Learning Analytics kemerimen onnaiin ungopmMaTHka cbIHbIOLIHAA dropout-ThI

0omxay: Kazakcran 0olibIHIIA KON AeHreil1i Mogeb

Amaarna. byn  makanaga  Kasakcrangarsl  OHNaiiH - MHQoOpMaTHKa  KypcTapbiHia
CTYACHTTEPAIH OKY YPpAICIHCH WBIFRIN Kamy (dropout) BIKTHMAIABIFBIH aniblH ana Oomxkayra
OarpITTan¥aH Kemn JEHreinli MoJenb d3ipleymiH e3eKTiNir KaH-KakKThl KapacTelpbuiaabl, cebebi
OHTaliH OiniM GepyiH KapKbIHIBHI JaMyblHa KapamacTaH, CTYJIEHTTEpPiH KypCThl TacTam KeTy
AeHreii xorapel OonbIn Kadayaa, Oy OKBITYIBIH JKajnel THIMAUIINIHE >xoHe OiliM canmachiHa
aiTapnelkTal Tepic acep ereni. 3eprrey Learning Analytics (OkbITy AHAIMTHKACHI) KypallapbiH
naifanana oTeIpLI, CTYASHTTEPAIH nuardopmanarsl oKy OSNICeHIIITTHIH CalIbIK KOPCETKIITEPiH
(yiiere Kipy sKMUIIr, TANChIPMa OPbIHIAY YAKBITBI), JKEKE MOTHBAIIHACKIH, O31HIIK TAPTIOIH kaHE
WHCTHTYIIMOHATABIK JEHreHeri OKy OpPTAChIHBIH CaNackl CHAKTHI OPTYpAl (akTopaapasl KelleH Il
TYpae Tangayra HerizaenreH. 3eprrey OapbeickiHaa KasakCTaHHBIH VI KOFapbl OKY OPHBIHIAFBI
Stepik ;xone Moodle nnardopmanapeiHan 250 CTYAEHTTIH AepeKTepiHe TEPEH Taaaay Kyprizinmi.
Onapasl Tanaay yiiH JepeKTepilii HepapXxHUsIIbIK CHIaThIH €CKEPETIH Kan AeHTeHIl JTOTHCTHKAIIBIK
perpeccHs MoJesl KOJIIaHbL1Ibl, OYII JKeKe AKaHe TONTHIK KOPCeTKIITEpP apackiHIarbl Kypae/i e3apa
OaitnanbicThl afiKblHAyFa MYMKiHAIK Oepui. Osipiaenred mopenbsAin Goiuxay manfiri 87%-nbl
KYpajibl, Oy OHBIH KOFAPBI THIMIINITIH kKopcereni. Hotmmkenep cTynenTrin OeNCeHUNK YaKbIThI
MEH MOTHBALHA [eHTell dropout BIKTHMAIABIFBIHA €H KON 9CEep ETETIHIH, al OKbITYIIBIHBIH
YaKTBUIB! Kepi OaiiTaHBICH! JKOHE canasibl HHQPIBIK HHPPaKYPbIIBIM MaHbI3Ibl HHCTHTYIHOHAIIBIK
(axrtopnap exenin manmenmeni. Makamana Learning Analytics kypanmapein XKacawasl MuTennext
(AI) snemeHTTEpiMEH OipIKTIPY apKbUIbI OKBITYIBI JKEKEICHIIPY KOHE TayeKenl TOObIHA KaTaThiH
CTYIEHTTEPre VaKTblIbl KOMEK KOPCEeTEeTiH epre eckepry KyHeciHiH TeTiKTepi cHnaTTaiaibl.
3eprrey HOTHXKENEPl KasakCTaH/AblK Oinim Oepy kyilleciHle JepeKTepre HerizieinreH Iemim
KabbUIIay MOJICHHETIH KAllLIITACTLIPYFA SKOHE OKbITY CANACKIH KETULIPYre yjiec Kocabl.

Tipex ce3aep: learning analytics, Dropout Prediction, onnaifH OKbITY, KOI JCHICHIIl MOIEIBb,
nHpOpMaTHKA KYpPCTaphl, KacaHdbl MHTEICKT, Ka3akcTaH, CTYIEHT MOTHBALMSICHI, JEpeKTepre
HETI3ENTeH MIEIM, EpTe ECKepPTY Kykeci.

