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1. Dans son rapport sur les travaux de sa huitième session, le Groupe de travail plénier chargé d'évaluer
l'application des recommandations de la Deuxième Conférence des Nations Unies sur l'exploration et les utilisations
pacifiques de l'espace extra-atmosphérique (UNISPACE 82) a proposé d'entreprendre un certain nombre d'études
plus spécifiques des applications spatiales afin de démontrer le potentiel des techniques spatiales.  Le Groupe de
travail a identifié plusieurs des sujets sur lesquels pourraient porter de telles études, par exemple la mise au point
de programmes de télé-enseignement (A/AC.105/571, annexe II, par. 17 c)).  

2. La présente étude a été établie par le Secrétariat suite à la demande formulée par le Groupe de travail plénier.
Son but est de passer en revue les applications des techniques de communications spatiales au télé-enseignement
ainsi que l'expérience acquise par un certain nombre de pays dans la mise en oeuvre de programmes de
télé-enseignement.  Elle s'adresse principalement aux pays qui n'ont pas encore utilisé les technologies spatiales à
cette fin mais s'intéressent au potentiel qu'elles présentent.  L'on a eu recours, aux fins de l'étude, à différentes
sources nationales et internationales qui sont énumérées dans la bibliographie sélectionnée figurant à la fin de l'étude.
Le résumé ci-après est publié dans toutes les langues officielles de l'Organisation des Nations Unies.  Le texte
intégral de l'étude, qui contient également le texte de l'annexe à la présente note, est distribué uniquement dans la
langue dans laquelle elle a été établie, c'est-à-dire en anglais.

RÉSUMÉ DE L'ÉTUDE

3. L'éducation revêt une importance tout à fait critique pour le développement durable, la croissance économique
et la réduction de la pauvreté.  L'évolution des technologies et des réformes économiques entraîne des
transformations radicales de la structure des économies, des industries et des marchés du travail partout dans le
monde.  Ces tendances ont créé trois grandes priorités en matière d'enseignement : i) l'enseignement doit être
accessible à tous; ii) il doit appuyer l'expansion continue de connaissances; et iii) il doit répondre aux exigences du
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marché du travail, qui a de plus en plus besoin de travailleurs adaptables qui puissent aisément acquérir de nouvelles
compétences.

4. Les problèmes liés à l'accès aux possibilités d'enseignement sont particulièrement aigus dans les pays en
développement, qui représentent environ 75 pour cent de la population mondiale.  Si les taux d'accroissement
démographique élevés qui caractérisent aujourd'hui l'Afrique, l'Asie du Sud, le Moyen-Orient et l'Afrique du Nord
demeurent inchangés, le nombre d'enfants de 6 à 11 ans qui ne fréquentent pas l'école atteindra 162 millions en 2015,
contre 129 millions en 1990.  Pis encore, les deux tiers seulement des enfants qui commencent leurs études primaires
les achèvent.  De ce fait, l'analphabétisme chez les adultes, qui affecte déjà plus de 900 millions d'êtres humains,
pour la plupart dans les pays en développement, demeurera sans doute un problème majeur.

5. Les moyens traditionnels d'enseignement ne répondent pas vraiment aux besoins d'apprentissage continu de
populations nombreuses, même dans les pays riches.  Dans les pays en développement, l'éducation pour tous, tout
au moins après le niveau primaire, ne restera sans doute qu'un rêve irréalisable si cet objectif n'est recherché qu'au
moyen des stratégies usuelles.  Le développement des programmes de télé-enseignement offre un moyen très
prometteur de dispenser l'éducation dont ils ont besoin à des millions d'enfants et d'adultes, spécialement dans les
pays en développement, où les compétences et les ressources matérielles et financières sont limitées et où la majeure
partie des populations vivent ou travaillent dans des régions rurales ou reculées.

6. Il ressort des tendances les plus récentes que les universités, dans les pays industrialisés comme dans les pays
en développement, ont commencé à mettre en oeuvre des programmes axés sur des étudiants géographiquement
dispersés.  Le nombre de ces programmes a augmenté très rapidement, un enseignement continu et souple devenant
de plus en plus nécessaire pour tous.  Selon le Centre international pour la formation à distance (ICDL) de
l'Université ouverte du Royaume-Uni de Grande-Bretagne et d'Irlande du Nord, les institutions des pays du
Commonwealth et quelque 850 établissements de télé-enseignement du monde entier offrent actuellement quelque
30 000 cours et programmes à distance.

7. Traditionnellement, les moyens les plus communément utilisés pour dispenser un télé-enseignement, aussi
bien dans les pays industrialisés que dans les pays en développement, ont été fondés sur des manuels.  Au cours des
30 dernières années, toutefois, le développement rapide des technologies spatiales a fait des systèmes de
communications par satellite un moyen très efficace de diffuser les programmes de télé-enseignement, spécialement
dans des régions reculées ou dans les régions rurales qui, autrement, resteraient hors de portée des réseaux de
communications et des systèmes d'éducation classiques.

8. La Deuxième Conférence des Nations Unies sur l'exploration et les utilisations pacifiques de l'espace extra-
atmosphérique (UNISPACE 82), qui s'est tenue à Vienne en 1982, a étudié les incidences des techniques de
communications par satellite, et en particulier le potentiel des satellites de radiodiffusion directe, sur la diffusion de
programmes de télévision éducative dans le cadre d'une coopération à l'échelon régional ou international.
UNISPACE 82 a relevé que les pays en développement devaient améliorer leurs infrastructures dans le domaine de
l'éducation non seulement pour éduquer les jeunes mais aussi pour offrir à la population adulte une source continue
d'informations, de connaissances et de compétences techniques.  Si l'utilisation des technologies spatiales n'est pas
une panacée qui permettrait de résoudre instantanément ce problème, elle pourrait néanmoins compléter les méthodes
classiques, accélérer la diffusion de l'éducation et en améliorer la qualité, particulièrement dans les régions reculées
et en milieu rural.

9. Le développement des réseaux de télécommunications par satellite, le progrès des technologies, de
l'information et de l'informatique ainsi que la convergence des télécommunications et des ordinateurs ont réduit de
50 pour cent tous les 18 mois le coût du stockage, du traitement et de la transmission de l'information.  Outre les
programmes de télévision éducative, ces techniques offrent aux éducateurs des outils puissants qui leur permettent
de nouer avec leurs étudiants des relations fiables, multisites et à double sens et ainsi de faciliter l'apprentissage, de
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soutenir la motivation et d'assurer des progrès réguliers au moyen du télé-enseignement électronique.  Le modèle,
en ce qui concerne l'accès à l'éducation, a donc changé : c'est l'éducation qui va vers les étudiants plutôt que de devoir
demander aux étudiants d'affluer à l'école ou à l'université.

10. Aux États-Unis, les premiers programmes expérimentaux de télévision éducative ont été diffusés dès le début
des années 50 aussi bien par télédiffusion que par télévision en circuit fermé.  L'évaluation de ces premiers
programmes expérimentaux a montré que cette technique était tout aussi efficace que l'instruction directe de type
classique.  Un avantage évident de la télévision éducative était qu'elle permettait d'offrir des possibilités d'apprendre
dans les régions rurales et reculées où des instructeurs dûment qualifiés dans nombre de disciplines faisaient défaut.
Pendant les années 70, le satellite expérimental d'application technique (ATS-6) a été utilisé pour diffuser des
programmes de télévision éducative dans des régions rurales et reculées de la chaîne des Appalaches et des
Montagnes rocheuses ainsi que dans l'État de l'Alaska.

11. Pendant les années 80, les résultats positifs qu'avait donnés l'expérience ATS-6 ont conduit un certain nombre
d'États, pour la plupart des pays ayant de vastes territoires et de faibles densités de population, à mettre en place des
réseaux publics d'éducation par satellite.  Un grand nombre d'universités ont mis sur pied des programmes de télé-
enseignement faisant principalement appel à la télévision éducative et conçus de manière à diffuser aussi bien des
programmes d'études générales aux écoles et aux collèges ruraux que des cours universitaires accrédités et des cours
de spécialisation aux étudiants ne vivant pas sur le campus.  Le progrès des technologies de communications par
satellite a relié de plus en plus étroitement les universités et les collèges américains au moyen de réseaux vidéos par
satellite.  Depuis le début des années 80, il a été créé en Amérique du Nord plusieurs réseaux qui diffusent des
programmes spéciaux de télévision éducative ou des cours aux établissements d'enseignement supérieur, dont le
nombre est estimé à 2 000 environ, équipés de récepteurs de télévision par satellite.

12. En Inde, l'expérience de télévision éducative par satellite au moyen du satellite américain ATS-6 stationné
au-dessus de l'océan Indien a été menée de 1975 à 1976.  Le satellite nécessaire à cette expérience a été fourni par
l'Agence nationale de l'aéronautique et de l'espace (NASA) et la station terrestre conçue et fabriquée par
l'Organisation indienne de recherches spatiales (ISRO), en collaboration avec All India Radio/Doordarshan.  Les
programmes de télévision éducative produits dans le pays ont été diffusés par les stations terrestres d'Ahmedabad
et de Delhi par le satellite ATS-6.  Ces programmes ont été reçus dans 2 400 villages de plusieurs États de l'Inde au
moyen d'antennes paraboliques spécialement conçues de 3 mètres de diamètre, de convertisseurs et de postes de
télévision.  Ce programme a montré clairement que l'Inde disposait des compétences techniques et des moyens
organisationnels nécessaires pour diriger et exploiter un satellite, pour construire, maintenir et opérer des stations
terrestres et des systèmes de réception directe, pour produire assez de programmes éducatifs pour alimenter le
système et pour assurer le bon fonctionnement de l'ensemble du système aussi bien en milieu urbain que dans les
campagnes.

