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Abstract: E-learning is supported with many different type®. WAS AGENT

of software, and among those are educational agehish

aim to assist a learner during an educational pod@ne of WAS is a prototype of an agent implemented atf{Ska

the educational agent types are virtual assistdis.article University of Technology as a result of author'search.

presents a program called WAS, an assistant agektronym WAS comes from polish name of Virtual Stnte

implemented at Gdask University of Technology. Assistant (pol. Wirtualny Asystent Studenta). As a

Functions of the WAS prototype were described alk ae personalized assistant, WAS aims to accompanydestun

its cooperation with e-learning environment. Adigresents e-learning environment. The agent functionality ludes

the agent construction and some implementationilsleta educational resources search and acquisition a$ agel

Main problems in agents implementation were poirdatl student’s progress tracking.

showing challenges of further research in the field

educational agents. The agents are believed toobme s 2.1. WAS agent functionality

solution to selected problems in e-learning envirents. The main task of the WAS agent is educational aunte
searching using external servers and Web serviths.

Key-words: intelligent tutoring systems, educational agents, search is based on a subset of metadata attrilseksted

e-learning from the IEEE standard [5]. Nowadays educationsbueces
are distributed among many sites in the Internet aan
1. INTRODUCTION differ significantly in size, format, quality andifficulty,

which makes manual search process quite hard. @onte
An educational agent, sometimes called tutor danteroperability problem is addressed by many sisthd

mentor, is a type of application for technology amted organizations, like Advanced Distributed Learning.
learning. It is designed to help the learner téofeltraining However, some of educational content producers uget
paths. Most important feature of the agents is thaly repositories and central search registries to phblhe
introduce social context in e-learning environmenthe resources and to make them searchable. The regidike
agents can play role of a virtual teacher or augirtearning UDDI servers are able to manage the metadata aks 10
companion. Agents are usually visualized with aatawvand resources, allowing to search and download theecdnThe
they seem to be ‘human face’ of educational systéigents WAS agent is designed to communicate with UDDI
fall into one of three categories: mentors, leagninregistries and content repositories by means of seghices
companions and information bots, depending on thieim and can help learner to search and obtain eduedhtion
objective in the learning environment. Mentor ageate resources. The content is downloaded on demand trend
virtual teachers or coaches, that aim to provide ldarner role of the agent is also to manage a local repgsiof
with an illusion of learning with the real teacligr 2]. Their educational content. The agent can check for negiaes of
role is to provide knowledge and to motivate tharer to data or wait in case a server is down. These fonstare
follow the designed educational path — they can agsfansparent to the user [6].
questions or even answer ones, give tips, etc. nimgr The second function of the WAS agent is to track
companion agents are designed to enhance trainisiydent’s activity with the educational contenteTdgent can
efficiency by introduction of competition [3, 4]akt, but not cooperate with resources compliant with the SCORM@h
least, information bots provide information aboutet [7]. Any downloaded content can contain new or tw#d
systems, resource access, training features, by dan be training. Trainings accessed by the user can bseireral
general (guides) or personalized (assistants). ditide will  states: not-downloaded, not-started, started-btifinished,
show an example of the educational agent called W& finished-but-not-passed, passed, etc. The WAS agevit
falls into category of information bots, subcatggaf is to remember the state of each user trainings ltiser
learner assistants. preference, whether the agent reminds of the legrpiath

states or not, and which states and trainings ameitored.
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The agent stores results of finished tasks andstame it available content list. While one of the serverslasvn, the

with SCORM-compliant LMS [6]. others can be accessed making search mechanisiabkeva
WAS agent interacts with user, who defines topids o
2.2. WAS agent in e-learning environment interest, potential formats and financial constsifi.e. only

At the beginning, e-learning environments were Basdee-free content). Then the agent monitors metadata
on the few-to-many model, where few educationalt&ain registries looking for learning objects that fitethearner
producers offered it to, potentially, many stude®st, due requirements and then downloads content from idd&i
to public access to publishing any content in theerhet, sites or learning object repositories. The user change
much content was created independently by differeméquirements and define a profile including langsg
educational organizations as well as individualdormats or preferred agent actions.

