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Abstract

Avicenna Virtual Campus (AVC) is UNESCO-led, multi-cultural EUMEDIS pilot
project. It involves partners from sixteen Euro-Mediterranean states. Each partner
contributes through a node called Avicenna Knowledge Centre (AKC), which
produces e-courses and e-learning objects. For seek of interoperability, partners setup
a pedagogical standard to guide the production process of learning objects. Further
more, researchers adopted and recommended SCORM as a standard model for
structuring learning objects of AVC. At the end, the paper introduces some lessons
that have been learned while devel oping e-courses of the AVC.

1 Introduction

E-learning refers to a computer-enhanced learning. It dedls ath technologies and
pedagogies using networked and/or multimedia technologies [1]. ividia supportsan
interactive multimedia presentation showing video, sound, animation andesmtag
encourage learning by doing rather than simply reading text absubject. Further more, e-
learning has a computing environment that can support and automatendiffedagogical
approaches such as instructional design, social-constructivist, tigegniemotional,
behavioral, and contextual models [2]. Technically, it is possibleatk, supervise and quiz
students and then provide feedbacks; i.e., when the wrong answers are given.

E-learning proved its value in a corporate sector and much behigducation institutes.
According to empirical studies, more that seventy percent of aisges and universities
offer online courses [3]. Many have established bricks-and-mortar sitigerstarted offering
on-line classes. Governmental agencies and universities havalljolmegun recognizing
such online graduate degrees. Too few to mention, Stanford, PennUsitiaersity of Texas,
University of lllinois, University of Phoenix, Canadian Virtual Unisigy, Michigan Virtual
University, African Virtual University and other hundred universitlesve already had
thousands online enrollments and offers a numerous complete degresmnzogtine. On the
other hand, some developing countries (e.g., Jordan) has recognized dbgtebave
partially (i.e., 20%) an online courses in their curriculums.
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Avicennd Virtual Campus, which is funded 80% by the EU,
an ambitious project that aims creating new community. of =
universities, sharing the best practices and pedagog%cal&“
innovation through a network of E-learning centers across th
Mediterranean.

Researchers have contributed to produce the first module thatssgs
includes e-courses of the IT program. Namely, multimedia, web ;
technology & design, simulation, local area networks
Intranet, visual programming, introduction to electronics, dig
logic design, programming language C++, and opera
systems courses. The contribution was first introduced throgigh
Avicenna knowledge Center of Quds Open University (QOU) In
Palestine [4].

In addition to the proposed pedagogical model of Avicenna courses, hessdrave, of this
paper, adopted SCORM model that makes the learning objects intélepeea, they operate
across a wide variety of platforms and capable to continue opgeraister new versions of
system software [5].

This paper is organized as follows: Section 2 overviews Avicenpggbr Section 3
generally, discusses the e-learning standards. Section 4 hasslies related to produce
SCORM compliant learning objects. Section 5 discusses lessons dlearinde the
development phase of the project. Section 6 concludes the work.

2 AvicennaProject: An Overview

Avicenna project aims creating new community of universities. The main purptse of
community is to share best practices and pedagogical innovation through a network of E
learning centers across the Mediterranean. It offers the following comgone

- A complete multicultural framework for the Open Distance Learningl(QiDthe
virtual campus (AVC)

- Avirtual library (AVL) [6]

- An Intranet and Quality Assurance (AQUAS System) supported by the UNESCO
which allows the management and quality assurance of the Avicenna project.

- Metadata repository to ease the searching of learning objects that &sh&a
cooperation among high education institutions of the Mediterranean region.

Table 1 lists the involved partners, which are sixteen universites different countries.
Each university contributes to Avicenna Campus through a learning catied Avicenna
Knowledge Center (AKC). The learning center provides a portalhdm a full access to all
courses available in Avicenna platform. The portal has an admintpagean be used to
define modules, insert new courses, update learning objects,and update users, etc.

“The project named Avicenna in the honor of IbreSior Avicenna), 980—-1037 AD, the most famous
physician, astronomer, mathematician and philosophbis time [Encyclopedia Britannica, Concise ibel
Version, 2006]
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Table 1: The patrticipating centers in the Avicenna Virtual Campus.