13. Le succès de cette expérience a débouché sur la création de l'Institut central des techniques pédagogiques ainsi
que d'instituts des techniques pédagogiques dans six États qui utilisent le système indien de télévision et de
télécommunications par satellite (INSAT) pour diffuser des programmes de télévision éducative.  À l'heure actuelle,
ce service diffuse régulièrement 45 minutes de programmes éducatifs conçus pour des enfants de différents groupes
d'âge et pour les maîtres, dans chacune des cinq langes régionales.  Afin de tirer pleinement parti des capacités de
la télévision éducative par satellite, l'ISRO a entrepris de mettre au point un nouveau type de programme spécialisé
de diffusion par satellite, appelé GRAMSAT, pour diffuser des programmes de télévision éducative ainsi que des
informations culturelles et sanitaires dans chacune des langues régionales dans toutes les régions rurales et urbaines
du pays.

14. Au Brésil, le projet de télévision éducative Telecurso 2000 a été mis en route au début de 1995 et diffuse des
programmes d'enseignement primaire, secondaire et professionnel aux quelque 50 millions de Brésiliens qui n'ont
jamais suivi d'études formelles ou qui les ont abandonnées.  L'un des principaux traits distinctifs du projet tient à
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la place qui est faite aux "telesalas", c'est-à-dire à des salles de formation spéciale, équipées d'écrans de télévision
et dotées de moniteurs, aménagées dans les centres communautaires, les églises, les grandes usines et les prisons.
Le programme est diffusé par la chaîne Global Television juste avant le programme "Bonjour, Brésil", extrêmement
suivi, et rediffusé pendant la journée sur les réseaux éducatifs et est appuyé par des supports imprimés vendus dans
les kiosques sur l'ensemble du territoire national.

15. En Chine, l'Université centrale de radio et télévision pédagogique (CRTVU) diffuse des programmes
d'enseignement supérieur multimédia à distance par la radio, la télévision éducative, des manuels et des matériels
pédagogiques audiovisuels.  Ce système de télé-enseignement moderne regroupe la CRTVU, 43 universités au
niveau des provinces, des régions autonomes et des municipalités, 654 écoles au niveau des préfectures et des
communes, 1 500 postes de travail au niveau des comtés et plus de 10 000 classes qui couvrent l'ensemble du
territoire, aussi bien en milieu rural qu'en ville.  Initialement fondé sur le réseau à micro-ondes de China Central
Television, l'ensemble du système de télé-enseignement chinois dirigé par la CRTVU repose aujourd'hui sur les
satellites de communications chinois qui peuvent atteindre l'ensemble du territoire national ainsi que les pays voisins
de l'est, du centre et du sud-est de l'Asie.

16. Avant que le réseau national de communications par satellite pouvant diffuser des programmes de télévision
éducative sur l'ensemble du territoire ait été opérationnel, la Chine avait réalisé un projet pilote de télé-enseignement
en 1985 au moyen d'un satellite transpondeur fourni gratuitement par l'Organisation internationale des satellites de
télécommunications (INTELSAT) dans le cadre du programme de satellites pour la santé et l'enseignement rural
(SHARE).  Ainsi, 53 petites stations terrestres ont été installées dans des régions reculées et rurales de la Chine pour
recevoir et retransmettre les programmes de télévision éducative, qui comportaient notamment des cours
universitaires avancés dans différentes disciplines, diffusés six heures par jour, ainsi que des programmes
pédagogiques plus divers comme des cours de calligraphie, de beaux-arts et de soins de santé.  Le projet pilote a
donné d'excellents résultats aussi bien pour ce qui est du progrès des connaissances que de son efficacité par rapport
au coût, et il a débouché sur la mise en place à l'échelle nationale d'un vaste réseau de télévision éducative - China
Educational Television (CETV) - qui utilise un satellite de télécommunications nationales et deux satellites
transpondeurs loués à INTELSAT.

17. En Australie, plusieurs États diffusent des programmes pédagogiques par satellite aux écoles et secondaires
des campagnes et des régions reculées.  À la fin de 1994, 170 écoles rurales de l'État de Victoria étaient équipées
de petits récepteurs, à un coût unitaire moyen de 1 700 dollars australiens.  Ce matériel permet d'assurer des
communications interactives à double sens entre la salle de classe et le studio central.  Le Département de l'éducation
de l'État d'Australie occidentale utilise les services publics de communications Westlink pour diffuser sur l'ensemble
du territoire de l'État des programmes de télévision éducative produits par le Centre de télévision d'éducation
interactive de Leederville.  Le service Westlink permet de diffuser les programmes pédagogiques à un coût bien
inférieur à celui des services commerciaux de diffusion par satellite.  Les programmes sont diffusés quatre heures
par semaine au moyen d'un système de satellite qui offre un système vidéo unidirectionnel à bande large et une voix
audio en retour.

18. En 1981, l'Indonésie a lancé son projet de télé-enseignement par satellite (SISDIKSAT) pour relier 15
universités éloignées situées dans la région est du pays.  Un réseau interactif ouvert de téléconférence a été mis en
place au moyen du système de communications par satellite Palapa pour diffuser des cours aux étudiants, organiser
des programmes de formation en cours d'emploi pour les enseignants et faciliter les communications de caractère
administratif et institutionnel.  Ce réseau a également permis à chaque établissement de profiter des compétences
et des connaissances de tous les autres, ce qui considérablement élargi la gamme de compétences et l'efficacité de
tous les spécialistes.  Des programmes éducatifs très divers ont été diffusés à tous les membres du réseau, y compris
60 cours magistraux et plus de 30 séminaires.  Plus de 10 000 étudiants ont bénéficié de ces programmes interactifs
et des autres services offerts par le système SISDIKSAT.
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19. Dans le prolongement du projet SHARE, INTELSAT a mis sur pied un programme intitulé "Project Access"
dans le cadre duquel elle offre gratuitement les services de ces satellites, pour une durée limitée, pour diffuser des
messages pédagogiques et des informations sur les soins de santé.  L'une des dernières activités réalisés dans le cadre
de ce programme a consisté à mettre sur pied un Réseau de télé-enseignement et de formation pour les Amériques.
Le réseau pilote, qui doit être conçu par INTELSAT et l'assistance de l'Organisation nationale de télé-enseignement
et d'éducation par satellite (NETO/EDSAT), est axé sur les étudiants qui vivent en milieu rural ou dans des régions
reculées des États-Unis et des autres pays du continent américain et, en servant de modèle pour la mise en place de
réseaux semblables dans les pays en développement et dans les pays industrialisés, débouchera sur l'établissement
d'un réseau mondial de télé-enseignement autonome à plein temps.

20. Les programmes et projets expérimentaux et opérationnels de télé-enseignement réalisés par de nombreux
pays ont montré que les techniques de communications par satellite sont bien développées et peuvent être appliquées
avec succès à l'éducation à distance aussi bien par les pays en développement que par les pays industrialisés.  De
nombreuses évaluations ont démontré que la télévision éducative peut permettre de diffuser des informations et de
perfectionner les compétences dans de nombreuses disciplines avec une efficacité égale, voire parfois supérieure,
à celle des systèmes d'éducation classiques.

21. Ces dernières années, le développement rapide des nouvelles technologies de l'information, et spécialement
de la télématique (l'intersection de l'informatique et des télécommunications), a affecté virtuellement tous les aspects
de la vie économique, sociale et politique.  Le progrès de la technologie n'a cessé de faire baisser le coût du matériel
et des logiciels utilisés pour le stockage, le traitement et la diffusion de l'information, a débouché sur la mise au point
de matériels de traitement de l'information et de communications de plus en plus petits, portables et divers et a accru
les capacités de présenter et de manipuler l'information sur tous types de supports - données, texte, voix, image et
vidéo - d'une manière qui corresponde toujours plus près aux préférences de chacun.

22. La convergence des télécommunications, des ordinateurs, des satellites et des technologies basés sur les fibres
optiques revêt une importance capitale pour l'économie de demain, qui sera axée sur les connaissances.  Cette
convergence permettra également d'avoir accès à la base de connaissances de l'humanité partout, à n'importe quel
moment, dans toutes les langues, à un prix modique et sous une forme interactive.  Les réseaux électroniques de télé-
enseignement mettent l'accent sur l'interactivité à double sens grâce à un accès direct à l'information et à des salles
de classe virtuelles.  Comme les réseaux électroniques ont une portée mondiale et transcendent les frontières et
permettent de diffuser rapidement l'information, l'éducation diffusée par ce moyen peut élargir toute la gamme des
disciplines enseignées et permettre d'utiliser plus efficacement les ressources pédagogiques qui existent de par le
monde ainsi que d'améliorer l'interaction entre l'étudiant et l'enseignant, de donner aux étudiants l'occasion de
contribuer à l'élaboration des programmes et de faciliter l'échange d'informations entre les éducateurs et les
chercheurs. 