IIpornosHpoBanue oTceBa B OHJIANH-KIacce HHGPOPMATHKH ¢ NOMOIIBIO

Learning Analytics: Muoroyposuesas Mojae.b nmo Kazaxcrany

Annoranms. B nanHoil crarke BCECTOPOHHE paccMaTpHBAETCs aKTyalbHOCThH pa3paboTKH
MHOTOYpPOBHEBOH MOJIENHN, HarpaBleHHOH Ha MPOTHO3HWPOBaHHE BEPOATHOCTH oTceBa (dropout)
CTYAEHTOB ¢ oHlaiH-Kypcos 1o uudopmaruke B Kaszaxcrane. HecMoTpst Ha HHTEHCHBHOE Pa3BUTHE
OHNaiH-00pa30BaHusA, YPOBEHbL OTCEBA CTYJAEHTOB OCTAETCH BBICOKHM, YTO OKA43bIBAET
3HAYMTEIBHOE HETaTMBHOE BAMAHME HA 00wy 2bhdexkTHBHOCTE 00YHEHHMS M KaudeCTBO
Oﬁpa?]OBaHHﬂ. HCCHET,I{UBEIHHC OCHOBAaHO Hd KOMIUICKCHOM aHAJIH3C PAasIHYHBIX Cl'JElKTO[JOB c
HCMONB30BaHMEM HHCTpYMeHTOB Learning Analytics (AnanuTHku oOydeHus). DTH (akTopsl
BKJIFOYAIOT KOJTHYECTREHHBIE MOKa3aTeqn yueOHOH aKTHBHOCTH CTYACHTOB Ha miardopme (dactora
BXOJIOB B CHCTEMY, BPEMs BBITIOJHEHHS 3aJaHHil), THYHYIO MOTHBALIHIO, CAMOJIHMCIIMILINHY, & TAKKE
KauecTBO yueOHOH cpejlbl HA MHCTHTYLIMOHAIBEHOM ypoBHe. B Xome uccienoBanus ObUI MPOBEIEH
rnyOokuil ananu3 namusix 250 crynentoB ¢ miardopm Stepik 1 Moodle B Tpex Boiciinx yueOHbIX
sapeneHnsax Kasaxcrana., [lns ux ananusa Obuia MCNONB30BAHA MHOTOYPOBHEBAS JTOTHCTHHECKAs
perpeccHs, KOTOpas YHYHTHIBACT HEPAPXHYECKHH XapakTep JaHHBIX, YTO MO3BOJHIO BBIABUTH
CIOHBIC B3AaHMOCBAZH MCEHEIY HHIHBHAYAIBRHBRIMH H TPYHIMOBRIMHA MOKAZATCIAMH. Tounocts
MPOTHO3HMPOBAaHKHA paszpaboTanHoi mMopenu cocrtaeuna 87%, YTO CBHAETEILCTBYET O €€ BLICOKOH
spdexrusHocTr. PesyipTarsl nokasajid, YyTo BpeMs aKTHBHOCTH CTYAEHTA W YPOBEHbL MOTHBALMH
OKa3blBal0T HauOONIbIIEEe BIMAHHE HAa BEPOSTHOCTH OTCEBA, B TO BPEMS Kak CBOEBpPEMEHHas
oOparHas cBsi3b OT Hpenojasareiss M KayecTBeHHas 1Mdposas HHPACTPYKTypa ABISIOTCH
B@JKHBIMH MHCTHTYHHOHAILHBIMH (pakTOpaMH. B crarbe ONMCHIBAIOTCS MEXAHW3MBI CHCTEMBI
PAHHETO MNPEAYNPEHKICHHSA, KOTOpas MEPCOHATH3HPYET OOYHCHHE M OKa3bIBACT CBOCBPEMCHHYHO
MOMOIIbL CTYAEHTaM W3 TPYINBEI PHCKA MyTeM WHTETpanuu WHCTpymMeHToB Learning Analytics c
anementaMH HckycctBennoro HMutennekta (MH). Pesynbrarel HMccnenoBaHHS CIOCOOCTBYIOT
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(OPMHPOBAHHIO KYJIBTYPhI IPHHATHS PELICHHH, OCHOBAHHBIX HA JAHHBIX, H YIYYLIICHUIO KAa4eCTBa
()Gy‘-{CHHH B CHCTEMC OﬁpﬂBOBﬁHHﬂ Ka'jaXCTBHEl.

KmoueBwsie caosa: learning  analytics, nporHo3 orceBa, OHaiiH-00yueHHe,
MHOTOYPOBHEBAS MOJAENb, KYpPCH HMH(OPMATHKHM, MCKYCCTBEHHBIH WHTenIekT, Kazaxcras,
MOTHBAlMg  CTYACHTOB, [IPUHATHE pEICHMII HAa OCHOBE [AHHBIX, CHCTEMa pPaHHEro
NPenyNpPeskIeHHS.

Predicting Dropout in Online Informatics Classes Using Learning
Analytics: A Multi-Level Model for Kazakhstan

Abstract. This article comprehensively examines the relevance of developing a multi-level
model aimed at predicting the probability of student dropout from online Informatics courses in
Kazakhstan. Despite the rapid development of online education, the student dropout rate remains
high, which significantly and negatively affects the overall efficiency of learning and the quality of
education. The research is based on a comprehensive analysis of various factors using Learning
Analytics tools. These factors include quantitative indicators of students' academic activity on the
platform (frequency of system login, time spent on tasks), personal motivation, self-discipline, and
the quality of the institutional-level learning environment. A deep analysis of data from 250
students across the Stepik and Moodle platforms in three Kazakhstani higher education institutions
was conducted during the study. A multi-level logistic regression model was used for their analysis,
which takes into account the hierarchical nature of the data, allowing for the identification of
complex interdependencies between individual and group indicators. The predictive accuracy of the
developed model was 87%, demonstrating its high efficiency. The results proved that the student's
activity time and level of motivation are the most influential factors on the probability of dropout,
while timely feedback from the instructor and quality digital infrastructure are important
institutional factors. The article describes the mechanisms of an early warning system that
personalizes learning and provides timely assistance to at-risk students by integrating Learning
Analytics tools with elements of Artificial Intelligence (Al). The findings of the study contribute to
the formation of a data-driven decision-making culture and the improvement of teaching quality
within the Kazakhstani education system.

Keywords: learning analytics, Dropout Prediction, online learning, multi-level model,
Informatics courses, artificial intelligence, Kazakhstan, student motivation, data-driven
decision-making, early warning system.

Kipicne

Conrbl KbuLIapbl OHJAHH OuliM Oepy kKyienepi aieM OOHbIHIIA KeHIHEH
Tapanyaa. 9Oclpece uHpopMarHka MeH Oarjapinamanay I9HJepl OolibIHIIA
KypCTap/iblH KeIIUIr oHjlaiH dopMmarTa kyprizuiel. Anaiina oHIaiH OKbITYIbIH
OacTbl MacenenepiHiy 0ipi — CTYIEHTTEP/A1H cabaKTaH epTe IIbIFbIT KeTyl HEeMece OKY
ypaiciHeH 6ac taptysl (dropout) 6omsin oteip [1]. Dropout neHreiii oKbITy canachiHa,
CTYNEHTTEP/IH MOTHBALMACHIHA KOHE Kallbl OUTiM Oepy KyHeciHiH THIMALIITIHE
TIKeJIeil acep eTei.

Kazakcranaa na onnailH wHpopmaTuka Kyperapbl OJICEHIl JaMblll Kelesl,
acipece Kofapel 0Ky opbiHAapel MeH Stepik, Coursera, Udemy CcHAKTBI
miardopmanapaa. bipak cryieHtrep/iin Ken 0eJiri KypeTsl agsKramaii Tactarn KeTeTiHl
Oaiikamagel. Oceiran OaknanbicTel Learning Analytics (OKbITY aHaJTHTHKACHI)
KYpalJapblH KOJI/IaHa OTHIPbII, dropout-Thl O0JKAY Maceneci e3eKTi 0okl oTeIp [2].

