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ABSTRACT

Modern ICT has evolved through the years and is imguosition of delivering educational content to
specific target groups in remote locations. AdvanEdearning techniques are now used not only for
delivering content to high school and universitydeints but can be used in life long training
programs. Due to the target group most of thesgranomes have (i.e. career people with little time
to spend, people of a certain age with reducedsKills, etc.) it is vital that organizations choose
wisely among the many Learning Management Systemstly available. The purpose of this
chapter is to describe and examine the featursaaif a platform. DIPLEK is a platform developed
using service oriented architecture to enable aasgss to educational content and activities for
novice learners and instructors.

Keywords: learning management system, virtual iegrenvironment, Collaborative Learning,
monitoring, course management, distance learningducation, Learning Object Metadata

INTRODUCTION

A Virtual Learning Environment or Learning Management System (VLE or LMS) is a software
system or integrated platform that contains a serieservices and tools to support a number of
activities and course management procedures (Hysadi Dey & Xu, 2009). Nowadays numerous
LMS are available in the market; a few more, likeddle, Sakai, Atutor, Claroline, etc., are under
development by the open source community. Anotagrgory of Learning Systems is thearning
Design(Britain, 2004). This category includes systerke lLAMS (Dalziel, 2003) and Coppercore
(Vogten et al., 2007). Despite the many tools ardlises offered by the LMS, a humber of
limitations and disadvantages were reported froensuand researchers:

1) The platform complexity and difficulty of use reqithe continuous IT support
and hence require a high investment for instrucadstraining of supported
learners (MendlingNeumann, Pinterits & Sim@R005).Due to this
complexity these systems cannot be easily useabple involved in lifelong
learning and training programs.

2) Low level of reusability and portability of thedining content due to the non-
standardized way that the educational materidgbi®d (O’'Droma, Ganchev &
McDonnell, 2003Avgeriou, Koutoumanos, Retalis, & Papaspyrou, 2000)

3) Limited number of available tools and servicesd@per monitoring the
learners’ activities throughout the course durat{ddazza& Dimitrova, 2007)

4) The dependence on web technologies most of thioptet have, obstruct the
deployment of distance learning services to intelgss communities and
institutions.

5) Most currently available platforms emphasize omtetogy that facilitates
interaction among learners and instructors andeceglersonalization of the
learning environment (Cheung, Hui, Zhang &Yiu, 2P03



The purpose of this chapter is to describe thegdemind development of Diplek an open-source
educational platform that uses to support the neéufstructors with reduced IT competence
throughout the main phases of course managemeaydiie. There is a plethora of LMS out in the
market that can be used. Diplek is not trying tmpete with other LMS. More likely Diplek is
intended to be used in smaller educational domalrese computer experts are hard to find and the
need for an easy to use LMS is prominent. Most LdSplify only the services that relate to the
content management process; nevertheless, ingsutwue additional needs, such as, to monitor a
learners’ progress with means that can be easilglad by a typical non IT specialist instructor and
to communicate with learners in real time. Diplélers a special tool for monitoring purposes, which
records a learner’s activities through a sessiondeo format; this recording can be interpreted at
later time by the instructor to extract conclusiabsut the learners’ progress and the course’s
contribution in achieving its purpose. Moreoveg #ystem can be operated without an internet
connection or a web browser. This flexibility comiediandy in situations where the equipment is old
and the connection between workstations is limiceal LAN.

The remainder of this chapter is organized asyialdn section 2 user requirements for LMS are
presented, together with currently available sohgi Next, in section 3 a detailed presentation of
Diplek educational platform and its services folfowinally, section 4 presents some conclusions.

USER REQUIREMENTS AND EXPECTATIONS

Over the past fifteen years learning managemem¢sygshave been embraced by as a technology of
significance for creating new revenue streams hiegmew markets, connecting with students in new
ways, and/or teaching more efficiently.

At a recent research study done in UK, 90% of sishoge LMS or even have more than one LMS in
the institution (Baziukadét Vaira & Idzelyt, 2008).The reason for this wide acceptance angeust
LMSs is the many advantages that they bring:

e Users can manage and track their own learning
e Personalization of learning
e Access to worldwide learning material

A LMS addresses two specific target groups; instmscand learners, each of which needs to be
supported for different roles and actions. Learaeesoffered educational material and guidance
through the LMS, which provides them with tools @edvices adapted to their needs. Each learner is
assigned to an instructor or a group of instructioas are responsible for: creating, delivering and
assigning educational material to the learner, toang learners’ activities, grading learners’
performance and providing personal guidance.

The majority of users (learners and instructorsyfoon the ease of usage and the way information is
presented to them. In short, users expect (Keenaly, 2003):

¢ An easy to walk round environment with a minimunsteps to perform a certain action.
e A consistent user interface providing help and gnak at every step
e Personalized content available for each learneafedch stage of the learning process.

The above features are offered by LMS in the fofreeovices. Modern LMS are built using a service
oriented architecture which is a new paradigm ¢éxéénds the object-oriented paradigm to web-based
systems. It uses services as base elements fdogagmulti system platforms. Services are
autonomous platform-independent computational etésrat can be described, published,
discovered, orchestrated and programmed for thgogerof developing massively distributed
interoperable applications (Shen, Wang, Li & Ghami2006).

One can derive seven categories of services oftered/S (Colace, De Santo & Vento, 2003):



Educational Content
Integrating-Wrapping Content
Evaluation & Assessment
Communication and Collaboration
Adaptation & Profile building
Learner Monitoring
Documentation & Help

Educational Content

The principal function of a LMS is to deliver learg material to learners. Most LMS require
educational context to be described in a certaimfaising metadata (Anido et al., 2002) to faddita
search, definition, and finding the content in Whiearners are mostly interested. Consequently, in
context where instructional material consists ddilngng Objects, LMS could implement new features
to take advantage of the benefits of qualitativéada&ta, e.g. recommending appropriate activities, o
allowing learners and instructors to perform atggi such as content analysis, information resource
location, or enhanced searches, to name a feweiHid is a helpful service, novice instructorslfin

it difficult and time consuming.

Instructors are also assigned with the task ofidiog help to their learners which involves: sugppor
related to the learning content, support relatatiédearning process and support related to the
learning product (Reid & Newhouse, 2004). Learrdngtent support refers to all instructor activities
that concern the subject matter (de Vries et &520Process related support refers to all tutor
activities related to the learning process of iidlial learners or group collaboration. Producttesla
support refers to all tutor activities that pertiirthe summative assessment of learner produsth; s
as checking the authenticity of the product oretting tests.

Integrating —Wrapping Content

One must take into account that a lot of educatiorzerial has already been developed in a form
that is not presentable by LMS (i.e. standalondiegijons or material created with a certain
authoring tool) and a lot of effort and expertisedquired in order to transform it to a suitalolenf.
Besides, transforming a Learning Object from iigioal format to a compatible LMS format entails
the risk of affecting negatively its educationaluea A LMS should provide the instructor with tools
to include/present educational material in any ipdes$ormat, as long as it can be rendered in the
learners’ computer.

Evaluation and Assessment

Gronlund (2006) has written that formative assesshgeintended “to monitor student progress
during instruction...to identify the students’ leizag successes and failures so that adjustments in
instruction and learning can be made”. Tests asgjasents constitute a large part of a learner’s
everyday educational practice. Instructors areaesiple for checking a learner’s progress through
the course duration and one of the tools at hatektsassignment. When it comes to a LMS, this is
offered as a built-in service that makes use afgel variety of tools available to assist both the
instructors and learners. These tools range frgmpating authoring of multiple choice questions up
to project (assignments) management.

Communication and Collaboration

Communication in a computer learning environmentloa analyzed in the broader context of
computer-supported collaborative learning (CSGAEinberger & Fischer, 2006} his field deals

with issues regarding collaboration during then@ag processes, and the use of computer-mediated
communication (CMC) to support collaboration betwésarners, in order to enhance learners’
learning processes (Kreijns, Kirschner & Joche@932. This group of services is regarded as a



fundamental part of the learning process. Commtinitcan a LMS can be implemented by using
emails, built in messaging-chat services, forumkisrand blogs. These services are the basic
elements of the communication service group offérechost LMS.

