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I.
 Introduction

Information & Communications Technologies (ICTs) have long been touted as one of the means for hastening the development of nations. However, there are many limitations that have hindered the optimal deployment of ICT solutions in many parts of the developing world. A cursory analysis of the reasons behind these limitations points to: -

· Inadequate Telecommunications (Telecom) infrastructure to support data-rich information.


· The lack of appropriate levels of awareness among decision-makers in regards to targeted applications of technology solutions to public sector needs.


· The lack of appropriate levels of the various skill sets required for implementing as well as adequately supporting optimal ICT solutions at the local level.


· The lack of appropriate project development and management skills for applying technology solutions at the local level


· Insufficient financial resources for developing as well as deploying ICT-based solutions across competing public sector needs.


· To this end, WorldSpace is poised to support the efforts in applying ICT-based solutions for its development agenda through a limited scope of solutions that initially target Education and Capacity-Building as the focus. The strength of WorldSpace’s proposal is based upon its sizable technology capabilities as well as on the comprehensiveness of the solutions framework it brings to this project. 

II. 
Background – WorldSpace Corporation

WorldSpace Corporation was founded in 1990 by Noah A. Samara, its Chairman and CEO, with a vision to provide digital satellite audio, data, and multimedia services primarily to the emerging markets of Africa and Asia.  To implement this vision, WorldSpace conceived of and built the first ever satellite radio infrastructure in the world.  In the past 12 years the company has built three satellites and launched two to provide audio, data, and multimedia broadcasting coverage to Africa, Asia, The Middle East and Europe.

WorldSpace today:

WorldSpace is a media company that broadcasts satellite audio, data and multimedia content to businesses, governments, and targeted consumer groups around the world.  The company’s business model is multi-faceted, comprised of subscription, advertising and capacity leasing revenue streams.

Examples of solutions WorldSpace provides to its current clients include:


· Delivering distance education and training in both audio and multimedia formats to governments, institutions, and businesses


· Datacasting stock quotes to desktop computers of businesses around the world 


· Broadcasting quality news and entertainment to targeted consumer groups, such 
as expatriate populations and military based overseas      

The WorldSpace audio, data, and multimedia services provide unprecedented program choice and crystal clear reception and are available to the end client through a variety of audio and multimedia receivers and personal computer adapters.  

Digital Satellite Technology:

Powerful L-band satellites with traveling wave tube amplifiers and onboard baseband processors link with receivers that are equipped with micro-integrated circuits capable of processing the satellites’ high-quality audio and data transmissions.  Each satellite has three beams with each beam capable of delivering 40+ channels of crystal clear audio programming.  Broadcasters and organizations uplink their content through a centralized hub site or an individual feeder link station.  The satellite transmits the signal received from the respective uplink stations in all or any combination of the three downlink beams (see coverage map) of each satellite. 

III.
Overall ICT Strategic Approach

WorldSpace has a two-pronged strategy in regards to how it plans to implement ICT-based solutions to Education and Capacity-Building. These are: -

· A complimentary role to existing educational material. For example, the use of virtual laboratories (e-labs) for augmenting Science lessons and,

· A supplementary role in regards to specific courses such as English language lessons that are based on multimedia formats, which could be supported by teachers or even teachers’ assistants. Using the example of the English language lesson, the overall strategy is to increase the quality of English language class through the use of native-English speakers for the multimedia content while relegating the roles of teachers (or teachers’ assistants) to support duties.

IV.
Geographic Reach

Satellite technology forms the core of WorldSpace’s ICT infrastructure and as such offers an unbeatable capacity to easily reach widely dispersed geographic locations even in areas where there are no physical Public Telecommunications Network (PTN) connectivity, i.e. no telephone connectivity. This limitless reach is further augmented by alternative power-supply solutions that address the lack of connectivity to public electrical power grids as well. As a practical example, this level of flexibility facilitates the development of mobile schools that could address the needs of student populations residing in pastoralist communities. 

V.
Basic WorldSpace ICT Infrastructure

The basic WorldSpace ICT infrastructure consists of various components that are summarized below.

