International periodic scientific journal
ONLINE

\‘:
N\ www.moderntechno.de

ST N,

Indexed in
INDEXCOPERNICUS
(ICV: 95.33)

ODERN ENGINEERING AND
INNOVATIVE TECHNOLOGIES

Heutiges Ingenieurwesen und
iNnNnovative Technologiem

Issue Ne21

Part 1
June 2022

Published by:

Sergeieva&Co
Karlsruhe, Germany

ISSN 2567-5273 1 www.moderntechino.de



ISSN 2567-5273
DOI 10.30890/2567-5273

Editor: Shibaev Alexander Grigoryevich, Doctor of Technical Sciences, Professor, Academician
Scientific Secretary: Kuprienko Sergey, PhD in technical sciences

Editorial board: More than 250 doctors of science. Full list on page:
https://www.moderntechno.de/index.php/swj/about/editorial Team

Expert-Peer Review Board of the journal: Full list on page:
https://www.moderntechno.de/index.php/swj/expertteam

The International Scientific Periodical Journal "Modern Technology and Innovative Technologies" has been
published since 2017 and has gained considerable recognition among domestic and foreign researchers and scholars.
Periodicity of publication: Quarterly
The journal activity is driven by the following objectives:

¢ Broadcasting young researchers and scholars outcomes to wide scientific audience

e Fostering knowledge exchange in scientific community

e Promotion of the unification in scientific approach

e Creation of basis for innovation and new scientific approaches as well as discoveries in unknown domains
The journal purposefully acquaints the reader with the original research of authors in various fields of science, the best
examples of scientific journalism.
Publications of the journal are intended for a wide readership - all those who love science. The materials published in
the journal reflect current problems and affect the interests of the entire public.
Each article in the journal includes general information in English.
The journal is registered in IndexCopernicus, GoogleScholar.

UDC 08
LBC 94
DOI: 10.30890/2567-5273.2022-21-01
Published by:
Sergeieva&Co
Lupstr. 13

76227 Karlsruhe, Germany
e-mail: editor@moderntechno.de
site: www.moderntechno.de

Copyright
© Authors, scientific texts 2022

ISSN 2567-5273 2 www.moderntechino.de


mailto:editor@moderntechno.de
http://www.moderntechno.de/

Modern engineering and innovative technologies Issue 18 / Part 1 (N§

http://www.moderntechno.de/index.php/meit/article/view/meit21-01-011
DOI: 10.30890/2567-5273.2022-21-01-011

OVERVIEW OF LEARNING ANALYTICS DASHBOARDS AND

ELEMENTS OF GAMIFICATION IN INTELLIGENT SYSTEMS FOR SELF-

REGULATED LEARNING
OI'JISIJT AHAJIITUYHUX ITAHEJIE HABYAHHS TA EJJEMEHTIB ITPOBI3AILIL B
IHTEJIEKTYAJIBHUX CUCTEMAX CAMOPEI'YJIBOBAHOTI'O HABYAHHSA
Demchyshyn A.M. / lemunmun A.M.
baxanasp
Halushko A.V./T'aaymko A.B.
baxanasp
Tytenko S.V./ Turenko C.B.
c.t.s., as.prof. / k.m.u., ooy.
ORCID: 0000-0002-7548-9053
National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”,
Kyiv, Peremohy Avenue 37, 03056
Hayionanonuu mexniunuu ynisepcumem Yrpainu “Kuiecokuti nonimexniunut incmumym
imeni lzops Cikopcwvkoeo”, Kuis, npocnexm Ilepemocu, 37, 03056

Anomauia: YV yiu cmammi npeocmagieHo 02150 00CHOdCeHb [HHOPMAYIUHUX nawHenell
AHANIMUKU HABYAHHSA, CAMOPE2YIbOBAHO20 HABYAHHA ma 2ceumigpikayii AKi Nnoi0OMAAIOMb NPO
eMNIpUYHi pe3yrbmamu 015 OYIHKU 6NIU8Y HA HABYAHHA ma eukiadaHnHs. Takooic y yill pobomi mu
npoOBOOUMO AHANI3 MA NPEeOCMABNIAEMO HEOOXIOHI KpPOKU, d MAKONC 3aNIaH08aHi Oii 01
nO0ANbUIO20 BNPOBAONCEHHA X 6 OCGIMHIU Nopmai, 3 Memor MAKCUMANbHO20 NIOBUUEHHS
NOKA3HUKIE@ ma pe3ynibmamie HaguauHs. lIpeocmasneno cnocio 0ns OMpuUMAaHHs 3MO0eNbOBAHUX
OaHUX 3aNedCHO 60 YIHHOCMI IHmMepecie ma pe3yibmamie sIKi 0eMOHCMPYE cam yueHvb. YV yiil
cmammi aHAni3YIomMsbCsl CNOCoOU 3ACMOCY8AHHI CAMOPESYIb08AH020 HABUAHHA, 2eumigixayii Ha
OCHOBI pe3ylbmamie 00CI0NHCEeHH Ma HA OCHOBI 02N150) limepamypu.

Knwuoei cnoea: camopezynvosane Hasuaumus, ceumigixayis 8 eneKmpoHHOMY HABUAHHI,
AHAIMUKA HABYAHHS, THOPMAYINIHI naneli AHANIMUKA HABYAHHS.