23. Ces quelques dernières années, l'Internet a été de plus en plus largement utilisé, dans les pays industrialisés
comme dans les pays en développement, pour diffuser des matériels pédagogiques et des programmes de télé-
enseignement.  L'Internet permet aux étudiants d'apprendre à leur propre rythme et d'accéder à l'information au
moment qui leur convient et est un moyen de s'instruire pour des étudiants qui, autrement, ne pourraient pas
fréquenter une salle de classe.  Certains des cours disponibles sur Internet sont diffusés dans le cadre d'un programme
formel qui complète des cours périodiques qui réunissent étudiants et professeurs dans la salle de classe.  Un grand
nombre d'établissements offrent les cours sur Internet dans des disciplines très diverses et ces cours sont sanctionnés
par des diplômes reconnus.  D'autres sites sur Internet offrent gratuitement une éducation informelle sur des
questions aussi diverses que des travaux pratiques sur la médecine de la colonne vertébrale, la chimie, la
mathématique et la physique, l'apprentissage de langues comme la japonais, l'allemand ou l'anglais ou l'archéologie.

24. Un grand nombre de projets ont été réalisés dans différents pays pour promouvoir le développement de
l'infrastructure nationale et internationale du télé-enseignement.  Depuis 1993, le Canada travaille à la mise au point
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d'un réseau pédagogique national sur Internet appelé SchoolNet.  Le Japon s'emploie à mettre au point le Réseau de
communications interactives pour l'Asie et le Pacifique (APICNET) afin de renforcer la coopération internationale,
les échanges culturels internationaux et l'éducation et de créer ainsi un amphithéâtre mondial sur Internet.  Depuis
1993, le Ministère chilien de l'éducation travaille à la mise en place d'un réseau d'enseignement reliant plus d'une
centaine d'écoles primaires de régions rurales ou reculées du pays.  En Australie, le réseau d'enseignement ouvert
du Queensland (QOLN) a été mis en place par le gouvernement de l'État du Queensland en 1990 pour diffuser des
programmes d'éducation et de formation au moyen de technologies interactives de communications.  Le projet
d'écoles européennes a été entrepris en 1988 pour explorer les applications de la télématique dans le domaine de
l'enseignement, tandis qu'au Ghana, un projet SchoolNet a été lancé au début de 1996 pour relier entre elles 50 écoles
secondaires et leur donner accès à Internet.

25. Ces projets, et bien d'autres encore, ont montré que la diffusion de programmes pédagogiques au moyen de
réseaux électroniques offre beaucoup d'avantages aussi bien pour l'étudiant à distance que pour le l'établissement
d'enseignement.  Cependant, comme les programmes de télé-enseignement sont relativement récents, il est très
difficile d'évaluer de manière exhaustive le rôle que ces programmes jouent dans le système d'éducation formelle
ainsi que l'efficacité des méthodes de télé-enseignement.  Le nombre croissant d'établissements qui offrent des
programmes de télé-enseignement et la gamme de plus en plus large de disciplines et de sujets dans lesquels des
cours sont offerts montrent que le télé-enseignement est déjà devenu partie intégrante de l'environnement
pédagogique moderne.  Cette tendance est renforcée par le coût de plus en plus modique et la capacité croissante du
matériel et des logiciels requis ainsi que par la diminution du coût des communications.

26. Ces quelques dernières années, les pays en développement ont déployé des efforts considérables pour
surmonter leurs problèmes de communications et s'intégrer aux réseaux électroniques mondiaux et pour renforcer
leurs capacités nationales en matière d'éducation et de recherche scientifique.  De nombreux pays ont utilisé les
systèmes de communications par satellite pour mettre en place des réseaux à la fois économiques et efficaces.
Plusieurs projets réalisés par des organisations comme HealthNet et les Volontaires de l'assistance technique ont
montré que l'accès au courrier électronique, par le biais de satellites de communications, pourrait être un moyen
économique et fiable de diffuser les programmes d'éducation dans les régions reculées et les régions rurales des pays
en développement.

27. Le Bureau des affaires spatiales, dans le cadre du Programme d'applications spatiales de l'Organisation des
Nations Unies, collabore actuellement avec l'Agence spatiale européenne à l'élaboration d'une proposition de projet
tendant à mettre en place un réseau d'informations coopératif africain reliant les scientifiques, les éducateurs, les
professionnels et les décideurs des institutions africaines (COPINE) qui, lorsqu'il sera opérationnel, constituera un
réseau d'échange d'informations par satellite à capacité interactive qui reliera les centres urbains et ruraux de 13 pays
d'Afrique et des hôpitaux, universités et centres d'information européens sélectionnés.  La largeur des bandes du
réseau COPINE permettra de fournir toute une série de services de diffusion de l'information, et notamment de
transférer des dossiers informatiques, échanger des données et de transmettre des communications audios, visuelles
et vidéos afin de faciliter la réalisation de projets dans des domaines comme les soins de santé, le télé-enseignement,
les échanges d'informations scientifiques et techniques et la gestion des ressources naturelles et de l'environnement.
Après avoir été mis à l'essai en Afrique, ce projet pourra être élargi à d'autres régions du monde.

28. Suivant en cela la tendance mondiale à la mise en place d'infrastructures nationales de l'information et à
l'intégration de ces infrastructures à l'infrastructure mondiale de l'information, virtuellement tous les pays en
développement ont commencé à travailler sur la mise au point de réseaux informatiques hautement performants
reliant les universités, les écoles, les bibliothèques et les centres de recherche nationaux et pouvant faciliter un accès
rapide aux données diffusées par Internet.  Souvent, ces projets sont réalisés dans le cadre d'efforts régionaux ou
internationaux.  Plusieurs des projets entrepris par les pays en développement visent, comme indiqué dans le corps
même de l'étude, à mettre en place des réseaux informatiques pédagogiques faisant appel à la fois à des satellites,
à des lignes filaires et à des liaisons par micro-ondes.
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29. Le développement des systèmes de télécommunications et les nouvelles technologies de l'information ont
rendu le télé-enseignement, et en particulier la télévision éducative interactive, aussi efficace que l'instruction
traditionnelle, à condition que les méthodes et les technologies employées soient adaptées à l'instruction à diffuser.
Du point de vue technique, les systèmes de communications par satellite constituent pour les éducateurs un moyen
fiable et puissant de diffuser des programmes de télévision éducative et de télé-enseignement et donnent aux
étudiants, spécialement dans les régions reculées et les régions rurales, et offrent la possibilité d'avoir accès aux
programmes d'enseignement qui les intéressent, qu'ils ne pourraient pas suivre autrement.  Les technologies existent
et leur utilité a été démontrée dans le cadre de nombreux projets réalisés aux plans national ou international.  La
convergence croissante de l'informatique, des télécommunications et de la télévision permettra bientôt de fournir ces
trois types de services par un réseau unique.
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*The present study has not been edited.
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INTRODUCTION

1. Education is extremely critical for sustainable development, economic growth and poverty reduction.
Changing technologies and economic reforms are creating dramatic shifts in the structure of economies, industries
and labour markets throughout the world. This rapid increase in knowledge and the pace of changing technology raise
the possibility that individuals, through frequent job changes, may acquire sustained economic growth. These
developments have created three key priorities for education: (i) it must be accessible for all; (ii) it must support the
continued expansion of knowledge; and (iii) it must meet growing demands by the market place for adaptable
workers who can readily acquire new skills.

2. Problems of access to educational opportunities is especially crucial in developing countries, which account
for about 75 per cent of the world population. If the current high population growth rates in Africa, South Asia and
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the Middle East and north Africa continue, the number of 6-to-11-year-old children not attending schools will
increase to 162 million by the year 2015, from 129 million in 1990. To make the matter worse, only two thirds of
children who start primary school complete it. As a result, adult illiteracy, which already affects over 900 million
people, most of them in developing countries, is likely to remain a major problem.

3. Traditional means of education are not fully adequate to meet the needs of large populations for lifelong
learning, even in rich countries. In developing countries, education for all, at least past the primary level, looks like
an unrealistic dream if only conventional strategies are pursued. Even where available, the quality of education leaves
much to be desired and is often declining as costs rise faster than incomes and tax revenues. The increasing cost of
education in industrialized countries has consistently outpaced the rate of inflation. This reflects a lack of
productivity growth in a crucial sector of what is increasingly becoming a knowledge-based economy.

4. Distance education programmes are a very promising development in meeting the educational needs of
millions of children and adults, especially in developing countries where expertise and physical and financial
resources are limited and the bulk of the population lives and works in rural or remote areas. The latest trends in
education show that universities both in industrialized and developing countries have started programmes oriented
to geographically dispersed students. Several institutions specializing in distance education have earned national and
international pre-eminence.

5. The Open University of the United Kingdom has gained worldwide attention and many countries have
developed their own open universities on this model. Founded in 1969, the Open University is now the largest
university in the United Kingdom, with over 3,000 full-time staff and more than 200,000 students. Although
television is used extensively, about 90 per cent of the instructional material is print-based. Face-to-face encounters
with tutors in 13 regional centres supplement print and televised materials.

6. About 25-30 countries in the sub-Sahara region of Africa have distance teaching institutions, and a number
of countries, including Kenya, Malawi, United Republic of Tanzania, Zambia and Zimbabwe, have been
implementing distance education curriculums for several years. The University of South Africa (UNISA) is one of
the largest distance-teaching institutions in the world. Formed in 1946, UNISA had more than 130,000 students
register in 1995. Many countries have even established government institutions responsible for extending the scope
and effectiveness of their distance education curriculums, such as the Institute for Distance Learning in South Africa
and the Institute for Distance Education in Zimbabwe.

