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ABSTRACT. Thes paper desonbes tha architeciure of an mieractive leaming erarcnment (ILE] on
Imternat using companions which one s a human and geographicaly distart of the leaming sie

Thz achieved sysiem rests on a three-tier CustomerfServer architectune (Customar, Wab Sener
Data and appications. Sarver) whenz human and software actors can communicate via the infermat
and uses the DTL learning strategy. B contents five main actors: & utor actor in charge fo guide the
leamer; a systam acior whose roles s o manage and ta control the accesses o the sysbem a
teacher acior in charge of the management and the updasing of the diffesent bases; a learner acsar
who represants iha main actar of the system far whom s dedcated the teaching. fnd a learming
comparian acior whose rale can be somobmes as an assistant, and othar times, as a froublemaker
RESUME. Ce papiar decrft [architecture d'un emdronnement d'apgrensssape nteractif {ILE) sur
Imernal utibsant des comgpagnons. dorml un est human ef gecgraphiquamant distant du sile de
lapprenant Le systama repose sur una archilecture Clant-Sarseur 3 trois ters (Clierd, Serveur
web, Seveur de donndes e d'applicatians] ol acleurs humains et Iogiciels peuvent communiquear
via Fimlernal ot uhlise & stratége dapprentssage OTL || comprend oing prncipauy acteurs © un
acteur Tufeur charpé de guider 'apprenant dans son apprentissage ; un aglour Spstéme donl e
role est de gérer ef de conbndder los pccés au sysheme ; un aclewr Enseipnan! charge de la gestion
of fa mise & jour des diftrenies bases ; un actewr Agprenanl qui meprisenta ke principal acheur du
syshime pour qu esl dedié 'enseignement. Enfin un actews Compagnon d'apprertissage, qui peut
&4 humain ow iogiciel, dont le rdle pewt &tre celi 0'un assistant o d'un perfurbadeur
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ol emakar
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1. Introduction

The distani  teaching  pedagogy
defers ol the waching in a classroom.
Imifewd, ihe absence of the beacher
influences  the  mcentive  and  the
comcentratby  of  the  learner, whal
encourages the Bsolation feeling and so,
moviss hom away  of the stimulatimg
combext & ina real classroom.

Learnan

In a distant leaming context, the oo o
pedagogical trangle [11][9] must ke I L The fedagogicn el
into account twis elements that, in this case, take a particular imporance: the group and
thie medintion context (Figure, 1§,

The group s an instined set of leamers and weachers in ineraction sharing sone
common ohjectives. The inroduction of the group clement puts in evidence the social
character of the knowledge constrsctson [10]. Indeed, the group constisbes @
pavehological support factor [7]. The mediation condext constilutes the material or
virtugl environment in which occurs the interactions.

In the present work, we describe an inlersctive learning environment in a distini-
teaching context with learning companions and using Internet as the environment of
comiunication and interaction, The schieved syatem i3 o software framework dedicated
io the relational databases learning whose CustomerServer architecture is based on
miulti-agents approach. For the commenication between the leamers, we used ool
more powerful, as the electironic mailing, the forums, that have already been integrated
in many distant-training framework as suppont for eollective leaming activities [1][6].

Several works showed that inog leaming enviromment, the social inleraction and the
cooperative work in a community of learners has an influence on the intern sirecture of
this bearner cognitive form [5]]12].

Our gait s based on the principle that the leamning enriched also iself through the
cxchanges, the confronatiens, the negotiations, the competition and the interactions
between persons,

Ihdead, in the learming psyehosocial madel, learmer doesn™t leam abone, but swith
confiemting his tweeht and his actions 10 the material and social reality. The social
pavchology of the cognitive development opposes o epistemic individualism and
substitutes ty the bipolar centrage ego-offect of the cognitive paychobogy a tripolar
relation ego-alfer-adyect, According 1o this approach, the interactions with others play
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an essantial role mie winings. |n particuler, they are going o permil the discount
reason the minal conceptions and 0 create some fvorahle dissommces 1o the new
knowledge construction. It is the socio-cognitive conflict mechanism [3].

