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XAPAKTEPUCTUKA METO/IB PO3B'A3AHHA 3AJAYI KJIACU®IKALIIT
B IHTEJIEKTYAJIbHOMY AHAJII31 JAHUX HABYAJIbHUX [TPOTPAM

JocnimkeHo my6iikanii OcTaHHIX POKIB y raily3i IHTEIEKTyaJIbHOTO aHalli3y JaHUX HaBYAIBHHUX IporpaM. KinbkicTe qociimKkensb
y Wiit Ta;ysi 3pocTae, mpoTe 31eOUTBIIOro e OXHOTHIHI JOCIIHKEHHS, 1[0 BUKOPUCTOBYIOTH OHAKOBI BHOipkH naHuX. Po3pobieHo
KpHTepil, BIAOBIAHO 10 SIKUX OYyII0 oTpHMaHO BHOIPKY 3 MO TiKaIisIMH IJIs IPOBEACHHS aHAIi3y BUKOPUCTAHHS METO/IB iHTEIEKTY-
ABHOTO aHANI3y JaHUX HaBUAIBHKX IporpaM. HaifGinsmre nocmimkens y ramysi [nTenexryansHoro Ananizy JlaHux y HaBYaHHI CTO-
CYIOTBCS BUPIIIEHHS 3a/a4i KiacTepu3anii, kinacudikamnii Ta acomiarii. {1 cTBOpeHHs BUOIpKH 10 yBaru oOpaHo JOCIIHKEHHS 3 BH-
KOPHCTaHHSIM METOJIB Ta aJTOPHUTMIB, IO BUPIMIYIOTH 3amady kiacu¢ikanii. Bubipka crareil BKIIOUae TOCTIIKEHHS, IO aHATI3Y-
I0Th TPOXYKTUBHICTE METOJIB KiIacu(ikalii Ta NpeICTaBISIOTh Pe3yIbTaTH Ta IOPIBHSHHS MOKa3HHKIB. 3a pPe3ylbTaToM aHaNi3y
BHOPaHO aNrOpUTMH, IO OKA3yIOTh HalKpamli pe3ynbTaTH IPOAYKTHBHOCTI Cepel IHINX alrOpUTMIB 3 BUOIpKH. 3TiIHO i3 BCTAHOB-
JICHUMU KPUTEPIsIMH, KOXKHA ITyOJIiKaIlisl IOBUHHA BUPINIYBaTH KOHKPETHY HAyKOBY 3a7ady. Y Iil Tary3i METOOH iHTEIEKTyaIbHOTO
aHaNI3y JaHUX OTPUMYIOTH 3aCTOCYBAHHS UL BUPILICHHS Pi3HUX MPUKIAJHUX 3a7ad y HaBYaJIBHOMY Hpoleci. BinnoBigHo 1o xoH-
TEKCTy Ta THUITy IPUKJIATHOI 3a1adi 3aIeXKUTh BHOIp KOHKPETHOTO METOMY Ta TOYHICTh BUOpaHMX anroputMiB. Tomy kaTeropu3zamis
MIPUKJIQJHAUX 33aBJIaHb Ja€ 3MOTY OTPUMYBATH SIKiCHIII MiAXOIH 0 PO3B'I3aHHS HayKOBOI 3agadi. BeranoBieHo kaTeropii npodiema-

THKH, SIKHX CTOCYIOTBCSI HAa{O1IIbIIle HAyKOBHUX JOCIIKEHb 3 BHKOPUCTAHHSAM METO/IB KiIacHdikamii.
Kniouogi cnosa: iHTENEKTyaIbHUH aHANII3 HaBYAJIBHUX IIporpaM; KiIacH(ikalis; IpoayKTHBHICTH; alTOPUTMH; HaBUAIBHI IIPOT-

paMu; IPOrHO3YBaHHST; TIOPIBHSHHS aJTOPUTMIB.