Additionally, the evolution of Web 2.0 technologidike
forums, chats, blogs, group work tools, influendbd e- 2.3. WAS agent interface
learning environments, creating Education 2.0. The main window of the WAS agent comprises three

Education 2.0 is based on many-to-many model, whesections: the display area, agent visualization and
knowledge (and educational content) can be prodacet conversation area. Results of main agent taskseiseurces
published by academic or industry professionalsvals as found or content tree are shown in the display .aldse
learners. In education 2.0 competences are crehted visualization of the agent is placed at the riglattdm
knowledge sharing, collaboration and teamwork of aorner, while its messages are placed just above&/AS
community of students. As a result the content b@n agentinterface is shown in figure 2.
created almost by anybody, raising at least twoomaj Main menu of WAS agent consists of the following
problems: content search and quality assessment. sections: learning objects (pol. obiekty edukacyjne

WAS agent is not capable of solving quality probdem categories (pol. kategorie), languages (pglyki) and help
but is designed to address the issue of contemtlsemd (pol. pomoc). Learning objects submenu allows tker uo
acquisition. WAS agent in the e-learning environtnen browse and manage local repository of learning aibjd.e.
shown in figure 1. move, delete objects, as well as to set up newstask
concerning content search. Categories submenu sailtbes
user to add, edit or delete categories, which aexd ufor
grouping downloaded learning objects within useirdel
taxonomy.

Results of the WAS agent actions are visible in the
display area. Figure 2 shows the content of loepbsitory.
Downloaded content is assigned initially by the rage

Learning
Learning object

Objects

Multiple \_| Repositor _Multiple overall category New (pol. Nowe). The user can terea
content 4 individual multiple categories and sub-categories creatingxartomy
producer 4 producers of his own. Exemplary taxonomy is shown on Dispéaga
in figure 2.
The WAS agent is able to have a simple natural
language communication with the user. Conversatiea of
WAS interface displays messages from the agertetaser.
Metadatg <{ - - - >|Metadatg o - - || Metadata At the beginning the agent introduces itself, sgyiHello,
Registry Registry Registry , . ,,
I'm your assistant”. Then the messages are chosan &
0 predefined set of conversation scenarios. The ehisibased
download on several criteria: the actions undertaken byuther, latest
search finished tasks and events, interval from last mgssa

Conversation history can be browsed by the learner.
> Natural language conversation is a quite complsk.ta
Learner WAS is a prototype — conversation is only one-wishpre
advanced two-way conversation will be availabl¢he next
version of WAS agent, called KAY. WAS agent

WAS agent visualization is a static picture, however KAY wibe
represented with an animated avatar. More infomatn
website.

With multiple organizational and individual content
producers as well as multiple search engines, d¢iduch
resource acquisition can be very complex and time-
consuming. WAS agent can act on behalf of the kvaand
download content. The process starts with conteodyzers,
who publish educational content divided into snmallaits
called learning objects and then register objauitadata in
one of the search repositories, f.e. UDDI registridetadata
is a set of attributes that describes the learoipjgct — its
content, format, copyrights, etc. UDDI registriemtaining
metadata attributes can synchronize their contetht @ach
other, so contacting one of them gives access toplie

3. WAS AGENT IMPLEMENTATION

WAS agent architecture is a result of several major
requirements, especially the cooperation with SCORM
compliant content and non-functional feature oftgloitity.
WAS agent was supposed to perform tasks of costanch
and download independently from the user switchig
computer on or off. Therefore a client-server aeatture
was chosen. Only small part of the WAS agent fuometiity
was implemented at the server side i.e. resouraeiseand
acquisition.
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Fig. 2. WAS agent interface

The WAS agent has client-server architecture. The
main part of the application is client-side. Resolt WAS 4. WAS AGENT ASSESMENT
server-side modules actions are downloaded if cbate
application is active. Both server-side and cligide parts There are several criteria of the educational agent
of the WAS agent are implemented with Javasability assessment, especially functionality, iatslity,
programming language. Educational agents, includirgfficiency and ergonomics. Incorrect behavior otage in
WAS assistant, should not be seen as examples adfmmunication may result in the learner switchihg tagent
software agents in the sense of distributed progriagp  off or not paying attention to the information pided by it.
Most of educational agents are not mobile and tent WAS agent passed all of the designed functionastes
cooperation is not required (however, sometimesoncerning organizational tasks: content searchdawehload,
possible). Most of the WAS application data is lbca student’s progress tracking, etc. Only educatidaaks were
managed and stored on the user’'s personal computeft to the student himself, which was the iniagsumption.
Server-side modules store current tasks and itsltses WAS agent reliability is mostly dependent on thevee
only as long as the client application is switcloéfd This side part of the application. Client-side desktgpliation is
project decision was made as a result of analysigoaal stable, however the communication with server-sidelules is
learning object content. Most of the learning otjdtave dependent on the Internet connection. WAS desktop
medium size, consist of multiple files and are gesd to application works even if the connection to thevseside
be displayed in Internet browsers, which is conigati modules is broken, tasks would start immediatelgrathe
with SCORM reference model. Many e-learning coursannection is restored. Efficiency of WAS agensaisfying,
are filled with multimedia and animations, many @dm content search and download takes less than fewndsc
self-assessment tests and other scripts. To aw&yslin However, this feature is dependent on server pamerload,
learning object browsing or display, a decision wale especially with many client applications active. @&/ Aagent
to store them locally on learner's personal computeergonomics assessment was also positive. Most eofutfers
Educational content repository is stored using Aweac stated, that the interface is intuitive. Agent filmes are two-
DERBY database in embedded mode — integrated téth tor three- clicks ahead from the main WAS window. 8/&gent
client-side application, so that no additional sthping can be minimized to the icon on the system tasktae agent
installation process is necessary. System configura allows the learner to concentrate on the trainivigich was the
and WAS agent conversation scenarios are storgdal of the WAS agent.
independently in file system. High quality of the agent is the basis for guaraing a

