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M.JL JleBuukuii'”, B.B. I'puHmIKyH , O.J0. 3acaaBckas

Poccutickas akademus obpazosanus, Mockea, Poccutickas @edepayus
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AuHHoTanus1. [locmarnoexa npoonemsl. B HacTosiiee BpeMs Bce Jallle TOBOPSAT He O MOCTyTIa-
TEFHOM PA3BUTHH BBICIIETO OOpa30BaHMS B YCIOBHUAX MCIOJIB30BAHIS IU(PPOBBIX TEXHOJIOTHH,
a o ero Oosee CylIecTBEHHOH IM(POBOIA TpaHCHopMaly. AKTYATLHON SIBISIETCS IPOOIeMa BbIsB-
JIEHVUS U CHUCTEMaTU3aLM1 3aKOHOMEPHOCTEH, XapaKTepU3YIOLMX pa3BUTHE BY30B B YCJIOBHAX Mac-
COBOTO BHEJPEHUS HOBBIX IIM(PPOBBIX TEXHOJOTHI, a TAKKE M3MEHEHNSI BHEITHNX BO3ICHCTBHI Ha
CHUCTEMBI IOJATOTOBKU CTyJEHTOB. PelrieHne 3Toit mpoOieMbl 3HAYMMO JUIsl ONpEAeTeHUs NalbHeH-
X HAaYYHO-TICJIATOTYIECKIX MCCIIEIOBAHMM, a TAoKe ITyTell pa3BUTHS CHCTEM MOTOTOBKH I1e/aro-
roB. Llenb uccnenoBaHust — BbIABICHUS. HA OCHOBE OTEUECTBEHHBIX M 3apyOEKHbBIX aHATUTHYECKUX
nansbix (O9CP, FOHOCKO u np.) HampaBieHui, XapaKTepUCTHK, TPOOJieM 1 NIEPCIeKTUB HH(OP-
MaTH3aIMH BBICIIEH KO Memooonozus. AHaIN3 HayqHBIX MyOJIMKAIMil O Pa3BUTHH JIUIAKTHKH
1 HCTIONIF30BAaHHUH COBPEMEHHBIX CPEICTB OOYUCHIS B By3aX OCHOBAaH Ha M3YYEHNH BHIOBOTO COCTa-
Ba U CHEIM(UKY CYyIIECTBYIOUMX LU(POBBIX PECYPCOB, MPUMEHEHUH MAaTeMAaTUUECKUX METOJOB
00pabOTKK YMCIIOBBIX JIAHHBIX W TEXHOJOTHH WX BU3yanm3amu. Pesynemamsi. [lokazano, 4to co-
BPEMEHHYIO MH(OPMATH3ALIIIO BBICIICH IIKOJIBI XapaKTepU3yeT paclpOCTpaHEHHE OHIIAHH-KYPCOB,
KOJUTCKIMH [A(POBBIX PECYPCOB, CHIDKCHIE KOMMYECTBA KOMITBIOTEPHON TEXHUKH B BY3aX, IIPOHHK-
HOBEHHE TEXHOJIOTHII HOBOI MH/TyCTPHATIFHON PEBOJIIOIMI ¥ MHOTHE JpyTHe (haKTOPhL. 3HAUMMBIMH
SIBJIFOTCS pa3BUTHE (DyHIAMEHTAITLHOW, HHBApUAHTHOW OTHOCHTENIBHO Pa3BHUTHs TEXHOJOTHH CO-
CTaBJIAIOILEH BbICIIETO 0Opa3oBaHusl, MOJATOTOBKA CTYJEHTOB K HCIIOJIB30BAHMIO IEPCIEKTHBHBIX
TEXHOJOTHI! B NMPO(ECCHOHATBHOM AESTENBHOCTH, OOBEAMHEHUE PECYPCOB B EAUHBIC IU(POBBIE
obpasoBatenbHbe cpenbl. 3axmouenue. ChaemyeT MpONOIDKaTh UCCIACHOBAHMS ISl 0OCCIICUCHUS U
OIICHKH KaueCTBA BCEX BUJIOB CPEICTB OOYUCHIIS, BBISIBIICHI TEOPETUUECCKUX M IPAKTUIECKUX TTOJI-
XOJIOB K MHTETpaIUK ¥ YHU(DUKAIY Pa3pO3HEHHBIX HH(OPMAIMOHHBIX cucTeM. HeoOxomumo Hayd-
HO 000CHOBAHHOE COZICPIKATENIFHOE M METOIIIECKOe OOHOBIICHHE CHCTEM TIOJITOTOBKHU U MEPENOATO-
TOBKH BCEX CICIUAITIICTOB, pAOOTAFOIIHX B YCIIOBUSX IU(PPOBOH TpaHCHOPMAIIUH BHICIICH IIIKOJBL.

KiarueBbie cioBa: mudposas TpaHcopMmalms, BbICIIas KON, WH(DOpMaTH3aIus
oOpaszoBanus, IU(POBEIE pecypehl, U poBas oOpazoBaTebHas cpena
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Abstract. Problem statement. Nowadays, people are increasingly talking not about the pro-
gressive development of higher education in the context of the use of digital technologies, but about its
more drastic digital transformation. The problem of identifying and systematizing patterns characteriz-
ing the development of universities in the context of the mass introduction of new digital technologies,
as well as changes in external influences on student training systems, is urgent. The solution of this
problem is significant for determining further scientific and pedagogical research, as well as ways to
develop teacher training systems. The purpose of the study is to identify on the basis of domestic and
foreign analytical data (OECD, UNESCO and others) directions, characteristics, problems and pro-
spects of informatization of higher education. Methodology. The analysis of scientific publications on
the development of didactics and the use of modern teaching tools in universities is based on the study
of the species composition and specifics of existing digital resources, the use of mathematical methods
for processing numerical data and technologies for their visualization. Results. It is shown that modern
informatization of higher education is characterized by the spread of online courses, collections of
digital resources, a decrease in the number of computer equipment in universities, the penetration of
technologies of the new industrial revolution and many other factors. The development of a funda-
mental component of higher education that is invariant with respect to the development of technologies,
the preparation of students for the use of promising technologies in professional activities, the pooling
of resources into a single digital educational environment are significant. Conclusion. Research should
be continued to ensure and evaluate the quality of all types of learning tools, to identify theoretical and
practical approaches to the integration and unification of disparate information systems. There is
aneed for a scientifically based substantive and methodological update of the systems of training and
retraining of all specialists working in the conditions of digital transformation of higher education.
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IMocTanoBka npodiaembl. B nociennue roapl NOAXOIbI K MOJATOTOBKE CTY-
JIEHTOB B BY3aX, CBSI3aHHBIC C NMPUMEHEHHEM pPa3IMYHBIX TEXHOJIOTUH, MpeTepIie-
BAaIOT 3HAUYUTENbHBIE U3MEHEHHsI. [ 0BOpsl 0 BHEIPEHUU Pa3TUYHBIX IIUPPOBBIX TEX-
HOJIOTHUI B BBICHIYIO IITKOJTY, MO’KHO BCTIOMHHUTH TOSIBJIEHUE U PAa3BUTHE MACCOBBIX
OHJIAH-KYpPCOB, PaclpOCTpaHEHHE TEXHOIOTHI TaK Ha3bIBa€MOW HOBOW WHAYCTPH-
ATBHOUM peBOJIONMY (OOJBIINE JaHHBIC, OJIOK-YEiH, BUPTyaJbHAS W JIOTIOJIHEHHAS
peanbHOCTh, IHTEpHET Belei 1 Apyrue COBPEMEHHbIE TEXHOJIOTUH), (JOPMHUPOBa-
HUE eANHON MH(POPMAIMOHHON CPEeJIbl, CYIIECTBEHHOE YBEIUYECHUE J0IU mpodec-
COPCKO-TIPEMNoIaBaTeIbCKOTO COCTaBa, BIAACIONIETO IU(PPOBBIMU TEXHOJIOTHUSIMH,
OecIiperie/ICHTHOE BIHMSIHHEC Ha WH()OPMATH3AIMIO BBIHYKICHHBIX OTPaHUYCHUH,
BBI3BaHHBIX HECTAHIAPTHOM SMHUAEMHUOIIOTHYECKON 00cTaHoBKOM [1-3]. D11 u Apyrue
(hakTophI ClIeyeT AOMOJIHUTh aKTUBHBIMH MPOQPECCHOHATBHBIMU pa3padOTKaMH
HcclieioBaTeneil B 001acTy CO3JaHusl HOBBIX METOJIOB 0Oy4eHHs v U(POBBIX 00pa-
30BaTeNIbHBIX PECYPCOB JIJISl CTYACHTOB. B MOI00HBIX YCIOBHUSAX BCE YaIlle TOBOPSIT
HE 0 MJIaHOMepHOU MH(OpMATH3AIMH BICIIEr0 00pa30BaHUs, a 0 ero bosee Kap-
JTUHATBHOW G POBON TpaHChHOPMAITUH.

BbesycnoBHO, pa3BuTHE JTHOOBIX MPOIECCOB, CBA3AHHBIX C TEXHUYECKHUM TIe-
peocHaIeHrneM By30B, OOHOBIICHHEM COJICpKaHUs, METOOB U (HopM OOydeHHUs
JOJKHO TPOUCXOIUTh HA OCHOBE MPEABAPUTENBHBIX HAYYHBIX MCCIEIOBaHUH.
Takue mcciaenoBaHus MOTYT OCYIIECTBIISATHCS HE TOJBKO B O0JIACTH TEOpeTHYEC-
CKUX U MPaKTUYECKUX Pa3pabOTOK, HO U HOCUTHh aHATUTUYECKUHU XapakTep, Mo-
CKOJIbKY PE3yJIbTaThl M3YUYEHUsI CJIOKUBIICHUCS CUTYallMH, Kak MPaBUIIO, OKa3bl-
BAIOTCS 3HAYMMBIMU [T OINpe/IeTICHHs] HalpaBlIeHU U BHIIOB paboT, CYLIECTBEH-
HBIX JUIS TOBBIMICHUS A()(PEKTUBHOCTH W PE3yIbTATHBHOCTH HU(POBON TpaHC-
(hopMannu BICIIEH MIKOJIBI.

Hanumo nmpoGieMa BBIABICHUS U CUCTEMATH3aIlUM 3aKOHOMEPHOCTEH M
(hakTOpOB, XapaKTePU3YIOMINX MPOUCXOSIINE MPOLIECCHl Pa3BUTHS BY30B B yCIIO-
BHSIX MAacCOBOTO BHEIPCHHSI TMOSBIISIFOIIMXCS IHU(PPOBBIX TEXHOJOTHH, a TaKKe
WM3MEHEHHUs BHEUTHUX BO3JCHCTBHUII Ha CUCTEMBI TIOJITOTOBKU CTYIEHTOB. Pemenue
110100HOM MpoOsemMbl ObUIO Obl 3HAYUMBIM JJIs1 ONIPEAEICHUS JalbHEUIINX Hayy-
HO-TIEJTaTOTMYECKUX UCCIIEIOBAaHUM B HAa3BaHHOW 00JACTH, 00JIaJaONUX MaKCH-
MaJIbHOM aKTyaJIbHOCTBIO, & TaK)Ke JJIsl BBISIBJICHUS MyTeH Pa3BUTHS CHCTEM IO-
TOTOBKHU U MOBBILIEHUS KBATU(UKAIIMY T1€Jar0roB JUIsl YHUBEPCUTETOB, aKaJeMuil
Y UHCTHTYTOB.

B uwacTHOCTH, CTOHT ydecTh pe3yibTaThl CTATUCTUYECKHX HCCIIEOBAHMMA
areHTCTBA MHHOBALIUM ropoja MOCKBBI, COTJIACHO KOTOPHIM TIPU BHEIIPEHUU 1TU(D-
POBBIX TEXHOJIOTHI B CHCTEMY BBICIIETO 00pa30BaHUs MpeodIaaaroT uppoBbIE
pecypchl, CIOCOOCTBYIOIIUME aBTOMATH3AlMKM PEIICHHUS OpPTaHU3alMOHHO-YIIPaB-
JICHUECKHX 3a7lad U TUIaHUPOBaHUs paboThl By30B (44 % OT BceX UCHOIBb3YyEMBIX
pecypcoB). Craenyromas o oobemy noiis (okoso 33 %) — uudpoBbie pecypcesl,
CMOCOOCTBYIOIIHE YIPABICHUIO Y4eOHBIM MPOLIECCOM, €ro AucneTdepusauuu. M tomns-
Ko 4yTh 60see 20 % nudpoBBIX CPECTB ABISAIOTCS 00yUaAIOIIUMU, 00JIaJAI0ITIMHI
COJIepKaTeIbHBIM HAIMOJHEHUEM, CBSI3aHHBIM C OIpENEICHHBIMU BY30BCKHUMHU
muctumuinHaMu. O4eBHIHO, YTO JOJs MUGPOBBIX 00YYAIOIIMX PECYPCOB (CamMbIX
3HAYMMBIX ISl obecriedeHusi 3((HEKTUBHOCTH TMOJATOTOBKH CTYACHTOB) JIOJDKHA
YBEIMUUBATHCS. J[JIs 3TOr0 HEOOXOMMBI U3y4YECHUE CIIOKUBIIEHCS CUTYAIlMU U YYET
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PE3yNbTaTOB COOTBETCTBYIOIIMX HCCIEIOBAHUMN MPH pa3pabOTKe HOBBIX CPEICTB
oOy4eHwus.

CrnenyeT OTMETUTh, UTO aHAIU3 HEKOTOPBIX MPOIECCOB HMH(MOPMATHU3ALUU
BBICIIIETO0 00pa30BaHUsl COCTABISET CYLIECTBEHHYIO YAacTh CaMbIX pa3HbIX HcCe-
noBanuii B Poccum m npyrux crpanax. Tak, Hampumep, 3a pyOeXoM 0COOEHHO-
CTSIM Pa3BUTHUS JTUCTAHIIMOHHBIX (OPM MONTYUEHHUS 00pPa30BaHUsI MOCBATHIN CBOU
nyOmukanuu JI. Mumpa, T. I'ynra, A. lpu [4], U. Ban nep Cnooan, O. Hopysw,
E. llypunk [5], C. Xomxec, C. Myp, B. Jloku [6] u apyrue ydensie. Borpocsl
W3MEHEHHUS TEXHOJOTUYECKOTO M METOJAMYECKOTo obecriedeHus 0Opa3oBaHUS B
YCJIOBHSIX TIAaHAEMHUH KOPOHABUpPYca OcBelleHbl B padoTtax B. bao [7], [Ixx. bappo,
Jlenapec ngenb Posapuo [8], C. Bouk [9], I'. Mapusonun, X.B. Joux, T. Hen-
ced [10], A. Ban Jlepcen [11]. Cnermmduxka mmppoBoii TpaHchopMaIy 0TeUeCTBEH-
Horo oOpa3oBaHMs Ha (peepalbHOM U PETHOHAIBHOM YPOBHSIX OMKCaHa B pabo-
tax H.O. Omapogoii, O.A. Omaposa [12], A.JI. Cemenona [13], U.B. PoGepT [14],
A.1O. VBaposa, B.B. Buxpesa, I''M. BogonssH, U.B. [IBopenxoii, 3. Kouak,
. Jlepuna [15], C.I'. I'puropsesa, 1.E. BoctpoknyTtosa, P.A. Caburosa [16; 17]
Y MHOTHUX JPYTHX yUEHBIX.

TpaauIMoHHO CBOM MOJPOOHBIE AaHATUTHYECKUE U CTATUCTHUECKHE OTYETHI
0 pa3BUTHH 00pa3oBaHMs B pasHbIX crpaHax myommkyroT ODCP (Education at
a Glance) [18] u FOHECKO [19].

B pamkax pemenust 0003HaueHHbIX Mpo0IeM B oTAeNeHuH (uiaocoduu 06-
pa3oBaHUs U TEOPETHUECKOW TMEAAarOrHKH, a TaKKe JTadopaTopuu pa3BUTHUS IH(]-
pPOBOIT 00pa3oBaTENHLHOM Cpebl IIEHTPA Pa3BUTHs 00pa3oBaHus Poccuiickoi aka-
nemun obpazoBanusi B 2022-2023 rogax mpoBOAUTCS HAYYHOE UCCIIETOBAHHE IO
Teme: «Paspabomka meopemuueckux u NpaKmMudeckux OCHO8 UHHOBAUYUOHHO2O
Ppassumus gblcuie2o 00pas308aHus U OUOAKMUKU GbICULEl WKOIbL 8 YCI0BUAX YUG)-
posotl mpaucgopmayuuy, 9acTb TPOMEKYTOUHBIX Pe3yIbTaTOB KOTOPOTO OIMHCA-
Ha B HACTOSILIEH CTaTheE.

[lenbto MPOBOAMMBIX HCCIIEIOBAaHUM SIBISIETCS BbISBICHHE (hyHIaMEHTalb-
HBIX ¥ MPUKJIAJHBIX ACMIEKTOB Pa3BUTHUSA JUAAKTHKHU BBICIICH IIKOJIBI B YCIOBHUSAX
nudpoBoi TpaHchopMaIH, OTPEIeICHNE HAPaBICHUH, XapaKTePUCTUK U TIep-
CHEKTUB MH(GOPMaTU3ALIMU BbICILIEH IKOJIBI.

Metonosnorusi. O4eBUAHO, YTO Ui JOCTHKEHHS YKAa3aHHOM L€ HeoOXo-
MO BBITIOJTHEHUE KOMILIEKCA AEMCTBUI, B YKCIe KOTOPBIX aHAJIU3 OTEYECTBEH-
HBIX U 3apyOeXHBIX Hay4HbIX MyOIMKaIMi, KacaloluXcsl pa3BUTUS TUIAKTUKUA U
MPUMEHEHHS COBPEMEHHBIX CPEJCTB OOyUEHHUS B YCIOBHSX COBEPIICHCTBOBAHMS
1 MacCcOBOI'0 PaclpocTpaHeHMsI LU(POBBIX TEXHOJOTUH, U3yUEHHE BUIOBOTO CO-
cTaBa ¥ crieun(UK PYHKIIMOHUPOBAHUS CYIIECTBYIOMUX IU(PPOBBIX TEXHOIOTHI
U pecypcoB, MPUMEHSEMbIX B By3aX, OINpeAeTIeHHE MOJOKUTEIbHBIX U HETaTHB-
HBIX ()aKTOPOB UCIIONB30BaHUS TU(PPOBBIX 00PA30BATEIBHBIX PECYPCOB MPHU IO/~
TOTOBKE CTYJICHTOB.

B xoxe nccnenoBanus npuMeHsIFOTCS OOIIEHAYYHbIE TEOPETUYECKUE U TPaK-
THYECKHE METObI, TaKe KaKk 0030p HayYyHOH, HaAyYHO-TIEAarOrnIeCKOi U METOIH-
YecKoW JuTepaTypsl B obnactu nudpoBoil TpaHcPopMmaluu U UHPOPMATHU3ALUU
o0pa3oBaHus, aHaM3 (PyHIAMEHTAIBHBIX U MPUKJIATHBIX ACMIEKTOB PAa3BHUTHS JIU-
JAKTUKH BBICIIET0 00Pa30BaHUS B YCIOBHUSIX COBEPIIECHCTBOBAHHS U PacIpOCTpa-
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HEHUs IU(PPOBBIX TEXHOJIOTHM, MaTeMaTHYECKHE METObI 00PaOOTKH COOMpaeMbIX
YHCIIOBBIX TAaHHBIX U TEXHOJIOTUH MX BU3yaIH3aluy, (OpMyIHpOBaHNE BBHIBOJIOB U
pEeKOMEHalMi 110 UTOraM aHAIUTHYECKUIA paboTBhI.

PesyabTaTsl M 00cy:xkaenne. B HacTosmieil ctatbe BO3MOKHO OTpa)kKEHHE
JIMIIb HEKOTOPHIX OTHOCHTENBHO 3aMETHBIX XapaKTEPUCTHK M TeHICHINH UH)Op-
MaTH3alMy BBICHIEH IIKOJBI ¢ UX KPaTKHUM OOCYXKAEHHEM U MPOMEKYTOUHBIMU
BBIBOJIaMH, KOTOPBIE JOMYCTUMO C(OPMYITHPOBATH YXKE CETOIHS.

3Ha4yMMble pe3yJbTaThl MOXKHO HOJIYYMTb, €CIHM MPOAHATU3UPOBATh JUHA-
MUKy KOJIMYECTBA KOMIBIOTEPOB HA OJJHOTO CTYJEHTA IPUBEICHHOIO KOHTHHT€H-
Ta B BEIYLIMX POCCHHCKUX BY3aX, aKTHBHO 3aHMMAIOIIMXCS MH(pOpPMaTH3alueH
o0pa3oBaTenpHOro mporecca. Takue JaHHbIe Ha MPOTSHKEHUH MHOTHUX JIET coOu-
paroTcsi B paMKax (elepabHOr0 MOHUTOPHHTA ()()EKTUBHOCTH EATEIHBHOCTH
opraHuzanuii Beicuiero obpaszoBaHud. [IpumeuarenbHO, YTO B 1LI€JIOM, Ha JUIU-
TEJILHOM MPOMEKYTKE BPEMEHHU MPAKTHYECKU JJIsl BCEX BY30B MMEET MECTO CHH-
KEHHE YKa3aHHOTO IOKa3aTelsis. DTO XOPOIIO BHIHO IO TOBEACHHUIO «CPEIHEH
nuHUM» (IIyHKTHUp) Ha puc. 1.
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Puc. 1. IuHamuka nokasatens «KonmyecTBo NnepCcoHasbHbIX KOMMbIOTEPOB B pacyeTe Ha O4HOro CTyAeHTa
(NMpUBEAEHHOIO KOHTUHIEHTA)» MOHUTOPUHIa 3ddEKTMBHOCTU AesaTenbHOCTM By30B 2014-2022 ronos
Figure 1. Dynamics of the indicator “Number of personal computers per student”
from monitoring the effectiveness of universities in 2014-2022

[MomoOHast cuTyarysi CKJIaapIBae€TCsl B TOM YHCIE M 32 CYET TOTO, YTO BCE
Oosblee KOJIMYECTBO MperojiaBaTeNieil U CTyIeHTOB UCHOJb3YIOT Ul paboThl U
yueObl CBOM IEPCOHANIbHBIE KOMITBIOTEPHBIE YCTPONUCTBA.
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Takum oOpa3oMm, XapakTepHOW TEHICHLUEH W OJHOBPEMEHHO 3HAYUMBIM
BO3MOYKHBIM BEKTOPOM pa3BUTHs HH()OPMATU3AIMN BBICIIETO 00pa30BaHUs CTaHO-
BUTCS NEPEHOC MPUOPUTETOB C HANIOJIHEHHs 00pa30BaTEeNbHON OpraHM3aluM TeX-
HUYECKHMHU CpPEICTBAMH IU(PPOBU3AIMH HA oOecrieueHne 00pa3oBaTeIbHOTO MPO-
recca 3(h(eKTHBHBIM MPOrPaMMHBIM 00eCTIeUeHHEM, 00JIaIAIOIIUM «IIPY’KECTBEHHBIMY
uHTepdeicom, KaYeCTBEHHBIM COJIEP)KaTeIIbHBIM HATIOJIHEHHEM, KOTOPOE ITO3BOJIHUT
pacuIMpUTh BO3MOXHOCTHU MOJTOTOBKU CTYAEHTOB 3a CUET UCIOJIb30BaHUS Y dek-
TUBHBIX M BOCTPEOOBAaHHBIX MH(POPMALMOHHBIX U TEIEKOMMYHHUKAIIHOHHBIX TEXHO-
noruii. IMEHHO B 3TOM HalpaBieHHH LeJIeCO00pa3HO pa3BUBaTh (PMHAHCOBOE, Op-
TaHM3ALHOHHOE, HAYYHOE U METOANYECKOe 00eCIedeHe CHCTEM BBICILIETO 00pa3o-
BaHMs. HeoOXoquMo yuuThIBaTh CrielU(UKy MOATOTOBKU CTYIECHTOB B YCIIOBHUSX,
KOI'JIa UMM UCTIOJIb3YIOTCS Pa3HbIE IO TEXHOJIOTUYECKUM, TPOIPAMMHBIM U APYTUM
CBOMCTBaM LIU(POBBIE CPEICTBA.

Jlpyroii BayKHOW TeHAEHIMEH MH(OOPMATH3AIMY BBICIIEH IIKOJIBI SBISETCS
NIPOHUKHOBEHHE B 00pa30BaTeNbHBIM Iporecc Bce OOJIBIIETO0 KOJIWYECTBA OH-
JaiiH-KypCOB, MHOTHE U3 KOTOPBIX pa3pabOTaHbl aBTOPCKUMU KOJIJIEKTUBAMU, HE
paboTaroLUMMH B TOM By3€, B KOTOPOM TaKHe€ KypChl IPUMEHSIOTCS. DTO, ¢ OJHON
CTOPOHBI, pacIIUpseT BO3MOXHOCTH COJEPKATEIbHOIO M METOJUYECKOro odec-
MEUYEHUS PeaTM3yEeMbIX CUCTEM O0YyYEHUs, C JPYroil CTOPOHBI, TpeOyeT AONOIHU-
TEJIbHBIX IAr0B O aJaNTalliH, BKIIOYCHUIO U «CTIIAYKUBAHUIO)» HOBOTO YI€OHOTO
MaTepualia B CyIIEeCTBYOIME 0ObeMITole Kypebl. Takas paboTa MpoaoKaeTcs.
Omna TpelyeT TOMOTHUTEIbHBIX AUJIAKTUYECKUX UCCIEIOBAHNUN, TOCKOJIBKY KOJIH-
YECTBO TAKUX KYPCOB M UHUCIIO CTYyAEHTOB, UCIOJIB3YIOIIMX HUX B PAMKaxX CBOEH
MIOATOTOBKH, HEYKJIOHHO pacTeT (puc. 2).

Ko/M4ecTBO CTYAEHTOB Ha OHNAMH-KypCax, MAH Yen.
Number of students enrolled in online courses,
million people

KoanyecTBo OHNalNH-KypCoB, TbiC.
Number of online courses, thousand

25 250 220
19,4
20 200 180
16,3
15 13,5 150
11,4 120
101

10 100

4,2
5 50 35 I
- .

2015 .. 2018 2019 2020 2021 2015 .. 2018 2019 2020 2021

Puc. 2. JuHamuka pa3paboTkun 1 UCMOJSIb30BaHUS OHalH-KYPCOB ANs CTYAEHTOB
Figure 2. Dynamics of development and use of online courses for students

HemoyHuk. Cuctema noncka oTkpbITbix OHNanH-kypcos Class Central.

Source. Class Central Open Online Course Search System.

[Tpu sToM, cyast o pazpaboTke, Ha (OHE YBEIUUYCHUS KOJMUECTBA AMCTaH-
LIUOHHBIX KYPCOB IOJHOIO CPOKA OOYUEHUsI OOJIBIIMM CIIPOCOM IOJIB3YIOTCS OHJIANH-
MUKPOKYPCHI IO OTAEIBHBIM TEMaM WJIM pa3zesiaM 00pa30oBaTeNbHBIX MPOrpamMm
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By30B (puc. 3). C y4yeroMm 3TOro pacrer MOMyISIPHOCTh MUKPOOOYYEHHs, KOorja
0OJBIION y4eOHBIH Kypc pa3OMBaeTCs Ha «OTPBIBKHY», MpeIHA3HAYCHHBIC IS
U3y4YeHUs] Ha MOOMJIbHBIX ycTpoicTBax B TeueHue 10—20 munyT. /L1 coBpemeH-
HOTO dTana BHEIPEHUs HU(PPOBBIX TEXHOJIOTHH XapaKTEPHO, YTO CTYACHTHI CaMO-
MIPOU3BOJIHO TMEPEXOJAT Ha HCIOJIb30BAHWE MUHM-JAHHBIX (TakuX, Hampumep,
KaK MHKPOBHJIEO- U MHUKPOAyIHUO-PparMeHThl, TBUTHI, MEMbI). TakuM o0pa3om,
HEOO0XOAUMBI UCCIIEOBAHUS U Pa3pabOTKH, MO3BOJIAIONINE BBIACIUTh U ONTHMHU-
3MPOBATh COAEPIKATEIBHOE HATIOJHEHNE YYEOHBIX KYPCOB OTAEIBHBIX BY30BCKHX
JUCLUIUIMH NI KOPOTKUX «CEaHCOB» OOY4YeHHs C NPUMEHEHHEM MOOMIIBHBIX
KOMIIBIOTEPHBIX yCTpoicTB. OUeBUAHO, YTO, KPOME MPOUETo, TAKOM MOJIX0/ K CO-
3JJaHUIO HOBBIX CPeACTB 00y4eHus: OyneT cnocoOCTBOBAThH JIOMOJIHUTENLHON THO-
KOCTH U NEPCOHAIN3AUU 00pa30BaTEIbHOIO MpoLecca B BY3e€.

B 10 e Bpems yacTo oOcykaaeMas BO3MOKHOCTb OCBOEHUS yueOHOH mpo-
IpaMMBbI IEIMKOM, TIOJyYEHUS 3a4ETHBIX €IMHUL] WIN JaXke TOKyMEHTOB 00 00pa-
30BaHNU Ha OCHOBE UCIOJb30BAaHUS OHJIAH-KYPCOB SIBJISIETCS TUCKYCCHOHHON M
TpeOyeT OYeBUIHBIX CYIIECTBEHHBIX WCCJIENOBAHUMN JUIsl TOATBEPXKICHUS WU
OIIPOBEP)KEHUS TAKOW BO3MOKHOCTU B paMKaxX CHUCTEMBI MaCCOBOM BBIILIEH ILIKOJIBI.
[lonTBepkaeHrEeM TOMY SIBIISIOTCS TaHHbIE, TIpUBE/IeHHbIE Ha pucyHke 3. Ha ¢one
KpPaTHOTO poCTa KOJMYECTBA OHJIAMH-KYpCOB M YMCiIa 00y4aromUXCs ¢ UX MOMO-
I[bI0, KOJIMYECTBO OHJIAWH-KYpPCOB, MO3BOJIAIOIIMX IOJYy4YaTh pa3jIHuYHbIE JOKY-
MEHTBI 00 00pa3oBaHUM (MJIM MPOXOXKJICHUM YacTH 00pa30BaTEIbHOW MpOrpam-
MbI), IPUHLUIINATBHO HE U3MEHSIETCS.

Ko/nmyecTBo OHNaliH-MWUKPOKYpPCOB KonunyectBo OHNaWH-KYpCOB C NONyYeHeM
Number of online micro-courses creneHun 6akanaspa Uan maructpa
Number of online courses with a bachelor's
1800 1670 or master's degree
1600 20
70
1400 70 67
1180
1200 60
50
1000 820 50
800 40
600 30
400 20
200 10
0 0 0 0
0 0
2015 2018 2019 2020 2021 2015 2018 2019 2020 2021

Puc. 3. nHamuka pa3paboTku OHManH-MUKPOKYPCOB 1 OHMalH-KYPCOB,
No3BONISIOLLMX NONy4aTh CTeNneHn 6akanaspa Unv marucTpa
Figure 3. Dynamics of the development of online micro-courses
and online courses that allow obtaining bachelor’'s or master's degrees

UemoyHuk. CucTtema noucka oTkpbITbiX OHNanH-kypcos Class Central.
Source. Class Central Open Online Course Search System.

Mo0XHO KOHCTaTHUpOBaTh HAJIMYME TEHACHUUU K IPOEKTUPOBAHMIO, pa3pa-
00TKEe M BHEAPEHHUIO Pa3HO(OPMATHBIX OHJIAWH-KYPCOB B BBICHIEH ImKoie. Takoe
BHEIpeHHE LU(POBBIX TEXHOJOTHI MOXKET MO3BOJIUThH CIENIaTh CUCTEMY BBICILIETO
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oOpa3oBaHus Oosiee THOKOM, pearupyromeil Ha MOTPeOHOCTH CTYJEHTOB, MpEro-
JaBaTesel U peIHKA TpyJaa. BakHO y4WTBIBaTh, YTO JJIsl paOOTHI C TAKUMHU CPEJI-
CTBaMM OOYYEHHS y TEeIaroroB JOKHBI ObITh COOTBETCTBYIOIINE OCOOBIE 3HAHUS
YW YMEHHUsI, 4TO BJIEUET 32 COOOM HEOOXOIUMOCTh METOAMYECKUX HCCIIEIOBAHHUM,
HampaBJICHHBIX HA Pa3BUTHE CUCTEM MOJATOTOBKM M MOBBIMIEHHS KBaIU(pUKaLUN
IIpenoiaBaTeel Bys3a.

I'oBopst 0 pa3paboTke cambIX pa3HbIX HU(POBBIX PECYpPCOB, MPUMEHSIEMbIX
BO BCEX BUJAX JICATEIHHOCTH OPTaHU3AIMi BBICIIEr0 00pa30BaHUs, CIEIyET OT-
METUTh, YTO K HACTOSIIEMY BPEMEHHM HX KOJUYECTBO HACTOJBKO BEJIMKO, YTO HE
MO/IJA€TCsl OTHOCUTENIbHO TOYHOW OlLIEHKE. AHAIN3 MOKA3bIBAET, YTO aKTyaJIbHbIM
Ha CETOJHAIUHUI [€Hb SIBIISIETCSA HE CTOJIBKO IMPOU3BOJCTBO JOTOJHHUTEIBHBIX
1U(pPOBBIX CPEACTB O0yUYEHUS, CKOJIBKO KOHIEHTpallMs BHUMaHUs Ha UX JONOJ-
HUTEJBHBIX CBOMCTBAX, MO3BOJISIIOMMX PabOTaTh COBMECTHO, KOMILJIEKCHO pellas
3a/1a4M, CTOSAIIUE Mepesl CUCTEMOM BhICHIEro oOpazoBaHus. M3 pucyHka 4 BUIIHO,
YTO pa3jIMyHble U(PPOBBIE CPEACTBA M CUCTEMBI HCIIOJIB3YIOTCS CTyJIE€HTaMHU Ja-
JIEKO HE OJINHAKOBO U HEPaBHOMEPHO.

[ona cTyaeHTOB, UCMONb3YIOLLMX 31EKTPOHHbIE pecypcbl, %
Students using electronic resources, %

SNeKTPOHHble cpeacTBa oueHMBaHuA E-Assessment [N 24
JneKTpoHHble nopTdonuo E-Portfolio N 29
CTypeHyeckuii noptan Student Portal IS S50

INeKTpoHHble cpeacTa 0buweHnsa E-Communication I 63

OHnaiiH-katanorv E-Catalog I 71
Lndposbie nHcTpymeHTsl Digital instruments . 73
JnekTpoHHasa noyta Email I 88

IneKTpoHHble 6ubnnoTekn E-Library e 93

0 10 20 30 40 50 60 70 80 90 100

Puc. 4. Pe3ynbTaTbl aHKETUPOBAHUSA CTYAEHTOB €BPONENCKNX By30B
0 BMAAX UCMOJIb3yEMbIX 3/IEKTPOHHbBIX PECYPCOB
Figure 4. Results of European universities students survey on the types of electronic resources used

UemoyHuk. CucTtema noucka oTkpbITbiX OHNanH-kypcos Class Central.
Source. Class Central Open Online Course Search System.