Beryn. ¥V cydacHHX yMoBax BHKOpPUCTaHHS iH(opMa-
LIHNX TEXHOJIOTIH 3HAYHO MOKPAIIYIOTh SIKICTh HaBYaJb-
HOTrO Tporiecy. BonHoyac OCHOBHUM 3aBOaHHSAM OyIb SKO-
rO HaBYAJBHOTO 3aKJIaqy € BHCOKI OL[IHKM yJaCHHKIB HaB-
yaHHs. bepyun 10 yBaru pi3HOMaHITHI CTWJII Ta METOIH
HABYAHHS, MOBEIHKY CTYICHTIB Ta Pi3HOMAHITHI MiIXOAA
JI0 BUKJIa/IaHHS HE MOXKHa OJJHO3HAYHO CTBEP/KYBATH, 10
came iH(opMamiliHi TEXHOJIOTI] MalOTh NPSMHUH BIUIUB Ha
OCTaTOYHI pe3y/bTaTy HaBYaHHS. BIpoBa/KeHHs TEXHOJIO-
Tiif Jae 3MOT'y 3HaYHO PO3LIMPHUTH IHCTPYMEHTAapiii, METOIH
HaBUYaHHS, YPI3HOMaHITHUTHU CIIOCIO TOCTaBKM 3HaHb. Ta-
KO iH(opMaliiiHi cHCTeMH JONOMAararoTh SIKICHO yIpaB-
JISITH HaBYAJIBHUM TIpoliecoM. BIpooBK OCTaHHBOTO Jecs-
THITITTA iH(OPMaLiiiHI CHCTEMH CTaJld HEBiJ'€MHOIO YacTH-
HOI0 HaBYaHHSI Ta HEPO3PUBHO IHTETPOBaHI B IIPOLECH
MPUHHATTA pillieHb Y OyAb-sIKUX HaBYAJIBHUX 3aKJIa/1aX.

VYHacHiIoK BUKOPHUCTAHHS OyAb-sIKMX i1H(OpManiiHuX
CHCTEM HarpoMaJKyeTbCsl BEJIMKa KUTBKICTh faHuX. CTpyK-
Typa Ha CKJIaJ TaKUX JAHUX MO)Ke OyTH Haipi3HOMaHiTHi-
mor. Cuctemu 30epirafote iHpOpMamNilo Mpo aKTUBHICTH
CTYZAEHTIB, BIIOJOOAHHS, 3aC00M KOMYyHiKamii, MeBHI Mepco-
HaJBHI Aadi Tomo. Li naHi MOXyTh OyTH 00'€KTOM TS aHA-
Ji3y Ta MOXYTb OyTH BUKOPHCTaHi Il MPOrHO3YBaHHS yc-
MIITHOCTI, CTBOPEHHS 1HIUBIAyaTbHUX HABYAIGHUX IDIAHIB,
BHU3HAYCHHS MOBEIIHKM CTYIEHTa Ta CTHIIO HaBYaHHS,
CTBOpPCHHSA Mojenieii MoTuBamii. 3 Takux HaOOpiB JaHUX
MOXIJIMBO BUSIBUTH TI€BHI MIa0JIOHH Ta 3aKOHOMIipHOCTI. Ta-

IHpopmauisa npo asTopis:

