

Link: http://www.campuscomputing.net/  
Title: The 1998 National Survey of Information Technology in Higher Education 
Description: Begun in 1990, the Campus Computing Project focuses on the use of 
information technology in higher education. The project’s national studies draw on qualitative 
and quantitative data to help inform faculty, campus administrators, and others interested in 
the use of information technology in American colleges and universities. 

Link: http://www.ed.gov/offices/OPE/FIPSE/learnany.html  
Title: Learning Anytime Anywhere Partnerships program (basic information)  
Description: The Learning Anytime Anywhere Partnerships (LAAP) program authorises a 
new grant competition to promote student access to high quality technology-mediated 
learning opportunities that are not limited by the constraints of time and place.  

Link: http://www.sce.nyu.edu/virtual/  
Title: New York University Virtual College  
Description: New York University: School of Continuing and Professional Studies 

Link: http://notes.cc.sunysb.edu/Pres/boyer.nsf/webform/contents  
Title: Reinventing undergraduate education.  
Description: Report from the Boyer Commission on Educating Undergraduates 
in the Research University 
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Link: http://www.rand.org/publications/MR/MR682/contents.html  
Title: Fostering the Use of Educational Technology: 
Description: Thomas K. Glennan, Arthur Melmed 
This report draws on the discussions in these workshops, the analysis of costs, and reviews of 
existing literature to identify key elements of national strategy and federal policy that will 
contribute to effective use of technology by the nation’s schools. It should be of interest to 
federal policymakers concerned with education and technology policy as well as educators 
and others concerned with the use of technology in elementary and secondary education. 

Link: http://www.hied.ibm.com/multiversity 
Title: IBM_higher education site 
Description: The IBM-magazine for colleges and universities 

Link: http://www.ed.gov/offices/OPE/FIPSE/97ProgBk/web.html  
Title: Fund for the Improvement of Postsecondary Education Program, Overview of project 
Description: Short description of subsidized projects with reference to the URL’s 

Link: http://eies.njit.edu/~turoff/Papers/cbdevu.html 
Title: Costs for the Development of a Virtual University  
Description: The article deals with the costs and effort required to set up a first class 
academic program for 2000 students that is made up of students and faculty scattered around 
the world. 

Link: http://www.wgu.edu/wgu/index.html 
Title: Western Governors University (WGU)  
Description: WGU is a collaborative effort involving dozens of states, territories, higher 
education institutions and corporations. Goal: making higher education more accessible and 
meaningful for the student. 

Link: http://www.educause.edu/nlii/  
Title: National Learning Infrastructure Initiative 
Description: Launched in November 1994, the National Learning Infrastructure Initiative is a 
membership coalition of institutions and organisations sponsored by EDUCAUSE. Its mission 
is to create new collegiate learning environments that harness the power of information 
technology to improve the quality of teaching and learning, contain or reduce rising costs, and 
provide greater access to American higher education. EDUCAUSE’s role is to serve as a 
catalyst to bring together the affected parties to create joint solutions to the problems 
inhibiting the creation of a National Learning Infrastructure. Interesting pages: 
http://www.educause.edu/nlii/keydocs/.index.html 

European Union 

Link: http://europa.eu.int/en/comm/dg22/dg22.html 
Title: DGXXII: Education, Training and Youth 
Description: Social and cultural development, adaptation to the digital age and the challenges 
of the information society, employment and, ultimately, economic competitiveness all depend 
on the success of our policies for education and training. DG XXII is based in Brussels under 
the political authority of Commissioner Edith Cresson 
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Link: http://europa.eu.int/comm/dg12/index.html
 
Title: DGXII: Science, Research and Development 

Description: DG XII works in close co-operation with different Commission departments, in 

particular the Directorates-General responsible for Information Technologies, Industry,
 
Energy, Transport, and Agriculture, and the Joint Research Centre. It also maintains close 

relations with the Directorate-General responsible for Education, Training and Youth.  


Link: http://europa.eu.int/redirect/dg13.htm
 
Title: DG XIII: Information Society: Telecommunications, Markets, Technologies – 

Innovation and Exploitation of Research. 