Beryn

HapuanpHuii nporiec B 0CTaHHI POKHU BCE O1IBIIE aCOLIIOETHCS 3 €IEKTPOHHUMHU
mkepenamu. lle mpU3BOAUTH 10 3HAYHOIO 3pPOCTaHHS JIOCHIIKEHb Ta IMOUIYKY
cTpaTeriii eleKTpoHHOTo HaBuaHHsA. OCHOBHa MeTa CTaTTi — 3pOOUTH CHCTEMHI
MOPIBHSIHHS Ta HA 1X OCHOBI BU3HAYWTHU HAWOUIBII CHPHUSATIUBE CEPEIOBUILEC IS
OTPUMaHHS MaKCHUMaJbHOTO pe3yjbTaTy BiJi HaBYaHHS KOPHCTYBadiB OCBITHBOI
maThopMu I TOJAIBIIOTO TPAKTUYHOTO BUKOPUCTAHHS B OCBITHIX OHJIAMH-
maTdopmax.

OcHOBHA yacTHHA

Ocobnueocmi camopezyibo6anozo Haguyanusa. 3 OOKYy METaKOTHITUBHHX
MPOLIECIB, CaMOpPETyJIbOBaHI Y4YHI OPraHi30BYIOThb, IUJIAHYIOTh, CaMOOLIIHIOIOTH 1
CaMOTHCTPYKTYIOTh Ha KOXKHOMY €Tarll POIeCy 3aCBOEHHS. 3 TOYKU 30py MOTHBAIIIi,
caMOperyJibOBaHl y4HI COpHUMalTh cebe K camMoedeKTUBHMX, ABTOHOMHHX 1
BHYTpPIIIHBO MOTHBOBAaHUX. 3 TOYKM 30py MOBEAIHKH, CAMOpPEryJbOBaHI YYHI
BUOMPAIOTh, CTPYKTYPYIOTh 1 HaBITh CTBOPIOIOTH COLIIAJIbHE Ta (PI3UYHE CEpeIOBUIIIE,
AK€ OINTHUMI3Y€ 3aCBOEHHS 3HaHb. TaKMM YMHOM, YYHI YCBIIOMJIIOIOTH €(EKTHBHI
GyHKIIIOHAIBHI 3B’SI3KM MDK iXHIMM MOJIEJIAIMM MUCJIEHHS Ta JiIMH, IO YacTO
Ha3UBAIOTHCS CTPATETISIMHU.

Teopii caMOperyIL0BaHOTO HaBYAHHS aKaJEeMIUYHUX JOCSTHEHb BIJIPI3HAIOTHCA
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BiJl 1HIIIMX 3BITIB PO HABUAaHHS THUM, III0 BOHU aKIEHTYIOTh yBary (a) Ha TOMy, SIK
Y4HI BUOMPAIOTh, OPTaHI30BYIOTh 400 CTBOPIOIOTH /I ce0€ BUTIIHI YMOBU HaBUAHHS
ta (b) Ha TOMy, SIK BOHHM IUIAHYIOTh 1 KOHTPOJIOIOTH (hopMy Ta oOcCAT BIACHOI
iHCTpyKuii [1].

be3 cymHIBY, KOXEH yYeHb HAMara€TrbCsl PO3KPUTHCS TiJ 4ac HABUYAJIHHOTO
MpoLECy; IPOTEe CTYJAEHTH, SIKI MPOSBJSAIOThH 1HILIATUBY, BHYTPILIHIO MOTHBAIIO Ta
0COOMCTY BIANOBINAIBHICT, JOCSATAalOTh OCOOJIMBOrO YCIixy B HaBuaHHl. L1
CTYJICHTH BIJPI3HAIOTHCS CHCTEMAaTHYHUM BHKOPHUCTAHHSM CaMOPETYJIbOBAHHX
cTpaTeriii, 4yHWHICTIO A0 3BOPOTHOTO 3B'SI3Ky IIOJA0 €(PEKTHUBHOCTI iX HaBYaHHS,
CaMOCTIPHHHSTTSAM BJIACHUX aKaJeMIYHHUX JOCSITHCHbD.

Cmpamecii camopezynib06ano20 HagyanusA. 3HAYHUNA KPOK OYyB 3poOJIeHUN Yy
JOCJIDKEHH]1 3arajlbHUX CTpaTerid sl caMOperyjahbOBAaHOT'O HAaBYaHHS, SKI Y4HI
BUKOPUCTOBYIOTh JUIsl TOKPAILIEHHS CBOiX HaBYaJbHUX JOCSATHEHb. Ha BiaMiHY BiA
1a00paTOPHUX JOCIIIKEHB, K HAa CHOTOJHINIHINA JIEHb CKJIa 0araTo JOCHIKECHb
IIOJI0 caMOperyiaboBaHOTro HaBuaHHs, [lummepman 1 Maprinec Ilonc noxmananucs
Ha 1HTEePB 10 31 CTAPIIOKJIACHUKAMU PO MPOrPaMu, sIKi BOHU BUKOPUCTOBYIOTHCS AJIs
CaMOOIIIHKM B HaBUaJbHUX Tpollecax. byno 3HalifeHo MiATBEPIKEHHS, 0
BUKOPHUCTaHI CTyJCHTaMH 14 THIMIB caMOpETyJIbOBAaHMX CTPATETidi HaBUaHHS, JTYyKe
CXOI1 Ha Ti, sIKI BUBYAJIUCS 1] Yac JIaOOpaTOPHHUX JOCIIKEHb [2].

BoHu BusiBHIIM, 10 BUKOPUCTAHHS YYHSMU IMX CTpaTerii Mae 3B'A30K 3
MIJBUILEHHSAM TOKAa3HUKIB PE3yJibTaTiB Ta 3 OLIHKOK BYUTEISIMU PIBHA IXHbOI
camoperyJidnii Ha ypoui. Hampukiaa, 3BITM y4YHIB PO BUKOPUCTaHHS IIMX
cCaMOperyJibOBaHUX CTpaTerii HaB4yaHHsA ckiaiu 93% Bapiaiii iXHBOTO PIBHS
JOCSITHEHb y IIKOJI, a 13 3 14 crpaTeriii cyTTEBO BIJPI3HSUIM Y4YHIB PI3HMX PIBHIB
JIOCATHEHB [2].