Ky 3aJady po3B'sS3YIOTH 3a JIONOMOrOI0 I[HTENeKTyalbHOTrO
Amnanizy lanux (auri. Data Mining, IAJl) — npouecy Buo-
OyTKy 3HaHb 3 AaHuX. [A]] — 11e M KIUCIUILTIHAPHA TaTy3b,
0 BHUKOPHUCTOBYE pIi3HI METOOM Ta AITOPUTMHU IS
PO3B'sI3aHHS 337a4 KiIacTepu3allii, Kiacudikarii, acoriarii,
MIPOTHO3YBaHHs. 3aJEXKHO BiJ MOJEINEH, 110 BUKOPHUCTOBY-
I0ThCS, 3aJadi MOXKYThb OYyTH IIPOTHO3YIOUMMH a0o jec-
KpuITHBHUMH. [Tonrykom 3akoHOMipHOCTEH Ta 3HAaHb y Jla-
HUX, III0 TEHEPYIOThCS PI3HOMAHITHUMHU CHCTEMaMH, IO iH-
TErpoBaHi B HABYAJIBHUM NpoLeEC, 3aiiMaeThcsl OLIBII BY3b-
Ka ray3b, mo noxigHa Big IAJ] — IaTenekTyanpauit AHATI3
Hannx Hasuamsaoro Ilpomecy (amrn. Educational Data
Mining). Meromu Ta Mojeni, po3po0IieHi B Mexax i€l ra-
Ty3i, al0Th 3MOT'y Kpalle pO3YyMITH NMOBEAIHKY CTYICHTIB
Ta MPOTHO3YBATHU IXHIO YCHIIIHICTb.

[Tporao3yBaHHs MOBEAIHKH CTYICHTIB Ta CTHIIB HABYaH-
HS € OJTHUM i3 HalBaroMiImx 3aBaHb Y HAaBYAIEHOMY IIPO-
1ieci, TAKAM SIK 1 TIPOTHO3YBaHHS ycHimHOCTI. Po3B's3aHHS
TaKol 33/1a4i J]a€ 3MOT'y THYUKIIlle KepyBaTH iHANBITyaIbHH-
MU HaBYaJIGHUMH IIaHaMH{. Pi3HOMaHITHI YMHHHWKH MalOTh
BIUIMB HAa YCHIIIHICTh Ta CTWJIb HAaBYaHHS, TaKi SK: BIK,
CTaTh, OCBiTa OATBKIB, EKOHOMIUHI YMHHUKH. BupimeHHS
3amadi kiacuikamii mig yac nponecy A/l nae 3mory Buk-
Jagady iHIUBIAyaJbHO MiAXOIUTH JI0 TOTPEd KOHKPETHOTO
CTY/IEHTa, 1[0 NPUBOAUTH 10 BUIMX (iHAIBHHUX pE3yNbTa-
TiB Ta 3HAYHO ITiABUIIYE MOTHUBAIIIFO ITiJ] YaC HABYAHHS.

Metomu 3amadi xracudikalii € HaUTOMYJSPHIIIUMHA B
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IHTEJIEKTyaIbHOMY aHaji3l JAaHWX HaBYAJIBHOTO MPOIECY
3TiIHO 3 aHaJli30M HayKOBUX JIOCHTIJDKEHb OCTaHHIX POKiB
(Bishop, 2006).

Memoio ybo2o docniddncenns €:

® Jlocmigutu octaHHi myomikanii B ramysi Educational Data Mi-
ning.

® CTBOpUTH BHOIPKY MYONIKAIii, 110 BKIIOYAIOTH JOCIIHKEHHS 3
BUKOPHCTAHHSIM METOJIB, IO PO3B'I3YIOTH 3ajady KiIachdika-
mil.

® Bu3HaunTH, SIKi KOHKPETHI 3a/1adi BUPINIYIOTH aBTOPH 3a JIOTI0-
MOTO0 METOAIB KITacH(iKamii B IUX JOCITIIKEHHSX.

® Jlocnmiguty BUOpaHi aBTOpaMH METOIH y BHOipIi IyOiiKarii ta

BU3HAYUTU METOAU 3 HAWKpalllUMHU NOKa3HUKaMHU IMPOAYKTHB-

HOCTI.

