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NEPINAHWH

Elvat yvwoto otL n texvoloyia £xel Nén Sleloduoel oe OAeg TIG Pabuideg Tng ekmaidevong, ano
TNV MPOOYOAKN €W Kal TNV Tpttofabuta. Otav xpnoipomnolovvtal KatadAAnAa, ot TexvoAoyieg
MAnpodoplwv kat Emtkowvwviog (TME) pmopouv va petatpgdouv tn Hdbnon oe pa eAKUOTIKA Kol
Sladpaotikn Sladikaoia, kol va BeATLwoouv TNV moloTnTa tTn¢ ekmaideuong e€omAilovtag Toug
S16aokovteg pe katdAAnAa epyoheia. OL aMnAemdpaotikol mivakeg Eexwpilouv wg évag
5106e60UEVOC TEXVOAOYLKOC €EOTMALOUOC TIOU £XEL ETILKPATHOEL OTIG OXOAKEG aibouoeg, pe T
XPNon Toug va ekTelvetal omd TO vNTLAYWYELD €wG TO TAVETULOTHAMLO. YTIAPYXOUV TOAAQ
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TTAEOVEKTALLOTO TIOU ATTOPPEOUV O TN XPHon AAANAETILOPAOTIKWY TILVAKWYV OTO TEPLBAANOV TNG
Tafng, kabwg Bewpouvtal wg efalpetikd epyaleio yio tn PBeAtiwon TG EKMALSEUTIKAG
Sadikaoiag, evw n armodoxr Toug cuvexwe auEavetal. AUTo cupBaivel emeldn EMTPEMOUY OTOUG
eKTOLOEUTIKOUC val EKPPACOUV TN OSNUIOUPYLIKOTATO TOUG, aAAd €€icoOU ONUAVIIKO, £MELON
£VIOXUOUV TN CUHLETOXH TWV HaBntwv.

Autn n gpyacio mapouolalel to CognitOS Classboard, éva cuotnua To onoio adopd TGO oToV
KaBnyntr 600 Kal 0ToUG HaBNTEG, Kol BPLOKETAL EYKATECTNEVO OTOV SLASPACTIKO TTivaKa TOU
Xwpou mpocopoiwong the «EEumvng Tagng». Mpokettal yla évav «€Eumvo» aAANAETULOPAOTIKO
Tivaka Tou TPoPAAAsTal ot Toixoug TNG aiboucag StdaokaAlog Kol eKUETOAAEVETAL TIG
«&Eumvec» umnpeoieg mou mpoodEpovial amd To meplBaAiov tng «EEumvng TAEng» Kal TIg
SuvaToTNTEG TTOU ATOPPEOUV ATO TIG LEYAAEC SLOOTAOELG TOU (HEyeBOC TOlXOU), TPOKELUEVOU Va
TIPOAYEL TIG EKTMALSEUTIKEG SPAOTNPLOTNTEG KAL VA TIOPEXEL EUTELPLEG TIPOCWTITOTIOLNUEVEG OTOV
£KAOTOTE KOONYNTH KAl TouG LaBnTég Tou.

AnO TNV OMTKA ywvia Twv pabntwyv, €KTOC oMo TNV TopoxXn MpooPacng Oe XPrOLUES
ekmolbeuTIkEG edappoyeg, to CognitOS Classboard mpoodépel punxoaviopoug kavolg va
petatpéPouv tnv TAkn oe va guPublotikd meptBarlov (immersive environment). Mia tétola
AelTtoupyia eTLTPETEL TNV AAANAETISpOCN UE TOV TIPAYUATIKO KOGHO E TPOTIOUC Ttou 6 Ba ntav
edktol dladopetika (m.x. va epBubiosl Toug pobntég péoa as €va TPOTKO 8Ac0c). EmumAgoy,
EKUETOAAEVOWEVO TN AELTOUPYLKOTNTA TIOAAATIANG adrG, TO TPOTELVOUEVO CUCTNHA UTIOOTNPIlEL
TN ouvepyaoLla TWV HadnTtwv pe okomod tn BeAtiwon tng ekmatdeutikng Stadikacioc.

Ao ekmalSeuTIkAG okorLag, to CognitOS Classboard otoxelel otnv umtootnpLEn tng StdaokaAlag.
ElSIkOTEPQ, 0 KUPLOG OTOXOC £ival va TApEXEL €va EVOTIOLNUEVO TIEPIBAAAOV €pyaoiag yla Tov
nivaka, oto omoio n aMnAemiSpacn yivetol pe amAo ‘Gucikd’ TPOMO, ETUTPEMOVING OTOUG
EKTIALSEUTIKOUG VA 0pyavwoouv KatdAAnAa ta Pndlakd toug epyaleia (m.x. He TN XPnHon
SladopeTikwy emipavelwy gpyaciag ylo tnv tomobetnon Sladopetikwv TUNMWY dapuoywy)
npoodépovtag mAovaoto PndLakd UALKG oToug HabnTég. EmumAéov, otoxeVEL OTNV UTTOCTAPLEN TNG
nposTolaciag Twv padnuatwy, e€omiilovtag Toug ekmaldeUTIKOUG e GIAKA gpyaleia, Tou
ETUTPETMOUV TNV QAPXLKOTIOLON TOU TvaKa HE TO KATAAANAO UALKO Tpv TNV €vapén tng
SibaokaAiag.

