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March 24, 2003 – Cave Hill Campus, Barbados

UWIDEC Network and the Future Course of Action

Introduction

Beginning as an experiment (UWIDITE) in early 1980’s, the UWIDEC Network has been in operation for over two decades now.  It has notched a place in the UWI mind-set so secure and significant, that its limitations in terms of its costs, purpose and operational efficacy are invisible and thus not questioned.

UWIDEC Network: Limitations and Solutions

Appendix 1 shows the design of UWIDEC Network in detail. Its digital upgrade was effected fully in 2000, but it suffers from unavoidable limitations.  

The monthly rental of our network is around US$50,000, i.e. US$600,000 annually. In addition, we have to spend on maintenance, up-grades and training (none of which is budgeted currently). In a civil society, education as an institution is rightly seen as a responsibility of the state and thus a legitimate item for public funding. As such its spending has to be rational and transparent vis-à-vis its efficacy and utility as well as the returns from its operations and sub-operation. From my viewpoint the rental cost cited above is simply criminal.
As is clear from the technical profile of the network (Appendix 1), seven of the 29 sites are outside the main network. In the present arrangement, they can join in through dial-up links, which are prohibitive on cost considerations. Overall, this situation militates against one of the basic tenets of DE, namely equity in services. It has to be corrected.

Apparently, the network is functional for at least 12 hours a day (from 9:00 a.m. to 9:00 p.m.). Of these 12 hours a day, it can be used for distance learners optimally only for 4 hours (between 5:00 p.m. and 9:00 p.m.), as generally these students are working adults. Considering the three time zones that we are spread over, we cannot engage students effectively from Barbados to Belize synchronously — when it is 5:00 p.m. is Barbados, it is 3:00 p.m. in Belize. Equitable service to the whole region and synchronous delivery cannot go together without causing difficulties for some learners. We have to reconsider  the components of our curricula to get over this difficulty.

With four hours a day, we get 12 (effective weeks per semester) x 5 (working days per week) x 4 (hours per day) = 240 hours of DE-specific network-time per semester. This limitation has to be appreciated clearly. For example, with 30 courses on offer (see Appendix 2) per semester we can allot only 8 hours to a course (that is our current norm), with 60 courses on, the share per course falls to 4 hours and with 120 courses it falls to 2 hours per course. Do we want to push our operations to such a level/size (i.e., offer 120 courses or more per semester)?  If 'no', then DE should not be a major thrust area in our current or any future strategic plan. If 'yes', then we must face the question 'what is the optimum network-time per course that is pedgogically desirable?' While answering this question we should keep in mind the need for repeats and demand for additional hours for difficulties etc.  Here we need to bear in mind that i) 120 courses and more per semester is not unusual for institutions with mandates for national and/or regional development, and ii) it is necessary for dynamic institutions to be able to increase their offerings with the passage of time. We cannot continue with a technology that forces limitations on us.

Looking at the same issue differently, at present, theoretically we have 12 (hours) x 5 (days) x 50 (weeks) = 3000 network-hours available to us. Of these, strictly speaking only 1000 hours (from 5:00 to 9:00 p.m.) can be used for DE purposes. Our overall average utilisation, however, is around 1500 hours per year, as most of the non-academic activities take place during the daytime. Thus half the capacity, i.e., 1500 hours, remain unutilised in any case. The points being made are i) that half the network time (i.e., US$300,000 per year) is wasted routinely because we have no business to conduct during that time and ii) our present curricular design (i.e., 8 hours of network-time for teleconferences per course) does not allow us to add any more courses per semester, as we have already reached our maximum capacity (see Appendix 2). To introduce more courses, we have to reduce network-time per course (which amounts to making this component dysfunctional) or workout a different curricular design.

Solutions

We need to move from synchronous audio teleconferencing to asynchronous computer conferencing using bulletin board operations, while retaining the present arrangement till the required transition is effected.

Advantages: 

1. We don't have to maintain or pay for the network required.  Internet is there for whosoever uses it.  Of course, it has a cost, but that is manageable. 

