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Pedepar:

1. Y puceprauii NpeACcTaBlI€HO pe3yJIbTaTH JOCIiIKeHb, IPOBEICHUX 3[100yBaYeM, sIKi 30cepeKeHi Ha pO3po0JIeHH
Ta BIIPOBAKEHHi iH(OPMaliilHOI TeXHOIOTii OCBITHBOI aHAJIITUKY, sIKa 3abe31euye MiIBUIIEeHHS O0I PYHTOBAHOCTI
YIIPaBJIiHChKUX PillleHb IJISIXOM 3aCTOCYBAaHHS METO/IiB iHTEJIEKTYaJIbHOTO aHAaJi3y OCBITHIX JaHUX. JJOCIiIKEeHHS
30cepepKeHe Ha po3po0Olii Ta BIPOBAIKEHHI iHPOpMaLiliHO] TeXHOJIOTI J03BOJIUTb CYTTEBO MiABUILATHA TOYHICTb
IIPOTHO3YBAaHHS HABYAJIbHOI YCIIIIHOCTI, BUSIBJISITY IIPUXOBAHI 3aKOHOMIPHOCTI B OCBITHIX JaHUX [JIS1 IPUNHSTTS
OOIrpYHTOBAHUX yIIPaBJIiHCHKUX pimenb Ha piBHI 3BO. V cyyacHux ymoBax 1udposoi TpaHcopmaliii ocBiTu Ta
3POCTaHHS 0OCSTiB OCBITHIX JaHUX (pe3yJbTaTU yCHIIHOCTI, LX(POBa aKTUBHICTb, BiiBiyBaHICTb, B3A€MOJis ¥
BipTyaJIbHOMY CEPELOBUILi TOII0) 0COOINBOI BAXJINBOCTI HAO0yBae BUKOPUCTAHHSI iHTEJIEKTYaIbHUAX iH(POpMaLiTHUX
TEXHOJIOTIN J1s MifBUIIEeHHS €(PEKTUBHOCTI YIIPAaBJIiHHS OCBIiTHIM npouecom. OCBITHS aHaJIiTAKA CbOTOJHI