7. Delivery of instructional programmes via radio, which dates back more than six decades to the earliest
national broadcasts offered by the British Broadcasting Corporation (BBC) in 1924, have become one of the most
effective ways to bring distance education to a very wide audience, especially in developing countries. Supplemented
by instructional materials on audio cassettes, educational radio broadcasts still play an important role in many
developing countries in delivering programming to both schools and out-of-school learners. The Learning
Technologies for Basic Education (LearnTech) project initiated by the non-profit Education Development Center,
Inc., based in the United States, has been established to improve distance education in several African countries
(Kenya, Lesotho, South Africa and Swaziland) through the use of Interactive Radio Instruction (IRI). Interactive
radio is usually used as an aid to the classroom teacher in schools experiencing a lack of instructional materials and
qualified staff.

8. Students who learn by IRI actively respond to a “radio teacher” several times each minute by answering
questions orally, writing, reading, singing, manipulating simple materials or doing physical exercises. Working with
the Open Learning Systems Education Trust (OLSET), a South African non-governmental organization, LearnTech
has brought basic education in English and mathematics to over 600 classrooms in South Africa with excellent
results. In many cases, IRI has proven to be less expensive than text-based alternatives, but even more important,
studies have indicated that students also learn better and have better attendance and lower drop-out rates.
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9. Until recently, little was done in the developing world to bring the benefits of modern telecommunications
capabilities to rural and remote areas and to utilize them for educational purposes. Terrestrial systems had to be built
one step at a time, spreading out from major urban centres, and had to overcome great geographic barriers and high
costs to reach remote areas. Telephone systems planners saw no way to justify the great expense of expanding to
rural and remote areas where the number of potential users was too small to make such a service profitable.

10. The rapid development of satellite technology over the last three decades has changed this situation. Earth
stations placed at remote sites can create nationwide communications networks without the need to build a complete
chain of cable or microwave links covering the entire country. Technical advances have led to more powerful
satellites, smaller earth stations and a general reduction in the cost of all the elements of satellite-based systems. A
global system of satellites now makes it possible to connect any place on Earth into international telecommunications
networks. From an educational standpoint, these networks can be viewed as an all-encompassing, very effective
delivery system that can be used to promote human resource development and information exchange.

11. The Second United Nations Conference on the Exploration and Peaceful Uses of Outer Space (UNISPACE
82), held in 1982, considered the implications of satellite communications technology, in particular, direct
broadcasting satellite technology, which was a primary means to deliver instructional television (ITV) programmes
for educational purposes and the possibility of regional or international cooperation. UNISPACE 82 noted the
requirements in developing countries to improve the educational infrastructure, not only to educate the young, but
also to provide a continuing source of information, knowledge and know-how to the adult population. While the use
of space technology does not provide instant solutions to these problems, it could complement conventional methods,
accelerate the spread of education and improve its quality, particularly in remote and rural areas.

12. Developments in satellite-based telecommunications networks, information and digital technologies, as well
as the convergence of telecommunications and computers, have been decreasing the cost of storing, processing and
transmitting information by 50 per cent every 18 months. In addition to ITV programmes, these developments are
providing educators with powerful tools to establish reliable, multi-site, two-way interaction with students in order
to facilitate learning, maintain motivation and ensure steady progress via electronic distance education (EDE). This
has led to a paradigm shift regarding education access, whereby education goes to the people rather than having
people going to the schools or universities.

I. APPLICATIONS TO DISTANCE EDUCATION

A. Instructional television

13. ITV programmes have been used in many countries for a wide range of educational disciplines, with all types
of audiences, for elementary, secondary and university education as well as for adult or continuing education in or
outside conventional classrooms.

14. In the United States, experiments with ITV programmes were initiated as early as the beginning of the 1950s
using both broadcast and closed-circuit television. Evaluation of these first experimental programmes showed that
the technology was equally effective compared to conventional face-to-face means of instruction. An obvious
advantage of ITV was that it could bring educational opportunities to students in rural and remote areas where
qualified teachers in many disciplines were not available. In the 1970s, the experimental Application Technology
Satellite ATS-6 was used to deliver ITV programmes to remote and rural areas in the Appalachian and Rocky
Mountain regions and to the state of Alaska.

15. In the 1980s, the positive results of the ATS-6 experiment led a number of states, mostly those with large
territories and low population densities, to establish state educational satellite networks. Many universities started
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distance education programmes using ITV as the primary means for programming delivery and designed to deliver
both general educational programmes to rural schools and colleges and to offer accredited graduate and
undergraduate degree courses to off-campus students. Now practically every large- or medium-sized university has
distance education programmes based on ITV. 

16. The Satellite Telecommunications Educational Programming (STEP) network was developed to provide equal
learning opportunities for all students regardless of geographic location or educational resources. In 1990, STEP
joined with state education agencies from Alaska, Idaho, Montana, Oregon and Washington to form the Pacific
Northwest Star Schools partnership to provide distance education services to the five-state region. Using federal
funds, STEP/Star partnership enhances and expands distance learning in a region connected by culture and economy.
The programme offers ITV courses on a wide range of topics such as foreign languages, mathematics and science.
Distance education is provided to approximately 500 schools in the five states serving some 6,000 students in the
middle- and high-school grade levels. In addition to student services, the programme also provides professional
development activities for teachers and school administrators.

17. The development of the technology also led to the establishment of educational institutions specializing
entirely in distance education programmes delivered by ITV and through other new information technologies. The
National Technological University (NTU) and the Mind Extension University (ME/U), also known as JEC
Knowledge Online, rely heavily on satellite instructional television to distribute the courses of a group of
participating conventional universities. NTU was founded in 1984 and it offers a wide range of advanced science
and engineering courses using live, satellite-based narrowcast instructional television, sometimes backed by e-mail.
About 45 technical universities in North America uplink to the NTU transponder using compressed digital television
and there are downlinks in these same universities as well as some 500 sites in high-technology companies and
governmental agencies. Both degree courses and continuing education seminars are offered. NTU seeks to be fully
global by the year 2000.

18. ME/U employs a similar concept based on satellite and cable television, focusing mainly on technical and
business courses, some of which permit interaction with the instructor and other students by telephone and/or e-mail.
Of particular interest to educators is the Educational Technology Leadership master’s degree programme established
in 1988 at George Washington University using ME/U to meet a growing need among education professionals to
understand, manage and use electronic educational technologies. The student body for this programme is
international.

19. ITV has begun to penetrate the corporate environment as well. Besides large corporations such as IBM,
Eastman Kodak and AT&T using their own internal satellite networks for employee training and new product
presentations, many other smaller companies have installed their own receiving stations in order to receive
programming from external specialized programme providers. A list of some North American ITV programme
providers specializing in the development of ITV programmes for schools, universities, continuing and vocational
education is given in appendix I.

20. The Public Broadcasting Service (PBS), within the framework of its Project VSAT pilot programme, is
promoting the use of a single communications satellite dedicated to educational broadcasts as a carrier of ITV
programmes, which now are delivered via a number of satellites, in order to develop better access by schools in the
United States to existing ITV programmes. Implementation of this project would enable schools to receive a variety
of ITV programmes using a single small receiving terminal, thus improving access, simplifying equipment and
reducing costs. Project VSAT also promotes the use of advanced video-compression technology to increase the
capacity of the satellite to allow it to transmit 20-40 programmes using five transponders. The increased satellite
capacity will also provide schools with two-way communications capabilities allowing interaction with remote
instructors. 
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21. In India, the Satellite Instructional Television Experiment (SITE), using the United States ATS-6 satellite
stationed over the Indian Ocean, was carried out from 1975 to 1976. The satellite for this experiment was provided
by NASA and the ground segment was designed and manufactured by the Indian Space Research Organization
(ISRO) working in collaboration with All India Radio/Doordarshan. ITV programmes produced domestically were
broadcast from earth stations in Ahmedabad and Delhi via ATS-6. These programmes were received in 2,400
villages in several Indian states using specially designed three-metre parabolic antennas, front-end converters and
television sets. In some cases the received programmes were rebroadcast by a VHF television transmitter to villages
around the transmitter.

22. About 1,400 hours of programming were produced during the experimental period and included both the
school ITV programmes and the evening programmes for adults, which combined general education and information
with entertainment. Special training programmes in mathematics and science for school teachers were also shown
to approximately 50,000 educators in rural and remote areas.

23. Receiving equipment was made in India and its design met climate conditions in the country. Ground stations
were placed mostly in electrified villages, but 180 non-electrified villages were selected for battery-powered sets.
To address the problem of maintenance and repair, which is as critical as it is common in rural areas in developing
countries, a network of field service stations was established. Each field station serviced up to 100 television
receiving sets in as many villages, and any equipment problems were reported by mailing a prepaid questionnaire-
format postcard to the nearest service station.

24. The development of an operational domestic Indian satellite communications system on the basis of INSAT
satellites allowed television coverage to be extended to most of the country through direct reception systems or
through a network of community receivers and rebroadcasting stations. The Ministry of Education has established
a Central Institute of Educational Technology (CIET) and six State Institutes of Educational Technology (SIETs)
to run satellite-based ITV programmes. Currently, this service regularly provides 45 minutes of educational
programmes for children of different age groups and for teachers  in each of the five regional languages. In order to
fully utilize the capabilities of satellite-based ITV, ISRO is developing a new concept of a dedicated GRAMSAT
satellite mission to deliver ITV programmes as well as cultural and health information to both rural and urban areas
all over the country in each of the regional languages. 

25. In Brazil, which also used the ATS-6 satellite for educational broadcasting in the 1970s, the Roberto Marinho
Foundation (FRM) has taken the lead in ITV. The FRM has about 15 years of experience in various telecourses and
other distance education programmes. FRM is the non-profit subsidiary of the Brazilian Globo Television network,
the fourth largest private television network in the world.