Learning analytics — Oy cTyaeHTTepAIH OKY OeICceHALIIrT Typasl JepeKTepal
JKUHAIl, Tajjal, COHBIH HETrI3IHJE OKY YPUICIH JKEeTULAipyre OarbITTalafaH TICLIL
MyHjait Tajjaay xKyHecl CTYJICHTTIH KypcTaH 0ac TapTy bIKTUMAaJIbIFBIH ajljIblH aja
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aHbIKTayFa MYMKIHJIK Oepesl. byn 3eprreynin maxkcarsl — Kaszakcran skaraaiibinia
oHJaiiH uH(popmaruka cabakrapbiHaa dropout-Tel OoKayFa apHaJIFaH KeIl JACHIeHIIl
MOJIEIIb YChIHY KOHE OHBIH THIMJILIIrIH Oaranay. Kazipri taHja kacaH)ibl HHTEJUICKT
(Al) TexHOmOrHsIapbl MEH JIEpeKTep il MHTEIIeKTyaln (sl Tamtay aaicrepi Learning
Analytics KyienepiHiH *KaHa MYMKIHJIIKTepIH awma tycyae. HeHponaslk xesniiep,
HIeMIIM  araiiTapbl  JKOHE  KJacrepiiey  aJIrOpuUTMIepl  CUAKTBI  MOJENbEp
CTYNEHTTEpAlH OKy O€JICeHAUIIrIH TEpPeHIPeK Tajjan, oOJIApABIH IKEKe OKY
TPAEKTOPUACHIH KAJIBINTACTHIPYFa MyMKIHAIK Oepei. OckIHall Tacuiiep OKy ypAiciH
nepOecTeHipyre, CTYJACHTTEPAIH OKY YATEPIMIH apTThIPYFa KOHE MOTHUBALMSIIBIK
JICHTeiiiH caKTayra OarbITTaJIFaH.

ConbiMeH KaTap, oHNaiH TiargopManapaa KUHAJNATBIH YJKEH KeJIeMJIeri
nepekrep (Big Data) oky ypaiciHiH 6apiblk ke3eHaepiH GakblUiayFa K01 amajbl. by
JepeKrepre CTYIASHTTIH Kylere KIpy >KHUIIL, TalchpMalapibl OPBLIHJAAY YAKBITEL,
dopymaarel OeJICCHALNITT CHAKTBI KOpceTKimTep Kipemni. MyHnail aknapar HeriziHie
OKBITYLIBl OKY MAaTCpHAJIbIHBIH KYpJACIUIIIH HEMece CTYIACHTKe OarbITTalFaH
JiCTEMENTIK KOMEKTi Jiep Ke3iHze e3repre anajibl.Ochl TYpFBITAH anFaH/ia, OHNaiH
nH(popmaTHKa KypcrapbiHarel dropout Macenecin Tajijay TeK CTaTHCTHKANBIK eMec,
HHTEJUIEKTYalibl Tajjay d[icTepiH KaxeT ereji. COHJABIKTaH 3epTTey KYMbIChIHBIH
©3eKTIIIr — jKacaH/ bl WHTellekT neH Learning Analytics aumicrepin Oipiktipe
OTBIPBII, CTYAEHTTEPAIH OKY YPAICIHEH 0ac TapTy bIKTHMAaJIbIFBIH HAKTHI OOJKay
#oHe OYJI apKbl/ibl OHJIAMH OKBITY/IbIH CallachlH apTThIPy O0JIbIN TaObLIA/IBL.

Conrbl 3eprTeyiepie Je OHNalH OKBITY KyHenepinjeri dropout maceneciH
Obomxayna KacaHAbl HHTEINIEKT TEH OKBITY AaHAJIUTHUKACBIHBIH OJeyeTl KEHIHEH
Kapacteipbutyia. Mbeicansl, Pappas, Giannakos ixone Jaccheri (2023) o3
enbekrepinge Learning Analytics xone Al opjictepin  OIpiKTipe  OTBIPSBII,
CTYAEHTTEPAIH OKY OelCeH/UIIri, TanchlpManap/ibl OPbIHAAY MHUUIIT MEH YaKbITThIK
YJATUIEpIH Tajjay apKbUlbl KypCTaH IUbIFY BIKTHMAJIbIFBIH OOMKay MOZIEIIH
YCBIHFAH. 3eprTey HOTHXKENepl KacaH/bl HHTEIIEKT Heri3iHjer: Tacuiep
CTYJIGHTTEPAIH OKY Yp/iciHeH ©O0ac TapTy KayIiH epre aHbIKTall, OKBITY/bI
napanasjiblpy MeH OimiM camacklH apTTHIpyIa THIMAI Kypan Oona anaThIHBIH
kepcereni [3].

