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JKOCUCTEMA 0bPA30BAHUA B3POCNbIX:
KOHCTPYUPOBAHWE TEPMUHONOTMYECKOI0 N0NA
W MEHAUCLUNIUHAPHOIO TE3AYPYCA

M. 0. CemenoB!, M. H. Kuueposa?, U. C. Tpudouosa’
TromeHckuli 20cydapcmeeHHwlil yHusepcumem, TomeHs, Poccusi.
E-mail: 'm.y.semenov@utmn.ru; m.n.kicherova@utmn.ru; i.s.trifonova@utmn.ru

AHHomauus. BeedeHue. AKTYyaJlbHOCTb OGYC/IOBJIEHA CTPEMMTENbHBIM pacUIMpeHueM 00pa3o-
BaTebHOTO MPOCTPAHCTBA, MOSIBIEHNEM HOBBIX aKTOPOB, MOCTABIIMKOB 00PA30BaTEIbHBIX YCIYT, UTO
CBUIETEeNbCTBYeT 06 M3MeHeHU MHCTUTYIVIOHAIBHOTO JaHamadra o6pa3oBanyst B3poIsiX 1 Gopmu-
poBaHus 06pa3oBaTenbHbIX 3KocKcTeM. Kak B Mupe, Tak 1 B Poccuu pacTeT 3ampoc Ha ITpeojjoieHe KBa-
JMGUKaLMOHHOIO pa3pbiBa U IepeobydyeHre 3HAYNTeNbHOM YaCTy B3POCIOro HaceaeHysl, B CBSI3Y C ueM
Ype3BbIYaifHO BaKHBIM CTAHOBUTCSI KOMIUIEKCHOE M3y4yeH)e HelpepbhIBHOTO 06pa3oBaHMS B3POCIIBIX,
BKJII0Uas opmanbHOe U HepopmanbHOE 06pa3oBaHNMe, B COMPSIKEHHOCTH C 3alpocaMu MiaThopMeH-
HOJi sKoHOMMKM. HabmomaeTrcst TeHOeHIMS Tpeobpa3oBaHysl uaen o6pa3oBaTeIbHOM HKOCUCTEMBI He-
IIPePHIBHOTO 06pa30BaHysI B3POC/IBIX B IPOLYMaHHYI0 00pa30BaTeIbHyI0 MOMUTUKY. OnHaKo mpobiema
3aKJ/II0YAETCS B TOM, YTO HAYUHO-METOAMYECKOe 0O0CHOBaHYE YKOCHCTEMHOIO IIOAXO0/1a U MOC/IeAYIoIIast
paspaboTKa yIpaBlIeHYeCKYX JeiiCTBIIL IT0 PA3BUTHUIO KaueCcTBa 06pa30BaHMsl, UeI0BEUECKOr0 KamyTaa
HEBO3MOKHBI 63 eIHOTO TePMIHOJIOTMYECKOTO SI3bIKa OIMCAHMS.

Llenv. CraThbst HaLeJIeHA HA TEOPETUYECKOe 060CHOBAHME 1 KOHCTPYMPOBAHME TEPMMUHOIOIMYECKO-
TO IOJISI, MeXXIVCLUIUIMHAPHOTO Te3aypyca 9KOCUCTeMbl 06pa30BaHMs B3POCIIBIX.

Memodonozusi, memodst u memoouku. MeTonoNIOrMIeCcKy0 OCHOBY COCTaBVI/IV 9BOMIOIVIOHHBI, CU-
CTEMHBIN ¥ MEXIUCIUIUIMHAPHBIN TOIXO0/IbI, TO3BOJISIOINME aHATN3MPOBAaTh 06pa30BaHye B3POC/IbIX B
KOHTEKCTe KOMILIEKCHBIX COLMaIbHO-9KOHOMMYECKMUX U 1MbpoBbIx TpaHchopmanuit. ViccnenoBanne
6a31pOBAIIOCh Ha TEOPETUYECKMX METO/aX aHa/IM3a OTeUeCTBEHHO 1 3apy6ekHOI uTepaTypsl (Kpu-
TUYECKMIT aHAINU3 COTePyKaHMi yOIMKaALMil, TOHSITUITHBIN, CPABHUTEIBbHO-COMOCTABUTETbHbIN aHAN-
3bl, TeMaTMYeCKNIi KOHTEHT-aHa/Iu3), KOTOpble MI03BOIMIN ONMCAaTh KaTeropyuaabHOe Ioje U3ydaeMoil
po6JIeMBI.

Pesynomamept. ABTOpaMy yCTAHOBJIEHO, YTO IIOHSITUIIHO-TEPMMHOJIOIMYECKOe II0JIe 3KOCUCTe-
MbI 06pPa30BaHysI B3POC/IbIX (OPMUPYETCST Ha CThIKE UEThIPEX AMCUMUIUIMHAPHBIX 06/1acTeil (9KOIOTHs,
9KOHOMMKA, 06pa3oBaHue, ubpOBbIe TEXHOIOrM). [0 pe3yabraTaM KPUTUIECKOTO aHaIM3a HayuyHOI
JINTEepaTyphl U3 KEI)K,ILOIZ ,[l]/[CLU/Il'IJII/IHapHOf/'I 06J'IaCTI/l BbIZleJIEHbI ITIOHATUS OJIST OIIMCAaHMSI 3KOCUCTEMbI
06pa3oBaHMsl B3POC/IbIX, 0O0CHOBaHA KOHIEMIVSI MeXIMCUMUIUIMHAPHOTO Te3aypyca, [peJjiokeHa ero
Mozenb. C ToMOLIbI0 pa3paGoTaHHOTO Te3aypyca ZaHO TeopeTHIeckoe 0ObsICHeH) e HOBBIM SIBIEHVISIM U
npoueccam B cepe 06pa3oBaHus B3POCIBIX, IIPOBEJEH COMOCTABUTENbHbBIN aHAIN3 HKOCUCTEMBI C Tpa-
IVIVIOHHO cucTeMoit 06pa3oBaHmst B3pocibiX. OHA TPAKTYeTCsI aBTOPaMy KaK OTKPbITOE MHOTOMEePHOe
caMopery/apyeMoe 06pa3oBaTesbHOe IPOCTPAHCTBO, Ile BO3SMOXKHA MHTerpanyst pasHbIX BUIOB 06pa-
30BaHus (hopmanbHOro, HehopMaaIbHOTrO, KOPIIOPATUBHOIO OGYUEHMST) 38 CUET COBpeMEeHHBIX Ludpo-
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BBIX pelleHuit, uTo obecreunBaeT CMMOMO3 M KOIBOJIOLMIO YUACTHMKOB, HOBbIe KOHGUTYpaLuu CBsi3eii
IJIST CO3TAHMsI IIEHHOCTHOTO MPeIIOSKEH NS /IS 06y IatoIXCsl.

HayuHas Hosu3Ha. HoBM3HA Pe3y/bTaTOB 3aK/II0YAETCS B TOM, UTO BIIEPBbIE TIPEIOKEHA KOHIIETI-
1T MEKIMCIUILIMHAPHOTO Te3aypyca, IIO3BOJISIOIIEro OMMChIBaTh TpaHCHOpMalMOHHbIE MTPOLECCHl B
06pa30BaHMy B3POCIBIX; PACKPHIT KOHIIEIT «3KOCHCTEMa 06Pa30BaHys B3POCIbIX»; BbISIBIEHA CITEIV-
(bnKka 3;1eMEHTOB 9KOCHCTEMbBI 06pa30BaHMst B3POC/IbIX B CPABHEHMM C TPAAUIIMOHHO crucTeMoit ob6pa-
30BaHMsI. DKOCHCTeMa 06pa30BaHMsl B3POCIbIX PACCMOTPEHA KaK TeOPEeTUUeCKMii KOHCTPYKT, COL[MaTb-
HO-3KOHOMMYECKOE sIBJIeHNe, yIIpaBIeHvyeckast mapaaurma.

Ipakmuueckasn 3Hauumocme. IIpakTUUECKass 3HAUMMOCTb COCTOUT B TOM, UTO MPEIJIOKEHHBIIT Te-
3aypyc 00ecreunBaeT eaMHbIi S3bIK OMMCAHMSI, BOCTPE6OBaHHbI B Te4arornueckom, yrpaBaeHueckoM,
HayYHOM JIMCKYpCax; 0COGYI0 3HAYMMOCTh 3TO MMeEeT /ISl TIearoroB-IIPakTUKOB, IM3aiiHepOB 06pas3o-
BaTe/IbHBIX ITPOTPAMM ¥ METOIVCTOB, YIIPABIEHIIEB, IPOBAiIEPOB pasHbIXx HopmM 06pa3oBaHMsl B KOH-
TekcTe peopMUPOBAHMS HAIOHATIBHO CUCTeMbI 06pa30oBaHMsl B3POCIbIX, CMHXPOHU3ALIMIM CIIPOCa U
MPeJIOKEeHMsT Ha PhIHKE TPyZa, pa3spaboTKy MHCTPYMEHTOB PEryIMpOBaHMs M COTTPOBOXKAEHNUS 06yyUe-
HMS Ha TIPOTSDKEHUN BCeJi SKU3HU.

Kniouesste cnoea: srocuctemMa o6pa3oBaHusl B3POCIbIX, HEIPepbIBHOE 00pa3oBaHue, obyueHue,
9KOCMCTEMHBIN TTOIX0/I, MEXIMCIMIUIMHAPHBIN Te3aypyc, hopmaibHOe 06pasoBaHme, HeopMarbHOe
obyuenue.

BnazodaprHocmu. ViccrenoBaHye BBITIOTHEHO 3a cueT rpaHTa Poccuiickoro HayuHoro doxzma N2 23-
78-10085, https://rscf.ru/project/23-78-10085/

Jna yumupoeanus: Cemenos M. 10., Kuueposa M. H., Tpudonosa 1. C. IkocucTemMa 06pa3oBaHmsT
B3POCUIBbIX: KOHCTPYMPOBAaHNE TEPMIHOIOTMUYECKOTO OIS M MEKIUCIMIUIMHAPHOTO Te3aypyca // O6pa-
30BaHue 1 Hayka. 2024. T. 26, N2 3. C. 12-39. DOI: 10.17853/1994-5639-2024-3-12-39

ADULT EDUCATION ECOSYSTEM: TERMINOLOGICAL FIELD AND
INTERDISCIPLINARY THESAURUS MODELLING

M. Yu. Semenov', M. N. Kicherova? I. S. Trifonova3
University of Tyumen, Tyumen, Russia.
E-mail: 'm.y.semenov@utmn.ru; m.n.kicherova@utmn.ru; i.s.trifonova@utmn.ru

Abstract. Introduction. The relevance of the study is provoked by the rapid expansion of the edu-
cational environment, the emergence of new actors and educational service providers, which indicate
changes in the institutional landscape of adult education and the development of educational ecosys-
tems. Both in the world and in Russia, there is a growing demand for bridging the qualification gap and
retraining a significant part of adults. Therefore, a comprehensive study of continuing adult education,
including formal and informal education, that is inseparable from the demands of the platform economy,
is becoming extremely important. There is a tendency to transform the idea of an educational ecosystem
for lifelong adult learning into a well-thought-out educational policy. However, the problem is that the
scientific and methodological substantiation of the ecosystem approach and the subsequent develop-
ment of managerial work to develop the quality of human capital education are impossible without a
unified terminological language of description.

Aim. The article is aimed at theoretical substantiation of the terminological field and interdiscipli-
nary thesaurus modelling of the adult education ecosystem.

Methodology and research methods. The methodological basis is framed by evolutionary, systematic
and interdisciplinary approaches to analyse adult education with regard to complex socio-economic and
digital transformations. Using theoretical methods, such as critical, conceptual, comparative, thematic
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content analysis of Russian and foreign publications, the authors described the categorical field of the
problem under investigation.

Results. The authors have found that the conceptual and terminological field of the adult education
ecosystem is shaped at the intersection of four disciplinary areas (ecology, economy, education, digital
technologies). Based on the results, the authors identified the concepts and categories that reveal the
processes in adult education; and proposed the idea of an interdisciplinary thesaurus and its conceptual
model. Using the developed thesaurus, the authors gave a theoretical explanation for new phenomena
and processes in adult education, carried out comparative analysis of the ecosystem with the traditional
system of adult education. The authors define the adult education ecosystem as an open multidimen-
sional self-regulating educational environment, where different types of education (formal, informal,
corporate training) integrate via modern digital tools, providing symbiosis and co-evolution of partici-
pants, new patterns of links aimed at making a valuable offer for learners.

Scientific novelty. For the first time, the idea and model of the interdisciplinary thesaurus have been
proposed to describe transformation processes in adult education; the concept of “adult education eco-
system” has been revealed; the peculiarities of the adult education ecosystem in comparison with the
traditional education system have been identified. The adult education ecosystem is explained as a the-
oretical construct, a socio-economic phenomenon and a management paradigm.

Practical significance. The proposed thesaurus provides a unified description language that is in
demand in pedagogical, managerial and scientific discourses. This is of particular importance for prac-
titioners, designers of educational programmes, methodologists, managers, providers of various educa-
tional forms in the context of reforming the national adult education system, synchronising supply and
demand in the labour market, developing tools for regulation and support of lifelong learning.

Keywords: adult education ecosystem, continuing education, training, ecosystem approach, inter-
disciplinary thesaurus, formal education, informal education.
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Abstracto. Introduccion. La actualidad del tema que nos compete, se debe a la rapida expansion del
espacio educativo, el surgimiento de nuevos actores y proveedores de servicios educativos, lo que indica
un cambio en el panorama institucional de la educacién de adultos y la formacion de ecosistemas for-
mativos. Tanto en Rusia como en el resto del mundo, existe una demanda creciente de superar la brecha
de la cualificaciéon profesional y reorientacién formativa de una parte importante de la poblacién adulta
hacia otras esferas profesionales; esto, debido a la gran importancia que conlleva el estudio integral de la
educacién continua de la poblacion adulta, incluida la educacién formal e informal, en conjunto con las
demandas de una plataforma econdémica. Se observa una tendencia a transformar la idea de un ecosis-
tema educativo para la educacién continua de adultos en una politica educativa reflexiva. Sin embargo,
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el problema es que la fundamentacion cientifica y metodolégica del enfoque ecosistémico y el posterior
desarrollo de las acciones de gestion para desarrollar la calidad de la educacién y el capital humano son
imposibles sin un lenguaje terminoldgico descriptivo unificado.

Objetivo. El articulo tiene como objetivo la justificacion teérica y la elaboraciéon de un campo termi-
noldgico, un tesauro interdisciplinario del ecosistema que implica la educacion de adultos.

Metodologia, métodos y procesos de investigacion. La base metodoldgica se ha conformado por en-
foques evolutivos, sistémicos e interdisciplinarios que permiten analizar la educacién de adultos en el
contexto de complejas transformaciones socioeconémicas y digitales. El estudio se basé en métodos teé-
ricos de andlisis de la literatura nacional y extranjera (andlisis critico del contenido de las publicaciones,
andlisis conceptual, comparativo, andlisis de contenido tematico), que permitieron describir el campo
categorico del problema en estudio.

Resultados. Los autores encontraron que el campo conceptual y terminolégico del ecosistema de
educacion de adultos esta constituido por la interseccién de cuatro areas disciplinarias (ecologia, eco-
nomia, educacion y tecnologias digitales). A partir de los resultados de un analisis critico de la literatura
cientifica de cada area disciplinaria, han sido identificados conceptos para describir el ecosistema de la
educacion de adultos, de igual manera, fundamentado el concepto de tesauro interdisciplinario y se pro-
pone su modelo. Utilizando el tesauro desarrollado, se dio una explicacién tedrica de nuevos fenémenos
y procesos en el campo de la educacion de adultos y se llevé a cabo un analisis comparativo del ecosis-
tema con el sistema tradicional de formacién de adultos. Los autores interpretan la cuestién como un
espacio educativo abierto, multidimensional y autorregulado, donde es posible integrar diferentes tipos
de formacién (formal, informal, capacitacion corporativa) a través de soluciones digitales modernas, lo
que garantiza la simbiosis y la coevolucién de los participantes, nuevas configuraciones de comunicacién
para crear una propuesta de valor para los estudiantes.

Novedad cientifica. La novedad de los resultados aqui expuestos, consiste en que por primera vez se
ha propuesto el concepto de tesauro interdisciplinario, que permite describir procesos de transformacién
en la educacion de adultos; se expone el concepto de “ecosistema de educacién de adultos”; se ha iden-
tificado la especificidad de los elementos del ecosistema de educacion de adultos en comparacién con el
sistema formativo tradicional. El ecosistema de educacion de adultos es considerado como una construc-
cidn tedrica, un fendmeno socioeconémico y un paradigma de gestion.

Significado prdctico. La importancia practica de la investigaciéon radica en el hecho de que el te-
sauro propuesto proporciona un lenguaje descriptivo unificado, que es muy solicitado en los discursos
pedagogicos, de gestion y cientificos. Esto, es de particular importancia para los docentes en ejercicio,
disenadores de programas educativos y metoddlogos, administradores, proveedores de diversas formas
de educacion en el contexto de la reforma del sistema nacional de educacién de adultos, la sincronizacion
de la oferta y la demanda en el mercado laboral, el desarrollo de herramientas para regular y apoyar la
educacién continua.

Palabras claves: ecosistema de educacion de adultos, educacion continua, aprendizaje, enfoque
ecosistémico, tesauro interdisciplinario, educacién formal, aprendizaje informal.
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BBepeHue

OOHMM M3 KITI0UeBbIX BOITPOCOB MEKIYHAPOIHOV HAYUHOM [IOBECTKY SIBJISIETCS
TTOMCK pelleHuit jist TpaHchopmMaliuy 06pa3oBaHMsT B3POCIbIX, IIPEOHOIeHMs Ha-
pacrarorero geduITa HAaBBIKOB 1 KOMITETEHIIMIT B3POCIOr0 HaceaeHus, He06Xo-
IVMBIX JJIST Tlepexoia K 9KOHOMMKe HOBOTO TEXHOJIOTMYECKOro yKiaaga. Kak cunra-
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1oT W. Zhang, U. Hanemann u Z.-Q. Liu ¢ xo/ieramu, Kak B MUpe, Tak U B Poccum
HaOIIOMAIOTCST 3HAUMUTENbHOE pacliMpeHre pbIHKA 00pa3oBaHMsI, CTPEMUTETbHOE
yBeInueHue pasHoobpasus aKTOpOB, IPoBaiimepoB 06pa3oBaTeabHbIX YCIyT (613-
HeC-IIIKOJIbI, TIFIaT(GOPMBbI MaCCOBBIX OHJIAH-KYPCOB, IITKOJIbI MHTEpHET-TIpodeccuit
" Op.), HOBble KoHbuUrypaiun cBsseit [1-3]. B. I. Chigbu ¢ komterammu oTrmeuaior,
YTO 9TO CBUAETEIbCTBYET O PaCIIMpPeHNY 06pa30BaTeIbHOTO IMPOCTPAHCTBA, U3Me-
HEHMSIX MHCTUTYLMOHAIBHOTO JaHAmadTa 06pa3oBaHusl B3POCIbIX, B TOM UYMCIIe
dbopmupoBaHuy 06pas3oBaTeNbHBIX IKOcUcTeM [4]. HanroHanbHast cucrema ¢op-
MaJIbHOTO 00pa30BaHMsI He CIIPaBISIeTCsI C HOBBIMM 3aIlIpoCcaMy O0IeCcTBa 1 PhIHKA
Tpy/a, YBeJIMUMBAIOTCSI CETMeHThI He)opMaabHOTO, CIOHTAHHOTO M KOPIOPaTUB-
HOTO OOyYeHMs. B CBSI3M € 9TMM BO3HMKAET BOMPOC: KaK MCCIeIOBaTh HOBbBIE SIB-
JIEHMSI U TIPOIeCCHI B 06pa30BaHMM B3POC/IBIX, AMHAMUYECKMe TpaHCchopMalyu Ha
pBIHKE 06pa30BaTeNIbHBIX YCIYT B COMPSDKEHHOCTHM C 3arpocamMu IaTGopMeHHOM
SKOHOMMKM? Upe3BbIualiHO aKTyaJbHbIM CTAHOBUTCS KOMIUIEKCHOE M3y4YeHe KO-
CUCTEMbI 00pa30BaHMsI B3POCIbIX BO BCel ee MOMHOTE ¥ MHOTO0Opasuu, BKIOUAst
dbopMmanbHOe o6pa3oBaHMe U HedhopMaabHOE 00yUeHMe, CYIeCTBYIOIINE M HOBbIE
VHCTUTYIIUU OHECeHMs] 00pa30BaTeIbHOTO KOHTeHTa. [IpobaeMy o6ocTpsiet nedu-
LIUT TePMUHOJIOTUYECKOTO SI3bIKa OMMUCAHUS U OTCYTCTBME MEXIUCIUIUIMHAPHOTO
Tesaypyca JIJisl MCCIeI0BaHMS MeHSIIOUerocsl MHCTUTYLIVMOHATbHOTO 06pa3oBaTeb-
HOro JlaHamadTa ¥ KOHIIENTYaJIbHOTO OCMBICEHMSI TIPOIIeCCOB TpaHchopMaIUm
obpasoBanus. Habmomaercs cTpemyeHMe pa3sBepHYTh UIel 06pa3oBaTeIbHOIM
9KOCUCTEMbI HEMpPepPhIBHOIO 00pa30BaHMs B3POCIbIX B MPOIYMaHHYI0 06pa3oBa-
TeIbHYI0 MOMUTUKY. OTHAKO HAYYHO-MEeTOAMUYEeCKOe 0600CHOBaHYE SKOCUCTEMHOTO
MOIX0MA U TIOC/IeIyonast pa3paboTka yIpaBiIeHYeCKMX TeiCTBIUI 110 pa3BUTUIO Ka-
yeCcTBa 06pa30BaHMS UeI0BeueCKOoro KarmmuTaaa HeBO3MOKHBI 63 eJMHOTO TepMu-
HOJIOTMYEeCKOTO S13bIKa OTMCAHMSI.

Llenb cTaThy — TeOpeTUUYECKM 060CHOBATH KOHIIEIIINIO MEXIMUCIIUIUIMHAPHO-
ro Tesaypyca TePMMUHOJIOTMYECKOTO II0JISI 9KOCKCTEMbI 0OpPa30BaHMsI B3POCIBIX U
MIPEeJIJIOKATD MOJIEJTb [IJISI ee OTMCAHMSI.

[TocTaBieHHas 1iejib IPeATIoaraeT MOUCK OTBETOB Ha CJieylolie 1CCieI0Ba-
TeJbCKMEe BOIMPOCHI: KaKye HayyHble OUCHUIUIMHAPHbIE 00JIACTU TTO3BOJISIIOT OIM-
caTh COBpeMeHHbIe Mpoliecchl TpaHchopmauuy B chepe 06pazoBaHMsT B3POCTBIX U
CTaThb OCHOBOJ MEXIUCIIUIUIMHAPHOTO Te3aypyca? Yem sKocucTeMa 06pa3oBaHMs
B3POUIbIX OTIMYAETCSI OT TPAAMUIIMOHHONM CUCTEMbI, KaKue TMOHSITUSI U KaTeropum
TTO3BOJISIOT BBISIBUTH CITENIV(UKY COBPEMEHHBIX ITPOLIECCOB 00YUEHUST B3POCIbIX?

I'mnoTe3a ucciemoBaHMsT 3aKA0YaeTCsl B TOM, UTO MOCTpOeHMe Te3aypyca Ha
OCHOBe TIPMHIUIIA MEKIUCHIUTUIMHAPHOCTY TO3BOMIUT MPUMEHSITh HAyIYHO-0060-
CHOBAHHYIO TEPMUHOJIOTUIO JIJIST OTIMCAHMS KOHIIEINTAa 5KOCUCTEMBI 06pa3oBaHMS
B3POCJIBIX, PACKPBITh CIlelMbuIecKye OTINUMS 9KOCUCTEeMbI 06pa3oBaHMsI B3POC-
JIBIX OT TPAAUILIVIOHHO CUCTEMBI.

OrpaHunyeHus UCC/IeJOBAaHMS B TOM, YTO B COBpEMEHHO HayKe TPaHMIIbl MeK-
Iy OUCIUTUTMHAPHBIMU 06IaCTSIMM YCIOBHBI, PA3MBITBI, B CBSI3U C U€M CJIOSKHO CO-
OTHECTY OTHeJbHbIe TIOHSTUSI C KOHKPETHbIMM ObnacTamMu. TepMUHOIOTUYECKOe
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mmojie 06pa3oBaHMsI B3POCIbIX ITOCTOSIHHO Pa3BMBAETCS, JMHAMMYECKII XapaKTep
06beKTa 1CCIeJ0BaHMS TO3BOJISET MPEICTABUTh UCKITIOUNUTEEHO TEKYIIEe COCTOS -
HUe UCCIenyeMOoi TEPMUHOIOTUMN.

O630p NUTEepaTypbl

Kputuuecknii ananms pabot A. Shala, A. Grajcevci, A. I. M3otoBa, E. C. T'aB-
pumiok, S. A. Gedeon, D. Hackenburg ¢ xosieramu rokasa, YTO SKOCUCTEMHBIN
TOAXO/, AaeT MMPOKYI0 aHAIUTUUECKYI0 PaMKy AJisl M3y4eHUs] MHTerpanmmu pas-
HBIX BUIOB 00pa3oBaHMsl, BKIoUas ¢hopMasbHOe 06pasoBaHue, HeopMaJIbHOE U
nHbopmanbHOe obyueHue [5-8]. BaskHocTh 06pa3oBaHusl B TeueHMe BCeit KU3HU,
06beIVHSIONIET0 3T TPY BUAA 00yUeHMSs, TOAUEepKIBAETCS MEKIYHAPOIHbIMU OP-
rauusanusimu (OOH, MOT, EC), akTyannsupyeTcs B JOK/IaAax BeayluX 3KCIepToB
MMPOBOTO YPOBHSI, B TOM UMcjie B Xoae MexkayHapogHOTo SKOHOMMYecKoro hopyma
Y B AaHAIUTUYECKOM OTYETe TI0 I0OATbHOM KOHKYPEHTOCIOCOOGHOCTI2, OTHAKO, IT0
mHeHuio U. A. KopmryHoBa, O. C. I'artoHOBOJ4, B. M. [lemkoBoii, B HAallMOHAJIbHOM
yIIpaBJIEHYECKOM JMCKypce KaTeropuu HedopmaabHOro M MHPOPMAIbHOTO 00Y-
yeHMusl ¢J1abo apTUKYIMPOBAaHbBI, MCIIONb3YIOTCS yCTapeBlllie TOHSATUS TOIIOTHU-
TesbHOTrO obpasoBaHust [9]. BMecre ¢ atum uccineqoBanus B. I1. KynmpusiHoBCKOro,
M. H. T'onbHe3epoBoit, M. do R. Cabrita, H. Safari H., M. del P. M. Duenas rmokassI-
BaroT, yTo Poccust HaXomMTCS Ha STarle rmepexona K 1udpoBoii IKOHOMUKE, TeMOH-
CTPUPYeT HEOOXOAMMOCTD TTePeCTPOIiKM 00pa30BaHMSI B3POCIBIX B COOTBETCTBUM C
Tepexos0M K HOBOMY TeXHOJIOTMUYECKOMY YKIaZy U 3alIpoCcoM pbIHKa Tpyza [10-12].
M. C. IkymkuHa, M. P. inakaBuuyc, M. Souto-Otero 1mokasbiBalOT 061IMPHbIE BO3-
MOKHOCTH JIJISI CAMOPa3BUTHS ¥ MOIIHbBIN MOTEHIIMAa, aKKyMyIMPOBAaHHbIN B He-
dbopmanbHbIX ¥ MHGOPMATBHBIX 06Pa30BaTENbHBIX MPAKTUKaxX [13; 14], uTo sBs-
eTCsl TPeATIOChIIKOM AJ1sT Pa3BUTUSI 9KOCUCTEMHBIX CBSI3€A.

Takum 06pa3oM, YMCIO ITyOIMKALMI 110 TTpobaeMe MPUMEHEHUS] SKOCUCTEM-
HOT'O ITO/IX0/a K M3yUYeHUI0 TpaHcpopmanyii 06pa3oBaHMsl B3POC/IbIX B KOHTEKCTE
HOBBIX BbI30BOB, CBSI3AHHBIX C IIEPEXOIOM K IIM(PPOBOMY 006IIeCTBY, OBICTPO Hapac-
TaeT. OMHAKO B MCTOYHMKAX HEAOCTATOYHO PACKPBITO BIMSIHME 00pa30oBaTeIbHOI
9KOCUCTEMBI Ha MPOGeCcCMOHATbHO-IMYHOCTHOE Pa3BUTHE B paMKax HOBOI, IO-
CTUHIYCTPUATBHON MapagurMbl. JIo cux MOp c1abo MCcCIeIoBaHbl BO3MOKHOCTYU
MHTEerpanuy GopMaJbHOTO M He(OPMaJIbHOTO O6GpasoBaHMS [IJIS IIPEOIOIEHNUS
KBaMMGUKALMOHHOTO Pa3pbiBa, OCOOEHHO B HAIMOHAJbHOM KOHTekcre. CremyeT
OTMETUTb, UYTO MCCINOBAHMS HOCSIT (PparMeHTapHbIi ¥ OTPaCaeBOi (IMCLUTLIN-
HapHbI) xapakTep. TepMUHbBI U TIOHSITHS, KOTOpPbIe B HUX MCIIONIb3YIOTCSI, MaJiO
COTIOCTaBMMBI, UTO OOYC/IOBIMBAET HEOOXOAMMOCTD X YTOUHEHUS U CUCTEMAaTHU3a-
LIUN.

1 World Economic Forum. Schools of the future: Defining new models of education for the fourth industrial
revolution [Internet]. 2020. Available from: https://www3.weforum.org/docs/WEF_Schools_of the_Future_Report_2019.
pdf?ck_subscriber_id=104292827%20www.news.uct.ac.za (date of access: 09.10.2023).

2 The Global Competitiveness Report. How countries are performing on the Road of recovery. Special Edition
[Internet]. 2020. 95 p. Available from: https://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2020.pdf
(date of access: 09.10.2023).
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MeToponorusa, Matepuanbl U MeToAbl

OCHOBY MeTOHOJIOTMM IaHHOM pabGoThl COCTABWIM TEOPETUYECKMe IOIXOMIbI,
TTO3BOJIAIONIEe aHATM3UPOBATh 06pa30BaHMe B3POC/IbIX B KOHTEKCTE KOMIIIEKCHBIX
COLIMAIbHO-9KOHOMMYECKUX U IMGPOBBIX TpaHCchOpMaLmif, Takue KaK SBOIOLN-
OHHBIN, CUCTEMHBIN U MEXIVCIHUIIMHAPHBIN ITOAXOAbI. DBOJIOLUMOHHBIN MOAXO]
MO3BOJISIET pacCMaTPUBaTh 06pa3oBaTeabHOE ITPOCTPAHCTBO B COUETAHUM C TLIAT-
(bopMeHHOV 5KOHOMMKOI M TEXHOJOTMYECKMMM MHHOBAIMSIMM LM(POBOro 06-
IIecTBa Kak 3KOCHCTeMY 00pa30oBaHMsI B3pPOCIbIX. CHCTEMHBIN MMOAXOM MOMOTraeT
MCCIeoBaTeISIM OLEHUTh MacIITabbl ¥ HallpaBiieHue TpaHcopMalinii cdepbl 06-
pa30BaHMs B3POCBIX BO B3aMMOCBSI3Y C PBIHKOM TPyZAa U IPYTUMM MOACUCTEMAaMU
obmrecTBa. MesKAVCIUIUIMHAPHBIN TTOIXO0M JaeT BO3MOKHOCTh YUIUTBIBATb PE3Yilhb-
TaThl MCCIAENOBAHMI B Pa3IMUHBIX chepax 3HAHUI IJIT BCECTOPOHHETO M3yUeHUSsI
3asIBJIEHHO TTpO6IeMBI.

WccnegoBaHue 6a3MpoBaJOCh HA TEOPETHMUYECKMX METOAAX aHaam3a oTeye-
CTBEHHOII U 3apyOesKHOI TUTepaTypsl (KPUTUUECKUIT aHaIMU3 Comep KaHmil my6m-
Kaiuii, TOHSITUMHBINI, CPAaBHUTE/IbHO-COIIOCTaBUTE/IbHbBIN aHa/IN3bI, TeMaTUIeCKUI
KOHTEHT-aHa/lIn3), KOTOPbIe MO3BOIMUIN ONMCATh KaTeTOpMUaIbHOE T0JIe U3ydyaeMoi
MPO6JIEMBI.

Ha mepBomMm 3Tarie ¢ MOMOIIbI0 CPaBHUTEIbHO-COTIOCTABUTEIBHOTO U TeMaTu-
YeCKOro KOHTEeHT-aHa/IM30B HayUHbIX MCTOYHMKOB BBISBAEHBI K/IIOUeBbIe MUCIIM-
TJIMHApHbIE 06JIaCTY, HEOOXOAMMbIE IS KOMILJIEKCHOTO M3y4yeHUs: 06pa3oBaHMsI
B3pocibIixX. [TyTeM comocTaBieHMsI HAYYHbBIX TEKCTOB M3 Pa3HbIX AUCIUIUIMHAPHBIX
obacTeii (9KOIOTYSI, 9KOHOMMKA, 06pa30BaHMe U TEXHOIOTUI) BbIIeIeHbI TTOHSTHS
M KaTeropuu, XapakTepusymwIie COBpeMeHHbIe TPOLlecChl B 00pa30BaHMM B3POC-
JbIX. [IpoBefieH MX MOHSITUIHBIN TEPMUHOIOTMUYECKUIT aHAIU3 Yepe3 pacKpbITye
CYIIHOCTU, yTOUHEeHe 3HaUeHUt U CMbICJIOB.

Ha cnepyromem sTame, onMpasiCb Ha JaHHbIEe KaTeropmu, OMMCaHa KOHIIeI-
TyaJIbHasl apXUTEKTypa SKOCUCTEMbI 06pa30BaHMS B3POC/IBIX, ITPOBEIEH CPaBHU-
TEJIbHO-COMIOCTAaBUTEIbHBIN aHAMN3 ee MPUHIUIIOB U 3JIEMEHTOB C TPaAULIMOHHOMN
cucreMmoii. CpaBHeHMe MPOBOAMIIOCH IO KIOUEBBIM MapaMeTpam: 1enb (MUCCUS),
MIPUHIAIIBI OpraHu3aluy, XapakTep CBsI3eii, 3JieMeHTbl U TOACUCTEeMbI, XapaKTe-
pUCTMKa 06pa3oBaTeIbHOTO IMPOCTPAHCTBA, GopmaThl 06yueHMs. [IpoBemeHHbIN
KOMIUIEKCHBII aHa/IN3 TMO3BOJIMI PACKPBITh KOHIENT «3KOCUCTEMA 06pa3oBaHMS
B3POCTBIX».

dMIMpuUUecKoi 6a30i1 BBICTYIIVIIM HAyIHbIe MTyOMMKALIMY M3 CMEKHBIX HAy4-
HBIX 00JIacTeil, TaKuMX KaK COLMOJIOTMSI 0Opa30BaHMsI, SKOHOMMKA 0Opa30BaHMsI,
relaroruKa, aHaIparoruka, IaTGopmMeHHass 9KOHOMMKA, a TAKKe MEXKIyHAPOIHbIE
OTUEeThl U aHATUTUUYECKME MOKIAIbl SKCIIepTOB B cepe o6pasoBaHMs B3POCTbBIX,
coOpaHHbIe U3 POCCUIICKUX M MEKIyHAapOIHbIX 6a3 maHHbIX WOS, Scopus u anek-
TPOHHBIX OMOIMOTEUHBIX CUCTEM: IPOAHAIM3UPOBAHO 6Gosee 60 IOJTHOTEKCTO-
BBIX MCTOUHMKOB C IJTYOMHOII ITOMcKa 13 JieT, o KI4eBbIM (JIoOBaM: 06pa3oBaHue
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B3POCIBIX, OOyU€eHMe B3POCIIbIX, SKOCKCTEMA 06Pa30BaHMsl, 9KOCUCTEMHBIN TOAXOT
K 00yueHui0, 06pa3oBaTebHast 9KOCHUCTEMA.

Pe3ynbTaTbl UccriegoBaHuUs

[TpoBeneHHbIV aHAIN3 HAYYHOI UTEPaTyPhI IO MpobieMe MCCaefoBaHMSI T10-
Ka3aJl, YTO KOHIIEIT «3KOCKCTeMa 06pa3oBaHMSI B3POC/BbIX» SIBJISIETCS OTHOCUTETh-
HO HOBBIM U Majio pa3paboTaHHBIM. B TO ske BpeMst mjiest SKOCHMCTEMHOTO MOAX0a
K 00pa30BaHMIO IMEEeT ITyOOKYI0 MCTOPUIO. PeTpOCIIeKTUBHBIN 0630 ITyOImMKaIii
10 TaHHOJVi TeMaTHKe, IpoBeaeHHbIi J. J. Walcutt u S. Schatz, mokasai, 4To ucTo-
KM 3TOTO TTOJIX0/1a TPOCIEKMBAIOTCS B KOHIIEITIMM KOOI 00pa3soBaHMsI aMepy-
KaHCKMX [1ejaroroB 60-X rofioB MPOILIOro Bexa [15], rme o6pa3oBaHue MOHMMAIOCh
KaK opraHuyeckasl CUCTeMa, CBSI3bIBAIONIasl BCEX YYACTHMKOB 06pasoBaTeIbHO-
O Tpoliecca ¢ IPYrUMM OOIIecTBeHHbIMM MHCTUTyTaMu. S. J. Quan., Y. L. Wang u
A. Sangra ¢ KoyteraMmu CYMTAIOT, YTO TaHHAS KOHIIEIIVS IIPeIIoiaraeT uccieqoBa-
HMe CBsI3ell MeXXny GopManbHBIMY 00pa30BaTeIbHBIMU YUPEXKIEHUSIMU, WUHCTUTY-
TaMy HehOpMaIbHOTO O0YUeHMST, MHHOBALIMOHHBIMYM (hOpMaMy 00yYeHMSI, a TAKKe
OoJee MMUPOKUMU CJIOSIMM OOIIECTBA, X B3aMMO3aBUCYMMOCTb ¥ B3aMMOBJIMSIHIE C
nprMeHeHreM MUPPOBbIX TeXHOMOTHI [16; 17].

HOaHHbI HayuHbli momxop mo3Bomma R. Jamaludin, E. McKay, S. Ledger,
A. B. Yrruny, K. B. llleBueHKO MCMI0/Ib30BaTh MOHITHSI M KATETOPUN SKOJIOTUN IJISI
M3yYeHMs 0OIeCTBEHHBIX SIBJIEHUIA U IIPOLIECCOB, B TOM uKciie B cepe o6pa3oBa-
Hus [18; 19]. CornmacHo Z. Wang, Q. Zhang, C. Yoon, S. Moon, H. Lee, B mpupogHbIxX
3KOCHCTeMaxX BasKHbI JMHAMMUYeCKas COTJIaCOBAHHOCTbh Pa3HOPOAHbBIX BUI OB, B3au-
MOJEeICTBYIOIMX APYT C IPYroM, 6asaHc, cCaMOOpraHu3allusl, B3auMOCBSI3b C BHEII-
Hell cpefioii, KO3BOMIOIMS, CUMOMO03 yuacTHMUKOB [20; 21]. YVHUBepcanbHas mpupopa
JAHHBIX MTPOIECCOB MO3BOJISIET TIEPEHECTH UX CMBICT 1 QYHKIIMOHATbHOE 3HAUeHMe
Ha COlLMa/IbHBIE CHICTEMBI, B TOM UMC/Ie Ha CUCTeMY 00pa30BaHMs B3POC/IbIX.

B cooTBeTCTBUM ¢ MEKIYHAPOMHON CTaHIAPTHONM Kiaaccudukaumeir obpa3oBa-
HMS — 9TO 06pa3oBaHye, KOTOPOe HaIlpaBAeHHO Ha TeX, KTO CUMTAeTCs B3POC/IbIMMU B
JAHHOM OO0IIIeCTBe, «[IJIS COBEPIIEHCTBOBAHMS TEXHUUECKMX U ITPOdecCcOHaTbHbIX
KBa/M(UKaLMii, JaJTbHEMIIero pasBUTHUs CIIOCOGHOCTEN, 000TralleHNusT 3HAHUSIMU C
LIeJIbIO 3aBepIIeH)s] YPOBHS (OPMaIbHOTO 00pa30BaHMsI, MM IJIs IPUOOGPeTeHUs
WUV OOHOBJIEHMS CBOVIX 3HAHMIA, HABBIKOB 11 KOMITETEHLIMIA B KAKOM-T1M60 KOHKPET-
HOVi obiacTu»'. Ob6pa3oBaHye B3POCTBIX SIBJISIETCS KOMIIOHEHTOM HEIPepPbIBHOTO
06pa3oBaHMsI, MOKET Peal30BbIBAThCSI B BuAe (HOpMaabHOro, HeopMaabHOIO
M CIIOHTAHHOTO 00yueHus, o6yueHus: Ha pabouem mecte. MHOroo6pasue Gopm u
BUJIOB 00pa30BaHMSI B3POC/IBIX, CIOKHOCTh TPAHCHOPMAIIMOHHBIX MTPOIIECCOB B yC-
JIOBUSIX TYpOYIEHTHOCTY PBIHKA TPy, ObICTPOrO BHEAPEHMS HOBEMIINX TEXHOIO-
IMYECKUX pelleHuii aKTyalIu3upPyIoT UCC/IeS0BaHMS 9KOCUCTEMHbBIX OTHOILIEHWI B
cdepe obpaszoBanHus. B To ke BpeMmsi, Kak oTMeuaroT A. B. Vrkun u K. B. [lleBueHKo,

1 MesknyHaponHasl cTaHAapTHas kimaccudukanys o6pazoBanus. MCKO 2011. UHctutyT cratuctuku IOHE-
CKO. Pesxum poctyma: https://asv.mgsu.ru/universityabout/UMO-ASV/dokumenty/intrerdok/MSKO-2011.pdf (nata 06-
pamenus: 09.10.2023).
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KOHIIETIT «9KOCHCTeMa 06pa30BaHMsI» OCTATOYHO Pa3MbIT, ICIIOIb3YEeTCS yalle KaKk
MeTacdopa, a He MeTofoorMueckas pamka [19]. [IpumeHMUTEeNTbHO K 06pa30BaHNI0
B3POCIBIX 3TOT KOHIIEIIT OCTAETCS TPAKTUYECKY Hepa3paboTaHHBIM. [IJIs1 TOTO YTO-
ObI ero pacKpbITh BO BCEii MOMHOTE M MHOTO0Opa3ni, HEOOXOIMMO 0OPATUTHCS K
CMEKHBIM OUCIIUTUIMHAPHBIM 00JIaCTSIM.

IoxsamutiHo-mepMuHon02UUeCcKOe noje IKOCUCmeMbl 00pa308aHust 63pOCibixX

Kputuueckuii aHanm3 Hay4YHO IMTEPATYPhI IO3BOINI BbIAEIUTD YEThIpe AC-
IUTUTMHAPHBIE 00/1aCTH, HA TTepecevueHn KOTOPBIX CKIaAbIBAeTCs IOHSITUITHO-Tep-
MWHOJIOTMYECKOE TT0JIe IKOCUCTEMbI 00pa30BaHMs B3POCIBIX.

AHanu3 6a30BbIX TEPMUHOB M KaTErOPWil SKOJIOTUM, IKOHOMUKHU, IU(PPOBHIX
TEXHOJIOTHUI ¥ 06pa30BaHMs MO3BOIMII aBTOPAM JAaTh TEOPETUUECKOE OObICHEHME
HOBBIM SIBJIEHMSIM U TIpo1ieccam B chepe o6pa3oBaHMs B3pOCIbIX. MICITONb3ysS MeTOT,
KJIacTepu3alnum 13 Kaskaoi AVUCIUTLTMHAPHO 00/1aCTH, BbIeeHbI IOHSI TSI, HEe00-
XOAVIMbIe JIJIST OTIMCAHMSI 9KOCUCTEMbI 00Pa30BaHMS B3POCTIBIX.

VI3 TepMMHOIOrMY€eCKOrO MOJIS 9KOJIOTUY MOKHO B3SITh TaKye MOHSITUS, Kak ca-
MOOpraHM3aLNsI, KO3BOIIOLMS, CMMOMO03 1 61opasHoobpasue.

CamoopraHusaiys, IBJsIsICh eCTeCTBEHHBIM CBOVICTBOM 9KOCUCTEM, TOHMMAeTCs
P.K. Senyo, K. Liu 1 J. Effah kak crtocO6HOCTb YUUTHCS Y CBOETO OKPYKEHUS M COOTBET-
CTBYIOIIMM 06pa30M pearnpoBaTh Ha M3MEHSIONIEeCs BHEIlIHMe YCIoBys [22].

KosBosmtonys B nipupogHoii cpene, no mHeHuto P. K. Senyo, K. Rong, mouuma-
eTCs KaK COBMEeCTHasl 3BOIIOLMS XKMBBIX BUIOB, IPUMEHUTENBHO K COLMAIbHBIM
CUCTeMaM OIMChIBAeT IOC/IeloBaTeIbHble KONIEKTUBHbIE M3MEHEHUsSI BMeECTe CO
CBOMMM TTapTHEPAMU, KOTOpbIe MMEIOT B3aMMOCBSI3aHHbIE TPAEKTOPUM Pa3BUTUS U
BMeCTe aJallTUPYIOTCS K BHEIITHUM YCIOBUSIM [22; 23].

CuMOMO03 KaK BasKHENM NI TPM3HAK 9KOCMCTEMHOJ OpraHu3aluy Ipearoiara-
eT pasanyHbie GOPMbI COBMECTHOTO CYLIeCTBOBAHMSI, P KOTOPOM BCE YYACTHUKU
MOJIyYaloT B3aMMHbIe [IPeMMYILEeCTBa U BbIrofy. IIpy aHanuse couyanbHbIX OTHO-
IIEHNT MCCIeA0BATEN UCTIONb3YIOT TAaHHYI0 KaTeropuio, UTOObI OLEHUTb Xapak-
Tep COTPYIHMYECTBA M KOHKYPEHIIUM COLIMAIbHBIX aKTOPOB (KOMIIaHWIA, TTpeaIpu-
HuMateneit u T. 1.). F. Wei ¢ KoyjieraMyu 0TMeuaroT, 4YTo crienm@uKa cOBpeMeHHbIX
PBIHOYHBIX OTHOIIIEHN 00YCIOBIMBAET TIePexXo], OT arpecCMBHOM KOHKYPEHIIUU K
COBMECTHOMY Pa3BUTHUIO M KOOIIEPEHLIVM (COTPYLHMNYECTBY KOHKYPEHTOB)!, COUETast
CWIbHBIE U CJ1abble CTOPOHBI YYACTHNUKOB, C LIETbI0 CO3/JaHMSI IIEHHOCTHOTO MTPeJIJIo-
SKeHUSI [JIs1 KIVeHTa [24].

KaTeropus 6mopasHoo6pasus B IPUPOTHBIX SKOCHCTEMAX MTPeAIIoaaraeT MHO-
roobpasme BUIIOB Ha TpeX YPOBHSX: r€HETUUYECKOM, BUJOBOM U IKOCUCTEMHOM.
[TpuMeHUTENbHO K COLMATbHBIM 3KOCUCTEMaM MOYKHO TOBOPUTH O MHOTOOOpa3umn
YYaCTHMUKOB. DTO, 110 MHeHMIo F. Wei ¢ Ko/meramu, MOTYT ObITh KaK MHAUBUIYAIb-
Hble U TPYIIOBbIe (IPOBaliiepsbl YCJIyr, KOMIIAHUM U T. [.), TaK ¥ HEYeJIOBEUYeCKye
(TeXHOJIOrMM) aKTOPBI [24].

1 OCHOBBI yCIEIHOTO GM3Heca: 4YTo Takoe KoomepeHuusi. NR new retail b2b mopran o pureiine [dmek-
TpoH. pecypc]. Pexum pocryma: https://new-retail.ru/business/knigi/osnovy uspeshnogo_biznesa_chto_takoe_
kooperentsiya7615 (gata o6pamenns 09.10.2023).
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W3 TepMMHONIOTMYECKOTO T0/IS1 SKOHOMMKM [AJIS1 ONMMCAHUST I9KOCUCTEMHBIX OT-
HOILIeHU} Ba)KHbI TaKkyue TOHSATHUS, KaK KJIMeHTOOPMeHTUPOBAHHOCTh/KaCTOMM3a-
1M1, «0eCIIOBHOCTb» MIPeIOCTaBIeHNS YCIYT, KOOIIePEHIs, afalTUBHOCTb, TypOY-
JIEHTHOCTb PbIHKA, Te(UITUT HAaBbIKOB ¥ KOMITETeHIIi, PIHOK TPyZIa U IpyTHe.

KineHTOOpMEeHTMPOBAHHOCTD SIBJISIETCST OMHO 113 6a30BbIX KATETOPMIi PHIHOY-
HbIX OTHOleHui. [To MHeHuto B. Lingens c komneramu 1 V. N. Korepin ¢ coaBTopa-
MM, B YCJIOBUSIX TIepexofa K BhICOKOTEXHOJIOTMYHON IIaTGopMeHHO S5KOHOMMUKE
KJIMEeHTOOPMEHTUPOBAHHOCTb CTAHOBUTCSI OMHUM 13 OCHOBHBIX IPUHIIUIIOB CO3/a-
HMSI 9KOCUCTeM GM3Heca: TOCTPOEHMS U B3aMMOAOIOTHEHMSI CEPBMCOB I10 TTPUHIIN-
Iy «OecIIOBHOCTI» («OTHOTO OKHAa»), MAaKCMMAaJIbHO YOOOHBIX JJI KIMEHTa, COOT-
BETCTBYIOIINX €T0 3arpocaM Jj1st ob6ecrieueHnst KauecTBa yoayr [25; 26]. Peanuzanus
9TOTO MPUHIINIIA, Kak rmomuepkuBaoT T. Llewellyn n A. Erkko, obecnieunBaet Bce-
CTOPOHHMI1 yUeT MHAVBUAYAIbHBIX 3alIPOCOB, MHTEPECOB JIMYHOCTU, YTO IPUBOLUT
K KaCTOMM3alU MPOYKTOB U YCIYT, T. €. UHAMUBUAYAIU3ALUNM TPOTYKTOB U YCIIYT B
COOTBETCTBUM C aKTyaJbHBIMU IT€PCOHATbHBIMMU MTOTPeOHOCTSIMM KiIMeHTa [27].

B. Clarysse ¢ KojuteraMy yTOUHSIIOT, UTO 9KOCKCTEMbI B OM3Hece U MpeATIpUHA-
MaTebCTBE OT/INYAIOTCSI HOBBIM XapaKTepOM OTHOIIIeHUI Ha TlepeceyeHu KOHKY-
peH1MM U TTapTHepCTBa. Takue OTHOLIIeHMe Ha3bIBalOT KoolepeH1ueii (coopetition),
T. €. COTPYIHNYECTBOM KOHKypeHTOB [28]. B.C. EbuMOB c coaBTOpamMyu OTMeYaioT,
YTO KOHKYPEHTHOe COTPYOHUYECTBO CTAHOBUTCS BaskHelllleli XxapaKTepUCTUKOIA,
ITOCKOJIbKY O0ecreuyuBaeT MOCTPOEHMe, POCT M COBEPIIEHCTBOBAHME COIMAIbHO-
SKOHOMMUYECKUX 3Kocucrem [29].