Be3ycnoBHO, 3TO CBA3aHO HE ¢ OONbLIEH WM MEHBIIECH MOTPEOHOCTHIO B TEX
WM MHBIX pecypcax. Tak, HampuMep, ONbIT MOKAa3bIBAET, YTO peasibHbIe BOCTPeOO-
BAaHHOCTb Y4EOHBIX MaTepHaloB (JEKTPOHHBIX OMOIMOTEK) U BOCTPEOOBAHHOCTH
ANIEKTPOHHBIX CPEJICTB OLEHUBAHUS SIBISIIOTCS COIMOCTABHMBIMH, B TO BpeMs Kak
UCTIOJIb30BAHNE COOTBETCTBYIOMIMX LU(POBBIX PECYPCOB CTYAECHTAMU COOTHOCUTCS
kak 93/24 (puc. 4). Cxopee Bcero, Takoe HECOOTBETCTBUE 00YCIIOBICHO OTCYTCTBH-
€M CBSI3HOCTH MEXIy OOYYaloUIMM{ M OLEHHBAIOIIMMH IHU(PPOBBIMU pECYpCaMH.
Hx BXOXJeHHE B €IMHBIN KOMIUICKC, HalleJICHHBIH Ha MH(GOPMATU3ALINIO BBICIICH
IIKOJIBI, TPUOIU3MIO OBl MCHOJIb30BaHHE KOMIIOHEHTOB TAKOTO KOMIUIEKCa K pe-
QIBHBIM TIOTPEOHOCTSIM CHCTEM ITOJITOTOBKH CTYJICHTOB B By3ax [20].
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Jlenast BBIBOABI M3 3TUX TEHACHLUI MH(OpMaTH3alMK BhICIIET0 0Opa3oBa-
HUS, MO)KHO KOHCTaTHPOBaTh HEOOXOAMMOCTH IMEpeXoa OT pa3paldOTKH HOBBIX
IUGPOBBIX CPEICTB K CO3JJaHHIO MEXaHU3MOB UX TEXHOJOIMUECKOW, METOJ0JI0-
TMUYECKOH, cozepKaTeNbHOW U MHTep(elCHOW MHTerpauuu U yHUPUKAUH. DTO
MO3BOJIMJIO OBl paccMaTpuUBaTh OT/EIbHBIE IIUPPOBBIE PECYPChl KAK KOMIIOHEHTHI
eauHoM 1udpoBoit 00pazoBaTeNbHON cpebl By30B. Kakiplii BHOBL CO3/1aBaeMbIid
pecypc 1enecoo0pa3HO pa3pabaThiBaTh C YYETOM BO3MOXKHOI'O IOCIIEAYIOIIETO
BXOJKJCHUSI B TaKyIO Cpeay.

[TprMmedaTesnbHO, YTO YACTUYHO KaKHe MPOOJIeMBbl ceifuac akTUBHO PEIIaoT-
Csl Ha ypOBHE 00ILero cpegHero oopasoBanus. B kauecTBe mpumepa MOXKHO HpU-
BECTU KOJUIEKLMH LU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB ISl IIKOIBHUKOB, TAKUX
kak «Poccuiickas 3nekTpoHHast MKoJa» Uil « MOCKOBCKas 3JIEKTPOHHAS LIKOJIa.
IIponeccrl popmupoBanus 1M(ppoBoit 00pa3oBaTENBbHON Cpebl, KOMIJIEKCHO MH-
(dbopMaTusupymoIel yaeOHyr0, BHEYIeOHY10, KOHTPOJIBHO-M3MEPUTEIbHYI0, HAY9IHO-
METOJMYECKYI0 M OpraHU3allMOHHO-YIPABICHUYECKYIO JAEATEIBHOCTh, LEJIec000-
pa3HO pa3BHBATh B CUCTEME BbIclIero oOpasoBanusi. MHTerpauus u yHudukanus
IU(PPOBBIX PECYPCOB MOJDKHBI CTaTh OY€Hb 3HAYMMOHN TEHACHIMEH HUQpOBOU
TpaHc(OpMalUY BbICHIEH IIKOJIBI.

N3yueHne moaxofoB K BHEIPEHHUIO CPEACTB MHGOPMATHU3ALUHU TO3BOJISET
JIeJ1aTh HE TOJIBKO OTHOCUTEIBHO I100anbHbIE BBIBOJIbI, Kacaroliecs Bcel cucre-
MBI BBICILIET0 00pa30BaHMsl, HO U IPOrHO3UPOBATh PA3BUTHE TE€X WU MHBIX (HOpM,
METOJIOB M NpUEMOB OO0y4YeHMs CTYyAEHTOB. Tak, Halpumep, OJHUM M3 BaKHEH-
mux GakTopoB IPPEKTHBHOCTH OOyUEHHsS SBISETCS BOBJICYCHHOCTH, YPOBEHBb
KOHIIEHTPALlMM BHUMAaHUs CTYJEHTOB. B nenaroruke HakomieH OoJbLION apceHal
IIPUEMOB TOBBIILICHHS BOBJICUEHHOCTH B 00pa30BaTeNbHBIN MIpoIecc, B TOM YUCIIEe
U B YCJIOBUSX IPUMEHEHHUS OTACITBHBIX HU(PPOBBIX TEXHOIOTHH.

AHann3 moka3sblBaeT, YTO HauboJiee pacpOCTPAHEHHON U ObICTPOpa3BUBA-
IOLLENCST TEXHOJIOTMEN, MMO3BOJISAIONIEN pelaTh COOTBETCTBYIOIINE 3a/1auH, SIBJIS-
eTCs TeXHOJIOTHs reMu(UKanuy, KOTopasi BCe Jalle B IMOCJeIHee BpeMs OCHO-
BBIBA€TCS HA CO3/IaHUM U BHEJIPEHUH CHEIMATU3UPOBAHHBIX 00YYarOIUX KOMIIb-
1oTepHbIX urp. [lomuMo npouero, Takas TEXHOJIOTUSI CIIOCOOCTBYET (OPMHPOBa-
HUIO JTMYHOCTHBIX Ka4eCTB, BBIPAOOTKE HABBHIKOB MPO(ECCHOHATLHON NI TeTbHO-
CTH B KOMaHJIe, MOJYYEHHUIO OTOJHUTEIBLHON oOpaTHOW cBsi3u. EcTecTBeHHBIN
pocT 00bEMOB NMPOU3BOACTBA COOTBETCTBYIOIIUX LIUPPOBBIX PECYPCOB HE CIETYET
urHopupoBaThb. B 2018 roxy peiHOK IIUPPOBBIX 00pa3oBaTEIbHBIX PECYpCOB, MO-
CTPOEHHBIX Ha UTPOBBIX MPUHIMIAX, «CTOWD» 2,4 MiapA Aol Oxugaercs, 4yTo K
2024 romy TakoW pPHIHOK INPAKTHUYECKH YyABOUTCS — BbIpAacTeT 10 4,3 Mipz IOJI.
(puc. 5). [Ipu stom ¢ 2018 roga UHBECTHUIINHU B ITU(POBBIE PECYPCHI, HAIICTICHHBIC
Ha refiMuQuKanno, B OCHOBHOM, UAYT Ha IMPOEKTHI AJIs UCIOJIb30BaHUA B 00pa-
30BaTeNbHBIX LIETSIX.

Heobxonumo wuccrnenoBath 001acTH MOATOTOBKM CTYAEHTOB, B KOTOPBIX
MIPUMEHEHHE TaKUX CHEelU(PUUECKHX, HO OBICTPO PACIIPOCTPAHSIOIINXCS PECYPCOB
MOJKET JaTh CYLIECTBEHHBIH 3(¢dexT. BaxHO BBIABUTH OMOJHUTENbHBIE HEra-
TUBHbIE U TO3UTUBHBIE ACMEKThl MPUMEHEHHS COOTBETCTBYIOIIMX TEXHOJOTHM
KpOME paHee OIMCAHHBIX NMPEUMYILECTB, CBA3aHHBIX C MOBBIIIEHUEM BOBJICYEH-
HOCTH CTYJIEHTOB B 00pa30BaTeNIbHBIN MpoLecc.
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MHBecTUUMM B reiMmuduKaumio obyyeHna B mupe, mapa gonn. CLUA
Learning gamification investments in the world, USD billion
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Puc. 5. InHamuka paspaboTku 1 UCNONb30BaHUS CPeACTB reiimmdurkaunm B 00y4eHnmn
Figure 5. Dynamics of development and use of gamification tools in training

UemouHuk: ResearchAndMarkets, Deloitte, EdMarket.Digital.
Source: ResearchAndMarkets, Deloitte, EdMarket.Digital.

be3ycnoBHOlN TeHAEHIMEN COBPEMEHHOIO dTala NMPUMEHEHUS CPEICTB HH-
(opmaTH3aMu B By3ax SIBIISICTCS TIOBBIIICHUE JIOJA COBPEMEHHBIX HU(PPOBBIX pe-
CYpcoB, pa3palaTbIBa€MbIX Ha OCHOBE TE€XHOJOIMH HOBOW MHJIYCTpUAbHON peBoO-
mrommu [21]. Ee xapakrepu3yeT TUKBUIAIMSA MHUMBIX W (DAKTHUECKUX TPAHHMIL
MEXIy (U3NUeCKUMHU, U(POBBIMU U Onojorudeckumu cuctemMamu. IIporcxoaut
CBOE00Opa3HOE CIMSIHUE TEXHOJIOTUH, KOTAa, HanpuMep, HU(POBbIE PeCypChl MOTYT
«00MIaThCS» MEXy COO0H U «IPUHUMATh PELIeHUsD 0e3 y4acTHs YerloBeKa.

[IpumepaMu BO3MOKHOIO pearupoBaHMsI CUCTEMBI BBICILIETO 00pa30BaHUs U
NeJAarornyecKoil Haykyu Ha CYIECTBEHHOE Pa3BUTUE UMMEPCHUBHBIX TEXHOJIOTHH,
TE€XHOJIOTMH OOJBIINX JaHHBIX, AJITOPUTMOB UCKYCCTBEHHOI'O MHTEIJUIEKTa, KOM-
MIOHEHTOB «YMHBIX» ayAMTOPUN M JOMOB MOTYT CTaTh HAay4yHO OOOCHOBaHHbBIE
MPEJIOKEHUS B 00JIaCTH:

— 00y4eHUs CTYJJCHTOB pa3HbIX CHelHaIbHOCTENH 0OBEKTHO-OPUEHTUPOBAH-
HOMY MOJIXO1Y;

— IEPEOPUEHTALlMN WH)KEHEPHOW IOATOTOBKH CTYACHTOB COOTBETCTBYIO-
[IMX HalpaBJICHUH Ha pa3pabOoTKy MU(POBBIX CPEICTB M TEXHOJIOTHH, CITOCOOHBIX
B3aMMO/IEHCTBOBATh MEXAY COOOM;

— CO37aHMSI B BBICILIEH IIKOJIE HOBBIX CHEIUAIbHOCTEH, CBSI3aHHBIX C TEXHO-
JIOTUSMH B3aUMOJEHCTBUS LIUPPOBBIX pecypcoB 0€3 yyacTus 4eI0BeKa;

— OpraHM3allM MPaKTUYECKOT0 B3aUMOJICHCTBUS BY30B C MPOU3BOAUTEISIMU
COBPEMEHHBIX IIU(PPOBBIX peCypcoB AJsl oOecredeHus MmpernoiaBaTesieil 1 CTy1eH-
TOB aKTyaJbHBIMU CPEJICTBAMU O0yUEHUS;

— COBEpLICHCTBOBAHHUS LIEJEH, COAEpkKaHUS U METOJOB MOATOTOBKHU CTYIEH-
TOB C YY€TOM M3YY€HHUS CHeNU(DUKH NEeSITeTHHOCTH BBIITYCKHUKOB By30B Ha HHHO-
BAallMOHHBIX MPEANPUATHUSAX;

— NMpPUMEHEHHs B By3ax LU(POBOro M MHOTO 0OOPYJAOBAHMS MHHOBALIMOH-
HBIX NPEANPUITUH;

— TIPHOOPETEHUs TTeIarOTHYECKOT0 00pa30BaHMUs CIICIHAMCTAMU-TIPAKTHKAMH
B 00JIaCTH CO3AAaHUS U BHEAPEHHS LUPPOBBIX CUCTEM 3a CUeT OOy4eHHUs B Maru-

cTpaType.

294 INFORMATIZATION OF EDUCATION: A GLOBAL PERSPECTIVE



Jesuyruit MJL, Ipuruxyn B.B., 3acnasckas O.FO. Bectavk PYTH. Cepust: ngopmarusatmst oopazosanust. 2022. T. 19. Ne 4. C. 285-299

PaccmarpuBas ckiianpIBaroIecs B IMOCIEAHEE BPEMs 3aKOHOMEPHOCTH Pa3BU-
THS HOBBIX TIOJXOJOB K NMPUMEHEHHIO HU(POBBIX TEXHOJOTHH B 0Opa30BaHMHU,
HeNlb3sl HE KOCHYTBhCS CIeHU(pHUKU HH(POpMATU3ALMU B IMEPUOJ BBIHYKICHHBIX
OrpaHMYEHU, BBI3BAaHHBIX NaHaeMuen kopoHasupyca B 2020-2022 rogax [19;
22; 23]. AHain3 yHOMSHYTBIX BBILIE U JPYTUX MyOJIMKalUi CBUAETENbCTBYET,
YTO MHOTHE WCCIIEOBATENIN HE BUIAT JETalleil JMHAMUKN pa3BUTHS WHPOpPMATH-
3auu 00pa3oBaHUs B 3TO BpEMsl, HE pa3iIMyaroT Te GpopMaThl peaau3anuu oopa-
30BaTEIbHOIO MPOIECcCa, KOTOPblE BO3HUKIM U Pa3BUBAIOTCS MO CETOMHSLIHUI
nenb. Kak npasuio, Bce cnenngpuueckoe oOyueHre BO BpeMs NaHIeMHHU 0003Ha-
YaeTcsi KaKk OHJIaH-O0y4YeHHWEe WM TUCTaHIMOHHOE oOydeHue. llemecooOpasHo
Oosee eTadbHO PACCMOTPETh ATOT BPEMEHHON MPOMEKYTOK, 0Opallias BHUMaHUe
Ha HaJUM4YMe B HEM SIBHO BBIPAXKEHHBIX TPEX ATAINOB, NIl KPAaTKOCTH YCJIOBHO
Ha3BaHHBIX B XOJ€ omucbiBaeMoro ucciepoBanus «Koponaobyuenue 1.0-3.0»,
Kak 3TO MOKa3aHo Ha puc. 6.

MapT 2020 CeHTab6pb 2020 Hosbpb 2021 MapTt 2022

March 2020 September 2020 November 2021 March 2022

«KopoHaobyueHune 1.0» «KopoHaobyuyeHue 2.0» «KopoHaobyyeHue 3.0»
CrownTraining 1.0 CrownTraining 2.0 CrownTraining 3.0

OyHoe obyyeHne
Face-to-face training

e 06y4yeHwue, NOSHOCTbIO Peanusyemoe ¢ NPUMEHEHNEM T€SIEKOMMYHMKALIMOHHbBIX TEXHOJI0TMI
Training fully implemented with the use of telecommunication technologies

OyHOe 0byyeHme, YacTb 06yHaeMbIX NPUCYTCTBYET HA 3aHATUM C NPUMEHEHNEM TEIEKOMMYHUKALWOHHbIX TEXHONOTWIA
Full-time training, some of the trainees are present at the lesson with the use of telecommunication technologies

Puc. 6. IameHeHne dopm 0By4eHnss CTyaeHTOB
B YCNOBUSIX BbIHY>XAEHHbIX 3NUOEMNOJSIONMYECKUX OrpaHuyeHnii B Poccun (¢ mapTa 2020 roga)
Figure 6. Student education forms changing
under epidemiological restrictions in Russia forced (since March 2020)

Yare Bcero, B paMKax Tpex 0003HAYEHHBIX TAIOB MPUMEHSIIOCH «y1aJIeH-
HOe oOyueHue» (TMpeanaraeTcs ero Tak Has3bIBaTh), B PAMKax KOTOPOTO 3a CYET
UCTIONIb30BaHUs ceTn VIHTEepHET Ha pacCTOSHUM PEeaM30BaloCch OOBIYHOE OYHOE
o0y4yeHHe ¢ ero TpaJAULMOHHBIMU pacliCaHUeM 3aHIATUH, yueOHHKaMu, mocoOus-
MU ¥ 33IaHUSIMH, KOHTPOJIEM ToceniaeMocTH. [legarorn u cTyaeHTsl B3auMoze-
CTBOBAJIM NMPHUBBIYHBIM JUIs ce0s1 CIIOCOOOM Ha JIEKLIUSAX, CEMHUHApax U J1aboparop-
HBIX 3aHATHSX, HO HaXOASACh BHE CTEH BY3a, MCIIONB3YysS KOMIIBIOTEP U KOMITBIO-
TEpHBIE CETH I OOIICHUS B PEXHUME PEaJTbHOT0 BpEeMEHH. J[MCTaHLMOHHOE U
CMelIaHHOe 00y4eHNe, KOTOpbIe Pa3BUBAINCH M MPHUMEHSUTUCH U PaHee, C UX CIe-
[UAJIHO TOAO0OpPaHHBIM COJEpPKAHUEM, METOJaMU U CPEJICTBAMH OOYYEHHs, OT-

I'JIOBAJIBHBIE ACITEKTBI MTHOOPMATU3AIINU OBPA3OBAHNA 295



Levitsky M.L., Grinshkun V.V., Zaslavskaya O.Yu. RUDN Journal of Informatization in Education. 2022;19(4):285-299

CYTCTBHEM IPHBSI3KA KO BPEMEHHU 3aHATHH, METOJUYECKU ONpaBAaHHBIMU Iepe-
XOZaMH OT OYHBIX K JUCTAHIIMOHHBIM B3aHMMOJAEHUCTBHUAM, C 0COOOH POJIBbIO Meaa-
rora, B Mepuoj NMaHAEMUU NPUMEHSIIUCh KpalHe PEeIKO B CBSI3U C HEOOXOIUMO-
CTBIO OCOOBIX COJEP)KATENBHBIX, METOAMYECKMX M TEXHUYECKHX pa3paboToK,
a TaKXe HErOTOBHOCTHIO MOJABIISIONIET0 OOJBIIMHCTBA MpernoaaBareneid K BHe-
3aITHOW peaH3alny 3TUX HOBBIX JUist ce0st hopM 0OydeHusl.

MO’HO BBIIEIUTH 3aKOHOMEPHOCTh LU(POBOM TpaHChOpMALUU BBICIIETO
00pa30oBaHUs B 3TOT MEPUO/], KIIFOYEBBIM (PaKTOPOM, KOTOPOU SIBISIETCS ITAITHOCTh
(BBLOCTICHME, KAK MUHMMYM, TPEX 3TaloB), B paMKaX KOTOPBIX IO-pa3HOMY IpH-
MEHSUIUCH LU(POBBIE TEXHOIOTUH, MTO-Pa3HOMY ObLIT OpraHU30BaH 00pa3oBaTeb-
HBIA mporiecc. Ilepexoa OT OAHOTO ATama K JpyroMmy ONpeAessuics, KaK 3TO HU
CTpaHHO, CHENM(UKON pacpoCTpaHEHHUsT KOPOHABUPYCHON MH(EKINU U mpolec-
caMM BaKLIMHAIMM HaceneHus. [IpuMedarenbHoO, YTO AJIs KaXKI0T0 U3 TPeX ATAIloB
XapaKTepHO NMPUMEHEHHE CBOero 000CO0ICHHOTO Habopa GpopM oOydIeHHsI, OCHO-
BaHHBIX HA MPUMEHEHUHU LHU(POBBIX TEXHOJIOIMHA. AHaIM3 MOKA3bIBAET, YTO Iep-
BBIN ATan 0a3upoBasics Ha yJAJIEHHOM U TUCTAaHIIMOHHOM OO0Y4YeHHUH, BTOPOM HTam —
Ha OYHOM, yJTQJIEHHOM, JMCTAHIIMOHHOM M CMEIIaHHOM OOyUYeHHUH, TPETUH dTaIl —
Ha yAAJICHHOM, JUCTAHI[MOHHOM, CMEIIAHHOM U THOPUIHOM OOyUEHUH.

[ToHnMaHMe 3TaHOCTH pacCMaTPUBAEMBIX MPOLIECCOB U OoJee TIIaTeNbHas
rpaganusi BUAOB 0OydeHHs], TPUMEHSIOUINXCS B PaMKax pearupoBaHUsl CHCTEMBI
00pa30BaHys Ha BBIHY)KJCHHbIE OIpaHUYEHUs, MO3BOJIIET OoJiee TOYHO OIpesie-
JSITh METOJIbl U CPEACTBA OOYUEHUs, MHULIMUPOBATh HOBBIE MEJIarOrMYeCcKUe Hc-
CIIEZIOBAaHUS, OCYIIECTBIISTH JOMOJHUTEIBHYIO MOJITOTOBKY M TEPENOATOTOBKY
[I€/1aroroB.

ITpu 3TOM paccmaTpuBaeMble 3Tanbl MPUBETH K (POPMUPOBAHUIO BOKPYT CH-
CTeMbI 00pa30BaHMs HOBBIX COOOIIECTB C YYAaCTHEM Pa3JIMYHBIX 3aWHTEPECOBAH-
HBIX CTOPOH, BKJIKOYas M3/aTellel, earoroB U JIpyrux CHeluaiucToB B 00gacTu
o0pa3oBaHus, pa3pabOTUNKOB MH(OPMAIIMOHHBIX PECYPCOB U MOCTABIIUKOB Te-
JIEKOMMYHUKAIIMOHHBIX ycIyT [24]. Bce 3T0 co3/1amo BO3MOXXHOCTH ISl TIPUMe-
HEHMs U(PPOBBIX CEPBUCOB B KAUECTBE BPEMEHHOI'O, HO MPHU 3TOM JOCTATOYHO
3¢ deKTUBHOIO criocoba MpeoA0IeHUs BHE3AMHO BOZHUKIINX MPOOIEeM.

3akarouenue. [logBonas UTOTH OOCYXAECHUIO JIMIIL HEKOTOPBIX U3 BBISB-
JIEHHBIX 3aKOHOMEpPHOCTEH HU(POBOH TpaHCHOPMALUU MOATOTOBKU CTYIEHTOB B
BBICHIEH IIKOJIE, MPEXKIE BCETO, CIEAyeT MOAYEPKHYThb, YTO JBYXJIETHHH OMBIT
yIAJIEHHOTO, TUCTAHIIMOHHOTO, CMEIIAHHOTO ¥ THOPHUIHOTO 00y4eHUs, HECMOTPS
Ha UX CYLIECTBEHHOE OOBEKTUBHOE PAa3BUTHE, IOKA3a]l HEOCIIOPUMBIE IPEUMYIIIe-
CTBa TPAAMLIMOHHOTO OYHOTrO 00y4eHus. B cuily yHUKanbHBIX 00CTOSTENbCTB CY-
[IECTBEHHO BO3POCIO KOJMYECTBO IEAAaroroB, OCO3HAHHO W IIEJICHAIIPABICHHO
MPUMEHSIOMMX U(PPOBBIE TEXHOJIOTHH, CIIOCOOHBIX TaK COYETATh yJIaJE€HHBbIE U
ouHble (HOPMBI pabOTHI, YTOOBI ITO CIIOCOOCTBOBAJIO MOBBIMIECHUIO YPPEKTUBHO-
cti oOpa3oBaresNbHOTO Tporecca. Kpome Toro, MOKHO KOHCTaTHPOBAaTh, YTO B
OCHOBE OO0ECNEUYeHHs COOTBETCTBYIOLIETO KadecTBa OOpa30BaHUS JIEKUT IIpe-
HUMYIIECTBEHHO HE KaueCTBO U KOJIMYECTBO MCMOJIb3YEMBIX LIUPPOBBIX CPE/ICTB, a
npoeCCHOHANN3M TIpEeToAaBaTeield, Kak B 00JacTH TUIAHMPOBAHUS M OCYIIECTB-
JeHuss o0y4yeHMsl, TaK ¥ B 00JacTH yMECTHOIO NPUMEHEHHUS COBPEMEHHBIX HH-
(opMalMOHHBIX TEXHOJIOTHH.
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B nabope kiro4eBbIX MpoOiieM, TOPMO3ALINX LU(PPOBYIO TpaHCHOPMALIHIO
BBICIIICH IIKOJIBI, — HEIOCTaTOYHOE TEXHHUYECKOE OCHAIIEHUE, HU3KOE KaueCTBO
COJIePXKATENBHOTO HAIOJHEHUs LUQPPOBBIX PECYpPCOB M HENOCTaTOYHAs TOTOB-
HOCThH TI€JIarOTOB K BBIMTOJHEHHWIO BCEX BHJIOB CBOEH MpO(ECCHOHATBHOU aes-
TEJILHOCTU B YCJIOBUSX MH(oOpMaTH3alMs 00pa3oBaHMs — BTOpasi U TPETbs MPO-
0JieMbl SIBIIAIOTCS HauOoJiee aKTyalbHBIMH. VX pelieHuro cienyeTr yIeauTh OcC-
HOBHOE BHHMMAaHHE, IPOBOJS COOTBETCTBYIOLIME HCCIENI0BaHMs U pazpabaThiBas
HEOOXOMMBIE METOAWYECKHE MaTephalbl. [Ipu 5TOM BBIHYKICHHBIE OTpaHUYe-
HUS, UIMEBILIME MECTO B MOCJIEIHHUE /IBa IoJla, HEBOJIBHO BHECIHU CYLIECTBEHHBIN
BKJIAJI B PEIICHUE TPEThEH MPOOIEMBI.

['oBOpst 0 HEOOXOAMMOCTH pa3BUTHs LM(POBBIX PECYpcoB, CIEAYeT Mpo-
JOJKATh UCCIICIOBAHMS U pa3pa0dOTKH B cepe 00eCrieueHns U OICHKH KadecTBa
BCEX BUJIOB CPEJICTB O0YUYECHHMS, BBISIBICHUS TEOPETUUECKUX U MPAKTHUYECKUX MO
XOJI0B K MHTETPAllUN ¥ YHU(DUKALUN Pa3pO3HEHHBIX WH(POPMAIIMOHHBIX CHCTEM B
e/lMHble NHPOPMALIMOHHBIE WK IIU(PPOBBIE 00pa30BaTEIbHbBIE CPEIBL.

W, nakoner, KIIFOYEBBIM (DAKTOPOM PEIICHHS BCEX aKTyallbHBIX 331ad, 00y-
CJIOBJIEHHBIX PACHIMPEHHEM CIIEKTpa LUQPPOBBIX TEXHOJOTHM, MPUMEHSIEMBIX B
BBICIIICH IIKOJIE, SIBISIICS M OYZET SIBIATHCS YPOBEHD MOJATOTOBICHHOCTH IEAaro-
TOB U JIpyT'uX paOOTHUKOB BY30B K paboTe B YCIOBHUSIX TOTAJIbHOM MH(pOpMaTH3a-
nun. Heo0xonnmMo HaydHO 00OCHOBaHHOE COAEPIKATEIBHOE U METOINYECKOe 00-
HOBJIEHHE CHCTEM IOJTrOTOBKHM M MEPENOArOTOBKM BCEX CIEIMAIMCTOB, o0ecre-
YHBAIOIIUX TpeOyeMoe pa3BUTHE CHCTEMBI BBICIIETO 0Opa30BaHUsS B YCIOBHAX €€
U poBoii TpaHCHOpPMALIUH.
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OueHnBaHue pe3ynbTaToOB 00y4eHUs MHOCTPAHHOMY SA3bIKY
Aana npodeccuoHanbHbIX ueneun B uMppoBou cpeae
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Mocrkoeckuti cocyoapcmeenublii mexnuueckutl ynugepcumem umenu H.O. Baymana,
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AnHotanus. [locmanoska npobremvl. TIpecTaBIeHO TeAarorunueckoe MCCIeOBAaHNUE B
00JacTH TEOPUH U TIPAKTHKH (POPMHPYIOIIETO OIICHUBAHWSI, IS0 KOTOPOT'O SIBIIETCS OTpeiee-
HHUE METOIUKO-TIEarOrM4ecKruX yCIoBUi 3(p(heKTUBHOTO OLIEHUBAHUS PE3yJILTATOB O0YUEHHUs HHO-
CTpPaHHOMY SI3BIKY IS TIPOECCHOHANBHBIX TieJiel B UdpoBoii cpeae. Memoodonoeus. Ha ocHoBe
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PYIOIIETO OICHUBAHUS PE3yIbTaTOB OOYYEHHS MHOCTPAHHOMY SI3BIKY UL MPO(ECCHOHAIb-
HBIX 1eneil. Pesynvmamol. PazpaboTaHHbIE KOHTPOJIbHBIE MaTepualibl, HTerpupoBaHuble B 11O,
anmpoOMPOBaHBI CTYJICHTAMH B AWUCTAHIMOHHOM (opmare. 3axniouenue. IlokazaHo, 9to co-
3[IaHKE TPOCTPAHCTBA IH(YPOBOrO OLIEHUBAHUS KaK BaKHOTO KOMITOHEHTa IudpoBoii 06pa3o-
BaTeNbHON cpellbl YHUBEPCUTETa MOXKET CIIOCOOCTBOBAThH 3(h(PEeKTUBHOMY OLIEHUBAHHUIO KOM-
METCHTHOCTHBIX PE3yJIbTaTOB OOYUYCHHS HHOCTPAHHOMY SI3BIKY Ui MPO(ECCHOHANBHBIX IIe-
JIell IpHU yCJIOBUHU yuyeTa pacCMAaTPUBAEMBbIX B HCCIIEJOBAHUN METOAOIOIMYECKMX KOHLEMLUH,
a TaKKe TP BKIIFOYCHUH BCEX 00sI3aTENBHBIX KOMIIOHEHTOB (JOPMHUPYIOIIETO OLICHHBAHISL.

KaioueBble cioBa: ¢dopMupyromee OLEeHUBAHHE, MHOCTPAHHBIM S3BIK, Mpodeccro-
HaJIbHBIC [IEJH, IIU(PpoBast oOpa3oBaTeibHas cpeaa, MUPPOBOE MPOCTPAHCTBO OICHUBAHHS

Bxkaan aBropoB: K.M. Hnosemyesa — KOHIENITYaNU3aIusi, METOJIOJIOTHS, HAIMCAHUE
tekcta. E.B. Mopozosa — pa3paboTKa OIEHOYHBIX MaT€pUAOB, PENaKTHPOBAHUE TEKCTA.
HU.M. Konecrhurxos — CpaBHUTENBHBINA aHAIN3 TUIATPOPM, pa3MelIeHUE OIIEHOYHBIX MaTepHAJIOB.

3agBieHne 0 KOH}INKTEe HHTEPECOB. ABTOPHI 3asBISIIOT 00 OTCYTCTBUU KOH(DIHKTA
HWHTEPECOB.

Hctopus craThu: noctymwia B pegakuuio 17 mrons 2022 r.; npuHATa K MyOIHKaIH
20 uronst 2022 r.

Has uutupoBanus: Inozemtseva K.M., Morozova E.V., Kolesnikov .M. Assessment of
ESP students’ learning outcomes in a digital learning environment // Bectauk Poccuiickoro
yHUBepcuTeTa JIpyx0bl HaponoB. Cepus: MHpopmarnzanus obpazoBanus. 2022. T. 19. Ne 4,
C. 300-311. http://doi.org/10.22363/2312-8631-2022-19-4-300-311

Problem statement. The pandemic period associated with the transfer
of educational processes to distant format aroused great interest of educationalists
in the theory and practice of ESP teaching in a digital environment. However,
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the problem of ‘digital’ assessment of ESP competence-based learning outcomes
has not received sufficient scientific coverage. In the context of a new educational
paradigm, which implies ‘digital transformation’ of universities, the issue of ‘digi-
tal’ assessment needs to be studied in details.

Over the last decade there have appeared a wide number of scientific papers on
teaching methodology in a digital environment. M.E. Vaindorf-Sysoyeva et al. (2020)
highlighted the issue of creating a virtual educational environment.! V.1. Blinov et
al. (2019) put forward the concept of digital didactics as a scientific discipline on
the organization of educational processes in a digital society [1]. In the context of
linguistic education, the term ‘digital linguodidactics’ is being increasingly used.
This term means a scientifically based system for organizing learning in a digital
environment. Professor S.V. Titova (2017, 2022) has made a significant contribu-
tion to the development of this branch of didactics, with some aspects of digital
assessment being considered in her scientific works [2; 3].

At present, teaching ESP to non-linguistic students is regulated by leading
methodological approaches Language for Specific Purposes (LSP) [4] and Con-
tent Language Integrated Learning (CLIL) [5]. The choice in favor of CLIL,
which is often made by foreign language departments, is focused on the parallel
acquisition of a subject-specific foreign language and disciplines of the profes-
sional cycle [3]. Despite the difference in goal setting, LSP and CLIL are both
interdisciplinary, which implies indirect assessment of both components of sub-
ject-language integration. This, in turn, requires development of interdisciplinary
evaluation tasks.

LSP and CLIL methodology involves a departure from the traditional
‘norm-referencing approach’ to evaluation®, in which the objects of evaluation are
compared with a certain standard (the norm), to formative assessment. An appeal
to formative assessment based on the theory of constructivism (L. Vygostky,
1934, J. Piaget, 1969) and the concept of ‘Mastery learning’ (B. Bloom, 1956,
M. Scriven, 1967) is due to the desire to create conditions for students’ activity-
based learning and their conscious interpretation of cognitive experience [6].
The concepts that are mentioned above are in line with the provisions of compe-
tence-based approach, requiring adequate assessment of learners’ competences as
the expected learning outcomes. Assessment of competencies is a complex prob-
lem of educational methodology. With a huge number of scientific papers devoted
to this issue, there is still no consensus on how to evaluate it. Nevertheless,
it is obvious that with a competence-based approach, both knowledge and practi-
cal skills should be evaluated. Otherwise, it is impossible to talk about achieving
the goal — formation of competences.

In competence-based education the expected learning outcome of ESP train-
ing is formation of foreign language professional communicative competence,
which represents the ability to “use a foreign language for solving professional
tasks” [7]. Undoubtedly, ESP course evaluation should combine knowledge and

! Vaindorf-Sysoeva ME, Gryaznova NS, Shitova VA. Distance learning methodology:
study guide for universities. Moscow: Yurait Publ.; 2020. (In Russ.)

2 This type of assessment is also called ‘summative.” Testing is considered to be the main
method of summative assessment.
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skill-based communicative tasks based on clearly defined criteria. However,
the analysis of ESP assessment practices shows that even in offline format teach-
ers tend to simplify assessment procedures, perceiving competence-based learning
outcomes as an abstract concept and therefore making a final judgement on stu-
dents’ achievements based on tests. This approach is not consistent with either
LSP and CLIL methodology, or the competence-based paradigm.

Being a fundamental indicator of the education quality, assessment should
be a constant process of monitoring the educational and cognitive activities of
students. Formative assessment meets this requirement, as it is based on the dy-
namic observation of each student’ academic growth, does not prioritize compari-
son with the standard/norm and does not use repressive function. According to
L.V. Vilkova (2017), formative assessment is a “step-by-step movement of each
student to the best learning outcomes through active inclusion in the analysis (re-
flection) designed to identify difficulties and gaps in a course acquisition and ef-
fectively fill them” [8]. In the context of LSP and CLIL, any practical communi-
cative tasks combining subject-oriented content and being performed through
a foreign language® (debates, problem discussion, case-study, presentation, labora-
tory experiment report, graph interpretation, diagram analysis, technical instruc-
tion, patent application, minutes, elevator pitch, essay, business letter, scenario,
leaflet, blog, etc.) can serve as objects of formative assessment [5]. Criteria as-
sessment rubrics are required to evaluate the above tasks.

L.V. Vilkova (2017) identifies essential components of formative assess-
ment, which are accepted in this study as constitutive:

1) ‘objectives-results’ dyad, which implies transfer of learning objectives to
expected learning outcomes, which is traditional for competence-based approach;

2) collaborative work with students to define the evaluation criteria, which
promotes students’ better understanding of the requirements and creates sense of
belonging to the assessment process;

3) self-assessment promoting the development of critical thinking;

4) peer assessment aimed at developing objectivity and mutual support;

5) feedback, providing students with recommendations and tips that make
them think better. Following L.V. Vilkova we consider it appropriate to comple-
ment summative and formative assessment methods, as it allows to get a clearer
picture of the program acquisition [8].

In a digital learning environment, it is advisable to implement formative as-
sessment of ESP learning outcomes on the basis of ‘integrated evaluation princi-
ple’, highlighted by the authors of digital didactics concept (Blinov et al., 2019).
According to this principle, “the traditional assessment process is transformed
into a continuous personalized diagnosis-forming assessment of academic suc-
cess” [1, p. 52]. This requires a comprehensive analysis of new didactic digital
tools capable of providing instant feedback, informing a teacher and a student
about the course and results of task fulfillment, issuing personalized ‘trouble-
shooting’ recommendation and adjusting the immediate goals and scenarios for
further development [1, p. 52].