Client-side application is assumed one-user only imore important feature — credibility [9]. Crediblimeans, that
order to make individual categorization of learninghe agent is reliable enough in the role it plagst the
content possible. Server-side application is sharadng information it provides can be trusted. A learneeds to be
multiple users and web services technology was fmed ensured that knowledge presented by the assigardlid. A
client-server communication. Search function of WASood assistant agent should also accompany theeleduring
server-side application is supported with UDDI s¢rand the learning process, but should not be insistdfAS agent
a set of metadata attributes was selected, indudican be assessed as discrete, as it follows theeleeather than
keywords, difficulty, aggregation level and pubtioa initiates an action.
language.
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However WAS prototype lacks some of the features
influencing overall credibility as an assistant het 7.
possibility of two-way natural language conversatand
agent visualization are missing. Those two attebut 1.
would influence the impact of WAS agent by the tira
of illusion of interacting with human-being — sdcia
context introduction is one of the expected featuoé
educational agents. 2.

5. PROBLEMS IN AGENT CONSTRUCTION

Construction of a credible assistant agent is rath8.
complex. The issues arising can be divided intbriaal
problems and Al limitations. The main technical deom
with assistant agents and other LMS platforms is
interoperability of educational content. The problés 4.
addressed by some of the standards, but remain$vads
due to diversity of formats and a large numberaftent
producers.

Efficient and credible educational agent should be
able to make an illusion of working with a humarnrge 5.
There is a problem of limitations of artificial eiigence
methods, like human-computer natural language
conversation, decision making or expressing emsfion6.
resulting in Turing test not passed since 1950I unativ.
However, despite the limitations, some of the edanal
agents proved to be useful already.

6. CONCLUSIONS
7.

There are several advantages of software agent
introduction in distance education environment.igtasts
aim to help a student to deal with organizatiorzealks, 8.
leaving more time for training itself. A good tutor
assistant agent can introduce social context ifie t
learning environment, which aims to help a student
follow the learning process and therefore redueethineat
of resigning before training completion. By the
introduction of interaction, especially natural daage 9.
conversation, the learner is more motivated and
concentrated on the tasks performed. The learrénglts
are expected to be better and remain longer.

In the future WAS or other virtual assistants can b
introduced in learning environments as well as o#ieas
of application.
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PROTOTYP AGENTA EDUKACYJNEGO W SRODOWISKU ZDALNEGO NAUCZANIA —
WIRTUALNY ASYSTENT UCZNIA

Stowa kluczowe:inteligentne systemy ugee, agenty edukacyjne, e-edukacja

W zdalnym nauczaniu pojawiaesiele systeméw wspiergjych, z ktérych niezwykle ciekawym przyktadem s
agenty edukacyjne. ¥kbd wielu rodzajéw agentéw edukacyjnych wyméa sk osobistych asystentdéw, ktorych ggest

organizacyjna pomoc osobie zdobywesj wiedz. Artykut jest pdwigcony zaimplementowanemu na Wydziale ETI
Politechniki Gdaskiej prototypowi agenta edukacyjnego o nazwie WMBrtualny Asystent Studenta). Pokazana zostata
funkcjonalng¢ zaimplementowanego prototypu — dwgetlanie komunikatéw, poszukiwanie materiatow, apdzanie
nowych wersji, katalogowanie pobranych zasobow. r@agntowana zostala wspoOtpraca agenta z rozpros@ony
repozytoriami materiatow edukacyjnych. Omowionohitekture asystenta WAS. Na przykladzie agenta WAS pokazano
problemy i wyzwania budowy agentow edukacyjnych.eAty edukacyjne magstanowé rozwiazanie dla pewnych
probleméw o charakterze spotecznym wpsijacych w procesach zdalnego nauczania.
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