Ele omHOJ BaskHOV KaTeropuei O0M3HEC-3KOCUCTEM SIBJISIETCS UX aJalTUB-
HOCTb, T. €. CITOCOOHOCTb OBICTPO PearnpoBaTh Ha U3MEHEHMS BHEIIIHEe Cpefibl, e-
pPecTpauBaThCs B YCIOBUSIX TYPOYJIEHTHOCTY PhIHKA M BBICOKOI HEOTIpeleIeHHOCTH
[30; 31]. Takue TpaHchoOpMaLMM HOCAT pasHOHAIPABIEHHbBIN, MHOTOYPOBHEBBI
XapaxkTep: U3MeHeHMsI Ha PbIHKe TOBAPOB U YCIYT, KaK TPaBUIO, COTPOBOXKAAIOTCS
neduIMTOM HaBBIKOB M KOMIIETEHIIMI Ha PbIHKe Tpyna. ATa cUTyalus TpebyeT oT
YYaCTHMKOB SKOCYCTEMHBIX OTHONIEHW TMOKOCTU UM GBICTPOI MHTErparuu B HO-
BYIO BHEILIHIOIO Cpefy.

V3MeHeHMs1 BHeIIHel cpelbl CBSI3aHbI B MEPBYI0 O4Yepenb ¢ aKTUBHBIM BHe-
IpeH/eM HOBBIX TEXHOJOTMYEeCKUX pelleHUil M paclivMpeHreM MHHOBAIIMOHHBIX
IMQPPOBBIX CePBUCOB. M3 3TOI cdepsl OJIT OMMCAaHUS SKOCKCTEMbI 06pa30BaHMS
B3POUIbIX MOKHO 3aMMMCTBOBATb TaKue IOHSITHUS, KaK IiaTdhopMeHHble pelieHusl,
ceTeBoe B3aMMOZEICTBIMEe / KOOpAMHalys, 60/bline JaHHbie, LMS / muuHble Kabu-
HeTbI, MOOMJIbHOE 0OyUeHMe, IUCTAaHIIMOHHOe 00yUeHue U Jp.

[TnaTdopMbl SIBASIOTCS OHJIAH-CHUCTEMAMM, TTPEIOCTABISIONIIMY KOMIUIEKC-
Hble peleHus 1751 3¢ heKTUBHOTO B3aMMOoeicTBUSI rosib3oBaTteseii. [lnatdopmen-
Hble pelleHMsI TO3BOJISTIOT KOMITAaHMSIM CYIIeCTBEHHO YBEJIMUNUTD KIMEHTCKYIO 6a3y,
PacCIIMPUTh CITIEKTP YCIYT U TIPeJIOKeHN A, CHSITh reorpaduueckiie orpaHUueHUs U
opraHM3anyoHHbIe paMky [32]. IInaTdhopMbl 06eCTIeUnBaOT HAKOTUIEHVE OOTBIIOTO
KOJIMYECTBA JAHHBIX (OONBIIMX JAHHBIX), UTO MTO3BOJISIET 3KOCUCTEMEe CHOPMUPO-
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BaThb MOPTPET KAMEHTA, UCII0/Ib30BaTh UX JJII CTATUCTUKHU, TPOTHO30B U MIPUHSITUS
penieHuin.

CoBpemeHnHas 1MdpoBast cpea MO3BOMSIET 00ECIIEUNTDh CeTeBOe B3aMMOeli-
CTBME YYaCTHUKOB, T. €. COBMECTHOE MCIIONb30BaHME PECYPCOB U BO3MOKHOCTEIA,
KoopaMHaImio cBsaseil. CoBpeMeHHbIe NUGPOBbIE TEXHOJIOTUM ITO3BOJSIIOT HAXO0-
IOUTh ITyTY B3aMMOZENCTBMS, YTO MPUBOIUT K HOPMUPOBAHUIO «COIMATBHO-TIPO-
(beccroHaTBHBIX ¥ COLIMOKY/IBTYPHBIX OOLTHOCTE». DTO, IT0 MHeHMIo V.M. JIockyTO-
Boii, M.B. CunsieBoii u H.A. ITanny, B CBOIO oUepeb, TpaHCHOpMIUPYET COLIMATbHYIO
CTPYKTYpPY OOIIeCTBa, XapaKTep CBsI3eii ee 3J1eMeHTOB, GopMIUpysT HOBbIe (POPMBI
COLIMAIBbHO OPTaHMU3aIUH, «COLMATBHYIO CTpaTUGUKAINIO U Mogeny GyHKIMOHN-
pOBaHMS COLMANbHBIX MHCTUTYTOB» [33].

CoBpemMeHHbIe IM(POBbIE TEXHOIOTUM KapAMHAIBHO M3MEHWIN MPOoIecc 06-
yueHus u GopmMy ToHeceHMsT 06pa30BaTeTbHOTO KOHTeHTa. Ha X 0oCHOBe akKTMBHO
Pa3sBUBAIOTCSI OHJIAH-00yueHMe (popMaTr IUCTAaHLIIMOHHOIO 00yUeHMs IIpU ITOMO-
my IHTepHeT-coeAVHEHNS U Ta[’KeTOB B peXKMMe PeasbHOTO BpeMeH!), MOOMITbHOe
obyuenue (m-leaning — opma 3/1eKTpOHHOTO 00yUeHusI; e-learning — ¢ MCITOIb30-
BaHMEM ITOPTATUBHBIX JJIEKTPOHHBIX YCTPOVICTB U IMPWIOKEHUIT), CMellaHHOe 00Y-
yenue (blended learning — o6pa3oBaTesbHBIN ITPOIIECC, COBMEIAONIMIA (popmMaThl
TPAgULIIVIOHHOTO aygUTOPHOTO O0YYeHMs U OHJIAMH-00yYeHNMs, WJIK JIeKTPOHHOTO
00yueHMs1, KOTOPbIe UepeayioTcs BO BpeMmeHn) [34]. [Iyig opranusamnmu HOBbIX hop-
MAaTOB OOy4YeHMS CTaly MPUMEHSTh CUCTEMBI yIpaBieHus obydyeHuem (Learning
Management System — LMS), T. e. mutaTdopmbI [j1s1 o6ecrieueHust ¥ KOOPAMHAIIUNA
00pa30BaTeIbHOrO IIpoIlecca, B TOM uucie B ¢popMaTe 00JJaUHOrO KOHCTPYKTOPA
KypCOB C 27eMeHTaMM TeimMuduKanmmmu 1 BO3MOXKHOCTBIO cO0pa CTAaTUCTUUECKUX
maHHbIX. CornacHo L. Tong, [OCTYIT K MHTEPHETY 3HAUUTENIbHO PACIIMPUI aygUTO-
pH1IO TIOSIb30BaTeNet, UTO MPUBENO K MHCTUTYLMOHAIM3ALUUU MacCOBBIX OTKPBITHIX
oHjaiiH-KypcoB (MOOK), nepcoHanm3anyu o0yueHMsI, peCypcoB M BO3MOKHOCTH
MTOCTPOEHMSI MHAVBUAYAIbHBIX 06pa30BaTeIbHbIX TPaeKTOPMit [35].

Lindposie TexHomOTMM, IO MHeHMIO K. Fuchs, manu TOM4OK pasBUTUIO U BHE-
IPEHMI0 KOHBEPTeHTHBIX 00pa30BaTeNIbHBIX peIIeHUii: MHTEerPUPOBAHHBIX IIPO-
rpaMM TpodeCCHOHANbHO TOATOTOBKM ¥ TI€PEeIOArOTOBKY, MCITONb30BAHUIO
yar-60T0OB, GPT-4aTOB (CMCTEM MCKYCCTBEHHOTO MHTEJIJIEKTA, TO3BOJISIOIINMX B3a-
MMO[IE/ICTBOBATh C ITOJIb30BAaTe/IEM 4epe3 TEKCT), BUPTYaJIbHOM U [OMOJHEHHOM
peasbHOCTU (MHTEPAKTUBHbBIN MUP, CO34AHHbBIN C TOMOIbI0 KOMITBIOTEPHBIX MPO-
rpaMM U YCTPOJCTB, €CTECTBEHHBIM ITyTeM pearupyroumni Ha AeiCTBUS IT0Ib30Ba-
Tesist), 3D-momesneit U HMAPOBBIX IBOHUKOB (BUPTYaJIbHBIX KOIMII 0ObEKTOB, CH-
CTeM, IIPOLIeCCOB) U APYrux [36].

K. Gasova ¢ coaBTOpaMu OTMEUAeT, YTO /IS IPUMEHEHNS COBPEMEHHbIX TEXHO-
JIOTMi1 Ha TIepBOe MECTO BBIXOIST 1M poBbie HaBbIKM (e-skills) obyuarommxcs, 1mo-
CKOJIbKY OHU SIBJISTIOTCSI OCHOBOV MH(OPMAIIMOHHOTO, WJIY 3HAHMEBOTO, O0IIecTBa
(the information or knowledge society) [37].

1 DKOCHCTEMBI: MOAXOMbI K PeryaupoBaHuio. JIokman Ajsi o6IecTBEeHHbIX KOHCYIbTalmii. LIeHTpanbHbIi
6ank Poccuiickoit ®emepanyn. 2021. Pexxum mocryma: http://www.cbr.ru/content/document/file/119960/consultation_
paper_02042021.pdf (mata obpatenus: 09.10.2023).
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B pa6orax H. Fournier, R. Kop, H. Molyneaux, L. Nguyen u K. Tuamsuk akTMBHO
MCCeAYIOTCSI BOMTPOCHI pa3BUTUS LMGPOBBIX 0O6pPa30BaTENIbHBIX IKOCUCTEM, IIOHU-
MaeMbIX KaK eIrHOoe 06pa3oBaTeIbHOe TPOCTPAHCTBO U CaMOOOyUaloIieecs coo0-
IIeCTBO, B KOTOPOM B3aMIMOJIECTBYIOT KOMITOHEHTBI JKMBOTO (YUMUTENS U ydally-
ecst, CTeMKXOMAEPhl) ¥ HEKMBOTO (MHGPACTPYKTypa, 06pa3oBaTeIbHbII KOHTEHT,
TEXHOJIOTMYECKMEe CUCTEMBI U perieHNs ). CJIOKHbIE B3aMMOCBSI3Y IIMMPOBbIX 06pa-
30BaTeIbHBIX YKOCUCTEM TOAPA3AESIOT Ha TPU YPOBHSI: MUKPOYPOBEHb 00bemy-
HSIET BCEX YYACTHMKOB, PECYPChI I MOMY/IM YUe6HOI TPOrpaMMbl; CpEIHMI YPOBEHD
BKJ/TIOUAET TeX, KTO HEIOCPeICTBEHHO He BKIIOUeH B o0yueHue (POOAUTEeNN, MeHe -
SKepbl, CTPYKTypa yue6HOIT porpaMMbl); MaKpOYpPOBEeHb IpeACTaBlIeH OpraHu3a-
LIMIOHHOJ U COLIMOKYJIBTYPHO (BHEIIHel) cpenoii [38; 39].

OTMeTHUM, 4TO Te3aypyc SKOCHMCTEMbI 00pa30BaHMs B3POCIBIX HOKEH 6a3mpo-
BaTbCSI HA KaTeropusix U MOHITUSX cdhepbl 00pa3oBaHMs U MeAaroruku. Ero ocHOBY
COCTaBJISIIOT MPUHIMUIIBI aHIPArOrvKM, JUMUHOCTHO-OPMEHTMPOBAHHOIO OOyUYeHUs,
06yUyeHMsT Ha MPOTSDKEHMI BCeil SKU3HM, TPpodeCccOHaIbHOTO OOyUeHMs], a TaKKe Ta-
Kie KaTeropyuu, Kak reiaroruueckuii 1usaitd, o6pasoBaTeIbHble TPOrPaMMbl, MHHO-
BallIOHHbIE METOIbI OOyUeHMs], BUAbI 00pa3oBanus (popmMaabHOe, HeopMaabHOE,
MHGOPMaIbHOE, CTIOHTAHHOE 00yUeHle, KOPIIOPAaTUBHOE 00yUeHMe) U T. [I.

OcHoBarenp aHgparoruku M. Knowles eime B KoHie XX Beka paspaboran u
TIpeJIOKUIT KITIoUueBble MPUHIUITBI 00YUeHMsT B3POC/IbIX, TAKMe Kak cCaMOCO3HaHMe/
CaMOMOTMBAI[MSI, KOHTEKCTHOE 00yueHue (YU4eT IPOIUIOTro OIbITa), MPaKTUKOOPU-
€HTMPOBAHHOe, TTPO6IeMHOe O0yueHre, OCO3HAHMeE 1eel U IIaHUpOBaHMe CO6-
CTBEHHOTO 06yueHust [40]. DTV MPUHIUIIBI He TTOTEPSIIV CBOIO aKTyaJbHOCTD, B CO-
BPEMEHHOM KOHTEKCTEe MX MPUMEHSIOT Ha Pa3HBIX YPOBHSIX 00pa3soBaHMSI, B TOM
yyuciie B BBICIIEN LIKOJe, AJis TpodeCcCMOHaNIbHOM MOAroToBku [41; 42]. JaHHbIe
TIPUHITAIIBI JIETJIM B OCHOBY MEXAYHAPOAHOI 06pa30BaTeIbHON MOMUTUKM, CTAJIN
VIMITYJIbCOM JJIS1 pa3BUTHS HEIIPEPBIBHOTO 06pa3oBaHMs B3POCIbIX. B cOOTBETCTBUM
¢ MexkmyHapoHOI CTaHAaPTHOI Kiaccudukanyeit o6pasoBaHust 00yueHye B3poc-
JIBIX MOKET BKJIIOUATh B Ce€0S1 pasHble BUIbI: GopMaibHOe, HedhopMaibHOE, MHDOP-
MaJIbHOE, CITOHTaHHOe'. OCO3HAHHbIV BEIOOP B3POCIOTO YeI0BEKA, eT0 JIMUHOCTHBIE
u TIpodheCcCHOHAIbHbIE MHTEPEChI 00YCIOBMIM HEOOXOOMMOCTh COUETAHUS Pa3HBIX
BUIIOB U GopM ob6pa3oBanusi. DopManbHOe 06pa3oBaHue peanusyeTcs B 06pa3o-
BaTeJbHBIX YUPEKIEHUIX U OpraHM3alMsIX, [0 UTOTY 3aBepliaeTcsl MoaydeHreM
oumioMa 06 obpasoBaHuyM. OMHAKO OHO SIBJISIETCST JOBOJIBHO KOHCEPBATUBHBIM U
He yCITeBaeT OTBEYATh HA COIMATbHO-9KOHOMIWYECKIE Y TEXHOJIOTUUYECKIe M3MeHe-
HMSL. B CBSI3U C 9TMM ITPOMCXOMST CTPEMUTEIbHOE paciiMpeHe 06pa3oBaTeIbHOTO
MPOCTPAHCTBA, CTUXUITHOE YBeIMUYeHMe KOIMYeCTBA aKTOPOB U GopM TOHeCeHMs
06pa30BaTeIbHOrO KOHTEHTA, MOSIBJISIIOTCSI HOBbIE MHCTUTYIIMM U TIPOBaiiiepbl 06-
pa3oBaTeIbHBIX YCIYT. YBEIMUMBAIOTCS CETMEHTbI He(hOpPMaabHOTO, MHGOPMaIbHO-
ro U CIOHTaHHOTO 06yueHus. HepopmanbHOoe o6yueHMe MO3BOSIET OBICTPO TIOMY-

1 MesknyHaponHasl cTaHAapTHas kimaccudukanys o6pazoBanus. MCKO 2011. UHctutyT cratuctuku IOHE-
CKO. Pesxum poctyma: https://asv.mgsu.ru/universityabout/UMO-ASV/dokumenty/intrerdok/MSKO-2011.pdf (nata 06-
pamenus: 09.10.2023).
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YUTb BOCTPeOOBaHHbIE HABBIKM Y KOMITETEHI[MM, TIPOIO/IKUTD ITpodeccruoHaTbHOe
oOyueHMe ¥ MPOITH MepenoaroToBky. OmHaKo Takoe o6pa3oBaHNe He BCErma Co-
npoBokAaeTcs: cepruduranyeii. MubopmanbHoe U CIIOHTAaHHOe OOyuyeHMe B Ha-
YYHOJ JuTepaType 4acToO BbI3bIBaeT AMUCKyccuu. OmnpeneneHye NJaHHBIX TOHSTU
(MHGOPMAIbHOE U CIIOHTAHHOE 00yUeHMe) 3aBUCUT OT COLMATbHO-VCTOPUUECKOTO
HallMOHAJIbHOTO KOHTeKcTa. [IpakTuueckue Bce ucCaeAoBarenn, o MHeHUIo JIu-
ckuHoii T. B. u IMaynb3en H. C., cxopsiTcst B TOM, UTO 06a 9T Buaa 06pa3soBaHMUs
MPENCTAB/ISIIOT CO60i MHAVBUAYATIbHYI0 06pa30BaTeIbHYIO 1 TO3HABATEIbHYIO Jle-
SITEJIbHOCTDb, BKJIIOYAIOLIYI0 YTEHME JIUTepaTypbl, O3HAKOMUTENbHbIE 3KCKYPCUM,
rocenieHye MyseeB, BBICTABOK U T. 1. [43]. [Ipu atom, Hanipumep, U. A. KopiyHoB,
O. C. TamonoBa u B. M. ITenrkoBa pasgensiioT 3TU BUIbI 00yUeHMS M pacCMaTpuBa-
10T X KakK pasHble OHATHS [9], a O. P. lllyBanosa, 5. B. Kyamunos u U. [I. ®pymun’
BUIST B HUX OMM3KMe, Jake CMHOHUMUYHBIE TTOHSATHS, O0beIUHSIS VX 30HTUYHBIM
TepMUHOM caMooOpa3oBaHus [44].

CrioHTaHHOE 0OydYeHNe 1 caMoo6pa30BaHKe B3POCIbIX MPEK/IE BCErO CBSI3aHO
C TPYZOBOI IESITEIbHOCTBIO, B CBSI3U C UYeM BO3PACTaeT POJIb KOPIIOPATUBHOTO 00Y-
yeHus (06yueHMs Ha pabouem MecTe). [Tepexof K HOBOMY TEXHOJIOTMYECKOMY YKJIa-
Iy TpebyeT co3maHus YCIOBUIA AJ1s 00yUeHMs 1 TTepeKBanubuUKauuy 3HaUUTeTbHOM
YacTy B3pOCIOro HaceneHus. [Ipy 9TOM BaKHO 06eCcTieunThb Kak pa3BuTue mpodec-
CMOHATbHBIX HABBIKOB 1 KoMmneTeHUMi (hard skills), Tak 1 ycumeHnue o611eKyabTyp-
HBIX, MSTKMX HaBbIKOB (soft skills), o6ecreunBaiommx MesKIMYHOCTHOE B3auMOIeii-
CTBUE, TPOAYKTUBHYI Pab0Ty B KOMaH/ie, TOTOBHOCTh K MHHOBALIMSIM.

11 06pa3oBaHMsT B3POCIBIX UPE3BbIUATHO BaKHBIM CTAHOBUTCS pa3paboTKa
MeJaroru4eckoro Oy3aifHa Kak 0coboro Mmoaxona K CO3JaHMI0 06pa30BaTeTbHbIX
MPOAYKTOB, KypCOB M MPOrpaMM, ITOCTPOEHHOrO Ha IMPUMHUMUIIAX aHJparoruku,
TICUXOJIOTUY ¥ KOTHUTMBUCTUKM, HalleJIEHHOTO Ha opraHmsanuio 3h@eKTuBHOTO
rpotiecca 06y4eHusI U MosyyeHne 06pa3oBaTeIbHOTO pe3y/bTaTa. TakuM 06pa3om,
KOHCTPYMPOBaHME MOHSITUIHO-TePMUHOIOTUYECKOTO OIS SKOCHCTEeMbI 06pa30Ba-
HMSI B3POC/IBIX MOKET CTPOUTHCS Ha KJIacTepu3alyum MeXANCIUTIIMHAPHBIX TEPMU-
HOB U MIOHSITUI, KaK MIpeICcTaBIeHO Ha pucC. 1.

JKocucremMa 06pa3oBaHMsI B3POWIbIX KaK COLMATbHO-3KOHOMMUYECKU (heHo-
MEH SIBJISIETCS CJIOXKHBIM SIBJIEHMEM M B COBPEMEHHOM MMpe MOCTOSIHHO paclinpsi-
eTcsl, OGHOBJISIETCS], B CBSI3M C UeM MPUHIUI Pa3paboTKu Te3aypyca MOXKET ObITh
MOCTPOEH Ha 3aMMCTBOBAHUY TEPMUHOB U MIOHSTUI U3 TTPeICTaBIEHHBIX 061aCTel.
Vske ceifuac HOBbIE MTPAKTUKM MTPUXOASAT U3 KOPIIOPATUBHOTO OOYUEeHMS, TTe aKTUB-
HO VICTIOTb3YIOT HOBEIIIMe TeXHOJIOTUY ISl TTOBBIIIEHNST KBIMGUKAIIUY COTPYA-
HMKOB, HAUMHAIOT JOMMUHMPOBATh (OpMaThl B3aMMHOTO 00y4YeHUs (IMPUHTOBOTO,
P2P), nns yero co3maioT crienyanabHble TIaThOpPMbI2. [0sIBIeHNe TaKUX MPAKTHUK,

1 Poccuiickoe o6pasoBanme — 2020: Mozenb 06pa30BaHus AJIs SKOHOMUKM, OCHOBAaHHOM Ha 3HAHMSAX: K 9-it
MexkayHap. Hayd. KoHd. «<MomepHMU3aIusi SKOHOMUKY U rio6anu3saimsi». Mocksa, 1-3 anp. 2008 r. / [Tog pen. 5. Kysb-
MuHOBa, V. ®pymnua. Mocksa: W3a-so I'V BIID. 2008. 39 c. [OnekrpoH. pecypc] // eLIBRARY: Hay4yHasi s7eKTPOHHAs
6ubmorexa. Pexxum gocrymna: https://elibrary.ru/item.asp?id=29940048 (zata o6pamenus: 09.10.2023).

2 B KauecTBe MPUMePOB TaKMX I1aTHopM MOKHO oTMeTuTh Continu: https://www.continu.com/blog/peer-to-
peer-learning; Inquisiq: https://elearningindustry.com/directory/elearning-software/inquisiq u zp.
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Fig. 1. Conceptual model for developing an interdisciplinary thesaurus for the adult
education ecosystem

MPOLIECCOB U PellleHNiT MOXeT ObITh OMMCAHO 32 CYeT TPAHCIIOHMPOBAHUS TePMU-
HOB 13 CMEXKHBIX 00/1aCcTelt ¥ X MHTEerpalui B Te3aypyc IKOCUCTEMBI 00pa30BaHMUS
B3pOCIBIX. [Ipy 3TOM KiTIOUeBble MOHSITHS AJIs Te3aypyca M03BOJISIOT HaM chopmy-
JIUPOBATDb U COZEPsKATENbHO PACKPHITh KOHIIEIIT 9KOCUCTEeMbI 00pa30BaHMsI B3pOC-
JIbIX, YeMY TIOCBSIILEH CIeAYIOLMii pasner.

Konyenmyanenas apxumekmypa 3Kocucmemst 06pa3o8aHust 863pocivlx

JKocucTema 06pa30BaHMsI B3POCIBIX KaK TEOPETUYECKIIT KOHCTPYKT BKITIOUAET
B ce0sT HeCKOJIbKO B3aMMOCBSI3aHHBIX 37IeMEHTOB (Y4aCTHUKM, TIPOLECChI, XapaKTep
CBSI3€Jf) ¥ CTPOUTCST Ha OCOOEHHBIX MpUHIMIIAX. KioueBble MPUHINITBI (PYHKIINO-
HMUPOBaHUsSI 06pa30BaTETbHOI IKOCUCTEMbI ObUIM PACKPBITHI aBTOPAMM CTAThU Pa-
Hee [45]. TIpUMEHUTETHHO K IKOCUCTEMEe 06pPa30BAHUSI B3POCIBIX STU TPUHIIUIIBI
JIOIOMHAIOTCS ¥ KOHKPETU3UPYIOTCS. VIX MOXHO pacKpbITh, ONMPAsICh HA MPeNIo-
>KeHHBII Te3aypyc.

JKocucrtema 06pa30oBaHMs B3POC/BIX MIPECTaBIsIeT COO0I OTKPBITOE, LIeIO0CT-
HOe 0Opa3oBaTe/lbHOEe MPOCTPAHCTBO, IJe IMpecTaBieHbl pa3HoOOpa3Hble yyacT-
HUKY (TIOCTABIIMKY 06pa30BaTeIbHBIX YCIYT / TPOBaiiiepbl, TOCPEIHUKY/UHTErPa-
TOPbI ¥ TIOTPeOUTENN). B KauecTBe MOCTABIIMKOB 0OPa30BaTENbHbIX YCIYT MOTYT
BBICTYTIATh yupexxaeHus: popmaabHOro, HehopMalbHOTO, MHPOPMAaTBLHOTO 00pa-
30BaHMSI, KOPTHIOpaIun, 6M3HEC-IIIKOJbI, & TAKXKEe JIPYTHe COIMaTbHbIe MHCTUTYTHI.
CBSI3M U OTHOLIEHUS] 3TUX YUYaCTHMKOB MOKHO OXapaKTepu30BaTh KaK CMMOMO3.
Taxoil xapakTep COTPYyLHMYECTBA IPeNIIoNaraeT UCKIIUYNUTEIbHO B3aMMOBBITOZ-
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HOe TTapTHePCTBO ¥ KOIBOJIOIMIO IJIsI YIOBAETBOPEHMS 3aIIPOCOB U MTOTPeOHOCTe
06yuJaloIerocs.

BaskHO MMOAYEpPKHYTh, UTO KIIOUEBBIM IPUMHIIMIIOM 3KOCKCTEMbI 06pa30BaHMS
B3POCJIBIX SIBJIIETCS KIMEHTOOPMEHTUPOBAHHOCTh, MaKCUMAJIbHbIN YUeT UX JTUd-
HOCTHBIX U PO eCcCMOHATbHBIX 3a1TPpOCcOB. CyObEKTOM 00yUEHMST MOKET BBICTYTIATh
KaK OTAEIbHbIN MHAVBUI, TaK U TPYIIIIOBOI/KOJJIEKTUBHBIN CyOBEKT (0OyUaroIasi-
cs1 KoMaHa, opranusaius). CaMoopraHu3anys SKOCUCTeMbl 06pa3oBaHMsT B3pOC-
JIBIX ¥ ee alaliTUBHOCTDb MO3BOJISIIOT PETYIMPOBATh CIIPOC U MpeJjioxkeHne, TMoKo
pearupoBaTh Ha 3aIIpOChl TIOTpebuUTeNei, a TakKe Ha M3MeHeHMs BHeIllHe cpebl.
JKocucTeMa pa3BopauMBaeTcs, Kak MpaBuiIo, B JIOKAJbHOM ITPOCTPAHCTBE, MOKET
OXBAaTbIBATh OT/ETbHBIN TOPOI, PETYIOH WV CTPAHY, IIPU 3TOM YUUTHIBATH I7106a/Th-
Hble M3MeHeHUs, TypOYJIEHTHOCTDb PbIHKA TPyAa. IHBIMM C/TOBaMM, 9KOCUCTEMA 00-
pa3oBaHMsI B3POWIbIX JOKHA HOCUTD IVIOKAJIbHBIN XapaKkTep, coueTas r106aabHbIe
" JIOKaJIbHbIEe YCI0BMS U dakTopbl. COBMelleHe MacIITaboB MO3BOISIeT U3Y4YaTh
MPOIECChl MUKPOYPOBHSI, CBSI3aHHbIE C OCBOEHMEM BOCTPEOOBAHHBIX HABBIKOB U
KOMIIeTeHIIN, 06y4eHeM OTHebHBIX KaTeropuit rpaskaaH, Ipy 3TOM YaepsKuBast
BHMMaHMe Ha MaKpOypPOBHE, CBSI3aHHOM C ITI06aTbHBIMM TPEHAAMM Pa3BUTUS TEX-
HOJIOTMIA, B TOM UMCJIe MICKYCCTBEHHOTO MHTEJIJIEKTA B 00yUYeH M, 06pa30BaTeTbHbIX
CTapTanoB, MIaTOOPMEHHBIX PelleHMil ISl CMEeIIaHHOTO ¥ B3aMMHOTO 00y4YeHMsI
B3pocibix. HOBbIN XapakTep cBsi3eil B 9KOCUCTeMe 00pa30BaHMs B3POC/IBIX TTOPOK-
IaeT MaKCMMaIbHYI0 KaCTOMMU3AIIMIO, YUeT MHANBUIYAIbHBIX MHTEPECOB 06yJaio-
1Ierocsi, KOTOPbI peasn3yeTcs Kak Ha pbiHKe B2C, Tak u B cermeHTe B2B.

LIndpoBbie peneHNs JAIOT UMITYITbC CO3TAHNUIO 9KOCUCTEMHBIX CBsI3€ei1, obecrte-
YMBAIOT CBOEBPEMEHHOE OOHOBJIEHVE KOHTEHTA, HOBBI YPOBEHb B3aMMOI€/CTBUS
00yJaroIyxcss ¢ HaCTaBHMKAMM, OBICTPYIO OOpaTHYIO CBSI3b, IIMPOKME BO3MOXK-
HOCTY IS TeJaroruyeckoro Am3aiiHa Mpy KOHCTPYMpPOBaHMM 06pa3oBaTeIbHbIX
MIPOTPaMM ISl B3pOC/IbIX. Ha MHCTUTYLIMOHATLHOM YPOBHE TTOSIBUIMCH MHTErpaly-
OHHbIE TIATHOPMBI MEKIY 00pa30BaTENbHBIMI OPTaHMU3ALUSIMU U OGU3HECOM [46;
47], 9yTO Upe3BbIYAITHO BaSKHO /IS TPOGeCCHOHATBHOTO O0YUYeHMS U TTepeobyueHmsl,
ITOCKOJIbKY 3TO 06ecIieunBaeT CMHXPOHM3AIMIO CIIPOCa U IIPEIJIOKEHMS] Ha PHIHKE
TpyAQ, IpeononieHye qeuira HaBbIKOB.

T KOHKpeTU3alyi OTHEeNbHbIX 3JIEMEHTOB KOHIIEITYaJbHO apXUTEKTYpPhl
9KOCKCTEMbI 06pa30BaHMsI B3POC/IBIX 11€7IeCO00Pa3HO MPOBECTU CPABHUTEIBHO-CO-
MTOCTaBUTEIbHBIN aHATNU3 C TPAIUIIMOHHO cHUCTeMOIT 06pa3oBaHMsI B3POCIbIX, pe-
3y/IbTaThl KOTOPOTO TMPeACTaBIeHbI B Tabmile 1.

1 CnoBapb mapkerosora. Uro takoe B2B, B2C u B2G. Skillbox media [9nexTpoH. pecypc]. Pexkxum mocrymna:
https://skillbox.ru/media/marketing/slovar-marketologa-chto-takoe-b2b-b2c-i-b2g/ (zata o6pamenus: 01.10.2023).

Tom 26, N2 3. 2024 O6pa3oBaHMe U HayKa. Hay4YHblin XXypHan

26



© Semenov M. Y., Kicherova M. N., Trifonova I. S.
Adult education ecosystem: Terminological field and interdisciplinary thesaurus modelling

Tabmuna 1

PE3YJ'II)T8.TLI CPaBHUTEIIbHO-COIMOCTABMUTE/JIBbHOI'O aHa/iM3a: 3KOCMUCTeMa "
TpaaMIIMOHHAA CUCTEMaA 06pa3OBaHI/IH B3pPOCJIbIX

Table 1

Results of comparative analysis: The ecosystem and the traditional adult education

system

ITapameTpsl

CpaBHEHUS

Comparison
options

dKocycTeMa 00pa3oBaHMsI B3POCIbIX
Adult education ecosystem

TpaauuMOHHasA cucTemMa 06pasoBa-
HUS B3POCIBIX
Traditional system of adult education

Lens (Muccus)
Aim (mission)

CospaHne ycIoBuii 17151 caMOpeany-
3alVM IUWYHOCTHU, PAa3BUTUA O6H_U/IX u
poheccMoHaIbHbIX KOMITETEHIINIA,
HeIpepbIBHOCTY 06pa30BaHMsI; OPMEH-
TUP Ha FYMaHMCTUYECKYIO ITapafurmy
06pa3oBaHMst BBICOKOTEXHOJIOTMYHOTO
06111eCTBa 3HAHMUS

Creating an environment for personal
self-realisation, development of soft and
hard skills, ongoing education; focus on
the humanistic educational paradigm in a
high-tech knowledge society

O6yueHye 1 OATOTOBKA B3POCIIbIX JIJIsI
0611[eCTBEHHOTO MIPOM3BOJCTBA B LIENISX
obecrieyeHs ppIHKA TPyLa paboueii
CUJION pas3IMYHOM KBamuduKanm; opu-
eHTUp Ha 06pa30BaTeNbHYIO MApaJUrMy
MHIYCTPUATBbHOTO O0IIecTBa

Adult education and training for social
production in order to provide the labour
market with various qualifications; focus
on the educational paradigm for industrial
society

TIpuHUMUIIBI
OopraHusanun
Principles of
organisation

OTKPBITOCTD, AMHAMUYHOCTD, K/IVIEHTO-
OPMEHTUPOBAHHOCTb, CUM6MO3 1 KOIBO-
JIFOLMST YIaCTHUKOB, aJalITUBHOCTD
Openness, dynamism, customer focus,
symbiosis and co-evolution of partici-
pants, adaptability

3aMKHYTOCTb, CTATUYHOCTD, YCTONYM-
BOCTb, OPMEHTMP Ha 06pa30BaTeTbHbIN
pesy/ibTaT, OMHOPOIHOCTh YUaCTHUKOB,
GIOPOKPATUYHOCTD, HU3KasT IalITUB-
HOCTh

Isolation, static nature, stability, focus on
educational results, homogeneity of par-
ticipants, bureaucracy, low adaptability

XapakTep cBsI3eit 1
IIPOILIECCOB

Nature of links and
processes

Topu3oHTaNbHBIE CBSI3U, CETEBOE B3a-
VMMOJECTBYe YIYaCTHUKOB, BBICOKMI
YPOBEHb COTPYAHUYECTBA (TapTHEP-
CTBa) ¥ KOOTIEPEHIUH, JOBePUTEeIbHbIE
OTHOIIEeHVSI, TTOCTOSTHHOE 0GHOBJIEHME
IIPOIIeCCOB, HAaJIOKeHVe COLMATbHBIX,
9KOHOMMIYECKNX, TEXHOIOTUYECKUX, [10-
JIUTUYECKUX, KyJTbTYPHBIX IPOCTPAHCTB
u Toneit

Horizontal connections, networking of
participants, high level of cooperation
(partnership) and coopetition, trusting
relationships, constant updating of pro-
cesses, overlapping of social, economic,
technological, political, cultural environ-
ments and fields

[Ipeo6agaHue BePTUKAIbHBIX MiepapXu-
YEeCKMX CTPYKTYP, YCTOSIBLIIEECS] B3aUMO-
IeficTBIEe YyIaCTHUKOB, BEIOMCTBEHHAS
MOAUVHEHHOCTB, IIpeobiaiaHue yCcTo-
SIBILIXCSI TIPOIIECCOB M HU3KMIT YPOBEHb
MX AMHAMUKY, c1abast MUHTErpalus
DBIHKOM TPYZA U COLMaTbHO-9KOHOMM-
YeCcKMMU 3aIpocamu

Domination of vertical hierarchical
structures, long-held interaction between
participants, institutional subordination,
domination of well-established process-
es and low level of their dynamics, poor
integration with the labour market and
socio-economic demands
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D/IeMeHThI U

[Ipokuit iepevyeHsb MpoBaiLepoB 06-

OrpaHMUeHHbII CIIEKTP IPOoBaiifepoB

Characteristics of
the educational
environment

MOACUCTEMBI Da30BaTeIbHBIX YCIYT M TIOCPESHNKOB, B |B paMKaX TPaJUIVIOHHbIX 06pa3oBa-
Elements and TOM 4ycie GopMaabHOro 1 HehopMasb- |TeTbHBIX MHCTUTYTOB: YHUBEPCUTETHI
subsystems HOro 06pa3oBaHus, IIaTGOPMEHHBIX  |«TPEThEro BO3PacTa», BEUEPHME IIKOJIbI,
CepBJICOB 1 arperaTopos; IOSIB/IeHe KyDPCBI [TOBBILIEHNUS KBaTMUKALN U
HOBBIX MHCTUTYLIMOHAIBHBIX GOPM: nepekBaMbURALAA U IP.
Mevikepcrieiicsl, habnabsl, mKonbl MH-  |Limited range of providers within tradi-
TepHeT-mpodeccuii, MOOK, kopotkue |tional educational institutions: the uni-
KyPChI M IIPOTPAMMBI JIJISI [TOTyYEeHUST versities of the third age, evening schools,
MMKPOHaBBIKOB upskilling and reskilling courses, etc.
Wide range of educational service provid-
ers and mediators, including formal and
informal learning, platform services and
aggregators; the emergence of new insti-
tutional forms: makerspaces, Fab labs,
schools of Internet professions, MOOCs,
short courses and programmes for obtain-
ing microskills
XapaxkTepucTtuka |LlenocTHOe, CBSI3HOE, MHTETpUpYyIoliee |(DparMeHTapHOe, T0KaIbHOE, OLHODPOZ -
06pa30BaTeNIbHOTO |BCe BUIIbI 00yUeHMs : hopMabHOe, HOe, TPeVMYIIeCTBEHHO (OPMaJIbHOE U
MPOCTPAHCTBA HedopmanbHOe, MHGOPMaIbHOE, CIIOH- |IOTIOMHUTEIbHOE NPodeccuoHaIbHOe

TaHHOE ¥ KOPITIOpaTUBHOE 00yUeHe
B3POC/IbIX C MCTIOJIb30BaHMEM VIHHOBA-
LMOHHBIX TEXHOJIOI'WA, [IePCOHATU3UPO-
BaHHBIX LMS, BapMaTMBHOCTh 00pa3oBa-
TeJbHbIX TPAEKTOPUIA

Holistic, coherent, integrating all types of
learning: formal, non-formal, informal,
spontaneous and corporate training for
adults using innovative technologies, per-
sonalised LMS, variability of individual
educational paths

o6pasoBaHue, 06yueHye Ha pabouem
MeCTe TPaJAULMOHHBIMU METOAMM,
JIIHEITHOCTh 00Pa30BaTEIbHbIX TPAEK-
TOpUiL

Fragmentary, local, homogeneous, prin-
cipally formal and additional vocational
education, on-the-job training using tradi-
tional methods, linear educational paths

dopmaTbl
06YyUeHUs U
06pa3oBaTeIbHOTO
rpoiiecca
Teaching and
learning forms

Tpeo6amaHe MHHOBAIMOHHBIX U CMe-
HIaHHBIX (OPMATOB OOGYUYEHMSI: OHJIAH,
MOOWIbHOE, B3aUMHOE, TIPOOIEMHOE,
MIPOEKTHOE 00y4YeHe, B TOM YIcIie C
MTOMOIIIBIO TEXHOJIOTHI1 MCKYCCTBEHHOTO
uHTesueKTa, VR 1 AR, reiiMmudukanms
Domination of innovative and mixed
learning forms: online, mobile, peer-to-
peer, problem-based, project-based learn-
ing, including artificial intelligence tech-
nologies, VR and AR, and gamification

Tpeobnamanyie TPAgUIMOHHBIX PopMa-
TOB: KHUTH, JIEKI[MV, CEMIHAPBI
Domination of traditional forms: books,
lectures, seminars

Takum 06pa3oM, IpeI0KeHHbI MeKIMCIUIIIMHAPHBINA Te3aypyC MO3BOINI
copMyIMPOBaTh OCHOBHbIE MIPMHIIMITBI OPraHM3aLIMM IKOCHCTEMbI 06Pa30BaHMs
B3POCIBIX, XapPaKTEPUCTUKY IIPOCTPAHCTBA, OMMCATh XapaKTep CBSI3€ii, TPOLIECCOB,
BBISIBUTH CITenpuUeckre 0COGEHHOCTM IKOCUCTEMBI 06pa30BaHMsI B3POCIBIX 10
CpaBHEHMIO C TPAIUIIVIOHHO CUCTEMOIA.

ABTOpCKOE McCIeJoBaHMe MTOKA3alo0, YTO IKOCUCTEMA 00Pa30BaHMUS B3POCIIbIX
KaK TeOPeTUUECKMIT KOHLIEINT IPeACTaBIsIeT CO60ii CJI0KHOe MHOTOYPOBHEBOE IIPO-
CTPAHCTBO, B KOTOPOM II€PeCceKarTCsl TEPMMUHOIOTMYECKEe TTOJIsT M KaTeropum cdep
06pa3oBaHMsi, SKOHOMMKM, TIEPENOBBIX TEXHOJIOTHMIA. B aKocucTeme 06pa3soBaHMs
B3POCIBIX TIPEJCTaBIE€HbI PasHble (OPMBI U BUIbI 00yUEHMsI, TaKMe KaK HopmMasib-
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Hoe, He(hopMaIbHOE, KOPIOPaTMBHOE, CMEIIaHHOe, MOOVIIbHOE, OHJIalH-00yJYeHe
1 caMoo6pasoBaHue. IIpoliecchl BHICTPOEHBI BOKPYT 06YYaroIerocs, ero npodeccu-
OHAJTbHBIX MTOTPEOHOCTEN U TMUHBIX MHTepecoB. Crenydnka GyHKIVMOHUPOBAHMS
9KOCUCTEMBI CBsI3aHa C TE€M, UTO MOAIEPKMBAIOTCS TOIbKO 3 deKTrBHbIE 06pa30-
BaTeJbHbIE ITPAKTUKH, TOSTOMY ITPOMCXOIUT MOCTOSTHHOE OOHOBIeHE KOHbUTYpa-
LM CBSI3€1 ¥ OTHOILLIEHUII MeKIy pa3HOPOAHBIMM yUYaCTHUMKAaMM. BeiieacTBMe 3TOro
B TEOPETUUECKOI MOJeIV ITPOUCXOAUT CMellleHVe aKIIeHTa CO CTATUYHBIX d7ieMeH-
TOB CMCTEMbI Ha JAMHAMMUUECKME 3JIeMeHThl. XapaKkTep CBs3eli yUaCTHUKOB OTIN-
yaeTcs IpeobiamaHMeM TOPM3OHTANIbHBIX CBs3eil. IlommepskaHue IeIOCTHOCTHU
9KOCUCTEMbI 00pa30BaHMST B3POC/IbIX 06eCIIeurBaeTCs 3a CUET CAMOOPTaHU3alINN,
repepacripeieJIeHusI peCcypcoB, afanTUBHOCTY IO, TPeOOBAHMS BHEIITHEN CPelIbl U
MHTeHCUOVUKALY Pa3BUTHS IS CO3MAHNS LIEHHOCTHOTO ITPeIJIOsKeHMsI i1 00yJa-
omierocsi. PazBuTye 3KOCUCTEMHBIX CBsI3eii 06ecrieuynBaeT rmepexo K MmepcoHatb-
HO-OPUEHTUPOBAHHBIM TPAEKTOPUSIM 06yUeHMS U MTpodecCuoHaIN3aI A,

ABTOpBI BBISIBWIN, UYTO 9KOCKUCTEMa 06pa3soBaHMS B3POCTBIX KaK COIIMATbHO-
9KOHOMMYECKUii (heHOMEH IMpeCTaB/sieT co00ii MHCTUTYIMOHAIBHO 0hOpMIeH-
HYIO TTOMIIeP5KKY IIPOIIECCOB OOYUEHMST ¥ CMEeHbI COLMATbHBIX POJIeli Ha MPOTSKe-
HUM BCeli JKusHu. PasBuTie o6pasoBaTebHbIX (POPMATOB 0becreunBaeT nepexo K
HOBOMY COCTOSTHUIO B C(pepe TMUYHOCTHOTO U MpodecCuoHaTbHOTO pa3BuTus. Kio-
yeBbIMU (hAaKTOPaMU, KOTOPbIE OIIPEENSIOT YPOBEHb Pa3BUTHSI 9KOCUCTEMBI 06pa-
30BaHMSI B3POCIBIX, SIBJISIOTCS TEPPUTOPMAIbHAS JIOKATM3aLyst (pasMep U Colyab-
HO-9KOHOMMYECKMEe XapaKTePUCTUKM TePPUTOPMIi), KOHTEKCTyalbHble (HaKTOPbI
(YPOBEHb TEXHOJIOTMYECKOTO Pa3BUTUSI, HOPMATUBHO-IIPABOBOE II0jIE, 3PEIOCTh
COLIMAIBHBIX MHCTUTYTOB, MECTO B MEXKIYHAPOMHOI CUCTeMe pa3AesieHus Tpyaa u
Ip.), YPOBEHDb UeJIOBEUECKOTO KanmuTasa (memMorpaduueckyie 1 COmaabHO-TIpodec-
CUOHAJIbHbIE XapaKTePUCTVKM). [7I06aIbHbI XapaKTep 9KOCUCTEMbI 06Pa30BaHMUs
B3POC/IBbIX IIPOSIBJISIETCSI B TOM, UTO HabII0JaeTcss COBMeIleHe MacIiTaboB: IJIo-
GasibHbIE TPEHIIbI, CBSI3aHHbIE C Pa3BUTMEM TEXHOJIOTHUIA, TYPOYI€HTHOCTBIO PhIHKA
TpYAQ, MOSIBJIEHVEM HOBBIX ITPodecciii 1 BUIOB 3aHSITOCTH B IIM(PPOBOM 00IIIeCTBE
BJAMSIOT Ha Pa3BUTHMeE IIPOIECCOB OPraHM3aIMy 06yUeHNST B3POIbIX B JIOKATbHbIX
npocTpaHcTBax. Kak commanbHO-9KOHOMIUYECKOe SIBJIeHMe SKOocucTeMa o6pa3oBa-
HMSI B3POC/IBIX TTOJT BO3/Ie/ICTBMEM BHEIIHNX 1 BHYTPEHHMX (GaKTOPOB OymeT IOoCTOo-
SIHHO M3MEHSIThCSI, TO3TOMY €€ Te3aypyc OYIeT MOCTOSTHHO MOIOTHSThCS, ITOHSITHUS
OYIyT YTOUHSITHCS, HO CaMa KOHIIEITyaIbHasl apXUTeKTypa MOKeT pacCMaTPUBaTh-
€SI KaK OTHOCUTEIBHO YCTONYMBBI TeOpEeTUUECKUIT KOHCTPYKT.

JKocucTemMa 00pa3sOBaHMSI B3POCIBIX MOXKET PACCMATPUBATBCS KaK HOBAs
yIpaBjeH4YecKasi rmapagurmMa opraHusaiuy 00yuyeHMs] B3POCIbIX B COOTBETCTBUM
CO CTpaTernyeckKuMu LENSIMU YCTOMUMBOTO COLMATIbHO-9KOHOMUYECKOTO pa3BU-
TUSI CTPaAHBI U IIPUpPAIleHNs YeJI0BeUECKOT0 KauTaja. Pe3yabTaThl MCIIOIb30BAHMS
9KOCUMCTEMbBI KaK YIIpaB/IeHUECKOl MapagurmMbl OYIYT CIIOCOOCTBOBATDL pacliype-
HUI0 MHGOPMAIOHHOTI'O HOJISI 1711 060CHOBAHHOTO BhIGOpa rpakmaHamu 1 paboTo-
JaTesIsIMY MPOrpaMM OOyUYeHMs, B TOM YMCIe ITyOIMKALM OTKPbITOM JOCTOBEPHO
uHbopMaIum o6 orepaTopax pblHKa ¥ IporpaMMax HeImpepbIBHOTO 00yUeHMs.
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O6cyxaeHue

[TpoBeneHHbIVI aHATUTUYECKNIT 0630p OTEYECTBEHHBIX U 3apyOEsKHBIX UCCIIe-
IOBaHUII MOKa3aJl, UTO MUJes SKOCUCTEMHOrO MOAXoaa B 06pa3oBaHMM CTAHOBUT-
cs1 Bce Gosyee momyssapHOiL. OJHAKO TepPMMHOIOTMYECKOe 1ojie 06pa3oBaTeTbHOM
9KOCUCTEMBI OCTAETCSI HEAOCTATOYHO pa3paboTaHHBIM, B OCOOEHHOCTY MPUMEHM-
TETbHO K 00YUEeHNIO B3POC/IbIX. ABTOPCKOE MCC/IeIoBaHVe TTI03BOJIMIIO BbIAETUTD M3
Pa3HBIX JUCHIUTUIMHAPHBIX 06J1aCTelt TIOHSITUS U KaTeropuu, OIMChIBAIOIINe COBpe-
MEeHHbIE SIBJIEHVSI U MPOIIecchl B chepe 06pa3oBaHms B3POCIbIX U 060CHOBAThH KOH-
LeNLINMI0 MeXIVUCUUIIMHAPHOIO Te3aypyca. IIpe[iio>)keHHbIN Te3aypyc ONMMUCHIBAET
9KOCUCTEMY 00pPa30BaHMS B3POCIbIX KaK TEOPETUUECKMIT KOHCTPYKT, COIMATbHO-
SKOHOMMYECKOe SIBJIEHME U yIIpaBieH4YecKylo napaaurmy. C moMoIbio pa3pabo-
TaHHOTO Te3aypyca CTaJ0 BO3MOXKHBIM BBISIBUTH CIeIM(UKy MPOIeCccoB, CBSI3aH-
HBIX € TpaHchopManusamu B chepe 06pa3oBaHMs B3POCIbIX: IKOCUCTEMa 06pa3oBa-
HUS B3POCJIbIX TIPEJCTABIISIET COO0I OTKPHITOE MHOTOMEPHOE CaMOPEryJIMpyeMoe
o6pa3oBaTebHOE MTPOCTPAHCTBO, T/Ie BO3MOKHA MHTETPAIMs Pa3HbIX BUIOB 00pa-
3oBaHus (popmanbHOro, HehOpMaIbHOTO 06YUeHNsI, caMOo6Gpa3oBaHMsI, KOpIiopa-
TUBHOT'O OOYUYEHMS U T. [I.), B YaCTHOCTHM 32 CUET COBPEMEHHBIX IIM(GPOBBIX PEIIeHNT
U TEXHOJIOTMI, KOTOopble Ha3biBalOT EdTech. To obecnieunBaeT pacimpeHue obpa-
30BaTeIbHOTO JaHamadTa, CMMOMO3 YUaCTHUKOB, HOBble KOHMUTYpaLUM CBSI3eit,
KO3BOJIIOIVIO YUACTHUKOB [IJIS1 CO3[IaHMsI IIEHHOCTHOTO TMPeIJIoKeHNs IJIsT 0Oyua-
IOLIerocsi, YHMKaJIbHBIX BO3MOXKHOCTeN IJIs1 MHIVBUAYAIbHOIO M KOJIJIEKTVMBHOTO
obyueHus.