AHani3 jgitepaTypHux qxepes. KijgbkicTb cratei, mo
CTOCYIOTBCSl JOCIHI/DKEHHS y Wi ramysi, IOpOKy 30iib-
mryerbes (Singh, 2017), mo cBiguuTh Npo 3pocTarounii iH-
TEpec Ta BEJMKI MOMJIMBOCTI 3aCTOCYBAHHS 1HTEJIEKTYyalb-
HOTO aHali3y JAaHWX 3311 TMOKPAIEHHS NpoLecy HaBYaH-
Hs. BomHowac icHye Oarato J0CiiUKEHb MOTOYHOTO CTaHY
rajmy3i Ta OIS JITEpaTypHUX DKepesl 3 aHaTi30M BXKE
OITyOJTIKOBaHMX JIOCIIiKEHb. BUIBIIICTE JOCIiKEeHb 30ce-
peIDKeH] Ha TaKUX 3alUTaHHIX:

® 3HaxXO/DKCHHsT BU3HAYAJIbHUX UYWHHUKIB, SIKI MAlOTh BIUIUB Ha

YCIIIIHICTh Y HABYAIFHOMY IIPOLIECi.

L4 HOH_IyK OIITUMaJIBHUX MeTOﬂiB Ta aJ'Il"OpPITMiB JJI1 TIPOrHO3y-

BaHHA YCHIIIHOCTI.

® Bu3HayeHHS! TOYHOCTI Ta NPOXYKTUBHOCTI BHOpaHUX METOAIB

Ta MIXOMJ1B.

3 BHKOPHCTAHHSM METOJIB IHTEJICKTYaJIFHOTO aHANi3y
JIaHUX TIPOTHOCTUYHE MOJICIIOBAHHS 3a3BUYall BUKOPHCTO-
BYIOTh Yy TIPOrHO3YBaHHI YCIIIIHOCTI CTYIEHTIB. 3arajiom
KIJIBKICTh JTOCHDKEHb Yy c(epi IHTEIEKTYaJbHOIO aHaTi3y
JIAaHUX Yy OCBITHIX Iporpamax HIBHAKO 3pOCTAE, a TAKOXK
30UIBIIYETHCS PI3HOMAHITHICTh BUKOPUCTOBYBAaHNX METOJIIB
(Hellas et al., 2018). Bignosigno B nocmimpkenni (Muthuk-
rishnan et al., 2017) 6ys10 po3risHYyTO METOM, 110 BUKOPHC-
TOBYIOTH JJIsl CTBOPEHHSI MOJIEJIEH, Ta IPOTrHO3YBaHHS Yyc-
mimmHocTi. i Meronu Oyio mojiieHo Ha 4 KaTeropii: 1epeBo
TIPUIHATTS pillIeHb, PETPECito, KJIACTEPH3AIIif0 Ta BCI PEIITa.

VY nocnimkenni (Manjarres et al., 2018) Oyno npoanaiti-
3oBaHO moHay 100 myOmikariii i BCTAHOBIICHO, IO, PO3IIO-
yuHatoud 3 2010 p., 3HAYHUI iHTEpeC y NOCIIHKEHHSIX MTPH-
JIJIEHO aHaji3y NMPUYMH BiJpaxyBaHb 3 HaBYAJIBHUX IIPOT-
paM Ta MoOyIOBHM NPOTHOCTHYHHMX Mojeneid. B ogHOmy 3
OCTaHHIX OrIAiB MyOJikamiii Oyno Knacu(ikoBaHO YHUHHH-
KH, 10 Opaiuch 10 yBard HaiyacTilIe B JOCIIKEHHI MIPH-
YMH BiJpaxyBaHb: NEPCOHANIBHI, aKaJeMidHi, EKOHOMIYHIi,
comiajbHi Ta IHCTUTYIIHHI. | HAHOLIBII JOCTIHKYBAaHUMH €
TIEPCOHANBHI YMHHUKH, TaKi SK: BiK, CTaTh, HAIIOHATHHICTh
(Alban et al., 2019).