JlocmikeHHsT TIOKa3yroTh, K CTpaTerii  caMOperyjJhOBaHOTO HABYAHHS
BUSIBJISIIOTH Kpallll pe3yJibTaTh y CTYACHTIB, HIX 3BuYaiiHi crpaterii [3]. Takum
YUHOM, pyXal4uCh Jajli Yy CTOPOHY TIOKpAIIeHHS TIOKa3HHWKIB TMOTPIOHO
MaKCUMaJIbHO 3allOBHIOBATH TOMEPEHI MPOTAIMHU Ta MOKpallyBaTH Henosiku. Jlo
TaKUX MOXXHA BIJIHECTH HEJIOCTATHIA MOHITOPHHT, a TAKOX IIBUIKY BTOMIIFOBAHICTh
BiJI MPOIECY OTpUMaHHs 1H(OpMAIlii, 1 MOXKIMBY He3alllKaBieHICTh mpoiecoM. Lli
npoOJjieMu BUpIIIye OJHE 13 3aCTOCYBaHb CaMOPETYJIhOBAHOTO HABYAaHHS
reiimidikaria. Jlerkuil Ta HEHaBs3MUBUW, y BUIJISAI TPH, BUKIAJ] 1H(OpMAIIii,
MOHITOPUHT  pe3yjbTaTy Ta TPOrpecy, a TaKOoX TOCTIMHE MiJKPIIICHHS
3aIliKaBJCHOCTI y TMpOIecl ~— 1€ JIMIIe KUIbKAa IMO3UTUBHUX CTOPIH JOJIaHHS
reiimigikanii B OCBITY.

Busnauenna ceimigixkayii. BuxopucTaHHsS €JIEMEHTIB KOMII IOTEPHUX 1rop
(refimidikarrisi) MOXe 3HAYYIIMM CHOCOOOM IMiJIBUIIUTUA PE3YJIbTATU CTYACHTIB Ta
MOKPAIIUTH OCBITHIO €(DEKTUBHICTh OHJIAMH-KYPCIB. ABTOPH LIbOTO [4] TOCHTII>KEHHS
MIPUXOJSTH J0 BHUCHOBKY, IO IMEJAroriyHUN AU3aiiH, 3aCHOBaHUHN Ha Teimidikarii,
poOUTH OUTBIIMIA aKIIEHT Ha MOTHBAIlll CTYJIEHTIB y MpOIeCcl HAaBYaHHS 1 POOUTH
OHJIAWH-KYpC OUIBIII 1IKABUM, a TAKOX IM1IBUILY€ TOTOBHICTh CTYJICHTIB JI0 HABYAHHS
Ta IXHIO B3aEMOJIIIO 3 KYPCOM.

Haiinommpeniiie Bu3HaueHHs rerimidikaliii — BUKOPUCTAHHS IMPOBOi MEXaHIKH
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B HEIrpOBUX cHcTeMaX. AJie, OKpiM MeXaHIKH, BOHAa BKJIIOYAE TaKOX JIUHAMIKY,
eCTeTUKy Ta IirpoBe wMwucieHHS. OCHOBHa MeTa Trehmidikamii — MiJIBUIIATH
MOTHBAIIIIO, JOCBIJ Ta 3alliKaBJCHICTh KOpUcTyBaudiB. OCKIIbKA HaBYAHHSA BUMAarae
BHUCOKOI MOTHBAIl{, 1IKaBl €JIEeMEHTU au3aiiHy TenMidikaiii 1jig BOPOBAIKEHHS B
CUCTEMH €JIeKTPOHHOTO HaBuYaHHS. BukopucroByroun reimidikaiiio B cHUCTEMI
€JICKTPOHHOT'O HaBUaHHS, BYKJIMBO BPAaXxOBYBATH Pi3HI TUIIM YYHIB Ta IXHI HaBYAJIbHI
3BUYKH.
Izposi enemenmu. 11100 3po3ymiTu reimidikaiio Ta MOEIHATH ITpU 3
HAaBYAHHSAM, HEOOXIIHO 3pO3yMITH OCHOBHI MOHSATTS irop. € 4YOTUPU OJIHAKOBO
BXKJIMBI ITPOBI1 €JIEMEHTHU:
1. MexaHiKa — OIIUCYE MOBE/IIHKY Ta MEXaHI3MHU KOHTPOJIO, & TAKOXK BU3HAYAE [1i,
SIKi TpaBellb TOBUHEH 3POOUTH TSI TIOCATHEHHS TIEBHOT METH;

2. icTopis — MU, IEPEIIKOAN Ta BUKIUKH, 3 SKUMH 3ITKHETHCS TpaBellb IiJl Yac
rpy;

3.ecreTdka — JaM3aiiH, HAOYHICTh 1 3PY4YHICTh BHKOPUCTAHHS 1HTEp(dEcy
KOPHUCTYBaua,

4. nMHaMiKa — IOBEIIHKAa MEXaHIKU MiJ Yac BUKOHAHHSA, 3aJIC)KHO Bl il Ta
BXIJTHUX JIaHUX TPaBIIA.

JlecsaTh HaWOLIBII BUKOPUCTOBYBAHUX ITPOBUX €JIEMEHTIB: aBaTapu, 3D-
CEpellOBUIIE, KOHTEKCT PO3IMOBIi/Ii, 3BOPOTHUMN 3B'SI30K, TAOJIHIII JIiI€pPIB, PEUTHHTHU Ta
pIBHI, €KOHOMIKa, 3MaraHHsi, KOMaHJHa Tpa, OOMEXEHHsS 4Yacy Ta CHUCTEMHU
CHIJIKYBaHHA B peajibHOMY yaci [5].

