Delivering Distance Learning Resources Through the Indonesian Digital Library Network
Ismail Fahmi <ismail@itb.ac.id> 

Knowledge Management Research Group

Institut Teknologi Bandung

Jl. Ganesha 10 Bandung 40132, West Java, Indonesia

Abstract

In an open distance learning environment, a student has more time outside the classroom doing reading, homework, library researches as she may spend in the typical university. This nature of distance learning actually will bring a deep need for digital library services that can provide resources more than be provided by the (virtual) lecturer, at any time and anywhere. This paper will describe the Indonesian Digital Library Network (IndonesiaDLN) and its possible roles in supporting the distance learning efforts that always considers the existing limitation of infrastructure and technology especially in Indonesia. It will be shown that IndonesiaDLN has proven its ability to support the electronic resources sharing among institutions from many different islands. At the end of this paper, an idea of developing a digital library network for distance learning resources is proposed.

1. Introduction

Distance learning encompasses diverse educational models that really only has one thing in common a learner physically separated from the faculty and the institution sponsoring the learning program. There are many forms of distance learning that have its advantages and disadvantages [Merrill, 2001].  
Various technologies are better suited to some courses than others and faculty need to be trained in the effective use of televised lectures, interactive media, and new ways of delivering their material that can expand on the traditional classroom model. Although faculty can easily create a Web page for their course, incorporating new technology and converting a class to the distance learning environment requires rethinking the way the course is delivered [Luther, 1998].
Open universities in Indonesia commonly do copying and delivering the instruction in printed material to the students, combined with tape, radio, and television. They learn from the printed material as the main tools that have been prepared by the institution. Questions and answers are delivered using mail, phone, or fax. 

Delivering printed material only is not suitable in the future any more to fulfill all of the distance learner needs for information resources. The very rapid changing of information and knowledge cause the faculty to keep update and change the material. Of course not all of the needs can be provided through this way to increase the information literacy of the distance learners.

There are four issues of providing information resources and delivering to the distance learners, namely [1] information sources, [2] information management, [3] information delivery, and [4] information access. In context of distance learning network in Indonesia, information comes from many sources especially from its institutional members. In order to the resources can be used by distance learners, the information should be managed using an integrated and standardized manner and delivered to the distance learners according to their access capability. 

At the present time, we have seen that internet has become an important way of people to communicate. It will be the same in the future even will be better and better. Beside keep delivering resources using the old ways; we have to increase the quality and quantity of the researches on delivering resources through the internet especially in Indonesia. At developed countries, such technologies have been adopted widely in a sophisticated system. Indonesia and other third world have different condition so that the implementations need different research approaches by our selves.

At a typical university, library has become the brain of the community. Library services play very important roles to support the students, lecturers, and researchers. Analogy with the real world, we also should think about digital library, virtual library, or electronic library to support our (virtual) students. We should define the digital library services for our distance learners.

June 2001 in Bandung, the Indonesian Digital Library Network (IndonesiaDLN) was launched. It is the first digital library network in Indonesia that utilize internet effectively to harvest, present, and deliver electronic resources among its partners. It is formerly used to deliver scholar information resources such as final project, theses, dissertations, and research report from researches and academic institutions. Currently, there are more than 20 institutions join the network in just 3 months after the launching. The information domain is not only on such scholar material, but expanded into other local content such as gray literatures, proceeding, journals, articles, etc [GDLHUB, 2001].

The IndonesiaDLN is mainly powered by Ganesha Digital Library (GDL) software, an open-source and free-software application. GDL is developed by Knowledge Management Research Group ITB with a grant from International Development Research Centre (IDRC) Canada and Yayasan Litbang Telekomunikasi dan Informatika (YLTI). The methodology taken to construct IndonesiaDLN has gained an international acknowledgement from ASIST (American Society for Information Science and Technology) [Ismail, 2001]. 

Figure 1 shows the knowledge domains and communities that will be served by IndonesiaDLN. These domains will increase depend on the acceptance of this network by communities.
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Figure 1. The IndonesiaDLN knowledge domains and communities

Initially, IndonesiaDLN was developed to share the ETD – Electronic Theses and Dissertations – materials. Fortunately, during the socialization many institutions from high school, NGO, etc were interested to join the network. Thus we enlarge the knowledge domains and communities of the IndonesiaDLN. One of the communities is from distance learning environment.