[TonyyeHHbIE pe3yabTaThl BO MHOTOM COTJIACYIOTCSI C BIBOJAMM APYTUX aBTO-
poB. B yacTHOCTH, Kak 1 B paborax M. Souto-Otero [14] n ]. ]. Walcutt, S. Schatz [15],
I71sT obecrieyeHMsT HEMPEePbIBHOCTY 00pa30BaHMs M MOAEIUPOBAHUS SKOCUCTEMbI
aBTOPAMU YCTaHOBJIEHA HEOOXOAMMOCTb BHICTPAMBAHMST MEKVMHCTUTYIIVIOHATbHBIX
Y MEeXIVCLUUIIMHAPHBIX CBS3€li, YTO HAIVIO OTPaKeHNe B MPeIJIOKEHHOM Te3ay-
pyce.

ABTOpCKME pe3ynbTaThl COMMACYIOTCSI C JaHHBIMMU, TTonydyeHHbIMU A. I. 30TO0-
BOI4, E. C. TaBpUIIIOK, B YaCTM YHUBEPCATbHOCTU K/IIOUEBBIX IIPUHIIUIIOB U XapaKTe-
PUCTUK SKOCUCTEMHOTO ITOAX0/Ia, KOTOPbie OHY CHOPMYIMPOBAIN TPUMEHUTETHLHO
K BbIcIIeMy o6pasoBanmio [6], a A. 10. AcpmeB — misi MOLepPHM3ALUN KaZETCKOTO
o6pasoBanus [48]. OmGHAKO 3TU UCC/IEIOBAHNS HE KacaloTCsl BOIIPOCOB Pa3paboTKu
Tesaypyca, XOTs YKa3bIBAlOT HA HEOOXOAMMOCTDb OOIIEro sI3bIKAa OIMMCAHUST HOBBIX
rpoleccoB B cepe obpaszoBanmsi. CylIeCTBEHHBIM OTJIMUMEM ¥ HOBU3HON JAaHHO
pPaboThI SIBJISIETCST TO, UYTO SKOCUCTEMHBIN MOAX0M, PACCMOTPEH ITPUMEHUTETHHO K
06pa3oBaHMIO B3POCIbIX. ITOrOM aHATUTHUUECKOI pabOThI B OT/IMUME OT YKa3aHHBIX
aBTOPOB SIBJISIETCSI HE YTOUHEHMe OTHebHBIX MMOHSTUH 1 TEPMUHOB 9KOCUCTEMHOTO
MOAX0/a, 8 KOMIUIEKCHBINM MeXAVCUUIUIMHAPHBIN Te3aypyc.

Hapsimy ¢ 3TUM CyIeCTBYIOT KPUTUUECKME OlLleHKM IKOCHMCTEMHOIO TOoIX0fa
K o6pasoBanuio. A. B. YrkuH, K. B. llleBuenxko, A. 0. AcpueB cuurtaioT, uTo 06pa-
30BaTeIbHasT 9KOCKUCTEMA TIPEICTABIISIET COO0 B GOMbIIEN CTelleHM KPaCUBYIO Me-
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Tadopy U «IaHb HAYYHOI Mofe», He 001a1ast HOBBIMM TeOpPeTUKO-MeTOH0Iornye-
CKMMM OCHOBAHUSMMU U TIPAKTUUECKMMM JoKa3aTeabcTBaMu 3¢ dekTuBHOCTHU [19;
48]. MoKHO COTIAaCUTBCSI C aBTOPaMM, UTO HKOCUCTEMHBII MOAXO[ K 00pa30BaHUIO
IeiCTBUTEIbHO HabMpaeT MOMY/ISIPHOCTD, PACTET YMCIO IyBIMKALIVii 110 9TOi TeMe.
OpHAKO aBTOPBI CYUTAIOT, UTO Y IKOCUCTEMHOTO MOAX0/Ia €CTh MOTeHIMal U Mpak-
TUYECKMe JoKa3aTenbCcTBa ero adderTuBHOCTH. VicciemoBaTen MesKayHapOIHOTO
YPOBHSI, SKCHEPTHI-IIPAKTUKM MPUBOAAT 6osiee 40 YCITEIIHBIX KEMCOB M3 Pa3HbIX
CTpaH, WITIOCTPUPYIOIIUX IPUHIUIIBI TPMMeHeHUSI 9KOCUCTeMHOTO Moaxoaa. JTU
TIpUMepbI TOKa3bIBAIOT, UTO MMEHHO SKOCUCTEMHBIE CBSI3U M HOBBIN (hopMaT OTHO-
IIeHN1 06eCTIeunBarOT MPUHIUITMAIBLHO APYToe KauecTBO obpasoBanust'. M. H. BeT-
YMHOBA KPUTUYECKM OLIEHUBAET MPUMeHeHMe MOHSITHSI SKOCUCTEMHBIX CBSI3e 1Sl
OIIEHKM B3aMMOJENCTBUS MeXIy 00pPa30BaTENbHBIMU YUPEKIEHNUSIMM, TOCyIap-
CTBOM ¥ OOIIECTBOM, TaK KaK 3T BOIPOCHI YKe CTABUIINCH U YCIIEITHO PeIlaanch
B PaMKax pasjIMYHbIX aClIeKTOB GopMMUpOBaHMs 06pa3oBaTenbHOI cpefbl [49]. On-
HaKO COLIMAIbHO-TEXHOIOTHYECKMEe TpaHCchopMalMy COBPEMEHHOCTHM, POCT CTPYK-
TYPHOJi CITIOKHOCTY OUKTYIOT HEOOXOAMMOCTh BbICTpaMBAHUS MHBIX, 60jIee TMOKUX
TOPM30HTATBHBIX CBSI3€J, aIalITUBHBIX KOHPUTYPAINIT U UX PACCMOTPEHMS CKBO3b
MIPU3MY 3KOCUCTEMHOTO TTOAXOAaA.

3akK/lovyeHue

Takum 06pa3om, 1o pesy/abTaTaM IIPOBEIEHHOI0 VCCIeT0BAHNSI TUIIOTE3a IO -
TBEPAUIACh: OMMCAaHMe KOHIIEIITA «9KOCHCTeMa 00pa30BaHMsT B3POCIbIX» BO3MOXK-
HO C TTOMOIIIbIO TPEeII0KEeHHOTO MeXAMCIUIIMHAPHOTO Te3aypyca. CoBpeMeHHbIe
rpoiiecchl TpaHchopMaiiuu B chepe 06pa3oBaHst B3pOCIbIX ObIUIM OMMCAHbI HAYU-
HO 000CHOBAHHOJ TePMMHOJIOTMEN YeThIpeX AUCIUIUIMHAPHBIX 061acTeit (9K0I0-
MY, SKOHOMMKM, 06pa30BaHMUS M TEXHOIOTHI). MeXIMCIMIUIMHAPHBIN Te3aypyc
MO3BOJIMJI IPOCIEAUTb KIIIOUEBBIE OTIMYMSI SKOCUCTEMBI 06pa30BaHMS B3POC/BIX
OT TPaAMUIIMOHHO CUCTEMBI I10 CAeYIOIIMM IMapamMeTpaMm: 1e/ib/MUCCUSI, XapaKTe-
PUCTUKA CBSI3€H, SJIEMEHTBI U TOCUCTEMBI, DOPMAThl 00yUeHMsI, XapaKTepUCTUKa
06pa3oBaTeIbHOTO IMPOCTPAHCTBA.

dKocucTemMa 06pa3oBaHMs B3pOC/IbIX HalleJIeHa Ha CO3[aHye YCIOBUIA IS ca-
MOpeanu3aluyuy JIMIYHOCTY 3a CUeT Pa3sBUTHS OOIIMX U TPOGeCcCHOHATbHBIX KOMITe-
TEeHLMI B XOZ,e HEIPEePhIBHOTO 00pa30BaHMsI, B Hell ITpeo6i1aialoT TOPU30OHTATbHbIE
CBSI3M, BO3MOYXKHOCTbh CaMOOpraHu3aluu, rnepepacripeiejieHusi peCcypcoB, ee OT/Iu-
YyaeT BbICOKAsl afaliTUBHOCTD K BHeIITHel cpefie. B lieHTpe 9KOCUCTeMbI — B3POCJIbIiA,
€ro TPaeKTOPUY OOyUeHMSI.

[TpoBefeHHbI COMOCTAaBUTEIbHBIN aHAIN3 C TPAAUIMOHHON CHUCTeMOii 06-
pa3oBaHMS MOKA3aJl, YTO SKOCUCTEMHAST OpraHm3anusi 06yueHnsT B3POCIbIX IMeeT
OYeBMHbIE TTPEUMYIIECTBA, TaKMe KaK CO3JaHye yCIOBUIA MIJISI TlepCOHAIM3aIun

1 Jykua I1., CrieHcep-Keiic [I., Ky6ucra [I. O6pa3oBaTesibHble 9KOCKCTEMbI: BO3HMKAIONIAS MTPAKTUKA [JIST
6ymyiero o6paszoBanust [dneKkTpoH. pecypc] // SKOLKOVO: Moscow School of Management. Pesxum moctyma: https://
www.skolkovo.ru/researches/obrazovatelnye-ekosistemy-voznikayushaya-praktika-dlya-budushego-obrazovaniya
(mata o6paruenus: 09.10.2023).

The Education and Science Journal. Scholarly journal Vol. 26, N2 3. 2024

31



© CemenoB M. 0., Knuueposa M. H., Tpudonosa U. C.
dKocymcTeMa 06pa30BaHys B3pOC/IBIX: KOHCTPYVPOBAHNE TePMVHOIOTMYECKOTO O/ ¥ MEXIVCLMIUIMHAPHOTO Te3aypyca

00yueHMsl, MHAVBUIYAJIbHBIX TPAEKTOPUI JIMUHOCTHOTO ¥ MPOodeccroHaIbHOTO
pa3sBUTHS, GOJIbINIAS CTETIeHb CMHXPOHM3ALINMY C 3aIIpOCaMi PhIHKA TPYy/1a, BEICOKAs
aJalTUBHOCTD K BHEITHMUM YCJIOBUSIM, TEXHOJIOTMUECKMM MHHOBAIIUSIM.

CnenyeT OTMETUTD, YTO aBTOPbHI He MPEeTeHIyIOT Ha TTOJIHOTY OXBaTa MOHSITUI
MEKAVICIUIUIMHAPHOTO Te3aypyca 3KOCUCTeMbI 06pa3oBaHMSI B3POCIbIX, Ipemd-
CTaBJIEHHOTO B JIaHHOI pabore. [IpeaoskeHHbIN Te€3aypyc AeEMOHCTPUPYET JIOTUKY
MOCTPOEHMSI TEPMMUHOIOTUUECKOTO TO/ISI M MOXKET TIOTIOMHSTHCS HOBBIMU TEPMU-
Hamu. TakMm 06pasoM, SKOCHCTEMHBIN TOIX0] MOXKET CTaTh MEPCIIeKTUBHON Te-
OpeTUKO-MeTO0JIOTUYEeCKOI paMKOIi, TTO3BOJISIONIEN UCCael0BaTh COBpeMeHHbIe
TpaHchopmanuy B chepe 06pa3oBaHMsI B3POCIbIX, HOBbIE TUITOJIOTUM MHCTUTYLINIA,
MUT'POKOB U MTPAKTUK, BO3HMKAIOIIMX B 00pa30BaTeIbHOM ITPOCTPAHCTBE JIOKATbHOTO
u rmobanpHOro Maciutaba. OcoOyio 3HAUMMOCTb 3TO MMEET [IJisl IeJaroroB-Ipak-
TUKOB, OM3aifHEPOB 0Opa30BaTeNbHBIX ITPOTPAMM M METOAMCTOB, YIIPABJIEHIIEB,
MpoBaiiiepoB pa3HbIX GOPM 00pPa30BaHMS B KOHTEKCTe peopMuUpoBaHMS HAIMO-
HaJIbHOJ CMCTeMbl 06pa30BaHMs B3POCIbIX, CMHXPOHM3AIMI CIIPOCa U PeIIoKe-
HMSI Ha PbIHKE TPyHa, pa3paboTKy MPUKIAIHBIX MHCTPYMEHTOB PEryJIMpPOBAHUS U
COTIPOBOXKIEHMS OOYUeHMS Ha TTPOTSSKEHUM BCEii SKU3HM.
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MEPCOHANU3UPOBAHHOE BbICLIEE 06PA30BAHWUE HA OCHOBE
MUKPORYPCOB: BO3MOXHDIE MYTH PEANU3ALIUK

JI. O. leunmena!l, U. C. Cadyanos?, 0. A. CeMeHSTUeHKO>
Mocxkosckuti zopodckoli nedazozuueckuti yHusepcumem, Mockea, Poccust.
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AHHomauus. BsedeHue. Tlegaroru BCero Mmpa CXOASTCS BO MHEHMUM, YTO OOyUeHue yeaoBeKa Ha
J1060J1 CTyIeHM PasBUTUS OOKHO MMETb MepPCOHaIM3MPOBaHHbI XapakTep. YTo6bl 06yueHne GbLI0
MePCOHATM3MPOBAHHBIM, 3HaHMSI, KOMIIETEHI[MI, MOJIE/M TIOBEI€HNST U ITOJXObI, KOTOPbIE HEOOXOAMMO
YCBOUTb, TOJKHBI ObITD [TPECTAaBIeHbI 00yJaoIeMycsl TAaKMM 06pa30M, UTOObI OHM MMeM LIeHHOCTHBIN
CMBIC/, GbUTM aKTyaIbHbI 1 BbI3bIBAIM Y HETO sKeJlaHye Y3HAaTh elile 6oJblire.

IIpo6iema mccaenoBaHus 3aKII0YAeTCSI B OTCYTCTBUY 0G0CHOBAHHBIX METOAMK peann3anum mnep-
COHAJIM3MPOBAHHOTO MOXO0/a B BbICIIIEM 06pa30oBaHM. B TO ke BpeMst OTMeUaeTcs, 4To mpoiiecc o6y-
YyeHVsI, OCHOBAHHbII Ha BHEIPEHUY MUKPOKYPCOB, COTEPKUT B cebe MOTeHIMa peaansalnn uaei mep-
COHAIM3ALMM, TAK KaK MUKPOKYPChI HalleJIeHbl Ha YIOBIETBOPEHME MHAMBUIYATbHBIX TOTPEGHOCTE
06yyJaromerocs.

Ilens craTby — 060CHOBaHME BO3MOXKHOCTE ITePCOHAIM3MPOBAHHOTO 00yUYeHMs B By3e (YPOBEHb
MaryucTpaTypbl) Ha OCHOBE MUKPOKYPCOB.

Memodonozusi, memodst u Memoouxku. MeTo0/I0TM4YeCKOi OCHOBOI MCCIeIOBAHMS SIBJISIETCST TEOPUSI
KOMITETEHTHOCTHOTO [TOJIX0A1a, TTapagurma JMIYHOCTHO-OPYEHTUPOBAHHOTO 06YUeH s, a TAKKe HayIHbIe
PpaboThI B 06/1ACTHM IIEPCOHATM3MPOBAHHOTO 06pa30BaHMs.

Pe3zynemamst. B cTaThe IpuBeeHa MOJIEIb TEPCOHANM3UPOBAHHOTO 0OYUYeHUS B By3€, OCHOBAHHast
Ha MCII0Ib30BAHMM MUKPOKYPCOB. OTMCaHbl IPUHIIUIIBI €€ TOCTPOeHMsI: OTBETCTBEHHOCTH By3a 3a IOf-
TOTOBKY BBIITYCKHVKA; pa3yMHOT'O KOHCEPBATI3Ma; COOTBETCTBUSI MHULIMATUBHO TeMaTUKM HATIpaBJe-
HUIO TIOATOTOBKU; CUCTEMATUYHOCTY ¥ CUCTEMHOCTY KOHTPOJIS. BBEIEHO MOHSTIE MUKPOKypCa yueo-
HO¥ AVCUUIUIMHBIL, TPUBEIEHbI IIPMMepPbI BbIGOpA CTyIeHTaMy MUKPOKYPCOB. Mojie/ib IepCcoHann3am
06pa3oBaHMsI Ha OCHOBE YCIIOIb30BaHMUSI MUKPOKYPCOB, IOMUMO TPAaAVIVIOHHBIX Pa3[e/loB, TAKMX KaK
MJIaHVPyeMble Pe3yIbTaThl OOYUEHMST U KaJIeHJapHbIii YUe6HbIi rpaduK, COMEP>KUT ¥ HOBbIE aCIeKThbI
(110 CpaBHEHMIO C JEMCTBYIOIMMM MOJEISIMI OGYUeHNST CTYIEHTOB): AMarHOCTKA BO3MOKHOCTEI CTy-
JIeHTA B pean3alui epCcoHaIM3aIMN; per/iaMeHT 06yueH st (BKITIOUAIONIVIA IMUHOCTHBIE LeJTN); CXeMbI
BbIGOPA OBIIVUX M TOTIOTHUTENbHBIX MOIYJIEl, HAIMUME MHULIIMATUBHBIX MOZYJIEN; MAarHOCTUKA TOCTU-
SKeHMit. Pe3ynbTaThl MOSKHO TPaHCIMPOBATh Ha Pas/iMuHble HAaIlpaBIe€HMs IIOATOTOBKM B MarucTpaType.

HayuHasn HOBU3HA COCTOUT B OIIMCAHMM BO3MOXKHOCTEN peann3auyu nepCcoHann3MpoBaHHOTO MO -
X0/ia B 00yUeHM 1o MporpaMmamM MarucTpaTypbl, OCHOBAaHHO Ha MIPUMEHEHNUY MUKPOKYPCOB.

Tpaxkmuueckas 3Hauumocms. PazpabotaHHasi MOJE/Ib ITepCOHAMM3aLNM 00YUeHMsT Ha OCHOBE MU-
KPOKYPCOB MOKET ObITh IIPVMMEHEHA Ha BCEX YPOBHSIX B CMCTEME BBICIIET0 0Opa30BaHMS AJIST PA3IUUHBIX
nipoduieit moaroToBKu. OCO6eHHO 3HAUMMO¥ OHa Oy/IeT /151 TpoduIeli MeJarornyeckoro HarpaBaeHus.
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Ha/M3aum 06ydeHust, MUMKPOKYPC, MUKPOOOYU€eHe, IMYHOCTHBIE 1eJM 06yJaloIierocs, JMarHocTuKa
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PERSONALISED HIGHER EDUCATION BASED ON MICROCOURSES:
POSSIBLE WAYS OF IMPLEMENTATION

L. O. Denishcheval, I. S. Safuanov?, Yu. A. Semenyachenko*
Moscow City Pedagogical University, Moscow, Russia.
E-mail: 'DenishchevaLO@mgpu.ru; 2SafuanovIS@mgpu.ru; >SemenyachenckoUA@mgpu.ru

Abstract. Introduction. Educators all over the world agree that human education at any stage of
development should be personalised. In order for the training to be personalised, the knowledge, com-
petencies, behaviuoral models and approaches that need to be learned must be presented to a student in
such a way that they have a value sense, are relevant and arouse his/her desire to learn even more.

The problem of the study is the lack of sound methods for implementing a personalised approach
in higher education. At the same time, it is noted that the learning process based on the introduction of
microcourses contains the potential for the implementation of personalisation ideas, since microcourses
are aimed at meeting the individual needs of the student.

Aim. The present research aims to substantiate the possibilities of personalised learning based on
microcourses at universities (master’s level).

Methodology and research methods. The methodological framework of the research is the theory
of the competence-based approach, the paradigm of personality-oriented learning, as well as scientific
work in the field of personalised education.

Results. The article presents a model of personalised learning at a university based on the use of
microcourses. The principles of its construction are described: the responsibility of the university for the
preparation of a graduate; reasonable conservatism; compliance of the initiative topic with the direction
of training; systematic and systematic control. The concept of a microcourse of an academic discipline
is introduced; examples of students choosing microcourses are given. The model of personalisation of
education based on the use of microcourses, in addition to traditional sections, such as planned learning
outcomes and a calendar curriculum, also contains new aspects (compared to current models of student
learning): diagnostics of student’s capabilities in the implementation of personalisation; training regu-
lations (including personal goals); schemes for the selection of general and additional modules, availa-
bility of initiative modules; diagnostics of achievements. The results can be broadcast to various areas of
master’s degree programmes.

Scientific novelty. The scientific novelty consists in the description of the possibilities of implementing
a personalised approach in education based on the use of microcourses in master’s degree programmes.

Practical significance. The developed model of personalisation of learning based on microcourses
can be applied at all levels in the higher education system for various profiles of preparation. It will be
especially significant for the profiles of the educational direction.

Keywords: personalisation of learning, personalised approach, model of personalisation of learn-
ing, microcourse, microlearning, student personal goals, diagnostics of the student’s capabilities, planned
outcomes of learning, training regulations.
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LA EDUCACION SUPERIOR PERSONALIZADA BASADA EN
MICROCURSOS: POSIBLES FORMAS DE REALIZACION

L. O. Denishcheval, I. S. Safuanov?, Yu. A. Semeniachenko?®
Universidad Pedagdgica de la Ciudad de Moscti, Moscti, Rusia.
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Abstracto. Introduccion. Educadores de todo el mundo coinciden en que el aprendizaje del ser hu-
mano en cualquier etapa de su desarrollo debe ser de caracter personalizado. Para que el aprendizaje
sea personalizado, tanto los conocimientos, como las competencias, modelos del comportamiento y las
actitudes que han de aprenderse, deben presentarse al alumno de manera que sea significativa, relevante
y que lo estimule a querer adquirir mas conocimientos.

La problemadtica en la investigacion es la falta de métodos fundamentados para implementar un
enfoque personalizado en la educacion superior. A la vez, se observa que el proceso de aprendizaje basado
en la introduccién de microcursos posee el potencial para llevar a ejecucion la idea de la personalizacion,
ya que los microcursos estan dirigidos a satisfacer las necesidades individuales del estudiante.

Objetivo. El propésito del articulo es fundamentar las posibilidades del aprendizaje personalizado a
nivel universitario (grado master) basado en microcursos.

Metodologia, métodos y procesos de investigacion. La base metodoldgica del estudio es la teoria del
enfoque basado en competencias, el paradigma del aprendizaje centrado en la persona, asi como el tra-
bajo cientifico en el campo de la formacion personalizada.

Resultados. En el articulo se ha presentado un modelo de aprendizaje personalizado de tipo uni-
versitario basado en el uso de microcursos. Se describen los principios de su elaboracion: la respon-
sabilidad por parte de la universidad en lo que se refeire a la preparacién de los egresados, caracter de
conservatismo razonable, congruencia del tema de la iniciativa con el perfil de la formacién, control
sistematico. Se introduce el concepto de microcurso en una disciplina académica y se dan ejemplo, donde
los mismos estudiantes eligen los microcursos. El modelo de personalizacién de la educacién basado en
el uso de microcursos, ademas de los apartados tradicionales, los resultados de aprendizaje planificados
y el calendario académico, también contiene aspectos nuevos (en comparacioén con los modelos actuales
de aprendizaje de los estudiantes): diagndstico de las capacidades del estudiante para implementar la
personalizacién, normas de formacion (incluidos objetivos personales), esquemas para la seleccién de
mébdulos generales y adicionales, presencia de médulos de iniciativa; diagnéstico de los logros. Los resul-
tados se pueden llevar a diversas areas de formacién en los programas de master.

Novedad cientifica. La novedad cientifica consiste en la descripcién de las posibilidades de imple-
mentar un enfoque personalizado en la docencia de programas de master basado en el uso de microcur-
S0S.

Significado practico. El modelo desarrollado de personalizacion de la formacién basado en microcur-
sos puede aplicarse en todos los niveles del sistema de educacién superior orientados a diversos perfiles
formativos. Sera especialmente significativo para los perfiles relacionados con las ciencias pedagogicas.

Palabras claves: personalizacion del aprendizaje, enfoque personalizado, modelo de personaliza-
cion del aprendizaje, microcurso, microaprendizaje, objetivos personales del estudiante, diagndstico de
las capacidades del estudiante, resultados de aprendizaje planificados, normativa de formacion.

Para citas: Denishcheva L. O., Safuanov I. S., Semenidchenko Yu. A. La educacion superior persona-

lizada basada en microcursos: Posibles formas de realizacién. Obrazovanie i nauka = Educacion y Ciencia.
2024; 26 (3): 40-68. DOI: 10.17853/1994-5639-2024-3-40-68
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BBepeHue

[Tegaroru Bcero Mupa efguHbl BO MHEHUM O TOM, UTO 3aCTaBUTh KOTO-TO TOJTY-
YUTb 00pa30BaHye HEBO3MOKHO. MOSKHO JIMIIb CIeIaTh Tak, YTOObI YUEHUK 3aX0TeT
TTOJTYYUTh 0Opa3oBaHMe, OCMBICUTD €r0, a 3aTeM B3SITh Ha CeOsI OTBETCTBEHHOCTD
3a Hero. A 3To BO3MOXKHO, KOTfia 06pa3oBaHMe CTAaHOBUTCSI 3HAUMMBIM, JIMYHBIM B
CUJTY TOTO, UTO YeJIOBEK He CMOYKET XOPOIIO YUUTHCS, eC/IM He YBUAUT 3HAUMMOCTU
TOTO, UTO M3yuaeT. B pekoMeHmanmsax MexxgyHapomgHOro 60po Mo 06pa30BaHMUIO
npy JOHECKO' oTMeueHo, UTO [IJis TOr0, UTOObI 00yueHMe ObUIO TePCOHaTU3UPO-
BaHHBIM, 3HAHUS, KOMIIETEHIIM, MO MOBEIeHUsT U TMOAXObl, MOJjiexKaline
YCBOEHMIO, TOJKHBI OBITh IIPEICTaBIeHbI yUalleMycsl TaKMM 06pa3oM, UTOObI OHM
VMIMeJI CMBICJI, MOTJIV OBITh TTOHSTHI, ObUIM aKTYaJTbHbI ¥ BBI3HIBAIM Y YUAIIETrocs
SKeJlaHMe y3HATh OOJIbIIIe.

I[Mop, mepconanu3saimeii 06yyeHus MOHMMAETCS TaKOi IIpoliecc, TPy KOTOPOM
opraHusanys, comepkanue, GopMbl, TOPSIAOK MOTyUeHMsT 06pa3oBaHMS BbICTPOE-
HbI ITOJl MHAMBUAYAIbHbIE SKeJITaHUS ¥ ITOTpe6HOCTY obyualolerocs. IIpu sToM Bech
06pa3oBaTeTbHBIN MPOIIECC MUMEET SIPKO BhIPasKeHHBIN IMYHOCTHO-OPUEHTUPOBAH-
HbIV XapaKkTep.

OpHako pa3paboTaHHBIX METOOMK peaan3aluy MepCoOHATM3UPOBAHHOTO BbIC-
mero o6pa3oBaHust (OT MOCTYIUIEHMS B BY3 [0 MOAYYEHMS AUTIIIOMA) B COBpeMeH-
HBIX CMCTeMax BbICIIero 06pa3oBaHMsI MOKA He MpecTaBaeHo. OTaenbHbIe 37ieMeH-
ThI TTePCOHATN3UPOBAHHOTO 06yUYeHMs] BHempeHbl B By3ax CIIA, Kanambi, Kuras.
OmBIT POCCUIICKOTO BBICIIETO 06pa30oBaHMsI PabOThI C BO3MOXKHBIMU 3JIEMEHTaMU
repCcoHaMM3aIMu 00yueHusI (MCIT0Ib30BaHMe KeiicoB, pecypcoB LMS u rp.) mogpo6-
HO OITMCAaHBI B CTaThe aBTOPOB [1].

OnHUM M3 MHCTPYMEHTOB, MO3BOSIOLIMX Peain30BaTh MePCOHAIN3UPOBAH-
HOe 06yJyeHue, SIBJIIeTCSI MUKPOOOYUeHMe, T. . 06yueHre Ha OCHOBE MUKPOKYPCOB.
MUKPOKYPCHI, KaK MPaBUjIO, CIeIMaabHO ITpeaHa3HaueHbl IJIsT TAKUX 00yJaroIX-
Cs1, KOTOpbIe TIOHMMAIOT CBOM AeUITUTBI ¥ XOTeIU ObI pa3BUTh ONpeeIeHHbIN Ha-
60p HaBBIKOB WJIY KOMITETEHIINII B TeUEHVEe KOPOTKOTO ITep1ofa BpeMeHM!.

IlesbIo CTaThU SIBJSIETCS TeOPeTMUYecKre 060CHOBaHMe BO3MOKHOCTEI ITepco-
HaIM3MPOBAHHOTO 00yUeHMs B By3e (YpPOBEeHb MAaTMCTPATyphbl) HA OCHOBE MUKPO-
KYPCOB.

HccnemoBaTenbCcKue BOIPOCHI:

1. Kakye mmoaxofpl K MOTYYEHUIO TTePCOHATM3UPOBAHHOTO 06pa30BaHMsST BO3-
MO>XXHBI B BbICIIIEJ 1IKOIe?

2. BosmoykHO /i 06yueHue B By3e HA OCHOBE MMUKPOKYPCOB JIJISI AOCTMKEHUS
Liesieit mepcoHanusaumn?

3. Kakyio Mogenb mepcoHAIM3UPOBAHHOTO BBICIIET0 06pa3oBaHysl HA OCHOBe
MUKPOKYPCOB MOXKHO TIPEJJIOKUTh K BHEPEHUIO?

1 UNESCO. Personalized Learning. Training Tools for Curriculum Development. International Bureau of
Education, International Academy of Education. Geneva: UNESCO International Bureau of Education, 2017. 57 p.
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4. Kakue MMKPOKYPChI ObUIM BOCTpeGOBaHbI IIPK aIlpobaluy pa3paboTaHHO
momenmn?

5. Kakue yue6HbIe MaTepuabl 66111 3(PGEKTUBHBI B OpraHM3alny caMOCTOSI-
TeJIbHOI PaboThl MaruCTPAHTOB?

TumoTe3a mMcciegoBaHMs. ABTODPBI MPEITONAraioT, YTO MOCTPOeHMe U BHe-
IpeHye MOJeN IepCOHATM3YPOBAHHOTO 06pa30BaHMs HA OCHOBE MUKPOKYPCOB B
BBICIIIE} IIIKOJIe TIPY TPAMOTHOM COueTaHuM (GOopMaTOB 06yUeHMS TTO3BOIUT MaKCH-
MaJIbHO YYECTb MOTPEGHOCTH U LIV 00YJarOIIXCS.

Orpaunuenmns: ucciegoBaums. YactuuHas (KamepHas) arpobauyst Momean
MpoBefieHa B 00pa30BaTeabHOI MTpOrpaMMe MarucTpaTyphl IeJarormyeckoro Ha-
TpaBJyieHNs MOCKOBCKOTO TOPOACKOTO MeJarornueckoro YyHUBEPCUTETA.

PaspaboranHas MOfesb IIepCOHAMM3AINY 00pa30BaHMsI, B KOTOPYIO BKIIIOUEHO
obyJeHle Ha OCHOBE MMKPOKYPCOB, MOKET ObITh ITpMMEHeHa IIpy 00yueHny 6aKa-
JIaBPOB ¥ MarucTPaHTOB I€IarorMueckoro HarmpasieHus: o6pasoBanusi. OcCO6eHHO
aKTyaJIbHOJ OHa SIBJISIETCS MPY MPOEKTMPOBAaHUM 06pa3oBaTeIbHBIX IIPOrpaMM B
MarucTparype.

O630p NUTEepaTypbl

B 2017 romy MexxmyHapomHoe 6iopo 1o o6pasoBannio npu OHECKO usmano
pekoMeHAanuu!, B KOTOPbIX ObLIM ITPEIOCTABAEHbI MaTepUasbl AJIS ITOATOTOBKMU
1eJJaroroB K MepCOHAIN3VPOBAHHOMY 00y4yeHM0. OTMeUeHO, UYTO IePCOHATU3UPO-
BaHHOe o6yueHue — 370 3 PeKTUBHAs AesITeTbHOCTb, 1IeJIb KOTOPOi COCTOUT B TOM,
YTOOBI yUaluiicsl B3sT Ha ce6sl OTBETCTBEHHOCTD 3@ MPOIECC CBOETO OOYYeHMUsI,
YTOOBI CTATh OOYYAIOIIMMCS Ha IIPOTSIKEHUM BCei SKU3HMU.

OTtmeuaeTcs:

1) «mmepcoHanM3MpoOBaHHOE 0O0yUYeHMe BKIIOUAET B CebsI KITIOUeBbIe UIEN peje-
BAHTHOCTH, ITPO6IEMHOTO0 oaxoaa 1 auddepeHuanum;

2) KOTHUTMBHASI HayKa M HeipoOMOo/IoTs HallOMMHAIOT HaM, UTO ITepCOHAaIN-
3MpOBaHHOE 06yUYeHIe ITOApasyMeBaeT pasHbie TUIIbI YUAIIXCsI, pa3IMyHble CTpa-
Teruy XpaHeHus ¥ MMOHMMaHus MHGOPMAaLUY U IIeHTPaIbHYIO POJIb MO3ra B 06yue-
HUU;

3) HOBbIE TEXHOJIOTMM OTKPBLIM IMPOKVE BO3MOKHOCTHM JIJISI MHAVBUIYTbHO-
ro 00yueHus;

4) nosuiys KOHECKO B oTHOIIEHMM TTepPCOHATIM3VPOBAHHOIO OOyUeHUs 3a-
K/IIOYAaeTCsl B TOM, UTO 9TO KM3HEHHO Ba)kKHAs 11e/Th IJ1s1 06pa3soBaTeIbHbIX CUCTEM:
IOCTYTI K KaueCTBEHHOMY 00pa30BaHMIO O3HAYAET JOCTYII K ITepCOHATN3VPOBAHHO-
My 06ydeHmI0» (C. 9).

[MpenTeyamMy repCcOHANM3AIUM CUUTAIOTCS TaKue KPYITHbIE MBICIUTENIN U TIe-
nmaroryu, Kak JKan->XKak Pycco, v [I;koH [Ipiou, KOTOPbIi paspabotan puiaocopuio 06-
pa3oBaHMsI, OCHOBAaHHYIO Ha MIesIX TeMOKPaTHM, COIIMaTbHbIX TOTPe6HOCTEN U COo-
uuanusanyun. B vactHocTi, K. [IbIOV YTBEPKOA, UTO «...MOXKHO OIITMMMU3MPOBATh
oOyueHMe, YIUTHIBAs YBJIEUEHUS] KaXKIOTO yueHuKa» [2]. Ero momxos opueHTUpo-
BaH Ha 06yuyeHMe Ha OCHOBE ITPOEKTOB BOKPYT OCHOBHOIT TeMbI, KOTOPYIO TpebyeT-
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CS1 YCBOUTD. JTO TaKsKe IO3BOJISIET 0OYUYaAIOMIMMCS SKCIIEPUMEHTMUPOBATD, 3a/1aBaTh
BOIIPOCHI ¥ PUCKOBATb.

B03MOKHOCTY TEXHOJIOTWI, OCHOBAaHHbBIE Ha MCIIOb30BaHNY «00YUaIOIINX Ma-
MIMH» IS TTlepCOHaNMM3auuy o6ydeHmnsi, 6p11M MOAPO6HO paccMoTpeHbl A. Watters.
ABTOp NOAYEPKUBAET, UTO TEXHOJOTMM, KOTOPbIE MO3BOJSIIOT CTyJeHTaM «UITU B
CBOEM TeMIIe», IMPOKO MCITOIb30BAINUCH ellle B TOIM(POBYIO 31TOXY [3].

Henb3st He YIIOMSIHYTb U Jpyryie IpyMepbl TEXHOJIOTMI IIepPCOHAIN3MPOBAH-
HOTO o6pa3oBaHMsl, BKIoUasi KoHueniuio B. S. Bloom [4], npu KoTopoMm yuaiinecs
MepexosT Ha CIeIyIUIii YPOBeHb 00yUEHMsI TOJIBKO MOC/Ie TOTO, KaK TOTHOCTHIO
OCBOMJIM OUYepelHYI0 TeMy. JTO MpeAIonaraeT BbICOKYI0 CTeleHb MHAVBUAYaJIb-
HOTO 00Y4YeHMSsI, TOCKOIbKY Kask[IbI/i YUEHNK YCBAMBAET 3HAHMSI YUUTCS C PA3HOIA
ckopocTblo. Cpeny OCHOBHBIX IIOJIOKEHMII TEepPCOHANTM3UPOBAHHOTO OOyUYeHMUS
B. S. Bloom otmeuaert:

— Ha/JIM4ye XOPOIlero ThIoTopa AJIs1 KasK40T0 YUEeHMKa;

— paspelleHye yYeHUKaM UITU B CBOEM COOCTBEHHOM TEMIIE;

— yKasaHys IJIs yYallyxcsl OTHOCUTENbHO KYPCOB, KOTOPbIe OHM JIOJDKHBI MM
He JIOJKHBI [10CeIlaTh;

— IIpefoCTaBIeHNe Pa3HbIX TPAEKTOPUIA ISl PA3HbIX YUEHUKOB [4]

['mybokoe wmcciaemoBaHue IepcoHaIM3MpoBaHHOro ob6yueHust (IIO) BmepBbie
nosiBuwiioch B 1984 rony, korma Bloom [5] mpu3Ban akageMudeckoe cOOOIIECTBO U3-
YUUTb 3PGHEKTUBHOCTH UHIUBUIYATLHOTO OOYUEHVS I OOYUEHMSI B MaJIbIX TPYII-
nax. Birym o6HapyskuI, UTO YYeHUKM, TTOTYIMBINME TIePCOHATM3MPOBaHHOE 06pa3o-
BaHMe, IPeB301UTM Ha 98% Tex, KTO YUMJIICS B OOBIYHBIX KJIaccax.

Eme onHa 061acTb, KOTOpasi M3MeHMIa B3MISIbI M BO3SMOXKHOCTHM IS a/iarTa-
I[MM PA3HBIX YUEHMKOB, 3TO ObICTpOe pa3BUTHE MHPOPMAaLVOHHBIX TEXHOJIOTUIA.
AnanTMBHOEe KOMIIbIOTEPU3UPOBAHHOE OOyueHMe, MHTeJIeKTyalbHble CUCTEMbI
00yueHMsI, CBOOOIHBIN TOCTYI K Pa3HbIM IIaTGopMaM OOGyUeHMs] ¥ HaKOIUIEHNE
3HaHMII yepes coLyaabHble CeTY M3MEHWIN UL ITOMyYeHNs] 3HaHUI pafMuKaabHO,
CO3[1aBasi HOBbIe OTHOILIEHMS «YUUTeJb — YUEHUK», «YUEeHUK — YUEHVUK», «<3HAHUS —
YUEHUKI» U «3HAHUS — YIUTEJISI». YUalmecs ¢ JOCTYIIOM K MHGOOPMAaIIOHHBIM TeX-
HOJIOTMSIM MOTYT IIEPCOHAIM3MPOBATh X 00ydYeHMe ropaso 6oee He3aBUCUMbIMU
" 1300peTaTebHBIMU CIIOCOOAMMU.

Kak ormeuaror 3. @. 3eep u O. B. KpeskeBckux, B pOCCUIICKOJ HayKe TeOpUs
MepCoOHANN3aINY TMYHOCTY TIPEICTaB/IeHa B TIEPBYIO ouepeb B paborax A. B. ITe-
TPOBCKOrO, a 3aTeM 1 B. A. TleTpoBCKOTO, B KOTOPbIX OCHOBHAS MJesl — TUIHOCTb
yesloBeKa KaK ero 00beKTUBHAsI MIPeICTaBIeHHOCTh B KU3HU IPYTUX JTIOZeit, ompe-
IefieHue YeJI0BeKOM cebst uepes coumym [6, c. 18].

DyHIAaMEHTOM TMEPCOHAM3UPOBAHHOTO 06pPa30BaHMSI MOKHO HA3BaTh TAKKe
upen JI. C. BeiroTckoro [8, c. 7], BeIpakarouiye B3auMOCBSI3M Pa3BUTHSI 1 06pa3oBa-
HUSL IMYHOCTU. XOTEI0Ch 6bI OTMETUTD CIeYIOIIVE TTOTOKEHWS !

— BCSIKOE JIeJICTBYIEe IMeeT 11eJTh, CIOKHOE JTeliCTBIe HeOOXOAMMO Pa3ouBaTh Ha
IIPOCThIE Ollepanyy;
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— IJIST Pa3BUTHSI MBICIUTETbHBIX IeCTBIUIT TpebyeTCs] BHEITHSIS oropa (CuUcTe-
Ma OPUEHTUPOB);

— OCO3HaHMe XOa YMCTBEHHbIX JeiCTBUI MOBBIIIAET pPe3ylbTaTUBHOCTD ITUX
JeiiCTBUIA;

— 006pa3oBaHye TOJIKHO OCYIIECTBIISTHCS B 30HE OIVDKHETO pa3BUTHS 06yUaio-
Ierocs;

— obyueHMe JO/DKHO MTPOVCXOAUTDb Ha YPOBHE, aleKBATHOM PAa3BUTUIO yualle-
rocsi;

— KaueCcTBEHHOe 00yUeHVe MPOVICXOIUT B AESITEIbHOCTH;

- obyueHue BezeT 3a coboit pazsutue (JI. C. Beirorckuii [8)).

MeTomonorndeckye 0OCHOBBI ITePCOHAMM3ALYM 06pa3oBaHMsI TOAPOOGHO MCCITe-
moBaHbl H. B. CaBuHOJi. ABTOp OTMeEYaeT, UTO B HACTOsIIIee BpeMsl HaOIoaaeTcst
MIPOTUBOpPeUre MeKIY BO3POCIeii MOTPeO6HOCTHI0 0OYJAIOIINMXCS B CAMOOIIpeese-
HUU LIeJIeN, TEXHOJIOT I, BpeMeH!, 00'beMa cofiepskaHust 06pa3oBaHMs U AP. Y XKECT-
KO HOPMMPOBaHHOI OpraHu3alueil o6ydeHnst B 06pa3oBaTeNbHBIX OPraHU3AIUIX
[9]. O606111ast BCeBO3MOKHBIE TPAKTOBKM MOHSITUS «TIepcoHanM3anus», H. B. CaBu-
Ha MOJYEePKMUBAET, UTO ITO SIBJIEHUE, TI0 CYTH, TPEACTABIISIET COO0I IIpoliecc Hamee-
HMSI 00yUeHMsI CBOMCTBAMM KOHKPETHOTO YeJIoBeKa — 00yJaroIerocs, a MMeHHO ero
MOTPEOHOCTSIMM (UTO ¥ B KAKOM BUE S XOUY) ¥ BO3MOKHOCTSIMM (KaKMM 006pa3om
s1 Mmory). O6pa3oBaTe/bHbI MPOIECC MOACTPAUBAETCS TIOJ, KaskAOro KOHKPETHOTO
yejioBeKa.

VHTeHCHBHbBIE UCCIEAOBAHNS TEPCOHATM3VPOBAHHOTO 00YUYeHMSI 32 PyOeXKOM
Havaauch mpuMepHo ¢ 2008 roma. M. A. Chatti [10]. Taciana Pontual Falcao, Flavia
Mendes de Andrade e Peres, Dyego Morais, Glaucileide Da Silva Oliveira [11] mog-
YepKMBAIOT, YTO IePCOHAIM3UPOBAHHOE OOyueHre MOKET ObITh 3(h(EeKTMBHBIM
MOIXOI0M, TTOBBIIIAIONMM MOTHUBAIMIO, BOBJIEUEHHOCTD U ITOHMMaHMe. OTipesesnss
MepcoHaMM3upoBaHHOe 06yueHue, J. M. Spector [12] ykasas, UTO Jis TOTO, UTOOBI
nudposas obyvaromiasi cpea Momia O6bITh KiaccubUIIMPOBaHA KaK Cpefia 1mepco-
HaJIM3MPOBAHHOTO OOYUEHMSI, OHA JIO/DKHA OBbITh AN TUBHOM K MHAVMBUIYATIbHBIM
3HAHMSIM, OTIBITY ¥ MHTepecaM U ObITh 3G HEKTUBHOI B OAIEPIKKE U TOCTVKEHUN
sKeJlaeMbIX pesyiabTaToB o0yueHus. T. M. Lockspeiser u P. Kaul [13] yka3bIBatoT, 4TO
MepCOHAIM3UPOBAHHOE OOyJYeHMe IMOMOTraeT OCYLIeCTB/SITb OOpasoBaHMe, IeH-
TpupoBaHHOe Ha obyuatomuxcst (learner-centered). E. FitzGerald u coaBTopsr [14]
YKa3bIBAIOT, YTO MEPCOHATM3AIMS — BasKHENIIast 06J1acTh MHTEpeca Iyist 00ydUeHmst
C VICTIOTb30BaHMeM IM(POBBIX TEXHOIOTUIA ¥ IJIsT MUCKYCCUIA IO 06pa3oBaTeIbHOM
TIOJIUTUKE, HO B MEHbIIIel CTeleHu IJ1s Iefarornueckux ucaienosanuii. C gpyron
croponbl, M. Niknam u P. Thulasiraman [15] yTBep>katoT, 4To 06pa3oBaTeibHOE CO-
006I1IeCTBO CTPEMWIOCH pa3paboTaTh CUCTEMY IIEPCOHAIM3AIMM O0yUEHMsI, KOTOpast
MIpMCIIOcOOMIIa 6bI TIeIaroruKy, yueGHble TUIaHbI ¥ 0OYYAIOIIyI0 Cpeay K Hy>KIaM 1
npennouyTeHusiM obydarouyxces. R. Schmid u D. Petko [16] yka3bpIBaoT, 4TO B3IISIL,
Ha MeXXIyHapOmHbIe MCCIeOBAHMS MTO3BOJISET Ae/IaTh BBIBO O TOM, UTO ITepCOHa-
JIM3UPOBAHHOE 0OyUeHMe — MHOTOCIOMHBIV KOHCTPYKT C MHOTMMMY OTIpele/IeHUSIMMU
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¥ pasHbIMM crIocob6amu ocyiecTBieHnsi. OHM CUUTAIOT, UTO 0 CUX ITOP HET YETKOTO
YCTOSIBIIIETOCSI OTTPeIe/IeHNS TIOHSITUSI «TIePCOHATM3UPOBAHHOE 00yUEHMEN.

YacTo B KauecTBe CMHOHMMA TePMMHA «II€PCOHAIMU3MPOBAHHOE OOyueHUe»
MCITONIb3YIOT CJIOBOCOYETAHME «aJallTUBHOe obyueHue» (cM., Hampumep, M. Liu
¢ coaBTopamu [17]). K. Scheiter ¢ coaBTopammu [18] onpenenstoT aganTuBHOE 00-
yUeHMe KaK pa3BUBAIOLIYIOCS CUCTEMY [IJISI TIPUCIIOCOOIeHMSI K MHOKECTBY MHIM-
BUIYQJIbHBIX Pa3/IMUMiA, TAKMUX KaK I0JI, yueOHass MOTUBAIVSI, KOTHUTUBHbIN CTU/Ib.
BoIBIeHMI0 MHAMBUIYAIbHBIX OCOOEHHOCTEl /I CO3MaHUs afarTUBHONM Cpembl
o6yuenust mocssiena padora N. B. Afini Normandi u coaBropos [19]. H. Xie u ero
coaBTOPHI [20] MOJYEPKUBAIOT, UTO TEPMUHBI «II€PCOHATU3UPOBAHHOE OOYUeHVEe»
" «afaTnTUBHOE 0OyUYeHMe» YaCTO MCIIOIb3YIOTCS B Pa3/IMUHbBIX MCCIeAOBAHMIX KaK
B3aMMO3aMeHsieMbIe.

Eme ommu 613KMiA TTO CMBICTY TEPMUH — MHAVBUIYTU3UPOBAHHOE OOyUYeHe.
Hanpumep, F. Bahceci u M. Giirol [21], roBOpPSI 0 TOM, UTO MHAMBULYATN3UPOBAHHOE
oOyueHMe JOKHO YUUTHIBATH TaKiMe MHAVBUIYaTbHbIE OCOOEHHOCTY, KaK CTUIb
YUeHMUsI YUeHUKOB, YIOTPEeOIsIM TEPMUHBI «[TePCOHATN3UPOBAHHOE O0yueHue» U
«MHIVBUAYAIN3UPOBAHHOE 06yUeHMEe» KaK CMHOHVMBI.

D. Lee 1 ero coaBTOpSI [22] ITpeAiaraioT CUCTEMY IePCOHATM3MPOBAHHOTO 00Y-
YyeHUsI, IeHTPUPOBAHHYIO HA OOYJAIOIIXCS.

E. Jung c coaBTopamu [23] monaraioT, UTO ePCOHAIM3UPOBAHHOE 00yUeHNE Xa-
PaKTEPU3YETCS TEM, YTO 0OYUAIOLIMECS MOTYT OCYIECTBJISTh KOHTPOJIb HaJl CBOUM
obyueHueM.

V.J. Shute u S. Rahimi [24] yka3bIBaOT, UTO, COIJIACHO HAIIMOHAIbHOMY IUIAHY
TexHonoruu obyuenus CIIA 2017 roga, mepcoHaJIM3MpPOBaHHOE OOYyUYeHMe OIpe-
JesieTcsl Kak «IperofaBaHue, B KOTOPOM TeMIT YUeHUST ¥ 0OydJarolye MOIX0mbl
OTITMMM3UPOBAHbI K HY)XHaM obyuatoriyxcs. Ilenn o6yueHust, CTpaTernu npenoaa-
BaHUs, COOepskaHue MOTYT MEHSIThCSI B 3aBUCUMOCTM OT HYKZ, 00yuaembix. Kpome
TOTO, yueOHast e TeTbHOCTh AOKHA OBITh OCMBICIEHHOI U peIeBaHTHO 1JIsT yJa-
IIMXCSI, OTBEUATh MX MHTEpecaM M 3a4acTylo UCXOAUTD OT UX UHUITUATUBBI».

S. Fatahi [25] ob6paimraeT BHMMaHNMe Ha HEOOXOAVMMOCTh yIeTa SMOIMIA U Y-
HOCTHBIX (DPAaKTOPOB B aJalITUBHBIX CUCTEMAX OOyUeHNS.

M. J. Junokas c coaBTopamu [26] pa3paboTaay MyJbTUMOIATbHYIO 06YYaIONyI0
Cpeny, UCTIOb3YIOIIYI0 PacIIO3HaBaHMeE JKeCTOB, M 06HAPYKMIN 3PPEKTUBHOCTH Ta-
KOTO OOYUeHMSI.

S.Y. Chen c coaBTopamu [27] ripefiaraloT yuuThIBATh TeHAEPHbIV KOMIIOHEHT B
MepCOHATM3VPOBAHHOM OOYUEeHUN.