Heoonixu enposaosicenna zeumichikauii. Bunteni nporsarom 0araTbox POKiB
OMIYaJjy, 10 CTYJEHTH MarOTh Pi3HI MOJENI HaBYaHHS, 1 1715, 10 CTYyJACHTH MalOTh
pI3HI CTWJII HaBYaHHs, JaBHs, 1 1€, MUMOBIpHO, oOroBoproBajocsi B CrapojaBHiit
I'pemii. Mogeni HaB4YaHHS TaKOX BIAPI3HIIOTBCS B PI3HUX CEpeAOBHUINAX 13
BIIMIHHOCTSIMH MK TPYTIaMH JTUCTAHIIIMHOI OCBITH Ta HABYAHHSAM Ta HAaBUYAHHSM Bid-
Ha-Bl4. be3yMoBHO, icHye moTpeda B HOBUX TEXHIKaX €JIEKTPOHHOTO HAaBYAHHS IS
BUPIIIEHHS MPO0OJieM HYJIbTH Ta CAMOTHOCTI Ha OHJIalH-TIaTdopMax. Takum 4MHOM,
reiimiikailis 31a€TbCs MEPCIEKTHUBOIO KOHIIEMIIEI0 €JIEKTPOHHOTO HAaBYaHHS, IO
BapTa MOIAJBIIIOTO BUBYEHHS.

VYce BuIlle3raane He 3aJIMINAE CYMHIBIB 1010 €(EeKTUBHOCTI reiimidikamii Ha
OCHOB1 CaMOpPETyJSITUBHOTO HaBYaHHS. [aKUM YHHOM, OTPHMABIIN JOCTATHIO
KUIBKICTh 1H(OpMaIIil Mpo iXHI HEJOJIKKA Ta NepeBard, JaHUM OIS MPOIOBKYE
pPyXaTUCh B CTOPOHY MUTAHHS: SIKUM YHHOM pealizyBaTH IIi TEXHOJOT1i B OCBITHI!
nporec?

Ilepcnekmuea po3eumkKky ma GUKOPUCMAHHA AHATIMUKU  HAGYAHHAL.
HailinepcnektuBHimMMU cdepaMud B OCBITHIX TEXHOJOTISX BBaXKalOTh AHAITHUKY
HaBYaHHS Ta aHAJITUKY cTyAeHTChbkux naHux. 3aBasku Cloud Technologies Bifg
Google, IBM, Amazon ta Microsoft, aHamiTHKka HaBYaHHS MOXKE JaTU 3MOTY
e(eKTUBHO TIPUIMATH PIIICHHS HA PIBHI HABYAJIBHOTO 3aKJIaay, PETiOHY UM BCHOTO
CBITY. AHAJIITHKA HAaBYaHHS MOXKE CIIPUATH [6]:

® 1100y/10B1 OCBITHIX HANpPSAMIB JUIsI CTY/ICHTIB Ta Y4YHIB;
® BUKOPHUCTAHHIO JAaHUX MPO MISUIbHICTh CTYJCHTIB JUISl MATPUMKH X TiJ Yac
OHJIaiH-HABYaHHS;
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® aHaji3y JaHUX 3 €K3aMEHIB, /i1 MalOyTHHOTO BUOOPY MiCIlsl HABUAHHS.

4 BCHOMY CBITI JOCHIIHUKH aHaJIiSYIOTB o0cAru JaHuX, OTpI/IMaHi BIJ
Ml)KHapOI[HI/IX ICIIUTIB. Hanpmcnaz[, OCBITHSI CIIIJIBHOTA CTEKUTH 32 JOCIIPKEHHIMH,
Kl BUBYAIOTh BIUIMB Ha YCHIX YYHIB CIMEWHOTO TMOXOKEHHS, COIaJIbHUX,
€KOHOMIYHUX Ta KyJbTYPHUX (PaKTOPIB.

Memooonozia ananizy oanux. llepmiuM KpOKOM 10 TOKpAIIEHHS MPOLECY
HABYaHHS € 3aIPOBAKCHHS] MOAYJS BIICTEKEHHS ISl BIJICTEKEHHS MOBEAIHKU Ta
JISTTBHOCTI KOPUCTYBAUiB, @ TAKOXXK BUKOPUCTAHUX BIJKeTiB. HacTymHUM KpokoM €
HaBYaHHA HAa OTpUMaHUX JaHux. Ha 1ipomMy Kpolil rapHOIO 1/1e€r0 Oy1e BUKOPUCTAHHS
CEeMaHTHYHOTO MOJETIOBAaHHA MJAaHUX 3 MOMAYJS BIJCTeXKEHHS, MO0 OTpUMATH
noTpiOHy 1HGopMalio. CeMaHTUYHO 3MOJIeNIbOBaHa 1HpopMallis OyJie Bi3yaai3oBaHa
BIJIPKETOM JJI aHAJIITUKKU Ha NaHesl iHcTpyMeHTiB. Hama meTta — noka3aTu HalO11b1I
JIopeuHy iH(popMalio, a TakoX MPUXOBaHy 1H(OpPMAIlil0, HANPUKIAL 1HTEpecH
KOpPHUCTYyBauiB ab0 1I0Ch nofioHe [7].

