npPoOz
1) OAa ta péAn AEN tou TuApatog EmotApng YoAoyLlotwv

2) Tou¢ ekmpoowmou¢ Twv Merantuyiakwv ¢ortntwv Ttou TpRpato¢ EmotApng
YnoAoylotwv

3) Tnv Entapeln E€etaotikr) Enttponn

4) OAa ta péAn tng Naveniotnuiaking Kowotntog

NpookAnon os Anudoia Napouoioon tng ASaKkTopLkrg AlatpiBrg Tng

kag. Mapiag Kopdln

Tnv Tetaptn, 6 AskepPpiov 2017 kat wpa 16:00 otnv aibouca TnAedidokepng K206 tou
Tunuatog Emotung YmoAoylotwyv tou Mavemiotnuiov Kpntng oto HpdkAelo, Ba yivel n
dnuoolwa mapouciaon Kal umootneln tng Awdaktopikng Awotpng g umoyndiou
S18aktopag tou TuRpartog EmtotAung Yrohoylotwy kag. Mapiag Kopdln pe Bépa:

“ Ynootnpifovtag tnv EEUnvn Tagn e Suvatotnta cuveXoug mapakoAoudnong tng
TPOOOXI G TWV padntwv Ko edpappoyrg napspufacewv”

“Empowering Intelligent Classrooms with Attention Monitoring and Intervention Cycles”

NEPINAHWH

O MpwTap)LKOG 0TOX0G evog epBarloviog Awdxutng Nonpoouvng (AN) eivat va BonBad ko
va uTtooTtnpiletl Toug avBpwrouc tou Jouv Kal Kvouvtal péoa o auTo. MNa autov to Adyo,
£V TETOLO EPLBAANOV MIPETEL VA UTTOPEL VA aVayVWPILOEL TLG OVAYKES TWV XPNOTWYV TOU KL VA
ovTdpad KatdAAnAa ylo va TIC LKavorolnoel. Auth n t8éa Sev elval Kalwvoupla, TIOANEG
EPEVVNTIKEG UEAETEG AANG KOl EUTIOPLIKA EpYOAELD €X0UV TTPpooTIaBroEL va TV UAOTTOL|oOUV
akohouBwvtag to Slabebopévo pHoviédo «Eévauopa-6pdon» (trigger-action). Qotdoo, ol
TIEPLOOOTEPEG ATTO OUTEG TLG TIPOOEYYLOELG £XOUV OPKETA UELOVEKTAMATA OTWCE TO YEYOVOG OTL
€va évauopa (trigger) umopel va odnynoeL og pia kat povo dpdon (action) ) tnv amnaitnon ta
TMeploootepa  evavopata (triggers) vo TPOEPYOVIAL QMO OCUYKEKPLUEVEG KATAOTOOELG
CUOKEUWV KOlL OXL altO avOpWIILVEG EVEPYELEG.

O topéag tng ekmaibsuong Ba emwddelovvtav to mMAsiota and éva meplBallov Aldxutng
Nonpoolvng mou €xeL tn duvatdtnta va mopokohouBel Toug HadnTeC Katd T SLAPKeLa TWY
EKTIALSEUTIKWY TOUG SpaoTtnpLOTATWY Kal va enepPaivel — étav kplBel anapaitnto — ya va
Toug BonBnoel kat va toug umootnpifel umtofonbwvrtag e autdv to tPomo tnv dtadikaoia



padnong. Napoio mou n 1o€a tngEEunvng Tagng Bploketal dn apKETA XpOVLA OTO TTPOCKAVLO,
Kopia amnod TIc £wg Twpa Slabéotueg mpooeyyloelc dev MPoodEPEL €va YEVIKO, EMEKTAGLLO,
YPNYOPO Kol EUKOAO TPOTIO va ouvdEovtal evavopata (triggers) pe Spaoels (actions).