26. The latest educational initiative of FRM is the ITV Telecurso 2000 project initiated at the beginning of 1995.
It is providing primary, secondary and vocational ITV-based education targeted to the approximately 50 million
people who dropped out of or never entered the formal educational system of Brazil. One of the key elements of the
project is the extensive use of so-called telesalas–special training rooms with television monitors and teaching
assistance available at community centres, churches, large factories and prisons. It is broadcast by the Globo
Television network before the popular “Good Morning, Brazil” programme, rebroadcast during the day on
educational networks and supported by print materials available at news-stands throughout the country. Accreditation
through a certified examination has been negotiated with state governments.

27. What is unique about this project is that it is financed by the private sector–FRM itself and the Federation
of Industries of São Paulo (FIESP)–and is supported by the National Industrial Training Service (SENAI). While
the project is still relatively new, the number of participants is growing rapidly and now includes telesalas in
hundreds of industrial enterprises, industrial training centres, community centres and federal penitentiaries. At the
end of March 1996, organized telesalas with teaching assistants trained by FRM totalled 1,517 with about 41,000
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students. An additional 575 telesalas with 15,000 students have been scheduled to start operating with support from
the Bradesco Foundation. The number of students studying at home or in informal groups is expected to be much
higher.

28. In the Brazilian State of Minas Gerais, the State Secretariat of Education is considering the use of satellite
communications systems to deliver ITV programmes developed in support of the Basic Education Quality
Improvement Project (ProQualidade). ITV programmes will focus on the training of about 90,000 primary school
teachers in Minas Gerais, where 5,500 schools have already been equipped with television sets, video cassette
recorders and satellite television receiving antennas under a Brazilian federal government programme.

29. In China, the Central Radio and Television University (CRTVU), an institution that operates directly under
the authority of the State Education Commission, runs multimedia distance higher education courses using radio,
instructional television, print-based and audiovisual teaching materials. It was inaugurated in February 1979 and now
heads a modern distance education system made up of CRTVU, 43 provincial, autonomous regional and municipal
television universities, 654 branch schools at the prefecture and city level, 1,500 work stations at the county level
and more than 10,000 teaching classes that cover rural and urban areas of China. While initially using the microwave
network of China Central Television the entire Chinese distance education system centred on CRTVU now uses
Chinese communications satellites capable of reaching all of China plus neighbouring countries in eastern, central
and south-east Asia. With 146,000 entering students, 300,000 students matriculated and 120,000 graduates in 1992,
CRTVU is probably the world’s largest university.

30. Prior to the establishment of an operational domestic satellite communications network capable of nationwide
delivery of ITV programmes, China carried out a distance education pilot project in 1985 using a satellite
transponder provided free of charge by INTELSAT within the framework of its Satellites for Health and Rural
Education (SHARE) programme. As a result, 53 small Earth stations were installed in remote and rural areas of
China to receive ITV programmes and for rebroadcast for local reception. Transmitted ITV programmes included
advanced academic courses in various disciplines broadcast six hours each day, as well as more diverse educational
materials such as lectures on calligraphy, oriental fine arts and health care.

31. The pilot project proved to be very successful in terms of both educational achievements and cost-efficiency,
and the Government of China decided to develop a full-scale nationwide ITV network using domestic
communications satellite capacity and two satellite transponders leased from INTELSAT. By 1987, the national
television network, which included ITV as an integral part of its programming, had become operational. The State
Education Commission led the educational effort and established the China Educational Television (CETV) to
produce and broadcast ITV programmes via satellite. Working in cooperation with the Ministry of Posts and
Telecommunications, CETV operates the earth station to broadcast daily via INTELSAT and Chinasat 31 hours of
ITV programming on two channels devoted to educational television. Educational organizations in provinces can
produce and broadcast their own ITV programmes through these channels as well.

32. By the end of 1990, about 36,000 hours of ITV programmes had been delivered over two educational
channels. More than 600 receiving and rebroadcasting stations and 4,000 direct receiving systems had been installed
in 29 provinces. In addition to academic or general education programmes, CETV offers distance training for
elementary and secondary school teachers in rural and remote areas as well as programmes in continuing,
professional and adult education. About 20 million people view CETV programmes or take ITV courses either at
home or at learning centres throughout the country.

33. In Australia, a number of states use satellite ITV on an operational basis to deliver educational programmes
to primary and secondary schools located in rural and remote areas. By the end of 1994, 170 rural schools in the
State of Victoria were equipped with small receiving terminals, at an average cost of $ 1,700 per site. The equipment
provides two-way, interactive communications between the classroom and the remote central studio. During the
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telesessions, students have the opportunity to communicate with the lecturer/presenter in the central studio while
watching the programme and can ask questions and have them answered immediately, allowing them to be actively
involved in the learning process. Using this system also enables students to become familiar with modern technology
from an early age. 

34. The lessons are delivered from the studio of the Victorian Directorate of School Education. From there the
programmes are sent via the Telecom network to an Optus uplink facility for transmission to the satellite. Classroom
teachers work in partnership with the television presenters to ensure that students get the most out of the
programmes. Print and audio materials are supplied to participating schools for use between broadcasts. Funding
for this effort has been provided by the Victorian Education Foundation, Country Education Project, the Directorate
of School Education and individual sponsors. The success of these ITV programmes led to the decision by the
Minister for Education to provide all government schools in Victoria with free satellite receiving equipment.

35. The Education Department of the State of Western Australia uses the government-sponsored Westlink service
to deliver state-wide ITV programmes produced by the Education Interactive Television Centre at Leederville. The
Westlink service allows the distribution of teaching and learning programmes at a fraction of the normal commercial
cost associated with satellite transmission. Programmes are transmitted for four hours each week using a satellite
system that provides for a one-way broadband video system with an audio return path. In 1994, 130 hours of ITV
programming were delivered to rural schools in Western Australia.

36. Indonesia was the first developing country to operate its own satellite communications system in 1976 when
it launched Palapa A-1 and made it possible to provide all 26 provinces of this archipelago nation with improved
telephone, telex, radio and television services. The network of Earth stations has expanded from 40 ground stations
installed at the beginning to more than 200 after two decades of operation.

37. In order to explore the most effective ways of using the Palapa system for specific development programmes,
Indonesia started the Indonesian Distance Education Satellite System (SISDIKSAT) project in 1981 in close
cooperation with the United States Agency for International Development (USAID) and as a part of the USAID-
sponsored Rural Satellite Program (RSP). Linking 15 distant universities in the eastern part of Indonesia, an open
interactive audioconferencing network was established on the basis of the Palapa satellite communications system
to deliver academic courses to university students, upgrade faculty skills through in-service training programmes and
facilitate administrative and institutional communication. It also made available the expert resources of each
institution to all members of the network, thus multiplying each professional’s outreach and effectiveness. A variety
of educational programmes was delivered to all members of the network, including 60 academic courses and over
30 seminars. More than 10,000 students benefited from these interactive programmes and other services offered by
SISDIKSAT.

38. In Europe, the Education Across Europe project sponsored by Matra Marconi Space connects 12 schools and
colleges in the United Kingdom with a number of participating schools in Austria, France and Slovenia. ITV
programmes, covering such subjects as geography, history and languages, are transmitted via Eutelsat satellite. The
project began in 1992 and is ongoing and developing.

39. INTELSAT, which owns and operates the world’s most extensive global communications satellite system,
contributed much to the development of satellite telecommunications applications to distance education, especially
through its project SHARE. Project SHARE, initiated jointly by INTELSAT and the International Institute of
Communications (IIC) in 1984, provided free use of the INTELSAT international satellite network to foster
telecommunications development in rural and remote areas, with the primary aim of assisting in distance education
and health care.
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*A comprehensive overview of research reports, studies and articles published from 1945 to 1995 on the effectiveness
of distance education in general, and ITV in particular, can be found in the paper “The ‘No Significant Difference’
phenomenon”, by Thomas L. Russell, Director, Office of Instructional Telecommunications, North Carolina State University,
which is available on the Internet at URL http://tenb.mta.ca/phenom.

40. Originally, the project had been intended for only a 16-month period, but it proved to be such a success that
it was extended twice and was operational until the end of 1987. The national ITV network in China, mentioned
above, is one example of the types of project undertaken within the SHARE framework. 

41. As a follow-up to project SHARE, the Project Access programme was established by INTELSAT to provide
free satellite capacity, for a limited duration, for education and health care. One of the latest activities under the
Project Access mandate is the establishment of a pilot “Distance Education and Training Network of the Americas”,
which will take place in early 1997. The pilot network to be designed by INTELSAT with the assistance of the
National Education Telecommunications Organization/Education Satellite NETO/EDSAT, will benefit students in
rural and remote areas of the United States and other countries in the Americas, as well as serve as a model for
establishing similar networks in developing and industrialized countries and lead to the development of a full-time,
self-sustaining global distance education network.

42. Experimental and operational programmes and projects in distance education carried out by many countries
have shown that satellite communications technology is well developed and can be successfully applied to distance
education by both developing and industrialized countries. Numerous evaluation studies have demonstrated that ITV
is capable of delivering information and developing skills in many disciplines with effectiveness comparable to, and
in some cases exceeding, conventional education systems.*

43. While technology itself and the equipment associated with this technology currently do not pose any
significant problem to ITV projects, the overall organization of a project and ITV programming are among the main
difficulties experienced by countries and organizations, including the underestimated importance of organizational
issues such as coordination between telecommunication and education authorities, training teachers in distance
education methodology, publication and distribution of printed materials that support ITV programmes,
synchronization of broadcasts with school curriculums and setting up a network of community centres for viewing
programmes. These problems can substantially reduce the effectiveness of any programme.