Herizri desim

1. TeopusanbIK Herizaep KIHe dAe0H IOy

Dropout KyOBUIBICE — OHIIAIH OKBITY calachIHaFkl 0ACTHI MpodIeManap/bIH
Oipi. OneMaiK 3epTTeynep KOpPCEeTKEHACH, OHJIAWH KypcTap/blH opTaiia askTay
nenreii 10-15% mamaceinna rana [4]. bys cryaeHTTep/iiH OKY MOTHBAIUSICHIHBIH
TOMEH/IITIMEH, YaKbIT TAlIIbUIBIFBIMEH JKOHE OKY MAaTepHAIbIHBIH KypJeNUIiriMeH
GaitmaneicTel. Learning analytics Kypangapbl CTYAEHTTEpPIiH OpeKeTTepiH (MBICAIIHI,
OeliHEHI Kapay YakbIThbl, TECT HOTHIKeIepl, (popyMaarsl OelICCHILIIK) Tangay apKbliIbl
onapAblH OKY OapbICHIHAAFBl TporpeciH Oakpimayra MyMKiHAiK Oepexai. Siemens
(2013) xone Ferguson (2019) endexrepinge learning analytics OimiM camaceiH
apTTRIpyJa CTPATETHANIBIK KYpal peTiHjie KapacThIpblIFaH [5].
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Ka3akcran xonrekcrinje learning analytics »kaHa OarbIT OOJIBINI ecerTesnesl.
binim Oepy mekemenepi am1 jie J2cTypil Oaraiay KyieaepiHe cyieHin oTeIp. Anaiiza,
MGpabIK OUTIM Oepy JKOKYHeCIHIH AamMysl Oyl callaHbl SKETUIAIPY KaXeTTINH
kopcere/i. COHFBI KBUAAPBI €IIMI3/IH KOFAPbhl OKY OPBIHJAAPHI CTYACHTTEPAIH OKY
HOTHIKEJIEPIH aBTOMATTaH/bIPbUIFAH Typjae Oakbliay sKyHeslepiH eHrize Oacrtajsl.
Jerenmen, Oyn skylienep keOiHece Tek Oarajnapibl TIPKEY JKOHE Karbicy
KOpPCeTKIIITEpIH Kajarajiay JeHreiinjae rana mekrenin oreip.Learning analytics
TEXHOJIOIMsIIapblH  TOJIBIKKAH/bl E€HII3y YILIIH JepeKrepal TepeH Tallaay, OKbITY
YATUIepiH MOJENbJCY JKOHE CTYACHTTIH JKEKE OKY TPAaeKTOPHACHIH KalbINTACTHIPY
OarbIThIHA HKYHeNnl KyMbIc KakeT[6]. Byn — oKy ypaiciH KekeneHaipyre, Tayeke
TOOBIHA KIPETIH CTYACHTTEP/l €pTe AHBIKTAYFa JKOHE OKBITYIIBl MEH JKIMIIUIIK
TaparnbliHaH Kejaen  miemiM  Kabwuriayra MyMmkiHgik - Oepeni.COHbBIMEH — Karap,
Ka3aKcTaH/IbIK OuniM Oepy kyHeciHe AepeKTepjlH canackl MEH CTaHAapTTalybl
Maceneci e3ekTi. Op Typhni miardgopmanapia JKWHAJATBIH OKY AaHAJIHTHKACH
aepekrepl Oipryrac ¢opmarra cakrajJMmaraHJbIKTaH, oJiapjbl OIPIKTIpIN Tajjay
KUBIHIBIK TyFbI3ajibl. Ockl cebenti Ou1iM Oepy yiibiMaapsl yiniH OipeiHFaii National
Learning Analytics Framework HeMece VITTBIK JepekTep CTaHAAPThIH J3Ipiey
MaHbI3IBL.MyHJall TOCUT TEK CTY/AEHTTIH yirepiMiH OakbUIayMeH HIEKTEeIMed, oKy
Ma3MyHbIH, 9jliCHAMaHbl XoHEe UH(PABIK Kypanaapiabl Y3JIKCI3 KeTULAIPYre kKo
amanel. Learning analytics-Ti THiMaL eHrizy apkbUibl Kazakcran xorapsl Ou1iM Oepy
KYHECIH/IE JICPEKTEpre Heri3je/reH LemiM KaObligay MOJICHHETIH KaJbIITacThIpa
anajpl.

Learning analytics xyiienepi CTyIEHTTIH OKY OPEKETIH TEK JKEKE JICHT el e FaHa
eMecC, COHbIMEH Karap OKY OpTachl MEH WHCTHTYLMOHAJ/bl KOHTEKCT LIeHOepiHjie
KapacTeipyasl Tanan erexi. Cebebi CTyAEHTTIH OKY HOTHIKECIHE TEK OHBIH JKEKe
KaburerTepi eMec, COHbIMEH Oipre TONTAFBI AJIEYMETTIK ©3apa dPeKeT, OKbITYIIBIHbIH
T1e/IarOrHKAJIBIK TACLI JKAHE I1aT(opMaHbIiH HHTEP(EHCTIK epEeKIIEIIKTEP] A€ BIKIAJ
ereji. CoHJIBIKTAH 3epTTey OaphIChIHA JIepeKTep/l Tek Oip JeHreijie emec, Kerl
JIeHIeiIll Tajjay TacUllepl apKbUIbl KapacTelpy MaHbI3IbLKen jeHreitn monens
(multilevel model) Kongany apKbUIbl 3epTTEYIIJIED CTYAEHTTIH KEKe JSHIeHiH (JKeKe
JarbUlap, MOTHBALMS, YaKbIT Oackapy) #KOHE TONTHIK HEMECE WHCTHTYLIHOHAJJIbI
neHreiin (oky oprtacel, miardopma camacel) Oipre Tanmai amanael. MymHzmai Tocia
KYypAeul DaiilanbicTap/ibl aHBIKTayFa MYMKIHJIIK Oepent [7].

2. 3eptrey daicTemeci

3eprrey Stepik xoHe Moodle mnardopmanapeiHiarel oHNaHH HH(POPMATHKA
KypCTapbelH MbICAJFa abil SKyprizinmi. Ynri peringe 2023-2024 oky KbUIBIHIA
KazakcTaHHBIH yI )KOFapsl OKY OpHBIHAH 250 CTYEHTTIH AepeKTepi Naii/1ajlaHbUIbl.

Jepekrep KypbLIbIMBI:

- CTYOeHTTIH keKe KOpCeTKITepi (3kackl, KbIHBICH, GPA, MOTHBaLIMS OeHTeHi);

- Oky Oencenminiri (OeiiHe Kapay Y3aKTbIFbl, TECT TallCBIPy JKHLUIITI,
riatopmara Kipy casbl);

- KopbITeIH/IBI HaTHIKEC] (KYPCTHI asgKTay HEMECe TacTay ).

JlepexTepi Tanmay YOIiH KOm [EHreiili JIOTHCTHKAIBIK perpeccHs Mojeni
KONJAHbLIIBL. BipiHI JeHred — CTYAEHTTIH KeKe KOPCETKIIITepl, eKIHI JIeHrel —
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OKy TOOblI Hemece yHUBepcuTeT jeHreill. Ananu3 Python sxoHe R Tuinepinzgeri
scikit-learn xoHe Ime4 KiTanxaHajnapbl apKbUIbl kKY3€Te ackIpbLILI [&].