Mpoonabwvtog va KaAUPel autd to Kevo, autn n Satplpr mapouctdlel pia umodoun
(framework) kat éva epyaleio ouyypadrc (authoring tool) ywa va SleukoAUvel Toug
TIPOYPOAUUOTIOTEG AAAA KOl TOUG EKTTALOEUTIKOUG VO OUVOEGOUV CUUTEPLDOPEG HaBnTWV
(evabopoata) pe mapeppaocelc (6pdoelc). AkohouBwvtag pia ektevr) BLPAloypadikn Epeuva
KoL pia emavaAnmrkn dtadikacia cuAhoyng Anpodoplwv — Baclopévn o MOANEG LeBodoug
OMW¢ Katlbeaopog, opAdeg eotioong mMAPATAPNON KoL KATOOKEUN Ogvapiwv —
avayvwplotnkay ol PaclkéG AELTOUPYIKEG KOl LN-AELTOUPYLKEG QTALTOELS TOU CUCTHOTOC.
‘Exovtag w¢ Bacn auTA Ta EUPHUATA, AUTA N Epyacia atoxevel va e¢omAiosl tnv EEumvn Taén
UE HNXaVIopoUG ou mapakohouBoUv ta eminmeda MPocoyn¢ Twv Hadntwv Kot ensppaivouv
otav eival amapaitnto yla: (o) va mapEXouv CUVOPTIACTIKEG SpAoTNPLOTNTEG O LABONTEC TTOoU
£XOUV XAOEL TO KIVNTPO VO CUHUUETEXOUV ] €XOUV KOUPOAOTEL 1] €XOUV QTMIOCTIACTEL QMO TLG
Tpéxouoeg Spactnplotnteg, f (B) va mpoteivouv evaAhakTikég peBodoloyieg oToug kabnynTtég
yla va Ta KEPSLooUV TNV TPOocoxH TOU CUVOAOU TwV HaBnTwv tTng Tagng.

JuyKekpléva, n umodopr) LECTOR mpood£pel £vov UNXAVIOUO TIOU XPNOLUOTOLEL TIC
texvohoyieg mou umapyxouv nén otnv E€umvn Tagn ywa va avayvwpilel cuunepldhopeg
HoONTWVY ToU amaltolV eMAVOpOWTIKEG eVEPYELEG Kal va emepPaivel Otav oL pabntég
xpelalovtatl Bonbeia 1 umootnpLEn. Autog 0 PNXavIoUoG Baaoiletal og KAVOVEC TNG LOPDNC
«if-then» — mou €xouv dnuioupynBel elte amod MPOYPAPUATIOTEC €ite amd eKMALSEUTIKOUG —
yla va oplosl tn ouumnepidbopd tou meplBAaliovtog TnG tAfng. EmutAféov, elodyetal pia
Stadkaoia tplwv (3) Bnudtwyv ya tn cvvdeon cuuneplpopwy Kol TAPEUPACEWY. ApXLKA
OUTALTELTOL O OPLOPOC TWV CUUTEPLDOPWY, OTN CUVEXELA O OPLOUOC TWV CUVONKWV KATW Ao
TIC omoieg pla oupmepipopa amoteAel évauvopa yla mopeppfaocn, Kal TEAog n ouvdeon Twv
CUUTEPLPOPWY HE TIG KATAAANAEG MOpePPAOELS. AUTOC O KATAKEPHATIOMOG ETUTPETEL LA
ocuumnepldopd va ocuvdeBel pe moAAamhd esvovopata (triggers), kol €va évaucpa e
TIOAAQITAEG MapeUPAOELS. EMUTAéov, Eva aKOUA XOPOKTNPLOTLKO TWV KAVOVWVY TIOU UItopolv
va SnuloupynBolv eival Ot umootnpilouv T Snuloupyia avBPWITOKEVTPIKWY Kol OXL
OUOKEUO-KEVTIPLKWV OEVOPLWY, eV OVTIBECEL e TOUC KAVOVEG TIOU 16N umootnpilovtal amnod
Vv mAsoPndia Twv oXETIKWY Epyaleiwy.

ErunpooBétwe, o LECTOR mpoodépel €va epyaleio ouyypadng (authoring tool) mou
ovopaletal LECTORstudio kot otoxelel va BonBrosL TG00 TOUG MTPOYPAUUATIOTEG OCO Kal
TOUG EKTTALSEVTIKOUC va SNLOUPYOUV KOVOVEC TTOU TIEPLYPAPOUV CUUTEPLDOPES, EVAUOUATA
KoL MapePAceLS. QoToc0, EMELSN OL TIPOYPAUUATLOTEG XPeLalovTal EMUTAEOV EpYOAELa yLO VO
EVOWHATWOoOUV Tt SOULKA oTolXelar TTou €lval amapaitnta ylo ToV MPOYPAUATIONO TOU
neptBarlovroc tng EEumvne Ta€nc (m.x., mAaioclo xprong, maPEUBACELS, CUGCKEUEC
napouociaong napspBacewv), to LECTORstudio mpoodépel TNV KAatd@AAnAn AsltoupyLlkotnTa
péoa amd evxpnoteC Ypadkég StemadEc.