M. Rastegarmoghadam u K. Ziarati [28], mpu3HaBasi, 4T0 TEPMUHbI «aAATITUBHOE
obOyueHMe» U «IIePCOHATU3UPOBAHHOE OOyUYeHMe» B3aMMO3aMeHsI€MbI, OTMEUAIOT,
YTO aJanTMBHOE 0OyUYeHMEe OOBIYHO CBSI3aHO C MCIIONb30BAHMEM KOMITHIOTEPHBIX
TEXHOJIOTUI U «aJaNTUBHOCTh» IJIABHBIM 006pPa30M OTHOCUTCSI K MIPUCIIOCOOIEHUIO
K YPOBHIO MMEIOIIMXCS] 3HAHUH yuallerocs, B TO BpeMs Kak IepCoHaIM3UPOBaHHOe
obyueHye noapasyMeBaeT 6ojiee MUPOKME MPUCIIOCOOTEeHNS — K HYKAaM, MHTepe-
caM M LIeJIIM 00yJaroIIXCsl.
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S. Ennouamani 1 coaBTopsI [29] mpeiaraioT CUCTeMy agallTUBHOTO 00yUeHNUs
C TIOMOIIbI0 MOOMJIBHBIX YCTPOJMCTB ¥ OTMEYAIOT, UTO YJalluecs pas3indaroTcs 1o
CBOMM MOTPEOGHOCTSIM, 3HAHUSIM, CTUJIIO YUeHMs 1 110 ITapaMeTpaM UMX MOOGUIbHBIX
yerpoiictB. K. Pliakos ¢ coaBTopamu [30] paccMaTpuBalOT KOMIIbIOTEPHYIO TOJ-
IEepPKKY agarTUBHOM CUCTEMbBI OOYUEHMS M OTMEUAIoT, YTO POCT BHMMAaHMUS MUCCIe-
JIoBaTesieit 1 MmefaroroB K pa3paboTKe MePCOHATM3MPOBAHHBIX MIOIXOIOB K 00yUe-
HUIO MOSKET IMOBBICUTD U IOBEPYE K MOZEISIM MepCOHATM3UPOBAHHOTO O0YUEeHMS C
MUCI0JIb30BaHMEM KOMITbIOTEPHBIX TEXHOIOTUIA.

H. Alamri c coaBTopamu [31], paccMOTpeB pa3iauuyHble MOZeIN MepcoHaIn3a-
1IMY 00pa30BaHMSI B BBICILIEI IIKOJIE C MCIIOIb30BaHeM MHPOPMAIMOHHBIX TEXHO-
JIOTUit, OTMeYalT HeAOCTaTOUHOCTh HEe3aBUCUMMBIX U TOAKPeIIeHHbIX JAHHBIMMU
ucciemoBaHuit 3 MEKTUBHOCTY 3TUX TTOAXO/IOB.

C. Walkington u M. L. Bernacki [32] oTMeuaroT, UTO B OYAYIINX MCCIeIOBAHMUSIX
repcoHanmsaiuu 06pasoBaHus CaeayeT YCUIUTb B3aMMOIECTBIE MEXKIy Teope-
TUKaAMU U TPaKTUKaMU, MIPMHMMATh BO BHMMaHMe pPe3ylIbTaThl 3KCIIEPUMEHTOB.

B pa6ore Y. Zha. u Q. Zhu [33] onucaHa Mopenb mepcoHanmu3aunm mpodeccn-
OHAJTLHOTO 06pa30BaHMSsI, BBICTPOEHHAST HA CHCTeMe peKOMeHIanuii st o6yJaio-
IIVIXCS Y HalleJleHHasi B OCHOBHOM Ha OHJIAMH-00yJYeHe.

B nocnegHue oAbl OGHUM U3 MOMYISIPHBIX MOOXO0A0B K IIOCTPOEHUIO MO eneii
MePCOHAIM3VPOBAHHOTO 0OYUYEeHMSI CTajI0 MCI0Ib30BaHVe MUKPOKYpcOB. HaunHas
¢ 2004, Havas yIIOTPe6IATHCSI TEPMUH «MUKPOOGYUeHME», BIIEPBbIe CHOPMYIUPO-
BaHHBIN B HEOITYyOIMKOBAaHHOM MarucTepPCKOi auccepTaiui, BeinoaHeHHo X. Tac-
cJlepoM B yHUBepcuTteTe VHCOpyKa.

B 2007 romy 6511 M3maH c60pHUK cTaTeii mog pemakimeit T. Hug', roe BepBbie
npMBeneH HA6OP KOHIIEIIINIA 1 IPUMEPOB, KOTOPbIe KaCaIOTCSI:

— MMKPOSTAIIOB 00yYeHMsI B Me30- M MaKPOKOHTEKCTaX

— TefarorM4yeckux, KyJbTYPHbIX, OPTaHM3AUMOHHBIX U TEXHOJIOTUUECKUX
aCIeKTOB MUKPOOOYUEHMSI

— MCITOJIb30BAaHMSI B 06pa30BATEIbHBIX LIEIIX PA3JIMYHbBIX JIOKATbHBIX U MO-
OWIbHBIX YCTPOVICTB U Meaua

— MHTeTrpalyy MUKPOKOHTEHTA B HOBBbIE CTPYKTYPbI 3HaHUII — CeTeBble MPO-
CTPaHCTBA 151 06yUeHMsl, pabOThI U UTPBI

— UT'POBBIX KOHLIETIIMIA AJIsT OCMBICJIEHHOTO IIPernoaaBatus 1 06ydeHmust

— MUKpOMe[a ¥ MUKPOAUIAKTUKY IJIs1 HOBBIX KYJIbTYP OOyUeHMsT

— OIIEHKM OTIOCPeIOBAHHBIX YUeOHbIX Cpel U ITPOIeCCOB.

V KOHLIeNuy MUKpooOydeHMs, Kak orMmeuaoT K. Leong ¢ coaBTopamu [34],
HET JKeCTKOTO ¥ CTPOTOTO OIpe/iesieHNs, CKopee OHa MMeeT TOIbKO Habop xapak-
TEPUCTUK, KOTOPbII MOXKET MOABEPraThCs M3MeHeHMsIM, Pa3BMUBAThCSI. ABTOPBI IO,
MMKpPOO6YyUeHeM ITOHMMAIOT ITpollecc 06yUeHus, Tae coaepskaHye pa3ouBaeTcs Ha
He6OJIbIINe JIOTUYECK) 3aKOHUYEHHbIE MTOPIMI, CAMM CeaHChl OOYUeHUs («YPOKW»)
TIPeACTABISIIOT 06071 KOpoTKMe (Kak MpaBujo, He TpeBbliiamimue 15-20 MUHYT)
MepOIPUSITHS, OOBIYHO B MaJjIbIX I'PYIIaX, 3alOTHEHHbIE HEOOIbIINMHM BUIeOMa-

1 Hug T. (ed.). Didactics of microlearning: concepts, discourses and examples. Miinster: Waxmann. 2007. 424 p.
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TepuagaMy WIM COOOIIEHUSIMU, KyCKaMy TeKCToBOM uHpopmanyuu (cM. L. Giurgiu
[35]). 9TO MOXKeT COMPOBOKIATHCSI OTBETAMM Ha BOIPOCHI, BHITIOTHEHEM HeOO0b-
MIUX 3aaHUI 1711 06PATHO CBS3MU, IJ1sI TPOBEPKU «IKCIIEPTAMM», a TAKKE MOMEH-
TamMu caMOIlpoBepKy, peduiekcuu. Braaromaps nmHbOpMaLMOHHO-KOMMYHMKALI-
OHHOJI TeXHMKe MUKPOOOyUeHNe BO3MOKHO OCYIIECTBIISTh B YIOOHOEe BpeMs U B
yIOGHOM MecCTe — oMa, Ha pabounx MecTax.

L. Leong c coaBTOopamu [34] oTmMeuatoT, uTo 3a 14 set (¢ 2006 1o 2019 rop) Tonb-
KO B KypHaJIaX, MHAEKCUPYEMbIX Scopus, OmybInKoBaHo 476 craTeii 0 MUKPOOG-
yueHun. OTMeUYeHO, UTO MUKPOOOyUYeHMe — MEePCIeKTUBHOE HaIlpaB/ieHNe UCcie-
IOBaHUIA, CBSI3aHHOE C MPUMEHEeHNeM B 00YyUeHNY KOMITbIOTePHBIX TEXHOIOTUIA U
MOOWIBHBIX YCTPOVCTB. McciemoBaTeny 06pamniaioT BHUMaHKe Ha TO, YUTO MUKPOOO-
yueHMe Bce yallle IPUMEHSIeTCS B CYCTeMe BBICIIEro 06pa3oBaHms, a Takke B 00Y-
YeHMM Ha pabounx MecTax.

T. Aldosemani [36] paccMaTpuBaeT BOCIPUSITHE CTYOeHTaMU MUKPOOOYyUeHNs,
B TOM UMCJIe C UCII0/Ib30BaHueM MecceHkepa Telegram.

PasnnuHble acreKkThl MMKPOOOYUEHMsT MaTeMaTUUeCKMM Kypcam OCBeleHbI B
CTaTBSIX KUTACKMX YUeHbIX. P. Zhou [37] aHanM3MpyeT XapaKTePUCTUKA MUKPOKYP-
COB ¥ 3HAYeHMe UCIIOMb30BaHNSI MUKPOKYPCOB B YINIyOIIEHHOM OOy4eHMy MaTeMa-
THKE, a 3aTeM M3JIaraeT MMpobaeMbl KCIIONIb30BAHUS MUKPOKYPCOB B YIITyOIeHHOM
00yueHUM MaTeMaTUKe: YIIPOIIeHE COAEePKaHMs M OTCYTCTBME Y CTY/IEHTOB HaBbI-
KOB camoo6yueHust. M. Tianmei [38] oTMeuaeT, UTO MCTIOTb30BaHKE MaTeMaTHye-
CKMX MUKDPOKYPCOB B IPO(eCcCMOHATbHOM 00pa30BaHMM IOMOTAET MTOBbICUTD BOJTIO
¥ MOTMBAIIMIO K OOYUYEeHNI0, Pa3BMBATh MaTeMaTHUeCKOe MbIIIUIEHVEe U MaTeMaTy-
YeCKyr IpaMOTHOCTb. R. Zhang [39] npenaraet MCIoab30BaTh MMKPOKYPCHI B TIpe-
MoJaBaHUM MaTeMaTHKM B KOJIJIeAKax METOIOM «IepeBepHyToro kiuacca» (flipped
classroom).

C TepMMHOM «MMKPOOOYUYEHME» TECHO CBSI3aH TEPMUH «MUKPOKYpPC». Kak 1 B
cIy4ae MUKPOOOyUYeHNs, OOIIENIPUHSITOTO TOUHOTO OTpeseneHus Het. Yaie Bcero,
KaK B MUKpPOOOYUYeHMM BOOOIIe, TTOJ, MUKPOKYPCAMM ITOHMMAIOT KOPOTKME KypChI,
COCTOSIIIME M3 KOPOTKUX K€ (OT HECKOJIBKUX MUHYT 10 15—-20 MUHYT) «<MUKPOYPO-
KOB» MJIM OHOI'O YaCOBOTO CeaHCa, YaCTO Ha TOTOBBIX Iu1aTdopMax LMS (cucremax
aIMUHUCTPUPOBAHMS O0yUeHUsT), BKIIOUAIONMX U BUAeOodparMeHThbl, U MHTEPaK-
TUBHbBIE OIIPOCHI, ¥ CCBUIKM Ha CeTeBble PeCypChl U T. I1.!

Takum 06pa3oM, MOXKHO OTMETUThH 3HAUUTENbHBI POCT BHUMAHUSI YUEHbIX K
rpo6ieMe MepCcoHaIM3MPOBAHHOTO 0OYUEHMSI, B TOM UMCIIe C TTOMOIIbI0O MUKPOKYP-
COB. B TO >ke BpeMsI BCe OINMMCAHMSI HOCSIT TeOPETUUECKII1, peKOMeHIaTe/IbHbIN Xa-
pakrep. [IpakTuueckue MoaTBepKaeHNUST 3PGHEeKTUBHOCTU TaKUX pPeKOMeHIATelb-
HBIX CMCTEM T€PCOHAIM3UPOBAHHOTO BBICIIET0 0OPa30BaHMsI, KOTOPbIE MOTYT ObITh
MIPYMEHMMBI KO MHOTMM CTyJIEeHTaM ¥ MCIIOJIb30BaHbI [JIs1 Pa3IM4YHbIX HalpasJie-
HMi1 mpodeccroHanbHO MOATOTOBKM, OTCYTCTBYIOT.

1 Prinon R. R. Micro Courses: What You Need To Know. Available from: https://www.themeum.com/micro-
courses-tutorial (date of access: 01.06.2022).
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MeToponorus, MaTepuarsbl U MeToabl

MeTOoI0/I0rMueCcKoli OCHOBOWM MCCIeNOBAaHUS CTaIM TeOpUsT KOMIIETEHTHOCT-
HOTO MMOAXO0/Ia BhICIIEro MpodeccoHaJIbHOrO 00pa3oBaHms, mapaaurMa JMIHOCT-
HO-OPUEHTHPOBAHHOTO O6yUeHMs, a TaK)Ke HAayYHO-MCCIeI0BaTelbCKue paboThl B
00671aCTY TIepPCOHATM3MPOBAHHOIO 06pa30BaHus.

B uccnemoBaumy MpUMEHSTACD CIeIYIOI/ie MeTObI:

— M3y4yeHMe 1 aHalIu3 HaydYHO-MeTOOMUYeCKO INTepaTyphl 10 BOIIPOCcaM Iep-
COHaMM3anuM 00pa3soBaHUs, IMOCTPOEHUS MHAMBUAYaJIbHBIX 06pa3oBaTeIbHbIX
TPAeKTOPMi1, OLIEHKY JOCTVKEHMIT 06yUaIONIXCs, BHEAPEHUS MUKPOKYPCOB;

— o0CcyKaeHMe ¢ IperoJaBaTeIsIMy BhICIIEH IIKOIbl BO3MOXKHOCTEN BHeIpe-
HMSI IEPCOHAIM3MPOBAHHOTO 00YUYeHMSI Ha OCHOBE MUKPOKYPCOB;

— BBIABIMKEHME U TPOBEpPKa pabounx IrMIoTe3 0 BO3MOKHOCTY BHEIPEHUS U e
MepPCOHaIN3alyy Ha OCHOBE MUKPOKYPCOB B OOYUEeHUMN;

— KaMepHas anpo6aiius OTaeIbHbIX MUKPOKYPCOB.

IMouck HayYHO-MCC/IeNOBATEIbCKUX PAbOT B 001aCTy TTepCOHANTN3YPOBAHHOTO
06pa3oBaHMs TPOBOAMIICS IO HAYKOMETpUUeCcKMM 6a3aM JaHHbIX Scopus, Web of
Science, PUHI], (SI) ¢ mry6uHOI# 1Toncka 5 mpeasiaynmx jget. KpoMe Toro, B aHaau3
ObLIM BKITFOUEHBI OCHOBOITOJIATaroInye paboTsl 601ee paHHKX JeT. KioueBble C10Ba,
MpMMeHsieMble /IS TIOMCKA MCTOYHMKOB: JTMYHOCTHBIE 1Ie/M 06yJarolnerocs, ayua-
THOCTMKA BO3MOXHOCTel 06yuyaeMoro, IjaaHupyeMble pe3yabTaTbl OOyUeHUsI, pe-
IJTaMeHT 06yueHMsI, TepCoHaNMM3aIms o6ydeHus:, epCoOHaIM3MPOBAHHBIN MTOIXO,
MOZeJb TIePCOHATM3ALINY 00yUeHMST, MUKPOKYPC, MMKPOOOYyUeHe.

Pe3ynbTaTbl UccreaoBaHuUdA

B pamkax mcciemoBaHus 6pu1a pazpaboTaHa OpUrMHAIbHAS aBTOPCKAsT MOJIEb
repCcoHaNMM3aIyMM 06pa3oBaHMs Ha OCHOBE MUKPOKYPCOB.

CodepcamenbHo-0peaHu3ayUoOHHble acnekmol Modenu

[Ipu pa3paboTKe Mofenu MepcoHaau3auu 06ydeHnsT HaMU BbIZIEJIEHBI T€ CO-
CTaBJISIONIVE, KOTOPbIE CBSI3aHBI C OOLIMMM XapaKTePUCTUKAMU TePCOHATU3UPO-
BaHHOTO OGYUYEHMSI: C CAMOCTOSITeTbHO ITOCTAaHOBKOI 1€/ 06YUeHMUsI CTYIeHTOM
(IMIHOCTHOTO €ro poCTa), C BBIIBIEHMEM BO3MOKHOCTEN TOTO MU MHOTO CTYJIeHTa
peanyu3oBaTh MTePCOHAIbHBIN BEKTOP 00YUeHMs, a TAKKe C BbISIBJIEHMEM JOCTUTHY-
THIX Pe3yAbTATOB B paMKax IMepCcoHaIn3aIuyu 06pa3oBaHmsl.

[Tpu onmcanuy Mopeny rnepcoHaau3alyy BbIeIMM OCHOBHBIE COoflepyKaTellb-
HO-OPTraHM3alVIOHHbIE aCIIEKTHI, KOTOPbIe HEOOXOAVMO YUNTHIBATH.

Hccnedosarue 8o3moxcHocmeli o0yuaemozo (CTymeHTa) K CaMOCTOSITEJIbHOMY
(MM YaCTUYHO CaMOCTOSITEJTbHOMY) OTOOPY M M3YUEHUIO COMepPsKaHMs, TO eCTb K
ompeneneHNI0 MHAVBUIYAIbHO TPAeKTOPUYM OOyUeHMS.

Paspabomka peznamenma nepcoHanu3uposaHHoz2o 06yueHus, 4To BKIoUaeT Guk-
caiuio o0uIel onpenensouieil paMKu (TVIAHUPOBaHME PE3YIbTaTOB 00yYeHUsT (U
JIMYHOCTHBIX 11eJ1eit) Ha OIpeie/IeHHbIN ero epuoI, M OOIINi1 KaJleHAapHbIi IJ1aH).
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Paspabomxka o6uiux (6a308six) yueOHbIX MUKPOKYPCO8, 00NOJIHUMEIbHBIX YUeOHbIX
MUKPOKYPCO8, 3yUeHIe KOTOPBIX BO3MOXKHO 10 BBIGOPY CaMOT0 06y4aemMoro.

Paspabomka kaneHoapHo-memMamuueckozo niaHd, ¢ TOMOIIbI0 KOTOPOTO ITPOBO-
ISITCSI OPTaHMU3ALMS U PETryIPOBaHKe yue6GHOTO ITpoliecca B paMKax IepcoHaan3a-
MY 06yUeHMSI.

Paspabomka uHcmpymeHmapus o151 nposepku peanusayuu yeseti, ToCTaBIeHHbBIX
opraHu3aTopaMy 00yueHMs, ¥ MPOBEPKY peann3alyy JMIHOCTHBIX Lieieii o6yJaio-
IIerocs.

OcTaHOBMMCS Ha KaKAOM U3 aCMeKTOB MOAPOOHee.

Hccnedosarue 8o3moxcHocmetl 06yuaemozo (cmyoeHma) K CaMOCTOSIT€IbHOMY
(MM 9aCTUYHO CaMOCTOSITEIbHOMY) TOAO0PY COmepskaHMs U OIpeneNeHnIo MH-
IVBUAYATbHONM TpaekTOpuy O6yueHMsl. DTOT aCMeKT MepCOHaIM3anuy 06yueHus
MpeAIoaaraeT paspaboTKy AMArHOCTUYECKMX MaTepUaioB UM KPUTEPUEB OIeHU-
BaHMS Pe3Y/IbTaTOB (TO €CTh MHCTPYMEHTapUs MPOBEPKH). [JOCTATOYHO OUEBUIHO,
YTO [IJIS1 TIPOBEPKM BO3MOKHOCTE! CAaMOCTOSITEIbHO M3yUaTh YacTh y4e6HOTO Ma-
Tepuasa YIM MOoAOUpPaTh MIJIsT M3yUeHMs HOBBII MaTepyuas, HeoOXOAUMBbIi ST 10-
CTVDKEHMSI TIOCTABJIEHHBIX CTYIEHTOM IieJieli, TOyUYeHNsT HY>KHOM KBaTM(pUKAINA,
OBJIaZleHsI TpeGyeMbIMM KOMIIETEHIMSIMM TpebyeTcsl JOCTaTOUHO 3(hdeKTuBHOe
BAaZieHVe YHUBEPCATbHBIMU YUeOHBIMM AENCTBUSIMM (UCIIONb3yeM TEePMUHOJIO-
ruio, Kotopas npuseneHa Bo ®I'OC cpenHero nomHoro obpasosanusi). Cpeny HUX
IUISI TepBOHAYAILHOM PaboThI 10 MHAMBUAYAIbHON TPAEKTOPUM BBIIESIIOTCS pe-
TYISITUBHbIE yueOHbIe TeiicTBUS (TIOCTAaHOBKA 1eJIM U 3a/1a4, OTIpefiesieHI e CPeICTB
IOCTVDKEHMS 1IeJIV U pellieHus 3a/1a4, KOHTPOJIb AeMCTBUIA U T1p.). OTMETUM, UTO JIJIsT
YCITeITHOTO CAaMOCTOSITEJTbHOTO MMPOABMSKEHNMSI BAKHO YCITeIIHOe BiaieHne obyJae-
MbIMM [TO3HABATEIbHBIMM YIEOHBIMU MeiicTBUSIMMU. KpoMe YHUBepCaTbHBIX yued-
HBIX JI€/CTBMUIA, BaYKHO BKJIIOUATh B VICXOIHYIO VMArHOCTUKY U BJaJieHUe TIpeIMeT-
HBIM COfiepkaHueM (JIJIs1 Halllero KOHTMHIeHTa MarucTpaTypbl — MaTeMaTuKa), Ha
KOTOPOM GYIYT CTPOUTHCS (TIPEIoaBaTeseM Wi CTYIeHTOM) yueOHbIe MUKPOKYP-
cbl. I TpeTheit cocTaBsoNIeli TaKol MMPOBEPKY TOJIKHA ObITh ITPOBEPKA YCITENTHO-
CTY B pelIeHnM IUAAKTUUECKUX ITPodeM (/IS regarornaeckoro mpodums). Takum
06pa3oMm, B IPOBEPKY BO3MOKHOCTE K CAMOCTOSITeTbHOMY TTO00PY M M3YUEeHUIO
HEOOXOMMOTO0 COJIEPXKAaHMSI Y OTIPEAEIEHNIO MHIMBUIYaIbHO TPa€KTOPUY 00yue-
HUS He0OXOMMO BKITIOUYATH 3aaHMsI, OTpakaloliye BiafgeHue:

— PeryJiaTUBHBIMM ¥ TIO3HABATEIbHBIMM YHUBEPCATbHBIMM YUE€OHBIMMU Aeii-
creusasmu (YY);

— KOMITETEHIIUSIMM, CBSI3aHHBIMM C IeHArornueckoii AesiTeTbHOCThIO, B 4aCT-
HOCTH, C 00IIIei MeTOAMKO 00yYeHMus;

— MpeIMeTHBIM (MaTEMAaTUUYECKUM) COIEPKAHVEM.

Peanu3anusi 3TOro acrekra MOATOTOBKY K IMepCOHAIM3aIuu 06ydeHus (B TOM
uuciie, ¥ 06pasoBaHus) MoTpedyet pa3paboTKu:

— (GUMKCUPOBAHHBIX IVIAHMPYEMBIX PE3Y/IbTATOB 00YUEHMSI, KOTOPbIE TTO3BOJIST
CTYIEHTY CaMOCTOSITeJTbHO (MM YaCTUYHO CAMOCTOSITEIbHO) TUIAHMPOBATDb U OCY-
IIECTBJISATH OOYUEHME ¥ KOTOPBIMM Y3Ke BJIaJIeI0T 00yJdaeMble;
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— 6aHKa 3aJaHuil, peann3ymux GUKCMPOBaHHbIE INIAHVPYEeMbIe Pe3yIbTaThl
06yueHus, HeOOXOAMMBbIE [IJIST er0 IePCOHaIM3AIINN;

— 00BEKTUBHBIX KPUTEPUEB, MO3BOJSIONIMX YCIEIIHO BbIAEIUTb 00yUyaeMbIX,
CITOCOOHBIX OCYIECTB/ISITh MHAUBUAYATbHYIO TPAEKTOPUIO.

IocTaTOYHO OUEBUAHO, UTO [JIST alpeCHON TI'PYIIIbI, KOTOpast MMeeT 6a30Boe
reJaroruyeckoe 06pasoBaHye, STOT epeueHb MOXKET ObITh COKpAIIeH.

Paspabomka peenamerma nepcoHanu3upo8aHHo20 00yueHusl, YTO BKIIOYaEeT pas-
paboTKy 06IIel paMKu, OTIpeIesIsIolei ey (BhICTYMHAIoIe B POIU Pe3yIbTaTOB
obyueHMs) ¥ KajJeHJapHble TpaHuIlbl YYeOHOro mpoilecca (MJIaHMPOBaHMe pe3yib-
TaTOB OOYUYeHMs Ha YCTAHOBJIEHHBII ero mepuop 1 o6IIuii KaJeHaapHblii TiaH). B
OTIMCBHIBAEMOJI MOJIENIM B MIOCTAHOBKE ITejieff aKTMBHO yYaCTBYeT caM OOyJaroImmii-
Cs1, PaCKphIBast acIeKThl IMIYHOCTHOTO POCTA, COOCTBEHHOTO BJIMSIHUSI Ha TIpeaCcTa-
BUTenei counyma. KajeHgapHblii IUIaH JO/DKEH MMETh JKeCTKME paMKyY Ha oIpefe-
JIeHHbIe BpeMeHHbIe TPaHuIIbl (HalpyuMep, Fof, 00yueHmsI).

Paspabomxka o6ujux (6a3oevix) yuebHbsIX MUKPOKYPCO8, OONONHUMENbHBIX YUEeOHbIX
MUKPOKYPCO8, 3yUeHVe KOTOPBIX MPeIoKeHO IJIT BHIOOpa CTYIEeHTOM.

B BO3MOKHOI MOzenu IpeariosaraeTcs, UTo MperoaaBaTeasiMy pa3paboTaHbl
obuiye (6a3oBbie) 0Opa30BaTe/bHbIE MUKPOKYPCHI, MU3YUEHUE HE MeHee NO0BUHbL
KOmMoposlx 00513amenibHO IJIS CTYAEeHTa. B cIycKe IOMOMHUTENbHBIX MUKPOKYPCOB
BBIGOD Namoli uacmu MUKpoKypcos TpejiaraeTcst CTyIeHTY CIelaTh CAMOCTOSITEIb-
HO 13 00IIero CICKa JOTIOTHUTETbHBIX MUKPOKYPCOB. ITU «PaMKI» ITPOXOKIEHMS
06s13aTeNTbHOTO AJI M3YUeHMs MaTepuana 00yCJIOBAeHbI TEM, UTO MIPU ITepCcoHaI-
3MPOBAHHOM OOyUYeHMM HeoOXOOMMO OBJIAEeTh OIpeAeIeHHbIMU pPe3yabTaTaMu
0b6yueHMs1, KOTOpble 3abUKCUPOBAHbI B HOPMATUBHBIX JOKyMeHTax. Kpome Toro,
CTYOEHT MMeeT MpaBO CaMOCTOSITEIbHO TPENIOKUTh MHULIMATUBHYIO TeMaTUKY
MUKPOKYpca (MI MUKPOKYPCOB), TEOPETUUECKUIA U TIpaKTUUYeCKMit MmaTepua K Ko-
TOPBIM OH MOAOKPAET CaMOCTOSITeIbHO. IHUIMaTUBHAs TeMaTuKa MOXKEeT COCTaB-
JIITH He 6osiee mpeimu OT o611ero o6beMa MaTepuana. ComepykaHue MHULMATUBHOTO
MMKPOKYpCa JO/DKHO COOTBETCTBOBATD TEM IJIAHMPYEMbBIM pe3y/IbTaTaM 00yUeHNs,
KOTOpbIe 3a(pMKCHMPOBaHbI B paszese «PerjaMeHT 00yueHus», a TAKKe LeIsIM JINY-
HOCTHOTO pocTa ctyfeHTa. CogepykaHne MHMLIMATUBHOIO MUKPOKypca (M1 MUKPO-
KYPCOB) YTBepXKIaeTcsl Ha Benyieit Kadenpe (YaeHoM coBeTe win JlemapTaMeHTe).

IocTaTOYHO OYEBUIHO, YTO IIPY OpraHM3aLMy ITepCOHATN3UPOBAHHOTO 06yUe-
HMSI HUKTO He OTMEHSIeT CYIleCTBYIOIIME M XOPOIIO BCeM M3BECTHbIE 001IIe IMTaK-
TUYeCKYe IPUHINUITBI 00yUeHMsT. BMecTe ¢ TeM HOBbIE peasnif, B KOTOPbIX HaXOISITCST
" mpenofgaBaTesu (pa3paboTUMKY YIeOHBIX OUCIUILIINH), M o0yJaeMble (B paMKax
MepCOHAM3UPOBAHHOTO 00YUeHMsT), 3aCTaBJISIOT HAaC 0603HAUMUTb HEKOTOPBIE Tpa-
HMIIBI, B KOTOPBIX OyIeT pean30BaHa CTeleHb BhIOOpa (CTereHb CBOGO/IbI) CTYIeH-
ToB. OCTaHOBUMCS MTOIPOOHee Ha TeX Iydpax, KOTOPbIe IPUBeIeHbI IIPU TJIaHUPO-
BaHUM MHBAPMAHTHOTO U BapMATUBHOTO COAEPsKaHMS MTOATOTOBKM MarucTPaHTOB.
B 3707 cBSI3U chopMyIMpyeM 061Ie TTONOKe S (IPUHITATIBI), Ha KOTOPbIE, ICXOMST
M3 OIbITA OPTAHMU3AIMM TIEPCOHATM3UPOBAHHOTO OOYUYEeHMS, ONMUPATNCh aBTOPBI:
OTBETCTBEHHOCTY By3a 3a MOJATOTOBKY BBIITYCKHMKA; Pa3yMHOr0 KOHCEpBaTMU3Ma;

Tom 26, N2 3. 2024 O6pa3oBaHMe U HayKa. Hay4YHblin XXypHan

52



© Denishcheva L. O., Safuanov I. S., Semenyachenko Yu. A.
Personalised higher education based on microcourses: Possible ways of implementation

COOTBETCTBMSI MHULIMATUBHOM TeMaTMUKY HAIMIPaBIeHNIO IOATOTOBKM; CUCTeMATINY-
HOCTU M CUCTEMHOCTY KOHTPOJISL. [TOSICHUM 3T TTPUHITUATIBI.

Ba3zosvle npuHyunst modeaiu nepcoHanusayuu 00pa3o8aHusl

[TpuHLIMIT omeemcmeeHHOCMU 8Y3d 3a N0020MOBKY 8bINYCKHUKA TIPeNTioaraer,
YTO HE3aBMUCUMO OT MICXOZHO MOATOTOBKM MarMCTPaHTa IIPY YCIIeITHOM 3aBepiie-
HUY TIPOTPAMMBbI B YCIIOBUSIX TIEPCOHATM3MPOBAHHOTO 0OYUEHMST OH JIO/KEH OBJIa-
IeTh BCEMM HEOOXOAVIMBIMU pe3yIbTaTaMu 00yueHMs, 3aVKCUPOBAHHBIMMU B HOP-
MAaTUBHBIX JOKYMEHTAaX.

[IpUHUIMTT pazymMHO20 KOHcepsamusma 06ecreurBaeT peanusanyio Mpeabiay-
IIero MPUHIINIIA: OCHOBHBIE Pe3yIbTaThl 0OYUEHMS TOKHBI ObITh MPEICTaBIEHbI
B MHBApMAHTHON YacCTy IIPOTrpaMMbl OOYUEHMST ¥ COCTABJISITh He MeHee TTOJIOBUHbI
obbeMa MaTepuaia (MM yueOHbIX YaCOB Ha METOAMYECKMIT KOMITOHEHT). A BMeCTe
C AOTIOTHUTETbHBIMU MUKPOKYPCAMU, TIPEII0KeHHbIMM YUeOHbIM 3aBefeHyeM (110
BbIGOPY MaruMcTpaHTa), OHY COCTaBSIT OKOJIO TPEX ueTBepTeli oGbeMa mMaTepuasia.
Takoit 06beM MpodeccoHaIbHO TOATOTOBKY TOJIKEH 06eCeunTh cHOPMUPOBaH-
HOCTb ITpodheCcCOHATbHO KOMITIETEHTHOCTM MarucTpaHTa.

[IpUHIIUTT coomeemcmaus UHUYUAmMu8Holi meMamuku HanpasaeHuo No02omos-
KU TaKKe 0b6ecreunBaeT COBEPIIEHCTBOBAHME MTOATOTOBKY CTYAEHTA M0 BHIOPAHHO-
MY IpoUITI0 00yUeHMs.

[TpuHIUT cucmemamuyHoCcmu U CUCMeMHOCMU KOHMPOJIs, COCTOSITINI B 0becIie-
YEeHUM PETyISIPHON ¥ 0O6beKTUBHO esITeIbHOCTHU 10 OIleHKe TOCTVDKeHMS yCTa-
HOBJIEHHBIX HOPMAaTMBHBIMM JTOKYMEHTaMM Pe3yJIbTaTOB OOyUeHMsI, rapaHTUPYeT
Tpe6yeMblit ypOBeHb MOATOTOBKM MaruCTPaHTa (peaan3aluio epBoro MpMHIINIIA).

OmycaHMe CTPYKTYPHBIX KOMIIOHEHTOB MOZENN IepCoHaNIM3anyum obpasona-
HUS

HocTaToYyHO OUEBUIHO, UTO pa3paboTKa yueOHbIX MMKPOKYPCOB — OUeHb CJIOXK-
HBII MIPOIIeCC, KOTOPbIN MPeAIoaraeT usyueHue npobieMamuxu:

e BOCTpeOOBAHHOI COBpPEMEHHO! IIIKOJOi (OTBeuaeM 3arpocam yuuTe-
Jieli-TPaKTUKOB);

* 0603HaYEHHOJi FOCYyIapCTBOM (COIMAIbHBIN 3aKa3 00IecTBa);

* 00CYKIaeMOIi MeKIYHAPOIHBIM COOOIIECTBOM,;

* BBI3bIBAIOLIE} Cepbe3Hble 3aTPYAHEHMS YUaIIUXCsl (HU3KUit MPOIEHT yCBOe-
HMS yUeGHOT0o MaTepuaa);

* BBI3BIBAIOIIE 3aTPYAHEHMS TIeIarora B OpraHm3anuy 00yueHmst

* Y1 MHOTOE JIPYTOe.

Vi3yuyeHne Bcex YKa3aHHBIX aCIEKTOB a0 BO3MOXKHOCTbh COCTAaBUTh IIPUMeED-
HbIll TepeueHb TaKUMX MUKPOKYPCOB, KOTOPbIe MO3BOAMIM ObI OPraHM30BaTh 3¢-
(bexTUBHYIO pabOTy MarmcTpaHTOB (TIeAArornuyecKoro HarmpaB/ieHys) 10 MeToauYe-
CKMM acIieKTaM MoAroToBku. K TakuM MUKpPOKYpcaM MOKHO OTHECTH CIeyIoIue:

e oOyueHMe cOmepsKaHMI0O MaTeMaTHUecKoro obpasoBaHus (GpopmupoBaHue
TIOHSTU, yMEeHMIi, 00ydeHMe peleHnIo 3a1aY);

e IIPOEKTMPOBAHME ¥ KOHCTPYMPOBAHME YPOKA MaTeMAaTUKH;,

* MeTOIMKa 00yJYeHMs] MaTeMaTUKe B TPOGWIbHONM (TYMaHUTAPHOI) IIIKOJIE;
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* MeTOIMKa 00yJYeHMs] MaTeMaTUKe B IPOGWIbHONM (MaTeMaTU4eCKoii) IKoJIe;

* TEXHOJIOTMM 0OyUeHMSI MaTeMaTHKe;

 pa3BuBaloIlee 06yyeHe MaTeMaThKe B TPOGUIbHOM r'yMaHUTApHO (MaTe-
MaTU4eCKOI1) 1IKOoe;

e IIpoGIeMHOE 00yUeHye MaTeMaTHKe B MTPOGUIbHOI IIKOJIE;

* HBPUCTUKY B 06yUE€HNY MaTeMaTHKe B MPOMUIbLHOI IIKOJIE;

* IIPOEKTHBI MEeTO[I B TPOMWIIBHOI IIKOJIE,;

» hopmupoBanHme 4K-KoMITeTEHITNN;

» hopMupoBaHe GyHKIMOHATBHOM TPAaMOTHOCTY IIPY 06YUEeHUY MaTeMaTHKe.

IocTaTOYHO OUEBUAHO, UYTO pa3paboTKka oOuIMX (6a30BBIX) YUEOGHBIX MUKPO-
KyPCOB ¥ IOTIOIHUTEIbHBIX YUEOHBIX MUKPOKYPCOB MOTPeGyeT MIMPOKOTO MpUMe-
HeHUs IMU@POBU3aIMK 00pa30BaHMs: BHIOOpP OIpeneIeHHOro 06pa3oBaTeIbHOTO
KOHTEHTA, BBIOOP MeTOZ10B, (hOPM, CPEACTB U BUIOB 00Pa30BaTeNbHO IesITeTbHO-
CTU. B 3TO1 CBSA3M TOTPEOYeTCS OT yIaCTHMKOB TAKOTO 00pa30BaTe/IbHOTO Mpoliecca
XOPOIIEro BJIaIeHUsT KOMITETEHIMSIMM B 001aCT¥ MHPOPMAIMOHHO-KOMMYHMKA-
LIMOHHBIX TeXHOIOTUIA.

Paspabomka kaneHdapHo-memamuueckozo nidHd, C TOMOIIIbI0 KOTOPOTO ITPOBO-
ISTCSI OPTaHM3AIVS Y PETYIMPOBaHMe yUeOHOTO MPpoIlecca B paMKax ImepcoHanmnsa-
1y 00y4yeHMsl. ITOT ACIEKT, TaK JKe Kak M MPeIbIAYIINiA, OpeensieTcss MOIeTbio
nepcoHanusauuy o6pasoBaHusl, KOTOpas peajausyetcs. B paccmatpuBaemoii Moje-
JIV TIPEATIONATaeTCs, UTO /ISl CTYIeHTa, 06yJaloIerocst B paMKax MepcoHaIn3alum,
OymeT paspabaThIBaThCSI MHAVBUIYAIbHbIN KajleHIapHO-TeMaTUYeCKMii TIaH, UTO
06yCJTOBIEHO HEOOXOAMMOCTBIO YUEeCTh CAMOCTOSITeTbHYI0 PaboTy Hall MUKPOKYP-
caMM 10 MHULIMATUBHO TeMaTuKe (MeHee mpemu yueOHbIX Uacos) v paboTy Hap ca-
MOCTOSITE/IbHO BBIOPAHHBIMM MMUKPOKYPCAMM U3 HAOTIOTHUTETbHBIX MUKPOKYPCOB
(namoti wacmu). Hannume MUKPOKYPCOB, CBSI3aHHBIX C MHULIMATUBHON TEeMaTUKO,
M3y4aeMoii CaMOCTOSITENIbHO, TPeOYeT ONpeIeIeHHOTO BpeMEHU.

Paspabomka uHcmpymenmapus 0s npogepKu peanudayuu yeseti, IIOCTaBIeH-
HbIX OpraHM3aTopaMu 06yUeHMs, ¥ TTPOBEPKY peanu3aluy IMIHOCTHBIX Iejieit 06-
YUaroIIerocs. DTOT acIeKT IepCoHaNM3aIMyu o0ydeHusl MIpeAIoaaraeT pa3paboTKy
MIPOBEPOYHBIX MaTEPUAJIOB, UHCTPYMEHTAPUSI TPOBEPKYU U KPUTEPUEB OLleHUBAHUS
pesy/bTaToB.

PaspaboTaHHble KOMIIOHEHTBI MOV OTOOPaskeHbI Ha pucC. 1.

JList TomydeHust TIpeaBapuUTeNbHbBIX MPAKTUUECKMUX Pe3yIbTaTOB MCCIeA0BaHNS
0 BO3MOXXHOCTSIX BHEIPEHMSI MOJeNV MepcoHanu3aiuu ob6pa3oBaHusl HA OCHOBE
MMKPOKYPCOB (OTBET Ha BTOPOJi 13 MOCTaBJIEHHbIX MUCCIeN0BaTENbCKIX BOIPOCOB)
Obly1a IPOBeeHa KaMepHas arpobains Ha 6a3e MHCTUTYTA IUGPOBOro oopa3ona-
HUsT MOCKOBCKOTO TOPOJICKOTO IeJarorMyeckoro yHuBepcuteTa. Anpobaius 06-
y4eHUsI Ha OCHOBE MMKPOKYPCOB MPOXOAMIa B KOHTPOJbHOW TI'pyIIie CTYIEHTOB,
chopMUPOBAHHOII 13 0OYUAIOIIMXCS [0 IIPpOorpaMMe MarucTpaTypbl HallpaBaeHMs
44.04.01 «ITlemarornueckoe oOpa3oBaHMe», COCTOSIIIEN Ha IepBOM 3Tare (IIPoXo-
nuBuieM B repuog, ¢ 01.09.2022 no 30.10.2022) u3 18 maructpanToB. Ha BTOpoM
sramne, mpoxoausiieM B repuop ¢ 01.09.23 mo 30.12.23, armpobaiyst mpoaoJisKaaach
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MOJEJIb IIEPCOHAJIM3AIIUA OBPA30OBAHUSA
MODEL OF PERSONALISATION OF LEARNING
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Puc. 1. Mopenb nepcoHanm3auyuy oopasosanus (MIIO)

Fig. 1. Model of personalisation of learning (MPL)

B IBYX Ipymiax u3 34 marucrpantoB. O6yueHne Ha OCHOBE MUKPOKYPCOB MTPOBOIM -
Jioch Ha 1M(POoBOIT MIaTdopMe crucTeMbl yripasiaeHus obyuenrem (LMS) Bysa.
Pesynemameot anpobayuu moodenu nepcoHanusayuu 06pazosanus

[IpuBemeM aHaau3 pe3yabTaTOB IO OCHOBHBIM acmeKkTaM ampobaiuy Omu-
CAaHHOI MOmenu IJis MarMCTPaHTOB MeNArOrMueckoro HAIMpaBieHUs] MOATOTOBKU
C TIpeJMEeTHOI MaTeMaTU4eCcKoi HAIpaBIeHHOCThIO B YaCTU OTBETA HAa BOIPOCHI,
KaKye MUKPOKYPChI ObLIM BOCTPeOOBAHbBI U KaKkue yueOHbIe MaTepuasbl OblIn 3¢-
(beKTVBHBI B OPraHMU3aLMM CAMOCTOSITE/IbHOM paboThl MarMCTPAHTOB.

HauHeM ¢ MHUIIMATUBHOI TEMATUKM MaruCTPaHTOB, HE UMEIOIUX TIelarory-
Yyeckoro o6pa3oBaHusl. Haill mepBbIit OTBIT OPraHU3alyK TaKoi MO MepCcoHa-
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M3auuy 00ydYeHMs MOKa3asl, YTO MATUCTPAHTBI STOM TPYIIIHI [T CAMOCTOSITENb-
HO1 paboThI UCIONb30BAIM TEMATUKY MUKPOKYPCOB, KOTOpasi Gblia MpeioskeHa
rperiofaBaTejeM B KauecTBe MpUMepHOil. MaructpaHTamu 6bUIM BOCTpeGOBaHbI
MMKPOKYPCBI, CBSI3aHHbIE C OOyUeHMeM CoepskaHII0 MaTeMaTUUeCKoro o6pa3oBa-
Hus (bopMMUpoBaHMEM ITOHSITHUIT, yMEeHMI, 06yUeHeM pelleHNI0 MaTeMaTUYeCKIX
3a7a4), TPOEKTUPOBAHMEM ¥ KOHCTPYMPOBAHMEM YPOKa MAaTeMaTUKU U ITPobieM-
HbIM 00OyueHMeM. [IJIsT OpraHu3alyy CaMOCTOSITeTbHOV paboThl 3TOV IpyIIe Ma-
TMCTPAHTOB ObLIM TPEII0sKeHbl MUKPOKYPCHI, pasMelleHHbie B LMS (31eKTpoH-
HOIt cucTeMe yIpaBjieHUs 00yueHMeM) By3a, CofepsKaliiie pecypchbl: 37IeKTPOHHbIE
yue6GHbIe MeTomuYeckyue mocobusi, pazpaboTaHHbIe TTPeroJaBaTeIsIMy MeToauve-
CKUX OUCHUIUIMH; TIPpe3eHTaluy 10 TeMe MUKPOKypCa; CIIMCKU JIUTePATypPbl 1 UH-
TEPHET-VCTOYHMKOB, MaTePUasbl [IJIsl MPAKTUUECKOM paboThl, MMATHOCTUYECKUE
TECTHI TI0 TeMe MMUKPOKypca. [IpoBepKka ycBoeHMST yueOHOTO MaTepuasa MmpoBOAy-
J1lach B paMKax BpeMeHM, OTBOJMMOTO Ha KOHTPOJIb CAMOCTOSITeTbHOM PaboThl Ma-
TMCTpaHTa. Bce MarucTpaHThl, BhIOGPABIIE MUKPOKYPCHI, YCIIENTHO UX OCBOUIM U
CIIPAaBUJIUCh C TECTAMM. YUACTHUKY KaMepHOIi alpobanyyt OTMETUIIN, UTO:

1) MMKPOKYpPCHI TTO3BOJISIIOT M3y4aTh MaTepuan B MOAXOASIIEM [Jisl HUX TeM-
me;

2) pasMelleHre MUKPOKYPCOB Ha ImdpoBoii matdopme LMS Bysa mpemo-
CTaBJISIET UM YIOOHBI GopMaT U3yUeHUS;

3) comepykaHMEe MaTeMaTUUECKUX Y METOOUUYECKMX MUKPOKYPCOB OGBLIO H0-
CTYIHBIM U TTOHSITHBIM;

4) u3yyeHMe MUKPOKYPCOB MTO3BOIMIIO MM JTUKBUAMPOBATD ITPOGIEMbI B ITOA-
TOTOBKE I10 TeM AUCHUTIIMHAM, Ie OUTYIIAIICh MPobesbl Mx 6a30B0O MOATOTOBKE,
OCBOUTH [IOTIOIHUTE/IbHBbIE TTPOdeccroHaNbHbIe KOMITeTeHIMM, JTUKBUAVPOBATD
IeduInThI, KOTOPble OHM OILYLIAJIN.

AHAMU3 UHUYUAMUBHOL meMamuKku Mazucmpanmos, UMeIol X Mearoruueckoe
obpasoBaHue, MoKasasl, YTO CAMOCTOSITE/IbHbIN ee BbIOOP Y OONBIIMHCTBA 06yJaio-
IIVIXCST OBUT CBSI3aH C TEMOJ HAYYHOI MCCIeJoOBaTeIbCKOM paboThl, KOTOpast pa3pa-
6aTbhIBAETCSI B KaUeCTBe Marucrepckoii gucceprauyu. C OgHOIM CTOPOHBI, 3TO 3¢-
(beKTMBHBIN ITOAXO: COCPEIOTOUNTHCS Ha OJHOI ITPoOIeMaTHKe 1 BCEeCTOPOHHE ee
u3yuuTb. Ho, ¢ Apyroit CTOpOHbBI, TaKO¥ MOAXOH, MUIlIaeT MarucTpaHTa, MMelollero
OTIBIT TIPEIIOfaBaHMs M 3HAIOIIETO IIKOJIbHbIE ITPOOIEMbI, BO3SMOXKHOCTH TPOIBU-
raThCsl B PelIeHMM HECKOJbKMX aKTyaJIbHbIX MPOOJIeM, MOCTaBAeHHbBIX Tepe Co-
BpEMEHHOJ KOOI, [IJIT OpraHu3amnyuiu cCaMOCTOSITeTbHOI PabOoThI C 3TO IPYIIITION
MAaTMCTPAHTOB M0 BEIOPAHHOV MHUIIMATUBHOM TeMaTUKe MbI Ha TTePBbIX 3Tarax co-
CpefoTOYMINCh HAa KOHCY/IbTaTUBHOM MPaKTHKe (B paMKaxX 4acoB, OTBOAVIMbIX J1JISI
KOHTPOJISI HaJl CAMOCTOSITEIbHOI paboTOli MarMcTpaHTa), 3aTeM ObLTY ITPEI0KEHBI
9JIEKTPOHHbBIE PeCypChI (IEKTPOHHBIE YueOHbIe MeTOIMUeCKIe ToCo0us 616aMoTe-
KU YHUBEPCUTETA; CIIMCKU JIMTEPATyPbl U UHTEPHET-UCTOYHUKOB). [I[poBepka ycBo-
eHMs y4eOHOro MaTepumaja IIpoBOAMIACh B paMKaX BBICTYIIEHMII MarucTpaHTa Ha
MPAKTUYECKUX 3aHSATUSIX, BBICTYTJIEHMI TIPY ITOKa3€e TBOPUECKUX paboT Ha KoHpe-
PEeHIMSIX UM HayYHbIX CEMMHapax.
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Takum o06pa3oM, Ij1s1 MarMCTPaHTOB, HE MMEIIINX [TeIarormyeckoro oo6paso-
BaHUS, MUHUIIMATYBHAS TeMaTMKa U/UTIOCTPMPOBAJa UX IieJieBbie YCTAHOBKY Ha JINK-
BUIAIMIO TIPOGEIOB B 06/1aCTM TTeJarorm4eckoii IMOATOTOBKM; a AJIsI MaTMCTPAHTOB,
MMEIOIIVX TeIarorMyecKyio COCTaBIISIONIYIO ITOATOTOBKY, Oblla HaIIpaBjIeHa Ha Co-

BepIIeHCTBOBaHME TIeIarOTMUeCKOi KOMIIETEHTHOCTH (Tabmuiia 1).