GDL as the most used application can be installed on Windows 98/NT/2000 or Linux/Unix. There are three editions of GDL that are Institution Edition, Internet Café Edition, and Personal Edition. Thus, GDL is easily to be deployed by the distance learning providers.

2. The Internet and the Distance Learners’ Needs for Resources

In distance learning environment, the learning paradigm has change to from the instructor-centric to the learner-centric. Decisions on what they should learn are on their hands. For this reason, the distance learners need more resources than ones that have been delivered by institution in form of printed material, tape, radio, and television. The resources should be available anywhere, any time, and accessible for them.  

There are limitations with current approaches. Delivering the printed material and tape media require expensive cost for preparation, duplication, and delivery. While radio and television media need time synchronization between the distance learners with the program broadcasting, besides these also expensive in the operation. These caused very limited resources can be delivered to the distance learners.

The most promising way to fulfill their needs is through the internet. The distance learners can access as many as resources related to their knowledge domain from many resources in this world. Collaboration among them also can be developed. 

Another issues arise due to the limitation of the internet connection availability. How we behave this condition? How we deliver resources through the low bandwidth connection? How to provide an easy way for distance learners to find information they need effectively? 

Problem on internet connection availability actually is not only happen at the third world. Currently, there is no country in this world where all of its citizen’s houses have connection to internet. Some have higher percentage of people connected to the internet, but not all of their people have connection. This is a motivation for us for not making the limitation of the internet connection availability as the reason for not starting to deliver resources through the internet. We have to keep trying and improve researches on delivering resources through the limited bandwidth. It is our chance to find out our flavor way, because usually the solution from the developed countries can’t work in our environment. We have to develop a regional technology that corresponds to our condition.

Surfing the internet to find relevant resources requires an electronic research skill of the distance learners. If the internet connection is very slow, it will consume plenty of time and money. To overcome this matter, the distance learners need a digital library where they can visit, get useful information, links, and other resources. They can learn how to conduct a research using internet from a prepared instruction presented in the digital library.

Thus, our goal is to develop a digital library system that corresponds to our regional condition, and has capabilities to support the distance learners with the required resources, collaboration services, and can act as the clearinghouse for the distance learning program.

3. Internet in Indonesia

Before we develop a digital library network for distance learning, we should consider the actual condition of the information and telecommunication infrastructure especially in Indonesia; and trend of the internet activities in our society. This influences the philosophy and design of the digital library system that will be built.

The digital gaps between Indonesia and other countries can be easily seen from the connectivity parameter. According to the Indonesian Internet Statistics there are more than 150 licenses issued by the Government (Dirjen Postel: Post and Telecommunication). From these 150 lincenses, only about 40 ISPs are operating. Many of them aquire lincenses just to go into VoIP (Voice over IP) business [Rahadjo, 2001].

Most ISPs are located in Jakarta area. In other parts of Indonesia, only Wasantara net (wasantara.net.id) is available. They have the best coverage. This is possible because Wasantara net is owned by PT Pos (postal office). They leverage on their postal outlets (offices), which are available in many parts of Indonesia.

The following table describes statistics of Indonesian internet subscribers and users [APJII, 2000].

Table 1. Indonesian internet subscribers and users

	Subscribers & Users Internet Estimates

	Year
	Subscribers
	Users
	Remarks

	1996
	31.000
	110.000
	

	1997
	75.000
	384.000
	

	1998
	134.000
	512.000
	

	1999
	256.000
	1.000.000
	Estimates

	2000
	384.000
	1.450.000
	Estimates

	2001
	511.000
	1.980.000
	Estimates


It is estimated that the number of Indonesian internet users by year 2004 is targeted to be 5 million. Compared to the number of Indonesian inhabitants, this number is only 2,4 percent. Most of them are in Jakarta city and Java Island. For the near future, we hope the percentage will increase along the development ICT infrastructure. Unfortunately, the economic crisis is sweeping Indonesia caused the development will be very expensive [Ismail, 2001].

4. Internet Café Trend

Considering above condition may lead us to a negative conclusion that it is difficult to deliver resources to the distance learners. To increase our motivation, we have to look at other trend, Internet Café. This kind of internet access point has been booming since several years ago. There are thousands of internet café and the number will keep increase.