3eprTey OaphichiHIAa KUHAJIFAH JIEPEKTEep ajljibiMeH Oacrankbl OH/IeY/IeH
OTKI3UII: OOC MOHJEp MEH WIEKTeH ThIC KepceTkimrep (outliers) aHBIKTANbIM,
ojlap/ibl JKOK) HeMece Oopralla MOHMEH ajIMacThlpy ojicTepl  KOJJAaHbLIIbL.
Conjaii-ak, aifHBIMAIbUIAP/IBIH apachlHaFbl KOPPEISUMAIIBIK OailaHbIC TEKCEePUTI,
JKOFapbl KOppe/sINUsAIaHFaH KopCeTKIITep MO/eIIb/IeH IblFapbulibl. byn Mogensaig
TYPaKThIIbIFBl MEH MHTEpPIPETALUs JQ/IrH apTThipyra MyMKiHIIK Oepii. COHbIMEH
Karap, alHeIManbUIapJbl HOPMaIW3alMANIay SKOHE CTaHJaprray  KaJam/iapsl
OpbIHaN1bI, cededl cTyAeHTTep(IH OeICeH I MEH YarepiMi apTypii MiKaiaiap/ia
OJILICHTeH OOJIaThIH.

Tanjay HOTHIKECIH/IE CTYISHTTIH KypcTaH 0ac TapTy bIKTHMAJIbIFbIHA €H KOTl
ocep ereriH (pakropnap aHbIKTanabl. Atan alTkaHpaa, OeliHe calakrapiabl Kapay
Y3aKThIFbl MEH Iiaropmara Kipy JKHUIIT — OKY TaOBICTBUIBIFBIH OO/DKay/ia Memyii
pen arkapatbiHbl Oakkaniael. An GPA 3KOHe MOTHBaUMA JIGHICH1 CHAKTBI EKE
KOPCETKIIITEp Jie MaHbI3A6l OONFAaHBIMEH, OJIapJbIH 9dcepl OKY OenceHJIIirt
aliHBIMAJIBUTAPBIHA KaparaHjia dJici3jiey OOJBIN INBIKTBI. by HoTHKenep CTYACHTTIH
Kypc OapsichiH1a OesiceH 1l KaThICYbIHbIH dropout JeHreiin ToeMeHeTyne 0acTsl peJ
aTKapaThIHBIH J2J1eaeil [9].

Python timuper: scikit-learn kitanxanacel Herizinae moaensaiy ROC-AUC
woHe Fl-score kepceTKIITEpl €CEITeNiN, HITHKEJIEP/AIH CeHIMJLIIrT OaranaH/bl.
Mopensaig jpomairi opra ecenmeH 87%-1ab Kypajsl, Oyn Learning Analytics
HeTi3iHeri Oo/mKaMHBIH THIMIUTITIH KepceTTi. An R timinaeri Ime4 makeTi apKbUIbI
ajlblHFAH KOl  JIGHredJl  perpeccust  HOTHXKeNepl  YHHUBEPCUTETapaliblK
alBIPMALIBIBIKTAP/AbIH J1a MaHbI3/Abl €KEeHIH Jauennaeai. Meicalibl, OKy opTachkl MeH
UM(PAbIK HHQPAKYpbUIBIM Ccanachl KOFApbl YHHBEPCHTETTEp/AE CTYICHTTEpAIH
KYPCTBI asKTay bIKTHMAJLIbIFbl aliTapiabIKTai xorapbl 00s11bl. COHBIMEH Karap, Tauijaay
OaphichIiH/Ia MOTHUBALMS JieHreill MeH OKy OeJiceHjUINTiHIH e3apa OaillaHeicel jaa
KapacTelpsULibl. JKorapel MoOTHBalMsCEl Oap cryneHTTep IUiatdopmaga Kedipek
VaKbIT OTKI3iM, TanchipManapibl YaKbITHIHAA OpBIHJAAFaH, all MOTHBAIMSICHI TOMEH
CTYNEHTTEp KeOiHe KYpCThIH OpTachbiHlIa OeliceHALNIH a3aTkaH. byin HoTmwke
CTYNEHTTEP/IH TCHXONOTHSIIBIK JKOHE ONEeyMETTIK (akropiapblH Ha eckepy
KaXeTTiriH kepcereal. COHIBIKTAH aJliarbl 3epTTeyliepie MOTHBALMSHb! apTThIPY/IbIH
reiMuHKanua, Kepl OalIaHbIC KOHE OCHIMIECIICH Ma3MyH CHAKTBI 3aMaHayH
TaCUIAePIH KOIJIaHy YebIHbUIA kI [10].

Mopens HoTHKENEpl BU3yalM3allUAIaHbIN, WHTEPAKTHBTI naHenb (dashboard)
TYpIH/Ie YCBIHBULABL. byl mnaHeids OKBITYIIBUIAPFa HAKThl YaKbIT PEKHUMIHJIE
CTYJICHTTEPIIH OKYy OenceHaunirii  OakbUlayFa JKoHE TOyeKel  TOOBIH/IAFbI
CTYAEHTTEep/l epTe aHbIKTayFa MyMKIiHAIK Oepeni. MyHiall aHanUTHKANBIK Kypaiaap
OKY YPAICIH JiepeKTepre cyleHin 0ackapy MoJCHUETIH KalbIITACTEIPYFa bIKIAIl €Tel.
ConbIMeH  KaTtap, 3epTTey HOTWKenepi Oimim  Oepy  yibIMaapbsiHa — OKY
mnardopmanapeina Learning Analytics skyienepin Tuimil eHaipy OolibIHINA
JMIicTEeMENIK HYCKAYJIBIKTAap d3ipieyre Heri3 0ona amassr [11].

3. HaTukeliep MeH TAJKbLIAY
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3eprrey OapbichiHJA JKUHANFaH Jjepexrep learning analytics Kypasijgapbl
apKbUIbl  TallJIaHbIN, CTYJACHTTEPAIH OHIAHH OKY OCICEHJAUNIIHIH 2pTYpl
KepceTKilTepl eckepulal. Aran aiTkKaHja, kyilere Kipy JKHUIII, TarcklpMasap/ibl
OpbIH/IAY YaKbITBI, OeliHe cabakTap/ibl Kapay Y3aKThIiFbl koHE (POpyMIaparsl KaTbICy
OeJsiceHIlIr CHAKTBI TapaMeTpiep Herisri aifHbIMajibulap PeTiHe KapacThblPbLIbI.
byn kepcertkiluTep CTYIEHTTEPIH OKY YP/AICIHE KaTbiCy JIEHT€HiH aHbIKTayFa >KOHE
OJIap/iblH KYPCTHI asiKTay He TacTall KeTy bIKTHMAJLIbIFbIH OO/LKayFa MyMKIH/IIK Oep/i.
Hormxkenep kepceTkeHieH, CTYAEHTTIH Iardopmanarbl O€JICEH/IUIIK YaKbITHl MEH
MOTHBALIHA JIeHreil dropout BIKTHMAaJBIFBIHA €H KOIl acep eTeTiH (hakTopiap OO0k
WBIKTBL. beiiHe Marepuaiap/bl TONBIK KapaMaraH »OHe TeCTTep/ll CUPEeK OpbIHlaraH
CTYINEHTTEPAIH KYPCTaH KeTY bIKTHMAJIJIBIFBI JKOFapbl Oonran [12].