BUCTYIIA€ MOTY>KHUM iHCTPYMEHTOM NPUNHATTS PillleHb, 0 I'PYHTYIOTHCS HA JaHUX. AKTYaJIbHOIO € TIOTpeba B



iH(popMaLliiiHiil TEXHOJIOT, sIKa 6 oeAHyBajla METOAY MALIMHHOTO HABYAHHS, IPOTHO3YBAHHS, iHTEpIpeTalji
Mogerieil Ta Bigyasizauii, i morsia 6 epeKTUBHO BUSBIISITU PU3UKHU aKaleMiyHOI HeyCHIUIHOCTI, MigTpUMyBaTU
nepcoHasizallilo HaB4aHHs Ta (pOpMyBaTH Bi3yasibHi aHIITHYHI 3BiTU. METOIO 4aHOro JucepTauifiHoro
IOCJiI)KEHHS € po3po6JIeHHs Ta OO PYHTYBaHHS iH(pOPMaLiliHOI TEXHOJIOTiI OCBITHBOI aHAJIITUKHY, gKa 3abe3euye
edeKxTBHE BUSIBICHHS 3aKOHOMIPHOCTE Y IaHMX IIPO OCBIiTHil1 ITPOLleC HA OCHOBI METOZiB iHTEJIEKTyaJIbHOTO
aHaJIi3y JAaHMX 3 METOIO MiJBUILIEHHS SIKOCTI YIIPaBIiHCBKUX PillleHb Ta IPOrHO3yBaHHS PE3yJIbTATiB HABYAHHS
3100yBayiB OCBiTH. [I[poaHaizoBaHO Cy4aCHMI CTaH pO3BUTKY Learning Analytics i Education Data Mining B YkpaiHi
Ta 3a KOPJOHOM, YTOYHEHO IX NIOHATIMHO-TEPMIHOJIOTIYHUY anapar i BU3Ha4€HO KOHLENTyasIbHi BiZMIHHOCTI MIXK
L[MMU HallpssMaMu. Y3arajbHeHO Cy4acHi 331aui Ta MeTOIY OCBITHBOI aHAJIITUKY, 30KpeMa Kiiacudikaliiio,
KJIaCTEpU3allilo, perpeciiiHe NPOrHO3yBaHHsI, aHaJIi3 [IOBEIiHKOBUX IIATEPHIB i colliaIbHUX B3aeMOZil. [IpoBeneHo
aHaJli3 HayKOBOro JaHAmadTy 3a MyosliKalisgmMu, iHIeKCOBaHUMU Y HAyKOMeTpHUYHMX 6a3ax Scopus Ta Dimensions i3
BUKOpHUCTaHHAM 1uardopmu VOSviewer, 0 103BOJIMIIO BUSIBUTH KJIIOUOBI TOCIIIIHUIIBKI KJ1acTepU Ta TeHIeHLii
PO3BUTKY rajnysi. O6rpyHTOBaHO HEOOXiTHICTh 3aCTOCYBaHHS METO/IiB iHTeJIeKTyaJbHOI0 aHali3y JaHUX B OCBITi Ta
cpopMysIbOBAaHO IIPUMHLMIN I QYHKIIOHAIBbHI BUMOTH [0 aHAJIITUYHUX CUCTEM 3aKJIaJliB BUILOI OCBITH.
CucteMaTu30BaHoO JpyKepesa OCBITHIX JaHUX i cCOOpMOBAHO CTPYKTYPY iHPOpMaliliHOI CUCTEMH, 1JO OXOIIJIIOE
nipcucremu 360py, iHTerpariii, 06po6ku, 36epiraHHs Ta aHasi3y AaHuX. 3allpONIOHOBAHO METOIU iHTerpalii Ta
nigrorosku naHux 3 €JEBO, LMS Moodle ta indpopmauiitHoi cuctemu «JlekaHaT», 1110 103B0JINI0 CHOPMYBATU
6araToBuMipHMI Ipo(ink 3706yBaya 0CBiTA. PO3p0O06IEHO aJITOPUTMH OUYMIIEHHS], HOpMaJizalii Ta opMyBaHHS
aHaMiTUYHUX BUGiIpOK. Ha OCHOBI MOPiBHAIBHOTO aHai3y 0OIPYHTOBAaHO BUGip Monesneil Data Mining (zepesa
pimens, Random Forest, LightGBM, sioricTuyHa perpecis) 115 3a5ia4 IPOTHO3yBaHHS YCIIIMIHOCTI, @ TAKOX METO/iB
KJIacTepu3allii Ta perpeciiHOro aHaslisy AJis JOCJiIKEHHS OCBITHIX IIPOLECiB. 3allpOIIOHOBAHO aPXITEKTYPY
CHACTEMU OCBITHBOI aHAJIITHKY, SIKA BKJIIOYA€ MOJYJIi 300pY JaHUX, (POPMYBaHHS O3HAK, MOJE/IIOBAHHS, OL[iHIOBAHHS
pe3ysbTaTiB Ta Bidyasizauii. PopmasizoBaHo aTpuOyTH, 110 XapaKTepUusyloTh AeMorpadiyHi, OCBiTHI Ta [10BeiHKOBI
XapaKTEePUCTUKHU CTYJ€HTIB, a TAKOXX aJITOPUTMIUHI IpoLielypHU iX IEPETBOPEHHS Y CTPYKTYpPOBaHUil popmar,
IPUOATHUI 1J14 iHTeJIeKTyalbHOrO aHasizy. PeanisoBaHO MaTeMaTU4Hi MOAEJI IJ1s1 OLiHKY Ta IPOrHO3YBaHHS
yCHinHoCTi 3106yBayiB OCBiTH 3 BUKOPUCTAHHSIM iHTEPIPETOBAHUX MOIeJIell MAaIlMHHOrO HaB4aHHS. PeasnizoBaHO
CLieHapiHUH MifgXif, [0 MPOrHO3yBaHHS yCHIMHOCTI 37100yBayiB ocBiTU («CTapToBUil», «[IpOMDKHUITY,
«[IpukinneBuii»), o N03BOJIUIIO OLiHUTY €(EKTUBHICTb IPOrHO3YBAaHHS HA Pi3HUX €Tallax HaBYaHHSL.
ExkcriepuMeHTasIbHI pe3yJIbTaTy MiATBEPAUIINA BUCOKY IPOTHOCTUYHY 3[ATHICTb PO3PO0JIEHUX MOJIEIeH, 30KpeMa
L7151 3aBEPLIAJIbHOTO CLIEHAPilo AOCATHYTO 3HaYeHb Balanced Accuracy y mesxax 0,77-0,82, a Takox cTabinbHICTD
mogeseil Random Forest i LightGBM. J[JoBejeHO CTaTUCTUYHY HaJliliHICTb i OCTOBIPHICTh OTPMMaHUX PE3YJIbTATIB.
[TokazaHO NPaKTUYHY LiHHICTb TEXHOJIOTII /1711 PAHHbOTO BUSIBJIEHHS CTY[IE€HTIB IPYNY PU3UKY, MOHITOPUHTY
IMHAMIKK YCIIIIHOCTI Ta MiATPUMKHU YIIPaBJIiHCbKUX pilleHs. OKpeMy yBary npuiiieHo Bidyasnisalii jaHux, gka B
Me>Kax 3alpPOIIOHOBAHOI TEXHOJIOTII BUCTYIIA€ KIIIOYOBUM €TAllOM aHAJIITUYHOTO IPOLECY Ta Peai3yeTbCs 3a