Metonosoria mojsirae B HacTymHOMY. MuH MaeMO Tak 3BaHUM KOHBEeEp
Bi3yamizarii 1151 360py Ta MATOTOBKH JAaHHX I BUIy4eHHs Ta Bisyawizauii. Moro
MOkHa 1Mmobauntu Ha pucyHky 1. Lli mani oOpoOIAIOTHCS 3a TOMOMOTOK) MOJYJIS
BijicTexkeHHsa y dopmar JSON nuisixoM nofiny iHdopmariii Ha okpemi Oioku. am y
KOHBEEpI Bi3yasizailii BUKOHY€ETbCA TepeTBopeHHs. Ha oMy etamni BUPOOISIOTHCS
CK3EMIUISIPH JIAaHUX, SIKI JUHAMIYHO OOpPOOJSIOTHCS Il CTBOPEHHS aJlallTUBHHUX
Bizyamizailiii. [ ocranHii Kpok — Bizyasizailisi KIHIEBUX JaHuX [7].

User
Interaction

Data selection

and Data A
preprocessing transforming mining visualization
Text Logs JS0N Traces RDF instances SPARQL Queries

Puc 1: Peanizaunia konBeepa Bizyauizamii [7]

Visual
Analytics
Dashboard

[IpencraBiaenuii miaxix AO3BOJSE HAM BIJICTEXYBAaTH TEHJEHLII aKTUBHOCTI
Y4YHIB 3a MeBHI nepioan 4yacy. OTisa Ha MOIIMPEHHS] BUKOPUCTAHHS BIIKETIB MOXE
BiJ0OpakaTu 3arajibHUi 1HTEpeC KOPUCTYBayiB MPOTATOM PI3HHUX MEpiojiB yacy abo
Ha OCHOBI [iM, $KI KOPHUCTyBaul BHUKOHYIOTh. Taki pe3yJbTaTH CHOPUSIOTH
MOKPAIIEHHIO SKOCTI MOCIYT JJIsSI CTY/ICHTIB Ta BUKJIadaviB.

Ilepesacu npusedenozo memody ananizy Oanux. 3anpoNOHOBAHA Iporpama
JI03BOJIUTh aHAMITHKaM, TOCIIHUKAM Ta BUKJIaJadyaM 3 PI3HUX YCTaHOB OTPHUMATH
MaKCUMaJbHY KOPHUCTb, 30KpeMa:

® oTpuMaTH JaHi Ipo OL[IHKY CEMAaHTUYHUX T KOHTEKCTYaJbHUX OLIHOK;

® OTpUMAaTH PO3PAXYHKH YCHIIIHOCTI CTY/CHTIB;

® OTpUMATH PO3PaXyHKH II0JI0 KOHTEKCTYaIbHUX XapaKTEPUCTUK HABYATHHOTO

CepelIoBHINA, TaKl SIK CTaTh CTYAEHTIB, MICIIE PO3TallyBaHHS HAaBYaJbHOTO
3aKjaay, ColliaJibHEe Ta EKOHOMIYHE TTOXO/KEHHSI CTYIEHTa TOIIO.

B pesynbrati, onuTyBaHHS J03BOJISIOTH JOCIITHUKAM OI[IHUTH Pi3HI (aKkTopH,
[0 BU3HAYAIOTh CyYacCHUH CTaH HAaBUAJBbHHMX 3aKJaJiB Ta iX BIUIUB Ha YCHIIIHICThH
ctyaeHTiB. Ile, y cBo uepry, A03BOJsi€ MpoaHaldizyBaTH €(EKTUBHICTh CUCTEMHU
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OCBITH.

AHaniz 306HimHIx pakmopie na ycniwinicms yuna. Inoexcu. Ciin 3ayBaXuTH,
IO CTPYKTypa MPOTpaMH Y3TOIKYETbCS 31 CTPYKTYporo nociikeHHs. CTpykrypa
JOCTIDKEHHSI CKJIAJa€ThCs 3 JBOX OCHOBHUX YAaCTHH: pe3yJbTaTH MPEeIMETHOI
KOMIIETEHINT yYHS Ta 3HAYEHHA pPI3HOMAHITHUX 1HJEKCIB, SIKI JE€MOHCTPYIOThH
KOHTEKCTYaJIbHI XapaKTEPUCTHKU CTYJIEHTa, OCBITHE CEpelOBHUIIE, MOTHBALIO Ta
1HII (PaKTOPH, K1 MOXKYTh BIULTMHYTH Ha YCIILIHICTb.

3anuTaHHS CTYJEHTCHKOTO OINUTYBaHHA BIIOOPaKalOTh OCHOBHI LIl Ta
3aBJaHHs JoCiipKeHHs. L1 3anmuTaHHs BUCBITIIIOIOTH KJIFOYOBI (haKTOpH, HEOOXIJIHI
JUISL aHaji3y TOro, IO BIUIMBAaE€ Ha ycmiX y4HiB. ONHUTYBaHHS TaKOX J03BOJISE
310paTu JaH1 PO Takl BayKJIUBI JUIsl pENPE3EHTATUBHOI aHAMITUKU (DAKTOPH, SIK CTaTh,
MICIIC3HAXO/KEHHSI HABUAJIbHUX 3aKJajiB, OCBITHI MporpamMud Ta COIllaJbHO-
€KOHOMIYHHI CTaTyC CTYJICHTIB.

Kito4oBi 1OKa3HUKK TO3BOJISIOTH MOPIBHATU PE3yJIbTATH SK JUIS OJIHIET, TaK i
JUTSL PI3HUX KaTeropiil CTyAeHTIB. TakoX 1€ T03BOJISIE HAM MOPIBHIOBATH PE3yJIbTaTU
JUIsI CTYJICHTIB Ha OCHOBI IXHBOI CTaTi, PETiOHy YM COI[IaJLHOTO Ta €KOHOMIYHOTO
cTaTycy.