Adaptation & Profile Building

Adaptation is used to refer to the personalizatiblearning based on user preferences and user
performance along specific criteria. The two mapexts usually involved are adaptivity and
adaptability. Adaptation is defined as the abild@y}change a lesson using different parameters and a
set of pre-defined rules. On the other hand, a@idjpyas the possibility for learners to persorzalia
lesson by themselves. (Burgdattersall & Koper2007)

A user profile can be built based on the user'sabigtur, the educational content viewed, or both. A
human behaviour based user model can be learneddeyving the user’s actions such as log files,
recording, etc (Kim & Chan, 2008). Building a upeofile can be done both manually by the
instructor and automatically (e.g. using autononagents).

Learner Monitoring

LMS gather large logs of data of learners actisiti@ring courses and usually have built-in
monitoring features that enable the instructongeav some statistical data, such as a learner’'s
frequency of login, time taken on a course or § the number of messages the learner has read or
sent, marks achieved in tests, etc.

Instructors may use this information to monitor k@ner’s progress and to identify potential
problems. However, tracking data is usually progiigdea tabular format, is often incomprehensible,
with a poor logical organization, and is diffictdtfollow. As a result, Web log data is used byyonl
few skilled and technically advanced distance le@rmstructors. (Mazz& Dimitrova, 2007)

Documentation & Help

As with any other software, users are satisfied lhen an adequate and well written documentation
is available $acha2006). Moreover, in a Learning Management Systehcan be used by non
computer literate users, help must be availabéagtstage of the learning process. This help is
translated to (Sommervill@002):

e Printed manual for the whole software
¢ Included Help files that are linked and accesdilyi¢he current user
e Online Help

CURRENT STATE

A variety of LMS have already been adopted by etiloical institutes worldwide; some prefer free
and open source solutions and some others relyapmiptary software solutions that come with
guaranteed support and helpdesk. The need forestdimdtion led a lot of community developers to
pursue a way to standardize most of the LMS sesvitke results of these efforts are reflected)in: a
the standards af-Learning architecture (e.g. the IEEE LTSA, Learnimghnologies Standard
Architecture), b) the description of learning olbfemeta-data based on shareable XML-based data
structures (e.g. through the IEEE LOM specificatiand c) the assessment and evaluation of user
performance (e.g. through the IMS QTI, Question Besting Interoperability Schemas). The above
specifications enable the common description ahlieg units, questions and tests, learner profiles,
etc, so that they can be easily interchanged betdierent applications (Sampson, Karagiannidis &
Cardinali, 2002).

A further study of the above specifications ledaior main categories of services a LMS should offer
to its users. These categories include services for



Communication between learners and instructors
Adaptation - Personalization - Extensibility

People Grouping and General course Coordination
Monitoring learners’ achievements and progressnguai course

In the next sections, further explanation and asislg made of each group of services along with
state of the art of LMSs available in the educati@ommunity.

Communication between learners and instructors

Most LMS contain tools for conducting conversatiddaturally these rely to a great extent on e-mail
and message exchange. It is important to consimemtell the learning environment leverages
messaging technology to support the conversati@mastegral part of learning (Britain & Liber,
1999). For example, a good conversation tool shbeldccessible directly from the learning topic
within the course structure and the user shouldhagé to move out of the course work in order to
continue the conversation. One should take intsidenation whether the communication tool allows
attachments to be included within messages, asm ilvhether the attachments can be extracted and
embedded into the user’s personal folder or pootfol

Another key point is whether the service allowsnégy goals to be specified and recorded during a
conversation. Ideally the agreed learning goal Ehbe in a prominent location with respect to the
topic of learning. Some of the most popular comroatidn tools are integrated email clients, forums
and live chat rooms. These exist in many LMSs ptatt.

A good example is the COSE LMS (http://www.staffsu/COSE/) that was developed during a
research project at Staffordshire University. C@8fports email, forums and chat tools. All email
interactions are automatically grouped for easycéeand indexing. Email is outgoing only since
COSE is designed to work with each user’s defauliksystem.

Another distinguished example is Moodle (http://mil@corg). Moodle is an open-source platform that
is widely used by educational institutions worldevioioth for its open architecture and the many
components available free on the web. The philogdyeihind Moodle has its roots in Social
Constructionism (Dougiamas & Taylor, 2003).

Moodle offers its users a series of communicatemises; like instant messaging, forums and chat
rooms that are easily configurable and adjustabtmurse planning. Communication tools can be
used while in a course or as an independent pdnegflatform. Moodle uses a combined method of
email and instant messaging. A conversation betweerusers in Moodle is conducted in the
messenger window and is send as an email so tliaubers have a copy of the conversation. Email
is also used to inform forum members about newspdstis is very useful for large installations of
the platform where instructors need to keep trdghosts in a forum.

Platform Adaptation and Extensibility

Adaptation is a term that addresses to both theagidunal and the technical level of the platform. A
e-learning course should be designed to matchdesirneeds and desires as closely as possible, and
adapt during course progression (Graf & List, 2005)

Adaptability is a term used to address the easiolesgstomizing the platform to learners and
institutions needs. Each learner or group shouwe la@cess to learning content designed or modified
for their special needs. The adaptability of tregméng environment user interface is also desirable
Not all learners need to have access to all LM@i&es, as this would increase the level of diffigul

for performing a specific task. (Britain & Liber999)



Extensibility is a term that refers to the techhiesel of the platform. New and updated components
can be incorporated into the platform and provederers with new functions and services. These
components can be obtained from third party dewsbpr can be created by the instructor itselfsThi
kind of adaptation is mostly wanted since the le@yenvironment can be transformed to fit the
learner’s needs.

A good example of adaptation offered by an LMS-ddss. This LMS was adopted by the Greek
Universities’ Network (GUnet) for the support ofyashronous blended learning in Greek Higher
Education. It was constructed based on the opemessoftware Claroline (http://www.claroline.net/)
with the addition of new features, such as adaptatito Greek (Papastergiou, 2007).

Moodle introduces users with a state of the ag nehnagement system. Each user is assigned a role
in the system or in a course. Each role has atoesggecific services and modules. Instructors chin e
or override learners’ role so that learners caly antess and interact with certain portions of a
course. Besides the role system, another optigivés to course designers, to hide and publish
modules in a course. A hidden object can only lea &g instructors or course creators. This is uisefu
for hiding unwanted modules from learners withiekcbf the mouse.

People Grouping and General course Coordination

Teaching is best organized when learners are argaumn small flexible structures. That is the
definition of a class or group. Instructors hawedelearners to manage so more attention is given t
each member of the group. Most LMSs support clagsaup formation.

Coordination in a LMS is interpreted as scheduforggood resource allocation in the platform.
Resources include classes, courses, users, assignamnel other entities in the system. Coordination
in a LMS is necessary since instructors have tadsggned with a certain number of groups-classes,
learners must be enrolled in the right group osskand assignments must be given to the right
groups.

Like classrooms, many LMSs provide limited oppoityfor flexibility here. Just as a 1 hour lesson
in a lecture theatre encourages coordination lingistill and being quiet so that the class can al
learn together, many LMSs encourage a method #mabe caricatured as “read this material, check
the forum and do the test”. It takes some effortr@npart of the instructor to overcome these, but
they do — and are supported to some extent byebigml of the system. If you can move the chairs,
you have more choice in a classroom; if you camptttee workflow of a LMS, you can provide more
flexibility in your learning opportunities (Britai& Liber, 1999).