2. Differing time zones cease to be a problem as learners can communicate in their own time from wherever they are. 

3. We are free from the shackles of time, which is no more a limiting factor, and we can offer as many courses as we can put up. 

4. The colossal effort put into scheduling, monitoring and readjusting network conferences is saved and human resource thus released can be used more profitably as well as purposefully. 

5. The problem of varying accents (Jamaican, Trinidadian and Bajan) of the language of delivery ceases to be a handicap. 

6. It helps learners improve their reading and writing skills, the ones they need most for their examinations and course work. 

7. We do not have to arrange tutors for every two or three learners here and there. We need one tutor each for every group of about 50 students. (Thus the number of tutors required depends on the number of students on a course, not on locations or the number of locations.)

8. Shortage of tutors will not be an issue.

For complete switch over to the proposed system, we have to fulfil various requirements:

1. The existing course materials must be made available on-line.

2. UWIDEC should take a firm and futuristic decision regarding the platform for on-line course delivery — efficiency and costs being the main criteria for the selection. Besides, the chosen platform should be able to take on board all the legacy formats available. 

3. The course fee should have four components (a suggestion): i) Sundries, ii) course fee (US$180), iii) computer fee (US$ 30) and iv) facility fee (US$10). The total of the last three should not exceed US$220 at present. Computer fee of US$30 per course will not be charged from the students who do not require a PC from the university, but they will have to give an undertaking that accessing courses and interaction is their own responsibility.

4. UWI Centres/Sites will function mainly as resource and contact centres and much less as tutorial or teleconference centres.

5. Tutors must have access to computers.

6. Tutors must be computer literate to manage on-line tutorials.

7. Initially, tutors must be trained in the use of computers. Subsequently, only computer literate tutors should be employed in the service of the university.

8. There has to be an institution based academic to monitor tutorial work throughout the region, to begin with at least one person per area of studies. For example, one person for Management Studies, one person for Education and so on.

9. Students must have access to computers.

10. Students must be computer literate in order to manage interaction on-line.

11. DE students must undergo at least two enabling courses: i) Computer Literacy and ii) Study Skills. (The two could be collapsed into one course namely Study Skills for Resource Based Learning.)

12. Students need to make a provision for printing whatever material they want to have in print format.  Otherwise, this could be arranged at University Centres/ Sites.

13. Those who want to access materials and engage in interaction at University Centres/Sites will pay an hourly rate and book computer time at the respective Centres/Sites in accordance with their requirements. 

There has to be an interim period and operations that go with it between the scenario outlined above (see the following section for details) and what we have in place at present. The transition is not an event but a process. It will require time, to shorten which we need to put in place whatever we can with ease and facility as early as possible.

Future Course of Action

Web/Internet based Virtual Education (VE) operations: While UWIDEC struggled through its DE operations during the past six years, developments in ICT have progressively shifted the attention of educational innovators to virtual education, which was a fantasy in the early 90s when the UWI's shift to 'dual mode' operations was conceived and planned. Understandably, therefore, the very infrastructure, operational plans and pedagogic dispensation was/is all based on the models of DE. The first on-line course appeared in 1995 and the potential of this technology had caught the imagination of the early birds by 1997/98. This is when the developing world started appreciating the far-reaching developmental implications of this technology (mainly through the inroads made by e-commerce) and concerted efforts to implant this technology began. In most of these countries the level of ICT is still inadequate for its effective and extensive use for educational purposes, but the scenario is changing fast. Yet the funding agencies brought funds into the educational sector with promotional tags for incorporating on-line courses (in many cases) on the heels of DE, causing a confusion among the possibilities of print based DE, audio-video teleconferences, on-line courses and the like. UWIDEC, with over 2000 learners on roll, could not have deviated from its planned course of action, as the very basics for higher levels of ICT applications namely the required infrastructure and the human resources were/are not planned and thus not there for use. UWIDEC was designed for DE and cannot but be working in that domain in view of its present structure and resources.  Steps are, however, being taken to move for introducing virtual education. It should be appreciated that virtual education operations bring in their train a whole set of new issues, concerns and the corresponding solutions and requirements, which UWIDEC has started to look into only recently. Accordingly, UWIDEC operations cannot be wholly virtual for some time to come.