· Satellite Infrastructure – offers unbeatable geographic reach for many developing nations, high-bandwidth capability for rapidly accommodating data-rich multimedia information and many other state-of-the-art features,


· Uplinking Facilities (or Hubs) – which allow for data transmission capabilities to the satellites,


· WorldSpace Studios – for aggregating the various contents and information derived from Information & Data Providers, Content Providers, Music Companies and similar organizations,


· WorldSpace Audio/Data Receivers – that come as WorldSpace Audio units that may also include optional connectivity equipment to computers in order to receive multimedia data formats or PC-card units which combine both audio and information capabilities.
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VI.
Content

While fulfilling the physical limitations of the country’s ICT infrastructure addresses one aspect of deploying ICT-based solutions for education, content is “king” when it comes to effectiveness and usability. To this end, WorldSpace is able to leverage the inherent flexibility of digital content as a means of developing solutions that facilitate: -

· National education templates that could easily be localized (or custom-tailored) for specific regional requirements. As a quick illustration point, Math lessons could use horses in areas where horses are common and camels for the same problem in areas where camels are commonplace,


· The ability to centrally manage and control content as added measure of flexibility


· Data-rich multimedia information formats that enhance the learning experience since studies have shown that multimedia based educational content offer higher retention levels among students versus those students who are taught the same material using traditional means. This in turn addresses the issue of an effective educational system.

The actual development of content could be undertaken in a variety of ways. Content could be developed from scratch as per the requirements of each closed user-groups or gathered from a myriad of information resources such as the Internet or even pre-packaged for specific types of WorldSpace audiences. 
VII.
The Education Enabler Product Platform from WorldSpace

WorldSpace's Education Enabler Product Platform is a content delivery framework that provides all the necessary elements required to deliver cost-effective, content-rich education in developing countries. It seamlessly integrates the latest worldwide technologies and standards in Digital Audio, Internet and Multimedia with WorldSpace's advanced, proprietary technologies. Advanced encryption and conditional-access mechanisms help ensure that content uplinked by WorldSpace is received only by authorized users. The resulting flexible suite of service components can be easily tailored to develop comprehensive solutions and tiered frameworks targeting distance education.

The various WorldSpace service channels can be operated under a flexible Distance Learning framework. The Education Enabler Product Platform features Audio Broadcasting, Datacasting, Streamcasting and Combined Live Audio & Slide Show (CLASS) as its components. Together these service components augment the content features discussed in the previous section by providing a content delivery framework, which offers tiered services. A case in point is WorldSpace’s service to specific closed user-groups such as the Kenya Institute for Education’s tier for 2,500 Kenyan schools. 
A. Audio Broadcasting

The WorldSpace system, using satellite technology can provide digital quality audio with fade free, crystal clear reception anywhere within the coverage area of a WorldSpace satellite. Radio stations can expand their audience - hence reaching more people - with the new WorldSpace technology that offers improved Quality of Service with cost-effective national and regional coverage.

The WorldSpace coverage offers unprecedented and higher audience penetration:  a radio station can potentially have an audience of several million listeners over the whole country and region. There is no need to invest in terrestrial transmission infrastructure with subsequent associated operational costs.

Benefits of Audio Broadcasting on WorldSpace

· Lower Capital Expenditure 


· No need for many Transmitters, Towers, Land, Access roads


· No need for incurring extra costs per transmitters e.g. Electricity, Water, Telephone, Transport, Spare Parts  (Significant costs after 5 years), Personnel


· No Technical Operations and Maintenance


· No need for Administrative and Human Resources

· Low license cost issues


· FM signals travels short distances as compared to the WorldSpace coverage area of 14 square kilometers per beam.


· SW and MW are plagued by poor sound quality, noise, distortion and interference.


· FM Channels are limited with coverage distance.
B. Datacasting

Datacasting involves one-to-many (or multicast) dissemination of data. The data itself could be files (of any format) including Web pages. Data to be uplinked to a WorldSpace satellite is first aggregated at the WorldSpace studio or is presented in a suitable format by the content contributor to the uplink site or Hub. Subsequently, an advanced scheduling mechanism at the Hub schedules the content for distribution via a WorldSpace satellite. Datacasting is the preferred way of disseminating information amongst closed user groups. 

The WorldSpace Datacasting solution is also ideal for disseminating e-newsletters, e-magazines, e-books and other electronic periodicals. Datacasting in the specific context of the Web, wherein, the multimedia content pertaining to a set of pre-determined Web sites is fetched on a periodic basis and pushed to specific user groups is called WebCasting. WebCasting is an effective method of providing auxiliary educational content to supplement regular instructional material while simultaneously ensuring that unwanted and inappropriate content on the Internet is kept beyond reach.