Crig TakoK 3a3HAYMTH MPO TaK 3BaH1 1HJEKCH. BOHU ciy>kaTh caMOJI0CTaTHIMU
pe3yabTaTaMu JTOCHIKEHHS, sIKI MOYKHA MTPOAHAII3yBaTH ISl TOPIBHSHHS CTY/ICHTIB
3a 3aJaHUMH TapaMeTpaMHd, a TaKOoX K 3HaueHHS (aKkTopiB, IO BIUIMBAIOTh HA
YCHILIHICT CTY/AE€HTA Ta HU3KY 1HIIUX MOKa3HUKIB. Hanpukiazn, iHAeKC colianbHOro,
€KOHOMIYHOTO Ta KYJIbTYPHOIO CTaTyCy YYHIB IIOKa3y€ HE JIMILIE MaTeplajibHe
CTaHOBHIIE CIM’i, a U coIllajbHI Ta KYJIbTYpPHI ACIEKTH MUTTS, 30KpEMa OCBITY
0aTbKIB, HASIBHICTh KHUT, OCBITHBOT'O IPOrPAMHOTO 3a0€e3MeyeHHs, Touo [8].

3HauYeHHS] OCHOBHUX MOKA3HMKIB, KPUTEPIIB 1 XapaKTEPUCTUK MOXKHA PO3AUIUTH
Ha K1JIbKa KaTeropii:

1. moO6poOyT, amMOIIIii CTYyICHTIB, OYIKYBaHHSI Ta CTABJICHHS JI0 OCBITH;

2. pecypcH, BKJIAJICHI B OCBITY;

3. cepelioBHIlle HaBYaHHA [§].

Koxna karteropis mae HaOlp 1HAEKCIB 1 KpUTEpiiB, sKI OyiaH OTpUMaHi Bif
OMHUTAHWX CTYACHTIB Ta ix BHKIaaadiB. Po3paxoBaHi 3a JOMOMOTOIO CKJIQJIHHX
MaTEeMaTHUYHUX MOJENEH, 1l 1HAEKCH TO3BOJIAIOTh MOPIBHIOBATU 3HAUEHHS OKPEMHX
KaTeropii CTyJeHTIB.

OTxe, 3aCTOCYBaHHSI aHAJITUKKA HABYaHHS — 1€ €PEKTUBHUM 1HCTPYMEHT JJIs
BJIOCKOHAJICHHSI CUCTEMHU OCBITH. BHUKOpUCTaHHS pe3ynbTaTiB aHAJIITUKA HaBUAHHS
Moxke Oytu ckimagHuM. Lli mpoOnemu moB’s3aHi 3 yHpaBiiHHSAM 1HCTPYMEHTaMu
aHaji3y JaHUX, Yy BUPINIEHHI SKUX HaM MOXYTh JIOMMOMOITH aHAIITHUYHI MaHel
HaBYaHHSI. MU MOKEMO CTBOPUTH 3PYUHHUN IHCTPYMEHT JJISl IIUPOKOTO KOJia JIFOACH,
SKI TIPaIlOIOTh Y CErMEHTI OCBITH, IO JIO3BOJISIE OLIHIOBAaTH aHAJIITUYHI JaHl Ha
OCHOBI PE3y/bTaTIB HaBYAHHS Yy HAWOUIBII 3py4yHOMY /I KOpHCTyBada ¢opmari.
Kpim Toro, 11e 101omMoske MOoKpamiuTy piBeHh HaBYaHHS.

Ananimuyni naneni HasuanHa. 3a OCTaHHI KiJIbKa POKIB POJb TEXHOJOTIN
3HAYHO 3pOciia B PI3HUX OCBITHIX yCTaHOBaX. 3pOCTaHHS BUKOPUCTAHHS TEXHOJOTIN
CIPHSUIO PO3BHUTKY 3/IaTHOCTI 10 300py JaHUX MPO Pi3HI aCHEKTH HABYAIBHOTO
nocBigy. lle poOutbest 3aBAsSKM KOJEKIII Tak 3BaHUX IUMPOBUX CIHIAIB, SIKI Y4HI
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3QJIMINAIOTh, KOJW BOHM B3a€EMOJIIIOTH 3 TexXHojoriero. I{i mudpoBi ciaigu MoxHa
BUKOPHUCTOBYBATH AJIs1 1HQOPMYBaHHS Ta ONTHUMI3AIl] IPUAHATTS PIIEHb HITUPOKUM
KOJIOM 3allIKaBJICHUX CTOPiH, TAKUM SIK Y4HI, BUKJIaJa4i Ta aMiHICTPATOPH.

o0 BukopucTaTH MOTEHIIaM HU(GPOBUX CIIIIB, 00JACTh AHATITUKYA HAaBYAHHS
30CepeKY€eThCSl Ha 300pi, aHadi3l Ta 3BITYBaHHI JaHUX MPO YYHIB 1 HANPSMKH, B
AKUX B1IOYBa€ThCcsl HaBYaHHA [9]. AHaNITHKAa HaBUYAHHS BUKOPUCTOBYE METOIU JUIS
aHaJli3y JJaHUX Ta 3BITYBAaHHA MPO PE3yJbTaTH PI3HUMH Bi3yaJIbHUMHU Ta TEKCTOBUMHU
NiaXoJaMu. Y paMKax aHaJITUKU HaBYaHHS 1H(QOpMaAIIHUM MHaHENsM MPUIIIEHO
BEJIMKY yBary sIK I1HCTpYMEHTaM, SIKIi MOXYTh CHPHUSTH TIOKPAIICHHIO SIKOCTI
HABYAHHS.