In our system ICT applications serve just 8% of PST (Prescribed Study Time), while postal services are used as the only means of transporting study materials, answer scripts, etc. In our progress toward virtual modality, we may opt for any of the following models:

Model 1

In this model the technology configuration remains simple and affordable. 

The source/institutional end — a courseware database linked to an instructional server (IS), which in turn is linked to the Internet.

The user/learner end — a user’s device (i.e. a P.C.) connected to the Internet. Such a P.C. may be available at one's home, work place, an institutional receive centre or any other location where access to the Web is possible.

Operations: At the source, the academics/specialists concerned create the course material that is digitised by the academic him/herself or the UWIDEC production staff and stored in the courseware database, which can hold textual as well as simple graphics material. From the database the material is transferred to IS, loading it in a downloadable format for delivery when accessed by a learner from his/her device at the user's end and/or a receive centre. Audio and video inputs are not possible in this model. The material available to the learner is text and simple graphics such as charts etc. The learner must work on the material on his/her own, and for additional help there may be a tutor available locally. Learners in a particular locality may form self-help groups for peer interaction and institutional help could be provided through e-mail transactions. The learner, at the user's end, can manage with a low cost workstation, while at the source end we need only the courseware database, an instructional server (IS), database management software and a simple (freely available) platform, FrontPage, for example. For the low data transfer stipulated in this model, the network infrastructure required is low cost and the ordinary telephone lines, which are available everywhere, can serve the purpose satisfactorily. Otherwise, the learner can receive the material at a centre designated and equipped for the purpose. In case the learner wants to have the material in his/her possession, print outs will have to be arranged may be at learners’ own cost. The term-end examinations will have to be the traditional type — pen and paper sit-in examinations. 

Basically this model (a) replaces the postal/courier transportation of materials by electronic transfer and (b) provides for electronic interaction with the faculty (with the help of e-mail facility) replacing postal communication.  And it meets our definition of virtual education at the lowest possible level.

Model 2

A relatively advanced model incorporates audio and video components and one-way virtual communication. The configuration in this case is more complex than that in the first model.

The source/institutional end — (a) a courseware database linked to an instructional server (IS), which in turn is linked to Internet, (b) a multimedia database linked to a multimedia server (MS), which in turn is linked to Internet. 

The user/learner end— a user’s device (i.e. a P.C.) connected to Internet available at one's home, work place, an institutional receive centre or other locations where access to the Web is available. The workstations in use in this case require higher capacity with facilities for multimedia data decompression.

Operations: At the source/institutional end the textual course material is put into the database and loaded on to the servers as in the first model. In addition, teacher’s presentations are recorded, edited, digitised and compressed into multimedia files and stored in an audio/video (multimedia) database linked to the multimedia server.  At the receive end, the learner needs to access both the textual material from the IS and the audio/video material from the MS through one and the same workstation and have the benefit of one-way (teacher to learner) virtual communication. Two-way written communication too is possible with the help of e-mail links. The workstations in use should have better memory and speed in order to process multimedia files. In addition, for smooth and fast transmission of multimedia files the network in use should be at least medium-band standard. Narrow-band lines may be used, but the transmission cannot be smooth. Learners can access the materials from a designated centre or their homes and/or offices. 

In this model, the services of a local tutor are not necessary, as the multimedia component should replace the tutor to a great extent if not completely. Because of the additional components in the hardware, software as well as the course package, the costs in this case are higher for both the learners and the institution concerned.

Model 3        

This is more sophisticated than the second model, as it adds a dynamic interactive component to the educational transaction. The additions are in the form of interactive multimedia elements and chat and/or bulletin boards. In this case the configuration is as follows:

The source/institutional end — (a) a courseware database linked to an instructional server (IS), which in turn is linked to Internet, (b) a video camera(s), video/audio editing equipment and digitisation and compression equipment, (c) a multimedia database linked to a multimedia server (MS), which in turn is linked to Internet, and (d) additional support such as video projectors, extra storage devices, software for navigation, chat/bulletin boards, conference scheduling, control of learner activities, data compression/decompression/transmission and two types of data-base management and network management. Accordingly, in this case the communication network has to be a wide-band standard necessarily.