[Ipote TpaauIiiiHi aITOPUTMH Ta IiJXOAU IHTECICKTY-
aJBHOTO aHaNi3y JaHUX HE MOXYTh OyTH 0e3mocepeqHbo
3aCTOCOBaHI JI0 BUPIMIEHHS NMpo0JieM y HaBYaJIBHOMY ITPO-
IIeci, OCKITbKM BOHM MOXYTh MaTu crenudiuyHy MeTy Ta
¢yukmiro. e o3Havae, 1Mo crrovaTKy MOBHHEH OYTH 3aCTO-
COBaHMH aJITOPUTM IIONEPEIHHOI0 OOPOOJICHHS 1 TIIBKU TO-
i MOXYThb OyTH 3acTOCOBaHi JesKi cHenudiuHi MeToau
aHami3y gaHux. OJHAM i3 TaKMX aJTOPUTMIB IONEPETHBOL
00pobku € kiractepusauis (Dutt et al., 2017). Cucremarmy-
Hi OIJISIM JIiTEpaTypH IiATBEPDKYIOTh 3arajbHy TEHIEH-
Ii10 Y BUKOPUCTaHHI METO/IiB JIIHIKHOI perpecii Ta kinacudi-
Karii, sKi € HalOIIbII MONMYJIIPHUMHU 1O BHKOPHCTaHHS B
pizHOMaHiTHHX mociimkenHsx (Hellas et al., 2018). IIpore
BCE IE 3aJIMIIAIOTHCS 3aUTAHHS 0 SKOCTI JOCIIiIKEHB,

30CepePKEHNX Y MpobJIeMaTHIli MPOrHO3yBaHHS YCITIIITHOC-
1i. Timeku 33 % HoCIiPKEHh MAIOTh YiTKY ITOCTAHOBKY 3a-
nadi W Tibkn § % JOCITIDKEHb NEpeBipsuTd Pe3yabTaTH B
JIEKUTBKOX Habopax maHux HaBuanbHHX nporpam (Hellas et
al., 2018).

Meton pociaimkeHnHsi. bitbnricte HaykoBUX poOiT, IO
BHKOPHCTOBYIOTh METOAM Kiacudikamii y CBOIX JOCIi-
JOKEHHSX, MOYKHA TIOJUTNTH 32 TAKUMH KaTeTrOpisIMH:

® JTOCIiUKSHHS IIBUAKOAIT BHOPAHUX METOJIB Ta aTOPUTMIB;

® JOCIIKEHHS] YMHHHKIB, 110 BIUTMBAIOTh HA BUPIMICHHS MEBHOI
po0OIeMH;

® HOBI METO/H, II[0 MOXKHA 3aCTOCOBYBATH B 331a4i Kiacugikarii.

J71st GinTbIn SIKiCHOTO aHAaJi3y HAYKOBHX POOIT OYI10 BHO-
paHO CTaTTi, IO MOCTIHKYIOTh IIBUAKOMIF0O METOMIIB Ta aj-
TOPUTMIB, SIKi PO3B'SI3yI0Th 3a1aui Kiacudikarii. byio mpo-
aHaji3oBaHO BHOipKy 3 Oinbine, Hixk 100 cratei, Ta BUOpa-
Ho 20 my6uikamii, mo Oynu orryOJIiKoBaHi BIPOJOBX OC-
TaHHIX 5—7 POKIB, Ta 5K Miqagany 1 KpuTepii BUOipKy.
OCHOBHUMU KpHUTEPisIMH BUOIpKH OyIIH:

® yiTKa MOCTAaHOBKA HAYKOBOI 33/1adi 3 OKPECICHOIO MPOOIIEMOI0;
® BUKOPHCTAHHS AT OPUTMIB KIacH(iKaii;
® IPOJEMOHCTPOBAHI PE3YNBTATH MPOXYKTUBHOCTI BUOPAaHHUX Me-

TOHO1B.

OCKUTBKH TyX€ 4acTO aBTOPH BUKOPHCTOBYIOTH Y JIOC-
JDKSHHI JICKUTbKa aJlrOpUTMIB, 10 YBarum Opaid TiIbKA
riepi 4 anropuTMH 3 HaHKpamyM IMOKa3HUKOM TOYHOCTI B
KOHKpeTHill myOuikamii. Takoxk, Oepydn 10 yBaru pesyiib-
TaTH IHIIMX MyONiKauiii HAa TeMy JITEpaTypHHUX OTJIIIB
(Hellas et al., 2018), y Bubipky monaganyu TUTBKH Ti JOCITi-
JOKEHHS, 1110 BUKOPUCTOBYBAJIN YHIKaJIbHY HEIIOBTOPIOBAHY
BHOIpKY JaHHX.