Description: Within the Fifth Framework Programme, this Directorate General will be 

responsible for carrying out the thematic programme devoted to the user-friendly Information 

Society.
 

Link: http://www.echo.lu/telematics/home.html 

Title: The Telematics Applications Programme 

Description: The Telematics Applications Programme, one of the European Commission’s 

research programmes (part of the Fourth Framework Programme), is aimed at stimulating 

RTD on applications of information and/or communications technologies in areas of general 

interest. One of these areas is Education and Training (see next link) 


Link: http://www.echo.lu/telematics/education/en/ 

Title: Telematics Applications Programme 

Description: Education and Training Sector...Towards the Knowledge Society: This site has 

connections with TAP-projects / -publications / -archives / -news etc.
 

Link: http://www.echo.lu/telematics/education/en/projects/profiles/europe1.html 

Title: Europe: Education and Training Overviews 

Description: Country by Country clickable guide map to Education and Training in Europe. 

Click on the country you require and an overview of Education & Training and Telematics 

activities from that country will be displayed. Every country report also has links, addresses 

and telephone numbers to national organisations and networks in this field. 


Link: http://www.cordis.lu/esprit/src/ltihome.htm
 
Title: Esprit programme: IT for learning and training in industry (overview of 17 projects)  

Description: Developing and experimenting with IT-based tools, processes and 

infrastructural means that improve the competitiveness of organisations by supporting and 

enhancing their learning capability and effectiveness. In general, the content of the projects 

cut across three or more technological domains including: simulation, virtual reality,
 
augmented reality, networking, multimedia, technologies for business processes, agent 

technologies, knowledge management, decision support systems, integration in 

manufacturing. 


Link: http://www.echo.lu/ 

Title: I*m Europe 

Description: Information Market Europe WWW server is operated by DGXIII of the 

European Commission. It aims to serve the users at large with the latest EU information on 

the European markets for multimedia content and electronic information services. The server
 
is the main outlet for four major EU programmes: INFO2000, Telematics, Trans-European 

Telecommunications Networks and the Educational Multimedia Task Force . The server also
 
acts as a gateway to TED, EURODICAUTOM, I*M FORUM and I*M GUIDE.  
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Appendix 2: List of contact persons for the study ICT in Hoger Onderwijs  

Personal interactions, both by email and face to face, have taken place with many persons 
during the period of the research and form an important triangulation of the materials 
obtained from major national and international conferences and studies. The following is a 
partial list: 

Australia: 
Dr. John Bottomley, Director Flexible Learning, Office of the Deputy Vice-Chancellor, 

Deakin University, Geelong 
Dr. Jan Ring, Associate Dean, Teaching and Learning, Edith Cowan University, Perth 
Denise Chalmers, Teaching and Learning Development Institute, University of Queensland 
Dr. Ron Oliver, Coordinator of Interactive Multimedia, School of Communications and 

Multimedia, Edith Cowan University, Perth 
Dr. Lyn Henderson, School of Education, James Cook University of Northern Queensland 
Meg O’Reilly, Teaching and Learning Centre, Southern Cross University, Lismore 
Dr. John Messing, School of Information Studies, Charles Sturt University, Wagga Wagga 
Judith Townsend, Centre for the Enhancement of Teaching and Learning, University of West 

Sydney, Campbelltown 
Dr. Toni Downes, Associate Dean, Faculty of Education and Language, University of West 

Sydney, Campbelltown 
Dr. Sandra Wills, Director Centre for Educational Development and Interactive Resources, 

University of Wollongong, Wollongong 
Dr. Barry Harper, Director Interactive Multimedia Laboratory, Faculty of Education, 

University of Wollongong, Wollongong 
Dr. Bruce Rigby, Manager Learning Technology, Curriculum Development and Learning 

Technology Branch, Department of Education, Melbourne 
Dr. Allan Ellis, School of Social and Workplace Development, Southern Cross University, 

Lismore 
Dr. Shirley Alexander, Director Institute for Interactive Multimedia, University of 

Technology, Sydney 

Belgium: 
Prof. dr. Martin Valcke, Department of Instructional Science, University of Ghent; 

Programme Committe, National conference on ICT & Innovation in Education 
(January 2000) 