Kyprisuiren Tanjay HITHKENEP! TEK JKeKe CTYACHTTIH JPEKETIH FaHa eMec,
COHBIMEH Karap OKY TOITapbl apacblHJAarbl aiblpMAlIbUIBIKTAPAbI Ja KaMTy
KaxerTTirin kepcerri. Ce0eOi OHMaiiH KypcTapia CTYICHTTEPHIH JKETICTIN TeK
ollap/iblH JKeke OeJICeHAUNIT MEH MOTHBAaLMACHBIHA €MeC, COHBIMEH Karap OKY
OpTachiHBIH ~ YHBIMJIACTHIPBUTYBIHA, OKBITYUIBIHBIH  KOJJIay JIGHTeliHe  KOHe
YHUBEPCHUTETTIH UHUQPIbIK WHDpaKYpbUIBIMBIHBIH —canackiHa Toyendal. Ocbiran
OalaHbICTBI KOM JCHIeIl Tanjay TOCUIIH KOJJIaHy OKY YpAICiHIeri Kypjaeni e3apa
OaliyanbicTap/bl KAH-KAKThl amryra MyMKiHAik Oepji.Ken neHreiyni mosnens oKy
TONTAPBIHBIH AWBIPMALIBUIBIFBIH JIa KepceTTi. Meicansl, keHOip YHHUBepcUTETTEpAe
CTYACHTTEPAIH MOTHBAaLUMACHl MeH IUIAT(QOPMAHbIH TEXHHUKAJBIK KOJI1AYbIHBIH
woFapbl Oonyel dropout jeHreiiin TeMeHAeTTi. byl OKy oprachlHbIH carachkl MeH
HHCTHTYIHOHAIBI  KONJay MaHbI3abl eKkeHiH mamenneini. JKexe daxropnap
JIeHreiinae MoTHBauus MeH o31HA1K TopTin (self-regulation) Herizri kepcetkimrep
00J1/1bI. AJT TONTHIK JICHIEH/IE OKBITYIILIHBIH Kepl OaiinaHbic Oepy KbULIaM/IbIFbI MEH
KYPC Ma3MyHBIHBIH KYPBUIBIMbI MaHbI3/1bl poil arkap/bl[13].

JKanne! 3epTrey HOTHIKeNIepl OHJAHH OKBITY JKYHMEIEPIHIE HEPEKTEepal TepeH
TaJJ1ayAblH MaHBI3bIH alKbIH KepceTTl. biniMm Oepy yaepiciHiae Tek AdcTypil Daranay
JJIIcTepiHe cyHeHY Ka3ipri 3aMaH TanadbiHa cail kenmeil, cededi CTYIEHTTEP/IIH OKY
OapeIChIHIAFBl HAKTHI MiHE3-KYJIKBIH CAHIBIK JIEPEKTep apKbUlbl OaKkbuIay onjieKaiiaa
TN OKOHE YakThUlbl aknapar Oepemi. Learning Analytics ocwl Typrbiian OuliM
anyuiblTapAblH  OKY YJATEpiCiH FaHa eMec, oJlapiblH OelCceHaUTiK JeHTeHiH,
MOTHBALUAIBIK ©3IEPICTEPIH KOHE KYPCThl TacTall KeTy bIKTHMAJAbIFbIH Ja
aHbIKTayFa MYMKIHAIK Oepemi. MyHuali Tacii OKy camachlH apTTBIPYMEH KaTap,
OKBITYLIBIIAPFAa HAKTHI MEJarorruKablK MeniiM Kadbliayaa AepeKTepre Heriz/ienrexH
KOJITIay KopceTei.

Aneiaran  HoTwkenep Learning  Analytics KypajmiapblHbIH — THIMJLTITIH
nanenyenni. Erep oky nmardopmackiHaa CTYIEHTTEPIH SpeKeTTepl KyHem Typ/e
GaKbUIAHBIN OTHIPCA, JKYHe aBTOMATTHI Typje Tayekel TOObIHA KipEeTiH CTYAeHTTepi
aHbIKTal anajabl. MeIcasbl, KYyie CTYACHTTIH OKY OCJICEHJUIIrT KYpT TOMEHJICTCHIH
Oaiikaca, OKBITYIIIBIFA HEMECE CTYACHTKE €CKepTy ¥kibepy MyMKiHmiri 6omamasl. by
TACIT OKY YpPAICIH JKEKeNEeHIIpyre JIKOHE YaKTbLUIbl KOMEK KepceTyre xarjai
sacainbl.[14].
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Kazakcrangarsl oHJIaiiH OKbITY Jkyieunepl aii jie Learning Analytics-Ti ToNBIK
€Hri3reH oK. Jlereamen, memiekerTik «L{udpaeik Outim Oepy» OafgapnaMacel MEH
yHuBepeurerrep/iiH Learning Management System (LMS) sxyiienepin xaHapry
OarbITHIH/IAFBI Ka/laM/1apbl OVJ1 OAFBITTHIH JaMy QJIEYETl KOFaphl €KEHIH KOpCceTe/Il.

KopbIThIHBI

byn 3eprrey Learning Analytics TexHomorusiapblH mnaijaiaHa OTBIPBIIL,
oHnamH  uH(pOpMATHKA  KypcrapbiHaarel  dropout  MoaceneciH — OomkayablH
MaHBI3BUIBIFBIH - alKBIHIAAbl. Ken jieHrelial Mojeilb CTYIEHTTIH JKEKE JKOHE
HHCTHUTYLMOHANEI (PaKTOPJIApeIH Karap Tajijay apKbLIbl HEFYpPIBIM HAKTHI OOKaM
Jkacayra MyMKiHJTIK Oepe/ii.