PesynbraTn mocaimxkenHs. Y Tabn. | HaBeneHO cITd-
COK 3aBJIaHb, 110 BUPILIYBaJIK aBTOPH 32 JJOIOMOT'0OI0 METO-
IiB KiacuQikarii.

Taou. 1. Cnucok 3aBaaHb

Kimpkicts cra-
3aBiaHHs . .
Teil 3 BUOIpKH
[Iporuo3yBaHHs yCHINIHOCTI 15
BusBneHHs CTyneHTIB, sIKi Tepe0yBarOTh il PU- D)
3UKOM
[IporHo3yBaHHs BiAYHCICHB 32 HEYCIHINHICTh 3
Knacuikanis cTuiiB HaB4aHHS 1

VY Tabn. 2 HaBeleHO CNHCOK YCiX METOMIB Ta ajrOpHT-
MiB, SIKI BUKOPHCTOBYBAJIHM aBTOPaMH JJIsl BUPILIEHHS MOC-
TaBJICHUX 3aBIaHb.

Tao6u. 2. Cnucok ycix MeToiB Ta aJITOPHTMIB
KimpkicTs cra-

AJropuT™ Teit 3 BUOIpKH
J48 11
Naive Bayes 12

Zero R, PART, COMP, Decision Stump, MLP,

C-Support Vector Classification, !

Logistic Regression, Random Forest, Multilayer 5
perceptron, KNN, Support Vector Machines

RBFNetwork, RepTREE, NBTree 2
JRip 3

Sk BumHO 3 Tabn. 2, HalvacTime B i BUOIPIN JOCITI-
JOKEHb BUKOpHCTOBYBaiu Meroau J48 ta Naive Bayes. 3a-
rajioM y Bubipui crareit Oyno npoananizoano 19 anropur-
MiB. J[OCTOBIpHICTH OTpHMAaTHX MaTEeMaTHYHHX MOJEIICH
aBTOPU JOCII/DKEHB 3/1e0LIBIIOTO OL[IHIOBAIM METO/IOM I1e-
pexpecnoi nepesipku (10-fold cross-validation).

CepenHi 3HA4YCHHS TOYHOCTI KOXKHOTO 3 aJTOPUTMIB
npezacrasieno y tadi. 3. CepenHro mudpy o0paxoByBau
0e3 ypaxyBaHHS MiHIMaJbHOTO Ta MaKCHMAJIBHOTO 3Ha-
YEHb.
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Taou. 3. CepenHi 3HauYeHHs TOYHOCTi AJIrOpUTMIiB, %o