2. The learning systems using companions

The learming syslems wsing companion rest on o software companion where the
behavior and renctions are entirely similated and often, Tollow a linear and recurrent
structure, Beverpl svstems wsing sollwore companwns showed the recurrence m a
learming stuations of the behavior of the companion in a cooperative and collaborative
environment [4][3][2]

The structure of o LOS [ Learning Companion Svstem} deseribed by Chan|4] implies
three basic actors (Figure 2k

A tuter aclor {sofbwase lescher)

whose role consists fundamentally 1w
provide matter 1o teach, o offer
examples, indications, el j k

comrmeniames i the lenrmer and the
companion., A learning  companion
wctor whose objective s 1o sttimilate
the collaboration with  the  leamer
through the competitien, In several
systems, this actor can be a troublemaker, A learner actor who s a committed and
Eelive person in an peguirement process o o knowledge perfection.

The approach sdopled in the present work goes in the setting of the CSCL context
Ifl._:|,1m|'||..|lt,:r !":i|,||1|1|,1r'l|.-1;| Caosl labgranve ].l:uminﬂb thot comatitule an evolution from a
distant interpctive envirenment o environments supporting the collohoration o enrich
the collective and social construction of the knowledge [ 13].

I our system, we mibroduce three kearming companions: o human companion and
B sn:_l-l"l Wre ul_1m'|'.-:|n|4_1r'm.

The Innmrar .:;umprrm'n;.lr:l.' He g o lewrmer whio Tollows his Iriinmmy m the same nele and
Hil I!|'||.'. EHE [ !in'il.r HY ||'|:.- ||ﬂ.|rm:r ..1|‘|I1|.- swslerm |.|n|.] b whioim IH,! o |'.|r|r|j|; .H!i!ﬁi:lll;lTH:L". 'I'|'||::q.
companion can be any other leamer connected on-line on the petwork and thay the
learner com solien him. In cee of abgenee of o human -Eumrl:hr:il:'m, thie leamer com solseil
the machine companion that is cremted for such siluations,

The machime compamion; He wkes the role of an assistant, and other time, the role of'a
troublemaker while giving some erroneous. answers voluntarily o put the leamer in a
tlombt satiadsom amd o, b tegl s conldence and his convictions.

Figure 2. Genemn! arcieciwns of @ LGS

3. The DTL strategy
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A typical lewrming session thal uwses the DTL strategy | Double Test Leaming) | 7)[2]
starts with o Fre-test phase i which an initlal kearmer model is created. In the second
phase | Leaming phase), the systepy dispenses the waching aod the coslearners bimefil
the same training tad the homan leasier, 50, ot the end of ths phise, the thrée leamers
have the samie level ol kniwbedge. In the thind phase (Pose-Test 1), the twitior tests e oo
lesimers The homan learmer will fodiow the questions/answers sequience between the
fustir woed the co=learners. The learmer has in his possiession, § moehook e witel be can
mention all wselul observatson, A anytime thiat e coslearners give the problem
dorlutioeny, (higd oy vielues iheir answers, 5 their miswers are incorrect amd Uit the one of
the Suemon leasner 15 eorrect, this sk mast jusely and explim s answer W the co-
leamers, When the co-lepmers lnish the Post-Test) phase, the nior beems s goward
the huran besmer and the last phase {1Poss TeseZ) beging, Here the leamer's notehook 16
witlidrmwn, and tusefere, he has peeess 1o his memoey only dnd 1o the knowbedge thal
hiee feos acouired laeely irough e coslearners- answers. Ar the end of iz phose, finally,
ihie tubop values his dnswers by ordir 0 gbiribebe bim 8 scode and, delerming his new
profile,

4. The society of actors

Char syt inchudes five smam setors, implyiog buman aciors and selbwice actors:

= The svatem wegor W08 0 soliware setor whose robe s the management of the
secessey o dhe systeen and the control of the registration or & wer's sappression | feermes
o beachers).