Prof. dr. Erik Duval, Kath. Universiteit Leuven 
Dr. Johan van Braak, Vrije Universiteit Brussels 
Prof.dr. Libotton, Vrije Universiteit Brussels 
Prof.dr. R. Soetaert, Universiteit Ghent 
Prof.dr. G. Eisendrath, Vrije Universiteit Brussels 
Dr. Noel Vercruysse, Vlaamse Ministerie van Onderwijs 

Finland: 
Dr. Matti Sinko, Programme Manager, Finnish Technology Assessment Project: ICT in 

Teaching and Learning; Director of the IT Centre for Schools, University of Helsinki 
Dr. Jyrki Pulkkinen, Research unit for Educational Technology, University of Oulo 
Dr. Jarmo Levonen, University of Joensuu 
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UK: 
Dr. Niall Sclater, Strathclyde University, Scotland 
Ms. Sylvia Alexander, Centre Manager, Computers in Teaching Initiative, Computing, 

University of Ulster, Northern Ireland 
Joyce Martin, Head, Natioanl Council, TLTP (Technology and Learning Technology) 

Support Services, Oxford 
Prof. dr. Paul Bacsich, Director of the Learning Resources Centre and Professor of 

Telematics, Sheffield Hallam Unversity, Sheffied 
Prof. Peter Goodyear, University of Lancaster 
Dr. Gordon Davies, Mathematics and Computing Faculty, Open University 
Dr. Robin Mason, Director Institute of Educational Technology, Open University 
Dr. Jonathan Darby, Department for Continuing Education, University of Oxford 
Mr. Nick Rushby, Editor, British Journal of Educational Technology 
Dr. Greville Rumble, Open University 
Dr. Michele Selinger, University of Warwick 

USA: 
Dr. Steven Sorg, Director Centre for Distributed Learning, University of Central Florida, 

Orlando 
Prof. Roy Rada, School of Computer Science and Information Systems, Pace University, New 

York 
Dr. Paul Helford, Director Office for Teaching and Learning Effectiveness, Northern Arizona 

University, Flagstaff 
Dr. Fadi Deek, Department of Computing and Information Science, New Jersey Institute of 

Technology, Newart 
Prof. Thomas Reeves, Department of Instructional Technology, University of Georgia, Athens 
Dr. Kent Gustafson, Department of Instructional Technology, University of Georgia, Athens 
Dr. Curtis Bonk, Department of Counseling and Educational Psychology, Indiana University, 

Bloomington 
Dr. Gerald Knezek, North Texas State University, Denton 
Dr. Gary Marks, Executive Director American Association for Computers in Education 
Dr. Robby Robson, Undergraduate Academic Program, Oregon State University 
Dr. Mercedes Fisher, Marquette University, Milwaukee 
Dr. Jacqueline Brown, Director Technology Outreach and Partnerships, Universit of 

Washington 
Mark Resmer, Associate Vice President, Information Technology, Sonoma State University, 

Rohnert Park 
Rob Abel, Senior Director Oracel Learning Architecture, Oracle Corporation, Redwood 

Shores, CA 
Barbara Truman-Davis, Director Course Development and Web Services, University of 

Central Florida, Orlando 
Steve Griffin, Technical Director IMMS, VP Technology Research, CRI, Rohnert Park, CA 

Others: 
Dr. Nancy Hunt, Manager Computers and Educational Resources, Lincoln University, 

Canterbury New Zealand 
Dr. Ivan Tomak, Jodrey School of  Computer Science, Acadia University, Wolfsville Nova 

Scotia, Canada 
Karen Lazenby, Department of Telematics Education, University of Pretoria, Pretoria South 

Africa 
Prof. Takashi Sakamoto, Director-General National Institute for Multimedia Education, 

Chiba Japan 
Manolis Koutlis, Computer Technology Institute, Patras, Greece 
Silvia Bartolic-Zlomislic, Researcher NCE-Telelearning, University of British Columbia, 

Vancouver, Canada 
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Dr. Tony Bates, Director, Distance Learning and Technology, University of British Columbia, 
Vancouver, Canada 

Dr. Chris Curran, Dublin City University, Ireland 
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