Country  University

|

2 Turkey METU - Middle East Technical University

&) Syria UD - University of Damascus

4 Palestine AQ-OU — Al-Quds Open University

5 Lebanon LU - Lebanese University

6 Jordan Philadelphia University in Amman

7 Egypt CU — Cairo University

8 Tunisia  UVT — Universite Virtulle de Tunis

< Algeria  Universite de la Formation Continue

10 Morocco ENSIAS - Ecole Superieure d'Informatique et d'Analyse des System
11 Malta MCST — Malta Council for Science and technology

12  Spain UNED - Universidad National de Education a Distancia

13 UK NIACE: National Institute of Adult continuing Learning

14  France UM- Universite de de la Mediterrannee, Mardelle
CNED - Centre National d'enseignement a distance
CNAM — Conservatoire National des Arts et Metiers

15 Italy NETTUNO — Network per I'Universita Ovunque

16  Cyprus UC - University of Cyprus

Avicenna platform (called Plei@d) is shown in figure 1. The platfevas supported by
CNAM (Conservatoire National des Arts et Metiers in Frande).contains relative
information of each course introduced by the campus (including bibliogedpimaterial,
exercises, tests, etc.).

- EllEngish (United States) | Mictophone BB Tooks | & Handwiiting o Drawing Pad | [Z)] = ; =l =]
File Edt view Faverites Tosls  Help | = |
sebBack - = - @ [2] 2| Deseac b [elFavorites rredia o9 | EN- S =t 5] B 2
Address [&] http:jfpleiad. gou.edu/ =] o |unks »iﬁ,; =
Google - | | [Clsearch ~ @ | 5 Shoblocked | %% check ~ S Autolink + [ ] AutoFil B0 Options

eun@dis

EUROPEAID
CO-GPERATION OFFIE
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igstart ]| | [ 12 @ B || Eiinbox - outl... | [PMathese ... | Cunyon ne .| [E]ticrosct Po. . | PowerPoint Side. .| [EPleiad? - M. [ oA LA @B S gn o1z,

Figure 1: Avicenna platform - Plei@d

A pedagogical standard was setup via collaborations betwedneyzarto direct the
production process. Partners came to a standard pedagogy [7].afdardtwas one of the
basic innovations that offered by Avicenna community.
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2.1 Quds Open University

The basic teaching model of QoU — Quds Open University is an opewkdistanced
teaching model. It was an opportunity for QoU to convert its model sonopened and
distanced institution into a virtual university through AVC. Theref QoU was excited to
start its e-learning portal, which later on became a nod&Qdf, in 2003. The university
adopted the in-house development option to save cost and overhead. The useogtedtnol
development was an opened source technology (i.e., Java). The firstgihdesvelopment
was funded by UNDP, which includes capacity building and knowledge traii$fe first
launch of the portal was issued in May 2004. The portal involves the fofosystems:
Students Information System, Tutor Information System, News anktiBuBoards that
facilitate an easy communication between students and tutors and betweeorshe tut

Students can download relevant teaching material from within the amtirkespace. Mobile
SMS features are integrated with the portal to facilitaterimétion delivery to students such
as grades and other important news.

Continuing growth of the university, which has more than 40,000 users who ofte
simultaneously use the system, and the ever-increasing numbendehtst (users) has
imposes extra burden on the portal.

During the fall semester of 2005, around 25827 students; 1467 tutors used th& @oméB
of documents were sent by tutors to the students; 17818 SMS weley st portal to the
students.

3 elLearning standards

Nowadays, over 2.5 million people have access to online courses whibhimgetaught by

over 100,000 faculties at a place and a time of their conveniegjcéldwever, such online

courses and learning resources are widely world replicatédawitgh degree of overlapping.
Since Internet is a standard and global system, it is believed thaossible to globalize the
learning courses and resources to a coherent global learning content mamaystee.

Web services, for example, provide data and services to othécadjopls via standard Web
formats (HTTP, HTML, XML, etc), with no need to know how the veelovice itself, which

are implemented. In service-oriented applications, web servieebuslding blocks in the

programming model. E.g., Microsoft .NET technology.