= The fifor geter  [Ws i solbwhre selon, i role i W besdne the pedagogical
progreswon of e leomer during his srmmg. [1opad e his disposition the gousrses,
explanpiory examples snd exercises with soluthons and srguinents, e has also the
of the evaluation durmy the sl phases (PrecTest, Poste Testl, Posd- Test2),

= Thet reaehiorgetnr - e is g buman sebor sl has nochaerge W apadate courses sl
exerceses, He |8 g pesponsible of the choice wmd the definiton of the pedagogical
stralegy o be sdipled. He can alwo consull any registered Remer's profiles in the
Aysken,

= Pl fearnpe gotor ) e i o human pcton, e represents the maln actar for shom e
learmng is dedacared.

= Tl cpmapreomion aefors 11 can be hurnan or softwarne,

o S bmierd comparion; e s leamer commected aieling on e sysiem whose
lenreing b5 mo the principsd objective Gor the system, His ool 5 cssentially W gssist the
lesrmer durmtg the Post-test] phose, s presence s not certam, e can be salcited by
the besrmer ol any thme.

« Phe moohine comporrmn: This. companion s sohemed (o gase of phaence of o
hahn éomppanion. on the aetwork, Ms ke 15 wosmabate the Buman bebavwr, The
systern imroduece two soltwane companions whose behoviors are simulated, one ol them
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plavs the role of an assistant and the other one o roublemaker by introducing
disruptions during the Posi-Test] phase in the goal o st the mserance and e
cortviction of the learner, The answers provided by the iroublemaker companion are, in
sl time, meoreect voluntarily,

5. The software architecture

The systern has been conceived sccording o the three levels CustomenServer
wrchiteciure { Archileciune J=terl: o customer level, o datn and applications server level
and i web server level (Figure 3 )

— Crstoemer Level! 10 represents the different services asked by o customer, leamer o
teacher,

— Wb server fevel I consiiiites the interface between the customer and the dota server
while transmifting the customer's reguest ward the dats server, and the achieved
service by this e waward the custoner,

— Dty and applivedions Tevel! I represents the different services of dats manpgement

olfered 10 the customers {Leachers, learmers),
[ @‘“_ -,.

_-'"—j.._ .

gs *.- = 5

e L SRR T PR
- B C v oiln il &8
—y (3 g R P

I gl ; Genemi wrchilecinm of the ryrizm

In our data server, we distinguish two main actors that achieve these services
gocording b the customer’s naguest: the system actor and the wtor acios,
These two actors we a whole of dasbases for managing their services:
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= A Laraers bise thad comtaing the persomal nformtion about the leamers,

« A teachers hage thal contmm: miormebion |,:|,'|n|,.1."|‘11ir'||5 ihe teachers.

o Ao profiles base thal contaans (he histone ol the Jiffren) learner’s behavior doting
thie diffarent sessions.

o A courses hase wihese structine is iypenesiugl thit contains the whald of courses
atrvictured in levals

= A oexievcises e hal eoptasns thie st of esercises for vy les) phase gl
chigtrbinted in dilferen) levels:

= A cormected learmiers b ihat eontiting tha st o lesmers on-ling on ihe sysiem

6. The knowledge

The cowrses base of the DE-Twior+ sygtem 8 organgeed 0 levels A leye)
represenis a siale of boowledge seguirement of the lesmner, A levél contenis concepts
and el coneeple. A concep! 154 koowledpe elanent. A melb-oomcepl s compossd of
& aklanlis @ coanCepls. A Lemise 4 Togimed ol & whale ol 'hl."'.:l-l.'.l:'l-ll-l:l:lﬂ._ wiid & whole ol
enamples. The passage fivan g level o o sugerior level requires the scquirgment of fhe
coeeps mtroduced mthe bawi levels, The coirses are anginised a8 & hj'rruﬂuhuul.
Tirmy,

I e present versdon, e sysiem’s courses base includes 54 met-concepls, and 21 E
coicepts disiributed m 5 levels, numbered from | S (Table 1)