Hotmxenep OoiibiHIIA Kellecl YCRIHBICTAP JKACAIIBL:

1. OnnaiiH kypcrapja CTYACHTTIH OKY OelCeHAUIr: Typaisl AepeKTep/il xyien

JKUHAY;

2. Learning Analytics Heri3iHje TIyeKel TOOBIH AHBIKTAUTBIH

ABTOMATTAHABIPBLIFaH KYHEJIep/1l CHI13Y;

3. OxeITymsIapasl learning analytics KypanjaapsiH KOJIJJaHYFa YHPETY;
4. CryjneHTTepre MOTHBALHAIBIK KOJI/1ay KepceTy OaFiapnamaiapeix a3ipney[15].
bonamakra Oyn 0areiTTarel 3eprreynep learning analytics skylienepin sacaH bl
HHTEJUIEKT 3JIeMEHTTepiMeH OIpikTipy apkblibl dropout MacelleciH OosKayabiH
oanairin - aprreipa  anaael.COHBIMEH Karap, 3eprTey HoTwkelepi OuniM  Oepy
yHbIMIApbl  YIIIH JIGPEKTepre Heri3e/reH IMemM KaObulgay MOJICHHETIH
KAJBINTACTEIPYABIH ©3eKTUIrH KepceeTTi. Learning Analytics skyiienepiH eHrizy Tek
CTYIEHTTEPIIH OKY HOTHKEIepiH OaKpliayra eMec, COHbIMEH Oipre OMap/IbiH OKY/IaFbI
MIHE3-KYJIKbIH, MOTHBAUMSJBIK JICHIE€iliH JKOHE IOHre JIereH KaTblHACBIH TepeH
TYCiHyTe MYMKiHAIK Oepemi. MyH/1ail Tocu1 OKBITY canachlH apTThIPBIN KaHa KOWMaii,
JKeke OuliM Oepy TpaeKkTOpUsIapbhlH KYpYy MeH AepOecTeHIIpiiareH Koljay Kepcery
TETIKTEePIH KETLIAIPEIL.

Anparel 3eprreyiepie KacaHjbl HMHTEIUIEKTTIH JIepeKTep/i OHJIeY JKOHE
UHTeprpeTanusnay kadinerrepid Learning Analytics rardgopmanapslMeH yiliecTipy
apKBIIBI OKY OPTAChIHAAFEl OCHIMIETYIIUTIK TIEH aljIbIH ana O0KaMHBIH THIMTUTITIH
aptTeipy kesjeneai. CoHsiMeH Olpre, MyHai MoJelbJepial 23ipiey OapbickiHAa
ITHKAJIBIK AacleKkTinepi, nepdec nepekTepAiH KYMHSIbUIBIFBIH KOHE AJITOPHUTMIIIK
QJIUIIIKTI cakTay Macelieliepl Jie epexkuie Hazapjaa Oomysl Tuic. Ocpliaiima, Learning
Analytics meH kacaHJbl HMHTEIUIEKTTI OIpPIKTIPY 3KOFapbl OKY OpBIHIApBIHA
CTYJIGHTTEP/AIH OKY TaOBICTBUILIFBIH AapTTBIPY MEH epre ecKepry KyHelepiH
KETUIAIPY/IE CTPATETUAIBIK OaFBIT peTiH/Ie aiKbiHaamabL.[16]

bonamakra Oyn 0arbiTTarsl 3eprreyiiep learning analytics skylesnepiH xacaH/ bl
WHTEIJIEKT 3JIEMEHTTEPIMEH OIpIKTIpY apKbUIbl dropout MaceseciH OonxKayabiH
monAiriH aprreipa anagel. CoHBIMEH KaTap, 3epTTey HoTwxenepi Oimim  Oepy
yipIMAApel  YLIIH JIGPEKTEpPre Heri3geiareH wmemiM KaOblIgay MOJACHHETIH
KaJBIMTACTHIPYABIH ©3eKTUriH kepceTTi. Learning Analytics skyiienepin eHrizy Tek
CTYIEHTTEP/IH OKY HOTHIKEIIepiH OaKpliayFa eMec, COHbIMEH Oipre oJap/blH OKY/IaFbl
MIHE3-KYJIKbIH, MOTHBALHAJNBIK JEHICillH jKOHE TMOHre JereH KaTbIHAChIH TEpPEH
TYCiHyTe MYMKiHAIK Oepeai. MyH1ail Tocul OKbITY canacklH apTThIPBIN KaHa KOHMaii,
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Keke OuliM Oepy TpaeKTOpHsUIapblH KYPY MeH JepOecTeHJIpUIreH Koyjay KepceTy
TeTIKTEpIH keTupiipeal.Ka3ipri TaHga KenrereH )orapbl OKY OpbIHAAPEl MEH OHJIAIH
mardopmanap Ourim Oepy ypaiciH Tmimjal Oackapy yuin Learning Analytics
KypanjapelH Ke3eH-Ke3eHIMEH eHri3in keneji. Meicanbl, Keil yHUBeEpCHUTETTEpe
CTY/IEHTTIH OKYy OeliceHuliri MeH OarasiapblHa HEri3/Ie/INeH epre ecKepry KyHelepi
MAJIOTTBIK peXUMIE icke KocbhUiraH. byn skyienep cTyaeHTTIH OelCeHIUNTIHIH
TOMEH/ICYIH HeMece TallChIpMallap/bl OPbIH1Aay KAPKbIHBIHBIH 02CeH 1eylH aBTOMATThI
TYp/ie aHBIKTAIl, OKbITYLIbIFa Xabapnama xibepeni [17].

MyHpaall Tocin akageMHANBIK TIYEKEINIl epTepek OoinKayra JKOHE CTYICHTKE
JIep Ke31H/1e JKeKe Kojjiay Kepceryre MyMKIH/IiK 6epe/ii.

