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LJJ3CI3N 3AMBLIBI: LEI3CIINL AMRICNL 3oIA5MBILIBNLINSNL I LIBIRIEBIBNL II01 3MLIFBILISLIR BIT6MLMBNIdNL
J3M3a3N 633AN LAMCQY, I6N3IALNBIBN Q3 MABIGNDBIBNI B3CNL 3NRAMAIL QY IIBNIAN LEI3CIANL 3NRBM3IdBI I3Ib3NCIU
JIhRTIBIL. Ju B3CNCIdJeN dNANOIRIR 363NAMeJIdICNY 01969338AM3I BIJEMEMBENISNL 3063N019AJIBNDN, NGM3IBNIAN
3000BMA3JSNL 83I36N0T Q9 3MA3NIBIRICN NGLILBANNL BARRNDN. YM3ICN3I Ju 8NR 3330J6IL IbRIGL LALBIZLM SAMBILNL
3063N010AJ3IBI R LMBNICIAN N6BIRITBNNL LBNLRJ. ITITBAMEICN LN3ABIIBNL BI63NMIARJBN0T LBIRIEVBISL JI30
0LY3J0I6I 3Mb3R6I6 33hJBMAN AMIICINB IR3NCIR 3MN3M3IdI N6BMAGIBNY, J3NBMA3 3d01013NL 3NLITIBNI IBAM JIBNIAN,
JMLI4MABMICN Ry 1BIJ6MAMBNJLN0T 3RNRIAN LEI3CIS), AMACNL LIGIICIANME  BIIJCNIM ANNTME LIISIOIALM
LBI63I6I0ICIBLM BIBMBRNCIBI QI IALISGICN 303MBE333I8N 3a01013ML 3IBIR LYILIAZICN RI 6ISTIBIR RIFTLICN JANL.

63013CMY, AM3 30630136NL BRIRNBNICN 3MR3M3I B3CNCIdIBL LIANAMIBL, RO ANINTMOT I3I01LN BIRIBN 3M3I3CNL
LBIRIEBIBNLAIG. 019603RAM3T J3ILLILN L3MEISN BITBMIMBNIAN AIZMEIBNNDT 3I63NAMBIBICN 3I8MB3I3J8NL BN6IBI
280696. dLMBLNMBN aMBN6I3I J6N3IRLNGIBISL 330 II301 Ry8IBANCN bICM36IAN NEBICIIBNL CAl) N6LBAJBIEBIR
309M436309 LBI3CIBIBN. bICM36IA NEBICIIBL dI3L 3MBIGBNICN BIB3ICMUL LEIZCY/LBICIBNL IALIBICN BNRBM3JaN.
dodaCN01oR, bICM36JAN NEBICITBN BILICIBICNI NEBIBANARISIC NIBIL SNOANRIC LALEI3CM 3IALIGDN, AMICISNG
£J36MAO1I6 3NANL3NA R LIBIRIGEBI MANJLLNAJSICN MELIN6 QIJBNIMNL 63BI3L BAAMIREIGL. ILBNBEICN 3MRICNL
309M436309 LOBIICIBIL NdQI3Y 83J38MBILRIL  LEI3CISNL  boANULLN, BI3IFI3RIL  YM3ICN  LBIRIGBNL ANIIRL
N6RN3NRJIICTAN 3NRBM3I, 3INTA6IL LBEIRIGBNLABNL RIFb3IAT - 6ISNLANIAN IRBNLNRIE bICNLIB3RMAN BIBMAN RJ
Q0NMBMUL 3AMBILMANL RAM Q3 I6IA3NI NLIN AIBNEIC LYTANIGMEIBI, AMBILANY RIBIB3CTBIB BILIACISICNI BMLRIL
8430136 JLNLBJILBNL 333MYI6IBNDN. 3NSANRILN 3MRICN LEI3LIL NERNSNLTICIAL, LALBIZLM AILIALISL LINGBIAJLMU bRNU
20 30LBY3CIdICL AMBN3IBMAIR/BILNCNBIBMAIR NYIGILL, 3NRAJ N3 3NAIR, AMIICNB JdRICMR 3IRILBIAL BMR6IL.

J300Q30N LAMEIBNL  LALBI3CM  3AMBAIBIBNL RIb3IBY R0 FLMBLNMUL B39306 J6N3IALNBIBISME B0019636RIBI
LOJOROIZICMBN 863330 3AMdCIBAL BORAMIRBIGL. LIJIRCIZICML LBIBNLBN3NL JAM3EICN LIBLILIANL 0196b3IR,
JM3ICBLNTAIR NDARJGY  JBITCILN 306301CJ8NL 3NTIBNL 8LIA3ICISNL ANBL3N, bMEM JBILLILN LIMTJBN DARNJE
LBIRIEBIMNL BNLITIS 33MBIBL. 9333 33CI3NL 0196963IR 30RBIR RIGL, AMB JLICINGD 3AMSIMABNNCT dh NDARIBI
JJALRIANNI3AIBICN (RN3CMBNAJBICN 3333C33RIBNLI ANBL3N. (LITLBIBN., JFXLIUT 82600KT8.., 2019)

L LITIADI3ICMBN JFIBI3AMSNL RMEJ RENOINGTI 3oBICMaL. 01338 I6N3IANLEIBISNL 3IALRIBAN3AIBICONY ANBL3NG
BhRRN. JROIN BI6IR3N0N, 5IDIAN 3I5TRISICN J6RJ NYMUL 3CNBNBNIAN 308AIBNDN, 0TIBI JL LI dh bRIBI. IBJL A 0133)
J609 6J3AN I3 BANACIBI 36I3MAMBIBRAL, 38hIA 6I01ICN, AM3 bdNh 3I30Nb3I393N JIALRIFNIZAIBICANI 33CNTN3IBND
Jh 30UJbMaL 3IDANL 3MOLM36IL. I3L IRILEIATBL J3TFI3AMBNL LBIBNLEBNSIB LAIIIRMBICMAN. (LIILBIBN., LXbITFTS
8 JdJeI3A0J, 2019)



dM33eN3J ©3aMa bLIEJIdICN aNB36NA6ISL N3IBI, AMA 3~MeLIFISN 336010TdNL LNLBIZIAN J6RJ 30dJdMON. 3M6IBIFIBNU
010636300 LBIRIGVISNL 8A33TICN AIMRIGMEI 33h IbIALIBL SNNTML RIRBIENE 33R08N bIANULLNIGN LIBISITISAM
3060010330.

dbN3363CM396M3 38RIM3T 3363NLNCMON NL 33AIZMISY, AMA LEIRIGBISNL ANBL3NL YM3ILELNIA BRRILONYG 33dCNBNBNIA
3AMBILMA 3LBV3CI6CIdDIB aMOIbM3bd NDARIGY, 01338 LIC dBNAI dANL RMIBMAYGEIANL LIBILIABI LBEIICNL
3098hdJCI5IC01) AAMRIGMBI, YM3ILN3 AL LALBIZLM 6IBIABI 333CNBNBNIAN 39RANL RIBNBNBL J36NL, bMLM LIBIIITIAM
39601238NU bANLLL JIVRJLIBL. BIIF6NCN LNBEIIBNNRIE LAMLIBNL 33IAAIZICMEI bIRIZL 3IBMULIZICL LACIIBNM 3IALISNL
Bor3CId3N 9IRNBMANIBN 3L3IEICIdNL AIMRIGMENL BIBARIBN. LI BIB0L3I308N dNANCNRIR 833MNYIEIdY 3J6BMABI
MANJ6BNAJBICN LBI3CINL BRI]NBNICN 3MRICN.

LBJ3CIONL  BRIRNBMICN 3IMMRN, AMAICNB b3NA 8J3063I308N RJLEI3CIBI, RIAILLM3ATBLY R  3IbULNIATANU
823MB3J063%J3 MANJEBNAJSICN, LEIRIEEISNL J3AISCILMSNLAIZNL INGBIAJLM LI 6I3CI6IR IBIIEIRNI. AMBMAB BILI3ICDN
036136301,

3AMaLI3NL 30RI3ANL 3R FIRRIICNI IbICN, BITEMAMBNISNDN 335IAISICN AMRICNL 33MII6ISY, AMAICNB SNdANRICN
LIbN0N BINACIBI RANGIABMU 3NA3IC JBI3BI RY ANLN 3I6LMABNICISI bICM3EIAN NEBICIIBNL 303MII6IBN0T 3MLRIL, AIB
N6RN3NRIICTA 3NR3MaIL, LBIRIGBNL 3AMBAILNL 3IBMI3NL LIFIITIBIL QI IBITBIAN LEIZCINL Lb3I ILIICISCMBIBU
3301930%MoU. Ju 3NRI3 IBAM 33IdCNIAISL BOLEIZCISLNU, AMBMAB 3I6BMANLY R BILNCNBIBMANL AMCUL.

0139NL 9363ICMdI: LI33LI3N LASNDTLNL ITBICMBIBI, 3IBY3ICIBL LMBLNMBN Ba3yY396N JI6N3IALNBIBISNL BNJA
300MJ3096303CN  330CN30BNJSN, AMACISNG IdT'36J6d JFITLIL LALBI3CIBLISAN LEI3LISNL IBITGIAMBNL BIDARIL
3336MCMANJAN 3C30BMAIBNL RIb3dRIBN0N. 36NB36ICM3IBNI 83NAI3CNLENGMON, AM3 JIbAMIL BYIAMISEN LIT IBAM
dJBaR JANL BIJGMLMAENJA Q33bAdRI NbLBAJBIEBIR B303MYI6ISICN bICM36IAN NEBICIIBN.  3I3dANSNL, 3MAGILNL,
LBIGBMARNL, 33LIRILIBLNL Y 3NRI3 3RIZICN B3Y396M JBN3IALNGIBN NI3CI3L QI 6IABIZL LEIZLIBNL IbIC LBARIBIBNIBL
(3336MLMANJAN 3CBBMAIBNL 3o3MYIEIN0N.

3MABICNL J6N3IALNBIBNL 3AMBILMABI 6RIERME 3333MJ33Y, 013N BNA6AN “INTERFACES” BORAMIRAEN6I RI6ICI6LISIAN
Q03M3NRJIBICTdY bICM36IAN NBGBICIIBNL JBITLILL 306001CJ6J3N 3I3MYIEJaNL 3N3IAL. 3d6 BIJF6Y INTERFACE
UNIVERSITY LabN01 5h3MR3JI6NCN 3MRICN, AMALNL 01963b3IR bICM36IAN NEGICIIBNL 3IF3IMBN01 3M3IFI3J 3CIBBMAJaN
309MNYJ6J8 A NBLBAJIBIEBIBNL, IHIFIR AMBMAB ORIBNIGNL 0193NL B3N6NL 3JLIBI 6ILI3VALBIAM, AMIICNB
39LJbNLABIBICND BIFMIBIRISNN I 3MB6NGEIAN LEIZTISNL SAMBILNL 3IIF5MIILTEIDJ - BMABNARRIG J. B. LN3BNMBN, J6
3N3ANRILN B6MBNIAJGI IRIFNIELI R BITEMEMBNIA 3MBYMBNCMeIoL 8MANL. (HOOKWAY, 2014)

bJCM36JAN N6BICIIBNL 301933AN RIBNEEICTdI JANL 8NBRNGIAI 3AMBILIBNL SHMRIIFICMBNL R RIACTICMBNL IFITTIBY,
dMaddd33 33ALMBICNLOT3NL RIb3IAJIBNL 3IEI3Y 301N YMIICRTNIAN BM3CIMoIdNL BILAICIBNLIL. Ju I6IAIBN BMBIFIC
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B336MCM3NAL  3NAdNR3ICL  bRNL  J3ICLILN  BI6J0ICTANL  LBIAMBN  3o3MLIYIEIBCIR,  3I6LISINIAJLNMT  NANU
3001302NLBN6ISNAN, AMB LBI3LISI LIC IBAM 3IBIR bRIBI NEBIRGIVBI LIAMS3NRIBGICN. IRIBNAIGICN LBEI3LISI NYI6IBU
bICM36IAN NBBICIIBNL 69%IA ICBMANDIZISL LEI3CIBNL SAMBILNL 3IALMEICNDIBNNLAIBNL RY LALEIZCM CIIMAMILN
ddLILJBNL FIRRISNLAIBNG, LIISIMILM 3N 30LIbMBL LEIRIEBIBNL 3MILM36NCISIL, 301N 333RIBNIAN AMLEAIANL Y
3Mb3hIBICN LILIIBNM 3IALNL 3N3IARTT 9IBN3MeNL 3a0130CNLENGISNDN. (DIETTERICH TH., 2015)

NaNu aNbJR3N0N, 013 AIMRIE 3M6IBIISL VBAMBIBIE JFITTILN LAMCISN LBIRIEVIBN6 3IFIMNL SAMBILEN, KBRINI3I
68333 aM0IbM36NCIB) ANRN 3M6IBIZIBNL I6ILNBNL BIUAICIBIC NBLBARIBIEBIBI. 3MASMAIBNDAN 3CIBBMA3ILN BIB.
JENZABAR R0 IBM SPSS R33b3dhJ dLNLEGIEBISNL AMLL 019308Ma6 J6N3TALNBIGBISEN. (JOHNSON C., 2016)

J30CC3LN 336001038NL LNLBIZY LIC IBAM 3IBIR NbRJGI LEI3CINL SAMBILNL NGRN3NRIICTA 3NRAEMBNLAI6. bICM3EJAN
N6BICIIBNL 833MII6I6) d3NL Y33LIDI I8 BILIACISLMBIBL NdLI3d. 3IBICN0IR BIANCIN QI30CI8IdNL RIBGICIAN
30ULBMAJBY IANL BAM3IBIZIRN R bI6BAACNSN 3AMBILN CITBMANLAI3NL. BITEMRMBNIA 3CIBBMATIL II3L LYBIILIBI IhI
dbMEMe dC'aMIRNGMUL LBIRIGBNL 3NIA RB3J6ICN IBRMBIAN, 3hIBIR BNEIJALMBANGIR 8II6ICNDBMU 0133J8N, 9A3I3T6BISN
R0 3NABMRMU LIEIRIGEL LISNAM J3I3333NAN. BLBIZLN 3CIBBMABI IdT3IBI MBLING 3IALIBLIB, BMNBI3L 3MRIM CIIBNJAU,
AMACNL aL3TICMaNL MM3N016JdIAIR BIBY3IBY BITdCMY QI LIIRIGBNLAINL ANLAIBNL 83IBJddR 3ILITIBI BI63IABIBNL
393001380. (1BM., 15.08.19)

bJCM36JAN N6BICIIBN LALBISCM B9AJIAMBN 330 RI6IRBIL BI3Y30630 J6N3IALNGIBISGY RO BIJAGIL J3TIINON
LBAJITBIATBN, 3NLN L3I LBIAMIBAN RALIGIABIR.

dd3aCN01R, aNRNGIBNL J6N3IRLNGIVBEN 8IJ36NCNI bICM3EIAN NEBICIIBNL C8MAIBMANY. CUNIVERSITY OF MICHIGAN.,
GO.NMC.0RG/UMAIL.,)

£20MAIBMANNL dNANDIARN J3MBIBI JANL RI3b3IRI BITEMLMBENISNL BITI60 BNINSIAN Q3 3MBENGEIAN RIAT3I3INL 3IM6I
JR03M3638NLOT3NL. CIdMAIBMANNL JAOI-JAOIN 3AMITBNY  3M33MIBIRICN NEBIRBINLNL BIJ36I, AMAICNB I3BMBIBIARIR
JR330NAJIBIRND bIR3ICMBN0IN I6IANL 3IMBI 3RIBNIEIBNU LIANAMIBIB]IG.