TEAOC, £XOVTAG WG OTOXO TNV UTIOOTHPLEN TWV TEAIKWV Xpnotwv tne EEunvng Tagng (SnA. Twv
HOONTWV KAl TwV EKMALSEVUTIKWY), auth N gpyaocia mpoodEpel emmhéov tpia (3) epyadsia:
LECTORviewer, NotifEye kat CognitOS. Ta duo mpwta (LECTORviewer kot NotifEye) €xouv wg
OTOX0 va TPOOGDEPOUV OTOUG eKTMALSEUTIKOUG TN SuvaTOTNTA EKTEVOUC EMOMTE(NG TWV
EVOUOUATWY Ttou avixvelovtal arnod tov LECTOR kat ékdppaong tTng SIKAC TOUC EKTIUNONG YLa
Sibopolpeveg ouumepldopEC N yla TAPEUPACELG TTIOU TIPOKELTAL GUVTOMA VA EEKLVIOOUV.
T£Aoc, To CognitOS amotelel éva neptBallov epyaciog yia pabntég to onoio, HeTaly AAAwy,



dofevel mAnbog ekmalbeutikwy epappoywy Tou xpnotponolouvtol amod to LECTOR wg ta
KavaAla mapouciaong kal ebapUoyng mapeUBAcEwWY.

ErupAénwv: Kabnyntng, Kwvotavtivog Ztepavibng

ABSTRACT

The primary goal of an Aml environment is to help and support the people living in it; towards
that objective it should be able to identify a user need and act accordingly. Many research
approaches and commercial tools have focused on realizing this concept, which follows the
paradigm of the trigger-action model; however, the majority of them pose several limitations
(e.g., one trigger can be connected to a single action, artifact-oriented triggers mainly). The
domain of education would particularly benefit from an Aml environment able to monitor
students during their educational activities and intervene when deemed necessary to help,
support or motivate them so as to promote the learning process. Nevertheless, despite the
fact that the concept of the Intelligent Classroom has gained much attention from researchers
over the past decade, none of the approaches proposed so far offers a generic, scalable, fast
and easy way to connect triggers with actions.

Aiming to bridge this gap, this thesis presents a framework and an authoring tool that support
both developers and educators in defining the behaviors (triggers) that lead to context-aware
interventions (actions). Following an extensive literature review and an iterative elicitation
process — based on multiple collection methods such as brainstorming, focus groups,
observation and scenarios — the high-level functional and non-functional requirements that
both the framework and authoring tool should satisfy were identified. Based on those
findings, this work aims to equip the Intelligent Classroom with mechanisms that monitor the
learners' attention levels and intervene, when necessary, to (i) provide motivating activities
to distracted, unmotivated or tired individuals, or (ii) suggest to educators alternative
methodologies which would be beneficial for the entire classroom.

In more detail, the LECTOR framework offers a mechanism for identifying student behaviors
that require remedial actions and intervening when the students need help or support. This
mechanism relies on “if-then” rules -created either by developers or by educators - to define
the behavior of the classroom environment. In order to ensure scalability and simplify rules’
management, a three (3) step process for connecting a behavior with an intervention was
introduced. The first step requires the user to define a behavior, next the conditions under
which the behavior becomes a trigger have to be described, and during the last step
connections between a trigger and appropriate interventions are created. This decomposition
permits a behavior to be associated with multiple triggers, and a trigger with multiple
interventions that alternate depending on the context of use. Furthermore, in contrast to the
artifact-oriented recipes that are currently supported by the majority of such tools, LECTOR’s
rule structure supports the creation of user-oriented intervention scenarios.

Furthermore, LECTOR introduces a sophisticated authoring tool, named LECTORstudio, which
aims to support both developers and educators in creating rules that describe behaviors,
triggers, and interventions. However, since developers require further assistance in order to



integrate the appropriate building blocks necessary for programming the Aml environment
(e.g., actors, context, interventions), LECTORstudio also provides such functionality through
intuitive user interfaces.

Lastly, in order to further support the targeted end-users of the Intelligent Classroom
environment (i.e., students and educators), this work also features three (3) additional tools:
LECTORviewer, NotifEye and CognitOS. LECTORviewer and NotifEye aim to support educators
in having an overview of the students’ attention levels and providing their input regarding
ambiguous behaviors or scheduled interventions that aim to re-engage distracted, tired or
unmotivated students. CognitOS, on the other hand, is a sophisticated web-based working
environment for students that hosts a variety of educational applications, which constitute
the communication channels through which LECTOR presents the interventions.
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