Level Meta-concepts Concepts
1. Database definftion
2, Database managemen sysiem

Basi concepts
o 2.2 The abstraction levels

1 The relational model
oz The relational model | 1.1 Damain

Tabla 1. Descripbon of the contants of ha levals

7. The evaluation
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Foa ihie ledrmdr evaluation, swe delmed iwo catéegories of mubtiple choices guestbois
(MICOY, Thee Tiesy entegory e ludes sample questions sl the 2econd, guestions wilh
prodal, For the srmple questions, the learner must ivpe the number of his answer, For this
koarnd of quisstion twao wokens (2 are assgned [or @ correct spswer, and 8 T0f an erromseous
mner.  For questions with prool, the leamer musl siswer by pes or by oo, amd his
andwer sl b justified by o proot

o |1 the snswer B correct, Dwo tokens (27 are agrnbuted,

« 1T e pressl is cotrect, the score will e menssed of Twe | 2) other wokens,

o I the case whese the lamer does give bn icoirect anawer, po ben will be
atributed (even iF his prood i cormect)

7.1. Acquirement of a level
T every | phose bs associzied o gerral score equal o the siom of Wkenk atiribuaied
b the O questons of the phase:

LT | &‘-.:_‘:nlmiﬂk } i1

The average score Tor o learser oy @ session 15 calculated o5 ollows:

SeareM "{E}l'."ic:nl*ﬂ%mrrfl 4]

The Thval score gomen by o bearier s equal w the sim of acquired whens during
every phase,

Seorepe = | i:lﬂwrr,.....u i3

Sin, for o learmer, We neach o the immediately superior fevel, 11 necessary tial)
Benrepe = Scorefl (4

For a new regissered beorner, the assagned level 15 determined by the score gomen
duiring e Pri-test phase!

"
SeoreCiy. | o -%_l;-ﬁmuﬂ; (%)
s tivs o tig Prestest phisse concem e mmmediately bvwer leved,
S0, for o learner, 1o be regisiered noa level Lo is necessary ihat
B epies ™= SOOTEM g fear i)
Wikire ScoieM poe 15 e reguasite gverage scofe Tor s phase;

SenreM pe. i = (SeOrelapy, o) / 2 (v
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B. The implementation

The development of distant learning systems requires languages dedicated o the
inplementation of applications on Internet network, The realization of an environment
according 1w 3-ver architecture requires navigalion, interprétation snd communicatisn
tools very powerful. DBE-Tutert=" qvstemn las been achieved on the basis of the
APACHE zerver and uwses s PHP  interpreter for  the  different  inlersetams
interpretation. For the realization of the courses base, we used the HTML language,
more adaptad Gor the development of hypertext systems, Finally, for the managenent of
the different bases, we opted for MyS0QL whose performances are especially indicated
fior thas Kind of application,

9. Users scenarios

W present o weer's scenarios of e application for a leamer wser, a feacher user and
{or @i sdimimALrdlor Liser, |fig_1.|.'r|.' iy,

9.1. A “learner” scenarios

- Connection / Discommeciion of a fearmer
- The learming

~  Poxi=Tesr | Phase

—  Posi=Tesr 2 Phoxe

- Request for @ comparion

9.2, A “teacher” scenarios

- Connection S D cowmeciion af o teackor
- Conrres/evervises wpdating
= Corswdieiion of fearner s profifes

4.3, A "administrator” scenarios

We mesn by admiistration, the mseron and the deletson of teacher account or bearmer
aceont. The creation and the suppression of an account are system procedures that
permit o antroduce or o suppress asers from the system, as well as the updating of the
profile base in the case of inscription of a new leamer.
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Figure 1 _Ligers scenany

10. Conclusion

We descnbed an intersctive learmmg environmien) dedicated W reachng the
reluthoiil databases on Inlermet. The system DB-Tulor+ that ses the DTL learning
sIrlegy, i is new version impliesa community of Teamers and hsman and machine
poinpanions. The syseer adupts @ 3-tier custivinerverver archileciure, where human aid
sodiware o ca comtmipmente through the Intermer petworks The system sdoprs a
ellabesrmev pedagogicenal method il permits o constanl soliciztion of the lemers, a
prermanent evaluntiay, @ milphicatron of pachs and mulimedn ools hat eneirnges
srng wormas b of keammg channels nplving @ commumity of human and machine
mctors Tl ambrtion of the present projed 15 o0 ofler o eollaborative  leanmmg
ety iromient on Inteenet, whad fequices complementary pluri-daciphingry comributions,
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