3J30ANSNL J6N3JALNBIBAEN bICM36JAN N6BICIIB0NG 8M3IBI3T J3CI3N0IN 58IBN RIAMIICNSRY. (UNIVERSITY OF
CAMBRIDGE., GO.NMC.0RG/CLAIUC.,)

Ju 5339 hI3RIBNI LALBIICM RNLBNSLNGIL N33CI3L, 301 BMANL §I6IA NBINEIANL, 8IBMOIZCNMN MIMANNL LEICIdILRY
LMaN3aL. 58BN 323abNCNI IBIIGIAN ICBMANDIIBNL BI3IBI338NL 3NB6NDN, AMICIBNG IdIad6 ICIIBAMEICN FI6CMEIdNL
JaMB6M3NL 39J6L Q) 3I3RJ3 JdbNI6 ALGI3LN NRIGBNBNIVBMATANL 3I3MYIEIdR 3AMBAITIC 3MRICISL.
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LBIGBMARNL  J6N3IALNBIBNL  bICM36IAN NEBICITBNL J3CI3NCIN BIGBAN BIIACINIGRY TOYOTA-LOWGE JROIMSCN3N
33C33NLOT3NL. 3AMITBN 3MNBI3L 3I3RIBN 01MdNL §33M6N 3I6JV6I3NL BITF6AL. JACIMBLN3IR dbICN ICBMANCIZISNL
8300J36JC0R 33QI3N0 58IBL 9JIIACRGI6 L3IBNICNLBISN NLICIN QIABIBNRG, AMAMAJANBIY 3I6J6013BMREIMSY,
AMBMBMBIIEN3d 3 636IAN3N I6JBNL R03IBI3J6I. (STANFORD UNIVERSITY., GO.NMC.0RG/SAILTOY.)

306bNCICN BYdAMILN, 3MNRI3 JAILIC 8336N86JdL bICM36IAN NEBICIIBNL RI6IAG3NL R 33MII6JSNL IIBNCISCMEL
LIJORNIZICMUL J3ILLIL LAMCIBAN. 019693IRAM3I LALBISCM BAJIAMUL BITABNLAIBNL QY LEI3CISNL IBIIEIAMNLOIBNL
dbN3363CM396M LOLEIZCLM LBRIIBIRI O RIBMARIBMRIL 3063N0NAIBNMT BLMBLNMU 833MB3I3IoU.

330J3NL 3N%I6N 29 LNILLI: 63AMANL 3NBI6L BIAAMIRBIBU, 33CI3NL RIBIATBI R JIROTICN J6N3TALNBIBILNL IbICN
3336MCMaNJAN 3C6BMA3N0N LEI3CIBNLAT3NL I 8NL RI6IAB3ILNIE RI3033MAIGIL LNILLIIBAIE 3BIMNL RIRBI6Y.

RABOAJSICN 33CI3NL 9IRIBISNL aMbIR3NOT NBNL RRBJIGY, 013 AIBRIGIR BIAR3IBIGICN JANL N6M3IBMIAN 3CIBBMAINL
LOLB3CM 3AMBILBN RI6IAG3D. BIRIBIODI ROYARGMANGT  LEI3CINL bIANLLAL DACNL Q3 NERN3NRIICIAN 3NRBMANL
8JdJ83330NL  33LAdCISLMANL  3IAL3ITBN3TNL RIRGI6Y. 3AMBILMA-3ILEIZTISANL LITANVGMBNL BI3IABN3TBILY QI
LICIIBNM 3IALAL IBAM THAIR R LANBBIARILMR bILIJTIIEICMBNL BILIICISLMEIBNL BITI36I, 30RIBNIAN 3TALMBEICNL
d%MaNL dILBI3CY.

aNC'dsJCN 9JRIBISNL aMbIR3NN AISMBIGRIBNISNL BIT36I, LITGN3IALNBIBM LN3ABIBN 3CIBBMAANL RI6IRBIVLONNE
R13030NAJBNDN.

6J8AM3NL ITEIRI: 6IBAM3NL CNBIRIBIANL 3N3MBLNL3NL 6IBNCAN 3I6LNTICNI LEIZTIBNL JIBNIAN BITMRISN, bICM36IAN
N6BICITBNL AIMBI RY 3NLN AMEN 8963010I38N, bILM36IAN NEBICIIBNL 3ANBNSY, bILM36IAN NEBICIIBNL 3CIBBMATISNL
309MYI6Id) LIBI6AVEIOILISCM 3NBEISNAT  LMBRNML  3ILBABISNOT R  BMBIRIR  LIBI6AVEIDILISLM  LBIAMAN
309M436363CN BNBARICN BIT6MLMBENIBN.

430033 RIBIAIBICNI hIBRIBNGI 3N3A01ICIBN0N. 333MYI6IdICN AMBMAB C13MLIdANSN, JLI3I AIMRIGMBANSN FMMRIN.
43003ML_ d90IMRMRMANNL  63BNCAN aMBIZINY JJL3IANAIEBNL ITBIRY, JIL3TANGIEBNL AL3CICMINL B3JB3Y RJ
30699ABJ3J8M, JL3IANBIEHAN 3MEIBNCT LIEIRIEEIBNL FIRRISNL SANGBNSN QY 33CI398N 3I3MYI6ISICN 363BdN. 33CI3NL
BIh3LIGAN RIBIARY JIL3IABONY 333M3N0IL3Y. JIL3TABIGIR JFITLIL 36010TBIBN LEI3CISNL 3I01LN0T BNREIIC dANIG
3AMBILMA-3LBI3CISLTdN.  FILIBIANLIR  33CINLOIBNL FIARIIC NI66 Lb3IRILL3Y JFITTILN LIBIEAI6INITISAM
R06LJdICIBNL  339RIANIAN  3IALMBICNL  BIATMIIREIELTdN. 6IBAMBNL BIARBLINBN, BoARY LBI3CIMNL  bIANLLNL
30J35MoJuJeNL  8%9J8NL  dNJoNLY, 36N3363CM306N NYM 8363336NCY  AIBRIGIR  IBIJBNIGN NIEIdY  NGM3IBMIAN
(336MCMa3NJAN  3COBBMAANL 83MYI6IdY Ry BIRJICN LBI3CIBNL 3MRICNL RI6IAE3Y BN6IELIAN O139CLIBANLNDN.
830033MLJR RIBIARY BNBIBLIAN I6ICNIN.
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33033MU 3N36JaJdLJ 29 3IRIBINL 6BNLEN 3MBIFICNI JIL3TANGIEVNL AIMRIBMSANSN Q3 T13NLISAN3N 33CI3NL BIRIBIAN,
AM3ICNG RIBIARY AMBMAL LBIRIGBIBNNAG, dLI3I 3J6BMAJIBNNNG. J3I3T 6IBNCDN 3MBIFICNY I3 FIRIBISNL BIRIAISNU
LBIBNLBN3IAN 36ICNBN.  bLIBJGIC I3301V33N, 3ARY JJL3IABOIY AIMRIGMOANSN 33CI3NL BIRIBIMNLY, BI6LNCICNI
JdL3IABO1Y  013NLIGAN3N 33Q33NL 3IRIBISN R JJL3IABOIY JBAI3CILMEI 8NJLILEISY NBM3BMIAN BIJ6MAMANJAN
3006BMADNL Q36IAG3JL. NuMGN 013CNI6, AM3 3CIBVMA3Y 36BMAL  3IJIR3NCIBL LIGIBIML Y RIIBMBI3L RAMU.
3hMBhI3IBNL £NRI&ICISIBNL IRIATBNL BNBILLIAN I6ICNDBN RY BARIRNBNICN R 3LIBBMA3NDT LBI3LIBNL 30C3ICIBNTNU
3JR0AJBNN 36ICNJNL IRIBISNG 938 I3301933M3 3MBIFILN.

30oBBMAaANL JCEIRAL J013Msd JROIN 0133N, LORIB BMBIZICNY aNLN 3MBIBIBMY LBAIJBIAY RY 33BY, I3AIBIRICN
J%hJ63ICYMBY, 3AMBAITICN RI3IBI30d) RY 3MdbdIRISLNL NEBIRBINUN.

608AMaNL CNBIRIBIANL 3NBMLNL3IBN BISAISNCNI R 8I6ICNBISICNI JALISGICN 33C03J0N, AMICIANG IbJed JITLILN
R06JLJ3JCI6J8NL  LIBIE3IBIOICIBCM 3AMBILBN bICM36IAN NEBICIIBNL, BITBMLMBNIAN 3CIBBMAGIBNL, IIBNIAN
LBJ3CI8NL 3I0IMRIBNL Q9 ITBNFEICN 3AMBILISNL 336353I6BNL RI6IAGIIL Q) 3063NTIAIBL.

698AMaN 3MNBI3L 139 635338 3833ARL, 019330L: BILIZICN, LNBIRIGIANL BN3MBLNC3Y, BICIMRMEMBNY, 33CI3NL 3NB6I6IdN R
8JRJaJdN, LNLBIELN 3CIBBMABNL ITBIRY, RAL336I RY AISMBIGRIBNY, dNSCNMBARIBNY (70 BYIAM). LINCILBAIBAM
(0130QLIANGMIBI: 9 BbANAN, 13 RNIBRIBY, 7 6IbIBN, 3 B8RIBNSN.

633hManNL dNANGIRN BN6IJRLA

33CJ3NbL aN86IdIdN Ry 3IRIGIAN

hJII18I6I0ANIN S3CIINMN 3886 ITbIIANGI6UN

33003NL 836bMABNICISNLOT3NL RoNGIBAI R RIBIARY JJL3IANAIELN, AMACNL RIBICIAN ITBIRY JANL BIBMO1309IICN
NLIABIBNNL ,3I0IMRMIMBNY*-3N.

RYBIAJBICN JJL3IANAGIELNL BORELISAN 3I6bMABNICRY AIBRIGNAT 33CIN0IN NBLBAJIBIEBNL 3I3MYIEIDI. 833MII6IBICN
NYM A, B, C - 333563B3aNLOI3NL 336330136NCN 3N0T63JAN, R333NA3JBNL RENIAN, A 308IBMANNL BRNLINAISNLOTSNL - AMICISNG
L3I BMJIU $3IBL BIA3MIRBIBREI6 RIBIARI LBAITBIANAJBICN LNTHRANLIICN NEBIR3NT, 3LBIZLN BNSNL NBBIRSNI RIBIARY
dJ66MAhJ3013608. aBICNI 3CI3NL I0NSNL Y332 3MOLM36I, IRLIBMBL RIGIAIGICN NBBIA3MNTIONL bAM3I6N RIBIBIARTAN.



dM63BI3IoNL I6ICNBNLAIBNL 3I3MYIEIBIC NJ6d LBIBNLBNIIAN 3o3MOI3CISNL LAFIILIBISN (3MEIBIANY LIFIICM
ddR3J6J6JLN, LBIGRIABICN 3IRAbAY, 3MAICIBMNI). BIRIAJBICNY 3MIICIBNNL (400 JIBNIAN LEIRIGBN) R IJL3IANGIEHDN
dMbIBNCI BRNLSNAIBNL BIRIBIAN.

3N016333N IbJdd IALNL LISNDILIZN QI BOLIARISN BILICNL AIMRIGMBIL B BNBIAL. BALICIZICNLBNEISICN JANU, AM
300BBMA3YaN  dB3NAOIICN NRJIGBIAN LOLBIZCM doLACY, AMIICNB LBIRIEVBISL BNIBMRISMRIO LALEI3LM LIZILBANL
306303CMoJaN.

dMbIBNRA0N 71% M3CNL, AM3 BRI]NBNICN 3NRBMBNM LBI3CISNL RAMU LALBIZLM B3LILI AIMRIBMSANIIR IBAM 3IBNY,
3MRAJ 3Q0BMAANL 893MYI6IBN0N, 3I3RAMICIR 3MEIBNCINS 50% 0I3CNL, AM3 LOLBISCM FALACY BNBIJALMBOANIIR
NRJ6BIAN NYM MAN3J LBEI3CINL 3I0MRNL 893MYI6JSNL RAMU, bMAM 44% O13CNL, AM3 3CIBBMAANL 3IMIIEISNU
83301630338 30LACY 3N6IJALMEANSIR IBAM BIRISNAICN NYM. 33 BNEIITERIBMSNL AIFRIENE ANBIBNL RLILICIBI JANL
82L3dCdICN.

bICM36JAN N6BICIIBN NGRN3NRTICIAN 3NR3MANCT B3N LBIRIGBL 3ME3HIBIC MIAMANIC LICIL RALEICN d3MBIGNL 013
3N01b3NL BohLIGAN.

bJCM36JAN NBBICITONL AL 3NRBM3Y 333dCI3L LYIFIILIBIL BI3NGIBIMO Y3ILI LIEIRIGE116 N6RN3NLIICIAN 3NRBMEY, AIB
BIhaMIRBIBR) LY33CI3N 3AMBLIANL IRTT-IADT 3IRISANL 3DIL.