Most of the current e-courses and learning objects are not slac@laponents. Hence, they
are not capable to support future distributed e-learning applicatiors dgethey based on
non-standard technologies like COM objects, DLL-files, registry settiNdgsiles.

Therefore, initiatives have been launched to investigate and degplegfications to
encourage the adoption and advancement of e-learning era. Some to mention are:

» Advanced Distributed Learning — ADL [9]

» Auviation Industry CBT Committee — AICC [10]

> Institute of Electrical and Electronic Engineers/Learninge®bjMetadata — IEEE-
LOM [11]

» Instructional management Systems — IMS [12]
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» Alliance of Remote Instructional Authoring and Distribution Netwdidis Europe -
ARIADNE [13].

The main objective of these initiatives is the subjects and abedity to fulfill the teaching
needs thus are generally available.

4 Developing SCORM Compliant L earning Objects

SCORM aims to standardize materials of e-learning environmenpgrticularly creating or
re-using Learning Objects. The other functional requirements of SCORNl4re

= Accessibility: Authorized authors can access learning objectslener them
to other locations.

= Adaptability: To adapt learning objects according to individual and
organizational needs.

= Affordability: To provide affordable solutions for delivering leamiobjects in
less time and cost.

= Durability: To produce learning objects that can sustain for a fopgeod
with minimal cost of redesign, reconfiguration or recoding.

= Interoperability: Being able to operate in any other platform.

= Reusability: To reuse learning objects in multiple applications and contexts.

To fit the above-mentioned requirements, learning objects shouldfbmstined units that
are properly semi-structured and stored in an XML file. Theretbee sequence of learning
objects should be integrated together in a file that is acoedsibiny other e-learning centers
in the AVC network.

To produce SCORM compliant (or so-called scormify) learning tdjesuthors have to
follow certain guidelines and procedures. Further, they have twfalirict naming standards
of SCORM like Asset, SCO, Learning object, etc.

Figure 2 shows the structure of the whole module of teaching ialatérconsists of many

modules containing an arbitrary number of tags, called items, usedenote the

corresponding sessions, resources, evaluation within the teachingam&ch item can be

also tagged with activity metadata, which can be used to eastigvéir and reuse the activity
within the learning object repository.

Based on the concept of learning objects and the SCORM contekagpay scheme,

teaching materials can be structured by organizing the Igaotijects according to teaching
strategies, students’ learning abilities, and overall evaluations.

5(11)



Conference ICL2007 September 26 -28, 2007 Villach, Austria

Package

<Module> <Metadata></Metadata>
: <session id="S1">
—<item> <title> Web Design </title>
Metadata : <item id =A1"™">
<!:em> XML | <iitle>Assignment 1></title>
<item> N <metadata>

Module Ej‘> = <scorm: location>SessionMetadatal.xml|></scorm:lonat
</metadata>
Resources <item id ="sc1">
<title>Schedule 1></title>

</item>

Course </item>
Structure

Manifest

Introduction
Session
Session ID
Activity title
Assignment
Resources
Week and date
Resources
Evaluation
Planning
News

Figure 2: SCORM Content packaging scope and corresponding structure of teaatengls

One XML file can hold all information shown in figure 2. It debes the content structure
through given metadata and saved in the same folder with thesbidwed learning objects.
To ensure interoperability, JavaScript functions stored in web pagesabietite machine can
help in finding SCORM API and running other SCORM functions. Due to baitlwi
limitation, packages of learning objects should be compressed ie,awfiich is named
Package Interchange File (PIF). SCORM recommends that contekdges be created as
PIFs. The PIF files should be conformant with RFC, and in the fasfrfaKZip (.zip) that is
conformant to RFC1951 [14]. Thus, the learning portal may compress adintgeckages
into a zip file and be accessible to users.

However, the content packaging scheme that defines teachingainaaekages consist of the
following parts, which are illustrated in figure 3:

1- Introduction This part includes welcome, overview, learning outcomes, and previous
knowledge. Welcome part involves photo or video of the professor, his/he, na
faculty name, and a link to his/her personal website. Overviewduintes brief
presentation of the educational unit. Learning outcomes present theoutputs or
general objectives of the educational unit. Finally, previous knowledgsists of a
brief recall of the basic notions which follow up the educational unit contents.