Tabmuna 1

CpaBHEHI/Ie VMHULIMATUBHBIX TEMATUK

Table 1

Comparison of initiative topics

WMHMnyaTMBHAA TEMaTHKa MaruCcTPaHTOB,
MMeIOINX IeAarornyeckoe o6pasosaHmne

Initiative topics of undergraduates with pedagog-
ical education

VHuuyaTUBHAsA TEMAaTUKAa MarucCTPaHTOB, He
MMeIOIMX IIeJarorn4eckoro o6pa3oBaHms

Initiative topics for undergraduates who do not
have pedagogical education

MeToayKa MpoBeieHnst ypokoB auddepeHInpo-
BaHHOIT paboThI B TPOMUIBHOIA IIKOJTE

The methodology of conducting lessons of differenti-
ated work in a specialised school

MeTonMKa OATOTOBKM Y ITPOBEIEHMST YPOKOB
MaTeMaTUKI

Methods of preparation and conduction of mathe-
matics lessons

MeTonyuKka MOATOTOBKM YYaLIMXCSl K pelleHUI0
OJIMMITMAaOHbIX 3a4a4 [10 MaTeMaTuKe

Methods of preparing students to solve Olympiad
problems in mathematics

MeTonyka 06yueHNs pelIeH!I0 MaTeMaTUIeCKIX
3a7a4

Teaching methods for solving mathematical problems

MeToayKa oAroTOBKM YPOKOB MaT€MaTUKM Ha OC-
HOBe aJanTUBHON CUCTEeMBbI 06yqumI

MeTonyika OpraHusanmsd CaMOCTOSITeJIbHOI Aes-
TEJIbHOCTU YUAILIMXCS Ha YPOKax MaTeMaTUKU

The methodology of preparing mathematics lessons

based on an adaptive learning system The methodology of organising students’ independent

activities in mathematics lessons

Takum 06pa3oM, MOXKHO T10/IaraTh, YTO TUIIOTE3a UCCIeTOBaHNS TIOATBEPKAA-
€TCSI U B XOZle MCCIeJOBaHMs ObLT MOMTyUYeH MOOKUTEIbHBIN OTBET Ha BTOPOIL UC-
CJ1e0BaTeIbCKII BOIIPOC: BO3MOXKHO I OOyueHMe Ha OCHOBE MMKPOKYDPCOB IJIS
IOCTVKEeHMS 1iefiell iepCcoHanm3anmum?

[Tpu opraHusanuy CaMOCTOSTENbHOV PaboThl MAarMCTPAHTOB MO MHULIMATUB-
HOJ1 TeMaTHKe Helb3sl He YIOMSIHYTh 0 (opMax paboThbl, KOTOPbIE AAIOT TOTOXM-
TelbHbIE Pe3yibTaThl 00yueHMs. Kak IMOKa3bIBaeT OMBIT IPerofaBaHMus, Ipak-
TUYECKU TI0 0007 U3 TeM, BLIOPAHHBIX MAruCTPaHTAMMU JJISI CAMOCTOSITeIbHOTO
M3YUYeHMsI, HaliIeTCsI HECKOJIbKO YesI0BeK, KOTOPbIe XOTSIT 3aHMMAaTbCSI MUMEeHHO 3TOii
npob6iemMaTtukoii. Takasi cUTyalusi IO3BOSIET OPraHM30BaTh PabOTy B MaJIbIX IPYII-
Tax, 4To JJaeT ompeieJieHHbIe TTPeyMYyIecTBa:

— U3YUYUTDb OONBIINIE 06BEM JIUTEPATYPHI U 0OMEHSIThCSI MHbOopMalyeit;

— 3a7aTh IPYT APYTY BOIIPOCHI, 06CYAUTH MHPOPMALINIO U Pa3PEIINTh BO3HUK-
IIe COMHEHMS;

- pa3paboTaTh MeTOAMYECKIIT MaTepyuasl ! IIOTyYUTh KPUTUUYECKMe 3aMedaHmsI
" KOHCTPYKTUBHBIE COBETHI;

— MOJTYYUTDh OTIBIT KOJUIEKTUBHO pabOThHI.
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HWTak, c ormopoii Ha mapagurMy JMYHOCTHO-OPMEHTVPOBAHHOTO OOYUeHMs BbI-
SIBJIEHO, UTO K OCHOBHBIM aTpuOyTaM MepCOHAIM3aIU OTHOCSITCS CBO6OA BhIOO-
pa, BO3MOXHOCTb yIIPaBJISATh CBOEN AesATeIbHOCTbIO, BO3[IeICTBME Ha APYTUX JIIO-
Ieit, pa3paboTKa MHAMBUIYATBHOTO 00pa30BaTeNbHOTrO Tpeka. Cpeay pa3inmyHbIX
METOHOJIOTUYECKUX TTOAXOM0B K OOYUEeHMIO B MemaroruMKe: aHTPOIOJIOTMIEeCcKOro,
JlesITeTbHOCTHOT'O, TYMaHUCTUUYECKOTO, IMYHOCTHOTO, KOMIIETEHTHOCTHOTO U T. [.,
— HauboJiee MOIXOASIIIMM JIJISI TOTO, YTOOBI OBITh (PYHIAMEHTOM IT€PCOHATU3UPO-
BaHHOTO 06pa30BaHMsI, SIBJISIETCSI IMYHOCTHO-OPUEHTUPOBaHHbI. OH AeKIapupyeT
pasBUTHKE JIMYHOCTH, OLIEPKKY ee MHAVBUAYAJIbHOCTY, MOJHOLIEHHOE yIOBJIET-
BOpeHle 00pa30BaTeNbHbIX, KYIbTYPHBIX, TYXOBHBIX, JKM3HEHHbIX ITOTPeGHOCTEN U
3arpocoB. IMeHHO B HeM HauboJiee penbedHO MPOSIBIIIETCS XapaKTePUCTUKA CyOb-
eKTHOCTM obyuaromerocs. Vicxomst u3 3Tux uaei 3a@uKCMpoOBaHO MMOHSTHE TIEPCO-
HaJIM3MPOBAHHOI'O OOyUEHMS.

[Tepconanu3upoBaHHoe obyuyeHMe, kak omnpexnensior T. Pontual Falcdo c kon-
neramu [11], aTo o6yyeHMe, OPMEHTUPOBAHHOE HA YPOBEHD MOATOTOBIEHHOCTHU, HA
MTOTPEe6HOCTH, TTOTEHILIMA Y BOCIIPUSATIE 06YUaeMOro.

Cornacao ®I'OC BO P®, peanmsauysi 06pa3oBaTeIbHbIX MarucTepCcKuxX IIpo-
rpaMM I1elarorMyeckoro HarpasjieHus B PO 6asupyeTrcss HA KOMIIETEHTHOCTHOM
roaxone. B 60bIIMHCTBE CBOEM yueOHbIe IIaHbI 00pPa30BaTEIbHBIX IPOrPaMM
YCTPOEHbBI IO MOLYIbHOMY NPUHLIUITY, T. €. BCE AUCLUMUIUIMHBI U NIPAKTUKU pacipe-
JleJIeHbI IO MOAYJISIM, KaXKAbIl M3 KOTOPBIX BECUT HEKOTOPOE KOINUYECTBO 3a4eTHBIX
eIVIHUIL ¥ UMEeeT CBOeIi 11eIbio0 GopMMUpoBaHue OrpeneeHHOro Habopa KOMITeTeH-
Ui y 00yJaIomyXCsl.

C oI1opoii Ha CTPYKTYPY 00pa30BaTeIbHOM IIPOrPaMMBbl M KOMITIETEHTHOCTHBIN
roaxoy, 6710 BBEJIEHO aBTOPCKOE MOHSITIE MUKPOKYPCa IUCHUTIIMHBL. [Tog MUKpO-
KypcoM y4eOHO AUCITUILIMHBI OyeM MOHMMATh TaKOM pa3fen 3TOM TUCIUIUIVHBI,
KOTODBIii:

1) HateneH Ha popMUpOBaHMe XOTs Obl OMHOI KOMITETEHIIMM, 3aKPeIIeHHO
3a AVMCUMUIUIMHOM (Ha YPOBHSIX 3HaTh, WX 3HATh i YMETb, UM 3HATh, YMEThb U BJia-
TeTh);

2) NOAYMHEH OAHOM AUOAKTUYECKOI Len;

3) COmepP>KUT TeopeTUYeCcKuii MaTepuan Ijsl U3ydeHusi, IpakKTUIecKuii Mmare-
puas [jid 3aKperieHns], TeCTOBbIe 3aiaHus 1151 pediekcum, KOHTPOIbHbIe 3a0aHMS
ILJISI IPOBEPKMU;

4) MOKET OBITh M3yUeH 3a OHO VJIM HECKOIBKO KOPOTKMX (KasKIbIi ITPOIOIKI-
TeJIbHOCThIO He 6osiee 20 MUHYT) 3aHSITUIA.

[Tpy1 5TOM ITOJIHBIN KOMILJIEKT MUKPOKYPCOB OJTHO YUe6HOI IUCIIUIUIVMHBI A0J-
sKeH o0ecrieunBaTh GOPMIUPOBaHNE BCEX 3aKPEIJIEHHBIX 3a Heil kommeTeHuii. He
MUCKJIIOYAeTCs CTydaii, YTO OTHeJbHbIII MUKPOKYPC SIBJSIETCS SKBUBAJIEHTHBIM OfI-
HOM OUCUUIUIVHE.

Takoe pa3dueHMe Ha MUKPOKYPCHI COePsKaHMsI OTAENbHbBIX AUCIIUIUIMH 00pa-
30BaTeIbHOM MPOTPAMMbI MTO3BOJISIET OOYUAOIIMMCS TMOAXOIUTh K UX U3YUEHUIO
¢ mo3uuuy Bei6opa. CTyIeHT CaMOCTOSITEIbHO OIpeiessieT CBOU yueOHble Lean U
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11aru Io MpoJABMIKEHUIO K HUM, IIPOBOAUT MOHUTOPUHT CBOEro Iporpecca U ocy-
IecTBiIsIieT pedercuio CBOUX Pe3yabTaToB M0 HOPMUPOBAHUIO KOMITeTeHIMit. V13-
yuast TakKuM 06pa3oM yueOHbIe AVICIUIUIMHBI, 06YJYarouMiicsl aKTUBHO YUaCTBYET B
MOCTPOEHNM COOCTBEHHON 06pa30BaTeNbHOI TPAEKTOPUM, SIBJISIETCSI «XO3SIMHOM»
CBOETO Mpoliecca 00yUYeHNsT M HeCEeT 3a HETO OTBETCTBEHHOCTb.

3aBepImasi onycaHue MOJeNI MepcoHanm3anum obpasoanus (puc. 1), oTme-
TUM, UTO B Heil 0603HAUYEHbI HOBBIE ACIIEKTHI (ITI0 CPAaBHEHMUIO C IEeICTBYIOIIMMMU
MOZeNSIMU 00yUeHMsI CTYIeHTOB): JMarHOCTUKa BO3MOXKHOCTE CTyIeHTa B peann-
3al[My TIePCOHATM3AIMI; PETVIAMEHT 00yUeHMs! (BK/TIOUAIOIINIA IMYHOCTHBIE 11eJIN);
CXeMbI BbIOOpA OOIIMX Y AOTIOTHUTETbHBIX MOJTYJIEl, HaTMYie MHUIIMATUBHbIX MO-
IyJielt; IMarHOCTUKa JOCTVDKEHUNA.

O6cyxaeHue

PaspaboraHHast ¥ omMcaHHAs aBTOpPaMM MOZEIb 06pa30BaHMsI, UCIIOIb3YIO-
masi MMKpooOydeHue, IIpy KOTOPOi MOTYT ObITh YUTEHBI ITepCOHATN3UPOBAHHbIE
3aIpOChI OTAENbHBIX CTYAEHTOB, 00YUaIOUINXCS B MATUCTPaType, IO3BOJISIeT yCTpa-
HUTh MHOTYE Te(dULIUThI B BhICIIEM 06pa30BaHNUM: IPOEKTUPOBaHMe IePCOHATbHO-
ro Temima u ¢opmara o6ydeHusl, IOCTPOeHMe MHAMBUAYaIbHO 06pa3oBaTeIbHOM
TpaeKTOpUM, IPUOGPETEHME TOTIOTHUTEIbHBIX MTPOGECCHOHATbHBIX KOMITETEHIINIA.
dyHIaMeHTa/IbHble OCHOBBI Pa3paboTKM MOAENN MepCOHAIM3MPOBAHHOTO 00yde-
HMSI OTPaskeHbI B IIPMHIIUIIAX TTOCTPOEHMSI MOJENH, Ie/IsSIX U 3aauax o0yueHus Ha
OCHOBe pa3paboTaHHOI MOJIeNN, OMMCAHUY COlepsKaHMsI O0yUeHMs, a TAKoKe B TeX-
HOJIOTMU ¥ KPUTEPUSIX IMATHOCTUKY TTPOdeCcCMOHaATbHO ITOATOTOBKY CTYIEHTOB B
OTMCaHHBIX YCIOBUSIX.

B xome uccinemoBaHMsS M IIPOEKTUMPOBAHMSI MOMEIM TepCOHATN3VPOBAHHOTO
06yueHMs B BBICIIEI IITKOJIE Pa3pabOTUMKM HEOJHOKPATHO MPEICTABIISIN Pe3yilb-
TaThl IJI1 00CY>KIeHMs Koyleram. B rporiecce aycceMyuHanyuy aBTOPbI MTO3HAKOMM--
JIV TIeJaroruueckyio o6IIecTBEHHOCTh CO CJIEAYIOMIMMY OCHOBHBIMM pe3yibTaTaMu
MCCeN0BaHNS

— MPUHIIATIAMY ¥ MOJIETTbIO0 MePCOHATM3UPOBAHHOTO 00YUeHNSI HA OCHOBE MU-
KPOKYPCOB;

— IIpOTrpaMMaMy MUKPOKYPCOB 10 MaTeMaTUYEeCKMM M METOANYECKUM AVCITU-
TTMHAM;

— MeTOAMYeCKUM KapKacoM MOJIe/ IepCOHaIM3MPOBAHHOTO OOYUeHMSI Ha OC-
HOBe MUKPOKYpPCOB B cucteMe LMS By3a, B KOTOPOIi MpeCTaBaeHbl CUCTeMA Jie-
TaJIM3MPOBAHHBIX TTPOdECCHOHATbHBIX KOMITETEHIIU CTYIeHTOB, IMAarHOCTUKA J0-
CTYDKEHMST TUTAaHUPYEMBIX Pe3Y/IbTaTOB OOyUeH s .

O6CY>RIeHMs BBI3bIBAIM MHTEPEC CIyIIaTe e, IoayIeHbl OT0OPUTEIbHBIE OT-
3BIBBI, BIJI€JIEHBI CJIEAYIONIME TOCTOMHCTBA OOYUYeHNS Ha OCHOBE MUKPOKYPCOB:

— IMArHOCTUKA TOTOBHOCTY CAMOCTOSITe/IbHO ITOCTaBUTh 1e/IM 00YUeHMsI U CBO-
€ro JIMYHOCTHOTO POCTa;

— 9KCIIPeCC-AMarHoCTVKa TOTOBHOCTY CTY/IEHTa Peain30BaTh BLIOPAHHbIN BEK-
TOp 06yUeHMUS;
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— BO3MOKHOCTb Y/IOBJIE TBOPEHMS IMUHBIX TTOTPEGHOCTE B IOTyUeHUM TEX VIIN
MHBIX KOMIIETEHLIUA.

PaspaboTaHHble CTPYKTYpHbIE 3JIEMEHTHl MOJEIN IePCOHATM3YPOBAHHOTO
MOJIX0/Ia B paMKax IeIaroruueckoro oopasoBaHust (TIepCOHATM3MPOBAHHbIN yueb-
HbI [JIaH, CUCTEMAa OPUEHTUPOB (IIKAIMPOBAHHbIE YUeOHbIEe 1€V, PyOPUKATOPBI U
Ip.), YMHasl IMarHoCTMKa, 06pa3oBaTeabHble CTPATETUM, IMUHOCTHO-OPUEHTUPO-
BaHHbBIE TPAEKTOPUM) — BCE ITO 3aK/IaIbIBAET TEOPETMUECKYIO 6a3y [IJIs1 peaau3auyumn
MepPCOHAM3UPOBAHHOTO 00pa3oBaHusl. Pa3paboTka MUKPOKYPCOB, PeaM3yIOMINX
npodeccroHaNbHBIN CTAaHIAPT IMefarora B yCJAOBUSIX MePCOHAMM3ALUN Mefaroru-
YeCKOTO BbICIIEro 06pa3oBaHmsl, a TaKKe pa3paboTKa TeXHUUYeCKOro Kapkaca 1ud-
POBOII TIAaTHOPMBI [IJIsT HATTOJTHEHVST 00pa30BaTeTbHBIM KOHTEHTOM, PaCCUMTAHHAST
Ha BO3MOXHOCTM LMS By3a, BK/IIOUAKOIAs MOIYJIbHbIE MUKPOKYPCHI, TTO3BOJISIIOT
BHEJIPUTH MOZEJb B IeVICTBYIOIIYIO CUCTEMY BBICIIET0 06pa30BaHMSI.

HecmoTps Ha 11emblii psif, 0m0OPUTENIbHBIX OT3bIBOB, MMEIOTCS TAKKE U PUCKU B
peanu3alMy TAaKOTO MOAX0AA K OOYUEHMIO B BBICIIEN IIIKOJIE, ITTABHBIM U3 KOTOPBIX
Ha3bIBAJIACH MOTEPS PyHIaMeHTATbHOCTY 06pa30BaHMsI, KOTOpast 6bUIa U OCTAEeTCS
CUJIBHO¥ CTOPOHOI POCCUIICKOTO 06pa30BaHMs.

OpmHako B IIeJIOM UCC/IeIOBaHye Y pa3paboTKka MOIeI IepCoOHaATIM3UPOBAHHO-
ro obyueHMs Ha OCHOBE MMKPOKYPCOB Ha IIpUMepe MarmcTepckoii 06pa3oBaTesb-
HOIT TIporpaMmbl HampasieHus: «Ilegarornueckoe obpasoBaHue» MMO3BOJSIOT pe-
1I1aTh caenyolye 3a5a4n:

1) mporpamMMsbl U cofepskaHue MaTeMaTUYeCKMUX U MeTOIUYEeCKUX MUKPOKYP-
COB IO3BOJISTIOT M3y4YaTh MaTepya B yIOOGHOM [IJIs1 CTYAEHTOB (hopMaTe U JOCTUTATh
TJIAHUPYEMbIX Pe3y/IbTaTOB 00yUeHMS;

2) pasMelleHre MUKPOKYPCOB Ha mydpoBoii miatdopme LMS By3a gaer go-
CTYITHBIN U yI0OHBI hopMaT 06ydeHNs ;

3) MMKPOKYPCHI, HalIpaBjJeHHble Ha IEPCOHANIN3ALINIO, T03BOISIOT IPOEKTUPO-
BaTbh U OCYLIECTBJIATh 06Pa30BaTENbHBIN MTPOIECC TAKUM 00pa3oM, UTOOBI OH CIIO-
COOGCTBOBAJ PA3BUTUIO IMIHOCTHOTO IMMOTEHITMAJIA 00yYaroIerocs.

PaspaboranHast aBTOpCKasi MOJeIb MEPCOHATMU3ALNY MMEET CYIleCTBEeHHbIE
OTJINYMS OT MOAOOHBIX MCCIeAOBAHMIA TIO BOIIPOCAM peanm3alnuy epcoHaImn3upo-
BaHHOTO 06pa30BaHMs B By3e, B uacTHOCTY OT Mogeu Y. Zha u Q. Zhu [33], BbICTpO-
€HHOIT Ha CUCTeMe peKOMEeHAAIUIA [IJIsT 06YJaIoIMXCsl, @ TAKKE OT MccienoBaHmii P.
Zhou [38], KOTOPBIi1 aKIIeHTUPOBal BHMMAaHMe Ha MPEUMYIIeCTBaX MUKPOKYPCOB.
Heo6X0omumMo OTMETUTD I€JIOCTHOCTb MOJIENV, BBIPAsKEHHYIO B OIMMCAHNUY TTOJTHOTO
[IMK/IA 3JIEMEHTOB 06pa30BaTeIbHOTO ITPOIIecca: OT AMArHOCTUKY BO3MOKHOCTEN
0b6yJaeMoro sl IepCoOHaIM3MPOBAHHOTO 0Opa30BaHMS M pas3spabOTKY y4eOHOTO
I1aHa O00yUeHMsI, OTPAsKAIOIIero MHANBUIYaIbHbIE TPAeKTOPUM OOYUeHMsI, IO AU-
arHOCTVKY TUTAHUPYEMBbIX Pe3y/IbTaToB. PazpaboTaHHas MOJIETbh B OTVIMYME OT A Y-
rux (13, HaTpuMep, YIOMSIHYThIX pabot Y. Zha u Q. Zhu [33], P. Zhou [37]), comep-
SKUT:

— OVArHOCTUKY BO3MOKHOCTE 06yuaeMoro C 1ebio IoJ60pa MUKPOKYPCOB;

— pa3paboTKy permaMeHTa MepcoHaIM3MPOBAHHOTO OOYUeHNS,
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— MEeTOIMYECKUi KapKac MOJeI, B KOTOPOM ITpeICTaB/IeHbl CUCTeMA JeTalu-
3MPOBAHHbBIX MPOQPECCHOHATbHBIX KOMIIETEHIINI CTYIEHTOB, IMAarHOCTUKA ITOCTHU-
SKeHMSI TJITAHMPYeMbIX pe3yIbTaTOB 00yUeHMS;

— MeTOOMYeCKN KapKac IMOCTPOeHMsI MMKPOKypca B paMmKax LMS By3a;

— pa3paboTKy MHCTPYMEHTAPUS IJIsT IPOBEPKU pean3aliny 1eseii.

B0O3MOKHOCTD OCYIIECTBJIATH BHIOOP MOIYIISI, VCIUTIIMHBI MOIYJISI, MUKPO-
Kypca OUCIUIUIMHBI Ha OCHOBE AMArHOCTUKY, peaan3yeMoii Takke Ha nudbpoBoit
miatdopme LMS By3a, sIBASIIOTCS GYHIAMEHTOM JIJISI peain3aliuy OCHOBHBIX UIei
MepCOHAIN3YPOBAHHOTO OOYUEHMSI.

3akK4yeHue

B xope npoBeneHus MCCIeqoBaHMsI ObUT MPOAHATM3UPOBAH OIBIT Peaan3anumn
IepCOHATN3UPOBAHHOTO 00YUeHNsI 3a py6eKOM, COCTaBIeH 0630 MOIXOI0B K IT0-
CTPOEHMIO MUKPOKYPCOB, 0O0CHOBAHO, UTO OAHMM M3 IOAXOAOB ITOTYUYEHMS TIep-
COHAIM3UPOBAHHOTO 0OPA30BaHMUS SIBSETCS OOydeHMe Ha OCHOBE MMKPOKYPCOB.
Inst perieHust Ipo6IeMbl CUCTEMATU3MPOBAHbBI M YTOYHEHbI OCHOBHbBIE MTOHSITHUS,
CBSI3aHHbIE C TTOHSATUSMU MMKPOKYPCOB IJISI AVICIIUIUIMHBI, pa3paboTaHa MOJETb
nepcoHanu3auyuy o6ydyeHusl, OCHOBaHHAsI HA MUKPOKYPCaX, IIPUBEIEHbBI TPUMEPBI
peanusanuuy MUKpoKypca. Omcanme Momenu o6ydeHus IpeaBapsiioT TeopeTuye-
CKyVie TIPMHIIUITBI ee TOCTPOEHMST MOIEN: OTBETCTBEHHOCTY By3a 3a ITOATOTOBKY
BBITTYCKHUKA; pA3YMH020 KOHCEp8amu3ma; COOTBETCTBYSI MHULIIVMATUBHO TeMaTUKU
HaIlpaB/IeHUIO TTOJTOTOBKY ; CUCTEMATUYHOCTY M CMCTEMHOCTY KOHTPOJISL. B paMKkax
pa3paboTKM Maeu MepcoHaIu3auuy o6ydeHus B MpeajaraeMoii MOAeau IOMUMO
TPAAUIIMOHHBIX Pa3/esioB, COMPOBOXKIAIIINX OPraHU3aInI0 00yUYeHns B By3e, Ta-
KX KaK TUTaHMpyeMble Pe3yabTaThl 0OyUeHMsT U KajJeHIapHbIil yueOHbIiT rpaduk,
COIEPSKATCST ¥ HOBBIE CTPYKTYpHbIE KOMITOHEHTBI: MMATHOCTMKA BO3MOXKHOCTEN
CTyIeHTa B peanu3alyuy MepCoOHATM3ANNN; PerIaMeHT O00ydeHUs (BKIIOUAIOIINIA
JIMYHOCTHBIE 11€J11); CXEMbI BLIOOpA OOIIMX U TOMOTHUTENIbHBIX MOIYIIEN, HATUUE
VHUIIMAaTUBHbBIX MOJIY/IelT; MAarHOCTMUKA JOCTVKEHMIA.

YactuyHas ampobauusi MOJeNM MOoKasaaa, YTO MPOEKTUPOBaHME 0O0pa3oBa-
TeJIbHOI IIPOrpaMMBbl Ha 6a3e JaHHOI MOJIE/ YIOBIETBOPSIET OCHOBHBIM ITPUHIIV-
1aM MepcoHaIM3aIn:

— CaMOCTOSITEJIbHOCTb 00YUYaloIIerocst B BbIoope yueOHbIX 1ieJieil, BpeMeHM 00-
yueHMs, BUZLOB KOHTPOJISI, BO3MOXKHOCTE! paboTaTh MHAMBUAYAIbHO U B I'PYIIIIE;

— IJIAaHMPOBaHMe MMOyYeHnsT 06pa30BaHMsI Yepes BhIOOP YUeOHbIX KypCOB, TI0-
PSAIOK ¥ TeMIT X OCBOEHMS;

— OTBETCTBEHHOCTb OOYYaloOIIerocss 3a CBOM 06pa3oBaTeIbHbIE MOCTVIKEHMS,
CaMOCTOSITEJIbHOE OCYIIEeCTBIE€HMEe MOHUTOPWHTA CBOEro Imporpecca u peduiekcum
pe3yIbTaTOB 0OyUeHNS.

Cpenyi OCHOBHBIX COJI€PSKATEbHO-0PraHM3al[MMOHHBIX aCITIEKTOB, KOTOPbIE 0651-
3aTeJIbHO HY)XKHO YUMTHIBATD MPY BHEIPEHUY MOJENN B IIpoliecc 06ydyeHus, BbiIe-
JIEHBI:

— aHaJM3 BO3MOXKHOCTe 06y4aemMoro (CTyIeHTa);
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— pa3paboTKa periaMeHTa IepPCOHaTN3MPOBAHHOTO OGYUEHMS;

- pa3paboTKa KaJeHAapHO-TeMaTUYeCKOTO IJIaHa;

— pa3paboTKa MHCTPYMEHTAaPUS IJisk IPOBEPKU peaau3aliny Leeii.

PaspaGoTaHHble CTPYKTYpPHbIE 3JIEMEHTbl MOZENN IepPCOHaATM3UPOBAHHO-
ro IMOAXOda B paMKax IeIarormyeckoro o6pasoBaHus (II€PCOHATM3MPOBAHHBIN
yueOHbIi II7IaH, CUCTeMa OPMEHTMPOB, YMHAs OMarHOCTMKa, 06pa3oBaTebHbIE
CTpaTeruu, JMYHOCTHO-OPUEHTHPOBAHHbIE TPAEKTOPMI) — BCE 3TO 3aK/Ia[bIBAeT
TeopeTuUecKyio 6asy sl peajusanyy MepCcoHaIM3UMPOBAHHOTO 00pasoBaHMs. A
pa3paboTKa MUKPOKYPCOB, peaau3yIoIuX MpodeccMoHaIbHbIM CTaHIAPT Iefarora,
BKJTIOUAIOIIAST MOIY/IbHbIE MUKPOKYPCHI (OHJIAITH-KYPChI, pa30UThie Ha MUKPOEIV-
HULIbI, TIPECTaB/IeHHbIE B hopMaTe BUAELONEKIMiT, MaTePMUaIOB ISl IPAKTUKM, V-
arHOCTMK), [Ie/Ial0T IMepCIeKTUBY IIPOEKTUPOBaHMsI 06pa30BaTebHONM MTPOrpaMMbI
MarucTpaTypbl, HalleJIEHHOM Ha MePCOHATM3MPOBAHHOE 00yUeHe, BIIOJTHE JOCTM-
SKUMOIA.
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Abstract. Introduction. Through inquiry-based learning (IBL), scaffolding is provided to help stu-
dents develop their scientific reasoning (SR). However, the results obtained by students vary depending
on their prior knowledge because the strategies of scaffolding vary on demand. Therefore, the different
levels of scaffolding should be provided to all students based on their prior knowledge to facilitate their
internalisation of new information in the classroom.

Aim. The present research aimed to examine students’ SR in a course involving two electronic scaf-
folding levels (e-scaffolding) in IBL.

Methodology and research methods. The authors conducted a mixed-methods explanatory study
followed by semi-structured interviews and think-aloud exercises with two classes (experimental and
control) of 64 physics students in Indonesia for eight weeks. The authors collected the quantitative data
by testing their prior knowledge and SR and obtained the qualitative data from the interviews and the
think-aloud exercises, learning activities, photos, videos, and teachers’ notes. ANOVA analysis of the
quantitative data and thematic analysis of the qualitative data were performed.

Results and scientific novelty. To our knowledge, our research marks the first instance of providing
scaffolding with a tiered level option, a feature previously limited to a single level. It was found that there
were significant differences in students’ SR based on students’ prior knowledge of the subject. E-scaffold-
ing developed more on SR for students with low prior knowledge. Taking notes as a habit and switching
roles during experiments helped improve students’ SR. It was observed that the students with low prior
knowledge still needed e-scaffolding buttons to master physics concepts. Meanwhile, the students with
high prior knowledge employed e-scaffolding buttons only to answer task completion.

Practical significance. Based on the research findings, the tiered e-scaffolding produced in this work
opens a new potency to be applied by physics teachers to enhance student’ SR. Additionally, educational
technology developers may consider tiered e-scaffolding designs to provide an adaptive system.

Keywords: e-scaffolding, inquiry-based learning, scientific reasoning, prior knowledge.
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AHHomauus. Beederue. braromapsi o6yueHnto Ha ocHOBe 3armpocoB (IBL) ckaddonamnHr ncmomnb3ay-
eTcst, UTOOBI TIOMOYb CTYIEHTaM pPa3BMBATh MX HAYYHOE MbIlLIeHne. TeM He MeHee pe3yJbTaThl, TOy-
YeHHbIe CTy[IleHTaMy, BApbMPYIOTCS B 3aBUCUMOCTY OT UX MPEeABIAYIINX 3HAHUIA, TOTOMY UYTO CTPATernmn
ckaddonamura pasanMyuaTcs MCXoas U3 3arpoca. [I09ToMy BceM ydauMMcs AOKHbI ObITh TTPeOCTaB-
JIeHBI pasjMyHble YpOBHY cKabdonauMHra Ha OCHOBE UX MPeAbIAYLIVX 3HAHMIA, YTOObI 06JIETYNUTh YCBOE-
HMe HOBOJI MH(pOpMAaIu B Kiacce.

Llens uccnedosamus — U3yUUTb HAYUHOE MbIIIIIEHNE CTYIEHTOB Ha OCHOBE Kypca, KOTOPbIi BKITIOUa-
eT J1Ba YPOBHS 3JIEKTPOHHOTO ckaddosnguHra B 06yueHnn Ha OCHOBE 3aIlpOCOB.

Memodonozus u memodst uccnedo8aHus. ABTOPbI TIPOBEIN MOMCKOBOE MCCIeq0BaHMe, VCTIONb3YS
CMelllaHHbIe METO/IbI, & TAKKE TIOTYCTPYKTYPUPOBAHHbBIE MHTEPBbIO M YITPASKHEHMST «Pa3MBbIIIUISII BOTYX»
B IBYX Kjlaccax (3KCIIePMMEHTAIbHOM U KOHTPOIbHOM) cpeau 64 yueHnkos 11 kimacca, usyuawommx Gu-
31Ky B TOCYIapCTBEHHOII cpefiHel mKkone B MHOOHEe3UN, B TeUyeHe BOCbMM Heleslb. ABTOPbI coGpanu
KOJIMYECTBEHHbIE JaHHbIe, OTIPENeNMB MMPeABapUTE/bHbIE 3HAHUST YUEHVKOB U X HAYYHOE MbIIIEHUE,
¥ TIOJTYYMJTM KaueCTBEHHbIE JaHHbIE U3 MHTEPBBIO U YIPaKHEHUIT «Pa3MBbILUISil BOTyX», oTorpadmii,
B0 aKTMBHOCTU U 3aMeTOK yunTesneii. IIposenn anann3 ANOVA Konu4eCTBEHHBIX JaHHBIX M TeMaTy-
YeCKMit aHa/IN3 KaueCTBEeHHbBIX TaHHbBIX.

Pe3zynemamel u Hay4Has HOBU3HA. DTO UCCIEJOBAHME SIBIISIETCSI TI€PBOIA MOTMBITKO MPEIOCTaBIEHMS
ckaddonguHra ¢ MHOTOYPOBHEBBIMM BapyaHTaMu, ¥ GYHKIMM, KOTOpasi paHee OrPaHMIMBAIACH €IMH-
CTBEHHBIM YpOBHEM. BbIJIO 06GHAPYKEHO, UTO CYIIECTBYIOT 3HAUMTEIbHbIE PAa3INUMsI B CAMOPETYIISIIINN
CTYIEHTOB B 3aBUCHMOCTY OT IIPeIBAPUTETbHBIX 3HAHNUII CTYAEHTOB I10 MPeMeTY. DJIeKTPOHHBIN cKad-
onpuHr pa3BuBaeTCs CuIbHEE B CAMOPETYIISLIMMA IJIs1 CTYAE€HTOB C HU3KUM YPOBHEM IpeIBapUTETbHbBIX
3HaHMit. OGHAPYKEHO, UTO MTPUBbIUKA BECTY 3aMETKM ¥ MEHSITh POJIY BO BPEMSI SKCITEPMMEHTOB ITOMOT-
J1a YITy4YIINTh CAMOPETYIISIIUIO CTYAeHTOB. BbIJI0 OTMEUeHO, UTO CTYAeHThI C HU3KUM YPOBHEM IIpeJBapu-
TeJIbHBIX 3HAHMIT HY>KIAVCh BO BCIIOMOTATeIbHBIX 37ieMeHTax ckaddosnanHra Ajist OBlafeHust OHITH-
siMy U3UKY, B TO BPEMS KaK CTYAEHTHI C BHICOKMM YPOBHEM 3HAHMIA MCIIOIb30BaIM BCIIOMOTaTeIbHbIe
371eMeHTbI cKaddOoAMHTa TOBKO IJISI OTBETA Ha BBIIIOJIHEHVE 33/1aUN.

Ha ocHOBe pe3ynbTaToB MCCIeIOBaHMSI C/leslaH BBIBOJI, YUTO MHOTOYPOBHEBBIN 37IeKTPOHHBIN cKad-
(oNaMHT OTKPHIBAET HOBYIO BO3MOKHOCTbD [JISI MCIIOTb30BaHMS YUUTENSIMU GU3UKK B LEISIX YaydIe-
HMSI HAYYHOTO MBbIIIIeHUsT yuanmxcsi. Kpome Toro, pazpaboTumkyu 06pa30BaTenbHbIX TEXHOIOTHIT MO-
T'YT IPUHSTb BO BHMMAaHMe AM3aiiH MHOTOYPOBHEBOI'O 3JIEKTPOHHOTO ckaddonauura 1jst obecreyeHust
aanTUBHOI CUCTEMBI.

Kniouesste cnoea: s5exTpoHHbIN ckaddonauHr, o6yueHe Ha OCHOBE 3arpoca, HayuyHOe MbIIie-
HMe, TIpeJJBapuTelIbHbIe 3HaHMSI.
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Abstracto. Introduccion. A través del aprendizaje basado en la investigacion, en sus siglas en inglés
(IBL), se utiliza la metodologia de andamiaje o E-scaffolding para ayudar a los estudiantes en el desarro-
llo del razonamiento cientifico. No obstante, los resultados obtenidos por los estudiantes varian depen-
diendo de los conocimientos previos que hayan tenido, puesto que las estrategias de la metodologia de
andamiaje varian segin la demanda. Es asi, que a todos los estudiantes ha de proporcionarse, en funciéon
de sus conocimientos previos, diferentes tipos de andamiaje para facilitar el aprendizaje de la nueva
informacién ofrecida en el aula.

Objetivo. El proposito del estudio es examinar el razonamiento cientifico de los estudiantes a tra-
vés de un curso que incluye dos niveles de metodologia de andamiaje o E-scaffolding en el aprendizaje
basado en la investigacion.

Metodologia, métodos y procesos de investigacion. Los autores llevaron a cabo un estudio exploratorio
utilizando métodos mixtos, entrevistas semiestructuradas y ejercicios de razonamiento en voz alta en
dos clases (experimental y de control) entre 64 alumnos de la clase fisica de 11° grado en una escuela
secundaria publica de Indonesia durante un periodo de ocho semanas. Los autores recopilaron datos
cuantitativos que midieron el conocimiento previo y el pensamiento cientifico de los estudiantes, y ob-
tuvieron datos cualitativos de entrevistas y ejercicios de razonamiento en voz alta, fotografias, videos
de actividades y notas de los profesores. Realizaron un analisis ANOVA de datos cuantitativos y analisis
tematico de datos cualitativos.

Resultados y novedad cientifica. El presente estudio se constituye en el primer intento de dotar a los
andamios o E-scaffolding de opciones multiniveles, una funcion que anteriormente estaba limitada a un
solo nivel. Se encontré que habian diferencias significativas en la autorregulacion de los estudiantes en
funcién de sus conocimientos previos sobre la materia. Los andamiajes o E-scaffolding desarrollan una
autorregulacion mas fuerte para los estudiantes con conocimientos previos deficientes. Se descubri6 que
el habito de tomar notas y cambiar de roles durante los experimentos ayudaba a mejorar la autorregula-
cion de los estudiantes. Se observd también, que los estudiantes con bajos niveles de conocimientos pre-
vios requerian de elementos de ayuda de los andamiajes para dominar los conceptos de fisica, mientras
que los estudiantes con altos conocimientos previos utilizaban estos mismos elementos de ayuda sélo
para responder a la tarea.

De acuerdo a los resultados del estudio, se ha concluido que los andamiajes o E-scaffolding de
varios niveles abren una nueva oportunidad para que los profesores de fisica los utilicen para mejorar el
razonamiento cientifico de los estudiantes. Ademas, los desarrolladores de tecnologia educativa pueden
considerar el diseno de andamiajes multinivel para garantizar un sistema adaptable.

Palabras claves: andamiaje o E-scaffolding, aprendizaje basado en la investigacion, razonamiento
cientifico, conocimientos previos.
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Introduction

Scientific reasoning (SR) has been considered essential for students’ future ac-
complishments [1], and students’ SR has become one of the most popular research
topics in the 21 century [2]. In addition, researchers have reported that strength-
ening students’ SR helps them develop skills in critical thinking [3] and real-world
problem-solving [4, 5]. At the same time, SR is a complex construct, and addressing
and improving it requires careful planning by teachers [6].

SR is defined as processes of scientific inquiry in reconstructing theories about
the world; the reasoning skills consist of experimentation, evidence evaluation, and
inference-making addressed to scientific understanding. A. E. Lawson [7] divided
students’ SR into concrete, transitional, or formal. In studies in Indonesia, most ju-
nior high school students displayed only concrete SR, the lowest level [8, 9], and oth-
er researchers found the same results among high school students, who sometimes
possessed no SR at all [10-12]. In addition, researchers have established that stu-
dents who lack effective problem-solving strategies [13] or focus [14] develop only
barely adequate SR if they develop it at all. Some researchers assert that SR is not
a content-free process. Scientific reasoning processes grow concurrently with the
development of science content [15]. On the other hand, the processes take place
when applying inquiry-based learning (IBL), where hypotheses are clarified as ob-
servations are assembled and variables concretised [15].

In many previous studies, some strategies have proven effective in developing
students’ SR. For example, students’ SR was improved by applying differentiated
modules through problem-based learning [16], a model of application-oriented SR
[17], active-learning methods (experimentation and discussion) [18], scientific an-
imations [19], and modelling strategy [20]. However, M. Taub et al. [21] found that
game-based technology did not necessarily improve students’ SR and they conclud-
ed that the same techniques will not work for every student.

Only few research have developed students’ SR utilising IBL. For example, a
study by M. Novo and Z. Salvadé [22] found that students’ SR is trained effectively
through IBL. In addition, J. M. Kant et al. [23] demonstrated that video modeling of
IBL could effectively improve students’ SR. However, the two different interventions
that J. M. Kant et al. implemented might not be suitable for classes of students with
significant differences in knowledge levels because the students will require addi-
tional guidance.

Through IBL, students’ SR develops dynamically. The development of each sub-
SR is facilitated by each activity of IBL [24]. For instance, students need to utilise
two main scientific reasoning strategies when designing experiments: controlling
variables and combining variables. Furthermore, in the phase of testing the ade-
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quacy of the conclusion, students do correlational thinking to conclude the student
results.

In contrast, one group of researchers found that IBL improved all SR compo-
nents from the beginning to the middle of the intervention. However, there was
no improvement at the end of the period [25]. Another skill tested did not improve
making hypotheses; participants’ hypotheses were rarely supported because mak-
ing them required knowledge of the topic of investigation that students rarely had
[25]. Students also tend to do experimentation-engineering models because they
want to succeed in data reproduction [26]. These behaviours may be one factor that
retards students’ SR development. In an attempt to minimise retard and reduce cog-
nitive load, many researchers suggest using scaffolding in IBL [15, 27]. Based on
these findings, we argue that combining inquiry learning with technology might
improve and maintain students’ SR. Specifically, we propose electronic scaffolding
or e-scaffolding to integrate the two levels.

The previous study provides evidence that prior knowledge is a critical element
in determining students’ performance [27] and IBL with e-scaffolding can improve
students’ SR. Therefore, this research applies IBL with e-scaffolding to know the
effect on students’ SR with statistically controlled students’ prior knowledge. Stu-
dents need to be given the option of which level of guidance to utilise since each
class has just one level. In addition, the variation of the methodology in using a
mixed method is bridging the gap since most research has relied only on quantita-
tive data collection. This study aims to include qualitative data to understand better
how students use e-scaffolding and the effect on SR learning process and devel-
opment, which involve IBL. Specifically, our study is guided by the following two
research questions:

Is there any difference in students’ SR between IBL with e-scaffolding and IBL
of students’ high prior knowledge?

Is there any difference in students’ SR between IBL with e-scaffolding and IBL
of students’ low prior knowledge?

How does IBL with e- scaffolding affect students’ SR?

Literature Review

Developing Scientific Reasoning with Inquiry Learning

According to research in cognitive neuroscience, SR is affected by close transfer
situations in the lateral pre-frontal area through instructional methods based on
executive function [28]. Furthermore, it was also connected to how well the tempo-
ral lobe area performs regarding causal reasoning and hypothesis generation. This
case clarifies the relationship between declarative memory processes like encoding,
consolidation, and recall related to SR. Therefore, executive function and process
working memory are linked to the hypothesis and experiment spaces in the sci-
entific discovery as a dual search (SDDS) model by Klahr and Dunbar [29] as an SR
development framework.
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SR plays two roles in IBL. First, SR is an ability that assesses a student’s com-
petence in performing scientific tasks and encourages the acquisition of knowledge
during IBL [15, 30]. Second, students practise their SR at each stage of learning
through IBL [24]. For instance, during the experimental designing stage, students
can exercise combinatorial and control of variables strategies [15]. Therefore, dif-
ferent levels of inquiry have a different impact on every aspect of SR caused by the
rich experience of students from the activities [31].

Influence of Prior Knowledge on Scientific Reasoning

Three types of knowledge are necessary for SR: content knowledge, procedural
knowledge, and epistemic knowledge [32]. All three types are built so the general
public can understand issues, comprehend why scientists concur or differ, inter-
act intensely with experts, and encourage practical action [33]. According to a view
founded on brain activation, contextual associations between events and informa-
tion retrieval from long-term memory are a way for SR to be connected to declar-
ative memory processes [28]. It motivates a person to build explanations, directs
discovery-oriented behaviour, and promotes the early development of the capacity
to perform SR [34, 35], when the information from the stimulus is inconsistent with
PK [29, 36], previous experience [29] or domain information [37].

Various PK levels influenced students’ SR success. For instance, students with
low prior knowledge (SLPK) have the propensity to create hypotheses based solely
on conjecture and without using reasoning [38]. Furthermore, because there was
too much information and opportunity for active participation, the SLPK was dis-
advantaged because of a lack of experience and knowledge in the content area [39].
However, a study by T. Brukckermann et al. [40] found that the PK level had no im-
pact on the SR because participants needed to have the same experience alternating
between known scientific activities (conducting practical work and gathering data)
and unfamiliar scientific activities (planning experiments and analysing data). In-
depth research can clarify this ambiguity [27].

Role of Scaffolding During Inquiry Learning on Scientific Reasoning

Guidance influenced the success of inquiry learning [39, 41]. Scaffolding is a
specialised type of guidance that usually appears at various ages [42] to assist and
guide students with their initial aim of enhancing the quality of their learning of
physics [43] and problem-solving abilities [44]. The research by Belland B. R. et al.
shows that delivering scaffolding via computer is equally effective as delivering
scaffolding one-on-one [45].

According to some study findings, teachers should provide scaffolding when
building SR [27, 28] because it facilitates connections between sub-SRs [30] and
links between past and new phenomena [26] to reduce the cognitive load on stu-
dents who receive scaffolding [46]. Although each student requires various levels
of scaffolding, N. GrofSmann and M. Wilde [47] argued that scaffolding should not
be mandated for all students. Since various students require different scaffolding
simultaneously, each SR sub can be trained effectively [25]. In particular, SR and
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experimental design skills were developed using guided instruction in research by
L. Blumer [48]. The findings show that only the least prepared undergraduate pupils
had different outcomes.

We consider the various effects of scaffolding in Inquiry-Based Learning (IBL)
on student SR. Furthermore, the literature review findings also indicate the impact
of prior knowledge on student SR. Students with high prior knowledge do not re-
quire scaffolding. Therefore, the SR of students with low prior knowledge tends to
improve after learning through IBL with scaffolding.

Methods

We conducted this mixed-methods study with a precisely sequential design
in which we used the qualitative results to gain an in-depth understanding of the
initial quantitative results [49]. To collect the quantitative data, we employed a
post-test-only quasi-experiment to measure SR in four groups of students divided
according to experimental group versus the control group and by prior knowledge
level. For the qualitative data, we conducted semi-structured interviews with some
participating students and gave them a seven-question think-aloud assignment to
sum up their experiences.

Participants

The initial participants were 68 students in grade XI who were majoring in sci-
ence at one of the public high schools in Indonesia (i.e. M, , = 17.03 years; SD = 0.31
years old), and we used random cluster sampling in two different classes to select
them; most of the participants were Malay and from families with farming or mer-
chant backgrounds. We excluded four students from the analyses because three did
not participate in all the physics classes, and one was absent on the day of the SR
testing; therefore, we analysed the data from the 64 students, who completed the
entire intervention. There were 34 students in a class that used the e-scaffolding in
IBL, and 30 students were in a class that used IBL only, and we split the students at
the prior knowledge median to separate them into low (SLPK) versus high (SHPK)
prior knowledge.

Data Collection

Fluid Scientific Reasoning Test

We measured the students’ SR using a multiple-choice essay test on the topic of
fluid that we called the fluid scientific reasoning test (FSRT). The test consisted of 26
questions with their corresponding indicators as shown in Table 1. We adapted the
test from the Lawson Classroom Scientific Reasoning Test [7].
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Table 1
Detailed questions for each indicator
Indicator Item number Maximum score
Conservational reasoning (CVR) 5,7,9,10,23 4
Proportional reasoning (PPR) 3,11,12,22 4
Control of variable (CoV) 17,18, 19, 20, 21 5
Combinatorial reasoning (CBR) 25,26 4
Probabilistic reasoning (PBR) 14,16,24 3
Correlational reasoning (CRR) 2,4,8,15 4
Hypothetical-deductive reasoning (HDR) 1,6,13 5

Fluid Prior Knowledge Test

We also gave the students a fluid prior knowledge test (FPKT) with ten 4-point
multiple-choice items as follows (Cronbach’s o = 0.796): (a) mechanics (2 items),
(b) density (2 items), (c) pressure (1 item), (c) continuity (2 items), (d) hydrostatic
pressure (1 item), (e) Archimedes’s law (1 item), and (f) capillarity (1 item). The
possible item scores were: (1) nonscientific explanation or no understanding of
the concept, (2) alternative conception, (3) partial understanding, or (4) sound
understanding. Each group of students took this test before the intervention.

Inquiry-Based Learning and the Intervention

The two classes used the same IBL model. The control class employed paper-
based worksheets, whereas the experimental class used the Moodle e-learning
platform to access electronic worksheets with help buttons available. IBL consisted
of the following steps or stages: (a) asking questions/formulating problems, (b)
formulating hypotheses, (c) designing problem solving, (d) conducting experiments,
(e) collecting and analysing data, and (f) drawing conclusions.

Experiment Condition

In the first stage of the IBL, students formulated problems based on phenomena
in videos or images presented on the worksheets; then, they were supposed to
develop hypotheses, experimental variables,and experimental designs. At each stage,
students could click a red or a yellow help button: red gave the students instructions
or prompting questions to guide them the answer, and yellow gave students a space
to complete a short response; the yellow button option required less student effort
to produce the answers than the red button. The next step was that the students
experimented and recorded their results on the electronic worksheet; a help button
was again provided to help them analyse the data to reach conclusions.

Control Condition

The control class used the same stages of IBL as the experimental group except
without the e-scaffolding, including help buttons. Instead, the teacher provided
paper-based worksheets to guide the students in their experiments, and the students
could work in groups.

Validity and Reliability

One lecturer from the Department of Physics and one physics instructor who
has over ten years of teaching experience at a high school evaluated the SR indicator
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items and the test of prior knowledge, the worksheets and lesson plans, the e-scaf-
folding and think-aloud exercise, and the semi-structured interview questions; ex-
perts provided comments on the learning stages, language, conceptual issues, and
scaffolding mechanism. After three modifications, we arrived at 29 FSRT items, 16
FPKT items, 7 lesson plans with worksheets, and two levels of scaffolding. Next,
we conducted a pilot test for the instruments on 32 students at other public high
schools. Through expert and psychometric analysis for this pilot test, we arrived
at a final version of the test that we administered to 219 students. Finally, we used
Instep 3.73 to analyse the data using a one-dimensional Rasch’s polytomous model
and removing three items from the FSRT to meet the criteria for the fit statistics,
dimensionality, and reliability [50]. The Rasch analysis results for FSRT are summa-
rised in Table 2.

Table 2
Rasch analysis results of FSRT scores
Indicators Note
Item reliability = 0.97; Item separation = 5.90 Very good
Person reliability = 0.70; Person separation = 1.54 Acceptable
Infit/Outfit MNSQ = 0.63 — 1.45 Fit
Dimensionality = Raw variance explained by items: Unexplained variance in first - . .
contrast = 6 : 1 Unidimensionality

Procedure

According to the Indonesian curriculum, physics is taught twice weekly for 90
minutes each class, and this study was conducted for eight weeks. In the first week,
we conducted observations and interviews related to the technology and the IBL
that the study involved; then we gave the students in both classes the 45-minute
FPKT. Before the intervention, we registered the students in the experimental class
with Moodle and provided them with an electronic manual to understand e-learn-
ing. From the second to seventh weeks, the students in the two classes received
different interventions with the same teacher, where the experimental class used
e-scaffolding based on the IBL model, but the control class used only the IBL model.

In both classes, the topics from the second to the fifth weeks were static fluids,
including hydrostatic pressure, Pascal’s law, Archimedes’s principle, surface ten-
sion, capillarity, and viscosity in the form of a hands-on experiment. In the sixth
and seventh weeks, the students learned about fluid dynamics. In eight weeks, all
students took the 90-minute FSRT. In the last week, we interviewed and conduct-
ed think-aloud exercises with some students to learn more about their experiences
with Moodle and e-learning.