dbN3363CM396M JLI3D 333N013CNLENGMON NL BIJBMAN, AM3 A 30BIBMANNL LEIEICTBN dANL BIA3IBIGICN LIEIRIGEISN,
AMaTIBLIB J333 9T301 393CNAN U LILIIBAM 3IALN, LBMAIR JBNBMAE 301 dh BINCIZICNLENGIL J330 ALIGICN LISITIAN
BMR6J 93 LABENL BoA3LIYAN, AMACNL 0193136 3MdNIBIL I6 BISN0TL3IL AT A IbMABNICISREIE. 33LITILAING RI3V33NAIGIC
BN6JIC3RIBMOANMBI IMbLBIdY RY RILBIARIB JLI3D RI3NA3IBNL RTNMIAJSNRIG BNCISICN NE6BMABIBANDI. 301N
JJu3IANAI6BNL 3N3RNGIAIMBNLIL RI3I3NA3TBTIBN IL6NF6I3RET6, AMA A dLMJINL $8IBN RI6IARIG (B RY C) 533800106
8JR3AJBN0N 6I3hJR LEARIBIR RJ bIANLLNIGIR JUAITIBREIE 3IEBMANL 3MIA BNBIFIC RI3ICIBIBL, RIARIBNE RAMU NYI6IREI6
bJCM36JAN NEBICIIBNL  BILBNAJSNLOIBNL QY JACIFI6INBN BIRIRITIC RNLAILNNLOI3NL. R33NA3IBNL RTNIATAN
J06N36JCNY, AMA A 6QM3NL LBIRIGBISL A IMERIOT BLAI3LN 3CIBBMABNL 3I3MYIEISNL 3IBMBRNCIGY, J3NBM3 3301 ANk
200L3ICN JN0L3JsN 013 LAINIBM LNBY3TSN NYM 3ABICN R bICM36IAN NEBICIIBNLOBNL 83I3JBIAN. LBIRIEBINN Jh
N0133CNLBN6I3R6I6 NAAL, AME 3CIBBMATI BLMERI dbMLMR 3M63AIBICN LIBBNL BILITIL R BMBIR 3N01b3IdBI, AMICINU
9 LYB6NL BIA3LIGAN O NIM 33 3MICMBRY 33LIbL. LBMAIR I3NBM3 3 33BIBMANNL 3601 3N01L3IBI I3LN3I6BIAN 71%
013¢NL, AMA ,LNLBIZY dh NM3ICNULENEIBRY RIBICTISL". 36NF36ICM3IBNI I3 BIRIBNL 3o0130CNLBNEISI RY 3CIBBMAINL
LILBI3CM 3AMBILBN RI6IAG3NL RAMU, AI3MAI6ENAJBICNY AMABMALB LNLBIANL Q3b3JBY Ry LBIRIGBNL LISNAMIBID]
dMhdJddY, JLI3J 3M3CI3IRNVEN BRIBNGANL Q333330 LEIRIGBISNLAI3NL, AMIICNB 33IBIABN3TBL R JLBILNL 3CIEBMAINL
LAICYMBNCIR 3I3MYIEIBIL.



019 3063MbNCI3M LALBIZCM BLACNL AIMRIGMEIDI QI BN6IALBI B Ry C JdBIBMANJSNL I3CN3V6BISNL 3dLIbILL,
0130QLIRNGM 80bRJBY, A 33BIBMANNL 963JBNAJSNL I6ICNBNL AICIZIEBIAMSY.

B 306J3MANYAN aMb3R6I6 33CI3NL 3M6IBNTITN, AMBCIBLIB LICIIBNM JIALN ,3IEIRTIMEI"-L BoABLISAN 30h 8IRICILIL
J6N3IRLNBIBNL 8NJA 3MOTLM36NCN 3N6N3ICIAN BL'3IAN 33 LIBIEBN 3HIRNBINL 3N6NIIBNLOI3NL

AMBMAB RY6L 2NIBRIZY.2 -RI6 303M3NNTLICT1 100% O13CNU, AME 3CIBBMAANL 893MYIEIdI JbddAIBI LEIRIGEL LILBEIICM
ddLCNL I013NLIBIAN R) BOARIZVAN.

99033 2M133hJ3MNR6 36383301, AMA 3ILACY AM3ILNB 3301 3IMERINT RALIGIZI3IBICN NYM 75% -NL M133CLIBANLNCT BNLITIBN
hOMRIGMdNU, bMAM 25 % C13CNL NYM LISAIRNLN BNEIALNL BILIBIGIR.

LOLBI3CM 3ALILNL AIAMRIBMSI RY BMBIVALOING R33338NAIBIC 3N0NL3IDJ, C 3aBIBMANNL (LBIRIGBISN, AMICIBLIB dh
39M6NJ013IbJ6I LOLITBNM 33L0106 ,8I6IA3IAMBI*) 3LAIEICINL 70% 013CNL, AMA 3ALICNL AI3NLISNLOIBNL LIZBIANLNRAM
3JM6RJ0N, 3bMLMR 30% -L IBANM 3ILICNL AOMRIGMBI 3dRdN NYM, 338AJA AMILBAIL IOT3NLIBI.

Jd 9J30163330aN C 30038MANNL LBIRIGBISN LISMEBAMLM 58IBL BIAAMIRIEREI6, BILIBGIANLIR BaLICNL BIBARNU
833016333938 A dANL 33MANBLICN, AM3 3301 33L3NA3TBMRIN LIBGNL J0N3NLIB.

309M3N0b3NL 8IRIBIBNRIE T130CLIRNGMY, AMA 301CMNIGMIBN 3IALNL Y3IQ 3MEIBNTI RIRIBNMIR IBILISL bICM36IAN
N6BICIIBNL 303MYI6IBAL LILBISLM 3hMBILEN R 3NIARBNIDL, AMAE 3LBIZLN 3CIBBMABNL RI6IAE3 RIRIBNDIIR INLILIBI
LILBI3AM 3AMBILDI.

303M3N01b3NL 8IRIBISNRIG M133CLIRNGMY, AMA 301CNI6MBIBN 3IALNL Y3ILI 3MEIBNAT RIRIBNMIR IBILISL bILM3EJAN
N6BICIIBNL 303MYI6IBAL LILBILM 3AMBILEN R 3NIARBNID, AME 3LBIZLMN 3CIBBMABNL RI6IAE3 RIRIBNDIIR INLILIBI
LILBI3AM 3AMBILDI.

7833701k dI8hIe11b LOIONLONIIAN J6ICNBN

83R33308MNL hIMRIBMBANSN BIRIAISNLOT3NL 3I3M3NYI6I0T ANANIIIRN LBIBNLBNIIAN 3MEIBIZISN, LAILN 3M3TCIBNNLICI3NL
(400 LIEIRIGEN ) JIL3IANZIEVBN 3MEIBNCI LEIRIGBISNL.

83R33308MNL 3IRIAJB J6N3IALNBIBEN RR3IGNCN FIBILISNL 3RIRIBNNL 3NbIRSNON

A-91-100 BANRN
B - 81-90 daCNI6 oRaN
C—71-80 30h3N



D —61-7020323309MBNCIBICN
E—-51-60 LddddRNuN
F-51-%3R303CNRINSAI

333LI3NL 336I3MANY 3M3ICIBNY (20 LISMBBIIBM LIYOIN) 33b39AN3I6N 10 LIMEBITBM LIYOIN)
A 12%
B 14% 24%
C 20% 12%
D 20% 29%
E 22% 3%
F 8% 21%

G6ANCN 1. dIFILISIN FIEIAIBY.

AM3MAB RIBL BLANCN 1.- Q36 LBIRIEGIBN, AMATIBAIL ANNTIL A BIBILIBI (91-100) LILIIBNM 3IALNL BIRIBIR - 3]IREI6I6
16%, bMCM J3L3IANAIGENL BohBLISAN 03 308IBMANYEN 12% 8Mb3RY, dLI3D RISANCN LEIRIGBISNL HIMRIGMEI
JJL3IANAIEBNL BIRBLIdEN IBAM 3IBNJ. AL aM6IBIAIN 33MANBLIZI6 QI83IoJU, AMA IALN NYM 8I30ABN3IBICN, AIB
3INdCIdMRY 330%BNIAI 363I0MAIBNL BII6ICNDISNL BIRIBIR.

dMb0BJ3IeBI RI33NA3IBNMT 3IB3NACNY 30133001, AM3 333001hIR dBNARIBY LEIRIGBISNL AJMRJIGMY E - 33B38MANNL
83830329, 3bMLMR 3% 3IoRBI6I6. E 3IBILIdI IANL LISIRNLN NBNLAI3NL, AMA LEIRIEVI ANNTML LIRISNMN BIBILIGY.
9 83B2LIdIL NCI3I6 LIEIRIEEIBN, AMITIGIB MREI3 8IRICILIL 3N6N3ICTIAN BL'3VAN. IBNL bIASHI NBARIBI LEIRIGBISNL
306060309 B Ry D 30633MANJSAN. BIRIBN 3NRI3 JANLIL IRILBIAJSL NBAL, AMA 3CIBBMAI BIAAMIRIGL LEIRIGBO1N6
N6RN3NRJIICTAN 3NRAMBNL LYFIITIBIL, RY AMBMAB IL6NT6I3R6I6 dI6BMAIBN BIBILISNL LIIBI 6I3RIR B3I3I3NA3ICT RY
LJI3IROICNIGENI. hIRBIG, 01T LATIIBNM 3IALNL BIARBLIGEN LBIRIEBIMNL 22% -33 dMIbIALY 3AIRNGN ANC'IBY, 8N6NIITIABI
MR633 3TN JICNL 3NIN0, IIL3IANGIEHBN 3MEIBNCT JLIOIN LBIRIEBN RIN3AY (B33J3L BIDARNCN BR3I6IGICN
RO3ANCIBNL -21%), 96 I3I01ILL BIRIBL BNITBNI (BIBARNCNI D -30BIBMANNL 3OR3I6IBICN). AIB BITbIB 333LNFICIANNE
aNobeMIsdl 93BoLIBAL, LBIRIGBISL 3CIBBMABNL 3IB3IMBN0N, IBAM BIIINARIM (BIFBNAIBICNY A - 33B38MANNL
83830302, 3NMRAJ LACITBNM JIALNL BORGLISAN, hIB 3IVY3ICIdL NBIBJ, AM3 IBAM AOTICIR ICEIR6I6 3IILNBICIA
dR336J03CU, 3MIbJRIZIR N3NLY, AMA 6IBNQL Ju LATIIBNM 3IALN I33D 3I3LNCN 3IMBRINN.

dMbaBI3IL MANL ICNENFEIBI JARIMBNOIN 3MAICIBNI, ~IB 3NINNMIBL N3 AME 301LNIEMBIBN LISMEBITBM LIMIBNU
MhS3h 3I3BNARJIBN0T BIRIBN A 8ITORILRY.
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GhITNIN 1. JLIRTCIGND Fr16IET3TSL I TAND.

3MAILIBNNL B3MO3CNL BMATIC:

i X —x)* (v — )
B0 =B (i — §)?

8J33dCMa 3I3IRIAM0 Lb3d LBIBNLBNIIAN BIR3I6IGLISN AIRBI6 RIZABEIERINN 33CI3N0NN 3M6IBIFISNL LNLBMAJBN.

3)B38MAND LIEICMII)  LITIICM LROYICD' wgggggggcn oM3YBMEN JMAICIBN
3M330060) 68 0.68 0,048 77
33030AN32600 73 0.73 0,088 95 -0.41

GANCN 2. bOIORLNIIAN 316093611 FI8IATS)

* UGN UIROITCT BIArIOIZCIIN 1960 G90806/1 AITearIandl, JIRUTL FoheCasal aICIeIlN dlelidXIrl IICo AT B TBIN T
JIRUIM §3T008T dIEIC I TIbToI8J.

AMBMAB BbANCN. 2-R36 RIBL LIFIM JICNL 3IR3IEISCIdN, NLI3D AMBMAB LITIICM  LNAROTICNL BR3I6JSLIN
306Ub303RJaM6 7% -NOT IJL3IANGIEBNL LALIAGIBAMR, bMEM LBILRIABICN 8RIbATBNL 3I66I3NL JMIBNBNIEEISL BMANL
JANL 83 %-N6N 3806Lb3V3I0I, AIB 363NAMSISICNI N3 LEIRIEEISNL JILISNL JALIBMBNON, AMBCISNG 3IMAIR 8RNMREJI6 I3
3JALL, (3LI3T JRILBIAJBL B30633NML 2NI3IBMEN) AIB NIM BMLICMREICN ) 3NRI3 JANLAC IRILBIAJSL 3I3MOI3CIBNL
LNLBMAJL.

LBI6RIABICN 8IRIBAY NYM RIIEBIANEISICN BMATICNON:



n—1

25%
20%
15%
10%
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0%

GhITNIN 2. bOI6OIROILN 3I8IbAI ST3ICIENIEN

35%
30%
25%
20%
15%
10%
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0%

GhITNIN 3. LOI6CIROILN 3I8IbAY ITbITANGIEUNL Fr16I6T3T8M01

3hOBNS3TBN 2 R 3 JLILI3IE LBILRIABICN BRIbAJSNL 3MEIBIBISL 3M3ITIBNNL 3M6IBIZIEBN R JIL3IANBIEBICTA
dM62BJ3JaN.

JIbdIRG01) hI18I6II8ANGN S ILIINM TICIGIN

33003NL 8IRIBIaN 3NLIBICN dANL RIBIAISGICN I63JBNAJSNL LIBII3ILDI. 333M3N0IL3IAN 3MEIBNTIMBIL NTIBRY 113
fJL3MRILEN, AMITIBNB BOA3MIRI6I6 IT3LN J6N3IRLNBIBNL I39RIBNTA 3TALMBICL. I3CN3I6BIBNL RY 33CI3N0IN KRIICNL
8IARIZNL 3ANBBN3TBN RY 633BJ8N RIBICTAIR JANL BIAAMRBJIGNCN 013 ,3I0IMRMAMAEN*-3N.
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3NA3JL 3N0Nb32%I 013 AIFRIEIR NB6MREIE BNBAICN BIT6MAMBNIBNL, 3dAdMR 3N bICM36JIAN NEBITITBNL 3o3MYI6ISN0N
JhLJSIC BIT6MCMBNIA 3CIBBMATAL, ShMBILMACY J3RIZTILMSIE (77) I33LJbY, AM NBEMJ6 duBI3L 3CIBVMATIL,
01338 N3 26 CIIBMANLOI3NL, AMBLIG3IB 3MB3AIBICN RIBICIBN A NBMREJI6 ALBISLN 3CIBBMABNL BILILIY, BEMEIRMSI
JhUJBMeRY. 113 833M3N01LICNRG, 3bMAMR 10 3AMBILMAL A IM6LI NEBMA3IBNI I3 NBM3IBNNL BILIbID.

hoB 8JIbJd), NEM3JBMIAN BITGMLMBNIAN 3CIBBMAANL, NBN3J BNBAICN JLNLBIELNL 83MYIEISNL 3NBIEBIBMENCMEL
LBO3CJBNL  3AMBILAN  893M3N0TLIC  3AMBILMACLY  JFRI3CILMBY  (73)  3NBIEAIBMENCIR  BNNRGI3L &N
R06Jh333/893MYI6IdIL, 28 330I3NL 3MB6IBNCI IAB J016b3TBI 3 dh JIRYMBL, bMAM 12 dh 8NNREI3L 3NDIEEIBMENCIR
JCBN36ICL. LANBBIAILM, AME 3CIBBMABNL LEI3CISNLIL 333MIIBISNL 8MAbAINID AIMRIEMB) 73-296 85-I0R] NDARIBI
800033 30LJbJBAN 3N0ML3IBI (19300  3I3MNYIEIdR6I6 013 JAY bLIEIBIC I3 BLBI3L 3CIBBMATIL LIBIG3IGINICIBLM
LJANABMBNLIL. 93 3N0NL3VDJ dh ITF3L 39LIbN 17 AILSMRIEBU, BbMRMR 11 SAMBILMAL Jh LIAL 3CIBBMABNL 3o3MYIEIR,
hJB 3J3R3Ma TN 3N01b3JdMRI6 BIB3NILND 8333969CNDMON.

dMbaBIadaN dANL 3NOINCTISICN 3AMBIGGICN 3060BNTIBN0N, BIROAJSNLOISNL RNIBARIAI 1.