J48 (Kabakchieva, 2013) (Kaur et al., 2015) (Osmanbegovic¢ et al., 2015) (Bhavesh Patel et al., 2017) (Umar Bawah al., 2018)
(Shakeelet al., 2016) (Al Luhaybi et al., 2018) (Kabakchieva, Dorina., 2013) (Maaliw et al., 2017) (Kaur et al., 2017) (Jovanovic | 78
etal, 2012)
Naive Bayes (Kabakchieva, 2013) (Singh et al., 2017) (Asif, Raheela, et al., 2017) (Kaur et al., 2015) (Bhavesh Patel et al., 2017)
(Lopez, Manuel Ignacio, et al., 2012) (Shakeelet al., 2016) (Al Luhaybi et al., 2018) (Kabakchieva, Dorina., 2013) (Veena, 2017) | 77
(Maaliw et al., 2017) (Jovanovic et al., 2012)
Zero R (Singh et al., 2017) 76
Logistic Regression (Osmanbegovic¢ et al., 2015) (Bhavesh Patel et al., 2017) (Bucos et al., 2017) (Jovanovic et al., 2012)) (Mar- 90
bouti et al., 2016)
Support Vector Machines (Kaur et al., 2015) (Agarwal et al., 2012) (Soni, Astha, et al. et al., 2018) (Lopez, Manuel Ignacio, et 89
al., 2012) (Veena, 2017) (Kaur et al., 2017) (Marbouti et al., 2016)
RBFNetwork (Agarwal et al., 2012) (Lopez, Manuel Ignacio, et al., 2012) 88
JRip (Osmanbegovi¢ et al., 2015) (Mobasheret al., 2017) (Kabakchieva, Dorina., 2013) 69
PART (Mobasheret al., 2017) 69
COMP (Abu-Oda et al., 2015) 98
Decision Stump (Mobasheret al., 2017) 70
MLP (Umar Bawah al., 2018) 84
C-Support Vector (Bucos et al., 2017) 85
Rlandom) Forest (Asif, Raheela, et al., 2017) (Osmanbegovi¢ et al., 2015)(Shakeelet al., 2016) (Bucos et al., 2017) (Jovanovic et 2
al., 2012
lg/lultilayTr perce)eptron (Kaur et al., 2015) (Agarwal et al., 2012) (Lopez, Manuel Ignacio, et al., 2012) (Kaur et al., 2017) (Mar- 34
outi et al., 2016
KNN (Kabakchieva, 2013) (Umar Bawah al., 2018) (Kabakchieva, Dorina., 2013) (Veena, 2017) (Marbouti et al., 2016) 74
NBTree (Abu-Oda et al., 2015) (Maaliw et al., 2017) 87
RepTREE (Mobasheret al., 2017) (Kaur et al., 2017) 70

Ha pucynky 300paxxeHO 3Ha4e€HHS TOYHOCTI THX aJro-
PHUTMIB Ta METOJIB, SIKi TPAIUIAIOTHCS B OLIbIIE HDK 5 cTaT-
Tsax. 1li 3HaYeHHS TOYHIMNI, OCKITBKH 3HAYEHHS TOYHOCTI
Ma€ BEJIMKY 3aJICKHICTb BiJl BHOPaHUX AaHHUX, TOMY JJIsI KO-
PEKTHIIIOTO aHajli3y MOTPiOHO BpaxoBYBAaTH OLIBLITY Kilb-
KiCTh CTaTew.

40 90 89

80 s 82

70 74
60
50
40
30
20
10

Naive  KNN

Bayes

0 ;
Logistic Support Multilayer Random  J48

Regression Vector Perceptron Forest
Machines

PucyHok. 3Ha4eHHS TOYHOCTI HAOLIBII BXXUBAHHUX AT OPUTMIB, %o

BinmoBimHO 10 mMpoaHaNmi30BaHUX PE3yAbTATIB 3 BHOIp-
KU CTaTel, anropuTMaMy 3 HalO1IbIIo TOUHICTIO € Logis-
tic, Multilayer Perceptron, Support Vector Machines
(Functions-based algorithms), Ta Random Forest (Trees-ba-
sed algorithms), Tounicte sikux nepesuirye 80 %. Bomno-
Yyac NOTPiOHO 3a3HAYMTH, IO AITOPUTMH, SIKI HaiyacTime
BHUKOPHCTOBYBAIH B JOCIIKEHHSX, HE ITOKA3aJIH BHCOKHX
pe3ynbTaTiB MpOXYKTUBHOCTI. IIpoTe Benmka 3ajeKHICTH
iCHye BiJl METH JOCIIDKEHHS Ta BiJi KOHKPETHOI BUOiIpKU
nannx. Hampukman, meron Logistic Regression mokasye
Ppi3HI pe3yiIbTaTH TOYHOCTI B JOCITI/DKEHHSAX, JI€ METOIO OYy-
JIO AOCIINTH MOXJIMBOCTI IPOTHO3YBAaHHS YCIHIIIHOTO 3a-
BepuieHHst HaByaHHs (Bucos et al., 2018), Ta nporHo3yBas-
HS BifpaxyBaHHS 3 HaB4aHHA (Jovanovic et al., 2012). Kon-
KpeTHa BHOIpKa JaHWX MOXE MICTUTH Pi3HOMAaHITHI YNHHH-
KM, 1[0 THM YH iHIIUM YUHOM BIUIMBAIOTH Ha TOYHICTH JJOC-
mijpkeHHs. Hanpukman, mig gac IpOrHo3yBaHHS 3HA4YCHb
(iHaTBHUX OLIHOK BUKOPHCTOBYIOTh YHHHHK YYacTi Ta aK-
TUBHOCTI CTYJEHTIB y hopymax Ta auckycisx (Marbouti et
al., 2016). Asrop mocmimxenus (Luhaybi et al., 2018) Ta-