AWARI – the Association of Internet Café in Indonesia – and the Ministry of Research and Technology with the Warintek 9000 program have supported the development of thousands internet café and telecenter in Indonesia. The Multipurpose Telecenter (MTC) is a concept from AWARI to enhance the function of typical internet café [Kompas, 2001]. The future internet café in Indonesia will have four pillars of application; edutainment, e-government, e-commerce, and e-democracy. 

We have to take a closer attention to the utilization of internet café for delivering the distance learning resources. Bringing digital library application to every internet cafés will bring the resources closer to the distance learners. 

5. Indonesian Digital Library Network Approaches

Considering above conditions, we should design architecture of the digital library network that can answer our need of access to the sources of information. Problems such as internet bandwidth, availability, and access can be solved by bringing the information sources close to the users. 

Using this paradigm, users don’t have to send their queries to the publishers’ servers but to the nearest mirror server. This will make the queries to be processed and the response to be received fast. Figure 2 describes architecture of this paradigm.


[image: image2.wmf]Full

content

files

GLOBAL

Meta

data

Synchronization Protocol

Web Application

Meta

data

Sync Protocol

Web Application

LOCAL

Full content files

LOCAL

Meta

data

Sync Protocol

Web Application

Full content files

HTTP, SMTP

Metadata

Interoperability

Standard

Upload local metadata (or with files) to hub server

Download metadata from hub server to local

User

User

User


Figure 2. Mirroring unified metadata architecture.

From above figure we can see that there are a Hub Server (global) and many Partner Servers (local). Partner server will manage partner’s full content files with their metadata, while the Hub server will manage metadata from all partners and full content files from some partners especially from partner with non-dedicated internet connection.

Regularly, partners will synchronize metadata of their ‘public’ accessible collections to the Hub, using HTTP protocol. Partners also can ‘mirror’ their full content files to the Hub using HTTP protocol. This mirroring is useful especially for partners that don’t have dedicated internet connection. Their collections will remain on the Hub so that users still can download and access their collections even though the local servers are not online.

To serve their users, partners can ‘download’ selected or whole metadata from the hub using HTTP protocol. During the synchronization process, the metadata will automatically extracted and stored into local metadata table. Then, users can search, browse, and read metadata from all partners locally. Users don’t have to visit the hub server or to every partner’s server in order to find information they need. We mirror the unified metadata at the hub server into our local server [Ismail, 2001].

Because the full content files are still remaining at partners or hub servers, users have to download directly from the source servers. They can use dial-up connection or order via email.

Partners can do the synchronization whether they use dedicated internet connection, dial-up, or even their servers behind a proxy for example at the internet café. Of course partner should also mirror their files into hub server if their connections are not dedicated. 

6. Synchronization Services

Synchronization will be done at partner side. Figure 3 describes the services required during the synchronization. Data provider could be an institution that provides and manages distance learning resources. While service provider could be an internet café that provides facilities to the distance learners, such as search, navigate, download file, send questions, read responses, etc.
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Figure 3. IndonesiaDLN synchronization services

The services are grouped into three functions; AUTHENTICATION, PUT, and GET. Authentication is required by partner’s server before synchronize metadata. Every partner has its Publisher_ID and Publisher_SerialNo that are registered and generated by the Hub. 

PUT protocol requests are facilities for partner to send its metadata or files to the Hub. Partner also needs to register its members to the Hub. This registration is required in order the members are able to get access to other partners server without have to do registration many times.

GET protocol requests are facilities for partner to get the unified metadata from the Hub. The metadata from all other partners then will be stored into its local database. Partner also can get publishers information from the Hub. This information is needed by users to contact publisher of the displayed metadata.

7. Interoperability Metadata Standard

Metadata format at local server could be independent from the global. To overcome this metadata format differences, we have declared a metadata standard called “IndonesiaDLN Interoperability Metadata Standard” [Ismail, 2000]. This standard was derived from NDLTD (Networked Digital Library of Theses and Dissertation, Virginia Tech) interoperability metadata standard [Fox, 2000].

Both standards are using the Dublin Core Metadata Element Set. Selection of Dublin Core as the adopted standard is a right choice because it will open further international collaboration on digital library network. 

All digital library servers at IndonesiaDLN should use this standard for the synchronization. The synchronization protocol at local server will do the metadata conversion from local metadata format to the standard metadata interoperability format, and vice versa.