693MYI6IANL LIAINCN  E————— 85
dNBI63IEMONCMD)  e———— 73
0 10 20 30 40 50 60 70 80 90
66rM398MIdY 9N%69I6MENLMSY 803MYI6IBNL LIAINCN
=R 3n6N 26 28 17
)Ry 10 12 11
an 17 13 85

)R 3NGN =AY 3N

2N3hIDI 1. ITbITREOID I6ITVNRIBNL BIIATSNONN J6ILCNSN SALT6I6UICN 306 611CTSN0N.

2MI8hIBNRIG 6I0ICR RI6UL, AMA 33CI3IAN 3MEIBNCT  3AMBILMA BILBEI3CIOCIMNL 3IR3I6JSACN, AMITIBNG BLMI6
N6BMA3IBNL, 0132NI6 3NBI6FIBMENCIR Q) 33301 5II6MLMBNIAN 3CIBBMABNL 303MII6IBNL LIANEN, JANL 3I3AIR 3ITICN
3MRAJ N3 I3CN336BIoNU, AMBCIBLIB dh IJ301 NEBMAIBNI 36 LIARINEN 3I3MNYI6ME BLBI3LN RI3b3IAT LIFIICIBIAN
LBI3CTBNL SAMBILBN.

b LA3N0ILN, AM3 833M3N0LIC0IY 10% oh BCMoL N6BMA3IBNIL BITEMEMBNIAN 3CIBBMAANL, AMBMAB R33b3IAI

LY8JCJ8NL LIS ANB3NCNCIBL R33BISNAIN IIBN3MIBNL (BRIGNEAIMNL, BOLBIAILILIBNL, 3hITBNSICN LIBNEIRIBNL]
LI3NAMIBNL JRLIBMBIDJ. RNRN CBI0IMBN0T BILIICIBICN dANML NEBMABIBNNL LICIEIRM LILNOT 3NBMRISNL FIRIBIR L

11



hoMRJIGMoIB J3IRRIL dbahL BITEMCMBNIAN 3CIBBMA3NL (bICM3EIAN NEBICIIBNL 393MYIEISNM) RI6IABIL LEIZTIBNU
ShMBILaN.

BN6I6LIAN I6ICNBN

BN6I6LIAN I6ICNBNLOI3NL 833MYIBISGICN NI6I LEIRIGEOTY LYBIILM AIMRIEMSI, AMIINB 2017 BICL RINANBLY
LJ6333CI3AM 3AMBAI3IDI BNAIRTTICIBINL dNMbIR3NMT R0 QLIFRI V8AIICISL LEI3CIL JBN3IALNBIBAN. AIMRIGMBNU
30LJ3JIALMIdY aMbRY 30NN AIMRIGMNL B3CNCIBNRIG B3I3MARNGIAT (LBIBILNL BIRIAJIDY, AMBNCMINL BORELINDN
30R0L3CY Lb3) JLR-J83N, 39RAML3LY Lb3J JLR-JBMRI6 LI J.3.).

J6N3IALNBIGAN BIGIBNMENRJLL LABN LABGISICI3AM 3AMBAIBI: 3NBEILNL IRANGNLBANAIGY (3I6I53IEBNI, dNBEILNL
JRaN6NLBANAIGY (BNEIBLIBNM RI LINGBMAZIBNM BITEMCMBNILN. 33IRI6 LINGBMAZIBNM BITEMLMBENIBNL 3AMBRITIBI
LBIRIEBOIY LYTIILM AIMRIGMEI JANL 300, bMEM dNB6ILNL IR3NENLBANAIBNL 3AMBAIBIBNLOISNL LEIRIGEN LIGIICM
hoMRJ6MdIR JTIdIC NI6y 400 LBIRIGEN R0 MAN3T 3AMBAIANL  I6ICNDBN 333301RY JACIIR, AIRBIE LYBEJSNL BLNIAN
hAMRJI6Ms MAN3I 3AMBRIBNLOISNL AN NRIEBIAN.

J6N3IALNBIGAN dALISICN bIASOIICANBLINL LIJANL BILIGIANLIR,  BILBISCNT NI6d MNOIMIICN 3AMBAIBNLAISNL
BICNBIRAEN 50 Q3 25 LBIRIGBNLAIE 9I3RBIAN 53JIBISNL AIMRIGMSY LBI3CISNL MOLN3I BLNLOI3NL. 3AMBAIBINL
3JAN3ICT3N0T 3o0130CNLBNGIGICN LIBEIBNL L3IBNBNSNRIG B3MBRN6IAD, dNBEILNL IRANGNLBANAISNL  3AMBEARIBISBN
§0hoMaRY 50 LBIRJIGBNL AIMRIGMEIBI BIMISCNCN LABEJSN, bMEM LIANGBMAZIBNM BITEMLMANIMNL 3hMBEAIFIBN 25
LBIRIEVDI BI013CNCN LIBEISN. 3IANIICIBNL 3NbIR3NDI, dNBEILNL IRBNENLBANAIBNL 3AMBARIBIBBN 3NA3IC BACL 12 (5
ECTS) LI30CRISICM LYBIGNI BI019309J6ICN, 3IMAJ BICL 10 LIBIGN, 0TI3BI ITIRIG 2 LYBIGN 25 LIEIRIGBNLAISNL JANU,
L6NL LASNAMIBIBNRIG 303M3RN6IAJ. 3ILVA] BLNRIG LBIRIGBISL BJIALNIN JNARNME 3IMAI (MINOR) 3AMBAJAY, RI
83LJ093NLIR 3LV R 3IMOTLI BICL 2 LYBYGN 25 LIBIRIEEBI RY 10 LYBIEN 50 LBIRIEBI BITI3CNCN. LINEBMABIBNM
3336MCMaNJaNL 3M3AI3NL BIALIGAN dbMRMR 3NA3ICN BLNL 3I3063I308NI 6 - 50 LBIRIEBHI 3a013CNCN LIBIGN, bMLM
dMaRa36M LN BICN Y33C JIALN 25 LBIRIGBNLOI3NL JANL. LOLEIZLM BLISNL 3I63ICMdIBN 3I6LL3I3RIGI LIBEISNU
hAMRJIGMB) LYBENL 3AIRNGIBNRIG 303MIRNGIAJ.

3hMBhJANL  BRIRNBNICN LBI3CISNLIL BIBIICN bIASIANLOIBNL  3I63NBNCMOT LINGBMAZIBNM  BIIEMEMBNISNL
3hM3AI3Y. 3MBIZICNI LIEIRIGBIBNL AAMRIBMS (3001 L3 LYINMSANSN BIANDBN, AMBICNE LIFIICMR 40 LIRL BIIR3JIGL JADI
RABOAJSIC LIAOIAN.  OINOIM LIBIGL 33NROBN J0NBMdY 2 LAJDIN, BILIBIANLIR LIIOIMBAN3N BIANBN 833AISCIBICNI
5839000136 RIBIAJBICN LAITIIBNL AIAMRIEMBIBI, LANRIGIB 3L'IBICMB0N LEI3CIdIBI 3oBIIC IROIN J3NANL bIASL (1,440
0]. LYB6JBNL AIMRIGMSNRIE 8I3M3RNGIAJ, 3NTISM 33NATIC RI6ILIASL, AIB LISMAMM 3AIZLRIBI LIBILBABN LALBISCM
33MAJBNL AIMRIGMSIBI (15 33MAJ). LANEBMABIBNM BITEMLMBNJLNL 3AMEAIANL BI30NL3I3IAN NU 3NA3IC BICL IIR3I6U
129,600 QoRL. 3L J3dBJdY LL3Y Ry3IBISNCIN bASISN, AMIICBNB B3IA0INIEIBICNI BLNIAR 8I3MII6ISICN
LAI3I6BICIANM 6N3MIBNL TNARIGICIBY. MU LIFIILMR BIIRAIGL 3 CoRL LIBIRIEVDI - 5033AR 10,800 CORL BICNEIRAN.
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LBI3CIBNUL MONLN3I BICL bAASISNRIMSLNCNI NBN3I 3ICMRND LI LINGBMAIBNM BIIEMLMBENILNL 3hMBAIANL BRIRNBNICIR
LB3CIBNL 3I30b3I398N NUL BIIREIGL 666,000.00 QIAL.

3063MbNCMO N3N3J 3hM3AIBNL JAOIN BLNL RI6IbIASISN BITEMEMAENIAN 3CIBBMABNL 3I3MII6ISN0T LEISCISNLOTNL
LI36JSNL LAILN RIGIB3CIBNLIL. 3 IB0L3T3IBN BIB3LNLN $3IBAN LBIRIEVONY AIMRIEMSI (303, 3JIRI6 33M3RN6IAI
32B3CN2NJ 019308 583BJ8NL AIMRIEMSI (103, LIVOIMSANIN BIANBN JB3CILND (40 L1, 33NAIBN IAOT LYBI6DJ AN 53IB01V6
RABOAISGICN LAAMNIBNL AIMRIGMSY dANL JB3CICN (2 LOT Q) ANILIRIZR NANLY, AM3 IAON 33NANL LEISCIMNL bIASM
30%ARNCNI BRIRNBMICIR LEI3CIBILOI6 BIRIATANDN, LISMEBITBM LIIMISNL AIMRIEMBNL BIBBNARIINL 3I3M RI6IBMBNL
dbhN3 N8N Lb3dMaaL NdC3) (81,600.00). 93 3I30163I308N 36N3363CM3I6MI 3063MLNCMOT RI3IBISNMN bIASIAN, HIRABIG,
AMBMAB dC'36N36301 BIJ6MEMBNIAN 3CIGBMA3NL BNILNAISICN (83J36NL TNHRJBICIBI) RY B3CIRN bah5IMNG (3CIBBMAINL
doh0133b9 20 33J35MdJLIIDJ 3IBIICN bah5JeN) LIIANL I3 3MA3MeIEVBNI BIY396NAN. NL 3I6IBNCISICNI 4 BICDIRJ MA
3hM3RIZIBI I 5038N 120,000 CoAN 8IIRAN6J. 013860 3M3I3ACDN, Lb3d 3AMBRIINLOTINL boASISL I3 MA3MEIEV3N
dMa3LRJIs) 3CBBMAANL 3II36NLAIBNL 3oBIICN boRSN. 93 dIMIMRNDT RACIZLNCNY 3CIBBMASNCT 3o3MYIEISNM LEIICINU
MObN BCNL boASN LANGBMABIBNM BITEMLMBNIBNL LIBIICIZAM 3AMBAIBNLOTNL, AMIIC3IB BIORBN6Y  266,400.00
CoAMN, bMCMRY6IBME3) 399,600.00 QIAN.

NR36UJAN LTI NI6I 303MYIEIDICN NBEILNL JRANGNLBANAINL 3AMBRIZISNL BNEIELIAN I6ICNINLATSNL. 3 3bAMN3
JAOIN 36N3363CM396M Lb3JMdI 3 3AMBRIBIBL BMANL NYM, N BAIBN, AM3 LINEBMAZIBAM BITEMLMANIBNL ShMBAIBNL
8Ja01633333MN 39hdMdRY 25 30BM36N 539BJaN, AIB BNEIGLIAIRIB INLILI IRIBBI. 3NB6ILNL IR3NGNLBANAINL 3AMBARIBNL
d0IeNI63) RI6ILIAS3Y BARIRNGBMICN LEI3CISNL B8I30N63T308N 3JIR3N6d 556,800.00  bMAM LAICIR 3CIBBMATNDI
LBY3CIBNLIL  336,000.00. RIGIBMBN 3 3AMBAIBNLOT3NL JANML  220,800.00, AIB LINEBMAZIBAM BITEMEMBNISNL
3hM3hIANL LBI3CIBNL RI6IBMBNL CINCITBNL 6IbI3IAN, IBAM BILBIR 3N 54.2%-N.

hJR3J6, Ub3JRILL3Y BIJBMAJSNL 3o0130CNLBNGISNDN, 3NAR3ICN3D JBI3DI 33h BMbIABRIBY, LBIZLISNLIL Y3ILY
LJ36NL RI6IB3CTdY BITIBMAMBNIAN 3CIBBMABNDI, LANGBIRILM NYM BN6IGLIAIR 3I633T6NCY LIBEISNL BIBNCMEANS, O3
8Ja01633338N 3N 50%-N6M RIBIBITISY.

LANGBMABIBNM BITEMRMBNISNL 3AMBERIBNL BI30L3T30BN RI6IBMBN 399,600.00 LOANRIE BIIBNARY 169,800.00
£0hJARJ (BbANCN N4, 6, bMLM 3N¥6ILNL IR3NGNLBANAIBNL 330163J333N 220,800.00 Q3ANRI6 37,800.00 LOAJBRJ.

UhIENBNICN 8D 3CIUTMThANON b IICINb JICIICIBNTSNG TIEIARISN0N J6ILNBN

8IUAJCIBICN 30033CBNJBNL 3NLIR3NAN, 0139CLIRNEMIBNLAIBNL RIBIARY BIRIATBNCIN 6ICNBN QI BILISIBNLN FIRIBILN
BOR3MR3IBNCN dANL JCILBIAICN L3IBM36N 2NIBRIBIBNL LILNOL.