44. The production of educational programming is also an extremely important, and often a very expensive,
element of any ITV project. Programmes should be designed in a fashion that reaches a target group in the most
efficient and cost-effective way and taking into account the national and age peculiarity of the students. Use of
graphics, special visual effects and on-site recording can enhance educational content and, at the same time, make
a programme more attractive for the audience. Organization of interactive telesessions, which make possible live
communication between student and remote lecturer, not only increases the effectiveness of ITV programmes but
also provides a programme provider with necessary feedback.

B.  Electronic Distance Education

45. In recent years, the rapid development of new information technologies, especially telematics (the intersection
of informatics and telecommunications), has affected virtually every sector of economic, social and political
development. The technological changes have led to decreased costs in hardware and software for storing, processing
and transmitting information, increasing miniaturization, portability and diversity of information-processing and
communication equipment, and the capability to present and manipulate information in all media–data, text, voice,
image and video–in ways that increasingly match individual preferences and cognitive styles.
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46. The convergence of telecommunications, computers, satellites and fibre optics technologies is critical to the
knowledge-based economy of the future. This convergence also promises to make the knowledge base of humanity
available anywhere, any time, in any language, at cost-effective prices and in an interactive format. Because of the
global, borderless nature of electronic networks and their fast delivery of information, networked education can
enhance the whole spectrum of the educational experience, including the effective use of educational resources
worldwide, improved student-teacher interaction, the opportunity for students to contribute to the development of
course materials and information sharing between educators and researchers.

47. The Internet is the largest, most powerful and fastest-growing computer network in the world. It is estimated
that more than 40 million people have access to the Internet and that in mid-1995 there were around 5 million host
computers worldwide connected to the Internet. Over 110 countries have direct Internet access with at least one host
computer in the country; if other e-mail networks are taken into account, about 160 countries have links to the
Internet.

48. The Internet has been used increasingly in the last few years to deliver educational material and distance
education programmes in both industrialized and developing countries. Internet-based learning allows students to
learn at their own pace and access the information at a convenient time, and provides education to remote students
who otherwise would not be able to travel to a classroom.

49. Some courses available on the Internet are delivered as a formal programme complementing regular meetings
between students and teachers in the classroom. A large number of institutions offer on-line courses through the
Internet in a wide range of disciplines and topics that can lead to diplomas or formal accredited degrees.

50. Other Internet sites offer informal education at no charge on topics ranging from an interactive medical
tutorial on the spinal cord and text books on chemistry, mathematics and physics, to learning languages such as
Japanese, German and English, and include an educational site on archaeology.

51. Students participating in EDE programmes receive texts and workbooks via either regular mail or the Internet.
Through common files assigned to a class that each student can access, teachers upload syllabuses, lectures, grades
and remarks. Remote students download these files, compose their assignment and remarks off-line, then upload
them back to the common files. Students and instructors are usually required to log in for a certain number of days
during a week. Through these networks, faculty, students and the administration of the institution have easy access
to each other as well as access to database resources provided by libraries. Some examples of formal education
programmes offered through the Internet are given below:

(a) CyberEd Dartmouth is a World-Wide-Web-based system that offers full-credit university
programmes from the University of Massachusetts, Dartmouth Division of Continuing Education. While traditional
resources such as textbooks are used, students also draw on the extensive resources already available on the Internet.
Class material and assignments are posted on the World Wide Web at a site open only to those students taking the
course;

(b) International University College (IUC) offers a Master of Arts in Business Communication. The
primary way students communicate with the teaching faculty, administrative staff and other students is through e-
mail. IUC uses mailing list managers (listservs) to enable course discussions and these listserv discussions are an
important portion of the course grade. Students submit written assignments to teaching faculty through e-mail and
assignments are returned with comments and suggestions in the same fashion. Listservs allow students to discuss
group projects with other members of the class and to send questions or comments to teaching faculty or classmates;

(c) The University of Paisley Online Education WWW Server provides degree courses from accredited
universities aimed at working professionals. The courses can lead to degrees such as a Bachelor of Science in Health
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Studies, a Master of Business Administration (MBA) in Marketing, a Master of Science in Computer Aided
Engineering and an MBA in Total Quality Management. Each enrolled student is provided with an advanced PC,
a high-speed modem and a printer, which are delivered and set up in the student’s home. Students interact with tutors
by connecting to the Electronic Campus on Internet. Frequently travelling students can use notebook computers that
allow them to continue studying anywhere. Course materials are pre-loaded in the computer supplied and consist of
notes in hypertext, together with a software package for word-processing, graphics, analysis and communication.
Students engage in live teleconferencing, closed and open discussion forums and e-mail, through which students send
their assignments to their instructors for evaluation. An on-line library on the Internet is also available;

(d) The City University of Bellevue, Washington, Education Resource and Online Academic Degree
System (EDROADS) offers more than 80 programmes at the undergraduate and graduate levels that cover a variety
of academic fields such as business management and technology, humanities, the social and natural sciences and
counselling. Master of Business Administration and Master of Education degree programmes are also offered.

A list of selected programmes and courses available on-line is given in appendix II.

52. A variety of technologies are currently being used to deliver education programmes over the Internet including
the World Wide Web for on-line lecture notes, newsgroups for collaborative discussions and class announcements,
video and audio instructions, e-mail correspondence between students and instructors, interactive desktop
videoconferencing and computer-conferencing for remote participation in classes and group discussions and virtual
reality for exploring three-dimensional scenes. Multimedia is increasingly being used in on-line education to enhance
the learning process.

53. One of the most prominent trends in distance education brought by informatics is the emergence of the open
learning concept, which can be defined as “a student-centred approach to education which removes all barriers to
access to information while providing a high degree of learner autonomy”. The Internet supports the open learning
concept by providing students with the ability to connect to educational resources when it is convenient for them and
allowing students to explore the educational resources in a fashion that suits their needs. In an open learning
environment the teacher no longer serves as the keeper of knowledge. Instead, the teacher acts as a tutor, facilitator
and resource to assist in the student’s learning process.

54. A large number of projects in the development of national and international distance learning infrastructures
have been carried out in various countries. Since 1993, Canada has been working on design and implementation of
a national Internet-based educational network called Canada’s SchoolNet. Japan is developing the Asia-Pacific
Interactive Communication Network (APICNET) for international cooperation, international cultural exchange and
education aimed at creating a global classroom on the Internet. APICNET has made it possible for schools in Japan
to participate in projects planned by educators in other countries as well as to devise their own projects and invite
participation from schools overseas.

55. Since 1993, the Ministry of Education in Chile has been developing an educational network that connects
more than 100 elementary schools in rural and remote areas in order to provide students and teachers with
educational support as well as with access to information resources available on the Internet. In Australia, the
Queensland Open Learning Network (QOLN) was initiated by the State government in 1990 in order to establish
a state-wide delivery system for education and training using interactive communications technologies. The network
comprises over 40 open learning centres spread throughout the State to provide remote learners with access to
computer teleconferencing and audioconferencing, e-mail and satellite ITV reception facilities.

56. The European Schools Project (ESP) was initiated in 1988 by the University of Amsterdam to explore
educational applications of telematics. ESP has spread out to 26 countries, offers participating schools educational,
organizational and technical support, and provides opportunities for electronic communication between students,
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teachers and educational networks for the design and implementation of cooperative EDE projects and for the
development and effective use of information resources to enhance learning and teaching. In Ghana, a SchoolNet
project was initiated at the beginning of 1996 with the immediate goal of connecting 50 secondary schools and
providing them with access to the Internet. The project will open new opportunities for students to interact, both
locally and internationally, with teachers and other students as well as enable them to participate in the open learning
programmes over the Internet.

57. In the United States, the National School Network Testbed (NSNT) project was organized by the National
Science Foundation (NSF) in 1992 in order to explore ways in which schools and other educational institutions could
take advantage of Internet-based learning and build their own local information infrastructures in support of desired
educational reforms. Currently, about 250 institutions participate in the project, including 150 schools across the
United States, one school in Canada and one in Australia. The Common Knowledge: Pittsburgh network project was
initiated in 1992 to provide participating schools with access to educational and information resources not available
to the Pittsburgh school system. The project enhanced the teaching environment and served the development of
curricular activities in all subject areas and at all grade levels; for example, a virtual classroom for German language
instruction was established on-line.

58. These and many other projects have shown that network-based delivery of education programmes provide
many benefits to both the remote student and the educational institution. But owing to the relatively short period of
time that on-line EDE programmes have been used, a complete evaluation of the role networked distance education
plays in the formal education system as well as the effectiveness of the EDE methodologies is very difficult.
However, the growing number of institutions offering networked EDE programmes and the widening range of
educational disciplines and topics available on-line reflect the fact that networked distance education has already
become an integral part of the current educational environment. This trend is supported by the declining cost and
increasing capacity of the required hardware and software as well as by the declining cost of communications.

59. Until recently, the participation of developing countries in global computer networking was extremely limited
because of the undeveloped basic communication infrastructures, especially in rural and remote areas. There are more
telephone lines in Manhattan, New York, than in all of sub-Saharan Africa, as noted by Thabo Mbeki, Deputy
President of South Africa. In 1992, 49 countries had fewer than one telephone per 100 people. Outdated terrestrial
communications networks and a lack of international interconnectivity in many developing countries create a
situation where a telephone call from Senegal to Zambia is routed through London. In addition, these networks
simply cannot support a data transfer speed of 9.6 kilobits per second over a distance of even a few kilometres.