C. Streamcasting

WorldSpace provides the ability to carry streaming media – audio, video and even text - from the content origination site to a set of users. Streaming media can be used in two modes – “live” or “on-demand”. In the case of live streaming the content is uplinked to the WorldSpace satellite in real-time and is available simultaneously at multiple (authorized) receive locations. On-demand streaming refers to play out of previously recorded media. Depending on the nature of the media – audio, video or text – commensurate bandwidth is allocated on a WorldSpace service channel. 

D. CLASS

CLASS - Combined Live Audio and Slide Show – is an innovative solution developed specifically to addresses Distance Education requirements in developing countries. It uses live satellite broadcasting to deliver synchronous and asynchronous eLearning content beyond the reach of Internet, telephone lines, and mail delivery. The CLASS service, from WorldSpace, is unique in its ability to cost-effectively merge content creation and delivery. It uses the WorldSpace broadcast infrastructure to provide for error-free digital transmission of presentations, lesson plans and other multimedia materials.  More details on CLASS is provided as part of Annex III.

CLASS Features 

· Instructor-led, live lectures and accompanying PowerPoint presentations can be broadcast directly to students’ PCs (direct to home) at a scheduled class time and satellite channel. Or

· Students hear the live audio of the best teachers, follow along with the presentations, and experience real-time data updates as the teacher works through the class. 

· Advanced error control to ensure reliable reception

· If the student-site has Internet access, it is possible for students to ask questions during the class in a text-chat or voice mode.

· Presentations, lesson plans and other multimedia materials are easily delivered to students, complementing and expanding the classroom lecture.

· Unique in its ability to merge content creation and delivery and make it cost-effective
A comparative analysis of WorldSpace versus other current Distance Learning frameworks is provided below.

Analysis

	Current Options
	Weaknesses

	Text-based training
	Lacks timeliness; no interactivity

	Interactive CD
	Static, difficult to update, difficult to develop as well as produce

	Web-based training
	Sizable cost and effort in the development of such content, shift from the classroom paradigm especially in developing countries such as Ethiopia

	Online streaming over the Internet
	Dependent upon public Internet service frameworks, availability of bandwidth, sizable recurrent costs

	Satellite TV/Video Conferencing
	Expensive to set up and maintain, insignificant value-added results in regards to learning


By contrast, WorldSpace offers a host of additional features that facilitate increased educational capacity through: -

· Nation-wide coverage via a satellite-based ICT infrastructure,

· Quality digital multimedia data as well as a wide selection of content,

· Cost-effective and scalable solutions.

In addition to the aforementioned incentives offered by the WorldSpace technology infrastructure, our Education Enabler Product Platform also compensates for the lack of adequate numbers of qualified teachers in Ethiopia.

VIII.
Past Performances 

WorldSpace Corporation provides a powerful technology for spreading knowledge for the sake of making people healthier, better educated and more aware of their environment. WorldSpace has efficiently and successfully entered partnerships by combining state of the art technical and educational resources to approach the challenges of disseminating information to developing countries. 

        WorldSpace Past Performance includes but is not limited to the following:

· Indira Ghandi National Open University- Located in India, this university has the largest Distance Education Program. There are more than 600,000 students that actively participate in this venue for Distance Education.

· Kenya Institute for Education- To reinforce curricular material that is systematically distributed by regular classroom teachers, WorldSpace broadcasts select lessons from the best teachers in the country. WorldSpace technology assures that each school receives educational content through its digital satellite network. 

· African Virtual University- This pilot project was implemented for 10 universities in 9 countries for 2 months.  Live lectures, transmissions of video clips, and chat mode of questions were fully utilized.   This partnership helped to deliver instruction and academic course support to 11 million children in Kenya’s primary schools and 4,000 secondary schools.

· Center for Disease Control- WorldSpace provided the technology for a live lecture, “Prevention of Mother to Child Transmission of HIV-AIDS”.  Dr. Nathan Shaffer facilitated the lecture from his Atlanta (USA) office. Twenty-seven specialists in sites located in Kenya received the lecture.  Questions from the participants were successfully addressed using WorldSpace’s CLASS technology.

· Advanced Interactive – Working jointly with Advanced Interactive, a Canadian software company, WorldSpace assisted in reengineering the SchoolWeb solution. It was determined that pre-selected educational web sites were to be sent to remote schools in Kenya.  WorldSpace provides the connectivity that is used for the constant update of the educational web sites that have been cached for LAN access.

· International Network for the Availability of Scientific Publications- WorldSpace provided the technology for a debate, ”Right for Access of Health Information in the Developing World” in London.  This debate was carried to France, 3 sites in India, Kenya, and Washington, DC. With WorldSpace Distance Education Technology, the participants were able to contribute via e-mail during the debate.