0iNOIMIICN RNIBRIBNL LAFIICIBN0 30RBN3IR JANL BILIATIBICN RI3NEILMON bIRSTIITANBL3ISNL BIRIATBI BI6LL3IZTSICN
LBY3CTBNL 3MRICTNL 393MII6IBIAN, JALIBICN ,8NBEILNL IRANGNLBANAISNL" R ,LANEBMAZIBNM BIJGMLMBNJBNL”
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dN3dh013CIdJ8NL 0193NLISIAIBIBNL BI0130CNLENEIBNTN, LIdISICIZAM LBEIZLIBNL LIBILIANL MOLN3I BLNL 3o63I3CMBIN.
2M133hJ39%J 93hJ0N3J IANL 6IA3IEIDN bIASIBNL 3AMBILBICN 3I6IBNCTdI RI Lb3AMaY -,83MIBISNL" 3OR3T6ISILN.
d989CN019R LANGBMAZIBNM BITEMLMANINL ANBIACTICIBN0T LEI3LIANU 3NA3IC BICL 3CIGBMANL 3IBMII6IBNL RI6IAE3IT
4d3009 LYB6NL 83a016b3I30N, ,UAJICN RIBIB3CIBI” B30R3I6 53 % INIBIBNL 3IR3TEIBICN, 3IMAI BICL -61%, bMAM 3ILIBD
23 3IM01bI BCIdBN -63% 019600AIR. (RNIBAIBI 1.] ICBNFEICN 01966IBNL RIBMBE3J 3IBIR 36N3363CM306M dANL IFATLILN
LALB LM RIBILISICIBNLAI3NL, LBEICIINUL bIANULNL BI6IARIGISNL 3ICI3ICNLENEISNAN.

LING6Y. BIGMLMAENJIBNL LAILN RI6IBICIBY

200,000.00 64%
180,000.00 62%
160,000.00 60%
120,00000 5Bt
100,000.00 :m
80,000.00
60,000.00 52%
40,000.00 50%
20,000.00 48%
0.00 163CN 2 62en 360N 463CN 46%
BrRI2NBNICN 140,400.00 169,200.00 178,200.00 178,200.00
306 %3MAaN0 66,600.00 66,600.00 66,600.00 66,600.00
— 301333 53% 61% 63% 63%
BRYGNGNICN  memmm 3CIUBMAINOT  — BINIBIDY

O196hJI3D 1. LIN16 TLIRIGAIT BITEIICLIGNTSNG FNFIAONICISN] BII6IICIIGNTAN IO T IRANT] LAICN FIbIEILINL bIASIBNMb
37806

AMBMAB  3bIRI30N, (RNIBRI3Y 2],  dNBBILNL IRANGNLBANAIGNL 3N3IRCTICIBN0T LINGBMAZIBNM BITEMRMBNISNL
dNdor013C 38360106 3IRIAJIBNAN, RI6IBMAN LAICN BI6IBIICSNL BIA0L3T3VBN JANL BIRIAJBNDT RISICN: 3NHR3IC BICL -33%,
dJMAJ, 33LI3J R 3IM0ILI BCI&AN - 42% (196IBAVR.
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0N%6JLNL J23N6NLGANAIS LAICN RIGIBILIDY

160,000.00 45%
140,000.00 / 40%
120,000.00 35%
100,000.00 :g:

80,000.00
20%
60,000.00 150
40,000.00 10%
20,000.00 5%
0.00 163¢N 260N 360N 4 630N 0%
BrRINBNICN 129,600.00 129,600.00 148,800.00 148,800.00
306 %BMA3N0 87,000.00 75,000.00 87,000.00 87,000.00
s §310B00 33% 42% 42% 42%
BRIGNGNICN  wemmm 30BBMAANDT  —— BINIBIDY

G106k 2. oN86IUIML JEaN6INLUARNAINL FNFIROIICISNG UIT6IICLIGAIAN ICIG T ThANON LAICA FI6IBIL TN bIAS TSN FICIIB)

30M9%BJ8NL 3MIBNBNIEBN 3NRI3 IBAM LIdICN IANL 3AMBAIAISBN - 6IBNCMEANS LIBEIEN 3CIBBMAANL 3IBMIIEINU
8J301633308N. AMBMAB RIGL RNIBRIZY 3.- R36 LINGBMABIBNM BII6MLMBNJIdBN 6IBNCMEANS RI6IAGIIE LYFIILMR
25,25% 16 3013%BJdU 330R3J6J0L MOTLN3I BICNEIRDI, bMLM 3N196JLNL IR3NGNLBANARISNL 3N3IRITICIBIBN 6,7 5%-NI6N
309983063 33933L - QNYBAIBY 4.

LINGS. BII6MLMAENIdN 6IENCMAAN3N AI6IBICIDI

200,000.00 30%
180,000.00
160,000.00 / 25%
140,000.00 20%
120,000.00
100,000.00 15%
80,000.00
60,000.00 10%
40,000.00 -
20,000.00
0.00 163CN 2 62eN 3 620N 463CN 0%
BrRINBNICN 140,400.00 169,200.00 178,200.00 178,200.00
306 %BMA3N0 111,000.00 125,400.00 129,900.00 129,900.00
e 50N B0 21% 26% 27% 27%
BROCABAICY  wemmm 30JBBMAINOT  —— BINIBIDD

O196hI3J 3. bIN6 BIIRGIGNT BIT6IICLI6NINMb ANFIAOIICISNON BIT6IICLIGNIAN ICIU BIIRIN0N 6IETICTI8ANIN FI6IB3CTONMNy
bJA3I011b 8I8IAI)
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0N%6JLNL I23N6NLBANAISY 6IBNCMAANIN RIGIBILIDI

160,000.00 12%
140,000.00 0%
120,000.00
100,000.00 8%
80,000.00 6%
60,000.00 "
40,000.00
20,000.00 2%
0.00 163CN 2 62en 3 620N 463CN 0%
BrRINBNICN 129,600.00 129,600.00 148,800.00 148,800.00
306 %BMA3N0 115,800.00 127,200.00 133,200.00 142,800.00
e 5N B0 1% 2% 10% 4%
BRICNBNICN  memm 30)BBMAAND  —— 3NIBID)

O106hJa0 4. 81866 IOGN6ALUANAISNG FNGIAOIICIBN0N BIT6IICIINIAN ICIUTIIRN01 6I6TICLIOANIN IEIEICING bIASITNL
3989h I
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10.

2304369 23 hI3M3I6RIBNJGN

83LBI3CNANI bICN NBM3IBNIAN 3CIBBMABNL RI6IABINL BILIICISLMdISN J6N3TALNBIBNL LALEIZLM SAMBILNL
bJANULNL 8ILITBSMBILIBCIR

RIBOAJSICN JJL3IANBIEBNL BIRIBIR RIRBIENCNI LEIRIGBISNL 339MBNCTdY BITEMEMBNIAN 3TIBVBMABNL,
AMBMAB 3AMBILMA-3ILBI3CIBLNL JLNLBIEBNL AMENL BIFLAICISLNL. LBIRIEBISNL JBRISCILMEY RIRIBNMIIR
JB3LJaL ALNLBIEBNL 3MBIBNCIMBIL LOLEIZLM 3AMBILAN, 013CNL 3NL RI6IAG3IL SMIBMABIC, 36NB36ICM3I6 RY
LI3NAM LNILLIR LOLEIZCLM 3AMBILBN. LBIRIEBINN IBI3I6 AI3MBIERIBNIL bICM3EIAN NEBICIIBNL 3I3MYIEIBN0N
JbJCN N6M3IBNIAN 3CIBBMAANL RIBIRB3IL LILBISCM SAMBILBN Y3IQI LIBENL BIARBLISAN.

dMbIBNCI JIL3IABILNL RAbAddhJGND], AMICING NY36J6 RIACTICISN 33C33daN, 3I3M3CIGNCN JANL NEM3IBNIAN
3CoBBMA3NL LYBRICN 3TALNNL JALIBGICN bIA3IDISN R 3IJFSMEILIBNL 3BIAN.

83336N2N dANL BIT6MAMBNIAN 3CIBBMAANL ITEIRY, AMb3IATNL BILIJTIBLMSIBN R 3MIBIRISICN IANML LIBRILN
3JALNJ J6N3IALNBIBIBEN 893MYI6ISNLOI3NL.

830BJ3CNCN OANL  Lb3JRILL3Y  J6N3JALNBIBIANL  3AMBILMA  BOLBI3CISLIMNL  3BIMSY, BITBMLMANIAN
3CoGBMAaNL ROACTICMBNL LOLBIZCLM SAMBILAN R 3301 3NJA JLNLBIEBIR 83MYIEIdNL. I3RIBNMIAN 3TALMEICN
LNILAIL RIRIBNMIR IBILIBL I IANL B3CNCI&INL AMAMRNGSN, J3hI3CILMS O13CNL, AM3 LEI3LN JLNLBILBNL
JhLJIBMS) 3613363CM36IR 333IF5MdILISL LEIZTIBNL bIANLLL LITEN3IALNBIBM LN3ABIAN.

db1d363CM306M dANL, J6N3IALNBIBISAN 3M3IBI3T I39QJANIAN 3IALMBEICNL BEMENIATSNL J3ILTIS bILM3EIA
N6BICIIVI 3MaIFI30 3030BMA3Id0I6 33338MAIBNDN, ~IRBI6 33¢I308N 3MEIBNCT 3NAJIBNL 10% -N Oh BLMRY
N6BMA3IBNIL, dLBI3LN BILITIGLMIIBNL IALIBMBNL BILILJS.

83LBa3CNAN JANL bILM36IAN NEBICIIBNL 333MYIEIBN0N, dbICN BITEMEMBNIAN 3CIBBMABNL RI6IAB3NL Q3 ANULN
dMaRI36M N6BIBARIBNNL TNARJBICIdI IBN3IALNBIBNL LOLBEI3CM BAIBMBN. bIASTIICANBE3Y JANL BICILNCN
LJI3ICI3AM 3AMBARIANL BILIBIANLIR 4 LOLBIZLM BICD.

RYBIAJBICN OANL BNBIGALIAN I6ICNDBN, 3CIBBMABNL LOLEIZCM SAMBILAN AMBMAB ,UAICN RIBIB3CIBNL" - Y3ILQI
LI36NL ALNLBIEBNL LALND, 3LI3T ,6IBNCMBANS RIGIBICIBNL" - ARIICN LIBEISNL BIA0Ib3I3IAN.

BN6I6LIAN I6ICNDBNL BIAALISBN RIBIAJSICN OANL LBIBNLBNSIAN BIRIAIBY LIBISICISAM  3AMBARIBIBNL
J%hJ63ICYMBNLOTIBNL ALIBICN bIASIBNL NBM3IBMIAN 3CIBBMABNL 83MYIBIMNL 3I30L3T3AN, LEISCINU
306bMABNICIBNL boASIS016

399M3036NCNJ ,33M3BIaNUL 3MIBNBNIEBN* MAN3I 3Ia0163I39DN, RIREIENCN JANU, AMA 3CIBBMABN0 LOAGIBLMBI
JhJ dbMCMR 3MaddenabN dhML J6N3IALNBIBISNLAIBNL bIASM-IBITBIAMBNL 0133CLIBANLND, 3~IFIR LEIZCISNU
bJANULNL 93ITCIBNUL 3I0NbNDN.
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INTRODUCTION

PROBLEM DEFINITION TO BETTER PREPARE CHILDREN FOR SUCCESS IN TWENTY-FIRST CENTURY, GROWING NUMBER OF
SCHOOLS, UNIVERSITIES AND ORGANIZATIONS ARE CHANGING THEIR APPROACHES TO STUDENT LEARNING BY EMPHASIZING
PERSONALIZED AND ACTIVE LEARNING EXPERIENCES; MANY OF THOSE CHANGES ARE INFLUENCED BY GENERATIONAL AND
TECHNOLOGICAL CHANGES. THIS GREATLY INFLUENCES LEARNING PROCESS DEVELOPMENT AND SOCIAL INTERACTION. BY
DEVELOPMENT OF VIRTUAL SPACES STUDENTS HAVE ENVIRONMENT TO GET THE INFORMATION EASIER, AND ALSO HAVE
OPPORTUNITY TO HAVE MORE ACTIVE, COLLABORATIVE AND TECHNOLOGICALLY RICH LEARNING EXPERIENCE, AND REAL
CHALLENGES ARE MORE DESIRABLE AND LESS TIRING FOR THEM.

ITIS 0BVIOUS, THAT TRADITIONAL LEARNING APPROACH NEEDS CHANGES, TO GET MORE FROM FUTURE STUDENTS. MODERN
HIGH SCHOOLS ARE FACING CHALLENGES BROUGHT BY TECHNOLOGICAL REVOLUTION. TODAY LEADING UNIVERSITIES HAVE
ALREADY STARTED TO USE ARTIFICIAL INTELLIGENCE (A1) AS AN INSTRUMENT IN TEACHING, THAT WILL ENHANCE
EDUCATION QUALITY, EMPHASIZE INDIVIDUAL APPROACH AND CREATE 24/7 AVAILABLE STUDENTS' ASSISTANT AND
VIRTUAL SPACE. ARTIFICIAL INTELLIGENCE CAN BE INTEGRATED IN LEARNING AS A HYBRID MODEL THAT IS BLENDED
VERSION OF FACE-TO-FACE AND ONLINE LECTURES. THIS WILL SAVE LECTURER'S TIME ON THOSE ROUTINE ACTIVITIES THAT
CAN BE PERFORMED BY SMART ASSISTANT. THE HYBRID MODEL MAKES LEARNING PROCESS MORE PERSONALIZED,
RESOURCES INTERESTING AND THE ROLE OF TEACHER BECOMES MORE AS OF FACILITATOR AND MENTOR RATHER THE
PERSON WHO TRANSMITS THE KNOWLEDGE.

TODAY ITIS PROBLEM FOR GEORGIAN UNIVERSITIES TO IMPROVE ACADEMIC PROGRAMS AND LEVEL UP LEADING FOREIGN
UNIVERSITIES. THE NUMBER OF UNIVERSITY ENTRANTS IS INCREASING EVERY YEAR, ACCORDING TO NATIONAL STATISTICS
OFFICE OF GEORGIA, AND UNIVERSITIES ALSO ARE INCREASING THEIR QUOTAS FOR NEW STUDENTS, BUT NUMBER OF
UNDERGRADUATES IS NOT INCREASING PROPORTIONALLY, AS STATED BY THE SAME STATISTICS.