Almost all of the LMSs available in the educati@manunity give the ability to their users to be
divided into classes and groups. Some of them alh@xcustomization of what a group of learners
has access to do and view. Moodle is one of theandié offers its users the potential to assign more
than one instructor to a course for better cootdina

Blackboard is a LMS which incorporates a wide raofgeeaching and learning tools into a web-based
interface (Taha, 2007). The Blackboard LMS offestitie of coordination features to facilitate some
key administrative processes as group discussit,room for promoting exchange of ideas between
classmates, virtual classroom, and course calendar.

Monitoring learners’ achievements and progress dung a course

The effective use of LMS requires that instructans provided with appropriate means to diagnose
problems so that they can take immediate actiopseteent or overcome that problem (Mazza &
Milani, 2004). Monitoring is usually a core servigemost LMSs and is implemented both as a user
actions tracking service and as an assessmentvahdhtion service, each of which has its own
benefits.



To be able to track down the actions of learneesrigjor advantage in asynchronous e-learning
systems. Instructors can cope with their learngrshiecking what resources have been viewed during
a course session. Furthermore instructors candallp with conversations between learners by
tracking the logs of each chat.

Moodle keeps track of user’s actions by using tigs reporting service. Administrators have access
to detailed logs which can be filtered per usetg daction and course. An enhancement to thisceervi
is the statistics module which enables administsaimhave a supervisory view of what is going on
the platform by visualizing recorded data and pmésg it as graphs.

Another way to monitor learners’ progress is via dssessment and evaluation service. Learners are
subjected to test and quizzes and according tovireliwthey perform an overall picture can be drawn
about their learning progress. Assessment methaaddsbe used to measure what learners can do
with what they know, rather than what they kn@truyven, Dochy, Janssens, Schelfhou & Gielen,
2006, pp. 208 The standard method of assessment and evaluata@dmaost all LMSs are quizzes or
multiple choice questions. Another method availabl@ssignments. Instructors assign small projects
to their learners and grade them according to Wiggt submitted back in the platform.

An instructor using the Moodle platform can addu&dn a course by selecting questions from the
guestion bank and publish it. Instructors can chdusv many questions show up in each page, as
well as timing, penalties and grade options. Moad® provides tools for project assignments.
Learners can submit their projects to the platfboth as draft and final. Instructors can then psece
them, make comments and grade them using the ptatfo

Like Moodle, Atutor (http://www.atutor.ca/) is amerr LMS that offers the above servickgs an
Open Source Web-based Learning Content Managemsters (LCMS) which includes tools for
Tests, Surveys and Assignments. An instructor eanyecreate a test by selecting/create question
from the question database. A nice and intere$tiatyire is the certificate of completion. Learners
who complete the test are given a certificate ofigietion.

LMS services Comparison tables

In this section of the paper, a comparison is naadeng three popular LMS and Diplek (Platform
features and services will be presented in thewoflg section). LMS are categorized based to
services offered and services components. The aasopanvolves the following LMS: A-tutor 1.6.1
(open-source), Blackboard Academic Suite (Reled®e(8ommercial licence), Diplek 1.0, and
Moodle 1.9.4 (open source). All components takesteniconsideration are built in the system and are
not offered as third party components.

L) A-tutor Blackboard DIPLEK Moodle
Components
Communication and Collaboration Services
Forum X X X
Chat X X X X
Email X X X X
Blogs X X X
Content management Services
Documents X X X X
Metadata X X X X
Calendar X X X
Teaching Assistant X
Evaluation & Assessment service
Assignments X X X X
Multiple Choice
Questions X X X X




Grading System | X | X | X | X
Monitoring Service
Action Logs/ X X X X
Reports
Video Recording X
Adaptation & Profile Building service
Role System X X X X
Group Management X X X X

Dynamic Profile
Course Themes X X X

Table 1. LMS services comparison

DIPLEK PLATFORM

Diplek is an open educational LMS that allows leasrand instructors to easily manage learning
resources in an integrated system. The platforrigddsliows all modern educational software
design guidelines and learning standards. Dipleksisibuted under a creative commons Attribution-
Share Alike Unported 3.0 license, where users ogy,distribute, transmit and adapt the platform as
long as they distribute the resulting work only enthe same, similar or a compatible license. Both
the installation and the source code files ardyfragailable to users.

The Diplek platform adopts a 3-tier architecturkeplatform operation is composed of group of
services offered by several autonomous componkatsboperate with each other and give the user
the look and feel of a modern classroom. Users tiypie credentials and authentication service
processes them. Each user role has a differensatmeel; users are classified into learners,
instructors and administrators.

Technical Overview

The development of Diplek was based on Microsoiid Studio platform and Microsoft Visual
Basic 2005 programming language (Balena, 2006th@Mackend a MySQL Relational Database
Management System (RDBMS) (DuBois, 2008) is resiptm$or holding all the platform data. The
connection between the application and the backepdssible by using the ADO .NET MySQL
connector (McClure, 2006) and the TCP/IP protoSoine of Diplek’s services where developed by
reusing and adapting code that came from the Mguiect but due to the different programming
languages used (Moodle is developed with the PldBramming language) some refactoring of
classes and functions were required.

As with any other platform based on Microsoft .iathnologies, Diplek requires the Microsoft .Net
framework (Richter, 2002) to be installed for thatjorm to run smoothly. To support centralized
access to Diplek’s repository, a database servezdded to host the MySQL database. The hardware
requirements needed to run the platform are seiaimum. A recommended configuration for the
database server would be an Intel Xeon processhra®eB RAM, at least 1 GB of free disk space
and a network adapter that supports the TCP/IRpobtFor the workstations, the minimum
requirements are: a Pentium Il processor with BIBRof RAM, a VGA compatible Graphics card, at
least 100 MB of free disk space and a network amtapt

Before setting up the database server it is crigipbint out how many concurrent users will be
connected to the platform and the amount of LOptagorm will hold. In order to maximize the
number of concurrent connected users on the piatforore processing power is required for the
database server. The amount of LOs stored in Diplidtabase is only limited by the free disk space
on the database server. All LOs are stored in dattables in binary form. Diplek is tested to work
under Microsoft Windows 2000, XP and Vista. A nesvsion will be soon available to support
Microsoft Windows 7.



Platform Initialization

The platform initialization and loading phase cstsof three stages. The first stage concerns user
entrance. When a learner user enters the systernptitse selection service is activated and the
learner has to select a course to attend to. Aftetsy the user has the option to retrieve theskastd
state of the system or to start a new sessionelBry, the virtual assistant and session recorder
services are loaded. The session recorder ses/fesponsible for monitoring the user’s learninthpa
in the platform. The virtual assistant service pops kind of “Microsoft agent” component that is
programmed to assist the user in his very earfysstéth the platform, so that novice users will kno
what to do without any guidance from the instructor

The second stage of initialization aims at settipdhe user’s learning workspace. This involves
retrieving the user’s access level to menus, tegtpns and learning material. The service assigne
for that purpose is called “Profile Activator” aitds responsible for presenting the user with only
what he needs to see or what the instructor hasifped him to see.

The final stage of initialization sets up the léagimaterial assigned to the learner, which may
include course presentations, project assignmextsraltiple choice tests. The course outline is
always visible to the learner and all other wind@ppear on top of that. This three stage procedure
repeated each time a user enters the platform.

A very similar procedure is followed with the insttors. When a user identified as an instructor
enters the platform, the instructor “Profile Actiog service retrieves all the available informatio
needed and forwards it to the corresponding sesvioee of these is the “Course Configuration”
service which provides the instructor with optidike course description, course outline, learned a
groups admitted to the course, etc. The “UserGmlips Configuration” service provides the learner
with information about a user, like place of livirgmail address, full name, mother language, groups
involved and courses taken. All these can changetié click of a mouse button. This service is
also responsible for setting up the user — groepsecto tools and resources for a specified course.
The “Assignments” service allows the instructoassign to learners or groups projects and exercises
All the delivered assignments are presented tintteuctor for manual correction and evaluation.
Finally, there is the “Test Creation” service foe&ting multiple choice tests and assigning them to
learners. This service communicates with the “Grade “Statistics” service.