3 In CLIL methodology subject content is delivered not in, but through a foreign language,
which is called ‘vehicle language’ [4].
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The purpose of this study is to determine conditions for effective assessment
of ESP students’ leaning outcomes in a digital learning environment. The study
took place at Linguistics faculty of BMSTU with the participation of 58 master
students of Engineering Business and Management (EBM) faculty studying
‘Business English’. The research materials included 1) didactic materials of
Business English course delivered at BMSTU, including case-studies, supplemen-
tary audio and video materials* and tests developed and approved by Linguistics
faculty; 2) 20 modern platforms used for evaluation purposes — Wizer.me,
iSpring, Genially, Interacty, PruffMe, Exam, Anmexc.®opmsbl, StudySmarter,
Symbaloo, Google ®opmsr, Quizizz, Pear Deck, Kahoot, Typeform, Lumio, Unio,
Learning Apps, Online Test Pad, BrandQuiz, Buncee.

Methodology. The methodological basis of the research included key theo-
retical provisions of formative assessment [9—-11], interdisciplinary approaches
LSP and CLIL [4; 12], digital didactics [1], digital linguodidactics [2; 3], distant
learning.” Based on the analysis of scientific literature and Russian educational
standards (FGOS), the goals and values of formative assessment, as well as the
requirements for ESP learning outcomes of master students majoring in econom-
ics were identified. Then, a comparative analysis of 20 platforms used for assess-
ment purposes was conducted with a view to select the best one. The selection
criteria included simplicity and convenience of the interface, availability of vide-
oconference mode, chat and cloud storage, uploading audio and video files, creat-
ing tests, presentations, sharing files and monitoring results online, free access.
As a result, the domestic service pruff.me was selected for creating a digital as-
sessment space (DAS), a part of BMSTU digital learning environment needed for
implementing formative assessment of ESP learning outcomes.

In the course of study, the analysis of didactic and evaluation materials used
for teaching ESP master students majoring in economics at BMSTU was conduct-
ed. All the materials were adapted to the tasks of formative assessment. In com-
pliance with the formative assessment methodology, evaluation criteria for oral
communicative tasks (case-studies, problem discussions, presentations) were
identified in collaboration with the participating students. Based on the identified
criteria, assessment schemes for the above practical tasks, as well as all other
evaluation materials, were developed and integrated into pruff.me. All the materi-
als have been tested by EBM master students in the process of Business English
distant learning. Based on the results of evaluation materials testing, methodologi-
cal recommendations for ESP teachers have been compiled.

Results and discussion. Business English course for EBM master students
at BMSTU is designed for 1 year and includes 6 modules. During the training,
the students are engaged in in the development of ESP speaking, listening, reading
and writing skills in the field of business communication. Within the framework
of a course, the students extend their knowledge of international business practice,
business education, sales and marketing strategies, quality management, financial

4 Townend J, Allison J, Emmerson P. The business upper intermediate student's book.
Macmillan Education; 2013.

3 Vaindorf-Sysoeva ME, Gryaznova NS, Shitova VA. Distance learning methodology:
study guide for universities. Moscow: Yurait Publ.; 2020. (In Russ.)
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control. The ESP training is conducted on the basis of communicative method,
with a significant time being devoted to case analysis, discussions, role plays and
profession-oriented written tasks. Monitoring and assessment of ESP learning
outcomes is carried out on the basis of oral and written interdisciplinary assign-
ments (case-studies, presentations, problem discussions, tests).

Critical analysis of ESP online assessment practice at BMSTU showed that
despite the absence of explicit criticism of ESP control materials used, the process
of evaluation seemed to be one-sided, with the main focus made on electronic
tests and oral communicative tasks evaluated intuitively by the teachers. This ap-
proach allows to record the average level of ESP course acquisition, but doesn’t
contribute to students’ conscious interpretation of their academic achievements [13].
The virtual classroom observation confirmed the importance of creating a digital
assessment space for ESP teachers and students, that allows to monitor students’
individual progress and make an adequate assessment of learning outcomes in
a digital learning environment.

In the course of this research evaluation materials of Business English
course were brought into line with the requirements of formative assessment and
integrated into pruff.me. The description of these materials including criteria-
based assessment schemes is given below.

One of the most popular competence-based techniques used for educational
and evaluation purposes at universities is a case study, a description of a situation
containing a problem or a contradiction and based on real facts. Case study is
widely used in interdisciplinary foreign language teaching as it demonstrates stu-
dents’ ability to apply theory for solving practical tasks and ensures content acqui-
sition through emotional involvement. On the platform pruff.me ESP students can
collaboratively solve the case tasks, listen to the audio and discuss the results in
videoconference mode. The sample of case study placement on the platform is
shown in Figure 1.

In the process of collaborative development of case studies evaluation cri-
teria, it was decided to move away from the traditional format of evaluation scale
(rubric) in favor of a criteria-based assessment scheme. The scheme combines
tasks fulfilment criteria and indicators in a single description of four levels that
describes ESP students’ ability to solve a profession-oriented communicative task
and informs the participants about the assigned points. For the convenience, each
level is assigned its own range of points correlating to the point-rating system
adopted at Linguistics faculty and to the traditional five-point scale familiar to
students. For instance, level 1 corresponds to a score range of 0—4 or ‘bad’,
level 2 — 56 points (“satisfactorily”’), level 3 — 7-8 points (‘good’), level 4 — 9—10
points (‘excellent’). The sample of case assessment scheme is presented in Figure 2.

The final communicative task fulfilled by ESP students participating in this
research in the end of each term is individual multimedia presentation. The public
defence of a presentation allows the students to demonstrate so-called ‘soft skills’
including an ability to work with the information sources, insight into the prob-
lem, an ability to communicate information in an accessible form, establish con-
tact with the audience. On pruff.me, presentation topics are given in a list.
The logic of designing a multimedia presentation assessment scheme is similar to
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the same of the case study (Figure 2). The assessment criteria for presentation
are: 1) relevance of the topic; 2) language and communication; 3) logic and per-
suasiveness; 4) design; 5) contact with the audience.
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Figure 1. Case study ‘IT Solutions in Business’
Available from: https://pruffme.com/landing/u2696543/tmp1654084672#/26c59f270a6b86468e4de69ae03015d0
(accessed: 15.06.2022)

Case-study assessment scheme (Modules 1,2 u 5)

Assessment criteria
1.Compliance of the solution with the questions posed.
2. Originality
3. Feastbility.
4. Insight into the problem.

5.Communication and listening comprehension

Level Indicators Score
4 The presented solution is justified and complex, corresponds 910

to the questions posed in the case; the solution is feasible; the
proposed approach is original and novel, long-term
application of the proposed solution is possible; student
demonstrates high level of English proficiency and listening
comprehension; ESP communicative skills are well developed

3 The reasons for the presented solution are generally correct,
the problem is partially solved, the presented approach was
previously applied; long-term application of the proposed
solution is questionable; student demonstrates good English
command and listening comprehension; ESP communicative
skills are well developed

7-8

2 The reasons for the presented solution, as well as its long-term
application is questionable; the problem is partially solved,
the presented approach is not original and was repeatedly
used before; student demonstrates threshold level of English
proficiency; listening comprehension is incomplete; ESP
communicative skills are emerging

5-6

1 The reasons for the presented solution are not justified; the
problem is not solved; the presented approach looks
unrealistic; student demonstrates poor English command,
listening comprehension is fragmentary; ESP communicative
skills are not developed

0-4

Figure 2. Case-study assessment scheme
Available from: https://upload.pruffme.com/download/?media=963b78b3c4c8dee5419fc7492d 1fa532
(accessed: 15.06.2022)
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One more oral communicative task used in this study for evaluation purposes
is a problem discussion on the video. Problem discussion is a kind of an argument
aimed at achieving the truth, with participants’ argumentation being the most im-
portant characteristic of the task execution. In the course of this assignment, a subject-
related video is offered for ESP students’ viewing on the platform. Then the teacher
asks questions on the content initiating a discussion. Problem discussion on the video
implies an accurate understanding and correct interpretation of what was seen and
heard. The assessment scheme of this task is shown in Figure 3.

Assessment scheme for the discussion on the video (Module 4)
Assessment criteria
1. Listening comprehension and video interpretation.
2. Answers to questions.
3. Persuasiveness and conclusions.
4. Language and communication.

5. Participation in the discussion.

Level Indicators Score
4 Student demonstrates high accuracy of perception of the information | 9-10
heard and correct interpretation of what he saw; answers to the questions
are complete, do not distort information; the speaker’s ability to defend
his point of view is obvious; English proficiency is at a high level; ESP
communicative skills are well developed, student actively participates in

the discussion.

3 Student demonstrates relatively accurate perception of the information | 7-8
heard and correct interpretation of what he saw; answers to the questions
are generally correct, do not distort information; the speaker is able to
defend his point of view and make logical conclusions; good English
command; ESP communicative skills are developed: student actively
participates in the discussion.

2 Student demonstrates partial perception of the information heard and | 5-6
interprets what he saw relatively correct; answers to the questions
contains mistakes that distort information; the speaker’s ability to defend
his point of view and make logical conclusions is guestionable; threshold
English proficiency; ESP communicative skills are emerging; student is
not active in the discussion.

1 Student demonstrates fragmentary perception of the information heard | 0-4
and interprets what he saw in a wrong way; answers to the questions
contains gross mistakes that distort information; the speaker is not able to
defend his point of view and make logical conclusions; poor English
command; ESP communicative skills are not developed, student almost
does not participate in the discussion.

Figure 3. Assessment scheme for the discussion on the video
Available from: https://upload.pruffme.com/download/?media=5d9c676f88f4d 1f6743199e07 16e0889
(accessed: 15.06.2022)

When fulfilling all oral communicative tasks (cases, presentations, discus-
sions), the students carry out peer assessment by rating their groupmates
achievements on the collaboratively developed criteria (see assessment schemes
in Figures 2, 3). From the grades received, the teacher deduces the average point-
rating value in accordance with the results of each student.

According to the idea of formative and summative assessment tools’ com-
plementarity proposed by L.V. Vilkova, tests were also included in the set of our
evaluation tools and placed on pruff.me. In case of misunderstanding or difficul-
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ties encountered when performing the test, students have an opportunity to com-
municate with the teacher in a chat, where every participant can attach a file, re-
cord/send an audio or a video reply. The teacher in turn can see an avatar and
a name of every student, which makes it much easier to navigate on the platform.
Points are awarded for the correct answers to the test questions and summed up
with the points received for oral communication tasks. The resulted value is taken
as a final student’s score.

An opportunity to chat with a teacher on the platform allows students to
provide feedback. When clicking on the ‘Message section’ icon, the teacher can
see a window with the list of students and their module assignments completed.
The students’ messages in the chat are tied to control activities, which greatly fa-
cilitates the teacher’s checking work and allows to monitor every student’s aca-
demic achievement in dynamics.

ESP Student Self-Assessment Checklist (Vlodule 6)

Student name and group number (optional)

How effective was your ESP course?
Assessment Questions

Rate the extent to which each statement is true for you on a I to | 1=Not at all Not
3 scale 5=To a great extent sure
1. ESP course contains up-to-date information extending my | 1 2 3 4 5

knowledge about selling strategies, new business funding and
financial control

2. ESP teacher is competent and ready to help 1 2 3 4 5
3. During the course ESP teacher has given clear and consistent
instructions

4. Over the past semester I've leamned how to speculate about | 1 2 3 4 5
SMM, start-up funding, marketing mix and basic financial
statements

5. Over the past semester I've learned how to use question tags | 1
for encouraging and persuading
6. Over the past semester I*ve learned how to write mailshots and | 1 2 3 4 5

(]
w
B
w

sales letters

7.0ver the past semester I've learned what forensic accounting is | 1 2 3 4 5
8. Over the past semester I’ve learned how to deal with objections | 1 2 3 4 5
during negotiations

9. Over the past semester I've learned how differentiate basic | 1 2 3 4 5
financial statements

10. Over the past semester I’ve learned how to use financial terms | 1 2 3 4 5
11. Over the past semester I've learned how to write company | 1 2 3 4 5

profile and minutes
12. Over the past semester I've learned how use expressions of | 1
cause and effect

(N
w
'
w

Figure 4. ESP student self-assessment check-list
Available from: https://upload.pruffme.com/download/?media=a6eb11397d60d244d2343ffbd97941c1
(accessed: 15.06.2022)

Another important component of formative assessment is self-assessment.
The sample of self-assessment checklist filled by each student in the end of the 1%
and 2" terms is presented in Figure 4. The proposed self-assessment check-list
placed on pruffime is designed on the principle of Likert scale, which allows the
respondents to carry out a qualitative evaluation of the educational process, stu-
dents’ perception of the course and also, if necessary, transfer the obtained qualita-
tive data to numerical form. Qualitative characteristics are given in the form of
statements, evaluating participants’ achievements during the period under review on
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the Likert scale from 1 to 5 (‘Over the past semester ['ve learned how to..."),
the quality of the course and the teacher’s work (see statements 1-3 in Figure 4).
These statements characterize the learning outcomes from the students’ perspective.

The developed formative assessment tools were offered to the students par-
ticipating in the research and caused a positive response. The reviews written by
the participants in a free form contained the following comments: ‘it was conven-
ient to chat with the teacher, get explanations’, ‘evaluating each other is a bit te-
dious, but useful, you pay attention to the details’, ‘it was important to evaluate
yourself at the end of the term, it becomes clear what worked and what didn’t’,
‘it’s nice that the teacher is interested in my opinion about the course’.

The experience gained during the described research showed the need to
compile methodological recommendations for ESP teachers willing to implement
formative assessment technology in a digital learning environment. The recom-
mendations represent a step-by-step description of ESP teachers’ actions, taking
into account the formative assessment logic and values [14] and technical charac-
teristics of the platform.

Conclusion. Within the framework of the performed study, it was defined
that ‘digital’ assessment of ESP students’ leaning outcomes requires creation of
a digital assessment space, a part of a university digital learning environment,
based on a thoroughly selected platform that allows to place all evaluation materi-
als and implies various modes of teacher-students online interaction.

In order to implement ESP ‘digital’ formative assessment effectively,
it is necessary to fulfill the following conditions:

1) take into account theoretical provisions of ESP&CLIL underlying metho-
dology, when developing evaluation materials;

2) consider formative assessment as a dynamic observation of every stu-
dent’s academic growth aimed at identifying difficulties and filling the gaps, not
at simple measurement of average results;

3) perform the evaluation procedures in accordance with formative assess-
ment essential components, not excluding any of them.

In conclusion, implementing formative assessment technology has had a po-
sitive effect on ESP students’ motivation making them the center of evaluation
process. The ESP teacher, in turn, has been informed about the problems and got
an opportunity to correct the course and teaching methods. The prospects for the
conducted research lie in the field of designing digital assessment space as an es-
sential component of universities’ digital learning environment and ESP teacher
professional development.
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BonpocHO-KpuTepuasibHbii CNOCO0 OLLeHKN
KayecTBa umdpoBoi oOpa3oBaTeNnbHON cpeabl OpraHusauumn

H.H. ITak"~, A.A. CbIpOMATHHKOB

Kpacnospckuii 2ocyoapcmeensiii nedazocuveckuil yrugepcumem umenu B.I1. Acmaghvesa,
Kpacnospck, Poccuiickas ®edepayus

syromyatnikov@kspu.ru

Annotamus. /locmanogka npodnemsi. Borpockl OlleHUBaHUS KauecTBa IU(PPOBOi 00pazo-
BarensHOU cperpl (LIOC) opranusaimy npruoOpeTaoT CBOIO aKTyalIbHOCTh B CBSA3M ¢ HEOOXOAMMO-
CTBIO IU(POBOI TpaHchopMaLK 00pa3oBaHKsL. B OCHOBHOM MepOpHATHS IO MOHHTOPHHTY 00pa-
30BaTeIBHBIX CPE W PECYPCOB B YUCOHBIX 3aBEACHISIX IPOBOASTCS SKCIICPTHBIMU, PYYHBIMH H
TpyRo3aTpaTHeIMU criocobamu. [pencTapnser UHTEpec Co3AaHUE TEXHOJIOTUYHOIO, JOCTYIHOTO U
y}IO6HOFO MCTOZa OLICHNBAHWI MHOTOKOMITOHCHTHBIX 1 MHOTOMEPHBIX 06pa303aTeanLIx CHUCTEM, C
MaKCHMAJIBHOHN JOJIH aBTOMATH3AIMH W MHTEIUICKTYANII3AIlMH BCEX COIYTCTBYIOIINX MEPOIIPHS-
tri. Llens wccienoBanus — 000CHOBaHME BOIPOCHO-KPHTEPHAIBHOTO CIIOCO0a OLCHKH KauecTBa
1M(poBoi 00pa3oBaTeIbHON Cpebl OPraHM3aIMY, OMMPAOIIErocs Ha MaTeMaTHYECKUE METOMIbI
TEOPHH KIIACTEPU3AIMU U Pacrio3HaBaHMs 00pa3oB (Ha IpUMepe MOHUTOPUHTA Pa3BUTHS 1(POBOH
00pa3oBaTeNbHOI cpebl IMPAKTUK JOOJIHUTEIBHOr0 o0pazoBanms aereid). Memoodonozus. Kade-
CTBO 00pa30BaTeNbHBIX CUCTEM WIIM PECYPCOB MOXKHO OLIEHHBAThH C TIOMOIIBIO IPUCYIIUX UM KpHU-
TepUATBHBIX TTOKA3aTeNeH, TPEICTABIMBIX B BH/IE MH(OPMAIIMOHHOTO BEeKTOpa. TeKyIIie 3HaYeHHUs
9TUX MOKa3aTeseil ONMpeesfoT PEHTHHT 3a1aHHON CUCTEMBI B COBOKYITHOCTH TIOJJOOHBIX CHUCTEM, a
JIMHAMUKA WX M3MCHEHHWI BO BPEMCHH MOKA3BIBACT CTEHICHb PA3BUTHUS KAKIOTO KPHTEPUATBHOTO
npu3HaKa. JIMCThl MOHUTOPUHTA, OMUCHIBAIOIINE KAXKIYIO CHCTEMY WH()OPMAITMOHHBIM BEKTOPOM,
TMIPEICTABIITIOT MHOYKECTBO OOBEKTOB, KOTOPHIE MOYKHO KJIACTEPH30BATh Ha OIPEIeIeHHEBIE KIIACCHI.
C MaremMaTH4eCKON TOUKH 3pEHUsl TOJOOHBIE CUCTEMBI YJIOOHO Pa3zesisTh Ha KJIAacChl C MOMOLIBIO
TOPHOTO aJiTOPUTMA, & B KA4eCTBE MepPhI CXOZCTBAa OOBEKTOB MPUHATH METPUKY TOPOJICKUX KBapTa-
TIOB. Pezynvmamut. MOHUTOPUHT HU(POBOI 00pa30BaTeNIBHOM Cpe/bl OpraHU3aI|K MPOBOIUTCS 10
(YHKIMOHAIBHBIM XapaKTepPUCTHKAM CPEIbl Ha OCHOBE OICHKH O(HIMATBLHOTO CaiTa OpraHm3a-
. 1o Metoxy mupamus! pa3paboTaHO BOIIPOCHOE JIEPEBO MO (DYHKIHOHATBEHBIM KOMIIOHCHTAM
rdpoBoii 00pa3oBaTEIBHON Cpebl MPAKTHK JIOTIONHUTEILHOTO O0pa3oBaHMs JIeTed, TI0 HEMY
copmupoBaH MH(MOPMAIMOHHBIA BEKTOP Cpelbl, 3HAYCHHS KOTOPOTO OMpPEHENICHBI SKCIIEPTHO.
OlLieHKa CaliTOB OCYIIIECTBISETCS MO AKCIIEPTHBIM OIICHKAM B aBTOMATH3UPOBAHHOMN CHCTEME KOH-
kypcubix nporenyp «ACKO». 3axmouenue. TIpennokeHHbI METO] TTO3BOJISIET ITPOBOANTH MOHH-
TOPHHT IM(PPOBOH 0Opa30BATENHHON CpPEIbl OPraHU3alMU C WCIONB30BAaHHEM MAaTEMAaTHYCCKHX
METOJIOB TEOPUH KJIACTEPU3ALUY U PAaCcTIO3HABaHUsI 00pa30B.

KiroueBsle ciioBa: mmdpoast oOpa3oBaTenbHasi Cpezia, BOIMPOCHO-KPUTEPHAITBHBIN CIIOCO0,
OIICHUBAHHE, KJIACTEPU3aIlUs IPAKTHK, JOMOTHUTEIbHOE 00pa3oBaHWE, JCTH, MOHHTOPWHT
nudpoBoit cpeap
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Question and criterion method for assessing the quality
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Abstract. Problem statement. Issues of assessing the quality of the digital educational
environment of the organization acquire their relevance in connection with the need for digital
transformation of education. Basically, measures to monitor educational environments and re-
sources in educational institutions are carried out in expert, manual and labor-intensive ways.
It is of interest to create a technological, accessible and convenient method for evaluating multi-
component and multi-dimensional educational systems, with the maximum share of automation
and intellectualization of all related events. The purpose of the study is to substantiate the ques-
tion and criterion method for assessing the quality of the digital educational environment of an
organization based on mathematical methods of the theory of clustering and pattern recognition
(using the example of monitoring the development of the digital educational environment of
additional education practices for children). Methodology. The quality of educational systems or
resources can be assessed using their inherent criteria, presented in the form of an information
vector. The current values of these indicators determine the rating of a given system in a set of
similar systems, and the dynamics of their changes over time shows the degree of development
of each criterion sign. Monitoring sheets describing each system with an information vector rep-
resent a plurality of objects that can be clustered into certain classes. From a mathematical point
of view, it is convenient to divide such systems into classes using a mining algorithm, and to
take the metric of city blocks as a measure of the similarity of objects. Results. Monitoring of
the organization's digital educational environment is carried out according to the functional
characteristics of the environment based on the assessment of the organization's official website.
According to the pyramid method, a question tree was developed on the functional components
of the digital educational environment of additional education practices for children, according
to which an information vector of the environment was formed, the values of which were deter-
mined by experts. Assessment of sites is carried out according to expert estimates in the auto-
mated system of competitive procedures “ASCO.” Conclusion. The proposed method allows
monitoring the digital educational environment of an organization using mathematical methods
of clustering theory and pattern recognition.

Keywords: digital educational environment, question-criterion assessment method,
clustering of practices, additional education, children, monitoring, digital environment
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IMocranoBka npodaembl. Co3nanue u pa3BuTue nudpoBoil oOpazoBarTenb-
Hoi cpenbl (IIOC) ceronus paccMaTpuBaeTcs Kak yCIOBHE M KaK HA4albHBIN dTar
udpoBoii Tpancopmaiuu odpasoBaHus. Ee co3nanue moapazymeBaeT pas3iiny-
HbI€ YPOBHM peasin3allii, U, B KaKI0W 00pa30BaTeIbHON OpraHU3aliy, BKIOYast
OpraHMU3aIMH JOMOIHUTEILHOTO 00pa30BaHus AETE, TOMKHA OBITh CO3aHa CBOS
HOC. U Ha 3TOM dTare CTaHOBATCS aKTyaJbHBIMH BOIIPOCHI OIIEHKH COCTOSIHUS U
Monurtopunra pazputusa [{OC Ha pasusix ypoBHsax. [IOC opranusanuu 10noaHu-
TEJIHLHOTO 00pa30BaHUs JIeTeH JOJDKHA CTPOUTHCS Ha OCHOBE MPUHATON 0000IIeH-
Hoii Mozenu! B pamkax ¢exnepanbHoro npoekra «Llupposas ob6paszoBaTenbHas
cpefa» ¢ y4eTOM OpraHHM3aIlMOHHON M CO/AepKaTeNbHOU crenu(puky nesTeapHo-
ctu. OHaKo, B MPOrpaMMHBIX JOKYMEHTaX He OMKCAaHbl MEXaHU3MbI TAKOTO OIle-
HUBaHM. B coOTBeTCTBMU ¢ HampaBieHHSIMHU IU(GPOBOM TpaHcopmanuu oOpa-
30BaHUs HEOOXOIUMO CO3JaHHE TEXHOJOTHYHOM, OTBEYaroIeld TpeOOBaHMIM CO-
BPEMEHHOTO OOIIECTBa, CHCTEMBI OIICHWBAHUS, IMOJAJIEKAIICH aBTOMATH3AIlMHA U
MHTEJJIEKTyalu3aluy A7 MOHUTOPUHTa MHOTOYPOBHEBOM, MHOTOKOMITOHEHTHOM
U poBoi 00pPa30BaATEILHON CPEIBI.

[lenb paboThl — 00OCHOBaHKE BOMPOCHO-KPUTEPUATHHOTO CIIOCO0a OLEHKU
KayecTBa IM(PPOBOH 00pa30BaTEIbHON Cpellbl OpraHU3aIliK, OMUPAIONIETOCS Ha
MaTeMaTHYeCKHe METOJAbl TEOPHH KJIAacTEepH3alMi M paclo3HaBaHUS 00pa3oB
(Ha MpUMepe MOHHTOpPWHTA Pa3BUTHA HUGPOBOI 00pa30BaTENBHON CpEeIbl MpakK-
TUK JIOTIOJIHUTEIHHOTO 00pa30oBaHUs J1eTeil).

[IpoexTrpoBaHue U OlleHKa 00pa30BaTEIBLHON Cpebl — 3TO 3ajla4ya, KoTopas
pelraeTcs Ha MPOTSHKEHUM MHOTHX JieT. PaccMaTpuBaroTCs pa3NUYHbBIE aCMEKThI
OLIEHKM 00pa30BaTEeNbHBIX Cpell IIKOJIbI, By3a B YCIOBHSX HU(POBU3AIUH, JaH-
HBIM OMBIT U JUATHOCTUYECKUI HMHCTPYMEHTApHIl SBISETCS Ba)KHBIM YCIOBHEM
Ut pa3BuTus noaxonoB Kk onenke [[OC. Tak caemanpl MOMBITKH OIEHKH WH)OP-
MallMOHHO-00Pa30BaTEeNBHOM Cpeibl By3a B YCIOBHSIX €€ HU(POBU3AIUU HA OCHO-
BE€ IKOICHUXOJIOTHYECKOTO moaxo/a [1], mpeaiokeHa MEeTOAMKa OIIEHKH KauyecTBa
nH(OPMALIMOHHO-00pa30BaTENFHON Cpebl MIKOJIBl Ha OCHOBE aJalTHPOBAHHOM
cuctemsl onenku Self-review Framework for ICT (Naace SRF) [2], Ognako, co-
BpeMEeHHbIE TIporiecchl (PoBoil TpaHchopMauu 00pa3oBaHMs MPUBOIAT K HEOO-

! Ilpuka3 Munmcrepcrsa [Ipocsemenns P® or 02.12.2019 1. Ne 649 «O6 yTBEep)KacHAN
Lenepoii MOZCIN nudpooit o0pa3oBaTenbHON cpenb. URL:
https://www.garant.ru/products/ipo/prime/doc/73235976/?ysclid=1303v131v4 (nata obparmmenwst: 27.06.2022).
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XOIMMOCTH JAeNaTh OMpPEEICHHbIE aKIIEHTHI MPH MOHUMAHUM U OLeHKe HH(Op-
MaIllMOHHO-00pa3oBaTenbHON cpenpl. Tak, onpeneneHsl kputepun oreHku [[OC:
COTJIACOBAaHHOCTh, MOOMJIBHOCTh, OTKPHITOCTh, HE()OPMATBLHOCTD, MOIHOTA, CBO-
060712, TOCTYITHOCTb, OE30MACHOCTh, a CaMa METOJMKa HAaXOJUTCS BCE €lle B CTa-
Iuu pa3pabotku [3]. ABTOpaMH paccMaTpuBalOTCA OTAETbHBIC aCMEKThI, OJHAKO
KOMIDICKCHBIN, 00menpuHaThIi moaxoxa onenku [{OC mo cux mop He pa3paboTaH.
B 10 %e BpeMs, oTMeuaeTcsi HECOCTOSITENFHOCTh, OTPAHHYEHHOCTh KBAJTHMMETPH-
YECKOT0 MOAX0/1a K OIICHKE MHPOPMAITMOHHO-00pa30BaTeIbHON Cpe bl [4].

B nocnennee BpemMsi HAUOOJBIIYIO MOMYISPHOCTH TPUOOPETAET TEXHOJIOTUS
KPHUTEPHATGHOTO OICHUBAaHHA. B OCHOBE KPUTEPHAILHOTO OIICHUBAHMS JISKUT YET-
KO€ TPEeJICTaBICHNE O TOM, KaK B HJiease JOJDKEH BHITISAACTh pe3ybTaT, a OleHH-
BaHME O3HAYAET TaKylo IIKay KaK ONpeAeseHUe CTENeHN NMPUOIMKEHUs K JaHHON
1end. DTOT MPHUHIMI JIeJaeT KPUTepHAbHOE OlLIEHWBAaHWE HanOojee MOIXOIs-
MM WHCTPYMEHTOM JUISI OIICHKH U MOHMTOPUHTA 00Pa30BaTEeNIbHBIX JTOCTHKCHUN
u cpea. [nst 3¢pdekTHBHOTO MPUMEHEHHSI 3TON TEXHOJIOTHH HEOOXOAMMO Ompeie-
JIEHHE OCHOBHBIX KOMIIOHEHTOB CHUCTEMBbI KPUTEpUAIbHOIO olleHuBaHus. Kitoue-
BBIM SIBJISIETCS KPUTEPUH, TI0J] HUM TTOHUMAeTCs MPU3HAK, HA OCHOBAaHUU KOTOPOTO
pou3BoauTCs ouneHka. [lokasarens Wiau JECKPUOTOP B MPOLEAYPE OLCHUBAHMS
paccmaTpuBaeTcsi Kak Hu3MepseMas XapaKTepUCTHKa KaKOH-TO OJHOW CTOPOHBI
npu3HaKa (Kpurepus) nuydaemoro oobekra. [lokazarensb CiyXKuT A7 MOTYUYSHHS
KOJMYECTBEHHOW MM Ka4eCTBEHHON MH(pOPMAIUU O MPOSBIECHUU ITON CTOPOHBI
npusHaka®. JIeCKpUNTOPHI OMMCHIBAIOT YPOBHU IIKabl JOCTHKEHHS PE3ybTaTa
M0 KaXKJIOMY KPUTEPHUIO.

BakHBIM 3TarmoM KpUTEpHUAILHOTO OLICHUBAHUS 00PAa30BATENBHBIX CPE, B TOM
yycne nudpoBoil 00pa3oBaTENbHON CpEeIbl, SIBISIETCS OIpeleseHHe MOHATUS H
OTHCAaHUE CTPYKTYPhl 0OBbEKTa OIlCHUBaHUA. MHOTrooOpas3ue onpeaeieHnil moHs-
TUS «IUQpoBas 00pazoBaTeIbHAS Cpeiay, CYIIECTBYIOIIEE B IEAarorn4eckoi -
TepaTtype, OO0YyCIOBJIEHO CAENaHHBIMU aBTOPAaMHU CMBICIIOBBIMHM aKLEHTaAaMH IPHU
onpeAeNneHuu CTPYKTypbl cpenbl. Tak, B [5], npu onpenenenun L{OC, nemaercs
aKIIEHT Ha TEXHWYECKHX PEHICHUSX I MOAICPKKHA y4eOHO-METOJMIECKO W WH-
¢dopmanmonHoil aesrenbHocTH. ABTopamu [6], LIOC moHuMaeTcs kak «ormocpe-
JIOBaHHBIN MCIOJB30BAHUEM LU(MPOBBIX TEXHOJIOTHH M IUPPOBBIX 00pa30BaTEIb-
HBIX PECYPCOB KOMITJIEKC OTHOIIEHH B 00pa30BaTeIbHON NESTENBHOCTH, CIIOCO0-
CTBYIOIIMX peajiu3aluu cyObeKTaMu 00pa3oBaTeIbHOTO MpoLecca BO3MOKHOCTEN
M0 OCBOEHHIO KYJIBTYpBI, CHOCOOOB caMopealn3aliii, BEICTPAUBAHUS COITUATBHBIX
OTHOIICHHH, HAIeJICHHBIX Ha (pOpMHUPOBaHME OTBETCTBEHHOTO IM(PPOBOTO MOBE-
JICHUsI Tpa)KIaHUHA COBPEMEHHOTO 00IIeCTBa». Takol MCUXOJIOro-MeaarorniecKuit
aKLEHT 00yCIaBINBAET COOTBETCTBYIOLLYIO CTPYKTYPY CpPeZbl M MO3BOJISIET OIpe-
JIENIUTh KPUTEPUH U IIKATy BCECTOPOHHEH OIICHKH, KaK YTBEP:KIAIOT aBTOPHI [7],
HOC ¢ mo3unmu yAOBIETBOPEHHOCTH 3JIEKTPOHHONW 00pa3oBaTENbHON Cpeloil.
Tak xe, HEKOTOpBIe HcciaenoBatenu, onpenensis [[OC, oTpaxaroT immb odiiee
Ha3HA4YEHHUE cpesibl 0e3 KaKoW-I100 KOHKPETUKU €€ CTPYKTYPBI: «OTKpPBITas COBO-
KYITHOCTh MH(OPMAIIMOHHBIX CHCTEM, NMpeAHAa3HAuYEHHBIX ISl oOecriedeHus pas-

2 [lemarorm4ecKuii CI0Baph: y4eOHOE IMOCOOHE IS CTYAEHTOB BHICHIAX yIEOHBIX 3aBEle-
Huil / mon pexn. B.W. 3ares3unckoro, A.®. 3akuposoit. M.: Axkamemus, 2008. 343 c.
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JIMYHBIX 33724 Hpolecca o6pazosanus’. C TAKUMH HOJXOJAMH, B PAMKaX HAIIETO
HCCleIoBaHus, TpyIHO coriacuthes. Kpurepuanbubiii nogxon k ouenke LHOC,
TpeOyeT BCECTOPOHHETO M MOJHOTO OMHMCAHUS CPEbl C UCTIOIb30BAHUEM MPHU3HA-
KOB M NOKa3aTenel oueHku. bynem npunepxkusarbest onpeaenenus LHOC, nanxo-
ro aBTopam [8], KaKk «COBOKYITHOCTH ammapaTHOTO U MPOTPaMMHOI0 obecreue-
HUS, a TaKKe 00pa3oBaTENbHOIO M YNPaBICHUECKOIO KOHTEHTa, oOecredyunBaro-
mas Bce WHGOPMALMOHHBIE 3alpOChl CyOBEKTOB 00pa3oBaTENBLHOTO TMpollecca
IIpH JIIOOBIX OPraHU3AallMOHHBIX BapuaHTaX 00y4eHHs (KOHTAKTHOM, JTUCTAHIIMOH-
HOM, CMEIIAaHHOM, THOPUTHOM ).