THE NUMBER OF UNDERGRADUATES IS INCREASING IN GEORGIA; HOWEVER, UNEMPLOYMENT RATE IS GETTING HIGHER
EVERY DAY. (GEOSTAT** HIGHER EDUCATION. 2019). AT ONE GLANCE, THE MARKET SHOULD BE SATURATED BY QUALIFIED
PROFESSIONALS, BUT REALITY IS DIFFERENT. ONE OF MANY CAUSES OF UNEMPLOYMENT IN GEORGIA IS GAP BETWEEN THE
QUALIFICATION OF GRADUATES THAT UNIVERSITIES OFFER AND THE LABOR MARKET REQUIREMENTS. THESE FIGURES
INDICATE THAT WE SHOULD SEEK FOR PROBLEM IN EDUCATIONAL SYSTEM. DATA SHOW THAT MANY STUDENTS CANNOT GET
APPROPRIATE QUALITY UNDERGRADUATE EDUCATION IN GIVEN TIME. SEARCH. (GEOSTAT*, EMPLOYMENT AND
UNEMPLOYMENT 2019).

WE ALSO HAVE TO TAKE INTO ACCOUNT THAT DEMAND FOR QUALIFIED TEACHERS IS PROPORTIONALLY INCREASING WITH

THE NUMBER OF STUDENTS' GROWTH, BUT THE NUMBER OF DOCTORAL STUDENTS WHO ARE POTENTIAL TEACHERS IS
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GETTING LESS. THESE CREATES SIGNIFICANT DEFICIENCY OF PROFESSIONALS ON THE MARKET, AND DETERIORATES THE
QUALITY OF UNDERGRADUATE PROGRAMS. IN THIS CIRCUMSTANCES, THE SCHOOLS HAVE ONE OPTION LEFT, TO INCREASE
THE CLASS SIZE, AND IN THIS CASE THE TRADITIONAL MENTOR ORIENTED TEACHING MODEL IS USED. THE TRADITIONAL
TEACHING MODEL, WHICH IS MOSTLY ORIENTED ON MEMORIZING AND MEMORY TESTING, IS NOT INTERESTING FOR MANY
STUDENTS. ONE OPTION TO SOLVE THE PROBLEM IS NEW TECHNOLOGICAL PLATFORM USING Al, THAT CAN BE IMPLEMENTED
AS A HYBRID MODEL AT THE BEGINNING. THIS MODEL ENABLES INDIVIDUAL APPROACH, STUDENTS' PERFORMANCE
EVALUATION AND OTHER EFFECTIVE TEACHING SOLUTIONS. THIS WILL ALSO INCREASE TEACHER'S ROLE AS A MENTOR AND
FACILITATOR.

THE IMPORTANCE OF THE RESEARCH IS PROVED BY THE LEADING UNIVERSITY PUBLICATIONS, THAT ARE DEDICATED TO
INCREASING TEACHING METHOD EFFECTIVENESS USING DIFFERENT TECH PLATFORMS AT HIGH SCHOOLS. IN LATER
SOURCES, MENTIONING OF ARTIFICIAL INTELLIGENCE AS AN ASSISTING TOOL IS MORE AND MORE COMMON. THE
UNIVERSITIES OF CAMBRIDGE, CORNEL, STANFORD, MASSACHUSETTS AND OTHER LEADING ONES ARE STUDYING AND
IMPLEMENTING NEW TEACHING STRATEGIES SUPPORTED BY TECH PLATFORMS.

BRENDON HOOKWAY, CORNELL UNIVERSITY PROFESSOR, IN HIS BOOK «INTERFACE», INTRODUCED BALANCED OPINION
CONCERNING THE USAGE OF Al IN HIGHER EDUCATION. HE CREATED «INTERFACE UNIVERSITY MODEL» THAT USES Al
PLATFORM NOT AS INSTRUMENT, BUT AS THE THIRD HEMISPHERE OF HUMAN BRAIN THAT IS RESPONSIBLE FOR CREATIVITY
AND COGNITIVE LEARNING IN TEACHING PROCESS — FORMING SYMBIOSIS, OR HYBRID CONSCIOUSNESS BETWEEN HUMAN
AND TECHNOLOGY. (HOOKWAY, 2014)

THE MAIN PURPOSE OF AI1STO IMPROVE PRODUCTIVITY OF ONGOING PROCESSES, AND INCREASE EMPLOYEE INVOLVEMENT
BY ASSISTING THEM IN FULFILLING EVERYDAY RESPONSIBILITIES. THESE SKILLS MAKE THIS TECHNOLOGY MORE
ATTRACTIVE FOR USAGE IN EDUCATIONAL SYSTEM, TAKING INTO ACCOUNT THAT TEACHING BECOMES MORE INTERNET
ORIENTED. ADAPTIVE LEARNING USES Al BASIC ALGORITHMS TO PERSONALIZE TEACHING PROCESS, ANSWERS STUDENTS'
REQUIREMENTS IN BEST WAYS, BY CONSIDERING THEIR ACADEMIC ACHIEVEMENTS AND ACTIVITIES IN SPECIFIC COURSE.
(DIETTERICH, 2015)

THERE ALSO IS DEMAND FOR BIG DATA ANALYSIS INSTRUMENTS WHEN HIGH SCHOOLS COLLECT DATA WHILE WORKING WITH
STUDENTS. CORPORATE PLATFORMS LIKE JENZABAR R) IBM SPSS (JOHNSON, 2016) PLAY ASSISTANT ROLE AT
UNIVERSITIES.

HIGHER EDUCATION SYSTEM IS CONSTANTLY LEANING TO PERSONALIZED TEACHING. IN THIS REGARD Al GIVES MANY
OPTIONS. FOR INSTANCE, CORRECTING THE WRITTEN TASK IS ROUTINE AND LONG PROCESS FOR TEACHER. TECH PLATFORM
HAS ABILITY NOT ONLY TO FIND THE MISTAKES, BUT ALSO TO ANALYZE THE CONTENT, ARGUMENTS AND GIVE THE FEEDBACK



TOSTUDENT.SUCH PLATFORM CAN LEAD ONLINE COURSES AND VIDEO LECTURES AND INTERRUPT, AND GIVE EXPLANATIONS
TO STUDENT WHEN NECESSARY. (1BM, 2019)

LEADING UNIVERSITIES HAVE ALREADY IMPLEMENTED Al IN STUDY ENVIRONMENT, AND CREATED RESEARCH AND
DEVELOPMENT DEPARTMENTS TO INTEGRATE Al IN DIFFERENT INDUSTRIES.

UNIVERSITY OF MICHIGAN HAS Al LABORATORY. (UNIVERSITY OF MICHIGAN, 2019) THE AIM OF THE LABORATORY IS TO
CREATE ASSISTING TECHNOLOGIES FOR PEOPLE WITH PHYSICAL AND COGNITIVE DISORDERS. ONE OF THE PROJECTS OF THE
LAB IS CREATION OF AUTOMATICALLY ADAPTIVE COMPUTER INTERFACE FOR BLIND PEOPLE.

AT UNIVERSITY OF CAMBRIDGE THE GROUP OF RESEARCHERS WAS FORMED TO WORK ON Al. (CAMBRIDGE UNIVERSITY,
2019) THIS GROUP IS INVESTIGATING SEVERAL DISCIPLINES, GENE ENGINEERING, COMPUTING THEORY TEACHING AND
LOGIC. Al RESEARCH CENTER AT STANFORD UNIVERSITY WAS MERGED WITHTOYOTA'S ONE TO CONDUCT JOINT RESEARCH.

THE REVIEWED SOURCES ONCE MORE PROVE THE NECESSITY OF Al INTEGRATION AND USAGE AT GEORGIAN UNIVERSITIES.
IN ORDER TO CREATE MODERN LEARNING ENVIRONMENT AND TEACHING EFFECTIVENESS IT IS IMPORTANT THE EDUCATION
STRUCTURE DEVELOPMENT NOTTO LEG BEHIND THE WORLD CHALLENGES.

RESEARCH AIM AND NOVATION THE AIM OF THIS PAPER IS TO CONDUCT RESEARCH CONCERNING THE READINESS OF
GEORGIAN HIGH SCHOOLS FOR NEW PLATFORM IMPLEMENTATION AND ITS USE IN TEACHING; BASED ON THE RESEARCH
RESULT, TO PROVE THE SUCCESS OF THE PLATFORM INTEGRATION IN TEACHING; TO FIND OUT THE QUALITY IMPROVEMENT
AND INDIVIDUALAPPROACH DEVELOPMENT PERSPECTIVES; TO CREATE THE POSSIBILITIES OF SIMPLIFIED, MORE IN-DEPTH
AND INTERESTING WAYS TO LEAD CLASSES BY PROFESSORS AND TEACHERS; TO DISCOVER THE READINESS OF ACADEMIC
PERSONNEL FOR SUCH CHANGES; AND FINALLY TO EXPAND THE RECOMMENDATIONS ABOUT INTRODUCTION OF THE
PLATFORM AT UNIVERSITY ENVIRONMENTS BASED ON THE RESEARCH DATA.

DESCRIPTION OF THE PAPER STRUCTURE IN THE LITERATURE REVIEW PART OF THE STUDY THERE ARE DISCUSSED
TEACHING ACTIVE METHODS, ARTIFICIAL INTELLIGENCE AND ITS ROLE IN EDUCATION, Al CRITICISM, THE USE OF Al
PLATFORMS FOR EDUCATIONAL PURPOSES AROUND THE WORLD, AND THE USE OF DIGITAL TECHNOLOGIES IN EDUCATION
GENERALLY.

THE RESEARCH IS CONDUCTED IN DIFFERENT DIRECTIONS. BOTH QUANTITATIVE AND QUALITATIVE METHODS ARE USED. IN
RESEARCHMETHODOLOGY SECTION OF THE PAPER, THERE ARE GIVEN DESCRIPTION OF THE EXPERIMENT, THE EXPERIMENT
PROCESS PLAN AND EXPLANATIONS, THE PARTICIPANT SELECTION CRITERIA AND QUESTIONNAIRES. THE SURVEY OF THE
EXPERTS WAS CONDUCTED. IN HIGHER EDUCATION EXPERTS ARE PROFESSORS AND TEACHERS, AND THEY WERE SELECTED




FROM DIFFERENT UNIVERSITIES AS PARTICIPANTS. IT WAS IMPORTANT PART OF THE STUDY TO DISCUSS THE EFFICIENCY OF
THE PLATFORM IN FINANCIAL TERMS SO FINANCIAL ANALYSIS WAS ALS0 CONDUCTED.

INRESEARCH FINDINGS AND RESULTS SECTION THERE ARE GIVEN BOTH QUANTITATIVE AND QUALITATIVE FINDINGS OF THE
EXPERIMENT. THE COMPARISON OF THE STATISTICAL DATA IS CONDUCTED IN THE SAME CHAPTER. SAME PART OF THE
STUDY SHOWS THE RESULTS OF QUALITATIVE RESEARCH OF EXPERTS, AND MOST OF THEM THINK THATTHE PLATFORM WILL
SAVE MENTORS' TIME AND THUS MAKE THEIR WORK LIGHTER.

THERE IS ALSO PROGRAMS' FINANCIAL ANALYSIS THAT COMPARES THE COST AND SAVINGS CALCULATIONS FOR THE
TRADITIONAL FORM OF TEACHING AND [N CASE OF INNOVATIVE PLATFORM.

ONE CHAPTER IS DEDICATED TO PLATFORM DESCRIPTION, AND ITS DATA STRUCTURE, HARDWARE, SOFTWARE PROCESSING
AND USER INTERFACE.

INTHE LITERATURE REVIEW PART OF THE STUDY THE NUMBER OF EXISTING RESEARCHES ON THE TOPIC ARE ANALYZED.
MOSTLY THE ONES ABOUT Al AND ITS IMPLICATIONS IN EDUCATION PROCESS, TECHNOLOGICAL PLATFORMS, ACTIVE
TEACHING METHODS AND THEIR MANAGEMENT, IMPLEMENTATION AND DEVELOPMENT.

THE STUDY IS 139 PRINT PAGES, AND UNITES THE CHAPTERS: INTRODUCTION, LITERATURE REVIEW, RESEARCH
METHODOLOGY, RESEARCH FINDINGS AND RESULTS, PLATFORM DESCRIPTION, CONCLUSION AND RECOMMENDATIONS,
BIBLIOGRAPHY (70 SOURCES). ILLUSTRATIONS AND VISUALS: 9 CHARTS, 13 DIAGRAMS, 7 DRAWINGS, 3 GRAPHS.

STUDY CONTENT

RESEARCH RESULTS AND FINDINGS

QUALITATIVE RESEARCH RESULTS

EXPERIMENT

EXPERIMENT WAS HELD TO CONDUCT RESEARCH. THE DETAILED DESCRIPTION IS GIVEN THE CHAPTER OF ,METHODOLOGY"
IN THE STUDY. STRATIFIED RANDOM SAMPLING OF POPULATION WAS USED. THIS KIND OF SAMPLING IS USEFUL
COMBINATION OF RANDOMIZATION AND CATEGORIZATION THAT ENABLED USE OF BOTH QUALITATIVE AND QUANTITATIVE
METHODS. STRATIFICATION ALSO GAVE US OPPORTUNITY TO REDUCE THE SIZE OF THE SAMPLE, AND MAKE THE RESEARCH
PROCESS MORE COMPOUND AND PRECISE IN TERMS OF VALIDATION. BOTH QUANTITATIVE AND QUALITATIVE METHODS

4



WERE USED FOR THE RESEARCH. IN TERMS OF QUANTITATIVE METHOD, EXPERIMENT, OBSERVATION, SURVEYS AND
STATISTICAL INSTRUMENTS WERE USED. IN-DEPTH INTERVIEWS WERE HELD WITH FOCUS GROUPS AND COURSE MENTORS
AS QUALITATIVE METHOD TOOLS.

STATISTICAL CALCULATIONS ARE USED FOR DATA ANALYSIS. RESULTS OF 400 ACTIVE STUDENT ARE COMPARED.

QUESTIONS ARE REGARDING COURSE MATERIALS FOR READING AND THEIR CONTENTS. IT IS NOTED THAT THE MATERIAL
EMBEDDED IN PLATFORM IS IDENTICALTO THE RESOURCES USED THROUGHOUT THE TRADITIONAL COURSE.

71% OF THE PARTICIPANTS THINK THAT THE AMOUNT OF READING MATERIAL IS MORE IN CASE OF TRADITIONAL LEARNING,
AND 50% OF THE THEM THINK THAT THE RESOURCES ARE THE SAME IN TERMS OF CONTENT. AND 445 IS SURE THAT THE
MATERIALS ARE MORE SUPERFICIAL WHILE USING PLATFORM. THERE ARE NUMBER OF EXPLANATIONS FOR THESE
CONTRADICTORY ANSWERS. THE ARTIFICIAL INTELLIGENCE DELIVERS THE THEORY INDIVIDUALLY, ACCORDING TO
STUDENT'S NEEDS. THIS PERSPECTIVE GIVES US OPPORTUNITY TO HAVE PERSONALIZED, INDIVIDUAL APPROACH TO EACH
STUDENT, AND THIS IS THE SOLUTION TO THE RESEARCH PROBLEM.