Interviews and Think-Aloud Exercises

We selected the participants for the interviews and think-alouds based on their
prior knowledge and SR scores. We aimed to identify the patterns they relied on in
improving their SR through IBL. For the think-aloud exercise, we coded students
by their initials and gave them seven quantitative questions, one for each indica-
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tor. The interviews were held in a cafe near the school on holidays for about 35-45
minutes each.

First, the third author greeted the participants, conveyed the purpose and se-
quence of the interviews, ensured the students’ anonymity in the voice recordings,
and answered their questions. Next, the interviewer (third author) asked the stu-
dents to convey their experiences using e-learning and a virtual practicum for the
first time; participants were also asked to express their opinions on whether the
e-scaffolding had helped them learn the concepts of fluids. At the end of each in-
terview, the interviewer gave the student a blank page with seven think-aloud ques-
tions and 14 minutes to solve them. Afterward, they encouraged them to describe
their thought processes as they arrived at their answers.

Data Analysis

We analysed the quantitative data via parametric analysis. First, we tested the
assumptions of the analysis, such as tests for normality and homogeneity. Second,
we performed ANOVA analysis in the two classes to measure differences in students’
SR. Third, the qualitative data were analysed using thematic analysis to capture the
themes in the students’ answers [51]. All data was feasible and approved by the eth-
ics committee with a certificate number KEPK/035/STIKes-HPZH/I11/2022.

Results

Quantitative Results

Table 3 shows that the students in the experimental class had lower FPKT
scores than those in the control class, but their average FSRT scores were slightly
higher than those in the control class. Before we addressed the two topics of in-
terest — the impacts of IBL activities in groups of students with different levels of
prior knowledge and what if any external factors contribute to students developing
SR - we tested for the normality, homogeneity, and linearity of the students’ SR and
their FPKT scores. On the Kolmogorov-Smirnov normality test, the results of the
two tests in both classes were normally distributed (p > 0.05). The Levene’s F homo-
geneity results for both tests (i.e. FSRT and FPKT) indicated that the two datasets
were homogeneous: FPKT, F (1.62) = 1.517; FSRT, F (1.62) = 0.006.

Table 3
FSRT and FPKT results
Test type Class n |Average SO nor?ligli S T g El
typ €| deviation ty test
test
Fluid Prior Experimental class | 34 | 22.94 12.61 0.200 0225
Knowledge Test |01 class 30| 2720 | 15.40 0.136
Fluid Scientific Experimental class | 34| 27.93 13.17 0.200 0,940
Reasoning Test |10] class 30| 24.03 | 13.15 0.200
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The ANOVA results in Table 4 indicate significant differences in mean SR among
the SLPK students in the two classes at p < .050, whereas the SHPK students’ mean
SR differed between the two classes but only at p >.579, that is, not at significance.
In addition, Figure 1 shows that in both classes, the second-largest percentage of
students demonstrated only concrete SR. Figure 2 shows the FSRT scores in each
group for each indicator.

Table 4
ANOVA results according to students’ prior knowledge
Quantitative description ANOVA result
Students’ prior Standard devi- .
Kknowledge level Class type N | Average SR Il F Sig.
Low Experimental class | 19 28.30 12.45
Control class 14 17.10 11.47 6.956 | 0.013
High Experimental class | 15 27.46 14.46
Control class 16 30.10 11.66 0.315 | 0.579
[_|FO
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Fig. 1. Mean SR in the experimental and control classes

Notes: CO = Concrete Operational, ET = Early Transitional, FT = Final Transitional, FO = Formal
Operational.

The Education and Science Journal. Scholarly journal Vol. 26, N2 3. 2024

79



© Koec Xanpasiuto C., @aBans C., Taybuk A.
Hcrionb3oBaHme 371eKTPOHHOTO ckahGomayHra Iyis pasBUTHS HAYYHOTO MBIIIIEHNS CTYIEHTOB yepes 00yueHye Ha OCHOBE 3aIpocoB

Figure 2 shows significant differences between each indicator in experimen-
tal and control classes. The experimental class had better scores than those of
the control class for CRR, CVR, PBR, and COV indicators. On the other hand, the

experimental class had HDR, PPR, and CBR with lower scores than those of the
control class.

60 - I Experimental Class
I Control Class

50 +

»
o
]

Average Score (%)
] 8

=
o
1

HDR CRR PPR CVR PBR cov CBR

Fig. 2. SR skills in the experimental and control classes for each indicator

Notes: HDR = Hypothetical-Deductive Reasoning, CRR = Correlational Reasoning, PPR =
Proportional Reasoning, CVR = Conservational Reasoning, PBR = Probabilistic Reasoning, COV = Control
of Variable, CBR = Combinatorial Reasoning

Qualitative Research Results

In addition to conducting the semi-structured interviews, we gathered
qualitative data through pictures and videos of the lessons, teacher notes, and semi-
structured interviews. We analysed the data using NVivo 12 Plus for six students
who showed strong effects of the experimental class intervention; four SLPK,
and two SHPK. We identified the following themes from their qualitative data: (a)

emotional engagement; (b) interaction with e-scaffolding; and (c) selection pattern
of guidance level.
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Emotional Engagement SLPK  SHPK | | Students’ Behaviour SLPK  SHPK
Enthusiastic 27 14 Changing Role 6 -
Fun 8 1 Note-Taking 18

Curiosity 2 - Peer scaffolding 1 2

| Motivated 3 3 | | Passive during experiment - 10

[ Interaction with e-scaffolding SLPK SHPK |
Easy to Access 3 1:
Flexible 2 -
Complicated 2 4
Coherent 7 3

" Selection pattern for guidance levels SLPK  SHPK
Utilize the red button sparingly i -
Ignore the red button's guidance and often utilize the yellow one - 2
Employ a balanced combination of red and yellow buttons 3

Fig. 3. Themes from the qualitative data

Emotional Engagement

Most students were enthusiastic about using the e-learning website and thought
it was fun because it was their first experience. CHD (SLPK) showed significant
enthusiasm when conducting the virtual experiments. Through IBL, the students
remained interested in following their work through until they could validate or
reject their hypotheses.

Interaction with E-Scaffolding

E-learning can be a more straightforward method for students to learn physics
because the platforms are asynchronous and flexible, meaning they are available
at any time, and the materials are attractive and easily accessible. In addition,
e-scaffolding can facilitate students’ IBL by guiding them through experiments in a
coherent way.

Student Behaviours

SLPK and SHPK did not significantly differ in either class. SHPK were more
active learners, but they often answered teacher questions out of context and were
passive during the experiment. SLPK were also active learners in class but especially
active during experiments. For example, M] tended to change roles or even play
multiple roles in each experiment. We also observed three SLPK (CHD, MNA, and
M]) who took notes more frequently than SHPK. We argue that the students formed
this habit from both the e-scaffolding and the experiments.

Selection Pattern of Guidance Levels

We identified three patterns of students using e-scaffolding based on the help
buttons they pushed during the lessons. Figure 4 graphically describes the different
button functions.
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If the red help button is clicked, the display below will appear

E. Plan experimentation

a) Plan a first experiment to find out the relationship between the Depth (h) and the Experimental variable

Hydrostatic Pressure (Py)

b) Plan a second experiment to find out the relationship between the density (p) and the Click the yellow button if you need help!
hydrostatic pressute (Py) Independent Variable : what is the variable experimenter manipulates or changes, and is
:> assumed to have a direct effect on the dependent variable? ()
Determine your experimental design consisting of experimental variables, tools and materials Dependent Variable - what is the variable being tested and measured in an experiment,
needed, experimental models and experimental steps! and is it 'dependent on the independent variable ? ()
Control Variable what is a variable that is not of interest to the study’s objectives, but

Experimental variable is controlled because it could influence the ovtcomes?(_)

Click the red button if you need help!
First Experimentation (@)
1) Independent Variable:

2) Dependent Variable:
3) Control Variable
Second Experimentation @)

1) Independent Variable:

If the yellow help button is clicked, the display below will appear

2) Dependent Variable:
3) Control Variable - Experimental variable
First Experimentation
1) Independent Variable R
2) Dependent Variable hydrostatic pressure (Py)
3) Control Variable ®
Second Experimentation
1) Independent Variable —®
2) Dependent Variable
3) Control Variable Depth (b)

Fig. 4. The students’ e-scaffolding help button options

The first pattern was instrumental help seeking, and three SLPK (M], CHD, FR)
demonstrated this pattern, for instance:

“T have clicked all of the buttons, both red and yellow. The choice of using help
buttons is based on our preferences. When I am feeling lazy, I will choose a yellow
button. However, if I felt doubt, so I clicked a red button. These days, I never clicked the
help button. All the buttons in the e-scaffolding are beneficial in helping me as the user”.

The second pattern was independent help avoidance, requiring the red help
button most or all of the time. Again, we expected many independent help seekers,
but we identified only one, MNA (SLPK):

“I have only ever clicked a red button. I avoided clicking the other buttons. Even
though I felt confused, I would like only focus on the red button. I hardly ever used a
yellow button”.

The last pattern we identified was executive help seeking, and we found two
executive help seekers among the SHPK, DDS, and DB. These students preferred the
yellow button because they thought it offered easier access to help; for instance, DB
offered:

“I take more than half of the opportunities to use the help button. I use the yellow
button more than the red button because it is easier to answer questions. I have also
always used the help button in every practicum. With these buttons, I am motivated to
answer questions”.
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Discussion

The results indicate significant differences in mean SR among the SLPK
students in the two classes, whereas the SHPK students’ mean SR differed between
the two classes, that is, not at significance. Earlier researchers found that scaffolding
provides the most benefits for SLPK [52, 53], although it does help SHPK increase
their knowledge and skills [54-56]. In short, these results combined with ours
indicate that students’ characteristics, learning models, and the type of scaffolding
affect their knowledge, skills, and SR.

There were more students in the experimental class than in the control class
whose SR level increased from concrete to ET and FT, indicating potentially an effect
of the e-scaffolding, but this was not the case for most of the students. Interestingly,
however, the effects of scaffolding differ depending on students’ prior knowledge
[56, 57]; in particular, we found that SHPK were passive during the experiments, but
SLPK were active in the experiments. This finding confirmed the research results
from S. van Riesen et al. [53] that providing scaffolds helped SLPK use control-of-
variables reasoning to understand Archimedes’s concept.

SHPK should spend some time arranging their learning and/or assisting
SLPK [58]; we contend that this would be very helpful for SLPK to develop their
SR. According to L. Vygotsky’s tenet, interactions between teachers and students,
SLPK and SHPK, and students and technology demonstrate that effective learning
is mediated by more sophisticated people and technologies that allow students to
experience what they need to learn directly [59]. Through dialogue between them,
these activities can reduce reading/writing activities, simplify complex scientific
processes [22], and offer recognition in the inquiry community [15]. Additionally,
the e-scaffolding supported students’ reversing roles during the experiments, which
instilled optimism in one of the students.

Indeed, SHPK already employ effective learning approaches to SR, and
e-scaffolding hinders their processes [60]; theirs is a learning method incompatible
with lengthy interactive guiding activities [61], and offering help could reduce
their interest or make them doubt their current work. Previously, C. Y. Chou et al.
[62] showed that SHPK could quantify their help requirements, which our findings
contradict. In our research findings, SHPK often utilised executive help seeking to
compare SHPK responses with those obtained from online support directly. In this
study, SHPK extensively used e-scaffolding buttons only to answer task completion.
This finding also explains why the learning interaction diminishes, why note-taking
habits are lacking, and why expertise reversal effects arise.

Through IBL, students discover new things based on their experiences. It is
crucial to record their findings, such as taking notes [63, 64] or writing in diaries a
diary [65] to help people reflect on and understand incoherent situations [66] and
learn from experience [67]; reflections also improve the quality of learning and
knowledge construction [68]. The IBL activities are describing, justifying activities,
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and evaluating the concept [69]. G. Trevors also found positive effects of note taking
on students’ SR [70], and others found that note takers tend to have good problem-
solving and self-explanation skills [71], which are both important for scientific
reasoning [34, 72].

The quality of notes in IBL affects students’ SR levels [64, 73], specifically in
experimental contexts. Students with note-taking habits give stressing explicitly
on theory and evidence as SR view [64]. D. Kuhn and E. Phelps [74] explained that
recording each experimental result trains students in causal reasoning and COV.
Students systematically conclude causal patterns of events based on their notes.

IBL trains students in the scientific method and ensures that they remain
involved in constructing their knowledge [75], and e-scaffolding helps with that
process. Students continuously practise skills, concepts, and laboratory processes
[76] and learn to play different roles [24], such as proposing hypotheses, designing
and conducting experiments, or statistically controlling for variables. Making
decisions when the data are collected uses proportional and probabilistic skills, and
concluding can improve hypothetical-deductive reasoning. Meanwhile, checking
conclusions might improve student correlational skills. The IBL is an effective
pedagogical approach where students can develop knowledge and thinking skills
[77].

We acknowledge that our study has some limitations. The first limitation was
the small sample size for the interviews, and the second was the availability of
technology to access e-learning. We provided free hotspot Wi-Fi for students who
needed it and lent students cell phones, although we discovered that some students
were sharing one phone, which made for ineffective learning. We propose that future
researchers address these limitations, for instance, by customising scaffolding to
each student’s prior knowledge and employing alternative instructional models
and materials. For example, researchers could use a rubric to assess SR [78], or a
different SR instrument might be more relevant, such as that developed by T. Abate
et al. [79]. Second, a study is needed that includes gradually reducing the scaffolding
based on the students’ activity logs. Finally, it is necessary to incorporate reflection
activities into learning. It would be interesting to recognise the effects of reflection
on SR depending on students’ prior knowledge following M. 1. Runnel et al.’s model
[69], especially using mobile note-taking software [80].

Conclusion

This research contributes to the literature on implementing e-scaffolding in
IBL-based learning based on students’ prior knowledge. SR skills differed according
to students’ prior knowledge: students with low prior knowledge demonstrated
higher SR skills. E-scaffolding in IBL can promote students’ SR skills, and the process
is benefited by supplementation with reflection activities such as taking notes and
from having students practise various roles in the experimental process.

Tom 26, N2 3. 2024 O6pa3oBaHMe U HayKa. Hay4YHblin XXypHan

84



© Koes Handayanto S., Fawaiz S., Taufiq A.
Using e-scaffolding to develop students’ scientific reasoning through inquiry-based learning

References

1. EvaB.,Hartmann S. Reasoning in physics. Synthese. 2021; 198 (16): 3665-3669.

2. Bao L., Koenig K. Physics education research for 21st century learning. Disciplinary and Inter-
disciplinary Science Education Research. 2019; 1 (1): 2.

3. Heijltjes A., van Gog T., Leppink J., Paas F. Unraveling the effects of critical thinking instruc-
tions, practice, and self-explanation on students’ reasoning performance. Instructional Science. 2015; 43
(4): 487-506.

4. Alshamali M. Scientific reasoning and its relationship with problem solving: The case of up-
per primary science teachers. International Journal of Science and Mathematics Education. 2016; 14 (6):
1003-1019.

5. Hong].C.,Hwang M.Y.,Liao S.,Lin C.S.,Pan Y. C., Chen Y. L. Scientific reasoning correlated to
altruistic traits in an inquiry learning platform: Autistic vs. realistic reasoning in science problem-solv-
ing practice. Thinking Skills and Creativity. 2014; 12: 26-36.

6. Khan S., Krell M. Scientific reasoning competencies: A case of preservice teacher education.
Canadian Journal of Science, Mathematics and Technology Education. 2019; 19 (4): 446-464.

7. Lawson A. E. The development and validation of a classroom test of formal reasoning. Journal
of Research in Science Teaching. 1978; 15 (1): 11-24.

8. Novianawati N.,Nahadi N. An investigation of reasoning ability at the secondary level students.
In: Journal of Physics: Conference Series. Bandung: IOP Publishing; 2019. p. 022061. DOI: 10.1088/1742-
6596/1157/2/022061

9. Rosdiana R., Siahaan P., Rahman T. Mapping the reasoning skill of the students on pres-
sure concept. In: Journal of Physics: Conference Series. Bandung: IOP Publishing; 2019. p. 022036. DOI:
10.1088/1742-6596/1157/2/022036

10. EffendyS.,Hartono Y., Ian M. The ability of scientific reasoning and mastery of physics concept
of state senior high school students in Palembang City [Internet]. Atlantis Press; 2018 [cited 2021 Jun 19].
p. 504-509. Available from: https://www.atlantis-press.com/proceedings/iset-18/55910687

11. Fawaiz S., Handayanto S. K., Wahyudi H. S. Eksplorasi Keterampilan Penalaran Ilmiah Ber-
dasarkan Jenis Kelamin Siswa SMA. Jurnal Pendidikan: Teori, Penelitian, dan Pengembangan. 2020; 5 (7):
934-943. (In Indonesian)

12. Khoirina M., Cari C., Sukarmin. Identify students’ scientific reasoning ability at senior high
school. In: Journal of Physics: Conference Series. Yogyakarta: Institute of Physics; 2018. p. 012024. DOI:
10.1088/1742-6596/1097/1/012024

13. Woolley J. S., Deal A. M., Green J., Hathenbruck F., Kurtz S. A., Park T. K. H., et al. Undergrad-
uate students demonstrate common false scientific reasoning strategies. Thinking Skills and Creativity.
2018;27:101-113.

14. Ding L., Wei X., Mollohan K. Does higher education improve student scientific reasoning skills?
International Journal of Science and Mathematics Education. 2016; 14 (4): 619-634.

15. Andersen C., Garcia-Mila M. Scientific reasoning during inquiry. In: Taber K. S., Akpan B. (Eds.).
Science education: An international course companion. Rotterdam: SensePublishers; 2017. p. 105-117.
DOI: 10.1007/978-94-6300-749-8_8

16. Ozdeniz Y., Aktamig H., Bildiren A. The effect of differentiated science module application on
the scientific reasoning and scientific process skills of gifted students in a blended learning environment.
International Journal of Science Education. 2023; 45 (4): 1-23.

17. Vaesen K., Houkes W. A new framework for teaching scientific reasoning to students from ap-
plication-oriented sciences. European Journal for Philosophy of Science. 2021; 11 (2): 56.

The Education and Science Journal. Scholarly journal Vol. 26, N2 3. 2024

85



© Koec Xanpasiuto C., @aBans C., Taybuk A.
Hcrionb3oBaHme 371eKTPOHHOTO ckahGomayHra Iyis pasBUTHS HAYYHOTO MBIIIIEHNS CTYIEHTOB yepes 00yueHye Ha OCHOBE 3aIpocoB

18. Marusi¢ M. Assessing pharmacy students’ scientific reasoning after completing a physics
course taught using active-learning methods. American Journal of Pharmaceutical Education. 2020; 84 (8):
1112-1122.

19. Al-Balushi S. The effectiveness of interacting with scientific animations in chemistry using
mobile devices on grade 12 students’ spatial ability and scientific reasoning skills. Journal of Science Edu-
cation and Technology. 2017; 26 (1): 70-81.

20. Gohner M., Krell M. Preservice science teachers’ strategies in scientific reasoning: the case of
modeling. Research in Science Education. 2022; 52 (2): 395-414.

21. Taub M., Sawyer R., Lester J., Azevedo R. The impact of contextualized emotions on self-regu-
lated learning and scientific reasoning during learning with a game-based learning environment. Inter-
national Journal of Artificial Intelligence in Education. 2020; 30 (1): 97-120.

22. Novo M., Salvadé Z. Fostering kindergarteners’ scientific reasoning in vulnerable settings
through dialogic inquiry-based learning. In: Postiglione E. (Ed.). Fostering inclusion in education: Alter-
native approaches to progressive educational practices. Cham: Springer International Publishing; 2022.
p.- 229-243.DOI: 10.1007/978-3-031-07492-9_11

23. Kant]. M., Scheiter K., Oschatz K. How to sequence video modeling examples and inquiry tasks
to foster scientific reasoning. Learning and Instruction. 2017; 52: 46—58.

24. Erlina N. The effectiveness of evidence-based reasoning in inquiry-based physics teaching to
increase students’ scientific reasoning. Journal of Baltic Science Education. 2018; 17 (6): 972-985.

25. Schlatter E., Molenaar I., Lazonder A. W. Individual differences in children’s development
of scientific reasoning through inquiry-based instruction: Who needs additional guidance? Frontiers
in Psychology [Internet]. 2020 [cited 2021 Jan 13]; 11. Available from: https://www.frontiersin.org/arti-
cles/10.3389/fpsyg.2020.00904/full ?report=reader

26. Orosz G., Németh V., Kovacs L., Somogyi Z., Korom E. Guided inquiry-based learning in sec-
ondary-school chemistry classes: A case study. Chemistry Education Research and Practice. 2023; 24 (1):
50-70.

27. Krell M., Khan S., Vergara C., Cofré H., Mathesius S., Kriiger D. Pre-service science teachers’
scientific reasoning competencies: Analysing the impact of contributing factors. Research in Science Edu-
cation. 2023; 53 (1): 59-79.

28. Nenciovici L. Brain activations associated with scientific reasoning: A literature review. Cogni-
tive Processing. 2019; 20 (2): 139-161.

29. Klahr, Dunbar. Dual space search during scientific reasoning. Cognitive Science. 1988; 12 (1):
1-48.

30. Omarchevska Y., Lachner A., Richter J., Scheiter K. It takes two to tango: How scientific reason-
ing and self-regulation processes impact argumentation quality. Journal of the Learning Sciences. 2022; 31
(2): 237-371.

31. Yanto B. E., Subali B., Suyanto S. Improving students’ scientific reasoning skills through the
three levels of inquiry. International Journal of Instruction. 2019; 12 (4): 689-704.

32. Osborne J., Rafanelli S., Kind P. Toward a more coherent model for science education than the
crosscutting concepts of the next generation science standards: The affordances of styles of reasoning.
Journal of Research in Science Teaching. 2018; 55 (7): 962-981.

33. Chinn C. A., Duncan R. G. What is the value of general knowledge of scientific reasoning? In:
Fischer F., Chinn C. A., Engelmann K., Osborne J. (Eds.). Scientific reasoning and argumentation. Rout-
ledge; 2018. p. 77-101. DOI: 10.4324/9780203731826-5

34. Legare C. The contributions of explanation and exploration to children’s scientific reasoning.
Child Development Perspectives. 2014; 8 (2): 101-106.

35. Li C., Yang L. How scientific concept develops: Languaging in collaborative writing tasks. Sys-
tem. 2022; 105: 102744.

Tom 26, N2 3. 2024 O6pa3oBaHMe U HayKa. Hay4YHblin XXypHan

86



© Koes Handayanto S., Fawaiz S., Taufiq A.
Using e-scaffolding to develop students’ scientific reasoning through inquiry-based learning

36. vander Graaf]. Inquiry-based learning and conceptual change in balance beam understanding.
Frontiers in Psychology [Internet]. 2020 [cited 2023 Mar 26]; 11. Available from: https://www.frontiersin.
org/articles/10.3389/fpsyg.2020.01621

37. Lazonder A. W., Hagemans M. G., de Jong T. Offering and discovering domain information in
simulation-based inquiry learning. Learning and Instruction. 2010; 20 (6): 511-520.

38. Mulder Y. G., Lazonder A. W., de Jong T. Finding out how they find it out: An empirical analysis
of inquiry learners’ need for support. International Journal of Science Education. 2010; 32 (15): 2033-2053.

39. Kaiser I., Mayer J. The long-term benefit of video modeling examples for guided inquiry. Fron-
tiers in Education [Internet]. 2019 [cited 2023 Mar 26]; 4. Available from: https://www.frontiersin.org/
articles/10.3389/feduc.2019.00104

40. Bruckermann T., Greving H., Schumann A., Stillfried M., Bérner K., Kimmig S. E., et al. Scien-
tific reasoning skills predict topic-specific knowledge after participation in a citizen science project on
urban wildlife ecology. Journal of Research in Science Teaching [Internet]. 2023 [cited 2023 Mar 22]; 60:
1915-1941. Available from: https://onlinelibrary.wiley.com/doi/abs/10.1002/tea.21835

41. SunY., Yan Z., Wu B. How differently designed guidance influences simulation-based inquiry
learning in science education: A systematic review. Journal of Computer Assisted Learning. 2022; 38 (4):
960-976.

42. Lazonder A. W., Harmsen R. Meta-analysis of inquiry-based learning: Effects of guidance. Re-
view of Educational Research. 2016; 86 (3): 681-718.

43. Koes-H. S., Hanum M. R. Nurturing higher order thinking ability through visual scaffolding
in group investigation. In: Journal of Physics: Conference Series. IOP Publishing; 2019. p. 012069. DOI:
10.1088/1742-6596/1185/1/012069

44. Saman M. L., Koes-H. S., Sunaryono S. Procedural e-scaffolding in improving students physics
problem solving skills. Unnes Science Education Journal [Internet]. 2018 [cited 2023 Feb 23]; 7 (2). Availa-
ble from: https://journal.unnes.ac.id/sju/index.php/usej/article/view/23290

45. Belland B. R., Walker A. E., Kim N.]., Lefler M. Synthesizing results from empirical research on
computer-based scaffolding in STEM education: A meta-analysis. Review of Educational Research. 2017;
87 (2): 309-344.

46. Moon J. A., Brockway D. Facilitating learning in an interactive science simulation: The Effects
of task segmentation guidance on adults’ inquiry-based learning and cognitive load. Journal of Research
on Technology in Education. 2019; 51 (1): 77-100.

47. GrofSmann N., Wilde M. Experimentation in biology lessons: Guided discovery through incre-
mental scaffolds. International Journal of Science Education. 2019; 41 (6): 759-781.

48. Blumer L. Laboratory courses with guided-inquiry modules improve scientific reasoning and
experimental design skills for the least-prepared undergraduate students. CBE Life Sciences Education
[Internet]. 2019 [cited 2023 Feb 23]; 18 (1). Available from: https://www.scopus.com/inward/record.
uri?partnerID=HzOxMe3b &scp=85060546621 &origin=inward

49. Creswell J. W., Clark V. L. P. Designing and conducting mixed methods research. 3rd edition. Los
Angeles: SAGE Publications; 2018. 520 p.

50. Bond T. G., Fox C. M. Applying the Rasch model: Fundamental measurement in the human
sciences. 3rd edition. New York ; London: Routledge, Taylor and Francis Group; 2015. 383 p.

51. BraunV.,Clarke V., Hayfield N., Terry G. Thematic analysis. In: Liamputtong P. (Ed.). Handbook
of research methods in health social sciences [Internet]. Singapore: Springer Singapore; 2019 [cited 2021
Sep 29]. p. 843-60. Available from: http://link.springer.com/10.1007/978-981-10-5251-4_103

52. Reinhold F., Hoch S., Werner B., Richter-Gebert J., Reiss K. Learning fractions with and without
educational technology: What matters for high-achieving and low-achieving students? Learning and In-
struction. 2020; 65: 101264.

The Education and Science Journal. Scholarly journal Vol. 26, N2 3. 2024

87



© Koec Xanpasiuto C., @aBans C., Taybuk A.
Hcrionb3oBaHme 371eKTPOHHOTO ckahGomayHra Iyis pasBUTHS HAYYHOTO MBIIIIEHNS CTYIEHTOB yepes 00yueHye Ha OCHOBE 3aIpocoB

53. van Riesen S., Gijlers H., Anjewierden A., de Jong T. Supporting learners’ experiment design.
Educational Technology Research and Development. 2018; 66 (2): 475-491.

54. Roll L., Butler D., Yee N., Welsh A., Perez S., Briseno A., et al. Understanding the impact of guid-
ing inquiry: The relationship between directive support, student attributes, and transfer of knowledge,
attitudes, and behaviours in inquiry learning. Instructional Science. 2018; 46 (1): 77-104.

55. van Riesen S. A. N., Gijlers H., Anjewierden A., de Jong T. The influence of prior knowledge on
experiment design guidance in a science inquiry context. International Journal of Science Education. 2018;
40 (11): 1327-1344.

56. van Riesen S. A. N., Gijlers H., Anjewierden A. A., de Jong T. The influence of prior knowledge
on the effectiveness of guided experiment design. Interactive Learning Environments. 2019; 30 (1): 1-17.

57. Utomo D. P., Santoso T. Zone of proximal development and scaffolding required by junior high
school students in solving mathematical problems. Obrazovanie i nauka = The Education and Science Jour-
nal. 2021; 23 (9): 186-202.

58. Gijlers H., de Jong T. The relation between prior knowledge and students’ collaborative discov-
ery learning processes. Journal of Research in Science Teaching. 2005; 42 (3): 264-282.

59. Taber K. S. Mediated learning leading development — the social development theory of Lev
Vygotsky. In: Akpan B., Kennedy T. J. (Eds.). Science education in theory and practice: An introductory
guide to learning theory. Cham: Springer International Publishing; 2020. p. 277-291. DOI: 10.1007/978-
3-030-43620-9_19

60. Bulu S. T., Pedersen S. Supporting problem-solving performance in a hypermedia learning en-
vironment: The role of students’ prior knowledge and metacognitive skills. Computers in Human Behavior.
2012; 28 (4): 1162-1169.

61. Mende S., Proske A., Korndle H., Narciss S. Who benefits from a low versus high guidance CSCL
script and why? Instructional Science. 2017; 45 (4): 439-468.

62. Chou C.Y., Lai K. R., Chao P. Y., Tseng S. F., Liao T. Y. A negotiation-based adaptive learning
system for regulating help-seeking behaviors. Computers & Education. 2018; 126: 115-128.

63. Zhang M., Quintana C. Scaffolding strategies for supporting middle school students’ online
inquiry processes. Computers & Education. 2012; 58 (1): 181-196.

64. Garcia-Mila M., Andersen C. Developmental change in notetaking during scientific inquiry.
International Journal of Science Education. 2007; 29 (8): 1035-1058.

65. BainJ.D., Ballantyne R., Packer ]., Mills C. Using journal writing to enhance student teachers’
reflectivity during field experience placements. Teachers and Teaching. 1999; 5 (1): 51-73.

66. Dewey J. How we think. Lexington, MA, US: D.C. Heath; 1910. 228 p.

67. Boud D.,Keogh R., Walker D. Reflection: Turning experience into learning. London: Routledge;
1985.172 p.

68. Epp C.D., Akcayir G., Phirangee K. Think twice: Exploring the effect of reflective practices with
peer review on reflective writing and writing quality in computer-science education. Reflective Practice.
2019; 20 (4): 533-547.

69. Runnel M. 1., Pedaste M., Leijen A., Leijen A. Model for guiding reflection in the context of
inquiry-based science education. Journal of Baltic Science Education. 2013; 12 (1): 107-118.

70. Trevors G., Duffy M., Azevedo R. Note-taking within MetaTutor: Interactions between an in-
telligent tutoring system and prior knowledge on note-taking and learning. Educational Technology Re-
search and Development. 2014; 62 (5): 507-528.

71. Trafton]. G., Trickett S. B. Note-taking for self-explanation and problem solving. Human-Com-
puter Interaction. 2001; 16 (1): 1-38.

72. Cho Y. H., Jonassen D. H. Learning by self-explaining causal diagrams in high-school biology.
Asia Pacific Education Review. 2012; 13 (1): 171-184.

Tom 26, N2 3. 2024 O6pa3oBaHMe U HayKa. Hay4YHblin XXypHan

88



© Koes Handayanto S., Fawaiz S., Taufiq A.
Using e-scaffolding to develop students’ scientific reasoning through inquiry-based learning

73. Garcia-Mila M., Andersen C., Rojo N. E. Elementary students’ laboratory record keeping during
scientific inquiry. International Journal of Science Education. 2011; 33 (7): 915-942.

74. Kuhn D., Phelps E. The development of problem-solving strategies. In: Reese H. W. (Ed.). Ad-
vances in child development and behavior [Internet]. JAI; 1982 [cited 2023 Feb 23]. p. 1-44. Available
from: https://www.sciencedirect.com/science/article/pii/S0065240708603560

75. Nawani ., von Kotzebue L., Spangler M., Neuhaus B. J. Engaging students in constructing sci-
entific explanations in biology classrooms: A lesson-design model. Journal of Biological Education. 2019;
53 (4): 378-389.

76. Buning J., Fokkema D., Kuik G. Dreef T. Open inquiry experiments in physics laboratory cours-
es. In: Sokotowska D., Michelini M. (Eds.). The role of laboratory work in improving physics teaching and
learning. Cham: Springer International Publishing; 2018. p. 95-105. DOI: 10.1007/978-3-319-96184-2_8

77. Aidoo B., Anthony-Krueger C., Gyampoh A. O. G., Tsyawo J., Quansah F. A mixed-method ap-
proach to investigate the effect of flipped inquiry-based learning on chemistry students learning. Euro-
pean Journal of Science and Mathematics Education. 2022; 10 (4): 507-518.

78. Veale C. G. L. Prioritizing the development of experimental skills and scientific reasoning: A
model for authentic evaluation of laboratory performance in large organic chemistry classes. Journal of
Chemical Education. 2020; 97 (3): 675-680.

79. Abate T. Assessment of scientific reasoning: Development and validation of scientific reason-
ing assessment tool. Furasia Journal of Mathematics, Science and Technology Education. 2020; 16 (12):
1-15.

80. Schepman A., Rodway P., Beattie C., Lambert ]. An observational study of undergraduate stu-
dents’ adoption of (mobile) note-taking software. Computers in Human Behavior. 2012; 28 (2): 308-317.

Information about the authors:

Supriyono Koes Handayanto — Senior Lecturer, Associate Professor, Department of Physics,
Faculty of Mathematics and Natural Sciences, Universitas Negeri Malang; ORCID 0000-0002-5603-7473;
Malang, Indonesia. E-mail: supriyono.koeshandayanto.fmipa@um.ac.id

Sahal Fawaiz - Graduate Student, Department of Physics, Faculty of Mathematics and Natural
Sciences, Universitas Negeri Malang; ORCID 0000-0002-8680-5891; Malang, Indonesia. E-mail:
sahalfawaiz@gmail.com

Ahmad Taufiq - Professor, Head of the Department of Physics, Faculty of Mathematics and Natural
Sciences, Universitas Negeri Malang; ORCID 0000-0002-0155-6495; Malang, Indonesia. E-mail: ahmad.
taufig.fmipa@um.ac.id

Contribution of the authors. The authors equally contributed to the present research.
Conflict of interest statement. The authors declare that there is no conflict of interest.

Received 12.07.2023; revised 20.01.2024; accepted for publication 29.01.2024.
The authors have read and approved the final manuscript.

Hudopmayus 06 asmopax:

Koac XangasinTo CynmpmMoHo — crapiimii mpernogasaTenb Kadeapsl Gpusuku dakyabrera MaTeMa-
TUKU U €CTeCTBeHHbIX HayK T'ocymapcrBeHHOro yHuBepcurtera Mananra; ORCID 0000-0002-5603-7473;
Mamnanr, Uaponesus. E-mail: supriyono.koeshandayanto.fmipa@um.ac.id

®dasan3 Caxa — acriupaHT Kadenps! Gu3nky daxynbreTa MaTeMaTHUKIU U eCTECTBEHHBIX HayK T'o0-
cymapcTBeHHOTO yHUBepcuteta Mananra; ORCID 0000-0002-8680-5891; Manaur, Mugonesus. E-mail:
sahalfawaiz@gmail.com

The Education and Science Journal. Scholarly journal Vol. 26, N2 3. 2024

89



© Koec Xanpasiuto C., @aBans C., Taybuk A.
Hcrionb3oBaHme 371eKTPOHHOTO ckahGomayHra Iyis pasBUTHS HAYYHOTO MBIIIIEHNS CTYIEHTOB yepes 00yueHye Ha OCHOBE 3aIpocoB

Tayduk Axmap, — npodeccop, 3aBeayoiiuii Kadenpoit busnku daxyabreTa MaTeMaTUKU U ecTe-
CTBEHHBIX HayK [ocymapcTBeHHOrO yHUBepceuTeta Mananra; ORCID 0000-0002-0155-6495; Manaur, UH-
nmouesust. E-mail: ahmad.taufig.fmipa@um.ac.id

Bxnao coaemopoes. ABTOpr BHeU/In paBHBIVI BKJ/IaZ B IIOATOTOBKY CTaTbU.

Hudopmayusn o KoHpaukme unmepecos. ABTOPHI 3asIBISIIOT 06 OTCYTCTBUM KOH(IMKTA MHTEpE-
COB.

CraTbsl moctynuia B pegakiyio 12.07.2023; nocrynuia nocnie perensuposanust 20.01.2024; npu-
HsTa K my6akaiym 29.01.2024.
ABTOPBI IPOUNTAIIN U OFOGPWIIV OKOHYATEIbHBI BAPUAHT PYKOITMCH.

Informacion sobre los autores:

Supriyono Koes Handayanto: Profesor Titular, Departamento de Fisica, Facultad de Matematicas
y Ciencias Naturales, Universidad Negeri Malang; ORCID 0000-0002-5603-7473; Malang, Indonesia.
Correo electrénico: supriyono.koeshandayanto.fmipa@um.ac.id

Sahal Fawaiz: Estudiante de Aspirantura, Departamento de Fisica, Facultad de Matematicas
y Ciencias Naturales, Universidad Negeri Malang; ORCID 0000-0002-8680-5891; Malang, Indonesia.
Correo electrénico: sahalfawaiz@gmail.com

Ahmad Taufiq: Profesor, Jefe del Departamento de Fisica, Facultad de Matematicas y Ciencias
Naturales, Universidad Negeri Malang; ORCID 0000-0002-0155-6495; Malang, Indonesia. Correo
electrénico: ahmad.taufig.fmipa@um.ac.id

Contribucion de coautoria. Los autores aportaron una contribucion igual para la preparacion del
articulo.

Informacion sobre conflicto de intereses. Los autores declaran no tener conflictos de intereses.
El articulo fue recibido por los editores el 12/07/2023; recepcion efectuada después de la revision el

20/01/2024; aceptado para su publicacién el 29.01.2024.
Los autores leyeron y aprobaron la version final del manuscrito.

Tom 26, N2 3. 2024 O6pa3oBaHMe U HayKa. Hay4YHblin XXypHan

90



OBLUUE BOIMPOCDI
OBPA3OBAHUA

VIK 37.014.3 DOI: 10.17853/1994-5639-2024-3-91-122

DEVELOPING ASSESSMENT LITERACY OF FUTURE MATHEMATICS
TEACHERS: AN INTEGRATIVE APPROACH

I. B. Shmigirilova
M. Kozybaev North Kazakhstan University, Petropavlovsk, Kazakhstan.
E-mail: irinankzu@mail.ru

A. S. Rvanova
ITMO University, Saint-Petersburg, Russia.
E-mail: alla_rv@mail.ru

A. A. Tadzhigitov?, O. L. Kopnova?
M. Kozybaev North Kazakhstan University, Petropavlovsk, Kazakhstan.
E-mail: 'askartadzhigitov@mail.ru; *oksanakopnova@gmail.com

Abstract. Introduction. Assessment of student learning outcomes, properly carried out by a teacher,
can be a powerful tool for improving the quality of school education. In this regard, the development of
the assessment literacy of future teachers around the world is recognised as an important task of their
university training. The urgency of solving this problem increases even more in connection with the
transition of educational systems to criteria-based assessment.

Aim. The present research aims to characterise the features of integrative approach to the forma-
tion of assessment literacy of a future teacher and present the experience of its implementation in the
framework of the training of teachers of mathematics in a Kazakh university.

Methodology and research methods. Comparative and aspect-based analysis of scientific and meth-
odological literature on the development of teachers’ assessment literacy became the basis for the the-
oretical stage of the study. 36 undergraduate students studying in the Mathematics programme were
selected as participants in the experimental phase of the study. The collection of quantitative data on
changes in student assessment literacy was carried out using the ACAI tool, which consists of three parts
with closed questions concerning various aspects of teacher assessment approaches. Methods of mathe-
matical statistics were used for data processing. The collection of additional qualitative data on what had
the greatest impact on the development of the assessment literacy of future mathematics teachers was
carried out on the basis of a focus group interview.

Results and scientific novelty. In the process of theoretical analysis, the authors summarised the
characteristics of assessment literacy as a significant component of a teacher’s professional competence.
Also, the authors identified five areas, whose implementation in the process of university training will
contribute to the development of the readiness of future teachers to carry out competent professional as-
sessment activities. The empirical data obtained confirmed that an integrative approach has a significant
impact on the development of assessment literacy of future teachers as it combines: special assessment
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course; assignments and assessment practices in the study of mathematical, pedagogical and methodo-
logical university disciplines; personal experience in the implementation of assessment activities in the
course of teaching practice at school; and the possibility of interacting with experienced acting teachers
on educational assessment.

Practical significance. The study contributes to the expansion of ideas about the features of assess-
ment in university training teacher. In addition, the experience presented in the article can be used in
determining the directions for improving the professional training of teachers in various contexts of
subject areas.

Keywords: assessment in education, teacher assessment literacy, evaluative competence of the
teacher, university teacher training, teacher professional development.

For citation: Shmigirilova I. B., Rvanova A. S., Tadzhigitov A. A., Kopnova O. L. Developing assess-
ment literacy of future mathematics teachers: An integrative approach. Obrazovanie i nauka = The Educa-
tion and Science Journal. 2024; 26 (3): 91-122. DOI: 10.17853/1994-5639-2024-3-91-122

PA3BUTUE OLEHOYHOW FPAMOTHOCTI BYAYLUMX YYUTENEN
MATEMATUKW: KOMNIEKCHBIW NoaXon

U. b. lliImurupuiosa
Cesepo-Kaszaxcmarckuti ynusepcumem um. M. Ko3si6aesa, [lemponasnoeck, Kazaxcmat.
E-mail: irinankzu@mail.ru

A. C. PanoBa
YHusepcumem UTMO, Caukm-ITemep0ype, Poccus.
E-mail: alla_rv@mail.ru

A. A. Tamxurutos!, O. JI. KonmHosa?
Cesepo-Kaszaxcmarckuii yHusepcumem um. M. Kossibaesa, [Temponasnosck, Kazaxcmat.
E-mail: 'askartadzhigitov@mail.ru; *oksanakopnova@gmail.com

AnHomauus. Beedenue. OuieHMBaHMEe Pe3yIbTAaTOB OGYUEHUS MIKOJbHUKOB, TPAMOTHO OCYILECT-
BJIsIeMoe 11enaroroM, MokeT 6bITb MOIIIHBIM MHCTPYMEHTOM ITIOBBIIIE€HM KauyeCTBa IIKOJIbHOTO o6pa—
30BaHMs. B CBSI3M C 3TUM pa3BUTHE OLEHOUHON IPaMOTHOCTH OYIyIIVX yUUTENeil BO BCEM MUPe Tpu-
3HAeTCsT BYKHOI 3a7aueii MX By30BCKOJ MOATOTOBKM. AKTYaJbHOCTb PelieHusl 3Toi 3amaun ele 6osee
BO3pACTaeT B CBSI3U C MePEeX0J0M 00pa30BaTEIbHBIX CUCTEM HA KPUTEPUAIBbHOE OLIeHUBAHNE.

Ilens viccenoBaHusl — OXapaKTePU30BaTh OCOOEHHOCTY MHTErPATMBHOIO MOAX0Aa K GopMupoBa-
HUIO OLIEHOYHOM rPaMOTHOCTY GYAYILEro reJarora 1 mpeicTaBUTh OIIBIT ero peayn3annn B paMKax Imoj-
TOTOBKU YUUTeJIeli MaTeMaTUKU B Ka3aXCTaHCKOM BY3e€.

Memodonozusi, memoost u memoduku. TeopeTnueckast 4acTb MCCAEIOBaHNS OCYLIECTBIISIACH C UC-
[10/Ib30BaHMEM COITOCTAaBUTEIBHOTO U aCIIEKTHOTO aHa/lIN3a HayYHO-MeTOANYECKMX UCTOYHMKOB 110 BO-
nmpocaM pasBUTUS OLleHO‘IHOf/'I TPAMOTHOCTU YUUTEJIA. YyacTHUKaAMU SKCIIEePMMEHTA/JIbHOIO 3Taria mc-
cIe0BaHMsI CTaau 36 CTYIEHTOB 6GakajaBpuaTa — OYAYLIUX [1€[aroros, 00yJYaroMMXCcs M0 IporpaMme
«Maremaruka». C60p KOMMYECTBEHHBIX HAHHBIX 00 M3MEHEHUM OLIEHOUHO IPaMOTHOCTHU CTYAEHTOB
OCYLIECTBIISIICS C MOMOIIBI0 MHCTpYMeHTa ACAI, COCTOSIILET0 U3 TPeX YacTeli, B KOTOPBIX UCIIONb3YIOTCS
3aKPBIThIE BOMPOCHI, KACAIOIINECs Pa3IMYHbIX aCIIEKTOB MOAXOJ0B K OlleHKe yuuTesneii. [l 06paboTku
JAHHBIX MCIIOMb30BAINCh METObI MATEMAaTUYECKOH cTaTUCTUKM. CO60D JOTOMTHUTETbHBIX KaueCTBEeH-
HBIX IAHHBIX O TOM, UTO OKa3aJ10 HauboJIbIllee BIMSHIE HA Pa3BUTHE OLEHOUHOM IPaMOTHOCTY OYOYIINX
yuuTesneit MaTeMaTUKY, PeaTu30BbIBAJICS HAa OCHOBE (DOKYC-TPYIIIIOBOTO MHTEPBBIO.
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Pe3ynemamsl u HayuHash HOBU3HA. B TIpoliecce TeopeTMUeCKOro aHanu3a 0600IIeHbl XapaKTepu-
CTUKY OLIEHOYHOJI I'PaMOTHOCTM KaK 3HAuMMOTO KOMITOHEHTa MpodeccroHaNbHOV KOMIIETEHTHOCTU
YUUTEJIS; ONpeAeeHbl MSITh HallpaB/eHni, peannsanmsi KOTOPbIX B MPOLIECCe BY30BCKOM MOATOTOBKU
OyIeT croco6CTBOBATh PAa3BUTHIO TOTOBHOCTY OYAYIIVX YUUTENEl K OCYIECTBIEHNIO TPAMOTHOI Tpo-
(eccroHambHO OLIEHOYHOV JesATenbHOCTH. [lomyueHHbIe SMIMpPUYEcKUe NaHHbIe TOATBEePINUIN, UYTO
KOMIUIEKCHBIN MOJX0, COUeTaIOIINIi CIIelaIbHbIl OL€HOUHbIN KypC, 3a1aHMSI M OLIEHOYHbIE ITPaKTUKU
Npy U3YyYeHUM MaTeMaTU4ecKux, MeJarormueckux ¥ MeTOOUYeCKUX BY30BCKUX OUCLUILUINH, JUUYHBIN
OITBIT peayin3alyi OLleHOYHOJ JesITeIbHOCTU B XOZe Ielarornueckoit MpakTUKM B LIKOJIe, a TAaKKe BO3-
MOYKHOCTb B3aMMOJIECTBUSI C OMBITHBIMM JEVCTBYIOIIMMY YIUTEISIMM TI0 BOIIpocaM 06pa3oBaTeIbHO-
TO OIIEHMBAHMS, OKa3bIBAIOT CYIIECTBEHHOE BIIMSIHME HAa Pa3BUTHE OI€HOYHOM IPaMOTHOCTY OYIYIINX
yuuTenei.

IIpakmuueckas 3Hauumocmes. VicciiemoBaHme CroCcOOGCTBYET pacIIMpeHMIo TIpeacTaBIeHnit 06 oco-
GEeHHOCTSIX OIIEHOYHOTO 00yUEeHNs B By30BCKOIi IIOATOTOBKE yuuTeeii. Kpome Toro, OrbIT, TpecTaB/IeH-
HBIl B CTAThe, MOKET ObITh MCITOJb30BaH IIPY OIpeIeaeHn) HallpaBIeHnil COBePIIeHCTBOBAHMS IIPO-
(beccroHaIbHO TOATOTOBKY TI€IarOroB B Pas3/IMUHbIX KOHTEKCTAX IIPEeIMEeTHbIX 00/1acTelt.

Knrouessie cnoea: olieHuBaHMe B 06pa30BaHMM, OIIEHOYHASI TPAMOTHOCTb YUMTEJISI, OL[EHOUHAsI
KOMIIETEHTHOCTD YUMTEJIs, By30BCKasl TOJITOTOBKA YUMTesl, TpodeccruoHambHOe Pa3BUTHe Iefarora.

Ina yumupoeanus: limurupunosa U. b., PBanosa A. C., Tamxkurutos A. A., KoriHosa O. JI. Pa3Bu-
THM€ OLEHOYHOM rPaMOTHOCTY OYAYLIMX yUUTes el MaTeMaTUKI: KOMITIEKCHBII Tioaxon // O6pa3oBaHue
u Hayka. 2024. T. 26, N2 3. C. 91-122. DOI: 10.17853/1994-5639-2024-3-91-122
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Abstracto. Introduccion. La evaluacion de los resultados del aprendizaje de los escolares, realiza-
da de manera competente por parte del docente, puede ser una herramienta poderosa para mejorar la
calidad de la educacion escolar. En este sentido, el desarrollo de lo competente en evaluacién de los
futuros docentes de todo el mundo se ha reconocido como una tarea importante en lo que respecta a su
formacion universitaria. La relevancia de resolver dicho problema aumenta aiin maés en relacién con la
transicion de los sistemas educativos a la evaluacién basada en criterios.

Objetivo. El objetivo del estudio consiste en caracterizar las peculiaridades de un enfoque integra-
dor para la formacion de lo competente en evaluacién del futuro docente y presentar la experiencia de su
implementacion en el marco de la formacién de profesores de matematicas en la universidad de Kazaja.

The Education and Science Journal. Scholarly journal Vol. 26, N2 3. 2024

93



© lImurupumnosa U. b., PBanosa A. C., Tamkurutos A. A., KormHosa O. JI.
Pa3BuTHEe OLIEHOYHOI IPaMOTHOCTY OYAYIIMX YIUTeei i MaTeMaTUKY: KOMIUIEKCHBIN TTOIXO0],

Metodologia, métodos y procesos de investigacién. La parte tedrica del estudio se 1lev) a cabo median-
te un andlisis comparativo y de aspectos de fuentes cientificas y metodoldgicas sobre el desarrollo de lo
competente en evaluacion del docente. Los participantes en la etapa experimental del estudio fueron 36
estudiantes de pregrado: futuros docentes de la carrera de Matematicas. Los datos cuantitativos sobre
los cambios en lo competente en evaluacion de estudiantes, se recopilaron utilizando el ACAI, un instru-
mento de tres partes que utiliza preguntas cerradas, que abordan diversos aspectos de los enfoques de
evaluacion de los docentes. Se utilizaron asi mismo, métodos de estadistica matematica para procesar los
datos. La recopilaciéon de datos cualitativos adicionales sobre lo que tuvo el mayor impacto en el desarro-
llo de lo competente en evaluacidn de los futuros profesores de matematicas se llev a cabo sobre la base
de una entrevista de grupo focal.