8. Delivering Distance Learning Resources through the IndonesiaDLN

Figure 4 bellow describes the scenario of the digital library network for distance learning. It shows the resources generation from the Data Providers and then disseminated to the distance learners through the Service Providers. We will use the asynchronous communication model that is not real time. From the figure we know that an internet café can act as a service provider and play as a digital library for the distance learners.
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Figure 4. The asynchronous communication model between institutions and the distance learners

The distance learners at internet café can access instruction and resources provided by their institutions and other resources from the bigger network, the IndonesiaDLN. In this network, they are not depended only to the resources provided by institutions, but can utilize other knowledge bases from other communities within IndonesiaDLN. Because all metadata from the IndonesiaDLN central servers have been loaded into internet café’s local server before, thus the distance learners can access the resources fast and efficient. 

All of the user interfaces are using web-based application. This will reduce the learning curve of the distance learner to use the computer tools. Figure 5 bellow is an example of the IndonesiaDLN central server interface. All of the institutions are using GDL software. The links will guide the distance learners to the resources harvested from each institutions. They can search and download gray literatures, theses, dissertation, research reports, etc.
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Figure 5. The IndonesiaDLN central server page shows links to institutions collections

The following table shows current institutional members of IndonesiaDLN including their publisherid, name, connection status, and number of records stored at the central Service Provider.

Table 2. Current status of IndonesiaDLN members and collections

	No
	Publisher ID
	Name, number of records, and connection

	1
	ACPTUNSYIAH 
	 Universitas Syah Kuala (49) – dedicated.

	2
	IJPTUNCEN 
	 Universitas Cendrawasih (26) – temporary.

	3
	JBPTIPBMMA 
	 Magister Manajemen Agribisnis - IPB (24) – dedicated.

	4
	JBPTITBPP 
	 ITB Central Library (957) – dedicated.

	5
	JIPTUMM 
	 Universitas Muhammadiyah Malang (247) – dedicated.

	6
	JKPKBPPK 
	 Badan Litbang Kesehatan (58) – dedicated.

	7
	JKPKELNUSA 
	 PT ELNUSA Tbk (1300) – dedicated.

	8
	JKPKFORLINK 
	 Dana Mitra Lingkungan - FORLINK (21) – temporary.

	9
	JKPNPNRI 
	 Perpustakaan Nasional Republik Indonesia (1) – temporary.

	10
	JKPTBINUS 
	 Bina Nusantara University (83) – dedicated.

	11
	JKPTPERBANAS 
	 STIE PERBANAS (7) – dedicated.

	12
	JKPTYARSI 
	 Universitas Yarsi (3) – dedicated.

	13
	JKUNUAJ 
	 Atma Jaya Catholic University (3) – dedicated.

	14
	LAPTIAIN 
	 IAIN Lampung (35) – temporary.

	15
	RIPTIAIN 
	 IAIN Sulthan Syarif Qasim (8) – temporary.

	16
	SAPTUNSRAT 
	 Universitas Sam Ratulangi (301) – dedicated.

	17
	SBPTIAIN 
	 IAIN Padang (16) – temporary.

	18
	SGPTUNHALU 
	 Universitas Haluoleo (4) – temporary.

	19
	SSPTIAIN 
	 IAIN Raden Fatah Palembang (38) – temporary.

	20
	SUPTIAIN 
	 IAIN Sumatera Utara (31) – temporary.

	21
	YOPTIAIN 
	 IAIN Sunan Kalijaga (1) – temporary.


From the 21 institutions above, 10 of them are using temporary internet connections, that usually through dial-up connections. The actual number of the institutional members could be more than such amount, because we believe there are some institutions that have been successfully installed and connected to the central Service Provider, but the administrators didn’t send their records. Because they use temporary connection, we can’t harvest their records. The only way is to suggest the administrators to upload the records periodically [Ismail, 2001].

9. Summary

The Indonesian Digital Library Network is proposed as a digital library solution to support the distance learners’ need of resources. It will not replace the main delivery method of instruction material to the distance learners, but it can help to deliver other resources. We can use the internet café as the main access points for the distance learners to access the resources. Ganesha Digital Library has prove it ability to harvest and share resources from institutions through the limited internet bandwidth.
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