ITISIMPORTANTTO MENTION THAT A CATEGORY PARTICIPANTS WERE SUCCESSFUL STUDENTS, WHO HAD ALREADY PASSED
THE COURSE, AND THEY DID NOT USE THE PLATFORM FOR THE NEW INFORMATION SEARCH. THIS IS THE EXPLANATION
REGARDING THE CONTRADICTIONS IN “LEARNING MATERIALS". DURING THE WHOLE EXPERIMENT THE OBSERVERS NOTED
THAT A CATEGORY STUDENT HANDLED THE TASKS EASIER THAT OTHER GROUPS. THE REST OF THE TIME THEY TESTED THE Al
AND HELD DISCUSSIONS WITH EACH OTHER. THE OBSERVES NOTED IN THEIR DIARIES THAT IN MOST TIMES THE QUESTIONS
STUDENTS GAVE T0 Al, WERE NOT FORMULATED CORRECTLY AND SOMETIMES WERE TOO WORDY AND INCOMPREHENSIBLE
FORTHE AL THE STUDENTS DIDN'T TAKE INTO ACCOUNT THATTHE PLATFORM POSSESSED KNOWLEDGE ONLY OF PARTICULAR
FIELDS AND COULD NOT GIVE ANSWERS TO ALL THEIR QUESTIONS. FOR THAT REASON, 71% OF THESE (A) STUDENTS
RESPOND THAT “THE SYSTEM DIDN'T CONSIDER DETAILS". THIS RESULT IS WORTHY TO BE CONSIDERED DURING THE
PLATFORM IMPLEMENTATION, ASIT IS STUDENTS' RECOMMENDATION FOR SYSTEM REFINEMENT. ITISALSO RECOMMENDED
T0 CONDUCT SHORT TRAININGS FOR STUDENTS ON PLATFORM USAGE, THAT WILL MAKE IT MORE EFFECTIVE.

IFWE LOOK AT THE RESULTS OF B AND C CATEGORY PARTICIPANTS CONCERNING THE VOLUME MATERIALS THE A CATEGORY
ANSWERS ALSO BECOME CLEAR AND RELEVANT.

IN CATEGORY B FELL THE STUDENTS WHO FAILED THE “ENTREPRENEURSHIP" COURSE AND COULD NOT EARN CREDITS.

THE 100% OF PARTICIPANTS AGREE THAT PLATFORM HELPS THEM TO HANDLE WITH THE LEARNING MATERIALS. THE

LEARNING RECOURSES FOR 75% OF PARTICIPANTS WERE ACCEPTABLE IN TERMS OF VOLUME, AND FOR 25% IT WAS
ENOUGH TO UNDERSTAND THE CONTENT.



AS FOR C CATEGORY PARTICIPANTS, WHO WERE THE ONE WHO HAD NEVER PASSED THE “ENTREPRENEURSHIP" COURSE
BEFORE, 70% OF THEMTHINK THATTHEY HAD SUFFICIENTTIMETO ACQUIRE THEM AND ONLY 30% CONSIDER THE MATERIAL
T0 BE EXCESSIVE, BUT STILL SUFFICIENT TO HANDLE.

IN THIS CASE C CATEGORY STUDENTS WERE CONTROL GROUP TO SEE HOW WOULD THEY HANDLE IF THE INFORMATION WAS
GREATER IN VOLUME.

SURVEY RESULTS DEMONSTRATE THAT ALL PARTICIPANTS EVALUATE POSITIVELY THE Al USE IN LEARNING PROCESS AND
CONSIDER ITS IMPLEMENTATION AS POSITIVE IMPACT INTEACHING.

THE STATISTICALANALYSES OF THE RESULTS

BASIC STATISTICAL DATA WERE USED FOR QUANTITATIVE COMPARISON OF POPULATION OF 400 STUDENTS PARTICIPATING
INEXPERIMENT.

RESULTS ARE COMPARED USING UNIVERSITY 100-POINT ASSESSMENT SYSTEM, WHERE POINTS ARE DISTRIBUTED
ACCORDINGTO THE FOLLOWING SCHEME:

(A)91-100 EXCELLENT

(B) 81-90 VERY GOOD

(C) 71-80G0OD

(D) 61-70 SATISFACTORY

(E) 51-60 SUFFICIENT

(FXJ41-50 UNSATISFACTORY, A STUDENT IS GIVEN AN EXTRA CHANCE TO TAKE THE FINAL EXAMINATION

(F0-40 FAILURE, A STUDENT HAS TO PASS THE COURSE ANEW FOR GAINING CREDITS.

EVALUATION CATEGORY POPULATION (20 CONTACT HOURS) EXPERIMENT (10 CONTACT HOURS)
A 16% 12%
B 14% 24%
C 20% 12%
D 20% 29%
E 22% 3%
F 8% 21%

CHART 1. EVALUATION COMPARISON.

AS THE CHART 1 SHOWS, THE NUMBER OF STUDENTS THAT GOT A (91-100) DURING TRADITIONAL COURSE REPRESENTED

16% OF THE GROUP, BUT DURING THE EXPERIMENT ONLY 12% FELL INTHE SAME CATEGORY. INADDITION, THE NUMBER OF
6



STUDENTS WHO FAILED DURING THE EXPERIMENT ARE MORE, COMPARED TO THE NUMBER OF THE TRADITIONAL LECTURE
STUDENTS. THESE NUMBERS DENY THE ASSUMPTION THAT THE EXPERIMENT COURSE WAS EASIER, AS ONE MAY HAVE
THOUGHT ANALYZING THE SURVEY RESULTS.

OBSERVING THE DATA, WE CAN SAY THATTHE NUMBER OF STUDENTS IS REDUCED IN GRADE E—AND THEY REPRESENT ONLY
3%. GRADE E IS SUFFICIENT FOR THE STUDENT TO GET CREDIT. THIS INCREASES STUDENTS' DISTRIBUTION IN B AND D
CATEGORIES. THE RESULT ONCE MORE PROVES THATTHE PLATFORM IS SUCCESS FOR INDIVIDUALAPPROACH. ASNOTED BY
MENTORS, THE EVALUATION SCHEME IN CASE OF EXPERIMENT WAS MORE TRANSPARENT AND FAIRER. DURING THE
TRADITIONAL COURSE 22% OF STUDENTS GOT CREDIT BY GETTING LOW, BUT SUFFICIENT GRADE (THE NUMBER OF FAILED
STUDENTS IS INCREASED - 21%]), INEXPERIMENT SUCH STUDENTS FAILED OR IMPROVED RESULTS (D CATEGORY NUMBER
IS INCREASED — 29%]). AS FOR HIGH MARKS, FOR STUDENTS IT WAS HARDER T0 GET HIGHER GRADE (A CATEGORY WAS
REDUCED) COMPARED TO TRADITIONAL COURSE, HOWEVER MANY OF THEM WERE ATTENDING THE CLASS FOR SECOND TIME.

NEGATIVE CORRELATION IS 0BSERVED BETWEEN THE DATA, INDICATING THAT IN GENERAL THE OUTCOME OF THE COURSE
WAS NOT WORSENED BY THE TWICE REDUCED CONTACT HOURS.

35%

30% o
25% =
20% o
15%
(@] (@]

10%

5%

Q
0%
0% 5% 10% 15% 20% 25%

FIGURE 1. DATA CORRELATION

*THE AVERAGE DIFFICULTY WAS COMPUTED BY DIVIDING THE SMALLEST MARK OF THIS COURSE BY THE HIGHEST MARK OF
THE SAME COURSE.

**THE STANDARD DEVIATION WAS CALCULATED BY THE FORMULA:

n—1



WHEN x [STHE SAMPLE MEAN, #ISTHE NUMBER OF MEMBERS OF A SAMPLE.

***THE CORRELATION WAS CALCULATED BY THE FORMULA:

. 2= )X — )
V20— 2 X Ty — §)?

WHENX AND y ARE MEANS OF X¥AND YVARIABLES.

WE CAN MAKE COMPARISON OF OTHER STATISTICAL INDICATORS TO VALIDATE RESEARCH RESULTS.

CATEGORY AVERAGE GRADE | AVERAGEDIFFICULTY"  STANDARD DEVIATION™ RANGE | CORRELATION™

POPULATION 68 0,68 0,048 11

EXPERIMENT 13 0,73 0,088 95 -0,41

CHART 2. COMPARISON OF STATISTICAL DATA

AS SHOWN IN CHART 2, THE AVERAGE MARK INDICATORS, AS AVERAGE DIFFICULTY INDICATORS DIFFER BY 7% IN FAVOR OF
THE EXPERIMENT, AND THE DIFFERENCE BETWEEN COEFFICIENTS OF STANDARD DEVIATIONS DISPERSION IS 83%, THAT IS
CAUSED BY THE EXISTENCE OF MARKS OF THOSE STUDENTS WHO ARE PASSING THE COURSE FOR THE SECOND TIME. THIS
WAS EXPECTED AND PROVES THE ACCURACY OF CALCULATIONS ONCE MORE.
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GRAPH 2. STANDARD DEVIATION IN POPULATION
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GRAPH 3. STANDARD DEVIATION IN EXPERIMENT DATA

GRAPHS 2 AND 3 REPRESENT STANDARD DEVIATIONS INPOPULATION AND EXPERIMENT DATA.

"A CATEGORY" PARTICIPANTS WERE ALSO FORMED AS FOCUS GROUP AND THERE WERE HELD IN-DEPTH INTERVIEWS WITH
ALL OF THEM. THE INTERVIEW WAS BASED ON OPEN ENDED QUESTIONS. INTERVIEWEES WERE FREE IN EXPRESSION OF
THEIR VIEWS. THE AIM OF FOCUS GROUP WAS TO FIND OUT THE OPINION OF THOSE STUDENTS WHO SUCCEEDED IN BOTH,
TRADITIONAL AND INNOVATIVE FORM OF “ENTREPRENEURSHIP" COURSE.

THERESULTS OF EXPERTS QUANTITATE RESEARCH

THE RESULTS ARE BASED ON QUESTIONNAIRE SURVEY. 113 ACADEMIC STAFF FROM SIX GEORGIAN UNIVERSITIES
PARTICIPATED IN THE RESEARCH. THE RESEARCH SAMPLE, RESPONDENT SELECTION AND QUESTIONNAIRES ARE
PRESENTED INTHE “METHODOLOGY" PART OF THE PAPER.

77 PROFESSORS WERE FAMILIAR WITH THE NEW TECHNOLOGIES USING Al, AND THE REST, 26 OF THEM WERE AWARE OF IT.
ONLY 10 OUTOF 113 PROFESSORS HAD NO INFORMATION ABOUT SUCH INNOVATIONS.

THE MAJORITY OF THE SURVEYED PROFESSORS (73) CONSIDERS INNOVATIVE TECH PLATFORM AS A DIGITAL ASSISTANT
EXPEDIENT IN TEACHING PROCESS AND FAVORS ITS IMPLEMENTATION/USAGE. 28 PARTICIPANTS NEITHER FAVOR NOR
REJECT ITS NECESSITY, AND THE REST 12 PROFESSORS THINK INAPPROPRIATE THE PLATFORM USAGE.

IT IS INTERESTING TO NOTE THAT THE NUMBER OF PROFESSORS SUPPORTING THE PLATFORM IMPLEMENTATION IS
INCREASING FROM 73 TO 85, WHILE ANSWERING THE QUESTIONS IF THEY WOULD USE THE PLATFORM IN TEACHING. 17



RESPONDENTS DO NOT HAVE ANSWER ON THIS QUESTION AND 11 ONES DO NOT WANT TO USE THE PLATFORM. LATER WE
ANALYZED THESE ANSWERS BY OPEN ENDED QUESTIONS THEY'VE ANSWERED.

THE DATA IS SHOWN IN PERCENTAGE DISTRIBUTION. FOR COMPARISON SEE DIAGRAM 1.

I
WILINGNESS TO USE ~ ne— 85
UTILITY  —— 73
- ]
AWARENESS ~ n— 77
0 10 20 30 40 50 60 70 80 90
AWARENESS UTILITY WILINGNESS TO USE
| DON'TKNOW 26 28 17
L] 10 12 1
YES 11 13 85

= |DON'TKNOW =NO ~ YES

1. DIAGRAM 1. EXPERTS RESPONDS COMPARATIVE ANALYSIS BY PERCENTAGE DISTRIBUTION.

THE DIAGRAM CLEARLY DEMONSTRATES THE QUANTITATIVE ADVANTAGE OF THE PROFESSORS WHO ARE FAMILIAR WITH THE
PLATFORM AND FAVOR ITS IMPLEMENTATION AND ARE WILLING TO USE THE PLATFORM INTEACHING TO ASSIST THEM, OVER
THE ONES WHO DO NOT POSSESS INFORMATIONALABOUT THIS INNOVATION AND THUS ARE NOT READY AND WILLING TO USE
IT.

THEFACTTHAT 10% OF THE RESEARCH PARTICIPANTS ARE NOT AWARE OF THETECH PLATFORM AS OF THE ASSISTING MEAN
INTEACHING, INDICATES THE NECESSITY FOR ADDITIONAL ACTIVITIES (TRAININGS, MASTERCLASSES, SEMINARS AND ETC.).
THERE IS HIGH PROBABILITY THAT IN CASE OF RELEVANT INFORMATION DELIVERY THESE PROFESSORS WILL ALSO SUPPORT
THE IMPLEMENTATION OF THE NEW TECH PLATFORM IN TEACHING.
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FINANCIAL ANALYSES

THE NUMBER OF STUDENTS OF 2017 INTAKE WERE USED FOR FINANCIAL ANALYSIS. THE MEAN NUMBERS WITHIN
THREE UNDERGRADUATE PROGRAMS WERE TAKEN ACCORDINGLY TO THE CHANGES THAT GENERALLY HAPPEN DURING THE
STUDY PROCESS.

THERE ARE THREE UNDERGRADUATE PROGRAMS AT THE UNIVERSITY: BUSINESS ADMINISTRATION (MANAGEMENT),
BUSINESS ADMINISTRATION (FINANCES), INFORMATIONAL TECHNOLOGIES. THE MEAN NUMBER OF STUDENTS ONIT IS 300
STUDENTS, AND ONBA PROGRAMS 400. THE ANALYSES OF THEBOTH BA PROGRAMS WERE CONDUCTED TOGETHER, BECAUSE
THE NUMBER OF SUBJECTS FOR ONE YEAR INBOTH CASES ARE SAME.