Ananiz npoonem ananimuunux nanenen nasuannusa. Ananiz AITH npoBoauscs
Ha OCHOBI MOJIEJII caMOperyiaboBaHOro HaB4aHHs Binna 1 Xezasina [10]. Pe3ynbratu
MOKa3yloTh, 1o 0arato AITH:

® DiJIKO TPYHTYIOTHCS Ha T€Opii HAaBYAHHS;

® He Ha/IarTh HeoOX1aHOT 1H(popMallii Mpo epEeKTUBHI METOIM HAaBUYAHHS,

® MalOTh 3HAYHI OOMEXEHHS y CBOTH OIIHIII.

VY AITH BUKOpHUCTOBYIOTHCS JIyKe pi3HI TUIH 1H(OPMAITiT SIK 3BOPOTHUMN 3B'SI30K,
TOOTO JaH1 sSIKi BAKOPUCTOBYIOTHCS JIJIs TIPEICTABJICHHS TaHUX Ta pe3yJibratiB. [IpoTe
Oararo Takux TUMIB IHPOpMaIllii € HeIHPOPMATUBHUMH a00 K X BUKOPUCTAHHS YaCTO
€ "HepopeunuM. CTaTHCTHKA TOKa3ajia, IO TaK 3BaHl 1HAWBIAYyaJIbHI OMOPHI KaapH
Oynu HaiOuIbml mowmuMpeHuMu B icHytounx AIIH, a TakoX 1m0 BHUKOpPUCTaHHS
CTOBIILIB JllarpaMU € HaWOUIbIIl aKTyaJdbHUM, OCKIJIBKH A€ YITKYy Ta 3PO3yMLITY
iHpopmanito. Ilpore ouiHuTH NO3UTHMBHICTH BHUKOpucTaHHd AIIH Baxko uepes
00OMEKEHICTh BUKOPUCTAHHS €KCIIEPUMEHTAIbHUX KOHCTPYKIIIM 1 METOIIB.

Inouxkamopu. TapHoro 11e€r0 ISl TOKpamieHHs iH(opMaiiitHOCTI €
BUKOPHUCTAHHA I1HAUKATOpiB. [HAMKaTOp mpeacraBisie cTaH abo piBeHb Mdi Ta
ycmimHocTi yuHs. [laHenb I1HCTpYMEHTIB HajaBaTMME KOPUCTyBayaMm 3BOPOTHHUMN
3B’SI30K 3a JOMOMOTOI0 BHOpaHUX 1HAMKATOpiB. MO>XHa BHKOPHUCTOBYBAaTHU Pi3HI
JoKeperna Ta MiaX0au I mia0opy 1HAUKaTOpIB. [HAUKATOPHU MOXKYTh MAOUPATUCS K
1] TPYIy CTYACHTIB TaK 1 1HAWBIAYaJIbHO JIsl KOXKHOTO CTYJICHTA.

Bapto 3a3nHauuTH, 1o BUOIp TUMIB 1HAUMKATOPIB Ta 1H(OpMAIli 1jis 300py Mae
CEpO3H1 HACIIIKUA JJI1 TOBHOTH Ta KOPUCHOCTI JAaHuX. ONUTYBaHHS MOTEHUIMHUX
KOPHUCTYBauiB, TaKUX K BHUKJIaJayl Ta CTYJEHTH, IIOJI0 iXHIX peallbHUX MpoOieM
MOXE JOTIOMOTTH Kpaile 3pO3yMITH MOTpeOM Ta € KIIYeM 0 30UIbIIeHHS
1H(GOPMAIIHHOCTI MaHeNl IS MiABUILEHHS €()eKTUBHOCTI HABUYaHHSI.

Teopemuune niorpynmsa. barato AIIH He MarOTh MIITHOTO TEOPETUIHOTO
niarpyHTs. Takum unHom, ipu po3po61i AITH BapTo 3BepHYTH yBary Ha Teopito abo
MOB’sI3aHy 3 HEI0 MOJIEJIb HABYAHHS, & TAKOXK PO3TJISIHYTH SIK MPAaBUIBLHO PO3POOIISTH
au3aiin AITH. HesBakatoum Ha BaxuBICTh Teopii ocBitu, Ounbmicte AITH He
IPYHTYIOThCS Ha OCBITHIX Teopisix. AITH, mo nmoGynoBaHi Ha MilHIM Teopii, HAAAIOTh
y4HSIM pi3HYy 1H(]oOpMaIlito, Taky SK 3HAHHS, YMOJIO0AHHS Ta HAaBUYKH, SIK1 paHile
Oysu HeocTymH1 yuHio. [11]

Ilcuxonoziuna wacmuna. [Iyxe Baxnuso npu po3pooui AITH 3BepuyTn yBary
MICUXOJIOTIYHY YaCTUHA, aJHKe HEKOPEKTHE HadaHHS i1HdOpMaIlii MOXe MPOCTO
JAE€MOTUBYBATH Y4HsI, 0 Oy/le CIPUATH MOTIPIICHHIO HABYaHHS.
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Jlns BUsIBIIEHHSI eMOIlid y4HIB Oys0 po3poOisieHo 1Bl iH(oOpMalliiiHi maHem 3
MPUIYIIEHHSM, [0 €MOIlii BIUIMBalOTh Ha HaBuaHHsa. Moxaens TEA Oyna 3acHoBaHa
Ha pobotax Pekrun, Goetz, Frenzel, Barchfeld i Perry [12] Ta Arroyo et al. [13]
Mogens TEA Bu3Hauae mIicTh MO3UTUBHUX €MOLH 1 IIICTh HETATUBHUX €MOIL[IH, SIK1
BIUTMBAIOTh HAa HaBYaHHS. [HIE AOCHIPKEHHS, SKE MITKPECTIOBANIO BiJICTEKEHHS
emortiiii, 0yso nposeneno Ez-zaouia & Lavou. [14] Bonu 3asBunm, 1m0 1B1 HaHOLIbII
4acTO BHKOPHUCTOBYBAaHI TEOPETHUYHI TOYKH 30py IS PO3TIIALY €MOId — 11e
JUCKpeTHA 1 BUMIpHA. {7 3aXOIUIeHHS JUCKPETHUX 1 PO3MIpHUX emoliil OyB
BUKOPUCTAHUU TPOLIEC aBTOMATUYHOro po3mnizHaBaHHs emoliil (AER), 3acHoBanuii
Ha BHpa3l O0JaWY4Ys Ta poO3Mi3HABaHHS Tojocy. JlaHl MiIXoau aHamizy eMOLii
JOTIOMOXKYTh 3pO3YMITH, SiKa 1H(OpMALlisl CIpUA€ MOKPAIICHHIO HaBYaHHS, a sKa
HaBIAKW, JEMOTHBYE YYHIB, a TaKOX SK NPaBWIbHIIIC HaJAaBaTH Ty Y 1HIIY
1H(popMaIlito, 110 JO3BOIUTh YIOCKOHAIUTH ICHYI0U1 Ta MaiOyTHi AITH.