An administrator is a user with the same privilegeshe instructor. This special user categorydean
exactly what an instructor can; in addition heligilele for two extra functions. When an

administrator user enters the platform, both tisérirctor and the administrator “Profile Activator”
services are loaded. Together with these sentiaespther services are loaded, the “Database
Configurator” and “Session Recording” services. Tdrener is responsible for connecting the

platform with a compatible learning material reposi. The latter is monitoring system

configuration. The instructor/administrator can @g®what users or groups are going to be monitored
and for how long.

Platform installation and deployment

Diplek is intended to be installed in both orgatitaal-educational environments and home
environments. In the first case, a server is netaldédst the platforms database where the eduedtion
material and user data are stored. This databaseecaade available through the Internet so tleat th
client workstations can connect to it from any pdinthe world. This kind of installation is suilab

for schools and universities, where learners arneleld into classes and each class is assigned to a
group of instructors. Each user (learner & insiotctan connect to the platform through a locahare
network or through the Internet. Each client waakish needs to have a Diplek client installed in
order for the platform to function properly.



In the second case, where Diplek is installed io@e environment, the users’ workstation acts both
as a client and a server. That means that theopiai installed locally and can serve users caieec
to that workstation only. This kind of installatisuitable for users who cannot gain access to
permanent network connectivity.

Diplek comes with an automated configuration wtithat helps the system administrator to an easy

platform installation. The configuration utility issponsible for setting up the database connection
and tests whether the platform is installed colyect

Diplek Layers
As mentioned before, Diplek is using service ogerarchitecture (Erl, 2005; Papazoglou & van den

Heuvel, 2007). This design enables the transpadition of extra functions after the platform is
deployed thus offering the users new tools andeesyFigure 1 shows the three layers.

D Database Layer

Learning Units Courses Classes Test & Evaluation
LA u u LA Group
of
Profile & Authentication ' | Communication & Collaboration ' Services

Presentation
Layer

Figure 1. Layer Schema

The database layer is responsible for storing aisércourse data. These data are stored by using a
logical organization like tables. This layer iscatesponsible for offering the necessary bridge for
connecting the stored data with the system services

The services layer is the connecting link betwéendatabase and the presentation layer. Before
content is displayed to the user, it is filtered aarranged by the different group of services tha
intervene. As with any other service oriented systeervices interact with each other. For instance,
the “Live Chat” service interacts with the “Couidanagemerit service in order to enable members
of a course to chat either in private or in a libat classroom. This service is disabled in sorseg;a
like when the “Test & Evaluation” service is active

The layer responsible for presenting informatioth®user is the presentation layer. The entire
graphical user interface is controlled through thyer as well as all user-system interactions.

Platform services are made available to users dicgpto the user level they have. The authentioatio
service is responsible for distinguishing whichruses what service and sets the level of
functionality of the service. For instance, thedmg service can be used only by administrators and
instructors, but when a learner is authenticatmgljihg starts only for session recording, not for
viewing.

Platform services are grouped by their functiogaditd their target group, e.g. live chat, email and
instant messaging are grouped under CommunicatiGoléaboration Services. Some of these
services are only offered to instructors wherehergtare offered both to instructors and learners.
Figure 2 shows the grouping of services along wighservices each group has.
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User Login

Authentication & Profile Initial
Services Services
Authentication 8
Profile Activator < 8
Session Resume <8
Access Rights ’ 6

( Course Management ) ( Learning Presentation ) ( User Assistant )
Services Services Services
Course Management ' Presentation Viewer " 8 Virtual Assistant ’ 6
Course Insert (Metadata) , ‘ Presentation Builder L' Smart Agent e
Course Statistics ' ‘ Presentation Management L'
Search & Indexing ' ‘ Workspace Builder " 8
Course Selector 6
Communication & Collaboration Test & Evaluation Platform Support
( Services ) ( Services Services )
Live Chat ' 8 Assignments ‘ ’ 6 Session Recorder ’
Instant Messaging ' 6 Multiple Choice Tests ’ 6 Database Management '
Email ' 6 Tests creator , ‘ Rights Management '
Question creator '
Project Management <
Grades Management <
Grades Viewer ’ 6
C User & Class ( Leaming Support )
Services Services
User Management ‘ <8 Intenet Browser 8
‘ Class Management '6 My Documents (Portfolio) | 4% &
Class Builder '6 Drawing (paint) < 8
Class Course Assignment ' 6

8 Service Available to Learners

4® Service Available to Instructors
Figure 2. Diplek Services Scheme

EDUCATIONAL MATERIAL & LEARNING OBJECTS

There are many definitions of a Learning Object Lblsani (2003) describes it as “an independent
and self-standing unit of learning content thadrisdisposed to be reused in multiple instructional
contexts”. According to the Polsani’'s definitionl.@arning Object can be anything from a simple text
document to an interactive multimedia game or eveomplete webpage. But more significant, is the
fact that a Learning Object can be reused in mangational contexts. McDonald (2006) describes a
LO as ‘the result of applying a finite set of rul® a simpler learning object, in order to corwtru
some meaning, activity or purpose which is useddaming’. The reason for this being so important
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is that an instructor can use an already develagsst] and tested LO to teach a course without the
need to create from scratch a new one. Non compypart instructors consider this as a handy tool.

One of Diplek’s key functions is the storage antloguing of educational material. Each instructor
is responsible for finding and inserting the appiate resource to Diplek’s main repository. This
repository is held into the platforms storage dasaband access to it is granted to all users. &seh
has different access rights e.g. instructors came sheir LO and view what others have stored,
whereas administrators can view, change and siOrdristructors have the option to grant others
with privileges for copying and changing learningts owned by them. The next level is the
presentation of this material. In order to suppeuse of LO, Diplek permits access to all matenal
the system database, even the one that has bededchy other instructors (as long as the creator
permits it). As said before, this material can bartyy type and any size as long as it keeps uptiveh
database storage requirements (amount of datausacltan store). These requirements or limitations
are defined by the system administrator.

As the available educational resources grow laegeh day, the need for extra information becomes
obvious. The lack of information about the locatiproperties, educational context or availabilityo
resource could make it difficult to use. Metadaiatdbutes to solve this problem by providing a
standard and resourceful way to conveniently cherize resource properties. In this way, instructor
with not much experience in using learning managermsgstems can find the Learning Object they
are looking for by describing some of its propextie

Data to describe Learning Objects (Metadata)

The capability to associate metadata with LO mé&kptek a powerful tool for easy search and
indexing. Metadata (Jing, Li & Fang, 2005) are amtionally defined as data which is used to
describe data and it provides a means to desdréimtormation of learning objects. Metadata are
used to describe document contents and structudetpgprovide information about accessibility,
organization of data, relations among data itemd,the properties of the corresponding data
domains.

However, metadata can also be used to provideigdens for non-textual objects, like images,
videos and sounds. Nowadays, hundreds of collectiaridwide already adopted metadata as the
basic tool for information representation and @againg.

The radical development of learning managemenesystand the use of metadata to describe
Learning Objects brought up the need for metadatadardization so as to enable reuse and
interoperation among heterogeneous platforms. €omplish this, an agreement is needed on
architectures, services, protocols and open irtesfa

Several initiatives took place aiming to delivestandard set of metadata that would describe a
Learning Object such as IEEE Learning Object Ma&a@aOM) (Edvardsen & Sglvberg, 2007) and
Dublin Core Metadata Element set for education ([Baker, 2005).

LOM specifies the syntax and semantics of learoinigct metadata, defined as the attributes required
to fully and adequately describing a Learning Obj&his includes element names, definitions, data
types, vocabularies, and field lengths. LOM is fmdion the minimal set of attributes needed to
allow these Learning Objects to be managed, locatddevaluated. Related attributes of Learning
Objects to be described include author, type oéabterms of distribution, owner and format. Where
appropriate, learning object metadata may alsadtechedagogical attributes such as teaching or
interaction style, grade level, level of difficultgnd prerequisites.