Ocobl OarpiTTarbl ToKipuOenep kepcerkeHiei, Learning Analytics KypangapsiH
€Hri3y  OapbIChIHJA  TEXHMKAJBIK  IICMIMAEPAECH  Iepl  ITUKAJIBIK  KOHE
VHBIM/JIACTBIPYIUBUIBIK ACHeKTUIepAiH MaHb3bl aprajbl. Cebebl cTygeHT Typadsl
YKUHAJIATBIH YJIKCH KOJICMJEr1 AepeKTepAlH KYIHAIBUIBIFBIH CaKTay, allfOpUTMACPIIH
QJIULJIIN MEH alIBIKTHIFBIH KAMTaMAacChl3 €Ty OunM Oepy KyHeciHe JICTeH CeHIMILIIKTI
apTThIpYABIH, OacTel WapTel Ooibin TadbUIaABL. Erep Oy mMacenenep eckepuimece,
Learning Analytics xyiienepi KepiciHINE CTYJGHTTEp apachbiHa CEHIMCI3IIK TMeH
NCHXOJOTHSIBIK ~ KBICBIM/BI  Ty/AbIpybl ~ MyMKiH.  COHABIKTaH,  OCBIHJAH
TEXHOJIOTUsIapbl KOIAaHy OapbicbiHaa OutiM Oepy yHbIMapbl apHaibl 3THKAJIBIK
KOJGKCTep MEH JCPEeKTEepPMEH JKYMBIC ICTey cascarbiH 23ipieyl KaxeT.bynan Oenex,
OKbITYLIBLIAPAbIH Learning Analytics KypaijaapblH THIM/I1 NaiijallaHy AaFIbU1apbiH
KAJBINTACTEIPY Jia MaHBI3ABL MiHJETTepAIH Oip1 caHanmansl. Cebebi Oy kylenep
YCBIHFAH JIepeKTep/i JAYphIC MHTEpIpETaluaiIay, CTaTHCTHKAIBIK HITHKENEpAl OKY
YPAICIH KeTinmipyre OarbITTay OKBITYUIBIHBIH KOCIOM KY3BIPETTUIINHE TIKeleH
oainanpicTel. OchlFaH OalNaHBICTBI MEIATOTHKAIBIK JKOFAPbl OKY OpPBIHIAPbIHIA
JKoHe OUINKTUIIKTI apTTeIpy Kyperapeinjga Learning Analytics, Big Data xone
JKacaH/Ibl MHTCIUICKT Herizjaepi OOMbIHIIA apHaifbl MOIYIBIACP CHri3Y ©3€KTi OOJBII
oThIp. MyHaail Kajamiaap uupislK Mejgaroruka MoJICHHETIH KAIBIITACTRIPYFA KOHE
OKY YPHICIH JiepeKTepre cyHeHreH melriMaepMer dackapyra MyMKIHIIK Oepet [ 18].

Kenemrexre acaHasl WHTEIUIEKT IEMEHTTEpPIMEH TONBIKTHIPbUIFAH Learning
Analytics mnardopmanapsl CTYAEHTTEPAIH OKY TOKIPUOESCIH HEFYpIbIM OeliM/Ie/reH
JKOHE JMHAMMKANBIK eryre OarbiTTanMak. byl OareiTra paepekrepal OHAEY MEH
HHTepIIpeTalusIayiblH *aHa TICUIIepl, MbICAIbl HEHPOHABIK JKelllIep, TaOUFH TLIAL
OHJICY JKOHE ILCHIIM arallTapbl CEKUIAl JIICTep KCHIHCH KoljaHbulyga. MyHpuai
dicTep CTYASHTTIH OKYy OaphIChIHIA KaJbIITAcATHIH KEKe YITrICIH aHBIKTAl, OFaH
colikec €H THIMJII OKY CTPATETHSCHIH aBTOMATTBI TYPJE YChIHYFa MYMKIH/IK Oepefi.
Ocbl apKbUIBl OKY YpAICI TEK JKalllblFfa OpTaK €MEec, JKeKe Jlapa TpaeKTOpHsIap
HET131H/Ie KypbLUIaThIH HHTE/UIEKTYAI bl % ylere aifnanaibl. ConbiMeH Oipre, Gomamax
3eprreynepae Learning Analytics meH xacaHIbl MHTEIUICKT KyHeaepiH OIpiKTipreH
Ke3/1¢ 3THUKAJbIK TeIle-TCHMAIKTI cakray Macelecl JIe Ha3aplaH ThIC KaJMaybl THIC.
Jlepbec nepektepmi cakray, anrOpHTMJIIK MUK, JKOHE IMemiM KaObUIaayIarsl
OeiTapanThiK KaFu1aTTaphbl caKranmaca, OLTIM bepy JKyHeciH iert
ABTOMATTAHABIPBUIFAH TaXJay HOTHkKeNepl OypManaHybl MyMKiH. COHIOBIKTaH, Oy
TEXHOJIOTUSNIAP/Ibl €HT13Y Ke31HJE XallbIKapasblK TKIpUOenep MeH HOPMATUBTIK
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Tajanrapra cyHeHe OTBIPbIN, JAepPeKTepMEeH Kayllci3 JKYMbIC icTeyaiH OlpbIHFal
CTaH/IaPTTAPbIH KAJIBIITACTLIPY KAKET.

JKannel Learning Analytics jxaHe jxacaH 1bl HHTEJUIEKT KypaiapblH O1pIKTIpY
— OHJIAlH OKBITY CalachlH apTTHIPY/IaFbl CTPATETHsIIBIK OarbITTapabiH Oipl. MyHjaii
MHTErpalusl OKYy YPAICIH  JKaH-KAaKThl  Tajljayra, CTYASHTTEPAIH  OKY/IaFbl
KHbIH/IBIKTADBIH ePTe aHBIKTAYFa JKaHEe OKY MOTHUBALIMSCHIH KOFAPbUIATYFa MYMKIH/IIK
Oepeni. Aujarel KbULIApbl OyJ1 OarbITTarbl 3eprreyliep MeH Taxipubenepiaiy
HoTHKecl Uudpabik OutiM Oepy/l XKaHa JeHrelre ketepin, AepOecTeHa1pilireH KoHe
TUIM/I1 OHJIAHH OKBITY HKOXKYHECIH KaJIBINITACTHIPYFa ¥KOJI arna(bl.
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