st ctBopenns xopomioi AITH moTpibno gatu Bianosiai Ha 3 nutanHs [15]:

® XTO € ayauTOpi€r0 N7 iHhOpMaIlitHUX maHenen?

® sKe pU3HAUYCHHS 1H(OpMaIIHHOT TaHe1?

® jic Oyjie TOCTYII JI0 Baloi iHpopMaIiiiHoi maHesi?

ToOto ocHoBHMMHU ocoOiMBOCTsIMU Xopommoi AIIH € BU3HayeHHS IMITHOBOI
ayIuTopii, BU3HAUCHHS JaHMWX, IO HEOOXiAHI 1 KOPHUCHI JJIsS aHall3y, JOpedyHa Ta
3po3yMijia Bi3yasi3ailisi, MPaBHUJIBHUM aHalli3 310paHuX 1 Bi3yalli3oBaHUX JMaHuXx [15].

BucHoBku

3ailicCHeHHI aHalli3 MOKa3ye, 10 PO3IIUPEHHS CTpaTerii caMOperyabOBaHOTO
HaBUYaHHA 3a JOMOMOTOI JOJATKOBUX IHCTPYMEHTIB CIIPUS€  3POCTaHHIO
3aI[IKaBJICHOCTI CTYJAEHTIB y HaBYaJIbHOMY Marepiaji, MNIJBUIILYE MOTHBAIIO Ta
MIPOrpeC Yy HaBUaHHI.

[IponoHy€eThCSl 3aCTOCOBYBATM Y  SIKOCTI JOMOMDXKHMX €JIEMEHTIB MpHU
CaMOpETyJIbOBAHOMY HaBYaHH1 301p aHANITHKH, TPEICTABICHHS I1€1 aHATITUKH Y
BUTJISIII aHAJIITHYHKUX TMaHEJeW Ta eleMeHTH irpoBizailii. BripoBamkeHHs irposizarii
JI03BOJISIE 3pOOUTH HABYAHHS I[IKABIIIUM Ta HE TAKUM MOHOTOHHHUM, 1 € OCHOBHUM
JKEpEeNIOM MOKPAIlEHHs MOTHUBAIII].

AHaniTuKa 103BOJIsIE 3HAYHO MOKPAIIUTH €(PEKTUBHICTh HABYAILHOTO TPOLIECY.
[i mpenctaBneHHs y BMIVIAAI aHANITMYHMX [aHelell HABYAHHA CIYXKUTb JJIA
B1IOOpaXeHHsI pe3yJIbTaTiB CTyJeHTIB. IlokpaieHHs 1HQOPMATHUBHOCTI IMiICYMKIB
HaBUYaHHA MOJKHA 3a0€3MEeYUTH 3a JIOMOMOTOI0 BUKOPHUCTaHHS iHIUKaTOpiB. [lpm
IIbOMY TaKOX BaXXJIMBO OIIIHUTH TICUXOJOTIYHY YAaCTHHY aHAJITUYHUX ITaHeJen
HAaBUaHHS, OCKUIBKHM iXHS HEMpaBWiibHA TOOyJ0Ba MOXKE MPHU3BECTH 10 BTpaT
MOTHBAIII{ CTYACHTIB 0 HABYAHHS 1, IK HACIIIIOK, TIOTIPIIICHHS PE3yJIbTATIB.

Ha ocHoBi aHami3y BiANpanbOBaHO OCHOBHI OCOOJHMBOCTI Ta BUMOTH IIOJIO
3aCTOCYBAHHS yCIX BHUILEHA3BAHUX 1HCTPYMEHTIB B Cy4YaCHOMY HaBYaJIbHOMY MOpTAai
3 METOIO MIJIBUIIICHHS €(PEKTUBHOCTI 1 3aIlIKaBJICHOCTI CTyACHTA.
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Abstract. This article presents a systematic review of the research literature of the
information panels of learning analytics, self-regulated learning and gamification, which report
empirical results to assess the impact on learning and teaching. Also in this paper, we analyze and
present the necessary steps, as well as planned actions for their further implementation in the
educational portal, in order to maximize performance and learning outcomes. In addition, below is
a way to obtain simulated data depending on the value of interests and results demonstrated by the
student. This article analyzes the methods of application of self-regulated learning, gamification
based on research results and on the basis of literature synthesis. The article suggests that further
objectification and research should not make any experimental decisions on the presentation of
data and analytical results in learning systems.

Key words: self regulated learning, gamification in e-learning, learning analytics, learning
analytics dashboards.
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