The user/learner end — the same as in Model 2, but the equipment should comprise sophisticated hardware and software to manage much higher levels and a wider variety of data.

Operations: In addition to what Models 1and 2 can achieve, this model provides for two-way communication using chat/bulletin boards and live video sessions. The teacher can interact with the learners synchronously or asynchronously as agreed to and planned and learners can access the material and interact with the teachers from their work places, homes and/or a centre designated for the purpose.

In this model, there is no role for the local tutor, the communication is two-way, and the teacher can control learner activities when engaged in synchronous interaction or leave them to their own ways if asynchronous interaction is the chosen mode.

Model 4

This is the latest one being developed at various places (USA, Canada, Europe and India). In this case, the hardware and software requirements at the source/institutional end are much more advanced than and different from those required in Model 3. At the user/learner end too the equipment needs to be more sophisticated, as this model would ideally need flawless technology allowing for superior speed and capacity. 

In this model the major sophistication lies in both the preparation and the delivery of course materials, which are transformed into learning objects, appropriately tagged and managed using development and management systems (DMS), which aggregate them according to specific learner needs, deconstruct them for re-purposing and reuse and help the learner in accessing them through differing platforms by virtue of DMS’ interoperability. Much of the interaction needed is managed with the help of various types of on-line interactive components and formative self-tests (read electronic tutors). It is within this model that virtual education goes beyond a mere system of course delivery, for it incorporates pedagogy as a basic feature right from the stage of content selection, through teaching/learning transactions to learner assessment.

Here, we must refer to an initiative taken by the Commonwealth Ministers of Education, who have directed the Commonwealth of Learning (COL), Vancouver, Canada, to prepare a proposal on “Virtual University for the Small States of the Commonwealth” for their consideration. The proposal was discussed at a Ministers’ meeting on March 13-14, 2003, in Seychelles. It is for its merits that the COL proposal makes a case for Model 4 to be the chosen model for the proposed Virtual University.

Considering the UWI attitude in general, the level of preparedness for ICT applications among teachers and learners and the level of ICT infrastructure in the Caribbean, we do not see Model 4 a likely option for us at this stage. Instead, given our limited resources, technological and human, a ‘value adding’ approach appears to be reasonable as well as feasible. The implication is that we move on to Model 1 and take off from there to whatever heights we can aim at. The first step forward is significant.

Expansion and Collaboration

While UWIDEC progresses towards Model 4, it will expand its operations by delivering accredited courses from anywhere in the world provided UWI does not offer them in the region.  This will necessitate collaborative projects involving higher education institutions worldwide.  This category of courses will have to be socially relevant and self-sustaining.

Appendix I

(Tommy Chen – UWIDEC)

OVERVIEW OF THE UWIDEC TECHNICAL ENVIRONMENT

The UWIDEC operates a wide area network to support distance teaching in 16 countries of the English speaking Caribbean. The topology of the network is a distributed star, as shown in Figure 1, with hubs at Port of Spain in Trinidad, Mona in Jamaica, Cave Hill in Barbados and Basseterre in St. Kitts. Nine locations in Jamaica are connected to the Mona site, while one site is connected to Cave Hill and one site to Basseterre. The remaining sites and the Mona, Cave Hill and Basseterre hub sites connect to the Port of Spain main hub. Each connection is a single 64kbps leased circuit except for Mona to Port of Spain, which consists of three 64 kbps circuits. All the circuits in the network are terrestrial except for one of the Mona to Port of Spain circuits, which is via satellite. Seven locations are not connected to the UWIDEC network and they participate in audio conferences by dialup to the Mona or Port of Spain sites.

This wide area network is optimized for compressed digitized audio and is used primarily for audio-graphics conferencing. In addition, the wide area network is used for telephony, e-mail, web browsing and downloading files. The digital audio Conference Bridge is located at Port of Spain and there is an analogue audio conference bridge at Mona. At Port of Spain, there is also a dedicated 64kbps connection to the Internet which serves all sites and hosts the web, email, ftp and streaming media servers for UWIDEC. The network is managed from the Port of Spain and Mona hub sites.