Taxum oOpas3oMm, oOmiast 3amaya oneHku 1{OC, B cBeTe MpPUHSATOrO BHIIIE
oTpeieNieHus] TOHATHsI «IH(poBasi 0Opa3zoBaTenbHas Cpeaa», CBOAUTCS K BBISBIE-
HUIO U OICHKE (Ka4eCTBEHHOM M KOJUYECTBEHHOM) KaKIOW U3 TPYIII €€ XapaKTe-
puctuk. Ha 3TOM 3Tame npeacraBisieT MHTEpEC NPUMEHEHHE METO/a MUPAMMIIbI
b. Munro. Cyth MeTOa 3aKJII0UaeTCsl B BHIOOPE OCHOBHOTO BONpPOCA WIJIM CHUTYa-
LMY, JeJSIIIUXCS Ha psi Mpo0ieM U 3a/1a4, KOTOphIe Jajiee TakKe pa3iessitoTcs Ha
4acTu J10 TeX MOp, MOKa pa30MBKa HE NPUBEIET K KOHKPETHBIM perieHusiM. Brico-
Kasg 2QPEeKTUBHOCTH AJIi MOHHUTOPUHTOBBIX U OLEHOYHBIX MPOLEAYP MPU OLEHKE
KadecTBa IU(POBEIX 00pa30BaTENBHBIX CPel METOa MTUPAMH/IBl OTMEYAETCs B pa-
6ote. KpoMe TOro, mpuMeHeHue 3JI€MEHTOB BOMPOCHOTO METOJa MPOCIECKUBACTCS
B METOJIONIOTHH OLEHKH LU(pPOBOii 3penocTu opranusanuu’, paspadorannoii 1len-
TPOM MEPCHEKTUBHBIX YIPABICHUECKUX PEIICHUM, IPU ONPEAEIIEHUH IECKPUITOPOB
B KaXI0M OJoKe rmokaszareneil nupoBoi TpaHChOpMaIuu opraHu3anuu. Takum
00pa3oM, ecJIM UCTOIb30BaTh BOIIPOCHBIA METOJ AJIsl OMpeAeTeHUs He TOIBKO IO-
KazaTelei, HO W /ISl OTpeJieNieHHs KPUTEpUEB U pyOpHK, TO yIa4HOE TIOCTPOSHHE
JiepeBa BOIIPOCOB MO3BOJUT JKCIEPTaM OOBEKTUBHO JaBaTh OTBETHI HA HUX. CyM-
MUPYIOIINE OLEHKH SKCIEPTHBIX OTBETOB IO BCEM BETKAM «IIMPaMUIbI BOIIPOCOB)
MO3BOJIAT HE TOJIBKO B LIEJIOM JIaTh XapaKTEPUCTUKY OLEHHMBAEMOT0 0OBEKTa, HO U
JIMarHOCTHUPOBATh Ka4eCTBA OTAEIbHBIX €r0 YaCTe M KOMIIOHEHT.

Metononorus. O6001IeHHYIO MOJIeNb KpuTepuanbHoro oneHuBanus [1OC
OpraHM3ali MOXHO IMpEACTaBUTh B BUAE cxeMbl (puc. 1) Kpurepusimu monenu
OLICHUBAHUS SIBJISIOTCS KOJIMYECTBEHHBIE M KauecTBeHHbIE xapakTtepuctuku L{OC.
A uX mokaszaTensiMu (IECKPUNTOpPaMH) SIBJISIFOTCS 3HAUEHUS XapaKTEPUCTUK Xi,
JUTSl TPYIIBl KOJIMYECTBEHHBIX XAPAKTEPUCTHUK, ONPEAEISIIONINE 3HAUCHUE U3 UH-
TepBaJla IIKaJbl JECKPUNTOpa B Oaiiax ¢ Y4eTOM LIEHHOCTH WJIM Beca JTaHHOTO
KpuTepHs B 0011Ieii cucteme olieHnBaHusl. Y 3HaueHUs] XapaKTePUCTUK Vi, TS TPYTIIIBI
KAaueCTBEHHBIX XapaKTEpHUCTUK, W3 HMHTEpBajia IIKaJIbl JEeCKpunTopa B Oaax,
OIIpeAEIIIEMBbIE SKCIIEPTHBIM IIyTEM.

Takum ob6pazomMm, s kaxaol xapakrepuctuku LHOC momyuaeM ypoBeHb
€ro OLIEHKH, KOTOPBIH ompenenseTcss HHOOPMAIIMOHHBIM BEKTOPOM (X1, X2, ... Xn)
JUISL KOJIMYECTBEHHBIX XapaKTEPUCTUK U (V1, V2, ... Yn) JUISI KAUECTBEHHBIX Xapak-
TEPUCTUK, B HEKOTOpOHW mikane oreHku kadectBa L[OC (Hampumep, HHU3KHIA,
CpeIHUl, BBICOKUI YPOBEHb).

3 Kywnup M. Uudposas obpasosarenshas cpexa. URL: https://medium.com/direktoria-
online/thedigital-learning-environment-f1255d06942a (nata oopamenus: 27.06.2022).

4 Onenka mmdposoii 3penoctu. URL: https://cpur.ru/projects_inside-project _grading (mara
obpamennst: 27.06.2022).
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Kputepui 1 — | PDeckpuntop |[—»| 0.1 |—| X4

Kputepui 2 —» | Heckpuntop |—>| 0.1 [—| Xz
o [omepan | [ aecpurop | [0a] [x ]

KayecTBeHHble
Kputepumn LIOC

Kpurtepun 1 —| pPeckpuntop |—| Y4

Kputepui 2 — | feckpuntop |—| Y2

Puc. 1. O606LeHHas Moaenb KputepuanbHoro oueHmeanns LLOC opraHmsauum

Criterion 1 —» | descriptor |—»| 0.1 [—| X4

Criterion 2 e descriptor |—»| 0.1 [—| X2

Qualitative
criteria

Criterion 1 —»| descriptor | | y,

Criterion 2 — | descriptor |—| ¥

Figure 1. Generalized model of criteria assessment of the organization's digital educational environment

Jns onpeneneHuss 31€MEHTOB CUCTEMBI KPUTEPHUATBHOTO OLIEHUBAHUS U
MoHutoprHara [{OC NpaKkTHK JOMOJHUTEIHFHOTO 00pa30BaHUs JETEH BOCIOJb3Y-
eMcs MeToIoM nupaMuibl b. MunTO. B pesynpraTe noinyuyum nepapxuueckoe je-
PEBO BOIIPOCOB, IPUBO/ISIIEE HAC K ONMMUCAHUIO KPUTEPHUEB U IIKAJ IECKPUIITOPOB.
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[TepBslii ypoBeHb BOMPOCOB MO3BOJSET OMPEACIUTh PYHKIIMU U CTPYKTYpY,
Pe3yJIBTATUBHOCTD (3aTpaThl/mpoayKTUBHOCTH) [{OC opraHM3anvu JTOTIOTHHUTEITb-
HOTO 00pa3zoBaHus aerel (puc. 2).

Kak oueHuBaTb kauectso L|OC c
nosmuuii undposoit
TpaHcdopmauum o6pasoBaHuA?

Kak MOXHO OLEHMTb Pe3y bTaTUBHOCTE.

KakoBbl 0CHOBHbIe dyHKUMM LIOC cucTeMbl Kakosa gomkHa GbiTb CTpyKTypa LIOC
(saTpatbi/npoayKTHBHOCTB) LIOC cucTeMb noaz cuctemsr 10127

Aonz?

I

Puc. 2. ®parmeHT aepesa BONpocos. [1epBbiii ypoBEHb

How to assess the quality of the
digital educational environment
from the standpoint of the digital
transformation of education?

How can you assess the effectiveness of the What are the main functions of the digital What should be the structure of the digital
digital educational environment of the educational environment of the additional edllmhonal environment of the system of
additional education system for children? education system for children? ion for

Figure 2. A fragment of the question tree. First level

W3 npunsitoro Hamu Beime onpeaeneHus [{OC BeiTekaroT ee pyHKIHN:

e pecypcuas — pa3MelIeHHe M XpaHeHHe CTPYKTYPHPOBAHHOTO KOHTEHTA
y4eOHOro Ha3HaueHUs U UH(opMaluu Ui yIpaBleHUs] 00yueHUEM;

® KOMMYHUKAYUOHHAs — O0ECTIeYeHre JOCTymna 00y4arouXxcs U MeAaroroB
K KOHTEHTY, KOMMYHHKAIUs CYOBEKTOB 00pa30BaTeIbHOTO MpoIiecca, odecnede-
HUe cooperative learning;

® UHCMpYMeHmanbHas — o0ecTiedeHne 00y4aroIIMXCs MHCTPYMEHTAJIBHBIMU TIPO-
rpaMMaMH 1 MPUIIOKEHUSAMH, HEOOXOIMMBIMU TS BBITIOTHEHHS YUEOHBIX 3 JaHHH;

® opeanuzayuoHHas — 0becrieyeHre BO3MOKHOCTHU ISl IpenoaBaTens yrpas-
JICHUSI TTPOLIECCOM 00yUEeHUsI.

[Tpu onpenenennn ctpyktypsl [JOC opranu3zaiuy TOMOJHATEILHOTO 00pa-
30BaHUA [[GTGI\/’I BBLACIMM YCTBHIPC HAIIPABJICHUSA: MATCPUATIbBHO-TCXHUYCCKAA 62133.,
nHPOPMAIIMOHHBIE CHUCTEMBI, yMpaBlieHHe oOpa3zoBaHHWEeM, HH(OpPMAIMOHHO-
oOpa3oBaTenbHbIe pecypchl. TakuM 00pa3oMm, MojydaeM BTOPOW YPOBEHB BOIIPO-
COB B BOIIPOCHOM nupamuze (puc. 3).

Ha ocnoBe tpeboBanmii k [1OC, npeanoxxeHusix B [8], u mpukaze MuHH-
crepctBa mpocsemennst PO «O06 yreepxkaenuu LleneBoit moxenu nudpoBoit 00-
pa3oBaTeNbHOM Cpefibly’, a TAKXKE, C YUETOM KpPUTEpUEB M MOKa3aresiel kauecTsa
nudpoBoit cpeapl, onpeneaeHHbIX apTopamu [9], BeimenuM mokazatenu [{OC mo
KaKJIoMy HarpaBieHuto. [lo HampaBineHuio «MarepuanbHO-TEXHUYECKas 0azay

5 Ilpuka3 Munncrepcrsa IIpocsemenns PO or 02.12.2019 r. Ne 649 «O6 yTBep)KacHAN
Heneoit MOJIeNH nugpoBon o0pa3zoBaTenpHON CpemBD». URL:
https://www.garant.ru/products/ipo/prime/doc/73235976/?ysclid=1303v131v4 (nata obparmmenwst: 27.06.2022).
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nokazarenu st [{OC pa3genuM Ha KOJMYECTBEHHBIE: CKOPOCTh MOIKIIOYSHHS K
cetr IHTEpHET, KOJIMYECTBO €UHUI] BEIYUCIUTEIIFHON TEXHUKH, UCTIOIB3yEeMOU B
00pazoBaTeIbHOM MPOIECCE OTHOCUTETBHO KOJIHMYECTBA 00YYArOIIUXCS, KOTHYECTBO
€IMHUI] BBIYMCIUTEIIBHON TEXHUKH, HCIIOJIb3yeMOH paOOTHHKAMH OpPTaHU3aINH
OTHOCHUTENFHO KOJHMYECTBA PAOOTHUKOB, KOJMUYECTBO JHIICH3UI Ha MCIIOJIb30Ba-
HUE CHEUATM3UPOBAHHOTO MIPOTPAMMHOT0 OOecTieueHHs Tl (DYHKIUH YIIpaBICHUS
opranmzanueii u oOpa3zoBaTENbHBIM MPOILECCOM, KOIUYECTBO KOMILJIEKCOB IIpe-
3CHTAlMOHHOTO 000PYIOBaHHS OTHOCHTEIHHO KOJMYECTBA YICOHBIX TTOMEIICHUH,
KOJIMYECTBO YUYEOHBIX 3aHITHH, MPOXOISAIINX C UCTOIH30BAHUEM TPE3CHTALIUOH-
HOTO 00OpYIOBAaHHS W BBIMUCIUTEIHLHON TEXHWKHA OTHOCHTEIBHO BCEX 3aHITHU B
oOpa3oBaTenbHON opraHu3anvu. 1 kadecTBEHHbIE MOKA3aTeNH MO HAMpaBICHUIO
«MarepuanbHO-TeXHUYECKas: 0a3a»: HaM4Ke MPOrpaMMHOT0 00eCHeueHHsI U TeX-
HOJIOTUYECKUX PEIICHUN Ui yIpaBlieHUs (UHAHCOBO-XO3SIICTBEHHON AESITElNb-
HOCTBIO OpTaHW3aIlliU W OPTaHU3aIHU JIEKTPOHHOTO JOKYMEHTOO0OpOTa, HAJH-
yre kabuHeTa (BO3MOXKHO COBMEIIEHHOTO ¢ OMOIMOTEeKON Wi MHPOPMAIUOHHO-
OMOIMOTEYHBIM KOMIUIEKCOM), B KOTOPOM BBIYUCIIUTEIbHASI TEXHUKA MOXKET OBITh
WCIIONIb30BaHa JII CAMOCTOSITENIbHON pa0bOoThI MO YCTAHOBJICHHOMY PACHHCAHMUIO,
COOTBETCTBHUE TEICKOMMYHUKAIIMOHHOW HHPPACTPYKTYPHI IS 00CCIICUYCHUS TeX-
HOJIOTUYECKOM CBA3aHHOCTH O00OPYIOBaHUS C PerHOHAIbHOU U (penepanbHOi HUH-
(hopManMoOHHO-CEPBUCHOH TIAT(HOPMOHA.

KakoBbl ocHOBHbie dyHKUMN LIOC cucTeMbt Kakosa nosmkHa 6uiTh CTpykTypa LIOC
non? cuctemer 10A?

Puc. 3. ®parmeHT oepeBa BONpocoB. BTopoii ypoBeHb

What are the main functions of the digital What should be the structure of the digital
educational environment of the additional educational environment of the system of
education system for children? itie ion for chil

Figure 3. A fragment of the question tree. Second level

o Hanpasienuto «HpOpMaIMOHHBIE CUCTEMBD) B KaueCTBE TOKa3aTesel Mmpu-
MEM: peaT3aLMI0 TEXHOJIOTMUECKOH COBMECTUMOCTH C PETMOHAIBHONW MH(POPMALMOH-
HO cucTeMoit 1 pecypcamul iaThopMbl IU(PPOBOIT 00pa30BaATENBLHON CPEIbI IO THITY
«OJTHOTO OKHa», PEAIN3aLfi0 TeXHOJIOTUH WASHTU(UKAIMY U ayTeHTU(HKALMU TI0JTb-
30Baresnield, BO3MOXKHOCTb TIOJyYeHHs B aBTOMAaTHU3MPOBAHHOM BHJE 00OpabOTaHHON
CTaTHCTHUYECKOW MH(OpMAIUK O pe3ysbTaTax Y4eOHOU JeSTeIBHOCTH B (hOopMe, COOT-
BETCTBYIOILIEW JOKYMEHTaM OTYETHOCTH, HAINYME CPEACTB KOMMYHUKAIMH YYaCTHH-
KOB 00pa30BaTeIbHOIO Mpoliecca Ul IPOBEACHUS 3aHATUM B IpyNnax, B TOM YHCIE ¢
UCIIOJIB30BAHIEM MHTEPAKTUBHOM CBSI3U YYAaCTHMKOB 00pa3oBaTeIbHOIO mporiecca, pe-
anM3alyio 0€30MacCHOCTH IOCTYITHOIO OOYYAIOIIMMCS KOHTEHTa, HAJTMIUe UHCTPYMEH-
TOB OIUIATHI 3a HCHOJBb30BaHUE IM(POBOr0 0OPa30BATEIIHLHOIO KOHTEHTA, HAIUYHE
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BO3MOKHOCTH ITPOCMOTPA U UCTIONB30BaHUs BBIOPAHHOTO LIU(PPOBOTo 00pa30BaTeIbHO-
r'0 KOHTEHTa BCTPOCHHBIMH CPEJICTBAMH O€3 YCTAHOBKH JIOTIOIHUTEIHFHOTO TIPOTPaMM-
Horo oOecrieueHust Uil notpeduTesell, Hammune (QYHKIMOHAIBHON BO3MOYKHOCTH IO
(OpMHPOBAaHUIO €AMHHUIIEI KOHTEHTA MM KOHTEHTHOM TPYTIITBI, a Takke MHTepderica
IV MIX TIOCTIEAYIONIEH 3arpy3Ky, XpaHEHHs], aKTyall3alliy U MPEOCTaBIICHHUsS TIOTpe-
OUTEIISIM IPEeTyCMOTPEHHBIMH CPEICTBAMHU U TIPOTPAaMMHBIM 00ECTIeUCHHEM.

ITo HanpaBnenuto «YmpasieHue oopazoBanuem» B nokaszatenu 1t LIOC BaxHO
BKJTIOYUTH HaJIM4Me W30BITOYHON MH(pOpMaImu 00 00pa3oBaTeNbHBIX MPOrpaMMax U
YCIIOBHSIX peanu3aryy. Hammdare seKTpOHHOTO paciicaHus YUeOHBIX 3aHSATHH, HJIEeK-
TPOHHBIX JHEBHHUKOB, JIEKTPOHHOTO XypHana. [IoHsATHOE omvicaHue ycloBuid o0yye-
HUS, C ONMCAaHUEM MPOTHO3UPYEMBIX PE3yJIbTaTOB 00y4eHHUs. BO3MOXXKHOCTh KOHTpOIIS
3aHATOCTH M JEATEIFHOCTH peOeHKa. BO3MOXKHOCT BKITIOUUTE PE3YIIbTAaThl 00yUIEeHHs
B nopTdonro pedeHka. Hammame MHCTpYMEHTOB I OpraHM3alliy MeAaroruuecKoi
JIMAarHOCTHKY. ABTOMATH3aLUsI MPOLIECCa 3al0JTHEHHs )KypHAJIAa M THEBHUKA 33 CUET
UHTErpallud CUCTEM JKypHaja, JHEBHHUKA C JJIEKTPOHHBIM KypcOM WM BeO-
COTIPOBOKACHHEM OOYYeHHsI TI0 MpOrpamMMe JOTOJIHUTEIFHOTO 00pa3oBaHus. Hamm-
Yye MHCTPYMEHTA JUISl TOJYYeHHs CTaTUCTHYECKUX JAaHHBIX 10 YCIEBaEMOCTH, ITOCe-
[IaeMOCTH | TIp. TIOKa3aTessiM A(P(HEKTUBHOCTH OpraHM3aliy y4eOHOTo Tporiecca 1o
nporpammam oOyuenus. Hanmmare npodeccronansaoro mudpoBoro noprhonmo nea-
rora. ABTOMaTH3aIMsl MpoIecca 3aroMHEHNS J)KypHalla M JJTHEBHUKA 32 CUET MHTErpa-
MM CHCTEM JKypHaJla, JHEBHUKA C JIEKTPOHHBIM KYPCOM HIIM BEO-COMPOBOKIACHUEM
o0y4eHHsl 1o MporpamMme JIOTOJIHUTENbHOro o0pa3oBanus. Bee 3To nmeer ocoboe
3HaYEHHE JUIsl CUCTEMBI IOTIOHUTENIbHOTO 00pa30BaHusl.

[To nanpapnenuto «THPpOpPMAIIMOHHO-00pa30BaATENFHBIE PECYPCHD) B CITUCOK
nokazareneit [{OC BaxHO BKIIOYHTH HAIWYKE BCTPOCHHBIX B HUCIIOJIb3yEMbIEC HH-
(hopMaIMOHHO-CEPBUCHOM TIIATGOPMBI HHCTPYMEHTOB IS COBMECTHON PabOTHI C
UHTEPECHBIMHM CEPBUCAMH, TO3BOJISIIOIMMH PEIIaTh PAa3JIMYHbIE MeJaroruyeckue
3aJauu, HalpuUMep MPUMEHEHHE COBPEMEHHBIX NeIarOrMYeCKIX TEXHOJIOTHH, HH-
TEPaKTUBHOCTH, UCIOJIb30BAHUE BUPTYAJIbHBIX MOJIENEH, TOTIOJIHEHHON pealbHO-
ctu. Ilockonbky mpearnonaraeTcsi BO3SMOXKHOCTh meparoramu Hamnonaenue [[OC
opranuzanuu, pernoHaabHoi [{OC u Beile cOOCTBEHHBIMU LIM(PPOBBIMH 00pa30-
BaTEJIbHBIMU PECypcaMu, BUIUTCSA B KadecTBe kKputepus omnenku LIOC u obecre-
YEeHHOCTH 00pa30BaTeIbHBIMU PECYPCAMHU MPOTPaMM KOJIHMYECTBO JIMIICH3NOHHBIX
JIOTOBOPOB C BHEIIHUMH ISl OPTaHU3aIUN aBTOpPaMU LHU(PPOBBIX 00pa30BaTeIlb-
HBIX PECYpCOB M aBTOpaMHU-pa3zpadOTUYMKaMH LUPPOBBIX 00pa30BaTEIbHBIX pe-
CypCOB U3 unciia pabOTHUKOB 00pa30BaTEIHLHOM OpraHU3aIUH.

OnpenenuB KpUTEpUU OLICHUBAHUS, MPOAOKAEM CTPOMTH JEPEBO BOINPO-
COB, W CIICIYIOUINH YPOBEHb OIMpPEIEISeT ACCKPHUIITOPHI 10 BBIICICHHBIM KPHTe-
pusim (puc. 4.).

Taxum obOpazoM, GopmupyeTcst 1Ba HHOOPMAIIMOHHBIX BEKTOpA KPUTEPUEB
KadecTBa: (X1, X2, ... Xn) — JUIA KOJMYECTBEHHBIX U (Y1, V2, ... Yn) — U1 KAUECTBEH-
HBIX KpuTepues (puc. 5).

[ToyyeHHbIe 3HAYEHUS TOCIIE TPOBEICHUS ONPOCa MO0 KOJTWYECTBEHHBIM Xa-
PaKTEepUCTHKAM M AKCIIEPTU3bl KaUeCTBEHHBIX MOKazaTenel kadectBa [{OC mo3Bo-
JISIOT MOJTYYUTh UTOTOBYIO PEUTHHTOBYIO OLIEHKY KOHKPETHOI OpraHn3alvu:

R=Y xi+t) yi
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Takxke MOXHO OINpeAeTUuTh OIEHOYHBIA 0all MO KaXKJOMY M3 BBIJEIEHHBIX
YeTPBIX HarpaBleHui: Z1, Z2, Z3, Z4. DTU JaHHBIC MO3BOJIAIOT 33/1aTh NMPU3HAKHU
JUTSL KQXKJIOTO UCCIIeyeMoro o0bekTa B Buae w = (Z1, Z2, Z3, Z4). CinenoBaTelbHO,

normyctuma (popMann3oBaHHasE MaTeMaTHYeCKast TOCTAaHOBKA 3a1auu.

(
o KaKuM KPUTEPHAM MOKHO
ouennTH MaTepHanbHO-
TexHuaeCKyto Gasy LLOC?

o KaKMM KPHTEPHAM MOMHO OLEHNTH
KOMROHEHT "MHGOPMAUHOHHDI &
oncrembi” B CIpyKType LIOC?

T T
Kakne nokasatenn Kakne nokasatenn
CKOPOCTH NoAK Mo eHNA K ucnonbz0BaTL ANA OUEHKH
cetu UnTepHer KonwuecTsa e uHuL oueHkn ko muecTaa
ucnonb3osars? BLIUHCTHTENBHOM TEXHNKH, eAMHAL BOIYHCANT enbHOT
i s TEXHUKH, ]

Kakwne nokasatenm
ucnonbzosats Ans

‘ —

Kakne nokasarenu Kakne nokasarenu Kakwe nokasartenn
wcnonbzosato Ans ucnonbsosath ANA oueHKH ucnonb3osats Ana
oueHkn Konwiecraa peanuaumk TeXHONOTWY e KO oueHkm peanusaumm

npouecce oTHO GHTENbHO oprannzaumm

Komnnekcos commecmMoCTH © Texnonorun

peruonansHoii W EHTHAMKE LW W
a6opyaosanmn MHPOPMALMOHHOR CHCTEMOT 1 ayTeHTupHKa LA
oTHOCHTenbHO pecypcamu nnathopmer nonbsosatenei?

Konwuectaa yue6HbIX

<1M6/c; £50M6/c; <100M6/c; >100M6/c

cpeani no Tny «oanoro
a»?

€0,25; £0,5; €0,75; 0,75

ok

OTcyTcTBMe; MonHoe cooTBeTCTBYE

€0,25; <0,5; €0,75; >0,75

Puc. 4. ®parmeHT oepeBa BONPOCOB.

By what criteria can you assess the
material and technical base of the
digital educational environment?

OTcyTcTBMe; MosHoe cooTeeTCTENE

YpoBeHb onpeaeneHns AeCKpUnTopoB

What criteria can be used to evaluate Whz
the Information Systems componentin "Ed
the structure of the digital educational stru
environment? -—

T
What indicators should
be used to estimate the
number of units of

T
What are the Internet
connection speeds to use?

——

What indicators to use to
estimate the number of
units of computer

Whatindicators r - 1
should be used to What indicators should be What metrics to use to
estimate the number used to assess the evaluate the

equipment used in the
educational process
relative to the number of
students?

used by employees of
the organization
relative to the number
of

<1Mb/s; £50Mb/s; <100Mb/s; >100Mb/s

of implementation of user
equipment ibili identificati
complexes relative
to the number of
training facilities?

authentication
technology?
——

with the regional
information system and
resources of the digital

£0,25; £0,5; 0,75; 0,75

—— £0,25; €0,5; 0,75; 0,75

platform by the "one
window" type?
—— Absence; Full compliance

£0,25; €0,5; <0,75; 0,75 ——

Absence; Full com pliance

Figure 4. A fragment of the question tree. Descriptor definition level

Konuuyecrsennbie
Kpurepun

MarepuanbHo-

TexHuyeckan 6asa

11

KpUTepun

UHpopmaumoHHble
cucrembl

Kauecrsenubie
KpUTepun

Kavecrso
uoc

L[ [=[=] [=]=]=[[=]=[=]]"]

Ynpasnenue
obpazosaHnem

Kauecrsenubie
KpUTepun

o[

UndopmaymorHo-
o6pasoBarenbHble
pecypcbl

KavecrsenHblie
KpuTepuu

[ |
E3
E3
E3

Puc. 5. CBogHas cTpykTypa oueHo4Hon dopmbl LLOC
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resources I 1

Figure 5. Summary structure of the evaluation form of the digital educational environment

I[aHO MHOXeCTBO K 00BEKTOB C 3aaHHbIMU Ka4€CTBaMU M3 YCTBIPCX Xa-

PaKTepUCTHK (Z1, Zy, Z3,Z4)" {Wj}ﬁ?=1 = (le ,Zé ,Zé,zi) . Ilpu3naku obbekTa 3a-

JIAFOTCS YMCIICHHBIMU 3HAYCHUSIMHU M3 33JJaHHOTO MHTEpBaia X; € [a;, b;]. Ompe-
JeIUM TPHU KJlacca 00BeKTOB: {); — KJIACcC ¢ HU3KUM KadecTBOM; (), — KIAcC CO
CpeIHUM KadecTBOM; ()3 — KJacc ¢ BHICOKMM KaueCTBOM.

Crnenyet pacnpeneuTh (IPOBECTH KIACTEPU3AINIO) 3aJaHHBIE OOBEKTHI TI0
yKa3aHHBIM KJIaccaM, UCTIONbB3Ys paccTOSHUE (MEPY CXOACTBA) MEKIY ABYMS OObEK-
TaMU [0 METPHUKE TOPOJCKUX KBAPTANOB: 1; = Y.i—1|p; — q;| , 3mech p; u q; — nipu-
3HaKH JABYX OOBEKTOB.

Pe3yabTaThl u 06cyxaenue. OIEHKY 1 MOHHUTOPHHT U(poBoii 0Opa3oBa-
TENbHON Cpebl OpraHU3alliu MpearacTcsl MPOBOIUTH MO (DYHKIHOHAIBHBIM
XapaKTePUCTHKAM CPEJIbI C UCIIOIH30BAaHUEM OIPOCHBIX JTUCTOB, KOTOPHIC JJIST KO-
JMYECTBEHHBIX KPUTEPHEB 3alOIHSIOTCS MPEICTaBUTEISIMU OpraHU3alUu, a JUIs
KAaueCTBEHHBIX — JKCIIEPTaMH TOCie paboThI ¢ cailToM opranu3aruu. ONpocHbIE
JUCTHI pa3paboTaHbl HA OCHOBE BOIPOCHOT'O JI€PEBA, CO3/IaHHOTO M0 METOAIY IH-
pamMubl, B KOTOPHIX OMPENENICHO TPUIIATh KOJIMYECTBEHHBIX M KauECTBEHHBIX
kputepueB orneruBanus [[OC co mikamamu JECKPUIITOPOB C COOTBETCTBYIOITUMH
uM OaiyamMu Mo cTo 0ajIbHOM IIKalle U BeC KaKJ0ro KpUTEpHs B CUCTEME OLICHU-
BaHUs, KOTOPBIH OIpeaenseTcs IKCIepTHO. [IpumMep dek-mucTa amst OICHKU MaTe-
puansHO-TexHU4Yeckor 06a3pl [{OC cucTempl TOMOJHUTETLHOTO 00pa3oBaHUs Jie-
TE! YpOBHsI OpraHU3alliy IPUBEICH B TaOIHIIC.

[IpoBenenue oleHOYHON MPOIEAYPHI MPEATIAraeTcs OCYIIECTBISTh C UCIOIb-
30BaHueM aBToMatuzupoBaHHOU cucteMbl «ACKO» [10]. [Iporpamma cnienranbHO
MpeIHa3HaueHa JUIsi OPraHNU3allii KOHKYPCHBIX M OIICHOYHBIX MEPOIPHATHH B pe-
KM€ PEaJbHOTO BPEMEHH, TJe MPUMEHHM OJKCIEPTHO-CTATUCTUYECKUNA METO/I.
[Iporpamma peanu3yer perucTpanyio U YHopsJA0vYMBaHUE YYaCTHHKOB KOHKYpCa,
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COCTaBJIEHUE CIIMCKA YKCIIEPTOB, HA3HAUEHHE HA MEPONPUSITHE, YCTAHOBICHHUE KPH-
TepUEeB OLEHKH, COOp OIIEHOK, a TAKKe MOJICYET UTOrOB KOHKypcal,

[Tocne nonydeHuss u 0OpabOTKU UYEK-JIMCTOB M DKCIEPTHHIX OIEHOK Kade-
cTBeHHBIX xapakrepucTuk L{OC mns xaxaoi opranuzanuu GopMupyem ee ore-
HOYHBIH CJIe/l B BUJIE IPU3HAKOB (24, Z5, Z3, Z4).

s pacro3HaBaHMs MPUHAIIICKHOCTH PacCMaTPUBAEMOr0 O0BEKTa K O-
HOMY U3 KJIACCOB (C HM3KHUM, CPETHUM WJIM BBICOKMM YPOBHEM) ObLIa pa3paboTa-
Ha crienuanbHast nporpamma. OHa COCTOUT U3 TpeX MOJIYJeH: MOIYJb UCXOMHBIX

JTaHHBIX, MOAYJIb KJIaCTEPHU3AIMH, MOAYJIb PACIIO3HABAHUS U O0YUECHHUS.

Tabnuya 1
Mpumep Yek-nNucTa ANs OLEeHKU MaTepuasnbHO-TeXHM4Yeckoi 6a3bl LLOC
cUCTeMbl AONOJIHUTENIbHOIO 00pa3oBaHUs AeTel YPOBHA opraHusauum
WUToro-
KpuTtepuin (konnyecTBeHHbIE) AdeckpunTtop Bec | Bbi
6ann
3HaveHne| <1M6/c|<50M6/c<100M6/g >100M6/c
CKOpOCTb NOAKMOYEHUS K ceTn MIHTepHeT 1
Bann 25 50 75 100
KonnyecTtBo eAnHUL, BEIYMUCINTENBHONM TeX-  |3HadeHne| <0,25 | <0,5 <0,75 >0,75
HWUKN, UCMONb3yeMOi B 06pa3oBaTebHOM 05
npouecce 0THOCUTESIbHO KosinyecTsa 0by- Bann 25 50 75 100 ’
YaloLmxcs
KonnyecTtso eauiHULL BbINUCTTUTENBHOM TeXHU- |3HadYenne| <0,25 | <0,5 <0,75 >0,75
K1, UCnonb3yemori paboTHMKaMu opraHn3a- 0,5
LM OTHOCUTESIbHO KONMYecTBa paboTHMKOB Bann 25 50 75 100
KonunyecTBo NnueH3uii Ha UCnonb3oBaHme
cneunanm3npoBaHHOro NPOrpPaMMHOro
obecneyeHns ons GyHKUNIA ynpaBneHus 3HaueHue 0,5
opraHusaumei n obpasoBaTesibHbIM NPO-
LLeccom
KonnyecTtso kKOMMNeKCoB npedeHTaumoHHoro | bann | <0,25 | <0,5 <0,75 >0,75
0b6opynoBaHMs OTHOCUTENBHO KONIMYeCTBa 0,5
y4EBHbBIX NOMELLEHU 3HaueHve| 25 50 75 100
KonnyecTBo y4ebHbIX 3aHATUI, npoxoasawmx | Bann | <0,25 | <0,5 <0,75 >0,75
C MCMNONb30BaHNEM NPE3EHTALMOHHOTO
060pynoBaHUS U BLIYUCANTENBHOWN TEXHUKN 1
OTHOCMTENbHO BCEX 3aHATUI B 06pasosa-  [SHaueHne| 25 50 75 100
TeNbHOM opraHn3aummn
UToro-
Kputepui (kauecTBeHHbI€) AdeckpunTtop Bec | Bbi
6ann
Hanuume nporpammHoro obecrneyexus n 3HaueHne| OTcyTCcTBME Hannune
TEXHONOrMYECKMX PeLIeHNn ANs ynpaBieHus
UHAHCOBO-X03SNCTBEHHOM AEATENBHOCTHIO 1
opraHn3aumm 1 opraHM3aumnn 31eKTPOHHOIO Bann 0 100
nokymeHTooGopoTa
Hannune kabuHeTa (BO3MOXHO COBMeLLeH- |3HadyeHne| OTcyTCcTBUE Hanunune
HOro ¢ 6u6MoTEKON NN MHDOPMALIMOHHO-
61B6IMOTEYHBIM KOMMIEKCOM), B KOTOPOM 05
BbIYUCNTENbHAS TEXHNKA MOXET ObITb Ban 0 100 ’
1CMNosib30BaHa Al cCaMoCTOsATENbHOM pabo-
Tbl MO YCTAHOBMEHHOMY PaCMUCaHNIo
CooTBeTCTBME TENEKOMMYHUKALMOHHON 3HaueHne| OTcyTcTBUE Hannune
MHDPACTPYKTYPbI A1 06ecneyeHmns TEXHO-
JIOrMYecKom CBA3aHHOCTY 060pPYA0BaHUS C 1
pervoHansHom n pepepansHo Hdopma- Bann 0 100
LIMOHHO-CEPBUCHOM NnaTdopmon
®ACKO — aBToMarW3uMpoBaHHAs CHCTEMa KOHKYpCHOro omeHuBaHusa. URL:
http://acko.narchuganov.ru (mata obpamenwus: 27.06.2022).
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Table 1
An example of a checklist for assessing the material and technical base
of the digital educational environment of the system of additional education
of children of the organization level
Criterion (quantitative) Descriptor Weight Final
a p 9 score
) Value [<1Mb/s|<50Mb/s[<100Mb/s| >100Mb/s
Internet connection speed 1
Score| 25 50 75 100
The number of units of computer technology | Value | <0.25 | <0.5 <0.75 >0.75
used in the educational process relative to 05
the number of students Score | 25 50 I 100
Number of units of computer equipmentused | Value | <0.25 | <0.5 <0.75 >0.75
by employees of the organization relative to 05
the number of employees Score | 25 50 75 100
Number of licenses to use specialized soft-
ware for organization and educational pro- Value 05
cess management functions
Number of presentation equipment complexes | Score | <0.25 | <0.5 <0.75 >0.75 05
relative to the number of training rooms Value | 25 50 75 100 ’
Number of training sessions taking place using | Score | <0.25 | <0.5 <0.75 >0.75
presentation equipment and computer equip- 1
ment in relation to all classes in the educational | yvalue | 25 50 75 100
organization
Criterion (qualitative) Descriptor Weight Final
a p 9 score
Availability of software and technological Value Absence Availability
solutions for management of financial and
economic activities of the organization and 1
organization of electronic document mana- | Score 0 100
gement
The presence of a cabinet in which computing | Value Absence Availability
equipment can be used to independently work 0.5
according to the established schedule Score 0 100
Compliance of telecommunication infra- Value Absence Availability
structure to ensure technological connectivi- 1
ty of equipment with the regional and federal | Score 0 100
information and service platform

B Mojyite HCXOMHBIX JaHHBIX 3aJlaeM IEPBOHAYAILHOE KOJINIECTBO OOBEK-
toB K M 17151 Ka)10r0 MpU3HaKa OnpesessieM HHTEPBAIbl HX BO3MOXKHBIX 3HaUe-
auii [ a;, b;] (i =1...n). g peanuzanuu MOAUMUIIMPOBAHHOTO TOPHOTO AJIro-
pHUTMa KJIaCTEPHU3AIlHK TIPUMEM BEIyIIHX MPEJICTaBUTENEH KIacCoB: s Kiacca 1 —
(a,ay, ...,a,), mia xiacca 2 — [(by —aqy)/2, (b, —ay)/2, ..., (b, —ay)/2)],
mst kaacca 3 — (by, by, ..., by).