ACCORDINGTO SYSTEM THE UNIVERSITY USES, THE NUMBER OF 50 AND 25 STUDENT GROUPS PER YEAR WERE TAKEN
FOR FINANCIAL CALCULATIONS, FOR FOUR-YEAR PERIOD EACH (PROGRAM DURATION). IN BA PROGRAM CURRICULUM 12 (5
ECTS) SUBJECTS ARE IN FIRST YEAR OF THE STUDIES. 2 OUT OF 10 SUBJECTS THAT ARE OFFERED ON THE SECOND YEAR OF
THE STUDIES, ARE 25 STUDENT GROUPS. FROM THE THIRD YEAR OF THEIR STUDIES STUDENTS CAN CHOOSE MINOR
PROGRAM, SO THE LAST TWO YEARS 2 CLASSES ARE 25 STUDENT GROUPS, AND 10 — 50 STUDENT GROUPS. AS FOR IT
PROGRAM ONLY FORTHE FIRSTYEAR THERE ARE 6 SUBJECTS THAT CAN BE DELIVERED FOR THE CLASSES CONSISTING OF 50
STUDENTS AND THE RESTTHREE YEARS ALL THE SUBJECTS ARE FOR 25 STUDENT GROUPS. THE NUMBER OF SUBJECTS ALSO
DIFFER FOR EACH PROGRAM YEAR TO YEAR BECAUSE OF THE ECTS. THE TOTAL NUMBER OF ECTS DURING ONE SEMESTER IS
30, AND DURING THE WHOLE UNDERGRADUATE PROGRAM 240.

TO DEMONSTRATE EXPENDITURES FOR TRADITIONAL PROGRAM WE DISCUSS UNDERGRADUATE PROGRAM IN IT. THE
GIVEN NUMBER OF STUDENTS IS 300, TEACHER'S HOURLY WAGE IS 40 GEL. TWO HOURS ARE DEDICATED TO ONE COURSE IN
A WEEK; THEREFORE, THE HOURLY WAGE IS MULTIPLIED BY 2 AND THE NUMBER OF GROUPS IN TO GET WEEKLY EXPENSES
ONTEACHING (1440GEL). DEPENDING ONTHE NUMBER OF GROUPS, THE WEEKLY EXPENSES ARE MULTIPLIED BY 15 AND 2
(THE NUMBER OF WEEKS IN SEMESTER AND NUMBER OF SEMESTERS IN ONE ACADEMIC YEAR]). IN CASE OF IT PROGRAM, IT
IS 129600 GEL. THERE ARE SOME OTHER EXPENSES ASSOCIATED WITH TEACHING AND THEY WERE ALSO ADDED DURING
CALCULATIONS. THESE EXPENSES ARE APPROXIMATELY 10800 GEL - 3 GEL PER STUDENT. THIS METHOD IS USED TO
CALCULATE THE TOTAL OF TEACHING EXPENSES FOR THE FULL FOUR-YEAR IT PROGRAM, AND FOR TRADITIONAL WAY OF
TEACHINGISIT 666 000 GEL.

NOW LET'S DISCUSS THE YEARLY EXPENSES OF THE SAME PROGRAM DELIVERED USING THE INNOVATIVE TECH
PLATFORM ONTHE FULLSCALE. INTHISMODELTHENUMBER OF STUDENTS INAGROUP DIFFERSAND ITIS 30, THUSNUMBER
OF GROUPS ISREDUCED ANDITIS 10, HOURLY WAGE AND THE HOURS DEDICATED TO ONE SUBJECT INA WEEK REMAIN THE
SAME — 40 GEL AND 2 HOURS RESPECTIVELY. IN SPITE OF THE FACT THAT THE TOTAL WEEKLY EXPENSE OF TEACHING IS
INCREASED, THE TOTAL COST OF THE SEMESTER IS STILL REDUCED BASED ON THE CONTACT HOUR REDUCTION. AND THE
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SAVING FOR ONE YEAR IS 81 600 GEL. IN THIS CASE IT IS IMPORTANT TO DISCUSS THE ADDITIONAL EXPENSES, AS THERE
ARE FIXED AND VARIABLE COSTSASSOCIATED WITHTHE DEVELOPMENT AND MAINTENANCE OF THE PLATFORM. BOTHTYPES
OF EXPENSES ARE 120 000 GELAND THEY ARE DISTRIBUTED ON TWO0 PROGRAMS FOR FOUR YEARS. THIS AMOUNT WILL NOT
BE INCLUDED IN FUTURE EXCEPT FOR THE MAINTENANCE COST IN OTHER PROGRAMS' BUDGETS. AFTER ALL CALCULATIONS,
THE TOTALTEACHING COSTS FOR ITPROGRAM USING THE PLATFORM IS 266 400, AND THE SAVINGS EQUALT0 399 600. -

THE SAME SCHEME WAS USED FOR THE FINANCIAL ANALYSIS OF THE BA PROGRAM. THE ONLY DIFFERENCE WAS THE
NUMBER OF STUDENTS IN BA CLASSES COMPARED TO IT CLASSES. IN BA GROUPS IN MOST CASES, CLASSES CONSIST OF 50
STUDENTS AND IT IS REFLECTED INTHE RESULTS TOO. IN CASE OF BA PROGRAMS, THE SAVING ON TEACHING WAS 220 800
GEL, THAT IS NEARLY JUST 54% OF THE IT PROGRAM'S WHILE USING TECH PLATFORM.

BECAUSE OF THE FACT THAT THE PLATFORM CANNOT BE INTRODUCED ON FULL BASIS, WE ALSO CALCULATED THE
FINANCIAL EFFECT OF ITS USAGE IN CASE OF 50% OF THE SUBJECTS.

FOR ITPROGRAM IT GAVE SAVING OF 169 800 GEL AND IN CASE OF BAPROGRAMS 37 800 GEL.

THECOMPARATIVE ANALYSIS OF CALCULATIONS FOR TRADITIONAL AND INNOVATIVE TEACHING USING
PLATFORM

BASED ON THE FINANCIAL ANALYSIS, FOR BETTER DEMONSTRATION, THE COMPARISON OF THE CALCULATIONS WAS
PERFORMED. THE RESULTS ARE PLOTTED AND REPRESENTED BY BAR CHARTS.

EACH DIAGRAM SHOWS THE COMPARISON OF THE CALCULATIONS FOR DIFFERENT TEACHING MODELS CONSIDERING THE
CHARACTERISTICS OF EACH PROGRAM (IT AND BA). THEY ALSO DEMONSTRATE THE PERCENTAGE DISTRIBUTION AND
DIFFERENCE, AND INDICATOR OF “BECOMING CHEAPER" TOO.

FOR INSTANCE, THE IMPLEMENTATION OF THE PLATFORM ON FULL BASIS, REPLACING THE TRADITIONAL FORM OF TEACHING
FORALLSUBJECTS INITPROGRAM, SHOWED 53% OF “GETTING CHEAPER" FOR THE FIRST YEAR, 61% FOR THE SECOND YEAR
AND 63% FOR THE REST TWO YEARS OF STUDY (GRAPH 1). THESE SAVINGS ARE IMPORTANT FOR THE HIGHER EDUCATION
INSTITUTIONS, CONSIDERING THE IMPROVED QUALITY OF TEACHING.
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ITFULL REPLACEMENT

200,000.00 64%
180,000.00 62%
160,000.00 60%
120,00000 58%
100,000.00 :Ex

80,000.00
60,000.00 52%
40,000.00 50%
0.00 YEAR 1 YEAR 2 YEAR 3 YEAR 4 46%
TRADITIONAL 140,400.00 169,200.00 178,200.00 178,200.00
mmmmm JS|NG PLATFORM 66,600.00 66,600.00 66,600.00 66,600.00
e GETTING CHEAPER 53% 61% 63% 63%
TRADITIONAL e USING PLATFORM  ——— GETTING CHEAPER

GRAPHI.THECOMPARISON OF EXPENSES IN CASE OF FULLY REPLACING TRADITIONAL TEACHING BY PLATFORM FOR IT
PROGRAM

AS THE GRAPH DEMONSTRATES (GRAPH 2], IN CASE OF BA PROGRAM COMPARED TO IT ONE, THE SAVINGS ARE LESS EVEN
FOR THE FULL REPLACEMET OF THE TEACHING IN ALL COURSES. FOR THE FIRST YEARIT IS 33%, 42 % FOR THE REST THREE
YEARS OF THE PROGRAM

160,000.00 45%
140,000.00 / 40%
120,000.00 35%
100,000.00 ggi‘;
80,000.00 200
§0,000.00 15%
40,000.00 10%
20,000.00 5%
0.00 YEAR 1 YEAR 2 YEAR 3 YEAR 4 0%
TRADITIONAL 129,600.00 129,600.00 148,800.00 148,800.00
mmmmm (JSING PLATFORM 87,000.00 75,000.00 87,000.00 87,000.00
e GETTING CHEAPER 33% 42% 42% 42%
TRADITIONAL s USING PLATFORM  —— GETTING CHEAPER

GRAPH 2. THE COMPARISON OF COSTS IN CASE OF FULLY REPLACING TRADITIONAL TEACHING BY PLATFORM FOR BA PROGRAM
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THE INDICATOR OF “GETTING CHEAPER" IS FAR LOWER IN CASE OF PARTIAL REPLACEMENT. AS THE DIAGRAM 3 SHOWS, THE
PARTIALREPLACEMENT OF SUBJECTS INITPROGRAM DEMONSTRATED 25.5% OF BECOMING CHEAPER FOR THE FULL FOUR-
YEAR STUDIES, AND IN BA PROGRAM PARTIAL REPLACEMENT CAUSED 6.75% DECREASE IN EXPENSES (GRAPH 4)

ITPARTIAL REPLACEMENT
200,000.00 30%
180,000.00
160,000.00 / 25%
140,000.00 20%
120,000.00
100,000.00 15%
80,000.00
60,000.00 10%
40,000.00 5%
20,000.00
0.00 YEAR 1 YEAR 2 YEAR 3 YEAR 4 0%
TRADITIONAL 140,400.00 169,200.00 178,200.00 178,200.00
mmmmm JS|NG PLATFORM 111,000.00 125,400.00 129,900.00 129,900.00
e GETTING CHEAPER 21% 26% 27% 27%
TRADITIONAL  wemmm USING PLATFORM  —— GETTING CHEAPER

GRAPH 3. THE COMPARISON OF EXPENSES IN CASE OF PARTIAL REPLACING TRADITIONAL TEACHING BY PLATFORM FOR IT
PROGRAM

BA PARTIAL REPLACEMENT

160,000.00 12%
140,000.00 0%
120,000.00
100,000.00 8%

80,000.00 6%
60,000.00 "
40,000.00
20,000.00 2%
0.00 YEAR 1 YEAR 2 YEAR 3 YEAR 4 0%
TRADITIONAL 129,600.00 129,600.00 148,800.00 148,800.00
mmmmm (JSING PLATFORM 115,800.00 127,200.00 133,200.00 142,800.00
e GETTING CHEAPER 1% 2% 10% 4%
TRADITIONAL  wsmmm USING PLATFORM  —— GETTING CHEAPER

GRAPH 4. THE COMPARISON OF EXPENSES IN CASE OF PARTIAL REPLACING TRADITIONAL TEACHING BY PLATFORM FOR BA
PROGRAM
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10.

CONCLUSIONS AND RECOMMENDATIONS

THE POTENTIAL OF IMPLEMENTATION OF NEW TECHNOLOGICAL PLATFORM IS EXPLORED, TO IMPROVE TEACHING
PROCESS ATTHE UNIVERSITIES.

BASED ON THE EXPERIMENT THE STUDENTS' SATISFACTION BY THE TECH PLATFORM USAGE AS TEACHER'S
ASSISTANT IS PROVED. THE MAJORITY OF STUDENTS EVALUATE THE ASSISTANT'S PARTICIPATION IN TEACHING
PROCESS POSITIVELY AND THINK OF ITS IMPLEMENTATION AS COMFORTABLE, IMPORTANT AND NECESSARY
INNOVATIONIN LEARNING PROCESS. THEY RECOMMEND THE PLATFORMTO BE USED INTEACHING OF ALL SUBJECTS
AND MAKING IT ASSISTING INSTRUMENT AT THE UNIVERSITY GENERALLY.

THE DEFICIENCIES AND WAYS OF IMPROVEMENT OF THE PLATFORM'S DEMO VERSION IS REVEALED BY THE EXPERT
PARTICIPANTS OF THE RESEARCH.

THE DESCRIPTION AND USAGE OF THE TECH PLATFORM IS CREATED AND DEMO VERSION IS DEVELOPED FOR THE
UNIVERSITIES.

THE READINESS OF OTHER UNIVERSITY TEACHERS FOR TECH PLATFORM INTEGRATION AS AN ASSISTANT IN
TEACHING PROCESS IS STUDIED. ACADEMICS EVALUATE THE INNOVATION POSITIVELY AND ARE EXPECTING THE
CHANGES. THEIR MAJORITY THINK THAT EXISTENCE OF SIMILAR ASSISTANT WILL IMPROVE TEACHING QUALITY AT
UNIVERSITY ENVIRONMENT.

ITIS IMPORTANT TO RAISE THE AWARENESS OF Al PLATFORMS AMONG THE UNIVERSITY ACADEMICS, AS 10% OF
THE PARTICIPANTS DID NOT POSSESS INFORMATION OF SUCH ABILITIES.

THE COSTS OF Al PLATFORM DEVELOPMENT AND ITS IMPLEMENTATION AT UNIVERSITY TEACHING ENVIRONMENT
ARE EXPLORED. THE CALCULATIONS ARE CONDUCTED FOR FULL FOUR-YEAR PROGRAMS.

THE FINANCIAL ANALYSIS OF REPLACEMENT OF TRADITIONAL TEACHING FOR ALL SUBJECTS AND IN CASE OF
PARTIAL REPLACEMENT IS CONDUCTED.

THE STATISTICAL COMPARISON OF THE EXPENSES OF TRADITIONAL AND INNOVATIVE TEACHING MODELS IS DONE.

THE “EXPENSE REDUCTION COEFFICIENT" IS INTRODUCES FOR BOTH OPTIONS AND IT IS PROVED THAT THE
PLATFORM UTILIZATION IS NOT ONLY PROFITABLE FOR THE UNIVERSITY IN TERMS OF EFFICIENCY, BUT ALSO FOR
QUALITY IMPROVEMENTS IN TEACHING.
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