Resultados y novedad cientifica. En el proceso de analisis tedrico se resumen las caracteristicas de lo
competente en evaluacién como componente significativo de la competencia profesional del docente; se
han identificado cinco areas, cuya implementacion en el proceso de formacién universitaria contribuira
al desarrollo de la preparacion de los futuros docentes para realizar actividades de evaluacién profesional
competentes. Los datos empiricos obtenidos han confirmado que un enfoque integrado, un curso combi-
nado de evaluacion especial, tareas y practicas de evaluacion en el estudio de disciplinas universitarias
en el area matematicas, pedagoga y metodologia, la experiencia personal en la implementacion de acti-
vidades de evaluacion durante la practica docente en la escuela, asi como la oportunidad de interactuar
con profesores experimentados en temas de evaluacién educativa, tiene un impacto significativo en el
desarrollo de lo competente en evaluacion de los futuros docentes.

Significado prdctico. El estudio contribuye a ampliar la comprensién de las caracteristicas de la ense-
nanza de la evaluacién en la formacién del profesorado universitario. Ademas, la experiencia presentada
en el articulo puede utilizarse para determinar directrices que permitan mejorar la formacién profesional
de los docentes en diversos contextos de dreas temdticas.

Palabras claves: evaluacion en educacion, lo competente en evaluacién docente, competencia en
evaluacién docente, formacién docente universitaria, desarrollo profesional docente.

Para citas: Shmiguirilova I. B., Rvdnova A. S., Tadzhiguitov A. A., Kopnova O. L. Desarrollo de lo
competente en evaluacion de los futuros profesores de matematicas: Un enfoque integrado. Obrazovanie
i nauka = Educacion y Ciencia. 2024; 26 (3):91-122. DOI: 10.17853/1994-5639-2024-3-91-122

Introduction

The realities of the modern world have led to the need for reform in the
educational systems of different countries. Assessment in modern education
has been recognised as one of the main factors determining the effectiveness of
education (J. A. Baird [1], T. N. Hopfenbeck [2], O. N. Shapovalova, N. F. Efremova [3],
0. A. Chikova et al. [4], I. B. Shmigirilova et al. [5]). Reforming the Kazakhstani school
system was associated with the transition to the updated content of education, as
well as with the introduction of criteria-based assessment of students’ educational
achievements. The assessment reform in schools in Kazakhstan is guided by global
trends and implements the principles:

— assessment is carried out based on criteria that directly reflect the target
orientations of the academic discipline;

- continuity of assessment and its integration into the learning process is
ensured by formative and summative assessment practices;

- summative assessment is control measures that record the results of
schoolchildren in mastering a specific content (summative assessment for a section
— SAS) or for a certain period (summative assessment for a quarter — SAQ);
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formative assessment is directly a component of learning, characterised from
the standpoint of helping school children to improve their educational results and
teachers in improving teaching practices.

Thus, one of the objectives of the reform is to turn classroom assessment
into a powerful tool for improving the national education system. In this regard,
expectations about the assessment literacy of school teachers have increased
(I. B. Shmigirilova et al. [6]).

We note that the majority of Kazakhstani authors (A. B. Abukhanova [7],
R. O. Kenzhetaeva, S. A. Nurzhanova [8], Y. B. Omarov et al. [9], A. K. Sarybayeva et
al. [10]) consider the issues of advanced training in the field of assessing existing
teachers or in terms of the general methodological preparation of candidates
for teachers. Only in some articles of researchers of Kazakhstan (K. Meterbaeva,
K. Kiyassova [11], I. B. Shmigirilova, A. S. Rvanova [12], T. S. Shumeiko [13]), the
question of the formation of assessment skills in university education of teachers
was considered.

While supporting the view that assessment literacy is at the core of teacher
professionalism, we are concerned about how it will develop in future mathematics
teachers. Thus, the aim of work is to characterise the features of a complex approach
to the formation of the estimated literacy of a future pedagogue and present the
experience of its implementation in the university training of a mathematics teacher.

Focusing on this aim, conducting research in the context of the practice of
training future teachers of mathematics in Kazakhstan, we tried to answer the
following questions:

- Does a special course in educational assessment provide a sufficient level of
assessment literacy for teacher candidates?

- How to ensure an integrative approach to the development of assessment
literacy of a future teacher in university education?

— How does an approach that implements assessment education in the
training of future mathematics teachers change their assessment literacy and their
perception of themselves as assessors?

— What are the teacher candidates’ preferences for further training to improve
their assessment literacy after starting work at school?

Literature Review

Assessment Literacy Development

Orientation towards assessment for learning has changed the way researchers
think about assessment literacy. The interest in the topic of assessment literacy of
teachers in the world is connected not only with reforms in education. Assessment-
literate educators provide significant support for learners in learning (C. Andersson,
T. Palm [14], N. F. Efremova [15], O. V. Temnyatkina [16], and others).

Assessment literacy encompasses knowledge of theory and effective assessment
practices, their correct use, taking into account the goals of assessment, as well as

The Education and Science Journal. Scholarly journal Vol. 26, N2 3. 2024

95



© lImurupumnosa U. b., PBanosa A. C., Tamkurutos A. A., KormHosa O. JI.
Pa3BuTHEe OLIEHOYHOI IPaMOTHOCTY OYAYIIMX YIUTeei i MaTeMaTUKY: KOMIUIEKCHBIN TTOIXO0],

the beliefs of teachers and their perception of the assessment (N. G. Kalashnikova et
al.[17],A.Looney et al. [18], S. Pastore, H. Andrade [19], G. P. Savinykh, M. G. Volchek
[20], Y. Xu, G. Brown [21]). According to S. Brookhart [22], the concept of “assessment
literacy” is a multidimensional construct that includes knowledge and skills related
to selection and development of assessment methods and procedures for specific
purposes; administration of assessment activities, assessment, and interpretation
of the results of external and internal assessment procedures; using the results of
the assessment to make decisions about individual students, with the planning of
training, with the development of curricula and improvement of the learning process
based on the results of the assessment; communicating the assessment results to
students, parents, other teachers, and all interested parties; with recognition of
unethical, illegal or otherwise inappropriate valuation methods and use of valuation
information. In addition, teachers’ beliefs about assessment, their perception of
their role as assessors (A. Looney et al. [18]), and teachers’ motivation to implement
formative assessment practices (C. Andersson, T. Palm [23]) are important.

Using the terms “teacher’s assessment competence” (D. A. Primerov,
Z. M. Bolshakova [24], R. V. Selyukov [25], L. M. Vladimirova [26],) or “teacher’s
readiness for professional assessment activity” (T. S. Shumeiko [13]), the researchers
characterise themthrough:the presence of positive motives of the teacher,a perceived
need to assess the students’ performance; knowledge about the purpose and ways of
carrying out assessment activities; skills of effective assessment organisations, the
formation of assessment skills of students, the organisation of interaction between
the teacher and students in the process of carrying out assessment activities.
It is noteworthy that when describing the teacher’s assessment activity, these
researchers also consider its reflexive component, self-analysis and self-assessment
of one’s own assessment activity and the need for self-improvement.

Thus, the teacher’s assessment literacy is viewed as “that teacher capabilities to
plan and implement quality assessment tasks, to interpret evidence and outcomes
appropriate to the assessment purpose and type, and to engage students themselves
as active participants in assessment of their own learning have” [18, p. 2]. The reform
of the assessment system requires maintaining an atmosphere of development well
today’s student-teacher candidates: “there is a continued need to shift pre-service
assessment education experiences that prepare teachers to embrace multiple
purposes and practices of assessment in schools” [27, p. 367]. However, previous
studies around the world show that the assessment literacy of school teachers
is often not high (C. V. Gotch, B. F. French [28], C. Schneider, R. Bodensohn [29],
L. M. Vladimirova [30], and others). As rightly noted by C. DeLuca and S. Johnson
“beginning teachers particularly unprepared for assessment in schools”[31, p. 121].
This problem is associated with the lack of students: a clear understanding of what
the assignment for assessment should be and the high quality of its implementation;
experience in the practice of formative assessment; feedback skills to interpret
evidence from the assessment.

Tom 26, N2 3. 2024 O6pa3oBaHMe U HayKa. Hay4YHblin XXypHan

96



© Shmigirilova I. B., Rvanova A. S., Tadzhigitov A. A., Kopnova O. L.
Developing assessment literacy of future mathematics teachers: An integrative approach

There is no consensus on how future teachers should be trained in order
to effectively develop their assessment literacy. There is a research base
(T. S. Shumeiko [13], P. R. Grainger, L. Adie [32], and others), which proves that a
specially designed course on assessment is effective in solving the problem of
developing assessment literacy of future teachers. It is noted that such a course
should present not only theoretical but also practical aspects of assessment.
However, it is also believed that it is possible to achieve the required level of teacher
assessment literacy through reflective practices that allow them to become aware
of their own assessment beliefs, link assessment concepts with other educational
theories, philosophy, and practice, develop more coherent and consistent approaches
to teaching and assessment (C. Deneen, G. Brown [33], C. DeLuca, H. Braund [34]) and
long-term ad hoc training (I. B. Shmigirilova et al.[6], A. Looney et al. [18], S. Pastore,
H. Andrade [19], Y. Xu, G. Brown [21], C. DeLuca, S. Johnson [31], E. V Bystritskaya et
al. [35]). The aforementioned research works specifically point to the need to focus
on the unity of conceptual, practical and socio-emotional aspects when solving this
problem.

Recent research highlights the importance of practice-oriented teacher
training (M. Ayalon, K. J. Wilkie [36], H. Chick, K. Beswick [37], O. V. Tumasheva
[38]). Approximations of future professional activities require the organisation of
assessment learning as pedagogy of enactment. Teaching future teachers should
provide “opportunities to rehearse and enact discrete components of complex
practice in settings of reduced complexity” [39, p. 283]. Assessment training should
provide various types of student-teacher activities modelling different assessment
strategies in practice: defining the purpose of assessment; development of tools
for summative and formative assessment, correct interpretation of the assessment
results; feedback and guidance skills to address identified gaps; determination of
further actions based on the results of the assessment (R. V. Selyukov [25], C. DeLuca,
H. Braund [34], M. Ayalon, K. ]J. Wilkie[36] and others). And since the personal
experience of apprenticeship, through observation of teachers, also has a significant
impact on the practice of candidates for teachers, the researchers especially note
the importance of involving student teachers in formative assessment through
the integration of teacher assessment, self-assessment and mutual assessment of
candidates for teachers, to formative assessment and which are based on feedback
and cooperation in assessing (L. M. Vladimirova [26], C. DeLuca, A. Bellara [27],
C. Schneider, R. Bodensohn [29]).

Teaching practice also plays an important role in the professional development
of future teachers, including the development of their assessment literacy
(R. V. Selyukov [25], M. F. Hill et al.[40]). Teaching practice provides candidate
teachers with an opportunity to practically apply the skills acquired and improve
them through cooperation with experienced teachers. Collaboration in professional
communities, including the sharing of experiences, shared reflection is also
recognised as an effective approach.
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Assessment Literacy in Teaching Mathematics

Agreeing that the realisation of the educational potential of assessment is
associated with the deep structures of the discipline and its teaching practice,
we consider it necessary to address the key aspects of the disciplinary contexts
of mathematics, which must be taken into account in the process of developing
the assessment competence of the future mathematics teacher. The practice of
assessment in math classrooms turns out to be complex and closely related to all
aspects of teaching and learning. In the context of teaching mathematics, not only
assessment knowledge plays a special role, but also the pedagogical interpretation
of mathematical knowledge — “mathematical knowledge for teaching (MKT)”
(D.L.Ball et al. [41], C. Y. Charalambous, E. Litke [42]). The authors believe that such
knowledge combines: “general content knowledge; knowledge of special content
(unique knowledge necessary for teaching mathematics); content knowledge
combined with student knowledge; content knowledge combined with teaching
knowledge” [42, p. 449]. This correlates with the model of teacher assessment
literacy development in practice described by Y. Xu and G. Brown [21]. A special role
is assigned to specialised content knowledge (SCK) described by H. Chick, K. Beswick
[37]. A. Morris and J. Hiebert [43] point to the need for such knowledge for compiling
assessment tasks, anticipating the ideal answers of students, analysis of pupils’
answers, fair assessment learning outcomes. C. Andersson, N. Palm [23], M. Ayalon,
K.J. Wilkie [36] state that this knowledge and skills determine the requirements for
the practice of assessment in mathematics

According to M. Alqassab [44], ]. Masingila et al. [45], E. V. Sokolova [46], in
assessment teaching of the future teacher of mathematics, an important role is
played in working with tasks that act as a means of assessment. M. Ayalon and
K.]J. Wilkie point to the need to develop mathematics teacher candidates “expertise
in working with assessment tasks that elicit different levels of achievement across a
range of assessment criteria” [36, p. 4]. For the development of assessment literacy,
more attention should be paid to the selection of tasks suitable for assessing specific
mathematical knowledge, skills and the formation of professional judgments
in relation to their thinking and skills in solving tasks (I. G. Lipatnikova [47],
C. L. Patterson et al. [48]).

Another significant aspect of the development of evaluative literacy of a future
teacher of mathematics is associated with the use of the learning function of errors.
There are studies that prove student errors can and should be used as a springboard
for further learning (V. A. Dalinger [49], M. Shaughnessy et al. [50]), as well as to
overcome student anxiety about errors (Z. Aksu et al. [51]). Future teachers, changing
their attitude to errors, become more prepared for the constructive use of students’
errors in the classroom, will be able to more accurately determine what is the gap
between the current achievements of students and their desired level, will be able
to provide students with high-quality feedback that will help them make decisions
about improving their own learning.
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Thus, the analysis of the literature shows that in order to develop the evaluative
literacy of future mathematics teachers within the framework of university training,
it is necessary to build their education taking into account the provisions of an
integrative approach (L. G. Shestakova [52], ]. J. Milankovi¢ et al. [53]), which will
ensure the synergy of content, value-semantic, organisational-activity, technological
and personal resources to achieve the stated goal.

Methodology, Materials and Methods

Until 2017, there was no specific assessment course in the teacher training
programme. The implication was that pre-service teachers, who had recently
graduated from high school themselves, had a fairly complete understanding
of classroom grades. Therefore, only single lectures and practical lessons in the
course of pedagogy, as well as in the courses of certain specialised methodological
disciplines, were allocated to the study of the theory and practice of educational
assessment.

In connection with transition to a new assessment system, the course “Criteria-
Based Assessment Technologies” was introduced into the curricula of educational
programmes focused on the training of school teachers. The course was built
taking into account the principles of criteria-based assessment, revealed the
theoretical foundations of this issue, the international experience of assessment
based on criteria, gave an idea of summative and formative assessment practices.
The assessment course is designed for candidates for teachers of all educational
programmes of the second year of study, is read during one semester, and is built in
a single format, regardless of the profile of the subject specialisation.

We were faced with the question: will a special assessment course have
a sufficient impact on increasing the assessment literacy of candidates for a
mathematics teacher? This was the first stage of the study. Teacher candidates, who
are undergraduate students of the Mathematics educational programme signed up
for this course, were invited to participate in this study. As a result, the consent of
36 students was obtained: 26 people with the Kazakh language of instruction (8
males and 18 females) and 10 people with the Russian language of instruction (4
males and 6 females). The age of the participants at the beginning of the study was
18-20 years.

Since the first stage of the study showed that the study of only one assessment
course did not form the required level of assessment literacy of the participants, it
was decided to continue it. We, with an interest in improving the assessment literacy
of future teachers during the reform period, were directly involved in determining
how to implement assessment training for pre-service mathematics teachers.

The search for ways to develop the evaluative literacy of future teachers
of mathematics was carried out on the basis of studying the world experience in
solving this problem, obtained as a result of the analysis of the literature, our own
experience in preparing candidates for teachers, and also on the basis of an analysis
of the survey results obtained at the first stage of the study. The generalisation of
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world and personal experience made it possible to identify five areas of integration of
educational resources for assessment training, which was introduced into university
practice.

Continuing the study, we set the task of answering questions about the impact
of such comprehensive training on the assessment literacy of future mathematics
teachers. In addition, we were interested in how their perception of themselves as
assessor would change. We also considered it necessary to find out the preferences
of candidates for teachers in relation to further professional training in order to
increase level of assessment literacy after starting work at school.

The collection of data on changes in student assessment literacy was carried
out using the ACAI (Approaches to Classroom Assessment Instrument) tool [54].
The choice of this tool was determined by the fact that when developing the criteria,
it quite fully took into account the structure of the teacher’s evaluative literacy
as a multidimensional construct. Also, the use of ACAI gives an idea of both the
qualitative characteristics of students’ assessment literacy and allows one to obtain
quantitative data that can be processed using mathematical methods. In addition,
C. DeLuca, D. LaPointe-McEwan and U. Luhanga [54] have proven the reliability of
the tool. The ACAI consists of three parts using closed-ended questions that address
different aspects of teachers’ assessment approaches.

Students of the second year of study, the participants in this study, studied the
course “Technologies of Criteria-Based Assessment”. After completing this course
at the end of their second year, 36 students who wished to participate in the study
answered ACAI questions. When conducting the survey, the following scheme was
used: a) the first part of the ACAI questionnaire (according to scenarios 1 and 3)
- to study the approach of future teachers to assessment; b) the second part of
the ACAI questionnaire, modified to study how students perceive themselves to
be ready for the implementation of skills in assessment practices on a five-point
scale: 1 = novice, 2 = beginner, 3 = proficient, 4 = competent, and 5 = expert; c) the
third part (A) for studying student preferences in further education focused on the
development of assessment literacy. Scenarios 1 and 3 in the first part of ACAI were
chosen because, according to the authors of the article, they are most suitable for
the perception of candidates for teachers. The third part (A) of the ACAI at this
stage was used to determine what to look for in the training of future teachers in
the remaining two years.

ACAI materials were translated into Kazakh and Russian languages and
carefully edited so that survey participants were able to interact with the language
environment in which they studied. Before conducting the survey, the purpose and
instructions were provided to the participants.

Then, for two years, the training of students was carried out taking into account
the five areas described earlier. Students did not take any other courses specifically
aimed at developing the assessment literacy of prospective mathematics teachers.
At the end of the fourth year of study, the second survey of students was conducted
using ACAI according to the scheme: a) part 1 ACAI (scenarios 1 and 3); b) part
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2 ACAI; c) part 3 (B) ACAI Using part 3 (B) is due to the fact that the authors of
the article wanted to determine, which form of further professional education is
preferable for student teachers to improve their assessment literacy after starting
work at school. To compare the differences in results after the second and fourth
years of study for the first part of the ACAI survey, the Pearson Chi-square test was
used.

To collect additional qualitative data on which of the areas had the greatest
impact on the development of assessment literacy of future mathematics teachers,
a semi-structured focus group interview was organised, which was also conducted
in two stages. Three focus groups were organised: one for students with the Russian
language of instruction (10 participants) and two with the Kazakh language of
instruction (at the first stage: 11 and 13 participants, because two students refused
to participate in the focus group interview, citing the fact that they did not define
their position on this issue; in the second stage, 13 participants in each group).
Preliminary, sample questions were prepared that determine the scenario of the
focus group interview. After the implementation of the above five directions, at the
end of the fourth year of study, repeated focus group interviews were conducted.

A recording of interviews was used. The unit of analysis for the interview
was a sentence or group of sentences defining a single meaning. In their analysis,
coding was used: data segments were noted that can serve as explanations for
the quantitative results obtained for different parts of the ACAIL: P1, P2, P3 (A),
P3 (B); statements were noted that testify to the influence on the development of
the assessment literacy of student teachers: AC — the influence of the assessment
course; D1, D2, D3, D4, D5 - influence attributed to one of the directions of
assessment training. This coding used the signs “+” and “~” to indicate positive and
problematic aspects of influence. Also, the examples recorded the manifestation of
the assessment literacy of candidates for teachers.

The direct observation of the authors of the article over the student-teachers
in the process of their learning work made it possible to notice and analyse the
manifestation of assessment knowledge and skills by candidates for teachers in
various situations.

Results

Results of the Theoretical Study

Five directions were identified for implementing an integrated approach to the
development of assessment literacy for pre-service teachers.

The first direction implemented the ideas of reflecting the modern theory of
assessment in the content of educational activities in the domain of aggregates
methodological disciplines. This ensures the transfer of knowledge and skills
gained during the study of the general assessment course into the subject area of
“mathematics” and form the foundations of mathematical knowledge for teaching.
Particular attention in this direction is paid to modelling in practical classes various
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situations on planning, development, and organisation of summative and formative
assessment in mathematics.

The second direction relied on research on the peculiarities of working with
mathematical tasks in the aspect of the formation of assessment literacy of pre-
service teachers. This direction covers the area of disciplines focused on teaching
problem-solving in the standards of the school course of mathematics. Studying
each section of these courses provides candidate teachers with experience in
working with assessment tasks, developing assessment criteria, and the ability to
make professional judgments about the skills required to solve tasks. Also, in this
direction, the ideas of learning from errors are implemented.

The third direction covered all disciplines of the third and fourth years of
teacher training to provide a personal experience of apprenticeship of candidates
for teachers in the format of formative assessment. We and our other colleagues
have become active promoters of formative assessment practices. Thus, pre-service
teachers could, on the one hand, “from the inside” see all the features of the new
assessment format; on the other hand, they could play the role of an assessor.

The fourth direction covered the domain of teaching practice, which provided
an opportunity to apply existing knowledge and skills in teaching and develop
them under the guidance of experienced teachers. The internship programme
included assignments aimed at shaping the teacher candidates’ experience in
setting assessment goals; skills in the development of assessment tools, analysis,
and interpretation of assessment results, feedback experience. The activities of
future teachers in pedagogical practice were accompanied by reflection and critical
assessment of their activities, including with the use of video recordings of students’
lessons.

The fifth direction expanded the possibility of interaction of future mathematics
teachers with the professional community. The long-term cooperation of teachers
of our university with practicing school teachers has made it possible to involve
students-teachers in various forms of professional interaction through joint
participation in scientific and seminars, conferences, master classes, the subject
of which examines the assessment activity of a mathematics teacher in various
contexts.

The combined implementation of these areas ensures both horizontal and
vertical relationships of the educational programme: not only between training
and assessment or between individual disciplines, each of which contributes to the
achievement of the designated goal, but also between theoretical and preparation
for assessment activities and its practical implementation both in the learning
process and within the framework of pedagogical practice, between the content of
disciplines and the organisational and activity-related aspects of its development,
between the formation of value-semantic attitudes regarding the importance of the
teacher’s evaluative activities and reflective practices that allow students to realise
themselves as an evaluator, between general pedagogical evaluative knowledge,
and the context of their application in teaching mathematics. In addition, when
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implementing this approach, students have many opportunities to alternately act
as both assessed and assessors.

Results of the Experimental Study

Approaches to Classroom Assessment. The results of ACAI on part one “Approaches
to Assessment” after the assessment course (scenarios 1 and 3) in accordance with
gender and language of instruction are presented in Table 1.

Table 1
Distributions of response options for part one ACAI after completing an
assessment course: approaches to classroom assessment themes by gender and
language of education (%)

. Language
Theme Response option Gender of education
Female Male Kazakh | Russian
n=24) | (n=12) | (n=26) | (n=10)
Assessment of learning 45,83 50 46,15 50
A;iii)s;rsl:;lt Assessment for learning 4,67 33,33 38,46 40
Assessment as learning 12,5 16,67 15,39 10
Design 25 25 23,08 30
Assessment ;g o ing 5833 | 5833 | 61,54 50
processes
Communication 16,67 16,67 15,38 20
Standard treatment 54,17 50 53,85 50
Fairness |Equitable treatment 25 33,3 26,92 30
Differentiated approach | 20,83 16,67 19,23 20
Reliability 50 50 50 50
Measure- [ bty 2,83 16,67 19,23 20
ment theory
Reliability & validity 29,17 33,33 30,77 30

There were no significant differences in the results of ACAI in groups with
different languages of instruction, as well as differences between the groups of men
and women: 45,83% of females and 50% of males chose the assessment of learning;
assessment for training was chosen by 41,67% of females and 33,33% of males;
assessment as training — 12,5% of females and 16,67% of males. Explaining the
choice of the goal of the assessment of learning in focus group interviews, students
pointed to their own past experience in school: At school, I have always believed
that assessment is the final result of learning (Alexander D.); The teacher at school
always told us that our grades are a result of work (Asel M.). Thus, most math teacher
candidates after completing a special assessment course focus on final grade scores
that emphasise the reliability and standardised administration of grades.
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The choice of approaches “Use” (58,33% of women and the same number of
men), “Standard” (54,17% — women and 50% of men), “Reliability” (50% of women
and men) also correlates with the personal experience of pre-service teachers, how
their learning outcomes were assessed in school. Thus, student teachers prefer
to use assessment to record learning outcomes and are guided not by fairness in
assessment or a differentiated approach, but by the standard use of assessment. In
a focus group conversation, it turned out that due to a lack of deep mathematical
knowledge students did not notice certain nuances in assessment tasks, and also
could not distinguish types of errors when performing these tasks.

Results from the same portion of ACAI reuse at the end of the fourth year (Table
2) indicate changes in assessment concepts among prospective math teachers: 1)
there is a predominance of the approach to assessment for teaching (58,33%); 2)
increased focus on development (41,67%) and communication in the assessment
process (33,33%); 3) the priority of simultaneously ensuring the reliability and
validity of the assessment (58,34% of females and 50% of males) emerged.

Table 2

Distributions of response options for part one ACAI after the fourth year of
education: approaches to classroom assessment themes by gender and language of

education
Theme Response option Gender Language of education
Female Male B Russian (n =
(n=24) (n=12) Kazakh (n = 26) 10)
A Assessment of learning 16,67 16,67 15,39 20
Ssess-
ment |Assessment for learning 58,33 58.33 57,69 60
PUTPOSES | ) ssessment as learning 25 25 26,92 20
A Design 41,67 41,67 42.,31 40
Ssess-
ment |Use/Scoring 25 25 23,08 30
PrOCESSES | communication 33,33 33,33 34,61 30
Standard treatment 16,67 25 19,23 20
Fairness |Equitable treatment 33,33 25 30,77 30
Differentiated approach 50 50 50 50
M Reliability 20,83 16,67 19,23 20
easure-
ment |Validity 20,83 33,33 23,08 30
theory Ipaliability & validity 58,34 50 57,69 50

Thus, the commitment of candidates for mathematics teachers has shifted
from summative assessment to formative assessment, as well as to assessment that
focuses on individualised approaches. The use of Pearson’s test to compare the
results (Table 3) also allows us to conclude that there is a statistical difference in
the results of the two surveys conducted in this part of the ACAI questionnaire.
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Table 3
Distributions of response options for part one ACAI: approaches to classroom
assessment themes. Results of Pearson’s Chi-square tests

After assess- | After fourth .. i Critical
Response Empirical | Critical .
Theme . ment course |year of educa- value | Conclusion
option . value value 0.05
(n) tion (n) 0.01
Igfsf:ﬁﬁgt 17 6 Statistically
Assessment |[Assessment 7,804 5,991 9,21 dlffergnt at
N 14 21 a signifi-
purposes |for learning level
Assessment 5 9 cance ‘eve
as learning of 0,05
Design 9 15 Statistically
Assessment [Use/Scoring 21 9 8,3 5,991 9,21 glsflfgﬁgf at
processes Communica- 6 12 cance level
tion of 0,05
tsrtj;‘ii‘git 19 7 Statistically
) Equitable 10,426 5991 | o1 |differentat
Fairness 10 11 a signifi-
lreatment cance level
Differentiat-
ed approach 7 18 of 0,01
- Statistical-
Measure- Reliability 18 7 7703 5991 991 ly different
ment the- |Validity 7 9 ’ ’ ’ at a signifi-
ory Reliability & 1 2 cance level
validity of 0,05

Perceived Skill in Classroom Assessment. The second part of ACAI was intended
to determine students’ perception of their own skills, which they can demonstrate
in classroom assessment. Most of the students, regardless of gender and language
of instruction, rated themselves as beginner assessors. The descriptive statistics of
this part ACAI are presented in Table 4.

Table 4
Descriptive statistics for part two ACAI after completing assessment course and
after fourth year of study: perceived skill in classroom assessment

After complet-
(e COMPIEE 1 e fourth year
. ing assessment .
Subscales and items course of education

M SD M SD
2,49 0,82 2,86 0,72

Subscale: Monitoring, Analysing, and Communi-
cating Assessment Results

I am confident that I can formulate a clear purpose
(e.g., diagnostic, formative, summative) that supports
teaching and learning towards achievement of curric-
ulum expectations.

2,64 0,68 3,14 0,64

The Education and Science Journal. Scholarly journal Vol. 26, N2 3. 2024

105



© lImurupumnosa U. b., PBanosa A. C., Tamkurutos A. A., KormHosa O. JI.
Pa3BuTHEe OLIEHOYHOI IPaMOTHOCTY OYAYIIMX YIUTeei i MaTeMaTUKY: KOMIUIEKCHBIN TTOIXO0],

I am confident that I will be able to organise the as-
sessment in accordance with the established curricu- | 2,06 1,01 2,56 0,69

lum expectations.
I am confident that I can ensure that students are ade-

quately prepared for the exams in terms of resources, | 2,69 0,67 2,78 0,76

time and learning opportunities.
I will be able to provide timely feedback to students

to improve their learning

I will be able to provide useful feedback to students
to improve their learning.

Subscale: Assessment Design, Implementation, and
Feedback

I find it necessary to communicate purposes and uses
of assessment to parents/guardians when appropriate.

2,64 0,80 2,97 0,65

2,42 0,77 2,83 0,74

2,60 0,87 3,05 0,85

331 | 082 | 3,53 | 065

I am confident that I will be able to monitor and re-
vise my assessment practice to improve the quality 2,25 1,00 2,72 0,.97

of my instructional practice
I will be able to use a variety of strategies to analyse

test and assessment results at both student and class 2,61 0,77 3 0,68

levels.
I am confident that my reports will be based on a

sufficient body of evidence and provide a summary
of student learning toward meeting curriculum ex-

pectations.
I will be able to engage students in monitoring their

own learning and using assessment information to
develop their learning skills and personalised learn-

2,86 0,68 3,31 0,.75

228 | 1,00 | 2,5 | 0091

ing plans.

ill;ll\;e thought deeply about my approach to assess- 2.5 0.56 3.83 0.61
I am able to articulate my personal philosophy of as-

sessment recognising its alignment and misalignment| 2,25 0,69 2,44 0,73

with assessment policies and theory.

After completing the assessment course, the average indicators for Subscale:
Monitoring, Analysing, and Communicating Assessment Results - 2,49, for
Subscale: Assessment Design, Implementation, and Feedback — 2,60. The correlation
coefficient between subscales is 0,63.

Low results indicated that future teachers were poorly prepared to implement
assessmentin practice after studyinga special assessment course: Fromthe assessment
course I learned how to organise assessment in accordance with the requirements of the
curriculum programmes, but I am not sure that I can do it in practice (Raushan B.);
The lecturer who gave us the assessment course gave us examples from the practice of
assessment, but not in mathematics, so I am not sure that I will be able to carry out
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an effective formative assessment in practice (Anastasia A.); From the criterion-based
assessment course, I realised how important formative assessment is, but it seems to me
that I will assess my students as the school teacher estimated us (Aizat K.).

At this stage, student-teachers were not able to form mathematical knowledge
for teaching. For example, future teachers quite clearly described general differences
for the purposes of summative and formative assessment, but when asked to give
a specific example of such goals in the context of mathematics, the interview
organisers heard uncertain vague answers.

When re-questioned on this part at the end of the fourth year of education,
student-teachers were guided by their work as assessors during their teaching
practice. The results of this part of ACAI are a presented in Table 4. There were
no significant differences in the results by gender and language of instruction of
the survey participants. Average indicators for Subscale: Monitoring, Analysing,
and Communicating Assessment Results — 2,86, for Subscale: Assessment Design,
Implementation, and Feedback — 3,05. At the same time, the lowest indicator of
the Monitoring, Analysing and Communicating subscale of the assessment results
corresponded to item “I am confident that I will be able to organise the assessment
in accordance with the established curriculum expectations” — 2,56, and of the
Assessment Design, Implementation, and Feedback subscale on the item “I am able
to articulate my personal philosophy of assessment recognising its alignment and
misalignment with assessment policies and theory” — 2,44. The highest result on
these subscales, respectively, for items “I am confident that I can formulate a clear
purpose that supports teaching and learning towards” — 3,14 and “I have thought
deeply about my approach to assessment” — 3,83. The results survey of the second
part of the ACAI at the end of the fourth year of the education confirmed the increase
in the assessment literacy of prospective math teachers.

Despite the fact that some points show that students’ perception of themselves
as competent assessors did not increase significantly, but this is explained, among
other things, by the fact that student teachers have become more demanding about
their assessment skills. Thus, during the interview in the focus group, the thoughts
were expressed: The more I learned about feedback methods, the more I thought that I
still had a lot to learn in order to use them correctly (Nurkhan A.); I began to understand
that developing assignments for formative assessment are a very difficult job, so I cannot
consider myself fully prepared for it (Tatiana B.); Although it seemed to me that I was
giving students useful feedback about their work, it turned out that they did not always
understand them well (Balnur N.).

Focus group interviews also confirmed the impact of various trends on the
development of assessment literacy in future math teachers. Candidates for teachers
testified that they began to better understand the mathematical component of
assessment, because: better represent the ideal answer of a student in mathematics
(Anastasia A., Nurkhan A., Asylkhan Sh.). The results of the focus group interviews
showed that virtually all students believe that peer assessment allows them to gain
experience in assessment, as well as a deeper understanding of mistakes. Among
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the factors that influenced future teachers to rethink their assessment concepts, the
study participants identified personal experience of immersion in the practice of
assessment in the context of mathematics.

Let us also note that the teachers leading the courses for the students
participating in this study noticed that they began to ask more questions, clarifying
unclear points,were more attentive torecommendations for completing assignments,
independently choose strategies for solving a cognitive task, understanding the best
quality of its implementation and more carefully carried out their work.

The future teachers also recognised the experience of assessing schoolchildren
during their teaching practice at school as a significant factor. In the focus group
interview, they noted that during the teaching practice they also learned a lot: in
school, my mentor always asked me how I would use the assessment results and showed
me how to do this when making decisions about individual students and planning to
learn (Rustem Zh.). Student-teachers also noted the important role of assessment
interaction with university professors and current school teachers: I think that I
understood the importance of formative assessment only when the lecturers organised
such an assessment for us, as well as when we discussed this issue with the current
school teachers (Dianara A.).

Assessment Professional Learning Priorities and Preferences. In part 3(A) of ACAI
the choice priorities of vocational training for the development of assessment
literacy of future teachers was assumed (Table 5).

Table 5

Descriptive statistics for part three (A) ACAI after completing assessment course:
professional learning priorities

Subscales and items M | SD
Subscale: Integrating and Communicating Assessment Practices 3,49| 0,99
Choosing the appropriate purpose of assessment (e.g. diagnostic, formative, summative)
. . 3,47| 0,94
based on instructional goals and assessments.
Communicating assessment purposes, processes, and results to students, parents/guard-
- 3,39| 1,05
ians, and other stakeholders.
Cultivating fair assessment conditions for all learners, with sensitivity to student diversity 379|078
and exceptional learners. ’ ’
Disclosing accurate information about assessments. Protecting the rights and privacy of
3,47 1,03
students that are assessed.
Integrating formative assessment (including assessment for and as learning) during in-
. . . : 3,53| 1,13
struction to guide next steps in teaching.
Analysring and using assessment information to guide instructional decisions and sup- 3.36| 1.02

port student learning.
Subscale: Alignment with Current Assessment Theory, Principles, and Practices 2,71 0,75

Constructing assessments in alignment with current assessment theory, principles, and
practices.

Administering assessments in alignment with current assessment theory, principles, and
practices

2,64| 0,72

2,86 0,76
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Scoring assessments in alignment with current assessment theory, principles, and prac- 281] 0.71
tices. s s
Interpreting and using assessment information in alignment with current assessment 253| 0.77
theory, principles, and practices. ’ ’

This part ACAI (3 (A)) was used only once after the completion of the
assessment course, as the purpose was to obtain information to determine aspects
of further assessment learning, taking into account the preferences of the students.
Students, having studied the assessment course, demonstrated that they adhere to
the direction of integration and dissemination of assessment practices in further
education, as evidenced by the average scores on this subscale from 3,36 (analysing
and using assessment information to guide instructional decisions and support
student learning) to 3,72 (cultivating fair assessment conditions for all learners, with
sensitivity to student diversity and exceptional learners). Lower scores were noted
by the students on the subscale “Alignment with the current theory of assessment”.

The results ACAI of part 3 (B) of the questionnaire after the fourth year of study
(Table 6) showed that after starting work at school, to improve their assessment
literacy, student-teachers prefer full-time group teaching, group teaching (mean
value 4,19), or learning one-on-one, which is provided by the involvement of
mentors (average value 3,10).

Table 6
Descriptive statistics part three (B) ACAI after fourth year of study: professional
learning preferences

Subscales and items M | SD
Subscale: Online Learning 2,13| 0,85

Online full-length assessment course working independently. 2,141 0,72
Online full-length assessment course working with cohort of other practising teachers. 1,92| 0,91
A series of short online assessment modules offered as independent studies. 2,36| 0,83
A series of short online assessment modules working with cohort of practising teachers. [2,44[ 0,65
Webinars 1,81] 0,98
Subscale: Face-to-Face, Group Learning 4,19| 0,72

Face-to-face full-length assessment course with a cohort of other practising teachers. 3,83| 0,70
Face-to-face short assessment module with a cohort of other practising teachers. 4,19| 0,71
Classroom-embedded collaborative learning/inquiry working with colleagues. 4,39| 0,60
Classroom-embedded collaborative learning/inquiry working an expert. 4,33] 0,76
Subscale: One-on-One Learning 3,10| 0,84

One-on-one mentoring with peer teacher. 3,11] 0,78
One-on-one mentoring with a support teacher. 3,08| 0,91

The students themselves are talking about this: While working at school, I am
ready to develop my assessment skills in online learning, but I think it is better if it
will be joint training with other colleagues face-to-face (Anar A.); When I’ll work at
school, I would like to be able to discuss different assessment methods in groups with my
colleagues, as well as with young teachers like me (Andrey Yu.).
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Discussion

Our discussion focused on three questions, which define the objectives of the
research. The results of the first stage of the study confirmed the conclusions by
A. Looney et al. [18], S. Pastore, H. Andrade [19], C. DeLuca, S. Johnson [31] et al.
that an assessment course alone is not enough to achieve a high level of assessment
literacy among prospective teachers. Half of the study participants continued to take
the classroom assessment as a final event. Most students at this stage defined their
level of assessment literacy as “beginner”. In addition, despite the fact that individual
students after completing this course assessed themselves as experienced assessors,
many of them could not always prove themselves as such in further training when
performing a variety of tasks related to the formulation of assessment purposes, the
design materials of assessment in a specific subject context maths. Students also
had difficulty linking assessment purposes, assessment tasks, and interpretation
of results. We believe that the reason is that the pedagogical knowledge gained
by student teachers during the assessment course was not correlated with their
mathematical knowledge, which, moreover, was not enough yet — new mathematical
knowledge for teaching and assessment was not formed. Our research also supports
earlier findings that student teachers’ level of assessment literacy is significantly
influenced by their previous personal assessment experience (D. A. Primerov,
Z. M. Bolshakova [24], M. Algassab et al. [44]).The results obtained complement and
expand the understanding of the positive impact of assessment education on the
development of assessment literacy of future teachers (0. A. Chikova et al. [5],
D. A. Primerov, Z. M. Bolshakova [24], C. DeLuca, H. Braund [34], M. F. Hill et al.
[40], E. N. Zemlyanskaya [55]). It is impossible not to take into account that the
development of professionalism of future mathematics teachers in the field of
assessment requires taking into account many interrelated factors, which in our
study are presented in five areas consistent with the basic principles of assessment
education. However, it is worth recognising the conclusions by I. B. Shmigirilova et al.
[6], C.M. Gotch, B.F.French [28], K. Livingston, C. Hutchinson [56], T. V. Chetvertnykh
[57] et al. about the need for further work towards increasing the level of assessment
competence of existing teachers.

At the same time, we should note that an integrated approach that implements
assessment education in the pre-professional training of mathematics teachers
had a significant impact on their perception of themselves as assessors. This
can be evidenced, for example, by the fact that the self-esteem of candidates for
mathematics teachers on the item “I have thought deeply about my approach to
assessment” of the second part of ACAI increased most strongly: from 2,5 to 3,83.
This is also confirmed by the statements of the focus group interview participants
and it is found that pre-professional teachers have become more demanding to
perceive themselves as assessors. Thus, that reflexive practices and the possibility
of being “inside” the assessment for learning play a significant role in building the
identity of teachers as assessors.
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It is noteworthy that, pointing to further preferences in vocational training, as a
priority for improving assessment literacy, future mathematics teachers chose group
teaching and one-to-one training with a mentor or with peers. Teacher students
believe that such professional training, as opposed to online learning, will take more
into account their current level of assessment literacy and individual needs.

Conclusions

Any reforms in education cannot be carried out without the support of teachers.
Also, the reform of the educational assessment system in any country cannot
be ensured without the profound knowledge and skills of teachers in this area.
Therefore, assessment literacy should be recognised as a significant component of a
teacher’s professional competence. Since a specific assessment course is not enough
to significantly develop the assessment literacy of student-teachers, it is necessary
to use the various possibilities of the curriculum as a basis for assessment learning.

The scientific novelty of the study lies in the generalisation of the
characteristics of assessment literacy as a significant component of a teacher’s
professional competence and, on this basis, the identification of areas integrated in
the process of university training of future teachers will have a significant impact
on the development of their assessment literacy. The five directions described in
the research results correspond to the features of an integrative approach, since
they provide horizontal and vertical links between individual disciplines of the
educational programme, between the theory of assessment and the practice of
assessment activities, between the development of value-semantic, knowledge
and activity components of assessment literacy, between knowledge about
assessment and mathematical knowledge, between the roles of the assessed and the
assessor, which are alternately played by students. Integration is also manifested
by an increase in the level of students’ assessment literacy and their systematic
immersion in reflective practices, which is reflected in an increase in their demands
on themselves, which has a positive effect on their attitude towards learning in
general.

The experience of implementing these areas made it possible to determine the
conditions that must be met when implementing this integrative approach:

-readiness of university teachers to improve their own assessment practices, the
formation of their competencies that determine the choice of the most appropriate
educational technologies and tools;

- use of teaching methods and forms that meet the needs of the students
themselves;

- development of students’ ideas about professional skills and personal beliefs
necessary for competent assessment, formation of a philosophy of educational
assessment that meets the requirements of effective learning;

- development of pre-service teachers’ general pedagogical knowledge,
knowledge of assessment, as well as mathematics knowledge for teaching and
assessment, ensuring their interconnection;
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- formation of future teachers’ beliefs about the importance of assessment for
learning;

- activation of candidates for teachers’ ideas about professional skills and
personal beliefs necessary for competent assessment;

- maintaining an active educational activity of future teachers in the analysis
and development of various assessment practices, implementation of training using
methods that simulate situations of real practical assessment activities;

- enhancing educational communication through group work;

- providing pre-service teachers with experiences of feedback, self-assessment,
and mutual assessment;

- independent development by future teachers of assignments for various
assessment purposes and the formation of their professional value judgments;

- providing an opportunity to test the acquired assessment skills in the process
of teaching practice; and

- encouraging pre-service teachers’ reflective practices and facilitating by them
rethinking of their own assessment experience, including in interaction with the
professional community.

The fundamental condition for increasing the effectiveness of the development
of assessment literacy of future teachers is the interest and unification of efforts of
university teachers, school teachers and students themselves through appropriate
strategies and incentives. This will require maintaining a level of assessment literacy
and other professional competencies of university teachers and school employees
that corresponds to the current stage of development of the educational system,
which in turn will ensure constant professional development for the subjects of this
process.

Thus, the implementation of an integrated approach to the formation of
assessment literacy of future teachers should be ensured:

- at the level of the education system — recognition of assessment literacy as a
significant component of a teacher’s professional competence and, based on this, a
critical rethinking of learning goals and expected results;

- at the institutional level — ensuring constructive coherence (compliance)
of all components of training (goals, content, technologies, educational results),
maintaining the current level of professional competence of university teachers, as
well as ensuring multi-vector interaction of all subjects of the educational process
inside and outside the educational organisation; and

— at the personal level — the readiness and ability of teachers to develop the
competencies necessary to organise and support the learning process, adequate to
the target guidelines, increasing students’ responsibility for the results of their own
learning.

The practical significance of the study is that it contributes to expanding the
understanding of the features of assessment teaching in university teacher training.
Our experience can be used for professional training of future mathematics teachers
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not only in Kazakhstan but also in other countries. Also, the experience can be
extrapolated to the contexts of preparing future teachers for other subject areas.

Realising that pre-training cannot provide candidate teachers with the
assessment knowledge and skills necessary for an entire professional career, we
have noticed that pre-training can do the main thing — to lay an understanding
of their necessity and importance. Therefore, the important results of the study
include the fact that the majority of candidates for teachers have developed an
understanding that their assessment literacy requires further development already
in their professional activities.

Taking everything into consideration, we are convinced that the implementation
of these directions in the training of future mathematics teachers also significantly
influenced our attitude to assessment: modelling assessment as learning and its
implementation in the practice of preparing candidates for mathematics teachers
changed our own assessment strategies.

Limitations and Further Research

The findings presented in the research paper may be subject to a number
of limitations. First, the small size of the cohort of students participating in the
study can affect the accuracy of the results. Secondly, the practice of teaching
under control conditions may have some, albeit minor, differences from ordinary
practice. Third, since many factors related to the personal characteristics of student
teachers, teacher-teachers, subject, and social contexts are reflected in learning and
assessment, the impact of the five areas considered on the formation of assessment
literacy of prospective teachers in other contexts may differ. Therefore, we consider
it necessary to continue theoretical and empirical research aimed at clarifying the
conditions that contribute to the effectiveness of the process of developing the
assessment literacy of pre-professional teachers. In particular, in our opinion, it is
important to develop and test methods for assessing the work of candidate teachers
that are suitable for educational solutions in the context of assessment learning.

Finally, for us it was the first experience of adapting the teaching of student
teachers to the assessment system, which is new for the Kazakh school. And due
to the deficiency of evidence-based research on the development of assessment
knowledge, skills, and beliefs of teachers in the subject context of mathematics, our
daily practices with pre-professional teachers were built in many aspects based on
our own experience and intuition. Thus, this line of research is also relevant.

References

1. Baird J. A. The currency of assessments. Assessment in Education: Principles, Policy & Practice.
2013; 20 (2): 147-149. DOI: 10.1080/0969594X.2013.787782

2. Hopfenbeck T. N. Assessment reforms and grading. Assessment in Education: Principles, Policy &
Practice. 2019; 26 (3): 255-258. DOI: 10.1080/0969594X.2019.1625510

3. Shapovalova O. N., Efremova N. F. The didactic potential of formative assessment of meta-dis-
ciplinary results of schoolchildren: Russian and foreign experience. Mir nauki. Pedagogika i psikhologiya

The Education and Science Journal. Scholarly journal Vol. 26, N2 3. 2024

13



© lImurupumnosa U. b., PBanosa A. C., Tamkurutos A. A., KormHosa O. JI.
Pa3BuTHEe OLIEHOYHOI IPaMOTHOCTY OYAYIIMX YIUTeei i MaTeMaTUKY: KOMIUIEKCHBIN TTOIXO0],

= World of Science. Pedagogy and Psychology [Internet]. 2019 [cited 2023 May 05]; 7 (6). Available from:
https://mirnauki.com/issue-6-2019.html (In Russ.)

4. Chikova O. A., Davydova N. N., Simonova A. A. Independent assessment of the quality of condi-
tions for implementing educational activities in the region: Statistical analysis of the results. Perspek-
tivy nauki i obrazovania = Perspectives of Science and Education. 2021; 54 (6): 606—620. DOI: 10.32744/
pse.2021.6.40 (In Russ.)

5. Shmigirilova I. B., Rvanova A. S., Grigorenko O. V. Assessment in education: Current trends, prob-
lems and contradictions (review of scientific publications). Obrazovanie i nauka = The Education and Sci-
ence Journal. 2021; 23 (6): 43-83. DOI: 10.17853/1994-5639-2021-6-43-83 (In Russ.)

6. Shmigirilova I. B., Rvanova A. S., Tadzhigitov A. A., Kopnova O. L. Education reform in Kazakh-
stan: Ways of teacher assessment literacy development. Obrazovanie i nauka = The Education and Science
Journal. 2022; 24 (4): 140-167. DOI: 10.17853/1994-5639-2022-4-140-167 (In Russ.)

7. Abukhanova A. B. Contents of professional development of teachers in terms of updating the
content of education. Vestnik KAZNPU imeni Abaja, serija “Pedagogicheskie nauki” = Bulletin of the Abai
university — “Pedagogical Sciences” [Internet]. 2019 [cited 2023 May 03]; 2 (62): 284—287. Available from:
http://sp.kaznpu.kz/docs/jurnal _file/file20190529031400.PDF (In Russ.)

8. Kenzhetaeva R. O., Nurzhanova S. A. Evaluation component in the activities of the teacher of
initial classes. Vestnik Kazahskogo nacional’nogo zhenskogo pedagogicheskogo universiteta = Bulletin of Ka-
zakh National Women’s Teacher Training University [Internet]. 2019 [cited 2023 May 03]; 3 (79): 222-227.
Available from: https://elibrary.ru/item.asp?id=47236603 (In Russ.)

9. Omarov Y. B., Toktarbayev D. G., Rybin L. V., Saliyeva A. Z., Zhumabekova F. N. Methods of form-
ing professional competence of students as future teachers. International Journal of Environmental and
Science Education [Internet]. 2016 [cited 2023 May 04]; 11 (14): 6651-6662. Available from: http://www.
ijese.net/makale/948.html

10. Sarybayeva A. K., Berkinbayev M. O., Kurbanbekov B. A., Berdi D. K. The conceptual approach to
the development of creative competencies of future teachers in the system of higher pedagogical edu-
cation in Kazakhstan. European Journal of Contemporary Education. 2018; 7 (4): 827-844. DOI: 10.13187/
ejced.2018.4.827

11. Meterbaeva K., Kiyassova K. Updated content of education in terms of criteria-based assess-
ment of students’ educational achievements. Vestnik KAZNPU imeni Abaja, serija “Pedagogicheskie nauki”
= Bulletin of the Abai university. Series “Pedagogical Sciences”. 2020; 1 (65): 83-87. DOI: 10.51889/2020-
1.1728-5496.14

12. Shmigirilova I. B., Rvanova A. S. Experience in the formation of evaluative competence of future
mathematics teachers. In: Bozhenkova L. I., Egupova M. V. (Eds.). Actual Problems of Teaching Mathemat-
ics and Computer Science at School and University. Proceedings of the VI International Scientific Internet Con-
ference [Internet]. Moscow; 2021 [cited 2023 May 02]; p. 373-379. Available from: https://www.elibrary.
ru/item.asp?id=45670771 (In Russ.)