B Mojyie kmacTepusaiiu HUMEETCs Ba Crocoba 3a1aHust 00bEeKTOB.

Jlnst kaxmoro o0bekTa GOpMHUPYEM €ro NpH3HAKU Z; B MHTepBaie [a;, b;]
CITy4aiiHBIM 00pa3oM.

IMpu3HaKu Kaxa0ro 00bEKTa BBOJAUM «BPYYHYIO» (WIIM CUHTHIBAEM H3 3a-
MOJHEHHBIX OMPOCHBIX ()OPM IO YEK-JIUCTY M MTOTOBBIX DKCIEPTHBIX MPOIELYP
u3 nporpamMbl «cACKO»).

AJITOPUTM KJIaCTEPHU3ALUHN UCIIOIB3YETCsl KIIACCHYECKHI — PaCIpe/ielieHe
3aJJaHHBIX 00BEKTOB MPOMCXOHUT IO MPHUHIUITY UX CXOJICTBA C MPEACTABUTEIIIMU
KJaccoB. Pe3ynbTaToM KiIacTepH3alldu SBISIOTCS TPH MHOXeCTBa (Kiacca) 00b-
€KTOB C HU3KHM, CPEJIHAM U BBICOKMM KauyeCTBOM, KOTOPBIE COXPAHAIOTCS B Oase
JAHHBIX Ha BHEIIHEM YCTPOMCTBE MaMSITH.
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B Mopyne pacnio3HaBaHus TEKYIIHI HCCIenyeMblii OOBEKT paclo3HAETCs U
OTIpeEAeTCS €ro MPUHAJIEKHOCTh OJHOMY M3 CO3JAHHBIX B MPEIbIIYIIEM MO-
nyne knaccy. Ecnu pacro3HaHHBI OOBEKT HE COBMAJaeT MO CBOMM IpU3HAKaM,
HU C KaKUM U3 CYIIECTBYIOIINX O0BEKTOB KJlacca, €ro BHOCUM B ATOT KJlacc.

3akaouenue. OnucaHHbI cOcO0 OIEHUMBAHUS W MOHUTOPUHIa KadyecTBa
HOC opranuzanmii MOKHO 0000IIIEHO TPEICTABUTH B CJIEIYIONIEM BUIE:

1. 3asBieHHAs 1711 MOHUTOPUHTA OPTaHU3AIIMS 3ATIOTHSAET KOJIUYECTBEHHbBIE
MOKa3aTeNN YEeK-JIMCTa, CO3AaHHOTO C MOMOINbI0 SHIEKC-POPMBI, U yKa3bIBaeT
CCBIJIKY Ha CallT u npyrue 3HaunMsble pecypcsl LIOC.

2. Jlannusie Sapexc-GhopMbl C MOMOIIBIO CHEIHATHLHOTO KOHBEKTOpA Iepe-
JAIOTCS B DJIEKTPOHHBIE TAOMUIBI U 00pabaThIBAIOTCS AJS MOTYUYEHUS PEHTHHIO-
BBIX KOJIMYECTBEHHBIX OIIEHOK M npu3HakoB [{OC opranuzammu.

3. Ha3naueHHbIe SKCTEPTHl OLEHUBAIOT MO 33JaHHBIM KaueCTBEHHBIM KpPHU-
TEepUsIM 3asiBJIEHHbIE opraHu3amueil ocHoBHbIe pecypcebl LHOC (oreHka pecypcos
caiita opranuzanun) B cucreme « ACKO».

4. Pe3ynpTUpyIOLIUe SKCIEPTHBIE OLIEHKH C IMOMOIIBIO CHEUAIbHOTO KOH-
BEKTOpa MEPEAAIOTCS B AIIEKTPOHHBIE TaOIUIBI U 00pabaThIBAIOTCS VIS MOTyde-
HUS Ka4eCTBEHHBIX OlleHOK U npu3HakoB [{OC opranuzanuu.

5. [lonmyueHHble CBOHBIE NaHHblEe W = (Z1, Z2, Z3, Z4) BHOCATCS B IPOrpaM-
My paclio3HaBaHUs, KOTOpas BbIAAET UTOroBYIO oleHKy kadectBa L{OC opranu-
3aIlHH.

6. PesynpTaToM paboOThl MPEAIOKEHHOW CUCTEMBI SIBISETCS JIUCT MOHUTO-
punra LHOC opranuzanuu, conepkaiiero Bce MpoMeXyTOUHBIE JaHHBIE MO BCEM
KpUTEPUSM U NTOKA3aTeNsIM COTJIaCHO PHC. 5.

TakuMm 00pa3oM, NMpeanoKEeHHBINH c0c00 MO3BOJSET OCYUIECTBIATH OLIEHKY
KayecTBa U(PPOBON 00pa30BaTENBHON Cpellbl OPTaHMU3alUU C HCIOIB30BAHUEM
MaTeMaTHYeCKUX METOJOB TEOPUHU KIACTePU3AlMU M PACIO3HAaBaHUS 00pa3oB C
Y4eTOM BXHEHIIINX METOIOJIOTHYECKUX MPHHIIAIIOB: MPUHITUIA 00BEKTUBHOCTH,
KOTOPBI OPUEHTUPYET Ha BHIOOP U MPUMEHEHHE OLIEHOYHBIX METOIUK; KPUTEPH-
€B U IoKa3aTesiel, KOTOpble MAaKCHUMAaJIbHO TOUYHO U aJIEKBaTHO MO3BOJISAIOT CYAUTh
00 addexTuBHOCTH 00pa30BaTENbHON Cpebl; W MPHUHIMIA TEXHOJOTHYHOCTH,
KOTOpBIA TpeOyeT peamu3alii MPOCTHIX, SKOHOMUYHBIX, YIOOHBIX, IMOHSTHBIX,
JOCTYIHBIX TEXHOJOTHI U METOJIUK OIEHKU 3(P(PEKTUBHOCTH.

Cnucok nuteparTyphbl

[1]  Kanyoe A.B., Koaechuxosa E.HM. Meronuka OIlEHKHM 00pa30BaTeNILHOW CPEJlbl By3a B
ycnoBusix ee nupposusanuu // Bectauk Camapckoil rymanutapHoit akagemun. Cepust:
[Tcuxomorus. 2019. Ne 2 (26). C. 147-154.

[2] Kononamosa H.K. OueHka >QQeKTUBHOCTH MPOEKTOB B 00JacTH HH(GOpMaTH3ALUN
mIKOJBHOTO 0Opa3oBanus // MHbopManmonHbie TexHOMOTHH i1l HOoBO# mIKOMBI: MaTe-
puaiel V MexayHapoaaoit koHpepeniun. CI10.: PeruoHanbHbIA IIEHTP OLIEHKU Kade-
cTBa 00pa3oBaHMs U MH(POPMAMOHHBIX TexHoorui, 2014. T. 2. C. 21-25.

[3] Hobyovko T.B., ['opbamosg C.B., /lob6yosvko A.B., I[Iyeau O.M MeToauKa OIICHKH DIIEK-
TPOHHOW MH(POPMAIMOHHO-00pa30BaTEIbHON Cpe/Ibl Mmeaarornieckoro Bysa // Camap-
ckuit HayuHbIN BecTHUK. 2018. Ne 3 (24). C. 311-316.

[4] Bemurwanun M.B. Teopernueckue OCHOBBI OLIEHKH KauecTBa HMH(OPMALMOHHO-00pa30oBa-
TENBHOM cpeibl 001ieodpazoBarenbHOM 1mkoisl // E-Scio. 2020. Ne 11 (50). C. 334-342.

[MNUDOPOBAA OBPA3OBATEJIBHAA CPEJIA 325



Pak N.I., Syromyatnikov A.A. RUDN Journal of Informatization in Education. 2022;19(4):312-327

[5]

[10]

[10]

326

Suhonen J.A. Formative development method for digital learning environments in
sparse learning communities: academic dissertation. University of Joensuu. URL:
http://epublications.uef.fi/pub/urn_isbn_952-458-663-0/urn_isbn_952-458-663-0.pdf
(accessed: 27.06.2022).

Hlunosa O.H. Iludpoas oOpa3oBaTenbHas cpeja: neaarornueckuii B3 / Yenosek
u obpazosanue. 2020. Ne 2 (63). C. 36-40.

Copoxosa M.I'., Oounyosa M.A., Paouuxosa H.II. llkana onenku nuppoBoit o6paso-
BatenbHOM cpeasl (LUOC) yHuBepcurera // Ilcuxonornueckass Hayka U oOpa3oBaHHE.
2021.T.26. Ne 2. C. 52—65. http://doi.org/10.17759/pse.2021260205

MoOHHUTOPHHT pa3BUTHS HU(PPOBOI 00pa30BaTENBHOIN CPeNbl MPAKTUK JOTIOIHUTEIHHO-
ro oOpa3oBanusi aereil: moHorpadus / nmox oobm. pea. B.A. Anonbda. KpacHosipek,
2021. 140 c.

Pak N.I., Asaulenko E.V., Grinberg G.M., Myagkova E.G., Khegay L. Digital environ-
ment of the department as a factor of future specialists’ professional information cul-
ture formation // International Journal of Applied Exercise Physiology. 2020. Vol. 9.
No. 2. Pp. 164-173.

Pak N.I., Markovskaya 1.A., Narchuganov K.N. Automated system of remote holding
competitive and assessment procedures // Journal of Physics: Conference Series. 2020.
Vol. 1691. No. 1. Article 012156. http://doi.org/10.1088/1742-6596/1691/1/012156

References

Kaptsov A, Kolesnikova E. Methodology for evaluating the educational environment
of a university under the conditions of its digitization. Bulletin of Samara Academy for
the Humanities. Series: Psychology. 2019;(2):147—-154. (In Russ.)

Konopatova NK. Assessment of the effectiveness of projects in the field of informati-
zation of school education. Information Technology for the New School. Proceedings
of the V International Conference. St. Petersburg: Regional'nyj Centr Ocenki Kachest-
va Obrazovaniya i Informacionnyh Tekhnologij Publ.; 2014. p. 21-25. (In Russ.)
Dobudko TV, Gorbatov SV, Dobudko AV, Pugach OI. Methods of pedagogical institu-
tion electronic information and educational environment evaluation. Samara Journal of
Science. 2018;(3):311-316. (In Russ.)

Velizhanin MV. Theoretical foundations for assessing the quality of the information
and educational environment of a comprehensive school. E-Scio. 2020;11(50):334-342.
(In Russ.)

Suhonen JA. Formative development method for digital learning environments in
sparse learning communities (academic dissertation). University of Joensuu. Available
from: http://epublications.uef.fi/pub/urn_isbn 952-458-663-0/urn_isbn_952-458-663-
0.pdf (accessed: 27.06.2022).

Shilova ON. Digital learning environment: pedagogical comprehension. Man and Edu-
cation. 2020;(2):36—40. (In Russ.)

Sorokova MG, Odintsova MA, Radchikova NP. Scale for assessing university digital
educational environment (AUDEE scale). Psychological Science and Education.
2021;26(2):52—65. (In Russ.) http://doi.org/10.17759/pse.2021260205

Adolf VA. (ed.) Monitoring the development of the digital educational environment of
additional education practices for children. Krasnoyarsk: Krasnoyarsk State Pedagogi-
cal University named after V.P. Astafyev; 2021. (In Russ.)

Pak NI, Asaulenko EV, Grinberg GM, Myagkova EG, Khegay L. Digital environment
of the department as a factor of future specialists’ professional information culture
formation. International Journal of Applied Exercise Physiology. 2020;9(2):164—-173
Pak NI, Markovskaya 1A, Narchuganov KN. Automated system of remote holding
competitive and assessment procedures. Journal of Physics: Conference Series.
2020;1691(1):012156. http://doi.org/10.1088/1742-6596/1691/1/012156

DIGITAL EDUCATIONAL ENVIRONMENT



IHax H.U., Coipomsmuuros A.A. Bectunk PYIH. Cepusi: Madpopmaruzanus oopasosanus. 2022. T. 19. Ne 4. C. 312-327

CgeneHust 00 aBTopax:

Ilax Huxonati Huceboguy, NOKTOP TMENArornyeckux Hayk, mpodeccop, 3aBeayromuil kadeai-
poii mHDOpMAaTHKK W WH(GOPMAIIMOHHBIX TEXHOJOTHA B 00pa3oBaHuu, KpacHospckuii rocy-
JApCTBEHHBIN Mejarorndeckuii yauepcuteT umenu B.I1. Actadbesa, Poccuiickas denepanus,
660049, Kpacnosipck, yn. Axel Jlebenesoit, a. 89. ORCID: 0000-0003-2105-8861. E-mail:
koliapak@yandex.ru

Cuipomamnuxog Anexceti Anexcanopoguy, KaHAUAAT NEAATOTHYECKUX HAYK, JOLEHT, JOLECHT
kadeapsl MHGOPMATUKU U UH(POPMAIMOHHBIX TEXHOJOrWi B oOpa3oBaHuu, KpacHosipckuii
rOCYJapCTBEHHBIN nemarorndeckuii yausepcutetr nmenu B.I1. Actadsesa, Poccuiickas ®e-
neparusi, 660049, KpacHospcek, yi. Aner Jlebenesoi, 1. 89. ORCID: 0000-0002-6439-4577.
E-mail: syromyatnikov@kspu.ru

Bio notes:

Nikolay 1. Pak, Doctor of Pedagogical Sciences, Full Professor, Head of the Department of
Informatics and Information Technology in Education, Krasnoyarsk State Pedagogical Uni-
versity named after V.P. Astafyev, 89 Ady Lebedevoi St, Krasnoyarsk, 660049, Russian Fe-
deration. ORCID: 0000-0003-4163-9436. E-mail: koliapak@yandex.ru

Alexey A. Syromyatnikov, Candidate of Pedagogical Sciences, Associate Professor, Associate
Professor of the Department of Informatics and Information Technologies in Education,
Krasnoyarsk State Pedagogical University named after V.P. Astafyev, 89 Ady Lebedevoi St,
Krasnoyarsk, 660049, Russian Federation. ORCID: 0000-0002-6439-4577. E-mail: syrom-
yatnikov@kspu.ru

[MNUDOPOBAA OBPA3OBATEJIBHAA CPEJIA 327



2022 Vol. 19 No.4 328-339
BectHuk PYAH. Cepus: UndbopmaTusaums o6pa3oBaHna  http://journals.rudn.ru/informatization-education

& RUDN Journal of Informatization in Education ISSN 2312-8631 (Print); ISSN 2312-864X (Online)
)
%

I'OTOBHOCTD ITEAAT'OI'OB K UTHOOPMATU3ZALNA
ICT SKILLS AND COMPETENCIES AMONG TEACHERS

DOI 10.22363/2312-8631-2022-19-4-328-339

UDC 378.14
Research article / HayyHas ctatbsa

Integration of assignments
for students of a pedagogical university
on the usage of information technologies
in teaching schoolchildren

Lyubov A. Shunina , Alexander V. Grinshkun

Moscow City University, Moscow, Russian Federation
shuninala@mgpu.ru

Abstract. Problem statement. The authors describe approaches to the integration of as-
signments for students of a pedagogical university on the usage of information and telecommu-
nication technologies in the professional activity of a teacher. This study is a continuation of the
authors’ recent research of issues related to modeling approaches to the integration of methodi-
cal systems for the training of future teachers based on cloud technologies (on the example of
International Baccalaureate schools). The purpose of the study is to obtain a practical confirma-
tion of the effectiveness of the proposed approaches to the integration of the content of academ-
ic disciplines through practical tasks. Methodology. A pilot study consisting of several stages
was conducted. The goals, objectives and content of practical works offered to students of
a pedagogical university within the framework of studying a number of disciplines were ana-
lyzed, opportunities for their integration were identified. Control and experimental groups
(16 people each) of pedagogical university students were formed. The participants of the exper-
imental group were offered to perform specially designed practical assignments, which required
knowledge and skills of disciplines integrated into the content. Results. The study found that
the integration of assignments for students of a pedagogical university on the usage of infor-
mation and telecommunication technologies in teaching schoolchildren contributes to the effec-
tiveness of the formation of professional competence of such teachers. Conclusion. The effec-
tiveness of the integration of assignments for students of a pedagogical university on the usage
of information and telecommunication technologies in the professional activity of a teacher has
been experimentally proved, positive aspects of such integration have been identified.
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UHTerpauunsa sapgaHnm
AN CTYAEHTOB Nnefarorn4yeckoro By3a
Nno NPpUMeHeHnI0 NHPOPMaALMOHHbIX TEXHOJIOMUN
B 00y4€eHNUN LUKOJIbHUKOB
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Aunnortanus. [locmanogka npodaemvi. ONMICHIBAIOTCS MOAXOAB! K MHTETPALNH 331aHUIH
IUTSL CTYZICHTOB TIEIATOTHYECKOTO By3a TI0 NMPUMEHEHHIO MH(MOPMAIMOHHBIX M TEJIEKOMMYHHKA-
LFOHHBIX TEXHOJOTHH B MPO(ecCHOHANBHON NesATeNbHOCTH yunTessl. MccnenoBanue sBisieTcs
MIPOJIOJDKEHUEM M3Y4YEHHs] aBTOPaMH BOIIPOCOB, CBSI3aHHBIX C MOJEIMPOBAHUEM ITOJIXOJIOB K UH-
Terpalyy METOANYECKUX CUCTEM MOATOTOBKH OyAyLMX yuuTenel (Ha npumepe mkosn MexyHa-
poaHoro 6akanaBpraTa) Ha OCHOBE OOJIauHBIX TeXHOJNOrWil. Llenb nccaenoBanus — MpakTHYECKOe
noATBepxaeHUE (PHEKTUBHOCTH MPEATIOKEHHBIX MOAXO0A0B K MHTETPALUM COJACpKaHHUA y4el-
HBIX JUCLHMIUTIH Yepe3 MpakTHYecKue 3aianus. Memoodoaozus. IIpoBeeHO ONBITHO-3KCIIEPUMEH-
TaTbHOE HUCCIIEJIOBAHUE, COCTOSIIIEE U3 HECKOMBKHX 3TaroB. [IpoaHanm3upoBaHbl LEH, 33/1a41 U
COZIepXKaHNe MPAKTUICCKUX paldoT, MpeaaraeMbIX CTYJEHTaM IeAaroruueckoro By3a B paMKax
W3y4eHUs pAJa JUCIHIUINH, BBISIBIICHBI BO3MOXKHOCTH JIIA WX uHTerparuu. ChopMUpoBaHbl KOH-
TpPOJBHAS U SKCTIEPIMEHTANBHAS TPy (110 16 YeNoBeK KaXKnast) CTyJIEHTOB ITeIarorudecKoro
By3a. YUYaCTHUKaM SKCIIEPUMEHTAIBHOIN IpyIbl IPEeUIOAKEHO BBIIOIHEHUE CIIELUMabHO pas3pa-
OOTaHHBIX MMPAKTUYECKUX 331aHUH, U 4eTo TPeOYIOTCS 3HAHKS M HABBIKU JUCIUILIAH, HHTETPH-
POBaHHBIX B colepikaHue. Pe3yavmamsl. B Xole UCCIeOBaHUS YCTaHOBJICHO, YTO WHTEIpaLys
3aIaHU U CTYJEHTOB IEJaroriyecKoro By3a Mo MPUMEHEHUIO HH(POPMAIIMOHHBIX M TEICKOM-
MYHHUKAIIMOHHBIX TEXHOJIOTHH B OOYYEHUH IIKOJBFHUKOB CIIOCOOCTBYET 3(h(EKTHBHOCTH (POpMH-
poBanusl IPpo(heCCHOHATBHON KOMIETEHIIMH TaKUX YuuTeneil. 3axmouerue. DKCIEPUMEHTAIBHO
Joka3aHa 3(h(GEeKTUBHOCTh MHTErpally 3aJIaHdil IS CTYACHTOB MeJarorn4eckoro By3a Mo MpH-
MEHEHHI0O WH()OPMALMOHHBIX M TEJIEeKOMMYHHKALMOHHBIX TEXHOJOTHH B MpodeccHoHaIbHON
JeATENIbHOCTH YUUTEJIS, BBISBIICHBI ITOJIOKUTEIBHBIE aCTIEKThI TAKOW HHTETPAIUH.

KiaroueBsbie cioBa: nHdopmaruzanus o0pa3oBanusi, UHHOPMAIIMOHHBIC TEXHOJIOTHH,
TEJIEKOMMYHHUKAIIMOHHBIE TEXHOJIOTHH, METOIMYECKas crucTeMa 00y4eHus, MHTerpalus, mo/i-
TOTOBKA IMearoroB, Mexx1yHapoIHbIi OakaiaBpuat

Hctopus cratbu: moctymmwia B pegakiuio 16 mas 2022 r.; nopaborana mocjie peneH-
supoBanus 14 urons 2022 r.; npuHATa K myonukarmu 3 utons 2022 T.

Jdast uurupoBanusi: Shunina L.A., Grinshkun A.V. Integration of assignments for
students of a pedagogical university on the usage of information technologies in teaching
schoolchildren // Bectauk Poccuiickoro yHuBepcutera npysx0sl Hapoao. Cepus: MHbopMma-
tuzanus obpazoBanus. 2022. T. 19. Ne 4. C. 328-339. http://doi.org/10.22363/2312-8631-
2022-19-4-328-339
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Problem statement. A modern stable trend in science and education is
the strengthening of integrative processes. Usually, such an increase is observed
during periods of technological order change in the economy. New economic
needs create prerequisites for integration in science, production and education.
Integration does not just unite the fields of knowledge, it allows you to get new
objects of reality with new properties and goals of functioning, which is relevant
during the construction of the digital economy of the country [1]. Information and
telecommunication technologies have also greatly strengthened various integra-
tion processes, allowing various spheres of life and work of a person and society
to interact more efficiently. However, for the successful process of such integra-
tion, future personnel must be trained in a special way for the usage of infor-
mation and telecommunication technologies.

With regard to the field of “pedagogy,” the integrative approach is under-
stood as the position of research, according to which education is considered as
a process and result of pedagogical integration (interdisciplinary, intradisciplinary,
interpersonal, intrapersonal) [2]. Several authors whose research is devoted to
the potatoes (V.S. Bezrukova, A.S. Belkin, A.Ya. Danilyuk, N.K. Chapaeva and
others [3—6]), distinguish the following components of the integrative approach:
organizational-methodical, activity-practical and theoretical-content. At the same
time, in the definition of pedagogical integration proposed by I.D. Zverev and
V.N. Maksimova, it is noted that: “Integration is the process and result of creating
something inextricably coherent, unified, integral. In teaching, it is carried out by
merging elements of different academic subjects in one synthesized course (topic,
program section), by merging scientific concepts and methods of different disci-
plines into general scientific concepts and methods of cognition, by combining
and summing up the foundations of sciences in the disclosure of interdisciplinary
educational problems” [7].

Today, education and training of students who are the future teachers at
a pedagogical university is carried out using both traditional and innovative forms
of presentation of educational material. Among the most popular forms of training
are binary lectures-seminars, group discussions, business games, workshops, field
trips (excursions), classes with elements of socio-psychological trainings and
many others. However, despite all the variety of implemented forms, methods and
means of organizing the educational process, the student does not always have
the opportunity to apply the acquired scientific knowledge and skills in new con-
ditions, which in turn entails the formation of an incomplete understanding of
the subject under study, the causal dependence of events, phenomena, processes.
Besides, modern training is inextricably linked with the usage of information
technologies, which make it possible to implement an integrative approach at
a significantly higher level than training that uses only classical tools.

In view of the above, interdisciplinary integration with the usage of infor-
mation and telecommunication technologies can be called the most promising ap-
proach to improving the effectiveness of training future teachers at the university.
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The task of using interdisciplinary connections in the educational process in dif-
ferent periods was put forward by Ya.A. Komensky, I.G. Pestalozzi, J.-J. Russo,
L.N. Tolstoy, K.D. Ushinsky.

Three levels of integration of the content of educational material are distin-
guished:

— intrasubject — integration of concepts, knowledge, skills, etc. within indi-
vidual subjects;

— interdisciplinary — synthesis of facts, concepts, principles, etc. of two or
more disciplines;

— trans-subject — synthesis of the components of the main and additional
content of education.

In the context of the development of the digital economy and the inclusion
of the task of forming digital competencies in federal education standards, one of
the forms of organizing this type of integration is to conduct interdisciplinary
practical work using information and telecommunication technologies.

Thus, the problem of this research is that the modern education system at
this stage of its development can no longer be perceived holistically without
the usage of information and telecommunication technologies in its various fields,
which are ubiquitous and, as a rule, complex. The main function of informatiza-
tion of education is to ensure the achievement of two fundamental goals through
the usage of information technology: improving the efficiency of all types of
educational activities and improving the quality of training of specialists with
a set of skills necessary for the full realization of their potential in the modern
information society. Without a doubt, every modern teacher should have
knowledge in the field of computer science, should know the basics and prospects
for the development of new digital technologies, should have practical skills in
the usage of modern information and telecommunication technologies and
the usage of information tools and resources for making professional decisions.
In this case, the purpose of this research is to form basic approaches to the integra-
tion of tasks for future teaching staff on the use of information and telecommuni-
cation technologies in teaching schoolchildren.

Methodology. A pilot study consisting of several stages was conducted.
The goals, objectives and content of practical works offered to students of a peda-
gogical university within the framework of studying a number of disciplines were
analyzed, opportunities for their integration were identified. Two study groups of
students were formed: control and experimental, 16 people each, from students of
the Institute of Digital Education of the Moscow City University. The participants
of the experimental group were offered to perform specially designed practical
assignments, which required knowledge and skills of disciplines integrated into
the content. According to the results of the assignments, the performance of stu-
dents of the two groups in the discipline as a whole and for each practical work in
particular was compared.
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Results and discussion. In an earlier research, a model of approaches to
the integration of methodical systems for training future teachers for International
Baccalaureate schools based on cloud technologies was proposed [8; 9]. Then
the focus was on the issue of eliminating the disunity of the content of the selected
disciplines. The interim results of the current research presented in this publica-
tion should be considered its continuation.

Let's consider a variant of integrating assignments for students of a peda-
gogical university on the usage of information and telecommunication technolo-
gies in teaching schoolchildren by the example of organizing work with students
studying at the master's program ‘“International Baccalaureate: theory and tech-
nology” (training direction 44.04.01 “Pedagogical Education™).

Table 1
Matrix of integration of the content of academic disciplines through practical assignments

Module
Practical assignments

P.A. |P.A. |P.A.[P.A. |P.A. |P.A. |P.A. |P.A. |P.A. [ P.A.
1 2 3 4 5 6 7 8 9 10

Block Disciplines

Information technologies
in professional activity

Methodology and methods
of scientific research

Modern problems
of science and education

General Innovative processes
professional |in education
training”

+ + + + + + + + +

International Baccalaureate
programs and technologies

Foreign language
in the professional sphere

Meta-subject education
and technologies of its + + +
implementation

Special Trends in the development
issues of the | of international education

International
Baccalaurea- | Theory of culture

te system | @nd globalization

Foreign language
for special purposes

Educational | Educational resources
processin |inthe International + + + + +
International | Baccalaureate system

Baccalaurea- | Modern learning technologies + + + + +
te programs

Project activity in the educa-
tional practice of the Interna- + + +
tional Baccalaureate system

Assessment in the PYP/MYP
system of the International +
Baccalaureate

Disciplines | Training in the preparation
(modules) | of curricula in the PYP/MYP
by choice |system of the International
Baccalaureate

Professional development
of PYP/MYP teachers

332 ICT SKILLS AND COMPETENCIES AMONG TEACHERS



Hlynuna JILA., I'punwxyn A.B. Becrauk PYIH. Cepust: Undopmarusanus oopasoBanus. 2022. T. 19. Ne 4. C. 328-339

It was noted above that the usage of informatization of education leads to
the enrichment of the pedagogical and organizational activities of the educational
institution as a whole, and the teacher in particular. The authors who study the or-
ganization of the educational process, including the usage of information and tele-
communication technologies, in schools operating under International Baccalau-
reate programs [8; 10—16], note that for such teachers, professional training in
the field of informatization of education should include the development of skills
of effective application of information and telecommunication technologies.
The following skills are named among such:

— the usage of information and telecommunication technologies (including
multimedia technology, immersive technologies, artificial intelligence) to support
various types of professional activities;

— the usage of the opportunities of professional network communities in or-
der to improve their professional level;

— the usage of electronic educational publications and resources in their sub-
ject area;

— the ability to work in various digital educational environments.

The curriculum of the Master's program “International Baccalaureate: Theo-
ry and Technology” has a modular structure. Each module includes disciplines
for the presentation of the content of which both traditional and innovative
forms of presentation of educational material are used (binary lectures-seminars,
group discussions, business games, workshops, classes with elements of socio-
psychological trainings, etc.). It is obvious that the organization of such classes
requires consistency in the content and methodical approaches used by professors
of these disciplines.

At this stage, the emphasis is placed on integrating the content of a larger
number of disciplines from various training modules through assignments of rele-
vant thematic practical works offered to students. The Table 1 shows the matrix of
such integration for 16 disciplines for 10 assignments of practical work. For clari-
ty, the disciplines are grouped by the names of the modules to which they relate.

Here is an example of one of these practical tasks, as well as an example of
the work performed by a student during an experimental approbation.

Practical work “Development of a thematic website”

Possible integrated disciplines: “Information technologies in professional
activity,” “Modern teaching technologies", "Foreign language in the professional
sphere,” “Educational resources in the International Baccalaureate system,” “Pro-
fessional development of PYP/MYP teachers.”

Purpose: to determine possible options for presenting the professional acti-
vity of a teacher on the Internet; to develop an electronic educational resource.

Tasks:

— to develop a website structure (using information visualization services);

— to explore the possibilities of modern builders for creating websites;

— to develop an educational and methodical or personal website, according
to the structure that meets the purposes and objectives.
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Assignment.: develop an hour-long walking excursion for schoolchildren (city
district, park, exhibition center, museum and surrounding area, etc.) with a visit to
at least six points of the route. It is necessary to take into account the average
speed of movement of schoolchildren and the length of the route; calculate
the total time and time of visiting thematic points; overlay the developed route on
the map. Create a web page for a thematic excursion with the following infor-
mation: an interactive map with a developed route, a brief description of the route,
a form for registering for the excursion, a feedback form.

Recommendations for completing the assignment: when performing the first
part of the assignment, it is possible to use the following plan.

1. Check out the theoretical material on the topic of the lesson.

2. Determine the place and purpose of the planned excursion.

3. Develop a route taking into account the requirements specified in the task.

When performing the second part of the assignment, it is possible to use
the following plan:

1. Based on the theoretical material proposed by the professor, choose
a website builder that meets your requirements.

2. Prepare the content for filling the site, taking into account the technical
requirements.

3. Carry out the development and content of the site of a thematic excursion.

Report form. Publish the developed website on the Internet and send
the URL to the professor. If the publication of the site on the Web is not possible,
then it is necessary to provide the professor with access to the pages of the site in
the mode of joint viewing or editing.

Methodical recommendations. The Google Sites service can be used as
an example of a constructor for creating a website. In this case, when performing
the second part of the task, you can use the pre-prepared instructions for working
in the environment of this constructor. It is advisable to provide this instruction
with illustrations and hints on interface elements. It is also necessary to inform
students in advance of the evaluation criteria for this assignment.

One of the variants of the criteria may look like Table 2.

Table 2
Approximate criteria for evaluating the website of a thematic excursion

Criteria Number of points

The placed object according to the condition of the task (interactive map
with the route, a brief description, forms for registration and feedback)

1 point per object

1 point per object,

Additional interactive object but no more than 3 points

Additional description of objects on the interactive map 1 point
The question in the feedback form, which lists all the thematic points .
1 point
of the tour
Link to an electronic educational resource corresponding to the topic 1 point,
of the excursion but no more than 3
Sustained overall design of all elements 1 point

An example of the work performed. The examples of students performing
the task are Figures 1 and 2.
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Myseit-ycansba Kyckoso

Veanpba Kycroso — BbiBiee uMeHKe rpadpoB
LllepeMeTeEbIX, [Ae COXPAHMICH APXUTEKTYPHO-
XYOOKEeCTBeHHBI aHcaM61b XVIII BeKa. PACTIONOKEH HA
BOCTOKEe MOCKBbI Ha TEPPUTOPUM PalioHa BellIHAKM.
Ycazpba cocTosIa U3 TPEX YacTer: 3arpyaHOH co
3eepuHLeM, PAHLY3CKOro PEryaspHOro MapKa ¢
(OCHOBHBIM apXUTEKTYPHBIM aHCaMBIIeM ¥ aHITUIACKOro
napka «[ai». APXMTEKTYPHO-IAPKOBbIA KOMIUIEKC
LeHTpaNbHON NapagHOi YacTH COXPAHHIICA NPAKTUYECKU

TIOJIHOCTEIO.

Bururnepus. KycKOBO

[ M3L

Figure 1. Fragment of the developed website of a thematic tour
of the territory of the Kuskovo Estate Museum
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Figure 2. A fragment of the developed website of a thematic excursion
with a registration form and an interactive route map

Results and discussion. Most of the developed assignments form the basis
of the practical part of the discipline “Information technologies in professional
activity.” The evaluation of the effectiveness of the integrated assignments on
the usage of information and telecommunication technologies in teaching school-
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children when working with students of a pedagogical university was carried out
on the basis of the results obtained while

— collecting feedback from students of the experimental group; and

— comparing the marks obtained by students of the control and experimental
groups.

To collect feedback, students were asked to fill in a questionnaire. Thus,
100% of respondents responded positively about the content and practical orienta-
tion of the proposed assignments. More than half of the students rated the proposed
assignments as moderately difficult and stated the sufficiency of the accompanying
reference and illustrative material. Recommendations on changing the sequence of
the assignments in order to increase the consistency of the theoretical content of in-
tegrated disciplines and practical development of the acquired knowledge are high-
lighted among the comments and suggestions made by some students.

For the second part of the experiment, two study groups of students were
identified: control (POM MB-201m, 16 people) and experimental (POM MB-211m,
16 people). The control group was offered assignments to work out the skills of
using information technology in various fields of professional activity of a teach-
er, without relying on theoretical material studied in other disciplines. The experi-
mental group carried out the designed assignments, that required knowledge and
skills of disciplines integrated into the content. The number, volume of assign-
ments and their sequence were equal.

At the end of the semester, the performance of students of the two groups was
compared in the discipline as a whole and for each work in particular. The values of
the average final score and average scores for the works are shown in Table 3.

Table 3
Average values of points received by students for carrying out the practical assignments

Assignment | Assignment | Assignment | Assignment | Assignment )

Group Ne 1 No 2 Ne 3 No 4 Ne 5 Final score
Control 6.6 5.3 6.5 4.5 4.9 27.8
Experimental 7.9 8.1 7.7 7.8 7.8 39.2

B Control group M Experimental group
39,2
27,8

6,6 79

8,1 7,7 7.8 7,8
l 53 . il . 45 l 4,9 l

Assignment Assignment Assignment Assignment Assignment Total points
Nel Ne2 Ne3 Ne4 Ne5

Figure 3. Academic performance of students of experimental and control groups
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Based on the data in the table, a diagram is constructed that clearly demon-
strates the higher indicators of the experimental group (Figure 3).

The small number of people in the control and experimental groups does not
allow us to talk about the regularity of the results obtained. However, the com-
bined result of the two parts of the approbation reflects a positive prerequisite
for continuing research in this area.