Dublin Core Metadata Element Set (Baker, 2005)gereeral-purpose and widely adopted metadata

scheme targeted to resource location developednvitie Dublin Core Metadata Initiative. It is
compact and its elements are the result of a wodeensus. The DC-Education is a Working Group
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that was formed to develop and make a proposahéouse of Dublin Core metadata for the
description of educational resources. Essentigfiyfask is to propose extensions to the DC mesadat
set to describe these kinds of resources, taking b@d the IMS Global Learning Consortium
proposal as a basis.

Diplek uses IEEE LOM standard for its learning a@bjepository. The reason for choosing LOM
among many other well defined and documented stdadsithat it fully describes both the
educational and technical aspect of a Learning @bfdthough LOM contains a large number of
attributes, Diplek requires only a small set ofibastributes to be inserted in order to allow a
Learning Object to be catalogued. In this way rirdbrs are not obliged to fill the complete fornda
hence can save time. The use of IEEE LOM makesRipéarning Object repository easy
transferable, interoperable and searchable. Thef se¢tadata used to describe a Learning Object
includes general data (title, description, langu&ggwords), life cycle data (creator, status, wers
people contributed), educational data (level ofcation, type of learning object, interaction level,
difficulty) and technical data (type of object, ia$ation instructions, platform requirements).The
more attributes are filled, the more accurate ésalt of a search for a Learning Object will be.

Importing Educational objects into the platform

Before creating a course, instructors need to fireghrcational material to the learning object
repository. All Learning Objects are cataloguechgdEEE LOM schema. Diplek provides an easy to
complete wizard for novice users, which is dividet four steps according to the categories of
metadata schema; general, life cycle, educatiamhtechnical attributes. After completing the wikar
the final step is the insertion of the Learning €aibj Instructors can insert any type of educational
material, like multimedia presentations, soundsbh®&ges, applications, archives, games, etc. Diplek
accepts all file formats. As mentioned before, ohthe main advantages of the platform is the ghbili
to import any kind of material, even software,@sgl as the appropriate viewer is installed on the
client’s machine. In this way, all educational mistlecan be used without any modifications or
limitations.

Diplek is not educational material creation softeyar is a platform that utilizes all the available
educational material in order to present it tol&@ners. So importing the educational materialss
the first step of creating a course for learnenssiit.

Content versioning

By using learning object metadata Diplek can stiiferent versions of a Learning Object. This is
done by entering the version number in the lifeleyab. Each version of a learning unit is stored i
Diplek’s main repository and can be accessed atiamy Apart from version information,
contributors’ names and roles are also providemhgivith content status information (final, draft,
revised, approved).

Searching for the appropriate educational object

The second step is finding the appropriate matdhralwill be presented to learners. To do so, a
search tool is available that queries the platfdeasning object repository using criteria based on
learning object metadata (type, difficulty, levélealucation, language, keywords, topic, etc.). All
Learning Objects that match the required criteaia lbe selected from the list. When a Learning
Object is selected, it is copied in a new list.sTlist contains all the candidate educational ety
be used for the course.

Educational material statistical data

Even though instructors have access to all eduegtioaterial, there are times that an instructsr ju
wants to have an overall picture of what is goingrothe whole system. Diplek provides instructors
with an easy to use statistics tool. Learning Qisjace grouped according to the user-selected
metadata information. For instance, one can seartiwaint of Learning Objects available for each
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level of education. All the educational materiaired in the database, can be used to provide
statistical data to the instructor. These datgpegeented in a pie chart for better understanding.

By examining the appropriate statistical data,restructor can get a general picture of the LO store
in the platform database and take the necessaryuresato increase the volume of educational
material in learning areas mostly needed.

Creating powerful presentations from Learning Objeds

Course presentation is the final step of prepaaiegurse. These presentations must not be confused
with the usual slide show presentations. A courssemtation is an organized structure of learning
units categorized in such a way so as to servgrihgp’s educational needs. All educational units
used to form the presentation can be accessedubeddicking with the mouse on their icon. These
presentations are assigned to groups or speciiodes. The ability to distinguish what each user i
viewing-using is a vast advantage since the ingirdtas the ability to alter a presentation/course
according to each user’s special needs.

Diplek supports the creation of course presentatwith an easy to complete wizard. Figure 3 shows
the screenshots of the wizard. First, instructitiraf the general course details like title, dgsion,
etc. These details are shown to the learner astaduction text when the presentation is selected.

Create Presentation =]

| (Step T)Genersl Dats | (Step 2)insert Units | (Step 3)Educational Material Organizing |

Crvate Presentstion ]|

{Step 1) Garwral Daga | (S0en Tt Unts | (Shep JHEducatonal Materal Orpanising

Select Course : Mathematics Il (Ge Unt Tl - D LY

Presentation Title: Proportions - Similg Fredaw

@ Introduction
Creste Presentation =]

(Step THGeneral Deta | (Step ZHreed Unts (St JHEducstonal Materal Orparung
Titko Educational Unit Level Of Education  Language Dato Insart
Surlace Areas Mathematics Il {geometry]  Secondary Education eng 184712006
1

Thales The... Education eng 18772006
ics 1l Education eng 1712006

| Rafrash st 3 Detete Object 13 find Oetect [ —

@ Introduction
@ Proportions
@ Simiarties
[ Thales Theorem

O Finish g Cancel

Figure 3. Screenshot - Creating a Presentation

Next, follows the creation of presentation unitack presentation unit is a set of LO. So, a
presentation unit can be a book chapter, a labremest, etc. It is up to the instructor to chooseavh

to present a course. In this form, instructors $ydefine the presentation units by entering the ti

of their choice. Presentation units can be usedhflexing a presentation and help learners findtwha
they are looking for.
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The final stage is the distribution of LO to theresponding presentation units. A LO can be used in
one or more presentation units or presentationsh Educational object assigned in a presentation is
represented by an icon. Depending on the type jetgleach icon has a different image (a generic
icon is used to represent object types not recegdriiy the file system).

A presentation can be deleted or reused. Reugangszntation can take many forms. One can reuse a
presentation to teach the same course or altgrésentation to fit a different educational domain.

The presentation created by an instructor can e log other instructors as is or altered. LO that a
copyrighted are protected since copyright infororais stored in the LOM set.

SERVICES OFFERED TO USERS

User services relate to platform services availebkdl course users except those not related
specifically to course learning material (e.g., sa&gng between learners/ instructors, calendae, li
chat, and document exchange services etc) (O’'Deirah 2003).

Diplek includes a number of tools to enable leanéth organizing time, organizing personal
workspace, checking course grades, etc. Thesessmin as components and can be configured by
the instructor. All tools use a common User Integfand use simple command buttons to perform an
action. The design of these tools was made takitogaccount the difficulties a novice user faces
when using them. The following tools are meantaabed both by learners and instructors.

Profile Manager

My Calendar (Figure 4. A)

Sketch book (Figure 4. C)

My Grades (Grade Book)

My documents (e-portfolio) (Figure 4. B)
My mail (Figure 4. E)

Live chat (Figure 4. D)

15



My Calendar
December, 2007 January, 2008

hon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun

1 2 12 3 4 5 8
i 4 5 6 7 & 9 7T 8 9 10 11 12 13
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] wsert Fite

17 18 19 20 21 22 23 21 22 23 24 25 26 27 File Name Size(bytes) Date of Creation
24 25 26 27 [28] 29 28 29 30 31 1 ¢ aithsh.doc 127312007

31 1 Bookl.xls 1273172007
1273172007

<helns> | have 3 queation about pythagoras hearam
|Remember o ask my leacher about pythagoras theorem <chrisrodo> Go ahead helios and tell us:
<helios= You told us that the square of the hypotinusa is  [REITIY
A equal to the sum of the sguares of the two ofher sides of pintalas
the tnangle. priaraki
<priaraki> This only works to a right angle triangle.
Thats what the tgacher told uis
@ Save g Dedete Close |<pintelass THis Mecrern does not apply in any ofmer
triangle. OMLY RIGHT ANGLE triangles.
A4 n B L & |
Speed Definition
Delivered
Speed is the distance covered by an object imaceTam e Y theorem 281172006 21:08:39 ...