· Pakistan Education Initiative- Working collaboratively with the Minster of Education from Pakistan, WorldSpace will provide the technology and support for the dissemination of content to 25,000 schools throughout the country of Pakistan. WorldSpace also provides Train the Trainer support for optimum results.

· Princeton University eLearning- Digital distribution of more than 500 research articles of varying sizes from the Princeton University Library was completed and sent to a remote location for the MPALA Research Center in Kenya. Our technology provided for rapid and efficient delivery.


· Mobile Telekiosk – WorldSpace provided its Mobile Telekiosk in Mali. Senegal, Mauritania and Ghana.  This mobile technology allowed content to be delivered to rural and remote areas that virtually have no access to important telecommunication infrastructure or educational information.  En effective resource to spread information and educational content to remote location with limited or no infrastructure. Advance educational proposal considered in Ghana and Senegal, pilot project in Ghana to start next month. Two WorldSpace Mobile Telekiosk will be built for education only for other projects


· Indonesia, Indonesia open Learning University, Jakarta –link all campuses and upgrade existing multipurpose telecenters to receive satellite content


· Fiji, University of South Pacific - test in progress to receive WS signal outside coverage area with big antennas and rebroadcast over Internet in campuses

· Nepal, Equal access, production and distribution of local content.
· World Summit on Sustainable Development – WorldSpace provided its Mobile Telekiosk in South Africa and Ghana.  This mobile technology allowed content to be delivered to areas that virtually have no access to important educational information.  It is an effective resource to spread information and educational content to remote location with limited infrastructure.  Two WorldSpace Mobile Telekiosk will be utilized in this project.

IX.
 Encryption









X.
Annexure

Combined Live Audio and Slide Show (CLASS) Overview


Figure illustrates that CLASS puts all Listeners “on the same page” – 

regardless of where they are located

The CLASS Service links a Speaker site via the WorldSpace satellite system to Listeners.  The Speaker site can be located anywhere in the world as long as it is connected to a WS Gateway through an ISDN, IP and/or PSTN link
. The listener PC has to be located in a geographical area that falls in the coverage area of a WorldSpace satellite – AsiaStar or AfriStar. 

The Speaker PC, running Win 98, NT or 2000, is loaded with WS software, and operates in three modes. In the “Slide Preparation” mode it enables preparation of presentation content through the use of whiteboards as well as annotations of existing PPT slides and/or images. The result is then stored as a slide file. 

The “Presentation Review” mode allows the user to navigate through the slide file to ensure that the sequence of the slides is in order – an intuitive GUI interface allows for addition/deletion/re-ordering of slides. Once the speaker has the final version of the presentation (s)he logs on to the Gateway to set up a presentation start time and submit the slides. The Gateway then assumes responsibility of broadcasting the slides to the listeners. Typically slides are pre-positioned at the listener PCs before the live presentation. There is also a provision to send any supplementary information (prepared by the speaker or extracted from the Web) before, during or after the live presentation. 

The Speaker software running in “Live Presentation” mode allows the speaker to navigate through the presentation. During the presentation, the speaker’s voice is delivered to the listener audience using an audio channel, and any annotations made on the slides, along with the slide control information, is delivered over a data channel to each listener PC. The control information sent from the Speaker PC to each listener PC tracks the Speaker PC’s current slide and annotation, effectively placing everyone (the speaker and all the listeners) on the same page. 

Interactivity between the listener and the speaker is optionally supported, by means of a telephone-line (for phone-conversations) or through the Internet (for text or voice based messaging). The WorldSpace software at both the speaker and listener end provides a chat interface for the purpose. The CLASS solution allows a listener to locally cache an entire presentation and replay it at a later instant. 


CLASS offers institutions:

· Reduced costs for installation, maintenance, and operations; lower costs per student 

· Scalability to reach regions traditionally difficult to access 

· Additional revenue streams possible from secondary uses of the same set up. 

CLASS offers instructors: 

· Freedom to create a distance education classroom that is conducive to learning, using current teaching styles and materials 

· Ability to deliver multimedia presentations and supplementary information critical to enhance students’ learning experience 

· All questions queued up so that only the relevant questions need be answered

CLASS offers students: 

· Opportunity to experience live lectures at home or at an institution, with no telephone line or Internet connections mandatory 

· Interactive learning experience with combined audio and multimedia presentations in a user-friendly interface 

· Capability to review presentations and supplementary information at their leisure
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