Conclusion. The usage of integrated interdisciplinary assignments for
the training of masters — future teachers of International Baccalaureate schools has
the following positive aspects:

— creating conditions for the implementation of the principle of systematic
learning;

— maintaining optimal conditions for the development of critical and crea-
tive thinking;

— contributing to the development of a systematic worldview, harmonization
of the personality of students;

— expanding and deepening the interdisciplinary relations;

— activation of cognitive activity of students.

Therefore, it can be argued that information and telecommunication tech-
nologies make it possible for future teachers to develop assignments for school-
children with a high integrative degree. However, for the successful implementa-
tion of approaches to the integration of assignments for students of a pedagogical
university on the usage of information and telecommunication technologies in
teaching schoolchildren, additional work may be required to harmonize the me-
thodical systems of disciplines that form the basis of such training.
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Abstract. Problem statement. One of the priority tasks of modern society is the crea-
tion of conditions conducive to the upbringing and development of a creative personality.
The computer science course has a didactic potential in terms of the formation of initiative,
independence, imagination, the ability to set and solve problems. The presented study aimed
at substantiating the effectiveness of game mechanics use in teaching computer science to
solve the problem associated with the need to develop the creative thinking of students.
Methodology. The mechanics “Achievement,” “Reckoning on trust,” “Fun once — always fun,”
“User progress” are implemented with game elements and methods in the study of theoretical
computer science. Resources of digital services (interactive whiteboards, random selection
generators) are used for gamification. The base of the experiment is a secondary school with
in-depth study of individual subjects in the Stulovo village (Slobodskoy district, Kirov region).
The study covered 74 students of the seventh grade (64% — girls and 36% — boys). The aver-
age age of the respondents is 13 years. Statistical processing of the results was performed
using Pearson's chi-squared test. Results. During the game, students study theoretical material,
solve a system of creative and non-standard tasks on the topic “Measurement of information.”
For each game mechanic, a goal, tasks, sets of rules and restrictions are defined. Statistically
significant differences in the qualitative changes that have taken place in the system according
to the levels of development of creative thinking are identified. Conclusion. The features of
the presented version of the application of game mechanics in teaching computer science in
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AnHoTtaumst. [locmarnoska npodaemsl. OnHa U3 IPHOPUTETHBIX 33/1a4 COBPEMEHHOT0 00111e-
CTBa — CO3JIaHUE YCJIOBHH, CIIOCOOCTBYIOIIMX BOCIUTAHUIO U PA3BUTHIO KPEATHMBHOM JIMYHOCTH.
Kypc naopmariku 061a1aeT TUIAKTHISCKUM ITOTSHIIMATIOM B TTaHe ()OPMHUPOBaHUS HHHIHATHB-
HOCTH, CAMOCTOSITEJIEHOCTH, (haHTa3WH, YMCHHI CTaBHTH U pelarh 3amaqu. [IpemcrapieHHOE Hc-
CIIeJIOBaHKE HaNpaBICHHO Ha 00OCHOBaHWE 3(PHEKTUBHOCTH WCIOJB30BaHUS MTPOBBIX MEXAHUK
npy 00y4eHn UH(MOPMATHKE VIS PEICHUsS MPOOJIeMbl, CBI3aHHON ¢ HEOOXOIMMOCTBIO Pa3BHTHS
KPEeaTUBHOTO MBIILICHUS INKOJIEHUKOB. Memoodonoeus. Mexanuku «/loctimkenrey, «Pacder Ha goBe-
pue», «Beceno ouH pas — Becesnio Beernay, «IIporpecc mosip30BaTelisny peanu30BaHbl U BKIFOYEHUH
UTPOBBIX 3JIEMEHTOB M METOJIOB B M3YUCHHME TEOPETHUECKOH MH(popMaThku. s refiMuduxarmm
TIPAMEHSFOTCS PeCypChl HU(MPOBBIX CEPBICOB (MHTEPAKTUBHEIC JOCKH, TEHEPATOPHI CITy9aifHOTO BBI-
6opa). baza skcriepumMenTa — cpeqHsis o0meoOpasoBaTenbHas IKoJIa ¢ YITyOJleHHbBIM U3yYeHHEM
oTnenbHbIX mpeameroB 1. CrynoBo (Cnobosckoii paiion Kuposckoit obnactu). HccnenoBanmem
OXBaueHO 74 00yJaroMXcs CeIbMBIX KaccoB (64 % — neBymniku u 36 % — Monoppie soaun). Cpen-
HUIA BO3pacT pecrioHaeHToB — 13 net. Cratuctudeckasi 00padoTKa pe3ysIbTaToB BBINIOJIHEHA C TI0-
MOIIIBIO KpUTepHsi Xu-kBapar [lupcona. Pezymvmamut. B mipoliecce urpsl o0ydarolmecs: H3ydaroT
TEOPETUIECKUI MAaTEPHaIL, PELIAIOT CUCTEMY TBOPUECKMX M HECTAHAAPTHBIX 3aJaHui 10 Teme «M3me-
penue nHpopMarEID. s KaxKIoH UTPOBOI MEXaHUKHU OIPEICIICHEI IIeITh, 3a/1a9H, HAaOOPHI TIPAaBIII U
OrpaHrYeHHi. BBISABIICHBI CTATUCTUYECKH JIOCTOBEPHBIC PA3NMUMs B KAUECTBEHHBIX W3MEHEHHMSIX,
TIPOM3OIIEIIINX B CHCTEME 10 YPOBHAM Pa3BUTHS KPEATHBHOTO MBIIIIICHUS. 3axnouerue. ONACaHbI
0COOCHHOCTH TIPE/ICTABICHHOIO BApUAHTa MPUMEHEHHSI UTPOBBIX MEXaHHK NP 00yYeHNH HH(POp-
MAaTHUKe B IUIaHe Pa3BUTHSI KPEATUBHOTO MBIIUICHHS: YYET BO3PACTHBIX OCOOEHHOCTEN IIKOILHUKOB
npu (OpMYITMPOBAHUH TEKCTOB COOOIIEHUH, BKIIFOUCHNE IM(POBLIX CEPBHCOB, KOMOMHHUPOBAHUE
YCTHOW ¥ MUCBMEHHOM PEeYH U B3aUMOJCUCTBUSI IO KOMITBEOTEPHOM CETH.

KiioueBbie cioBa: nudposas mkona, rediMudukanus, THPOPMALMOHHOE B3aUMOIEH-
CTBHE, UTPOBAs MEXaHUKa, U3MEepEHHE HHPOPMAIIUH, KPEaTUBHOE MBITIIICHHE
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Problem statement. UNESCO recommendations, international rules in the field
of education, determine that innovative pedagogical technologies (e-learning, dis-
tance learning, m-learning, artificial intelligence, gamification, etc.) and digital ser-
vices provide additional didactic potential to enrich traditional educational organiza-
tional forms.! According to D. Halpern, forward looking education should be based
on two principles: the ability to quickly navigate in a rapidly growing flow of in-
formation and find what we need, and the ability to comprehend and apply the re-
ceived information [1]. These conclusions are also consistent with the positions of
the current federal state educational standard of general education, according to
which the task of a modern school is to develop the student's personality.>

According to G.I. Fazylzyanova, T.Yu. Sokolova, V.V. Balalov, a digital
school mentor is recommended to use innovative pedagogical technologies to en-
hance the cognitive activity of students dynamically [2]. N.I. Isupova, T.N. Suvo-
rova study the potential of the “flipped classroom” technology for changing tradi-
tional methodological systems of teaching, developing memory, attention and
thinking [3]. The authors convincingly prove that the use of gamification within
the “flipped classroom” technology helps to increase the motivation and involve-
ment of students, the activation of cognitive interest, the formation of self-
education and self-learning skills.

E.V. Soboleva, T.N. Suvorova, M.I. Bocharov, T.I. Bocharova point that
the future graduate of the digital school should be ready and able to apply techno-
logical innovations and Internet resources to test hypotheses, search for facts and
solve non-standard problems [4].

Creative students who can learn and think outside the box, according to
the conclusions of M.K. Suyundikova, E.O. Zhumataeva, M.M. Suyundikov,
have a number of skills and abilities that are in demand by modern society,
such as finding various problem resolution options, expressing own point of view
on a problem without fear, developed imagination and creative thinking, etc.
On this basis the teachers of the digital school are faced with the task of creating
conditions for the formation of the creative personality of student [5]. The authors
consider that creative thinking is demonstrated not just in a random outburst of
new ideas, it can also bring real significant returns. The habit of thinking creative-
ly helps people achieve better results in transforming the surrounding reality, effi-
ciently and competently respond to emerging challenges [6].

' 17 Goals to Transform Our World. Sustainable Development Goals. Available from
https://www.un.org/sustainabledevelopment/ (accessed: 25.04.2022).

2 Federal State Educational Standards for Basic General Education. Available from
https://fgos.ru/fgos/fgos-oo0 (accessed: 25.08.2022).
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So, creative thinking is based on knowledge and experience and, therefore,
can be the subject of purposeful formation.

According to C. Dichev and D. Dicheva, a new direction in the development
of creativity in the educational and professional sphere is gamification based on
the use of entertaining games in order to increase the motivational component of
the creative process [7]. A promising direction, according to S. Dyson, Y. Chang,
H. Ch. Chen, H. Yu. Hsiung, Ch. Ch. Tseng and J. H. Change, is the development
of methods for training creativity in the professional and educational spheres
based on board role-playing games, which allow including emotional and cogni-
tive creative competence [8].

Taking into account modern requirements for the availability of distance educa-
tion and communication in the business sphere, special attention is paid to the cre-
ation of educational games and platforms on a digital basis [9]. According to the
conclusions of U. Cakiroglu, B. Basibuyuk, M. Guler, M. Atabay, B.Y. Memis,
game technology is cross-subject and can be applied with equal efficiency in the
study of various disciplines and courses [10]. This study examines the possibility
of its implementation in the course of studying computer science at school.
At the same time, as O.V. Sergeeva shows, effective memorization mechanisms
are connected, which have a greater didactic effect than theoretical facts and ab-
stract reasoning [11]. Game mechanics, as noted by N.N. Vekua, A.A. Lubsky,
M.S. Perevozchikova, Ju.N. Folgerova, are cognitive research resources along
with theoretical concepts and empirical procedures, thanks to which participants
in the didactic process get new knowledge [12].

In general, game mechanics, according to O. Mauroner, should be under-
stood as a set of rules and methods to support the interaction of the participants of
the game environment and the game space itself (characters, design, plot) [13].

G.L. Parfenova, O.G. Kholodkova, Yu.A. Melnikova determine that the in-
clusion of games in work with teenagers of Z generation, firstly, is one of the la-
bor functions of a mentor in the conditions of society informatization, and, sec-
ondly, an important aspect of improving the education quality [14].

The gamification of teaching computer science, which is substantiated by
K.V. Safonov, E.A. Ischukova, V.V. Zolotarev, necessitates the teacher to solve
a whole range of problems: technical, methodological, organizational [15].
N.N. Vekua, A.A. Lubsky, M.S. Perevozchikova, Ju.N. Folgerova, summarizing
practical experience, concludes that educational gaming resources are practically
not developed for teaching computer science [12]. The choice of interactive tech-
nology and digital service remains with the teacher. According to their conclu-
sions, the modern information environment for teaching computer science should
be guided by the new realities of didactics; provide opportunities for adaptation to
the specific features of the subject.

The analysis of the scientific works listed above allows to identify the prob-
lem associated with the need for additional study of the formation of students' cre-
ative thinking in various game situations of didactic interaction. The article pre-
sents a study aimed at substantiating the effectiveness of game mechanics use in
teaching computer science for the development of creative thinking in students.

Methodology. The following methods were used in the work: theoretical
analysis and generalization of literature in describing the essence and potential of
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the phenomenon of “gamification of education” in the context of UNESCO re-
commendations and the development of a digital school, clarifying the principles
of game mechanics and their limitations for teaching computer science.

Evaluation criteria for the formation of creative thinking in the process of
applying the studied concepts, implementing approaches for measuring infor-
mation: generating new ideas (fluency of thinking); various application of meth-
ods and means (flexibility of thinking); non-standard use of data in educational
and cognitive activity (originality of thinking); substantiation of expediency and
applicability for obtaining the planned result (development of thinking).

Fundamental factors for including game elements in non-game contexts in
computer science lessons: game mechanics (rules) and players. When designing
gaming educational spaces, the teacher must monitor/record feedback in electron-
ic form (player — system, player — player, player — leader).

To obtain up-to-date information about the effectiveness of the use of game
mechanics for the development of creative thinking of students in computer science
lessons, empirical methods are used: monitoring the communication of all partici-
pants in information interaction (for example, the content and volume of the “Memo
for a friend” for recognizing false (fake) information); analysis of the speed and
quality of solving problems of information search on the Internet; discussion of the
work results on the transfer of information from one unit to another, etc.

The base of the experiment is a secondary school with in-depth study of in-
dividual subjects in the village of Stulovo. The study covered 74 students of
the 7th grade: 64% are girls and 36% are boys. The average age of the respon-
dents is 13 years. The use of game mechanics is implemented in the study of
the topic “Measurement of information.”™

The author's control work used to assess the input conditions includes the
following blocks “Information and knowledge,” “Perception and presentation of
information,” “Information processes.” There are 12 tasks.

The level of formation of creative thinking (‘“high,” “medium,” “low”) is
evaluated by the sum of all 3 blocks. Low level is from 0 to 11 points inclusive,
medium level is from 12 to 20 points inclusive, high level is more than 21 points.

Statistical processing of the results was performed using the x2 (chi-
squared) test of Pearson.

Results and discussion. According to D. Halpern, the creativity of thinking
“is manifested in visual images and ideas, in the ability of a person to formulate
own concepts and generalize previous experience; to analyze facts, correlate own
understanding of the study subject and apply creative foresight” [1]. The last defi-
nition allows to single out such criteria for evaluating creative thinking as origi-
nality, flexibility, fluency. These conclusions correspond to the results of studies
by J. Guildford who also includes elaboration in the presented list [16]. So, within
the framework of the preparatory stage of the experiment, according to the results
of analytical work with the literature, these four criteria were chosen as efficiency
indicators of the technology used.

3 Semakin IG, Zalogova LA, Rusakov SV, Shestakova LV. Informatics and ICT: textbook
for grade 7. Available from https://uchebnik-tetrad.com/informatika-uchebniki-rabochie-tetradi/uchebnik-
po-informatike-7-klass-semakin-chitat-onlajn (accessed: 20.08.2022).
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For the initial diagnosis, students were asked to complete 12 tasks of the
test, including the following blocks “Information and knowledge,” “Perception
and presentation of information,” “Information processes.” Each block contains
4 questions to assess the criteria of originality, flexibility, fluency, elaboration.
For the correct performance of the task, the student received 2 points.

Sample questions for each criterion are presented below.

Task 1 (originality and fluency). Students are asked to open a dictionary and
choose the first word that comes across, then come up with as many associations
as possible. For example, the word “motivation” and associations to it: “stimulus,”
“money,” “stick,” “carrot,” “encouragement,” “feeling.”

Task 2 (flexibility). “Changeling game.” Students write down the words
(on a specific topic from the above) from right to left. Task modification is that
students decipher the word.

Task 3 (elaboration and fluency). Divide the situations listed below into three
groups, in which the information carrier is: 1) a material object; 2) waves; 3) the state
of matter. Examples: bell for break, buzzing bees, broadcast on TV, etc.

Task 4 (elaboration). Give examples:

— reliable, but not objective information;

— complete, reliable, but useless information;

— relevant, but inaccessible information.

So, for the control event, the student could get from 0 to 24 points. Thus,
it was possible to collect data on 74 students divided into the control and experi-
mental groups. Each has 37 people.

The results of the measurement carried out before the start of the experiment
are presented in Table.

The results of measurements on the level of development of creative thinking

Groups

Level Experimental (37 pupils) Control (37 pupils)

Before the experiment | After the experiment | Before the experiment | After the experiment

High 2 11 3 5
Medium 16 22 16 15
Low 19 4 18 17

The second stage of the experiment was devoted to the analysis of the expe-
rience of gamification in teaching computer science, gaming technologies (ser-
vices and platforms).

At the preparatory stage of the experiment for the practical implementation
of game mechanics, “Achievement,” “Reckoning on trust,” “Fun once — always
fun,” “User progress” mechanics were chosen.

At the heart of the “Achievement” mechanics is a material/virtual expres-
sion of the player's action result. Achievements are considered by the game teach-
er on their own or as rewards. For example: a hint on a test, an assessment, addi-
tional time to prepare an answer, etc.

In the “Reckoning on trust” mechanics the social component of network com-
munication between the participants of information interaction is implemented.

BJIMSIHUE TEXHOJIOT M1 HA PABBUTHUE OBPA3OBAHNS 345



Mikhlyakova E.A., Starkova E.K., Batakova E.L. RUDN Journal of Informatization in Education. 2022;19(4):340-350

The “Fun once — always fun” mechanics is focused on achieving the follow-
ing effect: the repetition of simple actions that deliver predominantly positive
emotions to the game participant.

In the “User Progress” mechanics the achievements of the participant in
the game educational space are tracked when solving a series of tasks.

The third stage of the study was devoted to the implementation of game me-
chanics in the study of the topic “Measurement of information.”

Let's consider the implementation of the “Reckoning on trust” mechanics.
Each student in the experimental group is offered a situation for thinking. Its reso-
lution determines one game beat. The game continues until the participants can
independently or with additional help (other players, information sources, etc.)
solve their “riddle.” In each game situation there is a message received over
a computer network. The text of the message for creative, research (possibly col-
laborative) activities is presented on an interactive whiteboard.

An example of a game situation. Vasya's older brother is in the camp. They
have various competitions, the guys are studying coding. In a conversation with
Vasily, his brother said that he really liked the game “Spy Kids.” In addition,
he noted that there are problems with the phone: it does not turn on, then it turns
itself off. The next day, Vasya receives three SMS messages from an unknown
number that look like jabberwocky. At the end of the last message was a “smile.”
Vasily would have deleted these messages without getting to the point. But he re-
membered the conversation with his brother and... began to puzzle out.

The goal of the game is to decipher the message and determine the amount
of information (information volume).

Game tasks:

— to learn to generate and improve diverse and creative ideas;

—to evaluate ideas and select those that can be further developed and refined.

The point is that during the game, students learn to critically evaluate
the messages they receive, apply elements of cryptography, and become imbued
with trust/distrust in a virtual companion.

Game questions: what information did Vasily’s brother transfer in messa-
ges? Determine the information volume of the received message.

Task modification: to send an encrypted message to the brother in response.

Game restrictions:

1. Be sure to bring discussions in the group to the formulation of the net-
work etiquette rules (safe communication on the network).

2. The player can turn to external help only at the stage of “decoding”
the message.

3. If the “game beat” turned out to be unsuccessful, then the player should
not be unduly severely punished.

Let’s explain the essence of the “Fun once — always fun” mechanics for its study.

The entire experimental group was divided into 2 parts.

Each student of the first subgroup is given a plate with the name of the re-
gion/subject of Russia (two-digit number, months, etc.) on his back. There are two
plates with this name at different players. It is not difficult to read what is written
on the back of a classmate. Game problem: identify the inscription on the plate
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on your back. Modification of the game (for adding additional points) is to form
a pair with a second person carrying a similar plate.

Game restrictions:

1. Participants are only allowed to ask questions to surrounding people that
they can answer “yes” or “no.” For example: “Is this the easternmost subject of
Russia? Is this the smallest region in Russia?”, etc.

2. For each player from the second subgroup, there is a curator who moni-
tors the correctness of questions and answers.

During the information interaction, both the student and his curator write
down the questions and answers that the player receives.

The goal of the game is to identify the inscription on the plate.

Game tasks:

— to learn to ask questions that require the answer “yes” or “no,” i.e. trans-
ferring ideas and information to the recipient in an understandable form;

—to form skills and abilities of oral information exchange;

— to establish trusting relationships;

—to develop logic and flexibility of the mind;

— to achieve a positive result in collaboration.

Game achievements: points, grades, access to new materials (pictures,
links), additional minutes for solving test tasks, etc.

Students of the control and experimental groups were trained on the materi-
als of I.G. Semakin, L.A. Zalogova, S.V. Rusakov, L.V. Shestakova. The text-
books involves working with information of various types, learning to organize
their own informational activity and planning its results. A large number and vari-
ety of tasks makes it possible to adapt the practical part of the training course con-
tent to the profile of the class, the level of students training, the amount of study
time, the level of hardware and software.

Students in the control group also studied about information, information
properties, information representation in a computer and approaches to measuring
information. On lessons the teacher analyzed examples of tasks solving, methods
for assessing the amount of information, selected tasks for self-study. Computer
network resources and digital technologies were actively used (to search for in-
formation, design solutions, presentations). Students in the control group learned
to measure the information volume of text in bytes; recalculate the amount of in-
formation in various units (bits, bytes, Kb, Mb, Gb). However, students from the
control group were not specifically involved in the game activity for measuring
information.

At the fixing stage of the experiment, the test was again carried out from
3 blocks, 4 tasks in each. Post-experiment data are also presented in Table.

In this case, the hypotheses are formulated as follows.

HO: the level of creative thinking in the experimental group is statistically
equal to the level in the control group; H1: The level in the experimental group is
higher than the level in the control group.

Further, the values of the criterion were calculated in the online resource be-
fore (2 observable 1) and after (¥2 observable 2) the experiment. For a = 0.05,
according to the distribution tables, y2ait is equal to 5.99. Thus, ¥2obsi < Y2ecrit
(0.23 < 5.99), and y20bs2 > y2erit (11.62 > 5.99). Therefore, the shift towards in-
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creasing the level of creative thinking of the students in the experimental group
can be considered non-random.

Performing a quantitative analysis of the data obtained, we can conclude
that after the completion of the experiment, 30% of students in the experimental
group had a “high” level of creative thinking formation (11 students out of 37).
While initially this percentage was equal to 5% (2 respondents out of 37).
The number of students with a “low” level has significantly decreased from
51 to 11%. For the control group, the following was recorded: the indicator for
the “high” level qualitatively changed from 8 to 14%, and for the “low” level
changed from 49 to 46%.

So, the described system of actions for game mechanics use in teaching
computer science allows:

— to create additional conditions for the development of originality, fluency,
flexibility and elaboration of thinking;

— to get experience in research and educational and entertaining activities in
the study of theoretical computer science;

— to apply concepts, scientific information, information theory formulas to
solve game situations;

— to connect virtual network resources to organize direct communication be-
tween participants in the didactic process;

—to form collaboration skills (group creative thinking);

— to develop socially significant personality traits (family values, purpose-
fulness, the value of friendship, etc.).

The research materials correspond to the priority directions of UNESCO ac-
tivity and the system of Russian education in terms of gamification of education
[13]. The results obtained supplement the conclusions of N.I. Isupova, T.N. Suvo-
rova about the potential of didactic games for teaching computer science [3]
and develop the ideas of S. Dyson, Y. Chang, H.Ch. Chen, H.Yu. Hsiung,
Ch.Ch. Tseng and J.H. Change regarding the influence of game strategy, mechan-
ics, dynamics on the formation of creative thinking [8].

Conclusion. The most important principle of modern education is the opti-
mization of upbringing, socialization and adaptation of the individual through
the use of innovative psychological and pedagogical technologies. One of them is
gamification. It allows game mechanics use to support the assimilation of large
amounts of theoretical material by students and prevent information overload.
The study made it possible to formulate the following features of game mechanics
use in teaching computer science in terms of the development of creative thinking:

— the need to take into account the age characteristics of students when for-
mulating message texts. Non-standard tasks, game problems, as a rule, have a high
level of difficulty (concepts, terms, facts). At the same time, the teacher should
remember that the game must both bring pleasure to the participant and contribute
to the activation of cognitive activity;

— the usefulness of including digital services in the game. For example,
random number generators (https://randstuff.ru/number/) or fortune wheels
(https://ru.piliapp.com/random/wheel/) for choosing a player, dividing into teams;

— the importance of the content of the plot, the system of characters for
the game situation. They should allow to generate and discuss ideas;
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— the expediency of combining oral, written speech, interaction over a com-

puter network. This provides additional conditions for the development of creati-
vity of speech — an important factor in the formation of creative thinking.

Thus, inclusion game mechanics into computer science education is an ef-

fective technology for the development of creative thinking. The proposed me-
thodology can be explored in a variant way to organize the process of studying
and perception of information in the online space and in other school subjects,
as it involves universal forms and characteristics of the human psyche.
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Abstract. Problem statement. The study is aimed to explore how have transformed
the traditional approaches of collaborative learning under the influence of new digital envi-
ronment? And what are the ways of introducing online group activities, precisely icebreakers?
Methodology. Authors choose Miro and Mural as the visual platforms for group work activi-
ties that enable users to collaborate and customize workspace to better suit their needs. They
compared and tested both platforms across six categories: pricing, interface, templates, inte-
grations, customization, collaboration. Results. Authors reach the conclusion that Miro has
a significantly larger selection of templates, integrations and apps to choose from. The user
interface has a design consistency that ties Ul elements together with distinguishable and pre-
dictable actions and creates a great user experience overall. Mural offers more facilitation
features, which undoubtedly also makes it a powerful tool. But if the price of the tool is also
of great importance, Mural might be the right choice. Moreover, there have been considered
the approaches of how to organize icebreaker games during the virtual meeting or workshop
in Miro and Mural. Authors suggest several exercises: create own character, questions from
a bucket, puzzle, world map, five common things, two lies — one truth, take a photo of the desk.
Conclusion. Online-whiteboards like Miro and Mural effectively support warm-ups and col-
laborative visualization in the online environment and allow to achieve higher level of partici-
pation than in face-to-face communication.
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AnHoraums. [locmanosxka npobremvi. Llenb uccnenoBaHus 3aKI04acTCs B U3yUYCHHH
BOIIpOCa TPaHC(HOPMAINH TPAAUIIMOHHEIX ITOJX0J0B COBMECTHOTO OOYUSHHMS TOJ BIMSHUEM
HOBOH LIM(POBOIL Cpelibl, a TaKke CrIocOOOB BHEAPEHHUS TPYIIOBLIX OHNANH-3aHATHH, B YaCTHOCTU
UT'p, OPUCHTUPOBAHHBIX Ha HaJIa)XMBAHUE B3aHMO,Z[€I71CTBHH n CO3daHHuA MO3UTUBHOM aTMO-
cdepbl Ha 3aHATUH (OT aHTI. icebreakers). Memoodonoeus. B xadectBe tuiatdopm ais TpyI-
OBO# paboTHl aBTOPHI BEIOpau Miro u Mural, KOTOpbIe TO3BOJISIOT HOIB30BATEISIM KOMMY-
HUIUPOBATh B OHJIAIH-CpeJie U HAcTpauBaTh paboyee MPOCTPAHCTBO B COOTBETCTBUU CO CBOMMH
notrpedHOCTIMU. OHHM CPaBHHWJIM W IIPOTECTHPOBAIH IUIAT(GOPMBI IO IIECTH KAaTErOpUsIM: Ta-
pudHbIe UaHbL, HHTEpdEiic, MAOIOHBI, HHTETPAIHS C APYTHMH MPOrpaMMaMH, KacTOMHU3ALIA,
KOMMYHHUKALUSl C y4yacTHUKaMu. Pesynvmamsl. Clenanbl BbIBOJBI, YTO Miro UMeeT 3Hauu-
TEJIFHO OOJBIINH BHIOOpP MIAOIOHOB, MPUIOKEHUH U BO3MOXHOCTEH AT MHTET ALK IPYyTUX
npwioxkeHuid. Matepderic miathopMel oTIMYaeTcss MPOAYMaHHONH BHU3YaJbHOHW COTJIacOBaH-
HOCTBIO 3JIEMEHTOB JIM3aiiHa U B 1IEJIOM IPEICTaBIIAET COOOH OTIMYHBINA MOJB30BATEIBCKUI
ombIT. Mural sxe mpeyiaraet 60JIbIe BO3MOXKHOCTEH JUIsl YIPOILIEHUS U ONTUMH3ALNH PaOOTHI,
9T0, HECOMHEHHO, J1enaeT ero 3(pQeKTuBHBIM HHCTpyMeHTOM. Ho ecnu Bompoc meHBl BHPTY-
aIBHON JOCKM MMEEeT pellaroliee 3HadeHue, To Mural B 3TOM OTHOIIEHHHM sIBIseTcst Oonee
1esiecoodpa3HeiM BEIOOpOM. Kpome Toro, paccMOTpeHBI MOAX0/bI K OpraHu3aiuu icebreaker-
WTP BO BpeMsi OHAITiH-3aHATHH B Miro u Mural. [IpemiosxeHo HeCKOIBKO YIPaXKHEHHUIA: CO3/1aTh
CBOETO TMEPCOHAXA, CIIyYaiHbIe BOMPOCHI, TOJOBOJIOMKA, KapTa MHUpA, IATh OOIIUX BEIIEH,
JIBE JDKH — OJlHA TIpaBaa, ¢ortorpadus crona. 3axmouerue. IlokazaHo, 4To OHIAWH-T0CKH Miro
1 Mural 3¢ pekTnBHO peanu3yroT KoutabopaTUBHBIC aKTUBHOCTH B OHJIAMH-Cpe/Ie.
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Problem statement. Today webinar pedagogy (i.e., synchronous online
learning) plays a significant part in educational system especially after the COVID-19
pandemic that forced universities to switch from campus-based learning to hybrid
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learning to satisfy the needs of their students. The greatest challenge for the edu-
cators during that time was to organize group activities, such as icebreakers, team
building and team working [1]. Moreover, it was crucial to maintain the student
engagement. In 2021, universities went back, but educators are still in favor of
blended or hybrid classrooms and the issue of collaborative work in digital envi-
ronment is even more pressing [2].

In this regard, we conducted the research by organizing a group activity
(icebreaker games) in Miro and Mural. These are visual collaborative platforms
that provide synchronous and asynchronous communication and enable to cus-
tomize user workspace. The platforms are accessible from any device (desktop,
laptop or smartphone), they can be downloaded as an app or opened in the brows-
er window. Using these tools people can create, co-create, share the content, and
collaborate with each other regardless of location or time zone. The platforms also
could be customized for specific tasks, they combine simplicity, functionality, and
fit various users’ needs. Users that require a simple whiteboard for brainstorm,
sharing ideas, and managing projects get a simple-to-use online whiteboard, those
who want to expand the possibilities of the tool get more sophisticated features by
using additional add-ons.

Collaborative learning. Collaborative learning is a learning strategy when
students take part in group activities centered on issues solving. It considers stu-
dents' individual characteristics, develops capacity to learn, process information
and promotes peer-to-peer collaboration among students and teachers. In a group
students have diverse opinions, consequently, the exchange of information helps
them think critically and construct a common knowledge [3].

Talking about collaborative learning it is essential to highlight various types
of learning style. By the learning style we mean how students gather, concentrate,
process, and remember information [4]. It also depends on age, gender, level of
achievement, culture, analytical, processing preferences [5]. There are three major
types of learning styles: visual learners who learn through their eyes, auditory
learners who learn with their ears and kinesthetic learners who learn by experi-
ence [6]. Educators should acknowledge these various learning styles and tailor
the teaching strategy to fit the students’ needs.

Miro and Mural combine all these learning styles:1) visual learning — users
can create simple and advance visualizations (map, mind map, concept map, dia-
gram, agile workflow, etc.) in short time and without any programming skill;
2) auditory learning — users can upload files to SoundCloud or a similar service
and then embed them on the board; 3) kinesthetic learning — users take notes in
a way that makes sense to them, they can write on Post-Its and stick them on
the wall in a pattern that helps organize concepts [7].

Collaborative learning, by its very nature, requires effective communication.
Researchers reveal that there are five conditions to achieve it:

1. Students must be mutually interdependent to assume group reaching
goals.

2. Students help each other to become stronger through peer-to-peer collab-
oration and mutual evaluation. They share knowledge, give constructive feedback,
encourage each other.
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3. Students should be taught the leadership, decision-making, trust-building,
and conflict-management skills.

4. Students try to organize themselves during activities, negotiate ideas, dis-
cuss topics in an effective way [8].

According to researchers, collaborative learning tremendously enhances
the quality of classroom teaching and the teamwork of students [9; 10]. With
growing access to Internet and advancement of technologies, new online learning
platforms are still emerging and becoming an essential tool that facilitate lesson
presentation and group project collaboration.

The design of online cooperative learning is more challenging than for
the face-to-face classes. There are several reasons that lead to this conclusion.
First, the teacher has multiple roles (facilitator, advisor, assessor, technologist,
and resource provider) that are hard to fulfil online. Second, online collaborative
learning requires webinar conference software. Third, there are some group activi-
ties that require deeper connections among participants, for instance, icebreakers
and brainstorming.

Traditional icebreaker activities help students to relaxe in a new environ-
ment, have a positive experience, build a rapport with classmates and teachers,
and develop interpersonal and communication skills. Icebreaker games forge new
connections and break down stereotypes. It is also crucial to mention that they
need to be speedy.

Brainstorming is a method of group interaction in the educational environ-
ment. It is aimed at getting creative solutions to problems.

There are students, especially introverts, who dread such activities because
they force them into the spotlight. Therefore, educators get double dare — to use
the correct tool for online group activity and to reduce the anxiety of students.

Customizable collaborative platform. Today online classrooms are created
in educational platforms, wiki spaces where students are separated but work to-
gether on the same project. When collaborative learning is supported by visual
aids it is defined as the collaborative visualization. Visual aids are the devices
which enable students to watch truthful contents, listen to recordings and make
the students want to participate and interact [8]. Moreover, there is a solid body of
evidence that the integration of online visualization services for online group ac-
tivities stimulates student learning performance and increase cross-cultural col-
laborative communication and student engagement [11].

There is a variety of types of visual aids used in learning process: pictures,
films, YouTube videos, slides, etc. Today on the EdTech market there are more
platforms that combine all these multimedia elements in one place and let users
collaborate beyond formats, tools and time zones. In the next section we make
a comparison of such prominent online services as Miro and Mural.

Zhang L. et al. reported studies that used empirical investigation with actual
reported data from “real-world” students and teachers to explore the role of vary-
ing technologies in PK-12. They studied articles published between January 2006
and December 2017 and in 2018 and 2019 in Web of Science. Researchers exam-
ined four types of customized and adaptive learning technologies: web-based
adaptive learning systems and/or intelligent tutoring systems, educational com-
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puter games, robotics, and virtual reality systems. According to authors most stu-
dies (77.3%) reported positive impacts of customized and adaptive learning tech-
nologies on student learning outcomes. Researchers stressed that all interventions
mediated by robots have produced greater learning achievement for students espe-
cially in personalized conditions. Moreover, studies on the immersive virtual re-
ality environments also reported better learning outcomes for students in experi-
mental group than those in control one [12; 13]. Therefore, we can conclude that
the effectiveness of ICT in education has become increasingly evident especially
for personalized learning that aims to customize learning for each student's
strengths, needs, skills, and interests.

There are also researchers who study various services of online collaborative
problem-solving activities. For instance, scholars from Sweden found that the inter-
active whiteboard Collboard fostered transmedia literacies and level of engagement
[14]. Other Swedish researchers analyzed the phenomenon of collaborative peda-
gogy using whiteboard Miro. Authors concluded that during the COVID-19 pan-
demic students achieved higher level of participation than in face-to-face communi-
cation [15].

Methodology. When it comes to digital workspace for visual collaboration,
there are a lot of options on the market today. Two of the most popular are Miro
and Mural. We compared and tested both platforms across six categories: pricing,
interface, templates, integrations, customization and collaboration.

Results and discussion. Pricing. All use the same pricing model with three
plans: free, team and business. The biggest restriction on the free plan is number
of boards that users can create. Mural seems to have the more generous free plan
by giving 5 boards, whereas Miro only offers 3 boards.

The interface of both tools is similar. Both work with an infinite canvas,
where users can place sticky notes, shapes, or upload various multimedia content.
The canvas can be navigated with mouse and keyboard. Miro, undoubtedly, offers
more modern, clear, and intuitive user interface. It is not loaded and packed as
the Mural board.

Templates. Creation of the new board is always the biggest time-eater, espe-
cially for delivering workshops. Therefore, it is highly crucial to have templates
at hand, that can be promptly brought into the boards. Mural has 300 templates
in the public template library whereas Miro offers over 1000 templates.