2- SessionsThis is the most important part, since it has been managsignasent,
activities and resources through a concrete period of time. dbnsidered as a
guideline of the students’ study. As shown in figure 3, sessions invaignagents,
resources, activities, and solved exercises. Assignmenth@nmdin work that a
student can send to the tutor. Assignments may be uploaded aftrriog the
percentile sessions. Resources are references that a shalddtstudy. Activities are
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3-

/2 M¥2 - Microsoft Internet Explorer

J Eile  Edit  View Favortes Tools  Help

linked to a content that are used to clarify difficult concept® @hbw a multimedia
presentation. Also, it might include simulations to be manipulated by student$y,Final
solved exercises include the solution of the introduced exercises.

Resources This part includes references that are required for thé &xam. In
addition to the bibliography, web site addresses, glossary, othemeéats (CD's,
video, etc) or materials that might not be required for the course evaluation.

J 4m Back - = - @ 74 | @Sea“rsh [3] Favarites @_‘Mé’dia' @ | %vé - @ 2

J Address |@ CihA-Guds ©pen University\e-learning Project|Pdiodel -EN\indes:, himl j fD_GD |J Google = I j >

EU
(Education Unit)

Title

Sessions Schedule

Last update : April 30, 2005

R Week
Se‘mion'l\é'r—mI mes_;'SoIved Assignments Resources &
- Exercices - [Rrm Date
Al.1. Pre-test of motivations -and expectations
81, Activity title 1.5 15t
Al.2: Leaming Style Questionnaire Results
52 2nd
53 3rd
54, 4th
S 5th
Sh. Gth
2T Tth

Assignments are the main work a student has to send to the tutor by uploading
or curing the percentile sessions.

Resources My, Lx etc. are references to basics part in the resources section
that stucdent should stucly

Activities are linked to content. It could be meant to prepare the resource

tinnrlinn to clarifu difficult cancants ar ta shoowr a multimacdia nrecsantatinn not | _I;l
A r

l_l_l_" Internet
Figure 3: The Proposed course structure

Evaluation This part contains pretest, assignments, previous final examsoarse

assessments. Pretest is an assessment activities whichsented to verify the
acquirement of the previous knowledge. Assignments include all the ajpiic
exercises that students prepare during the sessions. Previousxtnas show the
previous exams with detailed solutions. Finally, course assessmeirtas students’
opinions of the different aspects of the course: contents, organizatitor, global

satisfaction, etc.

Planning this schedules the educational unit timetable and deadlineststredrs,

presentable sessions, final exams, and chats.

News This part presents information with regard to the changesffieated the web
site. The tutor will suggest a systematic visit of this item.

Last update This part is used to indicate the last date for each componest;
necessary to tag the last update in a visible area of the page.

As per multimedia presentation and teaching materials, partneidedeto use SMIL
(Synchronized Multimedia Integration Language.) for developing tegchaterials that will
also be organized as learning objects. SMIL describes audiovisgsahpagons that produce
television-style content to the web. It is a text-based markuguége used to describe the
temporal, positional, and interactive behavior of a multimedia presantdt is a free and
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opened source. Typically, there are five steps for producing Sivdarmaing clips shown in
figure 4:

1- Store video clips on a server

2- Lay out a presentation

3- Control and time a presentation

4- Stream different presentations to different viewers.
5- Display/Add special effects
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Figure 4: Regions of SMIL clip ran using RealPlayer

5 Lessonslearned

This section will discuss some challenges and lessons that leared throughout the
development process of e-courses in AVC.

5.1 Managing e-Learning Project

To maximize the potential of ICT in learning, it needs a diverseldping team that involves
programmers, graphic artists, writers, instructional designersogtidphers, animators,
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subject matter experts and quality controllers. Each of which lsped@fic set of tasks and
duties to be accomplished. Integrating this diverse group of specialistsciolhesive unit can
be challenging. Often, the missing part is an effective lshgerand project management. In
other words, besides technical and subject matter experts, Avipeojeat needs project
managers with a strong leadership that can bond the developing grihgdwersed talent.
Further, project managers have to manage the work, tasks, and commonmtin the
team. They should allocate resources and estimate the costs.