60. In the last few years, developing countries have spent a great deal of effort to overcome their existing
communications problems and to join global electronic networks in order to enhance national educational and
scientific capabilities. Satellite communications systems have been used by many countries to develop cost-effective
networking solutions. A number of projects carried out by different organizations proved that access to e-mail
arranged through communications satellites could provide a low-cost and reliable means of delivery of educational
programmes to remote and rural areas in developing countries.

61. For example, HealthNet is a computer-based telecommunications system that links health care and health
education workers around the world. Since 1994, HealthNet has provided its users (more than 4,000 in more than
30 countries worldwide) with low-cost e-mail connectivity through a Low Earth Orbit (LEO) HealthSat store-and-
forward microsatellite and radio links from any area with little or no telecommunications infrastructure. Inexpensive
ground equipment needed to contact the satellite consists of an IBM-compatible PC, a Terminal Node Controller
(TNC), a satellite radio and antennas. HealthSat is capable of storing and forwarding full-duplex communication
at 9,600 bits per second. 
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62. The Volunteers in Technical Assistance (VITA) organization is assisting the Global Learning and
Observations to Benefit the Environment (GLOBE) Programme to reach into developing countries by providing
capacity from its VITASat LEO communications satellite system. This system comprises a store-and-forward
communications satellite which allows e-mail and data to be delivered anywhere in the world in 90 minutes and a
network of low-cost highly portable ground stations designed specifically for developing countries.

63. The GLOBE Programme was introduced in 1994 as a part of the Global Information Infrastructure (GII)
initiative and began operations in early 1995. More than 2,500 schools in 43 countries participate in this
international science and education programme aimed at gathering and sharing information to better understand the
global environment as well as helping all participating students reach higher standards in science and mathematics.
Guided by trained teachers, students in participating schools conduct a wide array of core and elective observations,
ranging from basic weather parameters such as temperature, atmospheric pressure and precipitation to more
sophisticated measurements such as water chemistry, biodiversity and patterns of seasonal change. These
measurements are sent by various means, including global computer networks and communications satellites, to
processing centres where they are combined with information gathered by other GLOBE students, scientists and
Earth observation satellites. The students receive next-day feedback from the scientific community on how their data
is being used.

64. Following the worldwide trend of establishing National Information Infrastructures (NII) and their integration
into GII, virtually all developing countries have started working on the development of high- performance computer
networks that link national universities, schools, libraries and research centres and are capable of facilitating high-
speed Internet data access and retrieval. In many cases these projects are carried out as regional or international
efforts.

65. Current satellite communications technology provides a cost-effective and flexible option for establishing
access to the Internet (including a full range of services such as e-mail, file-sharing, file transfer and computer-
conferencing) as well as for interconnection of remote sites in developing countries through a network of standard
ground stations or through Very Small Aperture Terminals (VSATs), which provide a more advanced solution. A
number of projects carried out by the developing countries aim at establishing educational computer networks using
a combination of satellites, terrestrial lines and microwave links.

66. In 1991, the Organization of American States initiated the Hemisphere-Wide Inter-University Scientific and
Technological Information Network (with the Spanish acronym of RedHUCyT) project with the main objective of
connecting member States to the Internet by integrating an electronic network to exchange information and
programmes among different academic and scientific institutions.

67. In the Caribbean region, an electronic information network linking the universities of the Caribbean, known
as the Caribbean Academic, Scientific and Technological Network (CUNet), was formally launched in September
1991. More than 20 nodes in the subregion currently connect, via dial-up, over 1,000 users within the CUNet
framework. RedHUCyT has supported the establishment of the Jamaican Electronic Network (JAMNet), allowing
Jamaica to be fully connected to the Internet. With a 64-kilobits-per-second satellite link to the United States
National Science Foundation Network (NSFNet), 400 hosts at the University of the West Indies have received full
connectivity to the Internet.

68. In Central America, resources have been allocated for establishing a backbone of interconnected institutions,
with Costa Rica serving as a hub and other countries connected via direct satellite links. The National Research
Network of Costa Rica (CRNet) has been connected to the Internet through a satellite link to a NSFNet server in
Florida. RedHUCyT provided equipment and technical assistance for setting up the Nicaraguan Academic Network
and connecting it to Costa Rica through microwave links. The connection of Panama to the Internet, also through
CRNet, linked these three major universities in 1994. RedHUCyT has also provided equipment, technical assistance
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and training to Argentina, Bolivia, Chile, Ecuador, Mexico, Paraguay, Peru, Uruguay and Venezuela, and satellite
earth stations have been installed in Mexico, Peru and Venezuela.

69. The Pan-Pacific Education and Communication Experiments by Satellite (PEACESAT) programme has a
primary mission to support international distance education, research, telemedicine, emergency management and
economic development experiments and applications, as well as to provide an opportunity for research in the
development and applications of low-cost satellite communications technologies. PEACESAT achieves these mission
goals through the use of satellite communications and provides many different non-commercial services. These
services include access to the Internet and other information services, point-to-point and voice conferencing and
compressed video.

70. The PEACESAT network ties together government, educational and other non-profit national and regional
organizations in 22 Pacific countries. There are 44 PEACESAT earth stations in this network with nine more in the
planning stages. Through this network, PEACESAT helps to integrate participating countries into GII.

71. PEACESAT is funded in part by the National Telecommunications and Information Administration of the
United States Department of Commerce. The programme began in 1971 through the use of a single voice circuit on
ATS-1, and it now operates nine simplex and three full-duplex circuits on the Geostationary Operational
Environmental Satellites of the National Ocean and Atmospheric Administration. In addition to Internet services,
PEACESAT has also developed and implemented remote access capability and electronic post-office systems, and
is exploring the deployment of special interfaces to its Earth stations to support low-cost continuous access to the
Internet for extremely remote areas and for management of emergency cases.

72. In South Africa, the Telematics for African Development Consortium has been established in order to
promote distance education programmes in the region. The consortium consists of such companies and institutions
as the South African Broadcasting Corporation, the Telcom S.A. telecommunications company, the research centre
known as CSIR, the University of South Africa (UNISA), which is a specialized distance education institution, the
University of Pretoria, St. Alban’s College and some other community organizations and private enterprises.

73. The initial projects of the Consortium are the first phase of a multiphased programme expected to last at least
five years and to reach out to other African countries. Through a number of pilot projects, the first phase is intended
to prove concepts and to test the efficiency of satellite communications and other wireless technologies for
networking and connecting to the Internet through VSATs and specially developed infrared/laser interfaces. The
objectives of the first phase are to provide the following:

(a) A prototype Internet-based academic English reading skills course for 7,600 students at UNISA.
This programme is aimed at helping raise the scores of students who could not meet the minimum education entrance
requirements to institutions of higher education. Once tested and evaluated, the course will be made available to all
UNISA students (currently numbering some 128,000) and, as a free public service, to anyone with Internet access
through the UNISA server;

(b) A prototype Internet-based biology syllabus and course for use by secondary level school students
and teachers. Once tested and evaluated, the programme will be made available to teachers and students with
Internet access;

(c) Wireless wide-area high-bandwidth connectivity for the disadvantaged township of Mamelodi
and for the rural school outside Pretoria. After testing, this concept will be developed into a system that can be
replicated throughout Africa to provide wireless access to networks in remote and rural areas where there are no
existing telecommunications infrastructures;



A/AC.105/667
Page 21

*ICDL has established a database of distance education resources. This database contains detailed entries on available
distance education programmes and on institutions offering these programmes, as well as reference to approximately
8,000 books, journal articles, conference papers, research reports and other types of literature related to all aspects of the theory
and practice of distance education. This database can be accessed through its Internet home page at http://www-
icdl.open.ac.uk/icdl.

(d) Informal information services through the wireless infrastructure to the disadvantaged
community of Mamelodi. This project provides the means to acquire training in basic life skills, transparent
governance and small business development;

(e) Examples of development tools which will facilitate and accelerate further development of the
project. These include the development of a curriculum creation and management tool and a multimedia interface
supporting effective delivery of the educational content to students.

74. The Consortium is actively seeking cooperation with other organizations and institutions interested in
contributing to the solution of African telematics problems. The Telecommunications Foundation for Africa, based
in Kenya, is involved in the activities of the Consortium and negotiations are under way with the Informatics Centre
of Eduardo Mondlane University at Maputo, Mozambique.

75. The Office for Outer Space Affairs (OOSA), within the framework of the United Nations Programme on
Space Applications, is working in cooperation with the European Space Agency (ESA) on a project proposal aimed
at establishing a cooperative information network linking scientists, educators, professionals and decision makers
in Africa (COPINE). This project is the response of OOSA to a recommendation of the United Nations regional
conference held at Dakar in 1993 on the need to establish efficient communication links between African scientists
and professionals. When operational, COPINE would be a satellite-based information exchange network with
interactive capability linking urban and rural centres in 13 African countries (Botswana, Eritrea, Ghana, Malawi,
Mozambique, Namibia, Nigeria, South Africa, Tunisia, Uganda, United Republic of Tanzania and Zimbabwe) and
selected hospitals, universities and information centres located in Europe.

76. The wideband capabilities of COPINE will be used to provide a variety of information delivery services,
particularly computer file transfer, interactive data exchange and audio, image and video transmission, in order to
facilitate projects in health care, distance education, scientific and technical information exchange and natural
resource and environment management. The objective of the distance education applications of the COPINE system
would be to improve the quality of education in remote and rural areas by providing educators in these areas with
a tool that gives them easy and efficient access to the education centres of their countries. Through its e-mail
connection, COPINE also would offer educators in rural areas electronic access to information databases around the
world.