IOIIOMOTOI0 iHTEpaKTUBHUX Jambopis Power B

2. The dissertation presents the results of research conducted by the applicant, which focuses on the development
and implementation of information technology for educational analytics, which ensures the improvement of the
validity of management decisions through the application of methods of intelligent analysis of educational data. In
the context of the digital transformation of education and the rapid growth of educational data volumes (academic
performance results, digital activity, attendance, interactions in virtual learning environments, etc.), the
application of intelligent information technologies becomes critically important for improving the effectiveness of
educational process management. Educational analytics today acts as a powerful data-driven decision-making
tool. There is an urgent need for an information technology that integrates machine learning methods, predictive
modeling, model interpretability, and data visualization to effectively identify risks of academic failure, support
personalized learning trajectories, and generate visual analytical reports for various stakeholders. The aim of the
dissertation research is to develop and substantiate an educational analytics information technology that ensures
effective identification of patterns in educational process data based on data mining methods, with the purpose of
improving the quality of managerial decisions and forecasting learning outcomes of students. The current state of



development of Learning Analytics and Educational Data Mining in Ukraine and internationally is analyzed, their
conceptual and terminological frameworks are refined, and the conceptual differences between these domains are
identified. Modern tasks and methods of educational analytics are summarized, including classification, clustering,
regression-based prediction, analysis of behavioral patterns, and social interaction analysis. A scientific landscape
analysis based on publications indexed in the Scopus and Dimensions databases is performed using the VOSviewer
platform, which enables the identification of key research clusters and development trends. The necessity of
applying data mining methods in education is substantiated, and principles and functional requirements for
analytical systems in higher education institutions are formulated. Educational data sources are systematized, and
the structure of the information system is developed, covering subsystems for data collection, integration,
processing, storage, and analysis. Methods for data integration and preprocessing from the Unified State
Electronic Database on Education, the Moodle Learning Management System, and the «Dean’s Office» information
system are proposed, enabling the formation of a multidimensional student profile. Algorithms for data cleaning,
normalization, and analytical dataset formation are developed. Based on comparative analysis, the selection of data
mining models (decision trees, Random Forest, LightGBM, logistic regression) for academic performance
prediction tasks, as well as clustering and regression methods for analyzing educational processes, is justified. The
architecture of the educational analytics system is proposed, including modules for data collection, feature
engineering, modeling, result evaluation, and visualization. Attributes characterizing students’ demographic,
educational, and behavioral characteristics are formalized, along with algorithmic procedures for their
transformation into a structured format suitable for intelligent analysis. Mathematical models for assessing and
predicting students’ academic performance using interpretable machine learning models are implemented. A
scenario-based approach to academic performance prediction («Initial», «Intermediate», and «Final» scenarios) is
implemented, allowing the evaluation of predictive effectiveness at different stages of the learning process.
Experimental results confirm the high predictive capability of the developed models; in particular, for the final
scenario, Accuracy values of up to 0.91 and Balanced Accuracy in the range of 0.77-0.82 are achieved,
demonstrating the stability of the Random Forest and LightGBM models. The statistical reliability and validity of
the obtained results are proven. The practical value of the technology for early identification of at-risk students,
monitoring academic performance dynamics, and supporting managerial decision-making is demonstrated. Special
attention is given to data visualization, which within the proposed technology serves as a key stage of the
analytical process and is implemented using interactive Power Bl dashboards.
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