5.2 Estimating the Cost of e-Learning Products

The estimation of product’s cost is directly related to thelaisity of specific requirements.
Therefore, lack of specific requirements leads to inaccurateestimation. Since e-learning
is still an emerged trend, sometimes it would be difficult teehdetailed requirements from
the clients [15]. In Avicenna project, requirements for the adaptati effective e-learning

within Arabic cultures and languages were not clear. Consequeethglopers asked how
much it would cost to produce a learning object. In e-learning deveidprtiee most

appropriate unit for cost must be at the level of a learning olijestelopers are able to
produce PowerPoint slides with slight animation. However, they mmydider this as the
minimal effort spent for developing an e-learning module. Accgiginthe cost of the

development will be much less if using advanced multimedia missen using Flashes,
DHTML, Picture Animation, Videoing and SMIL.

Avicenna authors, who are professors, can earn much more in developing Instructor-Led
Teaching (ILT) rather than Technology-Based Teaching (TBT).

5.3 Bandwidth Limitations

One of the important issues that have been discussed in the preliptiage of the project is

the bandwidth limitation. The main challenge that has been fac&dicgenna project is that
most of the students are using dialup services. To realize themraipansferring a video file

with 680Mbyte size might need 54 hours using Modem of 28.8 Kbps speed. While
transferring the same file needs only 0.5 second using OC-192c of 9.5Gbps speed.

However, in Avicenna project, some strategies were proposed tatdi¢ve limitation of the
bandwidth. One of these, for example, is encoding video files by &ad Media (RM)

format. RM uses streaming technology to transfer live video an® awveér the Internet. RM
is able to sharpen video images at any Internet connection sggeld,makes it popular with
Video and real shows. Therefore, about 85% of audio/video files on theentere the RM
format. Further, RM compression has reduced the standard of the vzeediles to a

considerable size in respect of the original one[16].

Real Producer tool [16] is used as an encoding software convert videofdes into RM
format. Further, the tool has been used as video cutter to slice video clips into sequence

Another technique that used to overcome the bandwidth limitation is compressimndglthe S
file itself by using WinZIP compression [17].

9(11)



Conference ICL2007 September 26 -28, 2007 Villach, Austria

6 Conclusion

In this paper, an overview of the Avicenna project has been introduced. Aboetn
partners have participated in the award celebration that has belem H&ris 2006. In this
celebration, Quds Open University (QoU) had an Award for itsandgtg contributions and
its high quality e-courses that have been deployed into Avicenna Virtual Unjversit

The criteria that have been chosen based on the variety of ediimhomogeneity,
reusability and standardization of the deployed courses. A Pedabs@indard was setup via
collaborations between partners to guide the production process. pMmtiction,
researchers have learned much in developing standard pedagogies for online courses
For standardization, researchers have suggested SCORMtasdard for structuring the
teaching materials, related technical issues have been dé&batacertain length, the main
objective is to introduce guidelines to partners the know-how of publisinhige courses
into Avicenna virtual campus.

This paper presented some lessons learned from this projectafirsfect manager of the e-
learning project should have sufficient skills to manage the diyerature of the e-learning
development team. Second: developing e-learning project is expendiwenéla should be
proposed to estimate the accurate cost of the project. Thirg: ith@ bandwidth limitation
that creates a tradeoff between download speed and effed¢tiaeneng. It is recommended to
use RM with compression schemes suggested in SCORM to reselisstle of bandwidth.
The quality of the developed courses depends on the standard technobbgy adéition to
the efforts (manpower) made by the author(s). Authors need to tetisome production
standards including international standards such as SCORM withrtain margin of
expandability.

However, recently most of authoring tools are able to export copgéahktiges as “SCORM
compliant”. Authors can accomplish this feature by selectingeakitox in the export menu.
Consequently, the tool creates the sharable content objects aBldgmand generates the
related and dependent files (images, multimedia and SMIL .filds)information will be
stored in an XML file.

In Avicenna project, there are some open issues that must be handied fwpyright terms
and agreements of learning objects.
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