KOXX 3BEpTa€ yBary Ha BEJIHMKWH BIUIUB KOHTEKCTY Ta METH
Ha OCTaTOYHi pe3yJbTaTH.

BucHoBkn. Y 1bOMYy JOCHIDKEHHI IpOaHAII30BAHO
120 myOixamii, Ta 3a 3agaHUMHK KpuTepisiMu Oyino BUOpa-
HO 21 my6uikariro, omyOJiKOBaHMX 3a OCTaHHI 5—7 POKiB,
JIe aBTOPHU JOCIHIHKYIOTh Pi3HOMaHITHI METOIH, IO BUKO-
PHUCTOBYIOTHCS [UISl PO3B'SI3aHHS 337adi Kiacudikanii B ra-
Jy31 IHTEIEKTYaJbHOTO aHaJli3y JaHUX HABYAJIBHHUX ITPOT-
pam. Byino Bu3HaueHO 4 alropuTMy, 10 OTPUMAIN HallKpa-
i cepeHi MOKAa3HUKH HPOIYKTHBHOCTI B IIUX JOCIIi/KEH-
HsAX. BcraHOBNIEHO, 10 HAMBHINI ITOKa3HUKU ITPOIYKTHB-
HocTi orpuMmainy anroputMu Logistic Regression Ta Support
Vector Machines. Pe3ynbTatéi NpOIyKTHBHOCTI METOAY
KNN € naimxyuMu. Bel naHi HaBeAeHO B TaOIMYHUX Ta
rpadigHOMY ITpeACTaBIICHHI.
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V.R. Verhun
Lviv Polytechnic National University, Lviv, Ukraine

REVIEW OF CLASSIFICATION METHODS IN EDUCATIONAL DATA MINING

Educational data mining is an emerging discipline, concerned with developing methods for exploring the unique and increasingly

large-scale data that come from educational settings and using those methods to better understand students, and the settings which
they learn in. Currently there is an increasing interest in data mining and educational systems, making educational data mining a new
growing research community. The number of studies in this industry is constantly increasing; however, it is mainly the same type of
research that uses the same data sets. The research of publications of recent years in the field of educational data mining has been
conducted. In order to analyze the use of methods of the educational data mining in recent publications and for more precise selection
of published articles for this analysis the criteria for selecting specific articles has been developed. According to developed criteria a
data set with publications has been created. Most studies in educational data mining are devoted to solving the problem of clustering,
classification and association. In this research the data set of publications has been created by taking into consideration the articles
which includes the methods and algorithms for solving the classification problem. All the selected articles include researches that
analyze the performance of classification methods and present results and benchmarking of those methods. As a result of the analysis
of created data set of articles the algorithms that show the best performance results among other are highlighted. According to the es-
tablished criteria, each publication from data set should address a specific scientific problem. Methods of educational data mining are
used to solve various applied problems in the learning process. Depending on the context and type of application, the choice of a spe-
cific method and the accuracy of the selected algorithms highly depend on a specific application problem. Therefore, categorization
of applied tasks allows obtaining more qualitative approaches to solving a scientific problem. The categories of problems most often
solved by educational data mining methods have been established.
Keywords: data mining; educational data mining; classification; performance; educational programs; performance prediction.
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