For instance, a car fraveling at 100 Km/h.

Your project was very good.....

[l create Eoow CiCheck l'oiluwllu“lncsl

Figure 4. Screenshots of tools and services aviglabusers

Profile manager

Profile Manager is a tool used to allow a usertange personal information (email, name, address,
etc.) and account password. This is a general usagthat helps users to maintain the correct
contact and personal information. In order foraer to change the educational material
presentation language, only a click is neededeatdlevant field.

My Calendar

Calendar is a powerful feature that allows learaaig faculty to manage both academic and personal
events. Managing time is one of the most importaings a learner and an instructor need to do. A
learner must be given the ability to schedule lestutests, assignments and other learning pracesse
during a week/month/year.

Instructors need to mark important dates and sdadelarning activities. This tool is useful for
learner users who can schedule their lectures, aest assignment delivery. All the days are shown
on a weekly base and the dates that have everdgdidehare shown in bold. Users can schedule an
event by just clicking on the date and type therdddext. The calendar service is directly coneect
to the virtual assistants’ services to inform usgh upcoming events.

My Documents

Diplek supports personalization of learning andoemages users to have their own personal
workspace where they can store files. These fi@sbe anything from a single text file to an
interactive multimedia game. All documents (fileah be extracted with a single click of the mouse
and can be transferred to another user of theophatbr even a learner or instructor of anotheresyst
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Sketch book

Another tool that follows the learning personali@atiogic is the ‘sketch book’. The use of thisltoo
provides user with a place to enter information icmnfrom different sources (internet, educational
objects, chat, etc.) and store them in a contdivaris always available during a session. Learcans
search information in the web and insert it togketch book. This information can be saved as
formatted text combined with images, and other iadtlia features like sound, video, animation, etc.
All information stored in sketch book can be fortedt searched and extracted to all known
document formats (.doc, .ods, .rtf, etc.). Sketobkican be easily used by novice users since all
functions can be accessed from the main menu awctidiyng the right mouse button. The layout of
the window resembles that of an exercise book drattions can be performed either from the top
menu or by right clicking with the mouse on a wordther text. Sketch book cannot be closed until
it is saved or the user confirms closing withowesa his is a precaution taken because most users
often forget to save the work done before exiting.

Diplek provides several other useful tools that lbarused to assist learners like a calculator, a
drawing tool and a web browser for internet acc@asther category of tools provided by the
platform are the collaborative-communication tools.

Collaborative-communication tools

This category includes tools and services direellgted to the learning process that are respansibl
for distance communication and collaboration ofdeas and instructors. These tools aim to assist
users (mostly learners’) to keep in touch withitipeiers and instructors (Kear, 2007). Even though,
the most frequently used communication tool is d-axa it is mainly used for personal
correspondence among the learners (Vorides, Saidbago, Mitropoulou & Nickmans, 2007),

there are other communication tools like instanssaging, live chat and discussion forums.
Communication tools are better used in conjunctigh the course instead of as a standalone service.
Diplek offers three kinds of communication toolsteigrated messaging tool, live chat and email.
Email tool is offered as a web service wherea®ther two are integrated inside the platform armd ca
be used without the existence of an internet cdiorec

Live chat

Live Chat (or instantaneous mail) allows a reaktidiscussion between all members of the platform.
This is an exciting way for learners to communiaditectly with each other in real time, and a ueiqu
way for instructors to answer learners’ questiamsngj office hours. Live chat discussions can be
archived for later review. Diplek does not requioenplex setup of chat space and the tool is ready
for use when a user selects the chat option. Alvecsations in the room are public so that everyone
can watch and participate.

An instructor can use this tool to give guidancéetners from distance while they are watching a
presentation or working on a project. This wayJediners get the same information and can ask
guestions that everyone can see. The use of thlisstaeeded in order to build a collaborative
community that each user learns from the other.

This tool is not recommended to be used for petsorasages since every one that is in the room can
see the message. For that purpose another toblecased called ‘My Mail'. This tool is a simple
messaging system for all the users that have atediss platform.

My Mail
A less exciting but still as useful as the livetdial, is the ‘My mail’ service. This tool is nesdl for

users to communicate with each other in private Why this tool works is similar to that of the
email service, but instead of email addressessusdy have to know the username of the user that
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they want to communicate with. Also, this tool does require the existence of an internet
connection.

All communication logs are available to the useotigh a centralized system. This system gives the
ability to the user to delete, create and checkéw messages. An instructor has the ability tal sen
message to the whole classroom or to a specificwisereas a learner has only the ability to send a
message to a specific user (learner or instructor).

A usage Scenario

The local water board of a Greek town decided fyapew and more efficient techniques in water
pipe connections. In order to apply those techrsaqurea right manner, the organization contacted a
British company that specializes in pipe mendirupiéques. The British company decided to offer a
six hour distance training session for the Gregjanization staff.

Due to the short time available, the British compagreed to use Diplek LMS for course delivery

and support. Mr Smith is the professional expespoasible for the training course. He gathers some
video of field work done on pipe mending and someutnents including specs, technical
requirements and best practices. After readingdRiplusage manual and taking a little practice on
his own, he starts by creating a user account@plttform. Then he creates a course and a class by
using the wizards available. To speed up the psolcesmports all learning material (video and
documents) and creates a single presentation kitle units. Each presentation unit representga ste
on the pipe mending procedure and includes botovathd documents. To be prepared for the course
he creates six learner accounts for the Greek ai@on personnel and enrolls them in the course
and class previously created.

In order for the session to start, each learnes tieecredentials previously created by the ingtruc

Mr Smith uses the Live Chat service to welcomeisdirs to the training session and presents himself.
Then, each learner clicks on the presentation atdhas the videos. Some learners have questions
and ask Mr. Smith. During the course, Mr. Smithdset® send some extra documents to the class
which are not included in the presentation. He sgha My Documents service and shares the
documents with the whole class.

At the end of the training session Mr Smith logs @ithe system but some of the learners stay
connected to watch some of the videos again areltb@veducational material on their usb drives
since the instructor gave them permission to do so.

LEARNERS’ EVALUATION AND ASSESSMENT

Byers (2001), describes interactive assessmeraming environments as promoting dynamic
feedback and course corrections on the fly. Thisgfahe platform measures learner performance
against specified goals, using a variety of ses/ie@ging from multiple choice questions to complex
assignment handling. In order for instructors taitay the progress of learners, it is necessary to
provide services and tools for evaluation. Evaarats the procedure by which learners are tested fo
their understanding of a certain subject. The tesaflevaluation can show what difficulties the

learner encountered when studying this subjechd@gng these data, the instructor can customize the
learning path (learning material, course presemiatitests, etc.) to the learners needs.

There are many ways for evaluating a learner’'snesx) The most common are tests, projects and
assignments. In order to cover most of these etratumethods, Diplek includes tools that automate

the above procedures. Due to the low usage reporteidese tools (Philips, 2006), an easy and
intuitive wizard-based method is introduced in orde instructors to use them.

Multiple choice tests
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Most LMS provide templates for multiple-choice qtimss, true/false questions, matching questions,
or short answer questions (Govindasafy)1). Multiple choice tests are an easy way césmnent
and evaluation. Nevertheless, it is also a waygamers to check their learning progress. To manag
the creation of multiple choice tests, Diplek immmates services for question and test creatish, te
delivery and test result analysis. Instructors aaate a number of questions with the desiredfset o
answers. Each question can be given a difficultglland can be included in one or more testseif th
instructor permits it, it can also be shared byebthstructors on the platform. When the test &lye

it can be assigned to a learner or a group. Maligbloice tests can be used both for assessment and
self evaluation.