Integrations. Visual online boards are often used in combination with other
applications. Therefore, it is crucial to be able to import and export content. Both
platforms offer a larger number of integrations. But still more apps are available
in Miro because its API is more advanced and let developers build small apps on
top of the platform. Mural also offers an API, but it is in Beta.

Customization. Mural offers to customize the experience in the workspace
by choosing which visual thinking tools are available to use. For instance, a user
can limit collaborators to just sticky notes, icons or images and later turn on draw-
ing when needed. He also can select which tool can be seen in the side toolbar.

Miro is highly customizable board that can be used for diverse tasks —
as a simple drawing tool during collaborative meetings, online presentation ser-
vice or a complex engineering diagram. Miro embraces three major customizable
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features: 1) flexible layout of interface that can be easily adapted to any user’s
needs. The user can arrange or rearrange the tools in the toolbar and easily add
necessary ones from the library; 2) add-on library that allow users to extend
the functionality of Miro by adding it on the toolbar or bottom bar; 3) administra-
tive settings allow to set up the availability of certain add-ons for team members,
which improves the security and adds administrative control for enterprises.

Collaboration. The platforms allow students to stay in control of the session
and boost their engagement and productivity. Miro and Mural have common facil-
itation features that let to set up a time, to vote on sticky notes, and manage
the attention of the group by teleporting them from one part of the board to anoth-
er. This feature is called to “bring people to you,” when the trainer has multiple
people on the board, and he wants to make sure that everybody is on the same
page, and no one is left behind. So, he can click on his avatar near the top right
menu and that automatically brings every participant to him. Next is the “timer
feature” — during the ideation sessions of workshop the trainer can input any time
he wants and plays the nice background music by the time the timer is running.
The third tool is “Sorting” — it quickly arranges or rearranges a collection of sticky
notes or any type of object in a grid. The fourth tool is the “Start view.” When
the trainer shares the link to a Miro board with other users, they usually land on
the default view that could be some random corner of the frame, which is not what
he wants them to see. The problem is that he wants them to land on the first page
of the workshop. So, to fix it, he simply needs to make a right click on any place
of the board and choose “Set current view as start”.

The undisputed advantage of the Mural is that users can join the board with-
out a personal account. They are asked for their names before they enter the board.
This allows everyone to identify each other much more easily then in Miro where
such users remain anonymous. Furthermore, Mural has a quick voice call support
for 20 participants called Quick Talk. Miro offers an in-product video chat for up
to 25 participants. The video quality and performance are not like Zoom, but it is
quite efficient and workable.

Our work has led us to conclude that Miro and Mural create a better learn-
ing experience and effectively customize the elements of the student’s workspace.
Miro has a significantly larger selection of templates, integrations and apps to
choose from. The user interface has a design consistency that ties UI elements to-
gether with distinguishable and predictable actions and creates a great user experi-
ence overall. But this does not mean that Miro is right for every user and use case.
We have seen that Mural offers more facilitation features, which undoubtedly also
makes it a powerful tool. Besides, if the price of the tool is also of great im-
portance, Mural might be the right choice. Mural's pricing plans are more gene-
rous and enable to invite others to collaborate even on the free plan.

Next, we considered the approaches of how to run the icebreaker games dur-
ing the virtual meeting or workshop in Miro and Mural. The first way to release
the tension is to do something fun and creative with students, for instance, to cre-
ate own character from the library of character components (head, body, facial
hair, accessories). By having this assignment participants learn the basics of ar-
ranging widgets, working with layers and express themselves more creatively.
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A similar exercise is to ask participants to “dress-up” their avatar with symbolic
representation of their personal and professional skills or hobbies. This icebreaker
makes it possible for the facilitator to understand students better and tailor further
activities based on the insights he gains.

Besides it is crucial to add an element of randomness and chance to the ice-
breakers. For example, to create the “Questions from a bucket” exercise that help
people get to know each other. The participants take random questions from
the bucket and answer questions that reveal their true personality.

Next icebreaker game is puzzle. The teacher divides students into groups
and asks them to complete the puzzle he creates using an online puzzle generator.
Eventually students find out that team’s puzzle is a small part of a greater whole.
Therefore, this exercise showcases the meaning of collaboration, how one group
is the part of a wider university.

Another way to entertain the audience is to ask them to mark their location
on the world map with an emoji. It showcases student’s background and interests.

Next game that is good for students who do not know each other is to write
a list of “5 things you have in common.” Participants should use an online white-
board to generate the list. If a facilitator wants to keep the topic more business-
oriented, he can limit the list to work related topics. For instance, there could be
such questions as, “We all read the book...”, to something more specific such as,
“We were all hired in 2020.” This activity creates a bond, generates discussion,
and gets the group think more creatively.

“Two lies one truth” — is an icebreaker game that encourages participants to
write two false facts and one true fact about themselves on the stickers. The others
must guess the true one. This will create an electric, dynamic atmosphere and
helps students get to know each other a bit better.

The last icebreaking game is “Take a Photo.” Participants are asked to take
and post a picture of something on their desk. The users should pick the thing that
best describes their work environment. This is an easy and fast way to learn some-
thing personal about students.

Conclusion. We examined how face-to-face interactions have shifted to
the digital forms of communication. The teacher is no longer a person who helps
students to acquire knowledge, he has multiple roles (facilitator, advisor, assessor,
technologist, and resource provider) that are easy to perform online. We found that
Miro and Mural allow users to present their ideas and run online group activities in
myriad of formats. For instance, teachers can use the icebreaker games, the effec-
tive tool that reduce the anxiety of students. Traditional approaches of icebreaker
games have acquired new features and even benefits under the influence of new
digital environment. The use of an icebreakers encourages the right atmosphere and
gets everyone thinking creatively if facilitators use one of the following exercises:
create own character, questions from a bucket, puzzle, world map, 5 common
things, two lies one truth, take a photo of the desk. It is crucial to mention that
a teacher cannot just transfer conventional group activities in online meeting, they
need to be adapted under new environment. And it is Miro and Mural that make this
transition inconspicuous. They create an online atmosphere where students feel
comfortable engaging with a teacher, the curriculum, and each other.
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AnHoraums. [locmanosxka npobremvi. TeXHOIOTHUECKOE Pa3BUTHE JAOMOJIHEHHOM pe-
QIFHOCTH CTAaHOBHTCS 0OJiee BIICYATIIIIONIMM € KaKIBIM ronoM. Ho, HecMOTpst Ha Bce mpe-
MMYIIECTBa ¥ BO3MOKHOCTH HCITOJIb30BAHMUS JIOTIOJTHEHHOHN PealbHOCTH B COBPEMEHHOM MHpE,
B chepe oOpa3oBaHus OHA BCE €llle HAXOJMUTCSA B 3a4aTOYHOM cOCTOSHUH. OJHUM U3 CaMbIX
OOJIBIINX TPEHMYIIECTB HCIOIB30BaHNS TEXHOJIOTHH OMOTHEHHOH PeanbHOCTH B U3yUYCHUU
€CTECTBEHHBIX HayK SIBJISIETCS €€ CIOCOOHOCTh BU3yalM3MpOBATh aOCTPAKTHBIE KOHIIEIIIUH,
BOCIPOM3BOJANTDH JOPOTU€, ONACHBIC WJIW MJIUTEIILHBIC OIIBITHI, 4 TAK)XKE IEMOHCTPUPOBATL PEAKHC
O00BEKTHL. DTH CHOCOOHOCTH IOTIOTHEHHON PEANbHOCTH OTIMYHO TOAXOMAT ISl IIPEeroaBa-
HUS XUMHUH U OHOJIOTHH B OCHOBHOM IIKOJIE, TAK KaK MOTYT BU3yaJH3HPOBATh HEIOCTYITHEIC
O6'I)GKTI)I, MPOLECCHI U SIBJICHHUA Ha YPOKax 0e3 UCITOIB30BaHUsT OONIBIITNX BPCMCHHBIX, MaTc-
PHANBHBIX M TEXHHYECKHX pecypcoB. Ha maHHBIII MOMEHT He HAKOIUIEH JOCTAaTOYHBIH OMBIT
MIPUMEHEHUS STOH TEXHOJIOTHH MPH U3YUECHUN €CTECTBEHHO-HAYYHBIX AUCIUILINH, B YaCTHOCTH
XUMHM ¥ Ononoruu. TakuM 00pa3oM, BO3HMKaeT HEOOXOIMMOCTb B IPOBEIAEHHH COOTBET-
CTBYIOLIET0 Hay4YHOTO MEeAaroruyeckoro UccieoBanus st onpeneneHus apdexra oT BHeA-
PEHHS TEXHOJOTHU JOTIOJNHEHHOH PealbHOCTH B U3YYCHHUE €CTECTBEHHO-HAYYHBIX JUCIUILIHH.
Memoodonoeus. TIpuMeHSIIMCh METO/IBI TIPOSKTUPOBAHKS MOJIENN O0y4eHHs, 1eAarorn4eckoro
JKCIIEpUMEHTa, HaOmoaeHu s, Oece/Ibl, 0000IIEHNS TIOJTyYeHHOTO OmbITa. Pesyrsmamul. [Ipenctas-
JIEHBI PEe3yNBTATHl IEaroruyeckoro SKCIEepUMEHTa 10 IIPUMEHEHHI0 MOOWIBHBIX 3D-momeneit
IUISL AEMOHCTPAIMH HEJOCTYITHBIX JJa00PaTOPHBIX OMBITOB M OOBEKTOB NMPU W3YyYEHHH XHMHH
¥ OMOJIOTHH B OCHOBHOH ILIKOJIE, HAlleICHHOT'O Ha aHaIn3 U BbIJEJIEHHE Hanboiee 3HAUMMbIX
IUTSL TIPAKTHKH 00pa3IioB MPUMEHEHNUS 3TON TeXHOIOTHH. ONHCaHbl CyITHOCTE U OCOOCHHOCTH
MpUMEHEeHUs] MOOMITBHEIX 3D-Mojernell B M3yYeHUH XIUMUH B OMOJIOTHH. BBISBICHBI 3HAYNMEBIC
aCIEKThl IIPUMEHEHUS TaKOW TEXHOJOTUM B COBPEMEHHOH 1Koze. 3akmouenue. ONbIT opra-
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Abstract. Problem statement. The technological development of augmented reality is
becoming more impressive every year. But, despite all the advantages and possibilities of using
augmented reality in the modern world, it is still in its infancy in the field of education. One
of the biggest benefits of using augmented reality technology in natural sciences is its ability
to visualize abstract concepts, reproduce expensive, dangerous or time-consuming experiments,
and showcase rare objects. These augmented reality abilities are great for teaching chemistry
and biology in basic school, as they can visualize inaccessible objects, processes and phenomena
in the classroom without using large time, material and technical resources. At the moment,
sufficient experience has not been accumulated in the application of this technology in the study
of natural sciences, in particular chemistry and biology. Thus, there is a need to conduct
an appropriate scientific and pedagogical research to determine the effect of the introduction
of augmented reality technology in the study of natural sciences. Methodology. The methods
of designing a learning model, pedagogical experiment, observation, conversation, and gener-
alization of the experience gained were used. Results. The results of a pedagogical experiment
on the use of mobile 3D models to demonstrate inaccessible laboratory experiments and ob-
jects in the study of chemistry and biology in basic school, aimed at analyzing and highlighting
the most significant examples of the application of this technology in practice. The essence
and features of the use of mobile 3D models in the study of chemistry and biology are de-
scribed. Significant aspects of the use of such technology in the modern school are revealed.
Conclusion. The experience of organizing lessons with a demonstration of inaccessible labo-
ratory experiments and objects in the study of chemistry and biology in a basic school allows
us to conclude that there are significant differences in the educational process implemented
using mobile 3D models and augmented reality technology.
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IHocranoBka npodjeMbl. TeXHOIOTMYECKOE PA3BUTHUE JOMOIHEHHOU pe-
AIBHOCTH CTAHOBUTCS 0oJiee BIEUATISIONINM C KaXAbIM T00M. TeXHOJIOTHs J10-
MOJTHEHHOM peaNbHOCTH UCIIONB3YETCsl B Pa3HbIX cepax, BKIOUYas 0OpazoBaHHE.
Ho HecMoTps Ha Bce mpenmyIiecTBa 1 BO3MOKHOCTH HCIOJIb30BaHUS JOMOJIHEH-
HOM peabHOCTH B COBPEMEHHOM MHpe, B cepe 00pa3oBaHus OHA BCE €lle Haxo-
JUTCSI B 3a4aTOYHOM COCTOSIHUU. [Ipu rpaMOTHOM MOJX07€ K BHEAPEHUIO TOMOJI-
HEHHOH peasbHOCTH B 00pa30BaHME MOXKHO OOJIETYMTh METOAUKY INPEToAaBaHuUs
1 00y4eHUs, a TAKXKE OTKPHITh HOBBIE MHTEpdeiichl 00yuenus [ 1; 2].

JlomonHeHHas peaJbHOCTh — 3TO PEATIbHOCTB, IJie (PU3MUYECKHA MUD JOTIOHSIET-
cst 1u(poBBIMU 00bEKTaMU, B TOM uncie 3D-MozaensiMu, KOTOpble BOCIPUHUMAIOTCS
KaK 3JIEMEHTHI pealbHOro (usnueckoro mupa. IIpu Mcronab30BaHUM JTOTIOTHEHHON
peanbHOCTH LU(POBbIE OOBEKTHI Pa3MELIAIOTCS B OKPY)KAIOLIEM IMPOCTPAHCTBE B
pEaTbHOM BPEMEHH C IIOMOLIBIO CIEIMAIBHBIX IIPOrPaMM M YCTPOMCTB, TaKUX Kak,
KOMIIBIOTEP, OUKHU JIOTIOJIHEHHOM PealbHOCTH, IJIAHIIEThI, CMapT(HOHBI.

[TpunoxeHus AOMOIHEHHOW peaNbHOCTHU JUIsl 0TOOpaskeHus! HUppoBbIX 3D-
MojIeJIell UCIIONB3YIOT ClielnalbHBIA MapKep, Ocie paclo3HaBaHUs KOTOPOro Ha
9KpaHe YCTpoicTBa 00beKT oToOpaxkaercs B Buue uuppoBoit 3D-momemn [3].
TexHOoJIOTHS TOTOJIHEHHON peallbHOCTH MO3BOJISICT B 000 MOMEHT BpEMEHU
NpencTaBUTh OOBEKT, MPOLECC WM SIBICHHWE B BHAE MoOWiIbHbIe 3D-monenu,
oToOpaskaemble Ha JKpaHe ycTpoicTBa. [IoMHUMO pealMcTHUHON BU3yaau3allvH,
MoOMIbHBIE 3D-MO/1€7H TO3BOJISAIOT BBHITIOJIHUTE C U3Y4aeMbIM OOBEKTOM psii Ma-
HUITYJISIUH, TTOCMOTPETh Ha HETO B pa3pese Wiu «u3HyTpuw». OCHOBHOM CHIOCO0-
HOCTBIO TEXHOJIOTMH JIONOJHEHHON pPEaJbHOCTU CTAHOBUTCS pPAaCUIMPEHUE BO3-
MOXHOCTEH IMOJIb30BaTeIel B 001aCTH B3aUMOJCHCTBUS C OKPYKAIOIIUM MUPOM,
YTO TMO3BOJISIET CHENaTh JaHHOE B3aMMOJACHCTBHE Oojiee KAaueCTBEHHBIM M, Kak
cienctue, oonee 3ppekTUBHBIM [4].

Jnist paboThl C JOMOTHEHHOW PeaIbHOCThIO HEOOXOAUMO HAJIMYME KapT J10-
MOJIHEHHOM peaNbHOCTH, KaMepbl YCTPONUCTBA U YCTAHOBJIEHHOTO IMPOrPaMMHOTO
obecrieueHnsi, 00pabaTHIBAOLIETO CUTHAN C KaMEphl U COBMeINaroiee udpoBbie
3D-mogenu ¢ peaqbHBIMU 00BEKTaMH OKPYXKAIOIIET0 MHUPA.

Cxema paOOoThI TOMOTHEHHON PEaTbHOCTH 3aKII0UAETCS B CIEAYIOMEM: IPU
MTOMOIIY KaMepbl yCTPOICTBa CKaHUpyeTcsa Mapkep (puc. 1) Ha KapTe AOIMOJIHEH-
HOM peasnbHOCTH. CrenuanbpHas Iporpamma OIpelIesieT MapKep U BBIBOJUT Ha
9KpaH TPEXMEPHBIN 00BEKT JOTOJHEHHON peanbHOCTH. [locne «3axBaTa» Mapke-
pa Kamepa CJIEHUT 3a BCEMH €ro MepeMEIICHNUsIMU U TTOBOPOTaMH, Oiaroaapst 3To-
My OOBEKT JIBUYKETCS] CHHXPOHHO Ha DKpaHe.

B nayunsix nccnenosanusx T. Hocionn, P. Asymsl, C. xxoxuma, A.B. I'pus-
mkyHa [5; 6], X. Kaydmanna, B.P. PoranoBa, A.C. Konymmna, JI.JI. Jlomes,
H.A. HocoB [7] o60ocHOBaH TOT (akT, YTO MNIyOOKHM TeIaroru4ecKiuM MOTeHIHa-
JIOM U1 A€MOHCTPALIMU CBSA3M MEXKAY CMBICIOBBIMHU €IMHULIAMHU M U300pa’KeHU-
SIMH 00J1a1a€T TEXHOJIOTHSI TOTIOJTHEHHOHN peaibHOCTH.
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Puc. 1. Anroputm paboTbl OMNONHEHHO peasibHOCTN
Figure 1. Augmented reality algorithm

Pe3ynbraThl pOCCHICKUX HIKOJBHUKOB 110 €CTECTBO3HAHUIO B MEXKIyHAPO/I-
Hoil mporpamme PISA B 2000 r. mo oueHke 00pa3oBaTENbHBIX JOCTUKEHUH 00Y-
Yarommxcs ObLIN AO0CTaTOYHO HU3KUMU. [Tokazarenu pe3ynbTaToB OTIMYAINUCH OT
cpenuero nokaszatens Ha 40 6amnoB (puc. 2). [Toxoxwuii pe3ynbTaT ecTeCTBEHHO-
Hay4dyHOM rpaMoTHOCTH noka3zanu [lopryramus, ['penusa u JlatBud, a my4ymmii pe-
3ynbraT nonyunia Kopes. B 2003 r. 6annst Kopeun ynanu u nepBoe Mecto 3aHsiia
OuunsHaug. W pe3ynbTaThl OCTAJIbHBIX CTPAH-YYaCTHUKOB PE3KO BBIPOCIIU.
Hanpumep, y Poccun pesynbrar yBenuuuics Ha 29 6amioB. B cienyromux uc-
CJIeZIOBaHUSX Oaibl POCCUHCKUX IIKOJIBHUKOB IOCTEIIEHHO MOBBIIIANUCH. [lep-
Bble MecTa BIUIOTH A0 2012 r. 3anumana @unnsaaus, a B 2015 r. — Cunranyp
u ['onkoHr [8].

C 2017 r. oOy4deHue B pOCCHHCKUX HIKOJIAX OCYIIECTBIISCTCS IO TPOPHUIISIM,
KOTOpbIE MPEACTaBIAIOT cO00M pa3nuyHble KOMOMHALMU U3 BapUaHTOB, MPEAJIO-
»eHHbIX Bo ®I'OC (puc. 3).
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Puc. 2. PesynbTatsl PISA, 6annbl Figure 2. PISA results, points
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S0cio-economic M CoyyanbHO-3KOHOMUYECKMI
Socio-humanitarian B CoypanbHo-ryMaHUTapHbIit 128
Physio-mathematical m dusnko-maTemaTnyeckuii
Chemico-biological 1 Xumuko-6uonoruyeckuii
Technological M TexHonornyeckuii
Philological m ®unonoruyeckuit
Phisico-chemical M ®usnko-xumMuyeckuin
Defense and sports M 060poHHO-CMOPTUBHbIN
Artistically aesthetic M Xyo)keCTBEHHO-3CTETUYECKUIA
Biologico-geographical M buonoro-reorpacuyeckuii
Other I [pyrue 5.2

8,6

8,1

Puc. 3. Pacnpegenerue no npopunam B 10-11 knaccax
Figure 3. Distribution by profiles in grades 10-11

CaMbIM MONYJISIPHBIM SBJSIETCS COLMANIbHO-d3KOHOMHUUYeckui (9,5 %), coru-
aNbHO-TyMaHUTapHBI (8,6 %) u Qusuko-maremarndeckuit (8,1 %) mpodumm.
Camble HEBOCTpeOOBaHHBIE — OHMOJIOTO-TeOrpaPrUECKuil, XUMHUKO-ONOJIOTHUECKUN 1
XYJI0’)KECTBEHHO-ICTETHUECKU. BUHO, YTO MONTyYeHHBIE NaHHBIE KOPPETUPYIOT C
HU3KUMHU TOKa3aTeIsIMU POCCUMCKIX 00ydYaloluXcsl M0 €CTECTBEHHBIM HayKaM B
pamMKax MeKIyHapoJIHbIX uccienoBanuii PISA [9].

MoXHO TpPeAnoN0KUTh, YTO WHPOPMAIIMOHHBIE TEXHOJIOTHUH, TO3BOJISIO-
IIM€ TIOBBICUTHh BU3YAIM3AIHMIO MU3y4aeMbIX OOBEKTOB, MPOIECCOB W SIBICHUN B
o0Opa3oBaHNM, 00JIaJAIOT CYIIECTBEHHBIM I€JAarOrMuecKUM MOTEHIMAIOM B IO-
BbIIeHNH () PeKTUBHOCTH 0OyUEHUs] €CTECTBEHHBIM HayKaM, B YaCTHOCTHU OHO-
JIOTUU U XUMUH.

OpHuM U3 cambIX OOJBIIUX MPEUMYIIECTB UCMOIBL30BAHUS TEXHOJIOTHUH JI0-
MOJIHEHHOM PealbHOCTH B U3YYEHHUU €CTECTBEHHBIX HAYK SIBIISIETCS €€ CIIOCOOHOCTh
BHU3YaJIN3UPOBaTh a0CTPAKTHBIC KOHIEIIUHN, BOCIIPOU3BOIUTE TOPOTHE, OMACHBIC
W JUITMTEIbHBIC OMBITHI, a TaK)Ke JEMOHCTPUPOBATH penkue o0bekThl [10].
OTH crOCOOHOCTH JIOTIOJTHEHHON PeaTbHOCTH OTIIMYHO TOAXOMST JJISl TIPETIOIaBaHHs
XUMHUH ¥ OWOJIOTMH B OCHOBHOMW IIIKOJIE, TaK KaK MOTYT BU3yaJlU3HpPOBaTh HENO-
CTYIIHBIE OOBEKTHI, TIPOIIECCHI U SBJICHUS HAa YpOKax 0e3 HCIOIb30BaHMsI OOJIBITUX
BPEMEHHBIX, MaTEPUAIBHBIX U TEXHUYECKUX pPecypcoB. MOKHO MPEANOI0KHUTD,
YTO 3a CYET UCIOIb30BaHUS JOTOJHEHHOW pealbHOCTH ¢ mpuMmeHeHuem 3D-
MoOJIeTIel, TaKKe MOXKET YBEJIMYUTHCS MOTHBAIUS YYallUXCs K M3YYEHHIO ecTe-
CTBEHHBIX HaYK.

Ha naHHBIii MOMEHT HE HAKOIUIEH JOCTATOYHBIA OMBIT MPUMEHEHUS 3TOU
TEXHOJIOTHH MPU MU3yUYEHUU €CTECTBEHHO-HAYYHBIX TUCIUIUINH, B YACTHOCTH XU-
mun ¥ Ouosioruu [11]. Takum 0O6pa3om, BOZHHKAET HEOOXOIUMOCTh B MPOBEIE-
HUU COOTBETCTBYIOIIETO HAYYHOT'O MEAArOTHYECKOTO MCCIICIOBAHUS ISl OIpeie-
nenus 3QpQeKxra oT BHEAPEHUS TEXHOJIOTHH JOTIOHEHHOMN pealbHOCTH B U3yUEHHUE
€CTECTBEHHO-HAYUHbIX TUCUUILIUH [12].

Mo>XHO KOHCTaTHpOBaTh HalW4He MPOOJIEMBbI MOUCKA U OOOCHOBAHHOCTHU
3¢ (HEeKTHBHOCTH METOAOB 00yYEHHs MIKOJFHUKOB €CTECTBEHHO-HAYYHBIM JTUCITU-
IUTMHAM, OCHOBAHHBIX Ha MPUMEHEHUH TEXHOJOTUH JIOMOJHEHHON PEeaJbHOCTH.

Metonoaorusi. B crarbe onmuchiBaeTcss OCHOBHAsI UES TEIarorH4ecKoro
HCCIeIOBAaHUSI aBTOPOB — MPUMEHEHHE MOOWIBHBIX 3D-Moenel s 1eMOHCTpa-
MK HEJOCTYIHBIX JTA0OPATOPHBIX OMBITOB U OOBEKTOB MPU M3YyUYECHUH XUMHH U
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Ouonoruu B OCHOBHOM mikone. K HegoCcTynmHbIM 1ab0opaTopHBIM paboTaM OTHOCST-
Csl TOPOTHE, OTIACHBIE WITH JUTUTEIBHBIC SKCIIEPUMEHTHI.

Jlnis mpoBesieHus UCCIIeIOBaHUSl aBTOpaMu OblT pazpaboTaH oOpa3zoBaTesb-
HbIi ipoekT AR-studium. [IpoekT cocTouT M3 KapT AOMOTHEHHOW peaTbHOCTH U
MoOMIBbHOTO npuiokeHus. AR-studium Bkitogaer B ceds Tpu Moxyisi: «XUMU4e-
ckue nporecch», «buonornueckue kiaetku», «Kpacnas kaura». Moxxxo npenuro-
JIOKUTh, YTO UCIOJIb30BAHNE MPHIIOKEHHSI JONOJHEHHOM peanbHocTH AR-studium
Ha ypoKaxX XUMHM M OMOJIOTUH MO3BOJUT B Oojiee 3PPEeKTUBHON M MHTEpECHOMH
JUTSL IIKOJTFHUKOB MHTEPAKTUBHOM (pOpMe M3ydaTh OOBEKTHI, POIIECCHI HITH SIBJIC-
Hus. [IpoBoaunuce Onpocsl cpein O0yJaromUXcss U yUYUTeNeH KO Ha MpeaMEeT
WCIOJIb30BAaHUS TEXHOJIOTHH JOTIOJTHEHHOM peaibHOCTH.

Pe3yabTaThl M 00cy:KAeHUE. AKTyabHOCTh JAHHOTO MPOEKTa 00yClIaBiIn-
BAETCS HECKOJIBKUMH NMPUUYUHAMU:

1. DMoumoHanbHAs CBsA3b. J(OTONHEHHAs peallbHOCTh, WCIOJB3YsI HECTaH-
JapTHBIN croco0 MpeacTaBieHUss WHGOpPMALMHY, MO3BOJIAET NMPHUBIEKATh BHUMA-
HUE IIKOJBHUKOB, a TAaKXKE YCHJIMBATh 3allOMUHAHHUE. DTO SIBISIETCA aKTyaJIbHBIM
MOTOMY, YTO OOJIbIIAsi YacTh COBPEMEHHOT'O IMOKOJEHMS IMIKOJIHHUKOB SIBISIETCS
JTUCKPETaMU, TO €CTh UMEIOT TUIl BOCTIPUSATHS MHPOPMAIUH 110 CPeACTBaM B3au-
MOJICHCTBHS C pa3IMYHBIMU TEXHHYECKUMH YCTPOHCTBAMH U PEIICHUSMH.

2. Mo6unbHOCTh. Mcnonb30BaTh NPUIIOKEHHE MOXKHO HE TOJIBKO B CTEHAaX
000pYIOBaHHOTO CHEIMATH3UPOBAHHOTO KaOMHETa, HO M B HEMPUCTIOCOOIEHHBIX
JUISL TIPOBEJICHUS OTIBITOB M JIEMOHCTPALIUM OOBEKTOB MPOCTPAHCTBAX IIKOJBI, TaK
U 32 ee MpeJesIaMu.

3. JocrynHocTs. JIr060i moap30BaTenb, HIMEIOLINA YCTPOICTBO ¢ KaMepoH,
MOJKET UCHOJIb30BaTh 3TU TexHosoruu. [lonkmouenue k uTepHety He TpeOyer-
cs. Ilpunoxxenne OecruiaTHO U He TpeOyeT BBICOKMX TEXHMYECKUX XapaKTepH-
cTuk. KapTel 10MONHEHHON peanbHOCTH, COAEpIKalle MapKepbl, MOXHO pacrie-
yaTaTh CAMOCTOSITEIHHO Ha OOBIYHON Oymare, a MOOMIIbHOE TIPUIIOKEHNE YCTaHO-
BUTCS Ha 11000 TUTaHIIeT U cMapT(OH ¢ onepannoHHoM cucremoit Android.

4. NatepakTuBHOCTH. biaronaps 3ToMmy CBOKMCTBY B3aUMOJICUCTBUE MOJIb30-
BaTelsi C 0OBEKTOM TTO3BOJISIET CO3/aBaTh OOJIBIIOE KOJMYECTBO PA3IHMYHBIX CIO-
co00B 00yueHMsI, TaK KaKk ¢ 00beKTaMH MO>KHO ITPOBOJIUTH P MAHUITYJISALNH.

5. udposuzanus. Baeapenue MaHHON TEXHOJIOTUU CIOCOOCTBYET ITU(PO-
BU3alMU 00Pa30BaTEILHOTO TPOIIECCa, YTO SIBIISETCS HEOOXOIUMBIM YCIOBHEM
peanu3ainuy HalMOHAIBLHOTO MpoekTa «O0pazoBaHuey.

6. Peamuctuunocts. IlosBisirommecs Ha skpaHe ycrpoiictBa 3D-mozpenu
MOTYT B TOYHOCTH OIHCHIBATH U3yYaeMblil 0OBEKT, MPOLIECC WU SBJICHHUE.

7. laHOBaroHHOCTH. JlOTIOTHEHHAsT peaibHOCTh BOCTIPHHIMAETCS] KaK HEUTO
HOBOE, BBIJIAIOIIEECS M COBPEMEHHOE, UYTO IIEPEHOCUT TOJIb30BaTENs B Oyayliee.

it pa3paboTku MOOMIIBHOTO TIPWIJIOMKEHHSI HCIOJB30BAIOCH IMPOrPAMMHOE
obecrieuenue Unity u Vuforia. Hacts ucnons3yemsix 3D-Mozeneii 6bu1a pazpaboTana,
a 9acTh 0TOOpaHa U OTPeIaKTUPOBaHa U3 OaHKa OecTUIaTHBIX TOTOBBIX 3D-Moenei.

Mopayns «XUMHUECKHE TMPOIECChl» BKIIOYAET B ceOs HaOOp MapKepoB C
XMMHUYECKMMHU yieMeHTaMu. C IOMOIIbI0 MapKepoB HEOOXOAUMO coOpaTh ypaB-
HEHHE XUMHUYECKOW peakiuu. Ecim mMapkepbl coOpaHbl B MPaBHIIEHOM TOPSIKE,
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TO o0yyaroImuiics mojsyyaeT Ha s3kpaHe 3D-Moenb pe3ynbTaT XMMUYECKOH peak-
nuu (puc. 4). Hanbonee 3¢ heKTUBHBIM Ha ypoke OyJeT coYeTaHhe MPOBEICHUS
pearbHOr0 XMMHUYECKOTO SKCIEPUMEHTA U UCIIOJIb30BAaHUEM TEXHOJIOTUHU JOMOJ-
HEHHOW PEAIbHOCTHU C TEIbI0 OTPaOOTKHU ypaBHEHUH XUMUYECKUX peakiuii [13].
Camoe BaxHOE, YTO C MOMOIIBI0 MapKEepPOB MOXKHO BOCIPOHM3BOIUTH PE3YJIbTAT
HEIOCTYIHBIX K IPOBEACHUIO B IIKOJIE JJAOOPATOPHBIX paboT.

Monyns «buonornueckue KIETKH» BKIIOYaeT B ceds Habop MapKepoB
C Pa3NUYHBIMH XMBOTHBIMH W PACTUTEIBbHBIMU KJIETKaMHU. 3/1€Ch HE0O0XOAUMO
HAaBECTU KaMepy yCTpOMCTBAa Ha KapTy JOIMOJHEHHOHN pealbHOCTH M Ha HKpaHe
nosiBUTCSE 3D-Moz1eM1b KJIETKU. DTO MO3BOIUT 00Jiee MOAPOOHO U3YUHUTh CTPOCHHE
KJIETKA U TIOMOYb BBINIOJIHUTH 33JlaHUE B YUeOHHKE, B pa0OYUX JUCTAX WIH TET-
pamu (puc. 5).

Mogayne «KpacHasi KHUTa» COCTOUT U3 MapKepoB C W300pa’KeHUEM KHUBOTHBIX,
pacrenuii u rpuooB u3 KpacHoit kauru. Ha o6opoTHO# cTopoHe mapkepa (puc. 6)
HaXOJUTCS MOJPOOHOE OmHcaHue O0BEKTa. 3/1eCh TaKkKe HEeOOXOIMMO HaBEeCTH
KaMepy YCTpOWCTBa Ha KapTy JOIOJHEHHOW peajbHOCTH U Ha SKpaHE MOSIBUTCS
3D-monens oO0bekTa. [laHHBI MOTYJIh IMO3BOJUT MPUBJIEYh BHUMAHHUE MO/IpacTa-
IOLIEero MOKOJIEHUSI Ha MpoOeMy MCUe3HOBEHHMs BHJOB. Takyke AaHHBIA MOMYJb
HOCUT M BOCIMTATENBbHBIA Xapaktep. M3BecTtHo, uyTo KpacHas kHura BnepBbie
6buta BeimymieHa B aprycre 1978 r. 8 CCCP, u 310 coObITHEe OBLIO MPUYPOUEHO K
oTkpeITHiO B Atixabazne XIV I'enepanpHoi accamOien MexIyHapoIHOTO COr03a

OXpaHbl IPUPOJIBL.

! BB-0BCM
BEC: po ve0 e

Puc. 4. Moaynb Puc. 5. Moaynb Puc. 6. Mogynb «KpacHast kHura»
«XUMNYECKME NPOLLECChHI» «Bbrnonornyeckmne KNneTkn» Figure 6. Module “Red Book”
Figure 4. Module Figure 5. Module “Biological cells”

“Chemical processes”
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Brnepsbie MmoOunpHOE npunnoxenue AR-studium B TeCTOBOM pekume ObLIO
WCTIOJIF30BaHO HA YPOKe XUMUH 9 Kilacca U Ha ypoke Omonoruu 8 xiacca B 'BOY
COLI «OL1 ,,}OxHbI# ropoa““y» noc. I[Tpugopoxusil. B Hauane ypokoB ObL1 mpo-
BEJICH OIPOC Cpenr OOYYAIOUINXCS M yYUTEJIeH Ha MPeaMeT UCIIONIb30BaHUs TeX-
HOJIOTHH JOIOJIHEHHOW peallbHOCTH. B ompoce ydacTBoBano 45 pecroHIEHTOB,
13 HUX 43 MKOJIBHUKA U 2 IIegarora.

n y Bamun HUS AOT O PeanbHOCTU 6ONblUe HOCAT
Vi unm v xapaktep?

3HaKkoMbl M Bbl C NOHATHEM “AONONHEHHaR PeanbHOCTL"?

43 orsera
43 oteera

®fa
@ Her

@ Pasanexarenshbit

@ Obpasosatenshuiit

256%

WcnonbayeTe nu Bol NPUNOXEHUA RONONHEHHON peanbHOCTU? XoTenu 6bl MCNONB3OBATL NPUIIOKEHUS AONONHEHHON PEaNbHOCTH Ha YPOKax
43 otseta 6MONOT MK, XUMUN UK GU3NKN?
430teera

®na

@ Her ®fa
l @ Her

Puc. 7. Pe3ynbraTsl aHKETUPOBAHUS y4aIlUXCA
I'BOY COI «OIT ,,}OxHs1i ropon» moc. Ipunopoxusrii, Camapckas 001acTs

Are you familiar with augmented reality?