The Conference Bridge at Port of Spain connects to the network routers via two T1 interfaces and the conference bridge at Mona connects to the network routers via analogue E&M four-wire interfaces.

The UWI has the following network environment at the campuses:

Mona Campus

The Campus Area Network (CAN) is a mesh topology switched internetwork, that is, each backbone device (switch) interconnects to at least two other devices to provide path and device redundancy. The backbone and LAN uplinks are established using fibre optic technology. The current backbone bandwidth is 400Mbps (ether-channels). The entire network is based on fast ethernet and ether-channels (multiple bonded fast Ethernets) with some giga-ethernet connections. The CAN supports approximately 25 VLAN established with Cisco ISL and IEEE 802.1Q protocols. End user client machines connect to the edge switches at 100Mbps. The network protocol is TCP/IP.  
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The current bandwidth for interconnectivity is 3.0Mbps synchronous (that is 3.0Mbps fullduplex).  Inter-campus connectivity between Mona, Cave Hill and St. Augustine is established via a frame-relay WAN at a bandwidth of 128Kbps.

The general computing environment is multi-tiered client-server with Windows 2000 "front-end" clients, Windows 2000 servers in the middle tier and Sun Solaris Servers at the "back-end". 

St. Augustine Campus

In August 2000, the Campus established a Campus Area Network (CAN), comprising at its core a 100Mbps fibre optic backbone, linking the various Local Area Networks (LANs) in many Faculties, Departments and Halls of Residence. The CAN is segmented into Virtual LANs (VLANs) utilizing both Cisco proprietary ISL and standards based 802.1Q, with TCP/IP being the network protocol routed on the backbone. The majority of hosts on the network utilize Microsoft Windows NT/2000 as the NOS. All internal hosts use the RFC 1918 Private Address scheme and are separated from the Internet via firewalls. At present the campus has two T1 links to the Internet with access controlled via Proxies. Frame-Relay connectivity is established to our sister campuses at Mona and Cave Hill at a bandwidth of 128Kbps.

Cave Hill Campus

The Cave Hill Campus network is a switched network with inter-vlan routing supporting approximately 23 VLANs. The trunking protocols are Cisco ISL and 802.1Q and the network topology is a star topology with an ethernet backbone speed of 100Mbps full duplex on all subnets.   End users connect to switches at 10/100 Mbps and the transport protocol is TCP/IP.   The Inter Campus frame relay link is the same as the other two campuses and the Internet connection is T1 speed.  All internal hosts are behind a firewall using private IP's. The majority of client machines use Windows 2000 O/S.  We also support approximately 46 dialup connections for LAN and Internet connectivity.
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DISTANCE EDUCATION CENTRE

CAVE HILL CAMPUS
PROGRAMME COURSES OFFERED BY EXAMINATION


Programmes
1999/2000
2000/2001
2001/2002
2002/2003



Sem. I
Sem. 2
Sem. I
Sem. 2
Sem. I
Sem. 2
Sem. I
Sem. 2

1.
B.Ed. Degree in Educational Administration
-
1
3
2
2
4
3


2.
B.Sc. Degree in Management Studies
11
10
14
13
16
17
21


3.
B.Sc. General Degree: Agribusiness/Management
1
-
2
2
2
3
1


4.
B.Sc. Degree in Accounting/Economics (Level I)









5.
Certificate in Business Administration
-
2
-
2
-
2
-


6.
Certificate in Public Administration
-
4
1
4
2
3
-


7.
Advanced Diploma in Construction Management
2
2
4
2
4
2
4


8.
B.A. Major in French (Pilot Project)
-
-
1
-
-
-
1














Total
14
19
25
25
26
31
30


N.B.:
i) From 2000/2001, the course EC08A: Remedial Mathematics was listed under UWIDEC each Semester but is not included in above Table.

ii) ii)
Re: Semester I - 2002/2003: The UWIDEC course PS14A: Introduction to Psychology (belonging to St. Augustine) appeared on 



the timetable.  This is not included in the above Table.
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