When a test is finished, a log file is createdtringors can view all available information by wugin
the test results analysis tool. Instructors havesgto information like the number of correct
answers, time needed to complete the test, angivens by the learner, total number of tries forleac
test and the total score.

Instructors have also access to test statistidal dhis data is collected for each test and camskd
for test quality evaluation. In simple words, astioctor can see if a test is suitable for a graug
learner and make the necessary changes so thattlitef learning goals.

Multiple-choice questions, as all assessment methual/e limitations and are suitable to some
content more than others. In the long run, multghleice questions are a quick and easy way for the
instructor to automate the evaluation procedurés &itomation saves instructors a lot of valuable
time which can be spent for helping out the lean€his is not the only way used to evaluate
learner’s progress.

Project - Assignment Management System

Another method used for assessing a learner’s qpeaface is the project assignment service. This is a
very common method used in many educational irigtita. Learners are involved in a search and
learn procedure guided by their instructor. Atéinel of the day they present a document with their
findings. Diplek supports this assessment methal te use of the project management service.
This service can be used for the creation, delieeiy evaluation of an assignment.

Instructors can create or import projects througisex friendly wizard, where they are asked torinse
the guidelines, instructions to learners, releviéed and deadline. After that, they can assign the
selected projects to groups or individuals. Leagraee notified for the new assignment by either the
teaching or the virtual assistant service. Wherptiogect finishes, learners deliver it to the iostor

by using the platform delivery tool. Instructorsaiate the project and mark it as checked. All
checked projects are available to both the leandrthe instructor with added comments and
corrections.

Grading system

Even though, grading learner’s work is not an eatidin method, it is a part of the whole evaluation
subsystem of Diplek. Instructors should be ableémage, update and view their learner’s grades.
This is a process supported by Diplek with theafsgrading service. Instructors can choose to share
all grades or specific grades with learners inGnede book. Learner evaluation is facilitated byyea
access to the thread work, journal work, examsaatide activity of each learner.

‘My Grades'’ tool provides the instructor with atlcf all learners attending a course where he er sh
can assign a grade to each one of them. Learneesataess to their grades and can see them as a lis
Sometimes it is more convenient to just have atguitist of all learners and their grades to be
published in the announcement board or deliverexhaamail. ‘My grades’ tool gives instructors the
option to do that with an export tool that savéisteof grades as a spreadsheet.
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Instructors can get statistics for each group aorg®regarding their grades assigned to learners
enrolled in the specific class or course. Stat$tiata is separated to grades per course andsgoade
group. This way, an instructor can have a genectune of how a class is doing and the suitaboity
a certain course.

ADJUSTING WORKSPACE TO LEARNERS’ NEEDS

Diplek has a dynamically formed workspace. This msethat the workspace can be adjusted to fit
learners and courses needs. The learners’ workgpelades menus, toolbars and the main screen.
The main screen is covered by the active presentathich is course dependant. This means that
user’s active workspace is formed according tdnleguctor’s specifications and course planning.
Menus and toolbars can be adjusted by the instrgotthat they match the course context.

Instructors can adjust what their learners cansscdaring their session. These adjustments include
restricting the services offered by user toolscational tools, communication tools and quick asces
toolbars icons. Access to these services, whenatest by the instructor, is not permitted in angyw
including mouse, keyboard or shortcut keys.

By restricting access to certain services, we nsake that the structure of a course is maintaiRed.
example it would not make any sense in a theotetmarse to use a calculator or when testing
learners to have the instant communication seagti#gated. By customizing a learner’s workspace
we make sure that simplicity is maintained. Alldbesettings can be made by the instructor or the
administrator by using the user access servicaggdyAn instructor can customize the workspace of
an entire class or a specific user by togglingdle& and unlock button next to each tool (Figure 5)

User Access ]
B4 v | [ Select Al
antwnof Tools
rodos1 i
yallouros i Sketch Book
zigkouli a .

l_i] Live Chat /,

U]J Internet Access

-
l‘_’;"j" Paint L /‘\7 b

U]J Calculator
@ My Mail

L‘]J Projects Folder

Options
l_i]J My Profile
l_i]J My Grades Apply

J_ﬁ'l] My Calendar
Cancel

l_i]J My Documents

Figure 5. Screenshot - Setting up the learner'skspace

User access and personal data

User access is controlled by Diplek authenticasiervice. This service is responsible for maintanin
users’ login credentials and personal data e.gehaadress, telephone number and other sensitive
information. For security reasons this data isestan an encrypted form inside the platform databas
and is retrieved when the user tries to enter Eugopm. Along with private data, user access data
retrieved also, enabling the user to access spetéiform components and services.

20



USER GUIDANCE AND SUPPORT

Diplek offers besides the standard online and @dimhanual documentation, two additional ways of
helping its users.

Teacher Assistant

The large number of settings and services offeyeithd platform may prove counterproductive for
the instructor user who just wants to do some sntgutks. That is why Diplek incorporates such a
tool called the ‘Teaching Assistant’, which is dahble to all instructors (Figure 6. A).

TCaTy RSt S Thereis 1 new project inyour
folder, press ctrl+7 to seeitor
select Frojects Folder from Tools

benu.

E There is 1 new message in yvour inbox, to read it click
the image or select My Mail from tools menu.

There aren't any unchecked projects in the Folder

@ Calendar has no entries for Today. .
A B

Figure 6. Screenshot — Teacher and Learner Asdsstan

This assistant provides information to the useiuuabew messages, new project assignments and
things to do from the calendar. User can enabledésable this feature with the click of a button so
that it does not occupy screen space when not deede

Learner Assistant

In addition to the Teacher Assistant, a secondtasgithat has a friendlier look is available te th
learner user. The Learner Assistant has the forawaizard and shows up after a successful login
(Figure 6. B). It provides information about dateldime of day and informs the user about new
messages, projects or tests assigned to him. fifleisnation comes with instructions of how to get
access to the appropriate item so that user wilhage to ask how to do that. The Learner Assistant
character can be replaced with another one acaptdinser’s preferences and the educational
domain.

Two educational scenarios

Even though education is indented for the masbesducational procedure does not work that way.
The different learning style and ability of eacHiindual have to be supported.

Training people for using Web 2.0 Tools

In order to fully understand the personalizatioreleffered by the platform we shall discuss the
following scenario. Mr John is an instructor wordgifor an educational organization involved in adult
education and training. He is assigned the taghkstouct a group of fifteen school teachers in gsin
web 2.0 tools in the educational procedure. Heddecio use Diplek to provide modern educational
facilities to these learners in his group. He @sat class and a course called ‘Web 2.0’. He ozgani
the educational material into a presentation vathunits. Then he assigns that presentation to the
whole group. Georgia is a learner who enrols inMhn’s ‘Web 2.0 training course. Georgia has
difficulty in understanding what web 2.0 tools aaad moreover on how they can be used since she
has little experience with modern technologies @dputers. This is where Diplek platform unties
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the instructor’'s hands. Mr. John creates a neweptation with more introductory units that include
examples on how computers are used in educatiothétheassigns this presentation only to Georgia.
This way the rest of the group is progressing ndynaad Georgia has the chance to learn and keep
up with the rest without slowing down the resthod group. At the same time Georgia’'s weakness
becomes known only to the instructor, thus allowB®prgia to express her misunderstandings more
openly.

Using Diplek in Life Long learning programs

The “Greek Ministry of Agriculture” is running a Enpean Union funded program for Life Long
Learning courses in the area of Organic FarmingyTdurrently offer a course called “Advances in
organic farming and Biological products” which dealith modern techniques in farming without
fertilizers and best practises for avoiding populap diseases. The course will be delivered
asynchronously through Diplek LMS with the exceptad two one hour sessions for a live
presentation and question answering. Learneraarers from European countries like Spain,
France, Italy and Poland. The course instructasvao agronomists from Greece, Mr Giwrgos and
Mr Leonidas, who have the necessary training apemise in organic farming techniques.
Additionally, a guest speaker from Cyprus will gresan epidemiology study with the use of a
Geographical Information System (GIS).