Do you use augmented reality apps for entertainment
or education?

43 response A0 o
® Yes .
® No @ Entertainment
® Education
Do you use augmented reality applications? Do you want to use augmented reality in chemistry,
biology or physics lessons?
43 response ® Yes

@

45 e
628% ® No ® Yes
® No
14%
86%

Figure 7. The results of the survey of students of the secondary school “Sothern City,” Samara region

B pesynbpraTte ompoca crano U3BECTHO, YTO OOJIbIIAs YacTh PECIIOHIECHTOB
3HAET O CYIIECTBOBAHUU TEXHOJOTUU JOTOIHEHHON PEaIbHOCTH, HO JIMIIL Majast
YacTh MCHOJb3YET MPUIIOKEHUS IONOJIHEHHON peanbHOCTH. [Ipunoxkenus qomos-
HEHHOW peaslbHOCTH, KOTOpbIE HCIOJB3YIOTCS PECIOHIEHTaMH, OOJIbIIE HOCHUT
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pa3BieKaTeIbHBIA XapakTep, JUllb 25,6 % OTBETUBLINX HCIHOJB3YIOT JOMOJIHEH-
HYIO PEaIbHOCTh g 00ydeHus. 86 % pEeCrnoHJACHTOB MOJIOKUTEIHHO OTBETHIIN
Ha BOMNPOC O BKIIOYEHUH TEXHOJIOTMH JIOTIOJTHEHHOW PEalIbHOCTH B IIKOJIbHBIE
MpeAMETHI €CTECTBEHHOHAYUHOTO 1HKia (puc. 7). Takke oOyuaromuecs BbICKa3a-
JY MHEHUE, YTO «IOTMOJHUTENbHAs PeaJbHOCTh JaeT IIaHC MOCMOTPETh Ha pas-
JMYHBbIE 0OBEKTHI, IPOIIECCH] WIN SBJIEHUS, KOTOPbIE Mbl HE MOKEM YBUJAETh H3-3a
pa3nUYHbBIX (AKTOPOB» U «MBI MOKEM PACCMOTPETH BCE B JETANAX U B3aUMOJCH-
CTBOBaTh C OOBEKTaMU B peajbHOM BPEMEHH, M3-3a UEro INMPEAMETHl CTAaHOBATCA
WHTEpEeCHE! W He HYKHO OyJIeT 3a/1aBaTh JOMOJHUTENbHBIE BOMPOCHl YUUTEISIM).
VYyutens, B CBOIO OuYepe/b, MCIBITHIBAIOT 3aTPYyAHEHUS NPU HEOOXOIUMOCTH
NpUMEHEHUs1 B cBoel mpodeccuoHanabHOU AesTenbHocTH AR/VR-TexHonmorui,
a TaKXke IUIOXO MPEICTaBISAIOT, KaK MOXHO MCIOJb30BaTh BO3MOXXHOCTH 3THX
TEXHOJIOTHI B 00pa3oBaTeNbHOW MpAKTHUKE JJIs OpTaHU3aIlMl OCHOBHBIX BHIIOB
NesATeTbHOCTH o0yJarommmxcs [ 14].

Bo Bpems ucnonbszoBanus npunoxenus AR-studium Ha ypokax mo pesyib-
TaTaM MeJarorn4eckoro HaOOJeHUs OTMEUEHO, YTO MHTEPEC K U3YUEHHUIO TEMBI
noBeIcuyics. JleTn ObLIM aKTUBHBI M 3aMOTHUBUPOBAHBI B JOCTHKEHUH pe3yJibTaTa
ypoka. Taxxe MOXHO OTMETUTh, UTO Ha ypOKe OBbLIH JIETH U YUUTENs, KOTOPhIE HE
3HAJIU [IPO TEXHOJIOTHUIO JIOTIOJHEHHON PEaJIbHOCTH M HUKOI'ZIAa €€ HE MCII0JIb30Ba-
mu. Ha ypoke ¢ mpunokenuem AR-studium oHM cMOTIM BIepBBIE NMPUMEHHTH
TEXHOJIOTHIO JIOTIOJTHEHHON peaibHOCTH, MPUYEM B 00pa30BaTeIbHOM KOHTEKCTE.
[TonoxxurenbHble pe3ynbTaThl OT MCIOIb30BAaHUS TEXHOJIOIMH JIONOJHEHHON pe-
AIBHOCTH JAIOT BO3MOXKHOCTH Ui MPOBEICHUS NalbHEHIero menaroruaeckoro
WCCIIEIOBaHUS U HAayYHBIX M3BICKAHWN B 00JacCTH MpUMEHEHHUS MOOUIBHBIX 3D-
MoJieNell U AEMOHCTPALMU HEJAOCTYIHBIX JIAOOPATOPHBIX OIBITOB U OOBEKTOB
Ha ypoKax XUMuHU u 6uosoruu. [Ipu ycnemHom npoBeeHNH HCCIeA0BaHUs aBTO-
pamu Oynet pa3zpaboTaH caifT, rae B o0mieM aocTyne OyaeT pa3MerieHa uHQop-
Malus O MPOEKTE, 3arpyKEHbI ISl CKAUMBAaHUS KapThl JONOJIHEHHON pEalbHOCTH
Y JaHa CChUJIKAa Ha YCTAaHOBKY MOOMIBHOTO mpuioxkenust AR-studium. Ipunoxe-
Hue AR-studium Oyzaer mopaGoTaHO HOBBIMH pa3feliaMd U KapTamH JOIMOJHEH-
HOM pPEAILHOCTHU.

3akiouenue. OMNbIT OpraHu3alyyd YPOKOB C IEMOHCTpAIIMENH HEAOCTYITHBIX
71a00paTOPHBIX OMBITOB U OOBEKTOB MPU W3YYCHUHU XHUMHH U OMOJIOTHH B OCHOB-
HOM IIIKOJIE TIO3BOJISIET CeNIaTh BBIBOJ O HAIWYHMHM CYIIECTBEHHBIX OTIUYUN 00pa-
30BaTEJIBHOTO TMPOIIECcCca, PeasTu3yeMoro ¢ MpuMeHEeHHEM MOOWIbHBIX 3D-Moneneit
Y TEXHOJIOTUHU JOTIOJIHEHHOUW PEallbHOCTH.

B cBs3u ¢ BbIIECKAa3aHHBIM MOYHO NPETIONI0KUTD, YTO PUMEHEHNE JIOTIO0JI-
HEHHOM peaJIbHOCTH TaKXKe MOXKET CIIOCOOCTBOBAThH MOBBIICHUIO HHPOPMAITUOHHON
KyJIBTYypbl IIKOJGHUKOB, YUUTeNed U Aaxe poauteneil. TexHomorus IOMOITHEHHOM
pearbHOCTH MO3BOJUT PACIIMPUTH IPAaHUIBI MH()OPMATH3AIMK IIKOJIBHOTO 00pa-
30BaHus. Bo3aeiicTBrE TONOJIHEHHON PEaTbHOCTH MOXKET MIPUHECTH MOTEHIUAb-
HYIO MOJIb3Y B 00YYEHHU M TIOBBICUTH YPOBEHBb YCBOCHHSI MH(GOpPMAIIUU, CHHTE3H-
pys pasnuunble GopMel ee npeacraBienus [15].

OrpomMHbBIM TUTFOCOM HCIIOJIb30BAHUS TE€XHOJOTHH JIOMOJHEHHOW peabHO-
CTH SIBJISIETCSl €€ HAarJIAHOCTh, MH(OpMAIMOHHAs MOJHOTA, UHTEPAKTUBHOCTDh U
MOTPYKEHUE B MIPEAMET M3YyUCHHsI, UTO CO3/aeT CHHEpreTuIecKuil 3pdext B 00-
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pa3oBaHuU. YJOOCTBO MCIOJIb30BaHUS MOOMIBHBIX 3D-Monenelt ynpouaer npo-
1ecc 0O0bsCHEHHS HOBOro Matepuaina. lIpu 3Tom, ocBamBasi TEXHOJIOTHIO JIOTIOJN-
HEHHOH peanbHOCTH, MOBBIIIAETCS YPOBEHb HH()OPMAIIMOHHON TPaMOTHOCTH Y4H-
TEJsl U YUEHUKOB, a TAK)KE€ YPOBEHb MOTUBALIMU K U3YUYEHHUIO NIPEAMETA.

AKTUBHOE pa3BUTHE WH(OPMALMOHHBIX TEXHOJIOTHUH BieYeT 3a cOOOH mo-
SIBJICHUE HOBBIX ()OpPM OOYHYEHHs C MCTOJIb30BaHUEM APYTUX UHTEP(ENCcOB B3au-
MojeiicTBua oOydaromerocss ¢ MHpopmanueid. HoBbele nHTepeNchl TOIKHBI
OBITH OCHOBaHbI HAa HE OOBIYHOM TpaMUeCKOM MEHIO U MaHEeNsX UHCTPYMEHTOB,
a Ha €CTECTBEHHBIX, IIPUCYILINX UYEIOBEKY METOAAX B3aUMOJEHCTBUS, HAIIPUMED
JKECThl WM YesoBeueckas peub [4]. Mcmonbp3oBaHHE BO3MOXKHOCTEH COBPEMEH-
HBIX MH(OPMAIMOHHBIX TEXHOJOTHH MOJHUMAIOT 00pa30oBaHUE HAa COBEPLICHHO
JIPYroi Ka4YeCTBEHHBIN YPOBEHB.
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Problem statement. The formation of a lexical skill involves the mastery of
lexical units, their meanings, as well as the rules of word formation, the correla-
tion of words with other lexemes in thematic and semantic groups, the rules for
their selection and use. The teacher should take into account all the components of
the lexical skill both when semantizing lexical units and when working with lexi-
cal exercises [1, p. 12]. Traditionally, the formation and development of lexical
skills in the university is carried out in the classroom.

The introduction of the learning management system of a modular object-
oriented dynamic learning environment (LMS Moodle) into the educational pro-
cess of universities has greatly expanded the capabilities of teachers in the field
of modern educational technologies application, as evidenced by the works of
[.G. Bakanova et al. [2], N. Kerimbayev et al. [3], E. Shchedrina et al. [4],
J. Wang [5], A.V. Koren’ et al. [6], S.S. Mukhlisov et al. [7], A.Yu. Ostroumova [8].

LMS Moodle is widely used for teaching various foreign language skills.
N.A. Fenenko et al. [9], E. Shostak et al. [10], A. Khusainova et al. [11],
A.F. Mingazova [12], K.A. Girfanova et al. [13], S.V. Ptushko et al. [14],
N. Khudoley et al. [15] have described in detail the features of using LMS Moo-
dle, and its methodological possibilities in foreign language teaching.

We consider it expedient to use LMS Moodle tools for the formation and
development of lexical skills. The work on the development of lexical skills can be
carried out remotely: students can complete assignments and exercises in a con-
venient way. LMS Moodle has a wide variety of tools for the teacher to create sets
of interactive tasks and exercises of various types that can be used at various sta-
ges of the formation and development of lexical skills. There can be differention,
repetition, transformation, substitution and constructive online lexical exercises
[1, p. 16]. Interactive exercises and tasks can be both educational, after which stu-
dents can see the correct answers, and control, when students are graded for
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the task completion. The purpose of this article is to show which LMS Moodle
tools are the most effective to form and develop the lexical skills of students of
a non-linguistic university, as well as to substantiate the types of interactive tasks
and exercises that can be designed on their basis by a foreign language teacher.

Methodology. The work on the formation and development of lexical skills
using LMS Moodle was carried out by the author with the 1%-and 2"%-year under-
graduate and graduate students of the non-linguistic Federal State Budgetary Edu-
cational Institution of Higher Education “Krasnoyarsk State Agrarian University”.
The creation, implementation and testing of lexical tasks and exercises created by
means of the LMS Moodle toolkit were carried out by us from 2019 to 2022.
It is important to note that these interactive tasks and exercises have provided in-
valuable assistance to both the teacher and students during the COVID-19 coro-
navirus pandemic, when students were forced to learn remotely. The distance
learning format required the author to carefully select the LMS Moodle tools that
are most suitable for developing the students' lexical skills. In addition, we ana-
lyzed the results of students’ work in the Moodle e-learning environment, which
allows us to assess the degree of effectiveness of using a particular tool, as well as
the possibilities of using it to create interactive exercises of various types.

The work on the formation and development of lexical skills includes three
stages: 1) semantization (introduction) of lexical units; 2) their training and deve-
lopment; and, finally, 3) control. The main goal of the semantization stage is
the introduction of new lexical units into the students’ vocabulary taking into ac-
count orthoepic rules and semantic features. For this purpose, the teacher can cre-
ate online differentiation exercises using the Glossary or Page tools (for example,
listen to the words and repeat them after the speaker; do a letter/sound analysis of
words; listen to words and find them in the text, etc.). The purpose of working out
lexical units stage is to best fix them in the memory of students, for which
the teacher can use the tools Quiz, Hyperlink, as well as a number of repetition
or transformation interactive exercises created by their means (for example, read
the words in the list; read the words and repeat them from memory; paraphrase
a foreign word in a foreign language, etc.). The purpose of the control stage is to
check and evaluate the quality of mastering new vocabulary by students, their
ability and willingness to use new lexical units in practice. For the stage of con-
trol, the teacher can use the tools Quiz, Hot Pot to create a variety of substitution
and constructive online exercises (for example, determine words by their defini-
tions; replace words in the native language with words in a foreign language; re-
place words with synonyms or antonyms, etc.).

Most LMS Moodle tools allow the teacher to use sound files that can be
embedded in online tasks and exercises for the development of lexical skills.
It is important that the teacher can use not only ready-made sound files available
for free on the Internet, but also create them independently, depending on the pur-
pose of the task or exercise, and taking into account the level of foreign language
proficiency of the students. To create sound files on his/her own, the teacher can
use one of the many free text-to-speech converters that are available on the Inter-
net. The use of sound files in interactive tasks and exercises for the formation and
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development of lexical skills proves that both the quality of education and the stu-
dents’ motivation to perform lexical tasks and exercises are significantly improved.

Results and discussion. By means of LMS Moodle tools we have designed
and performed numerous online lexical tasks and exercises to form and develop
lexical skills when teaching a foreign language.

At the stage of new lexical units’ semantization, it is advisable to use Page,
as well as Glossary. The easiest tool for a teacher to create and implement in an e-
learning course is Page. Page (or Web page) is an easily updated tool. Page is
created by means of a text editing device. The page makes it possible to display
lexical units, texts, pictures, sound and video files.

At the stage of introducing new foreign vocabulary, Page allows the teacher
to introduce a list of words on a specific topic into the electronic course according
to the principle of a duo-lingual dictionary: each new foreign word is accompa-
nied by transcription and translation into the native language. The Page toolkit
allows the teacher to embed a sound file with new lexical units (Figure 1).

Listen, read and learn the active vocabulary:

> 0 e o [&
Sole proprietorship [saul pra praistsfip] NHanBUAYaNbHOE
NpeANPUHUMATENLCTBO
Profit [ profit] INpubkine
lOwner [launa] [Bnagenetl, cobCTBEHHMK
Business [biznis] [busrec, npeanpusiTue, Aeno
|Capital [ keeprtl] Kanuran
Invest [In vest] MuBecTpoBaTe
Investment [In vestmant] MHBECTULNW, BAOXEeHWEe
Kanutana
[Employer [tm’plats] Pabotopatens
[Employee [emplor'i:] Haemubll paboTHUE,
[COTRYAHMK

Figure1. A fragment of the differentiation Page exercise

The presence of a sound file in the Page can greatly facilitate students’ ac-
quaintance with new vocabulary, since in this case they will be able not only to
read the words, but also to listen to their correct pronunciation in a foreign lan-
guage. This way of learning new words is more effective. The teacher has
the ability to independently create sound files for their subsequent implementation
in the electronic course. To do this, he/she can use free converter programs
(e.g.: From-text-to-speech, Balabolka, etc.), which transform text into speech.
At the same time, most converters offer ample opportunities: choosing a language
option (British English/American English), voicing words in a female or male
voice, choosing the desired speech rate, etc. The sound file must be saved in MP3
or WAV format to be uploaded to the e-learning course.

When working on new vocabulary in the Page mode, students have the op-
portunity to listen to a sound file, focusing on the correct pronunciation and stress
in new foreign words. They can perform differentiation exercises, for example:
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listen and repeat words after the speaker; correlate the written image of foreign
words with their correct pronunciation. With this approach, both visual and audi-
tory types of the trainees” memory are involved, and the memorization of foreign
vocabulary is more efficient. To implement Page in the LMS Moodle e-course,
the teacher should:

— turn on the editing, and add Page;

— specify the name of the Page, and implement the Page content (introduce
the necessary vocabulary on the topic, accompany new words with transcription,
upload a sound file);

— save the Page.

Glossary is one of the main tools used by the teacher to work with vocabu-
lary. The main purpose of the Glossary is to upload terms and definitions to
the electronic course. When teaching a foreign language, the Glossary can be used
to create duo-lingual and mono-lingual dictionaries. At the initial stage of for-
mation and development of lexical skills in a foreign language (i.e. beginners, el-
ementary levels), it is more expedient to use a bilingual type of Glossary (for ex-
ample, English-Russian, while the term is entered in English, and its translation
or definition is accompanied in Russian). The bilingual Glossary helps learners
develop sufficient vocabulary on a particular topic. For the students with pre-
intermediate, intermediate, upper-intermediate, and advanced foreign language
proficiency levels, it is more efficient to create a mono-lingual Glossary (for ex-
ample, English-English), while both the word (term) and its translation (defini-
tion) are offered to students in a foreign language. Such a Glossary allows stu-
dents to work not with the translation of the word, but with its meaning; helps
them to understand the context a foreign word can be used in. Besides, the mono-
lingual Glossary explains words using the more commonly spoken foreign words,
thereby expanding the vocabulary of students; it teaches the students foreign lan-
guage thinking, and allows them to build associative links with other words, or
helps them to learn how to explain a foreign word by means of paraphrasing, thus
developing the skill of speech guessing (Figure 2).

compulsory /kem'pal.sari/

ng) that must be done; necessary by law or a rule

% O #
consciousness /'kon.fas.nas/
te of being awake, thinking, and knowing what
% @ @
coursework /'ko:s.wa:k/
set at
% 0 &

Figure 2. A fragment of a mono-lingual (English — English) Glossary
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Glossary can be created both for use in individual topics of an e-course
and for the entire course as a whole. The peculiarity of the Glossary toolkit is that
its terms are connected with other tools of the electronic course, therefore
the Glossary vocabulary is displayed in lessons, texts, exercises as “highlighted”
link units, so that learners can click to remember the meanings of words.

The typical LMS Moodle Glossary consists of terms and definitions that
the teacher needs to upload to the e-learning course. However, the Glossary
toolkit allows the teacher to supplement the words with pictures, transcription
marks, and sound files. Such a Glossary, despite the sophisticated way of its crea-
tion, has greater clarity and efficiency, since a student studying foreign vocabu-
lary sees not only the word and its translation, but also a visual explanation for
the word, stimulating visual memory. In addition, auditory memory is also in-
volved, which is facilitated by working with a sound file of a word. This type of
Glossary contributes to a more effective mastery of new vocabulary by students,
since various types of memory are actively involved.

To upload the Glossary to the e-learning course, the teacher should follow
the steps:

— turn on the editing, and select Glossary; — add a new record; — enter
the name of the Glossary, and introduce a new word with its transcription, then
give a definition of a word in a foreign language. In the Definition section, pic-
tures and sound files can be embedded; — save the Glossary entry. By executing
this algorithm, a foreign language teacher will be able to add an unlimited number
of new words to the Glossary.

It should be noted that Glossary can be filled with content not only by
the teacher: if necessary, the teacher can set in the e-learning course the option of
replenishing the Glossary by students: in this case, students will be able to add
their lexical units to the content of the Glossary on a specific topic, while the
teacher has the possibility of editing (for example, deleting repeated lexical units).
The collaborative work of the teacher and students on the lexical content of the
topic helps not only to increase the volume of the Glossary and diversify its con-
tent, but also to actively involve students in the learning process.

Hyperlink allows the teacher to embed a web link as an e-learning tool.
The web link can connect the e-learning course with any learning program that is
freely available on the Internet. The link can lead both to the main page of
the program site, and to a specific web page. As a rule, we use Hyperlink to intro-
duce various third-party learning services to form and develop lexical skills into
our e-learning courses. Quizlet is considered to be one of them.

Quizlet is a modern online service for introducing, practicing and monitor-
ing the assimilation of new vocabulary. Mastering new vocabulary in Quizlet is
carried in various modes: Flashcards, Learn, Write, Spell, Test, Match, and
Gravity (Figure 4). The teacher can embed a link to the main page of the Quizlet
service, so that the student can have access to all its sets of flashcards; but it is
better if the teacher embeds links to the specific modes of the Quizlet service at
different stages of vocabulary learning. For example, when introducing new lexi-
cal units, it is good for students to work with Flashcards mode, while at the stage
of vocabulary training, it is desirable to use Learn, Write, or Spell modes. When
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controlling the assimilation of new vocabulary, Test or Match modes can be used.
So, if the teacher believes that it is more expedient for students to learn new vo-
cabulary using the Flashcards mode, it is necessary to use LMS Moodle Hyper-
link to embed the link to Quizlet Flashcards web page:

— turn on the editing, and add Hyperlink;

— choose the Hyperlink name, and enter the URL (here it is necessary to copy
the URL in the Quizlet service — the flashcards web page, — and paste it into URL in
the Moodle course, for example: https://quizlet.com/688761073/flashcards);

— save a link to Quizlet.

Figure 3 is an example of one of the many Quizlet flashcards we created for
the vocabulary learning stage for bachelors in Economics. Using the Flashcards
mode, students perform differentiation and repetition exercises: they sequentially
learn new vocabulary by clicking flashcards with the mouse button. The flashcards
are double-sided, and the front side offers the term in English accompanied by
a picture for clarity and better memorization, while the back side offers the trans-
lation of the term into Russian. Students can use the Flashcards mode with no
time limit, while they can “put aside” (with a mouse click) well-remembered terms,
and focus their efforts on those terms that are more difficult to learn. As soon stu-
dents memorize new words, they can proceed to the next stages which are training
and various forms of working out new vocabulary. For this they should choose
the Learn, Write or Spell Quizlet modes. To embed these modes in an e-learning
course, the teacher should use LMS Moodle Hyperlink to upload the proper link to
Quizlet Learn, Write, or Spell web pages.

‘ Flashcards C: Learn B Test % Match

< 1/20 VARl ¢

Sole proprietorship

y
i

Click the card to flip it & I , |

>

Figure 3. The Quizlet Flashcards mode embedded using Hyperlink

Quiz is used to create online tasks and exercises of various types. We con-
sider the Quiz to be more expedient to use at the stages of vocabulary training and
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controlling. At the stage of vocabulary training we use the “Multiple choice” Quiz
tasks and exercises, while at the controlling stage Matching and Short answer are
more preferable.

To implement the Quiz in an e-learning course, the teacher must first create
a Quiz template, and then fill it with the required content. Therefore, the teacher
should consistently follow the steps:

— turn on the editing, select and add Quiz;

— set the Quiz parameters (the number of attempts; the time allotted for
the tasks; penalty points for incorrect answers; the deadlines for completing
the tasks; assign a grade/number of points for completing the tasks, etc.);

— save the Quiz template.

Then the teacher should proceed to filling the Quiz template with questions.
All questions of the LMS Moodle e-courses are created in the Question Bank,
and stored there. The teacher can embed an unlimited number of questions into
any e-learning Quiz template from the Question Bank. Therefore, to create new
questions, the teacher should:

—select the Question Bank, choose the question type (e.g. “Multiple
choice,” “Matching,” “Short answer”), and add it;

— write the title of the question, and introduce the question content (the text
of the question is introduced here; a sound file is embedded, if necessary);

— formulate the correct answer to the question (for “Multiple choice” several
answers should be offered);

— save the question in the Question Bank.

The next step is to place questions from the Question Bank in the Quiz tem-
plate. To do this, the teacher should:

— turn on the editing;

— select Quiz editing;

— select the necessary questions from the Question Bank, and add them to
the Quiz edited;

— set a score/mark for the task performed;

— save Quiz. Thus, the Quiz is completely ready for operation.

The “Multiple choice” Quiz involves choosing one or more correct answers
from a set of options. We have developed for students several types of the “Multi-
ple choice” tasks and exercises to be used at the stage of training new foreign
words. In the simplest “Multiple choice” exercise students are asked to choose
the correct Russian translation of the English word, while 3—4 options for a pos-
sible Russian translation are given. The more difficult “Multiple choice” task is
the reverse one, when the teacher asks students to correctly translate a Russian
word into English, while several English options are given.

The most difficult, but interesting option is the “Multiple choice” online
transformation exercises containing embedded sound files. In this case, the task is
given as a sound file, which is embedded in the Quiz as MP 3 (or wav.) file. Stu-
dents must listen to the sound file, and choose the correct Russian translation of
the English sounded word. These “Multiple choice” exercises are to train not only
lexical skills, but also listening skills, as they encourage students to correlate
the sounded word with its written image. The examples of various “Multiple
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choice” Quiz tasks are shown in Figure 4. In general, the “Multiple choice” tasks
and exercises effectively contribute to the memorization of new lexical units, fix-
ing them in the memory of students.

CEICIE
(]

Question Listen and choc vord:
lish attempt
S O —0 o I
Flag a T ymer

o - Y
uest Blb. Er o

e Ei -
Question

2

Figure 4. A fragment of LMS Moodle “Multiple choice” Quiz exercise

The Matching Quiz is generally intended to correlate the questions with
the answers. We have designed and performed a number of various online Match-
ing tasks and exercises for the teacher to check how accurately students can corre-
late new foreign words with their transcriptions, definitions, and pronunciation.
Figure 5 shows an example of the online differentiation Matching exercise. In this
exercise, students need to match some new English words with their transcription
options given in the drop-down menu. This exercise helps students memorize new
words, and develops their reading and writing skills, as students learn how to spell
and pronounce new words correctly.

Question Match the word with its transcription:
2

completion | [kem'plin] v

compare [kem'pes] v

¥ Flag question competition | [kpmpr'tzfn] v

£ Edit

question

Previous page Next page

Figure 5. LMS Moodle “Matching word with transcription” Quiz exercise

The substitution “Matching” tasks and exercises have proven their high ef-
ficiency in practice. In these exercises, students are asked to correlate the words
being studied with their definitions. An example of the “Matching” tasks in the
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LMS Moodle e-course is shown in Figure 6. For convenience, we have grouped
the definitions of new words into questions, and the drop-down answer menu provides
options for the words studied, so that the exercise does not look cumbersome.
The online “Matching words with definitions” tasks and exercises help students
not only memorize new vocabulary, but also form students’ ability to paraphrase
words, and explain them by means of the commonly used words and word-
combinations, thereby enriching students’ vocabulary, and developing their read-
ing and speaking skills.

Question Match the definition with the correct word:
3

(of something) that must be done; necessary by law or a rule
compulsory v

¥ Flag question

£ Edi
question
work set at regular periods as part of an educational course
coursework v
the subjects studied in a school, college, etc. and what
each subject includes curriculum
Please answer all parts of the questior
Previous page Next page

Figure 6. LMS Moodle “Matching words with definitions” Quiz exercise

The most interesting and highly effective are the transformation and con-
structive “Matching” tasks and exercises containing sound files. These tasks im-
ply the students’ ability to correlate the sounded word with its written image.
For students with higher levels of foreign language proficiency, the teacher can
offer a more difficult task with sound files — to match the voiced word definition
with one of the words from the drop-down menu. An example of the “Matching”
quizzes exercise with sound files is shown in Figure 7. In online “Matching” exer-
cises containing sound files, it is advisable to upload the sound files as questions,
while the words being studied should be grouped in a drop-down menu, and up-
loaded as the answers. “Matching” tasks and exercises containing sound files
help the teacher to successfully control the degree of mastering new vocabulary
by students, and also contribute to the development of the students’ listening,
reading and writing skills, since the students not only listen to the file with
the word, or its meaning (explanation), but also read the answer options, paying
attention to the correct spelling.

The “Short answer” Quiz involves the trainees’ introduction of a short and
precise answer to the question made. To control the assimilation of new vocabu-
lary by students, we have designed and performed several options for the “Short
answer” tasks. One of the options for transformation tasks is shown in Figure 8:
students have to write the correct Russian translation of the English word.
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The teacher can make the opposite version of the task, and ask students to write
an exact translation of the word from Russian into English. Such transformation
tasks are well suited for students with the “beginners” or “elementary” levels of
language proficiency. These exercises help students concentrate, involve visual
memory, and develop their reading and writing skills.

6
Question Listen to the recordings and choose the correct words: U
6

Finish attempt

PO
quest > ) — 000 [d e
market place
marketing
> O e oot [ stakeholder
Previous page Finish attempt ...
Figure 7. LMS Moodle “Matching” Quiz exercise containing sound files
Question Choose the correct translation of the word:

Partnership

Answer| napTHepCTBO

Previous page Next page
Figure 8. LMS Moodle Quiz “Short answer”

Figure 9 shows the example of the substitution and constructive “Short an-
swer” Quiz tasks. These tasks are suitable and will be of interest to students with
a higher level of foreign language proficiency — “intermediate,” “upper-intermediate,”
“advanced.” In the exercise shown in Figure 11, students are asked to identify a word
by its meaning (in English), and write it correctly in English. The teacher can take
the definition of the word from any English — English dictionary (for example,
he/she can use the Cambridge online dictionary, which, in addition to words, indi-
cates the levels of language proficiency: https://dictionary.cambridge.org/en/). Sub-
stitution and constructive tasks and exercises help the teacher to check the quality of
students’ mastering new vocabulary. As the students note, such tasks help them not
only to effectively memorize new words, but also contribute to the development of
word paraphrasing skills, develop speaking, reading, writing skills, and generally
broaden the students’ mental faculties.
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Question Define the word according to its meaning:

5 a situation in which someone is trying to win something or be more successful than

someone else

o ) Answer; competition
" Flag question

£ edic

question

Previous page Next page
Figure 9. LMS Moodle Quiz “Short answer:” define and write the word according to its meaning

Another version of the differentiation task in the “Short answer” Quiz is
shown in Figure 10. In this task, the teacher asks students to identify the word by
its English transcription, and write the word correctly in English. In this way,
it is possible to control how accurately the trainees correlate the sound image of
a word with its written image. In addition, these tasks develop students’ reading
and writing skills.

It should be noted that Quiz is automatically checked by LMS Moodle,
which allows the teacher to easily control the performance of tasks by students,
and monitor their progress in mastering new lexical units; and students have the
opportunity to see the grade/points for tasks immediately after they are completed.

Identify the word by its transcription:

[kem'pea]

Answer: compare

Next page

Figure 10. LMS Moodle Quiz “Short answer:” identify and write the word using its transcription

Hot Pot is used at the stage of lexical units’ control. It is considered to be
one of the most popular among both students and teachers of a foreign language.
Hot Pot allows the teacher to create crossword puzzles in order to check the quali-
ty of mastering new foreign words. A Hot Pot crossword puzzle can be both duo-
and mono-lingual. Duo-lingual crossword puzzles are a good way to control the
knowledge of new vocabulary for “elementary” or “beginners” students. In such
crossword puzzles, instructions and tasks are usually given in Russian, and stu-
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dents have to translate and enter the words into a crossword puzzle in a foreign
language.

Mono-lingual crossword puzzles are used for students having higher levels
of foreign language proficiency. In such crossword puzzles, instructions and ques-
tions for the tasks, as well as the required answers, are given in a foreign language
(Figure 11). Solving crossword puzzles in a foreign language helps students
memorize and correctly reproduce new vocabulary in an entertaining way. Besides,
it promotes the development of writing and reading skills, develops memory, as-
sociative and logical thinking, and erudition. Hot Pot crossword puzzles enable
the teacher to quickly assess the level of mastering new vocabulary by students,
and the students are motivated to re-learn the lexical materials that were not fully
mastered by them in the learning process.

Across: 7: someone whose job is to teach Enter | Hint

Figure 11. An example of a mono-lingual Hot Pot crossword “Jobs and responsibilities”
in the e-learning “Foreign language” course

The creation of crossword puzzles in the Moodle e-learning course is two-
staged: Stage 1 is to create the Hot Pot template, where the crossword puzzle will
subsequently be uploaded; Stage 2 is to create a crossword puzzle, and upload it
into Hot Pot. Thus, the crossword itself is created in a third-party application pro-
gram and embedded in Hot Pot as a separate file. The algorithm for creating a Hot
Pot template in an e- course is as follows:

— turn on the editing, select Hot Pot, and add it to the e-course;

— enter the name (e.g.: “Crossword”), and enter the file name (the finished
file with the crossword is loaded here);

— fill in the crossword puzzle entry page (here it is necessary to give stu-
dents the instructions for solving the crossword puzzle);

— fill in the crossword puzzle exit page (the number of attempts to solve
the crossword puzzle, feedback from the teacher, etc.);

— establish crossword evaluation criteria, and save Hot Pot in the e-learning
course.

The crossword puzzle is created as a separate file in the Hot Potatoes appli-
cation program, which the teacher can download and install on his/her computer
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desktop for free. In the Hot Potatoes app, it is necessary to select JCross, which is
a crossword tool. Next, the teacher follows the steps:

— enter the name/title of the crossword to be created;

— create a crossword grid (the words planned for solving are entered here using
Enter);,

— add word definitions;

— save the file with the finished crossword on the computer desktop. Later
on, this crossword file is embedded in the “File name” window when creating
the Hot Pot template.

The use of LMS Moodle tolls Glossary, Page, Hyperlink, Quiz, Hot Pot,
as well as numerous types of interactive tasks and exercises created on their basis,
help a foreign language teacher to form and develop students’ lexical skills in
an entertaining, memorable way. The author’s experience in the development, im-
plementation and practical application of these lexical online exercises confirms
that students get more motivation to master foreign language vocabulary. A varie-
ty of interactive tasks make this process more interesting, exciting and non-
standard. Different types of memory — mechanical, visual, auditory — are involved
in the process of memorizing new vocabulary which is facilitated by the ability to
embed images and sound files through LMS Moodle tools; logical and associative
types of thinking are developing, therefore, memorization and mastering of new
lexical units is more intensive and efficient. In addition, interactive lexical exer-
cises help to expand the general outlook of students, and increase their erudition.
We believe that our results of the development, implementation and use of online
lexical tasks and exercises created using the interactive LMS Moodle tools Glos-
sary, Page, Hyperlink, Quiz, Hot Pot, used at the stages of introduction, training
and control of lexical units, and intended for students of the Krasnoyarsk State
Agrarian University, can be regarded as positive.

Conclusion. The richer the students’ vocabulary, the more qualitative and
figurative their speech is. It is impossible to carry out full-fledged foreign lan-
guage communication with an interlocutor without good knowledge of foreign
language vocabulary: lexical skills are the basis for further mastering a foreign
language. The formation and development of lexical skills and abilities are im-
portant at any stage of teaching a foreign language, since at first the students mas-
ter the basic vocabulary, and then, on its basis, the vocabulary of higher levels is
mastered; the students learn to make simple sentences based on the basic vocabu-
lary, and then they proceed to make more complex, detailed statements. There-
fore, the teacher constantly conducts work on the formation and development of
the students’ lexical skills. It is important for the teacher to be able to use not only
traditional, but also modern scientific and technical achievements and methods for
the formation and development of lexical skills. The use of new interactive teach-
ing methods and techniques makes this process more motivating and educational
for students. For the teacher, the use of interactive LMS Moodle tools helps to up-
date and diversify the process of teaching students foreign language vocabulary.

To be ready for classes, the teacher can easily select and implement in
his/her e-learning course both ready-made free online materials or educational
tools and services, and develop the materials on his/her own, taking into account
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the specific purpose and objectives of the lesson, as well as the levels of students’
language proficiency. In conclusion, we note that the LMS Moodle tools Page,
Glossary, Quiz, Hyperlink, Hot Pot, and creative online tasks and exercises deve-
loped on their basis are useful and effective at various stages of lexical skills for-
mation and development, and can be successfully used by foreign language teachers
both in non-linguistic and linguistic universities, as well as in other educational
institutions — schools and colleges.
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