II. CONCLUSIONS

77. Within the global context of rapid technological changes and shifting market conditions, conventional
education systems worldwide are challenged, without increased budgets, with providing increased educational
opportunities required by a knowledge-based economy. Many countries and national and international educational
institutions are answering this challenge by developing distance education programmes. The number of these
programmes has grown very rapidly in order to meet the increasing demand for flexible lifelong learning available
for all. According to the International Centre for Distance Learning (ICDL) of the Open University of the United
Kingdom, there are currently about 30,000 distance courses and programmes offered by institutions in the countries
of the Commonwealth and about 850 distance teaching institutions worldwide.*
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78. The development of telecommunications systems and new information technologies has made distance
education, and in particular interactive ITV and EDE, as effective as traditional instruction, if the methods and
technologies used are appropriate to the instructional tasks. The open learning approach, which has been introduced
through new information technologies, allows students to work at their own pace and provides them with greater
control over the learning process.

79. From a technical point of view, satellite communications systems provide educators with reliable and
powerful means for delivery of ITV and EDE programmes, and give learners, especially in remote and rural areas,
opportunities to access desired education programmes, which otherwise are not available locally. The technologies
are in place and their feasibility has been demonstrated in numerous projects carried out on a national or international
scale. Further convergence of computing, telecommunications and television will make it possible to provide all three
services over a single network in the near future.

80. However, ITV and EDE programmes should not be viewed as a complete replacement of teachers and
conventional educational processes, but rather as important components of improving and enhancing instruction and
learning processes. Educational technologies change the role of the instructor, and pro-active steps should be taken
to mediate these changes. Efficient organization of projects and the development of appropriate educational content
are very important for effective implementation of ITV and EDE programmes. Programming should include
interactive elements and should also be designed to meet both the needs of the learners and the requirements of
society. Timely feedback from instructors and regular evaluations of the progress of students should be an integral
part of the distance education process.

81. The applications of satellite communications to distance education currently are in transition from
experimental to operational use, particularly in developing countries. The projects discussed in the present study
illustrate the value of space communications systems for the promotion of distance education programmes in various
countries, but do not by any means exhaust the ways in which space technology can be used for such programmes.
Rather, the examples are intended to reflect ways in which countries and institutions using space communications
can develop new approaches to meet the educational needs of society.

82. Updated information on the ongoing distance education projects as well as the latest developments in
applications of new technologies, including space communications, to distance education can be found in numerous
journals and periodicals, some of which are listed in appendix III.
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*Data source: University of Wisconsin World Wide Web site (http://www.uwex.edu/disted).

Appendix I

SELECTED NORTH AMERICAN SATELLITE INSTRUCTIONAL TELEVISION
PROGRAMME PROVIDERS*

American Chemical Society (ACS) satellite television seminars. The ACS satellite television seminars offer the
opportunity to learn directly from and speak with leading experts in a variety of chemically related fields. The
broadcasts can be downlinked throughout North America; access to overseas sites can also be arranged.

American Law Network (ALN). ALN transmits high-quality continuing legal education programmes and related
events via satellite to viewing sites throughout the United States.

American Management Association (AMA). AMA broadcasts via satellite live interactive management and
professional video conferences directly to receiving stations at user sites.

CSUSAT-CHICO. ITV programme consisting of live courses that originate from California State University, Chico
campus, and are broadcast via satellite throughout California to selected sites.

Community College Satellite Network (CCSN). A division of the American Association of Community Colleges,
CCSN is a coalition of higher-education institutions sharing resources through the cooperative use of satellite
technology to serve the needs of its members, their communities and business and industry.

Federal Training Network. The Federal Training Network provides satellite-based training for government and
private organizations nationwide.

Mass LearnPike. This interactive educational television network offers programmes designed to supplement the K-
12 curriculum and to provide teacher professional development. The programmes can be viewed live via satellite
and/or taped for later use.

NASA Aerospace Education Services Program. The NASA Aerospace Education Services Program is a nationwide,
free programme for teachers, students and the general public.

National Technological University (NTU). NTU is a private, accredited, non-profit institution founded in 1984 to
meet the advanced educational needs of engineers, scientist and technical managers through satellite delivery of
advanced technical education.

National University Teleconference Network (NUTN). NUTN supports applications of new and emerging
technologies in videoconferencing and distance education.

PBS Adult Learning Satellite Services (ALSS). PBS established ALSS to deliver, via satellite, a broad range of high-
quality educational programming directly to colleges, universities, businesses and other organizations.

Satellite Educational Resources Consortium (SERC). With SERC programmes, students can join thousands of
others around the United States to participate in courses outside their regular school curriculum.

Satellite Communications for Learning (SCOLA). SCOLA is a non-profit educational consortium that receives and
retransmits ITV programming from more than 30 different countries in their original languages. These programmes
are transmitted via satellite to schools, colleges, universities, government and military installations, businesses and
private individuals throughout North America and much of the north-western hemisphere. SCOLA operates two 24-
hour satellite channels with more in the planning stages.
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*Data Source: TeleEducation New Brunswick, Canada.

Appendix II

SELECTED PROGRAMMES AND COURSES AVAILABLE ON-LINE*

Athabasca University. Canadian open university specializing in distance education.

Cornell University. Programme in instructional and informational applications of microcomputers.

Christopher Newport University. On-line full-credit college courses.

European Association of Distance Teaching Universities/Open University of the Netherlands. The seventeen
national members of the Association collectively provide distance education programmes.

University of Geneva. Provides information on designing courses for the World Wide Web.

University of Indiana, School of Education, Distance Education Programme. Offers beginning and experienced
educators fully accredited coursework that can be completed at home at a pace that suits their schedules.

Internet University. On-line college-level credit courses.

Mercy College. Offers a number of undergraduate credit courses on-line.

University of Minnesota, Department of Food Science and Nutrition. Offers a number of courses via the Internet.

National Teachers Enhancement Network. Offers graduate-credit science and mathematics courses to teachers
nationally.

University of Phoenix. Offers accredited graduate and undergraduate degrees in business administration and
management entirely on-line.

Rochester Institute of Technology. Offers interactive distance learning programmes in
electrical/mechanical/telecommunications software and software development and management.

SPECTRUM University. More than 10 free courses are offered over the Internet.

The Virtual Global College. Provides lifelong learning via the Internet free of charge to promote learning in
developing countries.

Washington State University. Offers digital image processing course.

World Lecture Hall. Contains links to pages created by faculty worldwide who are using the World Wide Web to
deliver class materials such as course syllabuses, assignments, lecture notes, examinations, class schedules and
multimedia textbooks.

Fayetteville Technical Community College (FTCC) Virtual Campus. Offers a selection of standard, full-credit
college courses to the global audience of the World Wide Web.
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*Data source: International Centre for Distance Learning.

Appendix III

SELECTED JOURNALS AND PERIODICALS COVERING DISTANCE EDUCATION*

American Journal of Distance Education. Three issues per year; published by the American Centre for the Study of
Distance Education, College of Education, Pennsylvania State University, 403 South Allen Street, Suite 206,
University Park, Pennsylvania 16801-5202, United States of America.

Distance Education. Published each May and October by the Distance Education Centre, University of Southern
Queensland, Post Office Darling Heights, Toowoomba, Queensland 4350, Australia.

Epistolodidaktika: the European Journal of Distance Education. Two issues per year; journal of the Association of
European Correspondence Schools; subscription enquiries to The Rapid Results College, Tuition House, London,
SW19 4DS, United Kingdom.

Indian Journal of Open Learning. Published each January and July by the Indira Gandhi National Open University,
Maidan Garhi, New Delhi 110 068, India.

Istruzione a Distanza (IAD). Published quarterly by Istruzione a Distanza, Piazza San Carlo III, 42 I-80137 Napoli,
Italy. The language of the journal is Italian, but coverage is international.

Journal of Distance Education. Published each November and May by the Canadian Association for Distance
Education (CADE), 205-1 Stewart Street, Ottawa, Ontario, Canada, K1N 6H7.

Open Forum: Distance Education and Open Learning. Published by the Distance Education Centre, University of
Southern Queensland, Post Office Darling Heights, Toowoomba, Queensland 4350, Australia.

Open Learning. Published each February, June and November by the Longman Group Ltd, Fourth Avenue, Harlow,
Essex, CM19 6AA, United Kingdom.

Open Learning Update. Published each February, May, August and November by the Open Learning Technology
Corporation Ltd, Science Park, Laffer Drive, Bedford Park, South Australia 5042, Australia.

Open Praxis. Two issues per year, in April/May and September/October, by the International Council for Distance
Education (ICDE), Gjerdrums vei 12, N-0486 Oslo 4, Norway, as successor to the ICDE Bulletin.

Revista de Educación a Distancia. Published three times each year by RED, Centro para la Innovación y Desarollo
de la Educación a Distancia, Argumosa No. 43, Pabellón 6, 28012 Madrid, Spain. The journal is in Spanish, but
overseas contributions are included.

Revista Iberoamericana de Educación Superior a Distancia. Published each October, February and June by the
Asociación Iberoamericana de Educación Superior a Distancia (AIESAD), Universidad Nacional de Educación a
Distancia (UNED), Apartado de Correos 50.487, 28080 Madrid, Spain.

IEC News. Published since 1991 by the International Extension College (IEC), Dale’s Brewery, Gwydir Street,
Cambridge, CB1 2LJ, United Kingdom.
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