In order for the course to be ready on time, theitvgtructors decided to split it in two parts, leat
which will be prepared using Diplek’s presentatsamvice. Fortunately there is some work already
done by Mr Leonidas, but it is stored on a Mood#S_that was previously used on a similar course.
Mr Leonidas extracts that content from the Moodi#S_and imports it to the Diplek database adding
metadata so that in future implementations of¢bisrse, the material will be ready to be transterre
to a different learning platform if needed. Thegared material consists of technical reports,
presentations of new agricultural machinery, pesusnd precaution measures taken in other
countries to avoid crop diseases. Most of the n@dtisrin video and presentation format.

Before the course is deployed, the two instrudi@ke some time to collaborate with their Cypriot
colleague and give him access to the course pegs®Eme in case he needs to add extra material. The
collaboration is done with Diplek’s communicati@mdces: live chat and messaging. In order to
share some files needed for the course prepar&liptek’s Document Management Service is used.
For the last day of the course, the three instradtave created a small project assignment for
learners to write down their opinion on how orgdiaiening can be helpful for their countries.
Diplek’s project management service is used taitligie that assignment to all learners.

During the course days, learners log into the ptatfand retrieve the necessary material. Mostef th
time, instructors are bombarded with questions.dfswering these adequately, instructors have
shared a document with frequently asked questieA®] and when needed they add extra content to
the course presentation.

Session recording service

The session recording service is an innovativeagtr to logging learners’ progress and learning
achievements through a session. The use of thigcegirovides the instructor with video feedback of
a learner’s session which consists of all leargéoas, conversations, mouse movements, services
used, educational material used, etc. The outputishe typical text entry in the database, but a
video file which can be played in any video player.

Instructors can search for a learner’s recordingddgcting his/her class/group and username. They
can then select the session recording they aneestesl in from a list of recordings ordered by date
and time. Each learner’s recording, starts frormiieenent of logging into the platform and ends
when he/she logs out or closes the applicatiotruawrs can view these recordings on a daily,
weekly or monthly basis. By analyzing each leaélé, a general conclusion can be exported about
the learner’s progress. Viewing each learner’swideording is a time consuming job, but in some
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cases it is necessary for the instructor to be tabiieack all learner’s actions. Figure 7 shows a
screenshot of the Session recorder settings window.

The use of this service is directly proportionatie processing power of the learner’s workstation.
Due to the large amount of data captured, a peeono@ downgrade might occur on the learner’s
workstation. This can be avoided by using a moregutul processor. The session recording service
is by default disabled so that instructors can knidlon certain users and on specific time, whes i
actually needed.

Session Recorder Settings =
Al »  [C] Select Al
v ial23 . .. . og .
[HT_ Session Recording is used for educational and statistical reasons ONLY. When
it is active users computer needs more resources to run propetly.

Date Created Time
231472006 19:34:52
231412006 19:42:47

x Delete Recording A . | View Recording
‘O Save Changes g Cancel

Figure 7.Screenshot Session recorder settings

In addition to the session recording service, kieeps text logs of all user actions. These logs a
stored into Diplek’s database and can be retriéyeidstructors and administrators. Each entry @ th
log consists of the following information: usernaroeation of user (IP address), date and time,
service that originated it, action and any extfarimation. Instructors can filter these data byedat
user or service and then export it to a .csv fdefurther processing outside the platform. A good
practice would suggest analysis of these datatiéhuse of a graphical tool. A further analysisoof
data could lead to results like LOs usage, semsage and user’s preferences in LOs and activities.

FUTURE RESEARCH DIRECTIONS

LMSs have overcome the early stages of a trencaedow a major part of what we call educational
revolution. The deployment of a LMS in an orgaritmatshould be done in respect to the existing
infrastructure. It is more important to have atéag platform that smoothly integrates with all @th
organization’s supporting tools (Customer Relatitamagement tools, Enterprise and Resource
Management tools, etc.) rather than having antsdlaMS on the organization’s network. This could
be achieved by using a Service Oriented Architector developing LMSs where only the necessary
services are exposed to the network and are madlalale to the rest of the organization’s
infrastructure.

In order for people to be able to choose the ghirse for them, a global search engine could bd us
for all supported LMSs. This search engine couldidg®d not only for searching with keywords for
courses but for searching with terms like cognitexeel, difficulty level, discipline area, etc. Ehi
would be a great improvement for people seekind.iier Long Learning opportunities since all this
information will not be scattered around, but gadeand presented by a search engine where it is
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easily accessed. This of course requires the usengpatible metadata from all LMSs taking part and
the exposure of the necessary information.

As with any other software, Diplek needs to keepvith the rapid developments in the field of

modern ICT. The current version of Diplek enabtegriuctors to maintain an easy to use learning
environment for their learners’ by customizing toeirse presentations and platform services
according to each users needs. This customizatioariently done by hand. In a future version of
Diplek, a smart agent could be used to customiggtbsentation based on rules and conditions set by
the instructor. For maintaining the simplicity bktplatform, another agent will inform and consult

the instructor about which learners need more titteiand propose changes for the current course
and presentation. In order for the agent to beiefit, data mining techniques (Cobos et al., 2007)
could be used for extracting user’s data from s f

The use of smart agents (Alonso, Kudenko & KazaR0®3) should not be limited in just informing

the instructor but the learner as well. The culyemtailable virtual assistant can be re programtoed
offer advice to learners about what courses anskeptations they should attend for better
understanding of the course. This advice of cosingeild be based on each user’s profile and personal
goals stated by the learner or the instructorebtirginning of the course.

On the current version of Diplek platform, the gieofmanagement service is based on data entered by
the learner at the beginning of the course. Thate should be updated during the course when a
learner finishes a learning unit, completes adesin assignment. That is the basis for develogping

new dynamic profile service. Instructors can use sbrvice to keep track of their learner’s
achievements and progress during the course. Abstbfick can be sent to smart agents for proposing
new units and presentations to the learner user.

Diplek’s GUI is based on a standard theme. Thetfadtthe platform might be used by people with
disabilities requires that Diplek supports diffardremes for each type of user. So, a proposed
expansion for the platform would be the suppokustom themes.

Currently, there is an ongoing evaluation of thpl€k platform in the context of EGIS+ project
which is a pilot program based on the Leonardo édngrogram “Transfer of Innovation”. The
objectives of the project are to further develoguies from the previous Leonardo Pilot Project ESGI
(Sponberg, Ossiannilsson, Johansen & Pilesj6, 200@) results of this evaluation will be available
in spring of 2010 when the project ends. Diple&l# used in a postgraduate thesis project invglvin
teaching Geography in elementary school studertstive use of ICT. The platform is deployed
experimentally in an elementary school and a gafigiudents is using it, under the supervision of
the teacher, to learn about phenomena like daysrigé 4 seasons, the tides, etc. The results and
feedback of this evaluation are also expected bpg2010.

CONCLUSION

Diplek is a service oriented LMS that was desigtoekelp novice instructors to get involved in e-
learning technologies. Using Diplek unties the Isaofdinstructors seeking new innovative ways of
keeping control of the class and allows them toagarefficiently, the educational process. Most of
Diplek services are focused on learner's needsemarements. Diplek user interface is consistent
with common software engineering and usability suiter developing educational software.

Nowadays, educators have access to many modemadiservices that can be used to enhance
teaching and learning experience. Diplek is onem, and it can be used along with other platforms
available. The platform was designed to be usedses where a simple and cost effective solution
would be desirable and most preferable.
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Diplek as mentioned earlier is currently under aatibn. The expected feedback from this process
will be taken under consideration in order to reéethe next version of the platform with changes$ an
features requested by evaluators and users.
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