‘Exovtog wg oToXo va eVowHaTwOel pe pn-enepfatikod tpodmo oto meplPAAAoV TNG TAENG Kl val
evapuoviotel pe toug Non kabiepwpévoug tpomoug SidaockaAiag, to CognitOS Classboard
gumAoutilel mapadoolakoug Tpomous aAAnAenidpaong (T.x. n ypadn navw otov Yndlako nivoka
elvalt mapdépola pe tn ypadn o £vav omAO Tivaka), €VW UTOOTNPLIEL TIOAUTPOTILKN
oaAAnAemibpaon péow Twv eykataotdcewv NG «EEumvng Ttafng». H alnAemiSpaon
ETILTUYXAVETAL PHECW: (0) TNC adnG 1 HE TN XPron £vOC £l8IKOU «OTUAO» otnVv emidAveLd TOU
«E€umvou Mivaka», (B) evog xewplotnpiou mapouctdoswv (remote presenter), (y) dwvnTkwv
eVvIoAwV, (6) e€elnTnuévwy Texvikwy mou Bacilovtal otig texvoloyieg Atdxutng Nonpoouvng mou
Bpiokovtal oto meptBdMhov tng «EEurtvng Ta&ng» (mx. kotdAAnAn avavéwon tng B€ong tTwv
napablpwv wote va PBpiokovtal kovtd otn ¢uoiky Béon Ttou Xprotn OToV XWPOo yla Vo



SleukoAUvetal n mpocBaocn o auta) kat (g) péow tNg edappoyng dlaxeipong ya dopntég
OUOKEUEG (tablet).

Autn n epyaocia mapouotdalel to CognitOS Classboard, meplypddel tn Stadikacio oxediaong kat
TN AELTOUPYIKOTNTA TOU, aVOAUEL AEMTOUEPELEG OXETIKA LIE TNV UAOTIOLNOK TOU, KOl KATAANYEL
TapouUcLAlovVIag To ONMOTEAECUATA EVOC TELPAMOTOC afloAdynong, TO Omoio £YWve HE TN
CUMMETOXN XPNOoTwV oto TAaioto pag «EEumvng (Mavermotnpiokig) Tagng».

NE€erg KAewdLd: Mivakag Sibaokaliag, Aladpaotikoc Nivakag, Aladpaotikog Toixog, EEumvn Tagn,
Awayutn Nonuooulvn
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“CognitOS Classboard: a multimodal interaction framework for enhancing the
whiteboard of the Intelligent Classroom”

ABSTRACT

Technology has already permeated education at all levels, ranging from pre-school to higher
education. When used appropriately, Information and Communication Technologies (ICTs) can
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transform learning into an engaging and interactive process and enhance teaching with the use
of educator-oriented tools. Nowadays, Interactive Whiteboards (IWbs) stand out as a widespread
technological equipment that has already permeated classrooms, with their usage extending from
pre-school to university. Many advantages exist in integrating IWBs into the classroom
environment. They are considered as a great tool to improve the educational process, while their
acceptance is constantly growing; that is because they enable educators to express their
creativity, but equally important, because they encourage students’ active participation.

This work presents the CognitOS Classboard, an educator- and student- oriented framework,
employed on the “Intelligent Classroom Board” - a wall-to-wall projected Interactive board - which
takes advantage of the facilities offered by the intelligent environment and the amenities
stemming from its large dimensions (wall-size), in order to enhance educational activities and
provide new educator- and student- oriented experiences.

From the students’ perspective, the CognitOS Classboard, apart from offering access to useful
educational applications, provides mechanisms capable of transforming the classroom into an
immersive environment on demand. Such a facility can enable interaction with the real world in
ways that were not possible before (e.g. immerse students into a rainforest). Additionally, taking
advantage of its multi-touch functionality, the proposed system supports student collaboration in
order to enhance the learning process.

From the educators’ perspective, the CognitOS Classboard aims to support lecturing. In particular,
the main goal is to provide a unified working environment for the large interactive board, offering
a straightforward ‘natural’ interaction paradigm, which allows educators to orchestrate their
teaching assets in an optimal way (e.g. use different workspaces to place different types of
applications) and present information-rich material to the students. Additionally, it aims to
support course preparation before class, by equipping educators with user-friendly tools that
allow them to initialize the contents of the board with the appropriate material in advance.

Aiming to blend seamlessly in the classroom environment and in keeping with the already existing
standards and processes of teaching / lecturing, the CognitOS Classboard enhances well-
established interaction metaphors (e.g. writing on the digital board is similar to writing on a plain
whiteboard) and supports multimodal interaction through: i) touch on the wall surface with the
finger or a special marker, ii) a remote presenter, iii) voice commands, iv) sophisticated techniques
that take advantage of the Intelligent Classroom’s Ambient Intelligence facilities (e.g. through user
position tracking, an application window can tail the educator while moving around), and v) the
controller application for handheld devices (tablet).

This thesis presents the CognitOS Classboard, describes the design process and its functionality,
elaborates on the implementation details and discusses the results of a user-based evaluation
study in the context of an Intelligent (University) Classroom.

Keywords: Class Board, Interactive Whiteboard, Interactive Wall, Intelligent Classroom, Ambient
Intelligence