13. Shumeiko T. S. Innovative approaches in the formation of the future teachers’ readiness for
assessment of the training activity on computer science. Vestnik KAZNPU imeni Abaja, serija “Pedagog-
icheskie nauki” = Bulletin of the Abai university. Series “Pedagogical Sciences” [Internet]. 2019 [cited 2023
May 13]; 4 (64): 209-214. Available from: http://sp.kaznpu.kz/docs/jurnal_file/file20200113110758.pdf
(InRuss.)

14. Andersson C., Palm T. Characteristics of formative assessment that enhance student achieve-
ment in mathematics. Education Inquiry. 2017; 8 (2): 104—122. DOI: 10.1080/20004508.2016.1275185

15. Efremova N. F. The motivational aspect of the independent assessment of academic achieve-
ment. Rossiiskii psikhologicheskii zhurnal = Russian Psychological Journal. 2017; 14 (2): 227-244. DOI:
10.21702/rpj.2017.2.13 (In Russ.)

Tom 26, N2 3. 2024 O6pa3oBaHMe U HayKa. Hay4YHblin XXypHan

14



© Shmigirilova I. B., Rvanova A. S., Tadzhigitov A. A., Kopnova O. L.
Developing assessment literacy of future mathematics teachers: An integrative approach

16. Temnyatkina O. V. Mechanisms of formative assessment in the additional professional educa-
tion of teachers. Obrazovanie i nauka = The Education and Science Journal. 2023; 25 (5): 106-134. DOI:
10.17853/1994-5639-2023-5-106-134 (In Russ.)

17. Kalashnikova N. G., Zharkova E. N., Belorukova E. M The content and diagnostics of the teach-
er’s evaluative competence. Innovacionnye proekty i programmy v obrazovanii = Innovative Projects and
Programs in Education [Internet]. 2018 [cited 2023 May 14]; 3: 58-66. Available from: https://elibrary.ru/
item.asp?id=35575176 (In Russ.)

18. Looney A., Cumming J., van Der Kleij F., Harris K. Reconceptualising the role of teachers as as-
sessors: Teacher assessment identity. Assessment in Education: Principles, Policy & Practice. 2018; 25 (5):
442-467.DOI: 10.1080/0969594X.2016.1268090

19. Pastore S., Andrade H. Teacher assessment literacy: A three-dimensional model. Teaching and
Teacher Education. 2019; 84: 128-138. DOI: 10.1016/j.tate.2019.05.003

20. Savinykh G. P., Volchek M. G. Teacher evaluation competencies as a component of intra-school
assessment. Sibirskiy uchitel’ = Siberian Teacher. 2021; 3 (136): 80-85. (In Russ.)

21.Xu Y., Brown G. T. L. Teacher assessment literacy in practice: A reconceptualization. Teaching
and Teacher Education. 2016; 58 (1): 149-162. DOI: 10.1016/j.tate.2016.05.010

22. Brookhart S. Educational assessment knowledge and skills for teachers. Educational Measure-
ment: Issues and Practice. 2011; 30: 3-12. DOI: 10.1111/j.1745-3992.2010.00195.x

23. Andersson C., Palm T. Reasons for teachers’ successful development of a formative assessment
practice through professional development — a motivation perspective. Assessment in Education: Princi-
ples, Policy & Practice. 2018; 25 (6): 576-597. DOI: 10.1080/0969594X.2018.1430685

24. Primerov D. A., Bolshakova Z. M. Scientific approaches to the building of evaluation compe-
tence. Mir nauki, kul’tury, obrazovanija = The World of Science, Culture and Education [Internet]. 2012 [cited
2023 May 17]; 3 (34): 67-69. Available from: http://amnko.ru/index.php/russian/journals (In Russ.)

25. Selyukov R. V. Modeling of process of formation of estimated competence of future teachers
in the conditions of dual training. Sovremennoe pedagogicheskoe obrazovanie = Modern Teacher Educa-
tion [Internet]. 2018 [cited 2023 May 17]; 6: 79-83. Available from: https://www.elibrary.ru/item.as-
p?id=36425580& (In Russ.)

26. Vladimirova L. M. Development of teacher assessment competence as a pedagogical problem.
Nauka i shkola = Science and School. 2020; 3: 93-98. DOI: 10.31862/1819-463X2020-3-93-99 (In Russ.)

27.DeLuca C., Bellara A. The current state of assessment education: Aligning policy, stand-
ards, and teacher education curriculum. Journal of Teacher Education. 2013; 64 (4): 356-372. DOI:
10.1177/0022487113488144

28. Gotch C. M., French B. F. A systematic review of assessment literacy measures. Educational
Measurement: Issues and Practice. 2014; 33 (2): 14-18.DOI: 10.1111/emip.12030

29. Schneider C., Bodensohn R. Student teachers’ appraisal of the importance of assessment in
teacher education and self-reports on the development of assessment competence. Assessment in Educa-
tion: Principles, Policy & Practice. 2017; 24 (2): 127-146. DOI: 10.1080/0969594X.2017.1293002

30. Vladimirova L. M. Main difficulties in the development of the assessment competence of teach-
ers. Izvestija Saratovskogo universiteta. Novaja serija. Serija: Filosofija. Psihologija. Pedagogika = Izvestiya
of Saratov University. Philosophy. Psychology. Pedagogy. 2021; 21 (3): 339-343. DOI: 10.18500/1819-7671-
2021-21-3-339-343 (In Russ.)

31.DeLuca C., Johnson S. Developing assessment capable teachers in this age of ac-
countability. Assessment in Education: Principles, Policy & Practice. 2017; 24 (2): 121-126. DOI:
10.1080/0969594X.2017.1297010

32. Grainger P.R., Adie L. How do pre-service teacher education students move from novice to expert
assessors? Australian Journal of Teacher Education. 2014; 39 (7): 88—105. DOI: 10.14221/ajte.2014v39n7.9

The Education and Science Journal. Scholarly journal Vol. 26, N2 3. 2024

15



© lImurupumnosa U. b., PBanosa A. C., Tamkurutos A. A., KormHosa O. JI.
Pa3BuTHEe OLIEHOYHOI IPaMOTHOCTY OYAYIIMX YIUTeei i MaTeMaTUKY: KOMIUIEKCHBIN TTOIXO0],

33.Deneen C. C., Brown G. T. L. The impact of conceptions of assessment on assessment literacy in
a teacher education program. Cogent Education. 2016; 3 (1): 1-14. DOI: 10.1080/2331186X.2016.1225380

34. DeLuca C., Braund H. Preparing assessment literate teachers. In: Oxford Research Encyclopedia
of Education. 2019. DOI: 10.1093/acrefore/9780190264093.013.487

35. Bystritskaya E. V., Alenina A. A., Labazova A. V., Antonova V. V. Theoretical and methodological
foundations of the process of formation of the evaluation competence in the future teacher of general
cultural disciplines. Global’nyj nauchnyj potencial = Global Scientific Potential [Internet]. 2020 [cited 2023
May 18]; 12 (117): 89-91. Available from: https://elibrary.ru/item.asp?id=44847011 (In Russ.)

36. Ayalon M., Wilkie K. J. Developing assessment literacy through approximations of practice: Ex-
ploring secondary mathematics pre-service teachers developing criteria for a rich quadratics task. Teach-
ing and Teacher Education. 2020; 89: 103-111. DOI: 10.1016/j.tate.2019.103011

37. Chick H., Beswick K. Teaching teachers to teach Boris: A framework for mathematics teacher ed-
ucator pedagogical content knowledge. Journal of Mathematics Teacher Education. 2018; 21 (5): 475-499.
DOI: 10.1007/s10857-016-9362-y

38. Tumasheva O. V. Methodical training of future teachers: Immersion in professional reality. Vy-
sshee obrazovanie v Rossii = Higher Education in Russia [Internet]. 2017 [cited 2023 May 23]; 12 (218):
63-70. Available from: https://elibrary.ru/item.asp?id=30770725 (In Russ.)

39. Grossman P., Hammerness K., McDonald M. Redefining teaching, reimagining teacher education.
Teachers and Teaching: Theory and Practice. 2009; 15 (2): 273-289. DOI: 10.1080/13540600902875340

40. Hill M. F., Ell F., Grudnoff L., Haigh M., Cochran-Smith M., Chang W.-C., Ludlow L. Assessment
for equity: Learning how to use evidence to scaffold learning and improve teaching. Assessment in Educa-
tion: Principles, Policy & Practice. 2017; 24 (2): 185-204. DOI: 10.1080/0969594X.2016.1253541

41.Ball D. L., Thames M. H., Phelps G. Content knowledge for teaching: What makes it special?
Journal of Teacher Education. 2008; 59: 389-407. DOI: 10.1177/0022487108324554

42. Charalambous C. Y., Litke E. Studying instructional quality by using a content-specific lens: The
case of the mathematical quality of instruction framework. ZDM Mathematics Education. 2018; 50 (3):
445-460.DOI: 10. 1007/ s11858- 018- 0913-9

43. Morris A. K., Hiebert J. Mathematical knowledge for teaching in planning and evaluating in-
struction: What can preservice teachers learn? Journal for Research in Mathematics Education [Internet].
2009 [cited 2023 May 23]; 40 (5): 491-529. Available from: https://www.jstor.org/stable/40539354

44. Alqassab M., Strijbos J. W., Ufer S. Training peer-feedback skills on geometric construction
tasks: Role of domain knowledge and peer-feedback level. European Journal of Psychology Education. 2018;
33(1): 11-30. DOI: 10.1007/s10212-017-0342-0

45. Masingila J., Olanoff D., Kimani P. Mathematical knowledge for teaching teachers: Knowledge
used and developed by mathematics teachers educators in learning to teach via problem solving. Journal
of Mathematics Teacher Education. 2018; 21: 429-450. DOI: 10.1007/s10857-017-9389-8

46. Sokolova E. V. Construction of diagnostic tasks in the conditions of criteria-based assessment
of students’ achievements in the study of school geometry course. Prepodavatel’ XXI vek [Internet]. 2016
[cited 2023 May 21]; 4-1: 491-529. Available from: https://elibrary.ru/item.asp?id=27633963 (In Russ.)

47. Lipatnikova I. G. Assessment as a diagnostic procedure of forming the final results of teaching
mathematics. Pedagogicheskoye obrazovaniye v Rossii = Pedagogical Education in Russia [Internet]. 2016
[cited 2022 Jun 02]; 7: 177-182. Available from: https://www.elibrary.ru/item.asp?id=26638542 (In Russ.)

48. Patterson C. L., Parrott A., Belnap J. Strategies for assessing mathematical knowledge for teach-
ing in mathematics content courses. The Mathematics Enthusiast [Internet]. 2020 [cited 2022 May 12]; 17
(2/3): 807-842. Available from: https://scholarworks.umt.edu/tme/vol17/iss2/15/

49. Dalinger V. A. Case method in teaching future mathematics teachers the course “typical mis-
takes, their causes and ways of prevention”. Mezhdunarodnyj zhurnal jeksperimental’nogo obrazovanija =

Tom 26, N2 3. 2024 O6pa3oBaHMe U HayKa. Hay4YHblin XXypHan

116



© Shmigirilova I. B., Rvanova A. S., Tadzhigitov A. A., Kopnova O. L.
Developing assessment literacy of future mathematics teachers: An integrative approach

International Journal of Experimental Education [Internet]. 2015 [cited 2023 May 27]; 3(5): 571-573. Avail-
able from: https://www.elibrary.ru/item.asp?id=23372679 (In Russ.)

50. Shaughnessy M., DeFino R., Pfaff E., Blunk M. I think I made a mistake: How do prospective
teachers elicit the thinking of a student who has made a mistake? Journal of Mathematics Teacher Educa-
tion. 2021; 24: 335-359 DOI: 10.1007/s10857-020-09461-5

51. Aksu Z., Ozkaya M., Gedik S. D., Konyalioglu A. C. Mathematics self-efficacy and mistake-han-
dling learning as predictors of mathematics anxiety. Journal of Education and Training Studies. 2016; 4 (8):
65-71.DOI: 10.11114/jets.v4i8.1533

52. Shestakova L. G. Integrative approach to bachelors training in the direction 44.03.05 of ped-
agogical education. Mezhdunarodnyy nauchno-issledovatel’skiy zhurnal = International Research Journal.
2019; 10 (88): 47-50. DOI: 10.23670/IR].2019.88.10.032 (In Russ.)

53. Milankovic¢ J. J., et al. Is the integrative teaching approach beneficial for learning? Interna-
tional Journal of Cognitive Research in Science, Engineering and Education. 2022; 10 (2): 173-183. DOI:
10.23947/2334-8496-2022-10-2-173-183

54. DeLuca C., LaPointe-McEwan D., Luhanga U. Approaches to classroom assessment inventory: A
new instrument to support teacher assessment literacy. Educational Assessment. 2016; 21 (4): 248-266.
DOI: 10.1080/10627197.2016.1236677

55. Zemlyanskaya E. N. Formative assessment of students’ academic achievements in primary gen-
eral education: Teacher training. Pedagogika. Voprosy teorii i praktiki = Pedagogy. Theory & Practice. 2022;
7 (4): 449-455. DOI: 10.30853/ped20220071 (In Russ.)

56. Livingston K., Hutchinson C. Developing teachers’ capacities in assessment through career-long
professional learning. Assessment in Education: Principles, Policy & Practice. 2017; 24 (2): 290-307. DOI:
10.1080/0969594X.2016.1223016

57. Chetvertnykh T. V. Teachers’ readiness for using the forming assessment in the educational
process. Vestnik Omskogo gosudarstvennogo pedagogicheskogo universiteta. Gumanitarnyye issledovaniya =
Bulletin of the Omsk State Pedagogical University. Humanities Research [Internet]. 2018 [cited 2023 Jun 02];
4 (21): 146-150. Available from: https://www.elibrary.ru/item.asp?id=36961492

CnMcoK UCnoJsib30BaHHbIX UICTOYHUKOB

1. Baird J. A. The currency of assessments // Assessment in Education: Principles, Policy & Practice.
2013. Vol. 20 (2). P. 147-149. DOI: 10.1080/0969594X.2013.787782

2. Hopfenbeck T. N. Assessment reforms and grading // Assessment in Education: Principles, Policy
& Practice. 2019. Vol. 26 (3). P. 255-258. DOI: 10.1080/0969594X.2019.1625510

3. lllanoBasnosa O. H., Ebpemosa H. ®. [lupakTrueckuii moreHuman GOpMMUPYIOIIEro OLEeHMBAHMUS
MeTarpeJMeTHBIX Pe3yIbTATOB IIKOIbHMUKOB: POCCUIICKUI 1 3apyOEKHbIN OIBIT [DIeKTPOH. pecypc] //
Mup Hayku. [Teparoruka u ncuxomnorus. 2019. N2 6. Peskum gocrymna: https://mir-nauki.com/PDF/94PD-
MN619.pdf (mata o6pamenus: 05.05.2023).

4.YukoBa O. A., IaBbimoBa H. H., CumoHoBa A. A. He3aBucumasi OLeHKa KauyecTBa YCJIOBUIA
OCYIIECTBIEHNS] 00pA30BATENbHONM eATENbHOCTY PErMOHAa: CTATUCTUUECKUI aHaIu3 pe3ylbTaToB //
IMepcriekTnBbI HayKu 1 ob6pasoBanust. 2021. N2 6 (54). C. 606—620. DOI: 10.32744/pse.2021.6.40

5. Imurupunosa 1. B.,PanoBa A. C.,'puropenko O. B. OuieHuBaHMe B 06pa30BaHNM: COBPEMEHHbIE
TeHAEeHIIVN, IPO6IeMbI 1 TPOTUBOPeuns (0630p HayYHbIX mybavKaiuit) / O6pasoBanue 1 Hayka. 2021.
T.23,N2 6. C.43-83.DOI: 10.17853/1994-5639-2021-6-43-83

6. lImurupunoa U. B., PBanoBa A. C., TamkurutoB A. A., KonmHoBa O. JI. PedpopmupoBanme
o6pasoBanus KasaxcraHa: myTu pasBUTHS OLIEHOYHOI IpaMOTHOCTH yunTess / O6pasoBaHue U HayKa.
2022.T.24,N2 4. C. 140-167. DOI: 10.17853/1994-5639-2022-4-140-167

7. AbyxaHoBa A. B. KOHTeHTbI TPOGECCMOHATBHOTO PA3BUTUSI YIUTENS B YCIOBUSIX OOHOBIIEHUST
conmepskaHust o6pazoBaHust [dneKkTpoH. pecypc] // Becruuk KasHITY um. A6asi, cepust «Ilegarornyeckue

The Education and Science Journal. Scholarly journal Vol. 26, N2 3. 2024

n7



© lImurupumnosa U. b., PBanosa A. C., Tamkurutos A. A., KormHosa O. JI.
Pa3BuTHEe OLIEHOYHOI IPaMOTHOCTY OYAYIIMX YIUTeei i MaTeMaTUKY: KOMIUIEKCHBIN TTOIXO0],

Haykm». 2019. N2 2 (62). C. 284-287. Pexum pocryna: http://sp.kaznpu.kz/docs/jurnal_file/
file20190529031400.PDF (marta obpartenusi: 03.05.2023).

8. KenskeraeBaP.O.,HypskaHoBa C.A. OLleHOUHBIJi KOMIIOHEHT B IeSITe/IbHOCTH ITe,arora HauaabHbIX
KJIaCCOB [DNeKTPOoH. pecypc] // BecTHuMK Ka3axCKOro HalMOHAJIbHOIO >KEHCKOrO IIefarormyeckoro
yauBepcutera. 2019. N2 3 (79). C. 222-227. Pexxum gocrymna: https://elibrary.ru/item.asp?id=47236603
(mara obpamienus: 03.05.2023).

9. Omarov Y. B., Toktarbayev D. G., Rybin L. V., Saliyeva A. Z., Zhumabekova F. N. Methods of form-
ing professional competence of students as future teachers [Internet] // International Journal of Envi-
ronmental and Science Education. 2016. Vol. 11 (14). P. 6651-6662. Available from: http://www.ijese.net/
makale/948.html (date of access: 04.05.2023).

10. Sarybayeva A. K., Berkinbayev M. O., Kurbanbekov B. A., Berdi D. K. The conceptual approach to
the development of creative competencies of future teachers in the system of higher pedagogical edu-
cation in Kazakhstan // European Journal of Contemporary Education. 2018. Vol. 7 (4). P. 827-844. DOI:
10.13187/ejced.2018.4.827

11. Metep6aeBa K., KuscoBa K. AkTyanmusaimsi cofepskaHusi OOpasoOBaHMSI C TOUKM 3PEHUS
KPUTEPUATbHOTO OLIEHMBAHMUST YUOHBIX HOCTIOKeHMUI yuaniyxcs // Bectuuk KasHITY um. Abast, cepus
«[Temarornueckue Hayku». 2020. N2 1(65). C. 83-87. DOI: 10.51889/2020-1.1728-5496.14

12. Mmurupunosa M. B., PeanoBa A. C. OmbIT (GOpMMUPOBAHMS OLIEHOUHOI KOMIIETEHTHOCTU
Oymylmyux yuMTesNeil MaTeMaTUKU [DIeKTpOH. pecypc| // AKTyaibHble IPOGIEMBbl IperofaBaHus
MaTeMaTMUKU ¥ MHPOPMATHUKY B IIKOJE U By3e: MaTepuasbl VI MexIyHapomHO HAayYHOV MHTEpPHET-
koH(pepenuym / Pen. JI. . Boxkenkosa, M. B. ErynmoBa. Mocksa, 2021. C. 373-379. Pexxum pmoctyma:
https://www.elibrary.ru/item.asp?id=45670771 (marta o6pamennus: 02.05.2023).

13. llymeiiko T.C. IHHOBaLMOHHbIE TIOAXObI B GOPMMPOBAHMM TOTOBHOCTY OYIYIIMX [1€aroroB
K OLIeHMBaHMUIO YUeOGHOI AesaTenbHOCTH 110 MHpopMaTuKe [SnekTpoH. pecypc] // Bectuuxk KasHITY mum.
Abas, cepus «[legarormyeckue Hayku». 2019. N2 4 (64). C. 209-214. Pesxum gocryna: http://sp.kaznpu.
kz/docs/jurnal_file/file20200113110758.pdf (maTa o6paruenus: 13.05.2023).

14. Andersson C., Palm T. Characteristics of formative assessment that enhance student achieve-
ment in mathematics // Education Inquiry. 2017. Vol. 8 (2). P. 104-122. DOI: 10.1080/20004508.2016.12
75185

15.EppemoBa H. @. MOTMBAUMOHHBI/ acIIeKT HE3aBMCUMOTO OIEHMBAHUSI TOCTVKEHUIA
obyuaronyxcs // Poccuiickuii icuxonormyeckuii xxypHain. 2017. T. 14, N2 2. C. 227-244. DOI: 10.21702/
rpj.2017.2.13

16. Temusitkua O. B. MexaHusmbl GOPMUPYIONIETO OLIEHUBAHMS B YCIOBUSIX TOTIONHUTEILHOTO
npodeccruoHanbHOro 06pa3oBanus yuntesneii / O6pasoBanue u Hayka. 2023. T. 25, N2 5. C. 106-134. DOI:
10.17853/1994-5639-2023-5-106-134

17. Kanamuukosa H. T, XKapkosa E. H., Benopykosa E. M. ConepskaHue 1 IMarHOCTMUKa OLleHOUHO
KOMIIETEHTHOCTM Y4YMUTessl [DNeKTPOH. pecypc| // VHHOBallMOHHble IPOEKTbl U IpPOrpaMMbl B
o6pasoBanuu. 2018. N2 3. C. 58-66. Pexxum pmoctyna: https://elibrary.ru/item.asp?id=35575176 (maTa
obpaienns: 14.05.2023).

18. Looney A., Cumming J., van Der Kleij F., Harris K. Reconceptualising the role of teachers as as-
sessors: teacher assessment identity // Assessment in Education: Principles, Policy & Practice. 2018. Vol.
25 (5). P. 442-467. DOI: 10.1080/0969594X.2016.1268090

19. Pastore S., Andrade H. Teacher assessment literacy: A three-dimensional model. Teaching and
Teacher Education. 2019. N2 84. P. 128-138. DOI: 10.1016/j.tate.2019.05.003

20. CaBunbix I. I1., Bomuek M. I. OLieHOUHbIe KOMIIETEHLIMY Tefarora kKak npeaMeT BHYTPeHHel
OIleHKM KauecTBa obpa3zoBanus // Cubupckmii yumrennb. 2021. N2 3. C. 80-85.

21.Xu Y., Brown G. T. L. Teacher assessment literacy in practice: A reconceptualization // Teaching
and Teacher Education. 2016. Vol. 58 (1). P. 149-162. DOI: 10.1016/j.tate.2016.05.010

Tom 26, N2 3. 2024 O6pa3oBaHMe U HayKa. Hay4YHblin XXypHan

18



© Shmigirilova I. B., Rvanova A. S., Tadzhigitov A. A., Kopnova O. L.
Developing assessment literacy of future mathematics teachers: An integrative approach

22. Brookhart S. Educational assessment knowledge and skills for teachers // Educational Measure-
ment: Issues and Practice. 2011. Vol. 30. P. 3-12. DOI: 10.1111/j.1745-3992.2010.00195.x

23. Andersson C., Palm T. Reasons for teachers’ successful development of a formative assessment
practice through professional development — a motivation perspective // Assessment in Education: Prin-
ciples, Policy & Practice. 2018. Vol. 25 (6). P. 576-597. DOI: 10.1080/0969594X.2018.1430685

24. Iipumepos [I. A., Boibiakosa 3. M. HayuHble OIX0/IbI K TOCTPOEHMIO CUCTeMbBI (hOPMUPOBAHMS
OLIEHOYHOJ KOMIIETeHLMM CTYLEeHTOB IeJarorm4eckoro By3a [DIeKTpoH. pecypc| // Mup Haykwu,
Ky/bTYpbI, 06pasoBanms. 2012. N2 3 (34). C. 67-69. Pexxum gocryna: http://amnko.ru/index.php/russian/
journals (mata ooparmienus: 17.05.2023).

25. CemokoB P. B. MopenupoBanue mpoiiecca GopMUPOBaHNST OLeHOYHOM KOMIIeTeHIIMM GYIYIINX
yuuTeneil B YUIOBMSIX IyaabHOrO o6GyueHMs [JneKTpoH. pecypc] // CoBpeMeHHOe Iefarormueckoe
o6pasoBanme. 2018. N2 6. C. 79-83. Pexxum nmocryna: https://www.elibrary.ru/item.asp?id=36425580&
(mara o6pamienus: 17.05.2023).

26. Bnagumuposa JI. M. Pa3Butue o1ieHOUHOI KOMIIETEHTHOCTM YUYUTeNsl Kak Tefaroruueckast
npo6nema // Hayka u mkosna. 2020. N2 3. C. 93-98. DOI: 10.31862/1819-463X2020-3-93-99

27.DeLuca C., Bellara A. The current state of assessment education: Aligning policy, standards,
and teacher education curriculum // Journal of Teacher Education. 2013. Vol. 64 (4). P. 356-372. DOI:
10.1177/0022487113488144

28. Gotch C. M., French B. F. A systematic review of assessment literacy measures // Educational
Measurement: Issues and Practice. 2014. Vol. 33 (2). P. 14-18.DOI: 10.1111/emip.12030

29. Schneider C., Bodensohn R. Student teachers’ appraisal of the importance of assessment in
teacher education and self-reports on the development of assessment competence // Assessment in Edu-
cation: Principles, Policy & Practice. 2017. Vol. 24 (2). P. 127-146. DOI: 10.1080/0969594X.2017.1293002

30. BnagymupoBa JI. M. OcHOBHble 3aTPyLHEHMSI B Pa3BUTMM OLEHOYHONM KOMIIETEHTHOCTU
nefaroros // MsBectust CapaToBckoro yHuBepcutera. Cepusi: @unocodus. IMeuxonorus. [lemaroruka.
2021. N2 21 (3). C. 339-343. DOI: 10.18500/1819-7671-2021-21-3-339-343

31.DeLuca C., Johnson S. Developing assessment capable teachers in this age of accounta-
bility // Assessment in Education: Principles, Policy & Practice. 2017. Vol. 24 (2). P. 121-126. DOI:
10.1080/0969594X.2017.1297010

32. Grainger P. R., Adie L. How do pre-service teacher education students move from novice to ex-
pert assessors? // Australian Journal of Teacher Education. 2014. Vol. 39 (7). P. 88-105. DOI: 10.14221/
ajte.2014v39n7.9

33.Deneen C. C., Brown G. T. L. The impact of conceptions of assessment on assessment literacy in
a teacher education program // Cogent Education. 2016. Vol. 3 (1). DOI: 10.1080/2331186X.2016.1225380

34. DeLuca C., Braund H. Preparing assessment literate teachers // Oxford Research Encyclopedia of
Education. 2019. DOI: 10.1093/acrefore/9780190264093.013.487

35. beictpuiikasi E. B., AnennHa A. A.,JTa6asoBa A. B., AuToHoBa B.B. TeopeTiKo-MeTOI0/I0OTMUECKIE
OCHOBBI TIpoliecca (OpMMUPOBAHMSI OLIEHOUHOI KOMIIETEHTHOCTY Yy OyAYIIero regarora OUCIUTUINH
06ILeKYIbTYPHOTO LKA [D7IeKTPOH. pecypc] // TmobanbHblit HayuHblii moreHyat. 2020. N2 12 (117). C.
89-91. Pexxum moctyma: https://elibrary.ru/item.asp?id=44847011 (mata o6paienus: 18.05.2023).

36. Ayalon M., Wilkie K. J. Developing assessment literacy through approximations of practice:
Exploring secondary mathematics pre-service teachers developing criteria for a rich quadratics task //
Teaching and Teacher Education. 2020. Vol. 89. P. 103-111. DOI: 10.1016/j.tate.2019.103011

37. Chick H., Beswick K. Teaching teachers to teach Boris: A framework for mathematics teacher
educator pedagogical content knowledge // Journal of Mathematics Teacher Education. 2018. Vol. 21 (5).
P. 475-499.DOI: 10.1007/s10857-016-9362-y

38.TymameBa O. B. Merognueckasi TIOArOTOBKA OyayIIMX YuMTeNleil: TOTPyKeHMe B
npodeccuoHaNnbHYI0 peanbHOCTh [DIeKTPOH. pecypc] // Boiciee o6pazoBanue B Poccunm. 2017.N2 12 (218).
C. 63-70. Pesxum moctyna: https://elibrary.ru/item.asp?id=30770725 (garta obpamenusi: 23.05.2023).

The Education and Science Journal. Scholarly journal Vol. 26, N2 3. 2024

19



© lImurupumnosa U. b., PBanosa A. C., Tamkurutos A. A., KormHosa O. JI.
Pa3BuTHEe OLIEHOYHOI IPaMOTHOCTY OYAYIIMX YIUTeei i MaTeMaTUKY: KOMIUIEKCHBIN TTOIXO0],

39.Grossman P., Hammerness K., McDonald M. Redefining teaching, reimagining teach-
er education // Teachers and Teaching: Theory and Practice. 2009. Vol. 15 (2). P. 273-289. DOI:
10.1080/13540600902875340

40. Hill M. F., Ell F., Grudnoff L., Haigh M., Cochran-Smith M., Chang W.-C., Ludlow L. Assessment
for equity: learning how to use evidence to scaffold learning and improve teaching // Assessment in Edu-
cation: Principles, Policy & Practice. 2017. Vol. 24 (2). P. 185-204. DOI: 10.1080/0969594X.2016.1253541

41.Ball D. L., Thames M. H., Phelps G. Content knowledge for teaching: What makes it special? //
Journal of Teacher Education. 2008. Vol. 59. P. 389-407. DOI: 10.1177/0022487108324554

42. Charalambous C. Y., Litke E. Studying instructional quality by using a content-specific lens: The
case of the mathematical quality of instruction framework // ZDM Mathematics Education. 2018. Vol. 50
(3). P. 445-460. DOI: 10. 1007/ s11858- 018- 0913-9

43. Morris A. K., Hiebert J. Mathematical Knowledge for Teaching in Planning and Evaluating In-
struction: What Can Preservice Teachers Learn? [Internet] // Journal for Research in Mathematics Educa-
tion 2009. Vol. 40 (5). P. 491-529. Available from: https://www.jstor.org/stable/40539354 (date of access:
23.05.2023).

44, Algassab M., Strijbos J. W., Ufer S. Training peer-feedback skills on geometric construction
tasks: Role of domain knowledge and peer-feedback level // European Journal of Psychology Education.
2018.Vol. 33 (1). P. 11-30. DOI: 10.1007 / s10212-017-0342-0

45. Masingila J., Olanoff D., Kimani P. Mathematical knowledge for teaching teachers: Knowledge
used and developed by mathematics teachers educators in learning to teach via problem solving // Jour-
nal of Mathematics Teacher Education. 2018. Vol. 21. P. 429-450. DOI: 10.1007/s10857-017-9389-8

46. CoxonoBa E. B. KoHcTpynpoBaHMe OUAarHOCTUYECKUX 3a[aHUI B YCIOBUSIX KPUTEPUATHHOTO
OLIeHMBaHMS JOCTVDKEHUI yJaluXcs B M3YYeHMM IIKOIBHOTO Kypca reoMeTpum [IMeKTpoH. pecypc)
// TpenogaBarenp XXI Bek. 2016. N2 4-1. C. 491-529. Pexxum nocryma: https://elibrary.ru/item.as-
p?id=27633963 (marta obparienus: 21.05.2023).

47. TunatHukosa U. I. OnieHMBaHMe KaK JyarHOCTHYecKast npouenypa GopMuUpOBaHMSI KOHEYHbBIX
pe3ynbTaToB 00yueHus] Mo Maremartuke [JnekTpoH. pecypc] // Ilemarormueckoe ob6pa3oBaHue B
Poccun. 2016. N2 7. C. 177-182. Pexxum moctyna: https://www.elibrary.ru/item.asp?id=26638542 (marta
o6parenus: 02.06.2023).

48. Patterson C. L., Parrott A., Belnap J. Strategies for assessing mathematical knowledge for teach-
ing in mathematics content courses [Internet] // The Mathematics Enthusiast 2020. Vol. 17 (2/3). P. 807-
842. Available from: https://scholarworks.umt.edu/tme/vol17/iss2/15 (date of access: 12.05.2023).

49. Damuurep B. A. Keiic-meTon B 06ydeHM GyayIMX yuuTeaeii MaTeMaTUKU Kypcy «TUITUYHbIE
ommM6KM, UX IPUYMHBL U YT TpenylnpexkIeHus» [DNeKTPoH. pecypc] // MekIyHapOmHBINA SKypHas
IKCIIepUMEHTaIbHOTO 06pasoBanms. 2015. N2 3(5). C. 571-573. Available from: https://www.elibrary.ru/
item.asp?id=23372679 (mara obpamienus: 27.05.2023).

50. Shaughnessy M., DeFino R., Pfaff E., Blunk M. I think I made a mistake: How do prospective
teachers elicit the thinking of a student who has made a mistake? // Journal of Mathematics Teacher
Education. 2021. Vol. 24. P. 335-359. DOI: 10.1007/s10857-020-09461-5

51. Aksu Z., Ozkaya M., Gedik S. D., Konyalioglu A. C. Mathematics Self-efficacy and Mistake-han-
dling Learning as Predictors of Mathematics Anxiety // Journal of Education and Training Studies. 2016.
Vol. 4 (8). P. 65-71. DOI: 10.11114/jets.v4i8.1533

52. Illecrakosa JI. I. IHTerpaTUBHBIH ITOAXO0/ K TIOATOTOBKE 6GaKaaaBpOB 10 HanpaseHnio 44.03.05
Teparornueckoe ob6pasoBaHue // MekIyHApOOHbIN HAayYHO-MCCIeNOBaTeNbCKMIT KypHad. 2019. N¢
10 (88). C.47-50. DOI: 10.23670/IR].2019.88.10.032

53. Milankovic J. J. et al. Is the integrative teaching approach beneficial for learning? // Interna-
tional Journal of Cognitive Research in Science, Engineering and Education. 2022. Vol. 10 (2). P. 173-183.
DOI: 10.23947/2334-8496-2022-10-2-173-183

Tom 26, N2 3. 2024 O6pa3oBaHMe U HayKa. Hay4YHblin XXypHan

120



© Shmigirilova I. B., Rvanova A. S., Tadzhigitov A. A., Kopnova O. L.
Developing assessment literacy of future mathematics teachers: An integrative approach

54.DeLuca C., LaPointe-McEwan D., Luhanga U. Approaches to Classroom Assessment Inventory:
A New Instrument to Support Teacher Assessment Literacy. Educational Assessment. 2016. Vol. 21 (4). P.
248-266.DOI: 10.1080/10627197.2016.1236677

55. ®opmupymoliee olleHMBaHe 06pa30BaTEIbHbBIX JOCTVDKEHMIT YUAIXCSl B HAYaIbHOM O6IIeM
o6pa3oBaHMM: MOATOTOBKA yunuTesneii // Ilemaroruka. Borpocsl Teopun u mpakruku. 2022. N2 7 (4). C.
449-455.DOI: 10.30853/ped20220071

56. Livingston K., Hutchinson C. Developing teachers’ capacities in assessment through career-long
professional learning // Assessment in Education: Principles, Policy & Practice. 2017. Vol. 24 (2). P. 290-
307.DOI: 10.1080/0969594X.2016.1223016

57.YerBepTHbix T. B. TOTOBHOCTb IearoroB K BBe#eHMIO (GOPMUPYIOLIETO OLeHMBAHUS
B 00pa3oBaTelbHOM IIpolecce [InMeKTpoH. pecypc] // BectHMK OMCKOTO TrOCyZapCTBEHHOIO
nefarornyeckoro yHusepcuteta. 2018. N2 4 (21). C. 146-150. Peskum mocryma: https://www.elibrary.ru/
item.asp?id=36961492 (mata o6pamienus: 02.06.2023).

Information about the authors:

Irina B. Shmigirilova — Cand. Sci. (Education), Professor, Department of Mathematics and
Informatics, M. Kozybaev North Kazakhstan University; ORCID 0000-0003-0235-1640, Scopus Author ID
57210787308, ResearcherID 0-9939-2018; Petropavlovsk, Kazakhstan. E-mail: irinankzu@mail.ru

Alla S. Rvanova - Cand. Sci. (Education), Associate Professor, Mathematical Centre, ITMO
University; ORCID 0000-0002-7235-1016; Saint-Petersburg, Russia. E-mail: alla_rv@mail.ru

Askar A. Tadzhigitov — Cand. Sci. (Physics-Mathematics), Associate Professor, Department of
Mathematics and Informatics, M. Kozybaev North Kazakhstan University; ORCID 0000-0002-8862-0938;
Petropavlovsk, Kazakhstan. E-mail: askartadzhigitov@mail.ru

Oksana L. Kopnova — M. Sci. (Engineering and Technology), Department of Mathematics and
Informatics, M. Kozybaev North Kazakhstan University, ORCID 0000-0002-6299-3728; Petropavlovsk,
Kazakhstan. E-mail: oksanakopnova@gmail.com

Contribution of the authors:

I. B. Shmigirilova — development of the methodological component of the study, literature review,
collection, analysis and presentation of empirical data, formation of conclusions, presentation of
research results.

A. S. Rvanova - literature review, analysis and presentation of empirical data, formation of
conclusions, critical analysis and revision of the text of the article.

A. A. Tadzhigitov — collection and analysis of empirical data, revision of the text of the article.

O. L. Kopnova - collection, processing and presentation of empirical data, revision of the text of
the article.

Conflict of interest statement. The authors declare that there is no conflict of interest.

Received 07.08.2023; revised 30.01.2024; accepted for publication 07.02.2024.
The authors have read and approved the final manuscript.

Hudopmayus o6 aemopax:

IImurupunosa Upuua BopmcoBHa — KaHAMIAT [TeIarormyeckmx Hayk, mpodeccop kadeapbr Ma-
tematuku U uHGopmaTuku CeBepo-Kaszaxcranckoro yHuBepcutera um. M. Kossi6aesa; ORCID 0000-
0003-0235-1640, Scopus Author ID 57210787308, ResearcherID 0-9939-2018; IleTpomnaioBck, Kazax-
craH. E-mail: irinankzu@mail.ru

PBanoBa Ajuta CepreeBHa — KaHAM/IAT IIeJarorMueckux HayK, JOLEHT HayyHO-06pa30BaTeIbHOTO
1eHTpa mateMatuku Yauepcuteta UTMO; ORCID 0000-0002-7235-1016; Cankr-ITetep6ypr, Poccus.
E-mail: alla_rv@mail.ru

The Education and Science Journal. Scholarly journal Vol. 26, N2 3. 2024

121



© lImurupumnosa U. b., PBanosa A. C., Tamkurutos A. A., KormHosa O. JI.
Pa3BuTHEe OLIEHOYHOI IPaMOTHOCTY OYAYIIMX YIUTeei i MaTeMaTUKY: KOMIUIEKCHBIN TTOIXO0],

TamKurnToB AcKap AT)KaHOBUY — KaHIUIAT GU3UKO-MaTeMaTUUEeCKIX HAYK, TOIEHT Kadenpbl
marematuku 1 nHbopmatuku CeBepo-Kasaxcranckoro yuusepceutera um. M. Kosbibaesa; ORCID 0000-
0002-8862-0938; IlerponaBnosck, Kazaxcran. E-mail: askartadzhigitov@mail.ru

KommHoBa OkcaHa JIeOHMZOBHA — MarucCTp TEXHUKM M TEXHOJOTMI, CTapliuii rpernogaBaTesb
kadenper maremaTuku u MHbopmaTuku Ceepo-KasaxcraHckoro yHuepcutera uMm. M. Ko3bibaesa;
ORCID 0000-0002-6299-3728; ITeTporaBioBck, Kazaxcran. E-mail: oksanakopnova@gmail.com

Bxknad coasmopos:

U. B. llImurupmiosa — pa3paboTka MeTOZOIOTUY UCCTeN0BaHMS; 0630D JIUTEPaTyphl; c60P, aHAIN3
1 ohopMIIeHVIe IMITMPUIECKVX JAHHBIX; GOPMMPOBaHMe BEIBOLOB; 0OpPM/IeHNE Pe3yIbTaTOB MICCIeNO-
BaHMSL.

A. C.PBaHOBa — 0630p IMTEepaTypbl; aHAIM3 1 0DOPMIIEHMEe IMITMPUUECKUX TaHHbBIX; GopMMpoBa-
HMe BBIBOJJOB; KPUTUUECKUI aHAIN3 U JOPAOOTKA TeKCTa CTAThU.

A. A. TagRUTUTOB — 60D ¥ aHANTNU3 IMIIMPUYECKUX JaHHBIX; TOPaOOTKa TEKCTA CTAThU.

0.J1. KortHOBa - c60p, 06paboTKa 1 oopMIeHNe SMIIMPUIECKUX JaHHbIX, [OPaBGOTKa TeKCTa CTAThU.

Ungpopmauus o KoHgnukme uHmepecos. ABTOPbI 3asIB/ISIIOT 06 OTCYTCTBUM KOH(IMKTA MHTEpe-
COB.

Cratps noctynuia B pegakuuio 07.08.2023; mocrynmia nocie perensupoBanus 30.01.2024; npu-
HsTa K my6nukanyy 07.02.2024.
ABTOpBI IPOYMTANY U OB06PWIN OKOHYATEIBHBIN BAPMAHT PYKOIIMCH.

Informacion sobre los autores:

Irina Borisovna Shmiguirilova: Candidata a Ciencias de la Pedagogia, Profesora del Departamento
de Matematicas e Informatica, Universidad Kazaja del Norte M. Kozybdev; ORCID 0000-0003-0235-
1640, Scopus Author ID 57210787308, ResearcherID 0-9939-2018; Petropavlovsk, Kazajstan. Correo
electrénico: irinankzu@mail.ru

Alla Serguéevna Rvanova: Candidata a Ciencias de la Pedagogia, Profesora Asociada del Centro
de Investigacion y Educacion en Matematicas, Universidad ITMO; ORCID 0000-0002-7235-1016; San
Petersburgo, Rusia. Correo electrénico: alla_rv@mail.ru

Askar Aytzhanévich Tadzhiguitov: Candidato a Ciencias de la Fisica y Matematicas, Profesor
Asociado del Departamento de Matematicas e Informatica, Universidad Kazaja del Norte M. Kozybaev;
ORCID 0000-0002-8862-0938; Petropavlovsk, Kazajstan. Correo electronico: Askartadzhigitov@mail.ru

Oxana Leonidovna Kopnova: Master en Ingenieria y Tecnologia, profesora titular del
Departamento de Matematicas e Informatica, Universidad Kazaja del Norte M. Kozybaev; ORCID 0000-
0002-6299-3728; Petropavlovsk, Kazajstan. Correo electronico: oksanakopnova@gmail.com

Contribucion de coautoria:

I. B. Shmigirilova: desarrollo de la metodologia de investigacion; revision de la literatura;
recopilacion, andlisis y registro de los datos empiricos; conclusiones; registro de los resultados de la
investigacion.

A. S.Rvanova: revision de literatura; analisis y diseno de los datos empiricos; conclusiones; anélisis
critico y revision del texto del articulo.

A. A. Tadzhiguitov: recopilacion y analisis de los datos empiricos; revision del texto del articulo.

0. L. Kopnova: recopilacién, procesamiento y registro de los datos empiricos, finalizacion del texto
del articulo.

Informacion sobre conflicto de intereses. Los autores declaran no tener conflictos de intereses.
El articulo fue recibido por los editores el 07/08/2023; recepcion efectuada después de la revision el

30/01/2024; aceptado para su publicacién el 07/02/2024.
Los autores leyeron y aprobaron la version final del manuscrito.

Tom 26, N2 3. 2024 O6pa3oBaHMe U HayKa. Hay4YHblin XXypHan

122



NMCUXOJTOMMYECKUE
UCCJIEOOBAHUA
B OBPASOBAHUA

VIK 159.9.075 DOI: 10.17853/1994-5639-2024-3-123-148

CEMEHHAA ALZANTALUA KAK NPEQUKTOP CEMEIHHOIO
CAMOONPEAENEHUA CTYAEHTOB LIW®POBOI0 NOKOJIEHUA

C. B. Mep3nskosa', E. I1. KatomoBa?

Acmpaxaxckuii zocydapcmeeHHsili yHugepcumem um. B. H. Tamuwesa,
Acmpaxaub, Poccus.

E-mail: 'svetym@yandex.ru; *katty-695@mail.ru

AHHomauus. Bsederue. JIOCTyITHOE ¥ TIPOTUBOPEYNBOE MHTEPHET-TIPOCTPAHCTBO CO3[A€T YIPO3bI
U PUCKU TPAJUIMOHHBIM CEMEHBIM IIeHHOCTSIM, CIIOCOGCTBYET BO3HMKHOBEHMIO MEKITOKOTEHYECKUX
npo6iemM, GOPMUPOBAHMIO UCKAKEHMIT B OPAUHO-CEMEIHBIX MPEICTABIEHNSIX MOJOAEXKU B YCIOBUIX
undpoBOit colmanusaun. AKTyaJlbHOCTh MCCIEN0BaHNS TPO6IEMbI IeTepMUHAIIY CEMETHOTO CaMOo-
TpefiesieHNs] YCYIIMBAETCSI TeM, UTO COBPEeMeHHbIe CTY[eHThI OPMEeHTHPOBaHbI Ha KapbepPHBbIi POCT, CTa-
TYCHYI0 paboTy, TMUHOE pa3BUTHE, JOCTIMKEHME MaTePUATbHOIO JOCTATKA, MOOMIBHOCTD, U CBSI3aHHOTO
C 9TUM CHIDKEHMEM 3HAUMMOCTY MHCTUTYTA CEMbU U GpaKa, AeTOPOKIEHMSI.

Llenv viccnenoBaHust — BBISIBUTh OCOGEHHOCTY CEMETHOIO caMOOIpeie/ieH!s] CTYIeHTOB B 3aBU-
CHMMOCTM OT YPOBHSI CEMEIHOI amanTaium (PUTHMAHbBINA, CTPYKTYPUPOBAHHbIN, TMOKMIT Y XaOTUUHBI) B
YCIOBMSIX B3aMMOZEMCTBIUS TPAOVIIMOHHO 1 111G POBOIL COIMaNM3aluin.

Memodonoeus, memodst u memoduku. TeopeTUKO-MeTOLONIOTMYECKOV OCHOBOW MCCIeIOBaHMS
BBICTYIIWIN KYJIbTYPHO-UCTOpMYECKast Teopus pas3BuTus ncuxuku JI. C. BeIrOTCKOro; KOHIEMIS KO-
nornyeckux cucrem U. Bronfenbrenner, mnononHennas texuocucremoit G. Johnson, K. Puplampu; co-
IMaJIbHO-KOTHUTHMBHAS KOHIenuus uudposoit conmamsanyu . V. Congatosoii, A. E. BoiickyHCKOro;
«umpKy/asipHast mogenb» D. H. Olson, D. H. Sprenkle, C. S. Russell. B ucciegoBanum MpuHSUIA ydyacTme
312 cTymeHTOB B Bo3pacte ot 17 mo 25 net, popuBiinecs mocie 1995 roga u oTHocsmmecs K [udpoBomy
TIOKOJIEHUIO. [IJISI AOCTVKEHMS TTOCTaBIEHHO LIeY MCIT0/Ib30Ba/IMCh METOAbl TEOPETUUECKOTO aHaIN3a,
MICUXOAMAarHOCTUYECKIT METO M MaTeMaTHUKO-CTaTUCTUUECKIE€ METOIbI 06PabOTKY JaHHBIX.

Pesynsmamet. [IpoBeieHHOE MCCIeqOBaHMe MOKA3a/10, YTO XapaKTep POieBOit CTPYKTYpPbI POIU-
TebCKON ceMbM (afanTtauusi) IBisieTcsl GakTOpoOM Me30ypPOBHS, AeTePMUHUPYIOIMM ITPOLIECC CeMeii-
HOTO CaMOOIIpeie/IeHNs CTYAeHTOB LM(POBOro MOKONEHMS. YCTAHOBIEHO, UYTO B POOUTETbCKUX CEMbSIX
npeobiajaeT XaOTUUECKUII TUIT CEMEITHOI afanTaiym, pyu KOTOPOM Y CTYIEHTOB (POPMUPYIOTCS LeH-
HOCTb POAMTENIbCKOV CeMbM, 3HAUMMOCTb MaMbl U OTIA, SMOLMOHAIbHO-TIOJIOKUTEbHOE OTHOLIeHNe
K COGCTBEHHOII CEMbe, CIIOCOGHOCTD YIIPABJISTh CBOEI KU3HbBI0. [Ipy 3TOM HabIIOAI0TCS TaKKe 1 Hera-
TUBHbBIE TEHIEHIMM, KOTOPbIE MPOSIBIISIIOTCSI B TOM, UTO Y CTYAEHTOB (DOPMUPYIOTCS 3aBbILIEHHBIE TPe-
6oBaHMS K OpAauHOMY I[MapTHEPY B XO3SIICTBEHHO-6BITOBO cdepe, CHMKAETCS AOCTYITHOCTh aKTUBHOI
nesiTebHOM ku3HU. CTYOeHTHI C PUTMAHBIM YPOBHEM aJamlTalyuy OTIMYAIOTCS OT CBOMX CBEPCTHUKOB
60s1ee HM3KOI 3HAYMMOCTBIO poJin 51 — CbIH/OUb, LIEHHOCTE! GpauHO-CeMEITHBIX OTHOIIEHMIA, CMBIC/IO-
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SKM3HEHHBIX OPMEHTAlINi1, HEYyBEePEHHOCTbIO B ce6e. [IJist CTyIeHTOB CO CTPYKTYPHBIM YPOBHEM CEMETHOI
ajanTanyuy XapakTepHo MeHee TOMOKUTeIbHOe OTHOLIeHME K cebe M OTIY MO CPaBHEHUIO C IPYrUMU
pecrnionmeHTamu. ['M6KIi ypoBeHb CEMEITHO afanTaiym sBIsieTCst ONTUMaIbHbIM U CIIOCOOCTBYET pas-
BUTHIO BOKHOCTY CbIHOBHEI MU/ JOYepHeii posiu, 1ie/ieyCTPeMIeHHOCTH, OCMbICIEHHOCTH SKM3HU, 9MO-
LIVIOHATIbHO-IOJIOXKUTEIBHOTO OTHOIIEHMS K [JIaBEHCTBY M OTBETCTBEHHOCTY B CeMbe, YBEPEHHOCTU B
cebe, BHyTPEHHETO JIOKYCa KOHTPOJIS.

HayuHas Hogu3Ha McCeqOBaHMST 3aK/II0YAeTCsl B YCTAHOBJEHMM CBSI3M CeMeiHOl ajanTaiuu u
COIep>KaTeNbHbIX XapaKTepPUCTUK CeMefHOrO camMooIpefie/ieH s Y CTYLEHTOB B YCIOBUSIX B3aMMOZeli-
CTBUS TPAIUIIMOHHOM U 11MGPOBOIL COIMATU3AIIUMN.

Tpakmuueckas 3Hauumocms. [IpUKIATHO aCMEKT UCCIEAYeMOI1 TPo6IeMbI CEMETHOTO CaMOoIIpe-
JleJIeHVST CTYIEHTOB B 3aBYMCUMOCTH OT YPOBHSI CEMEIHO aiarTauy MOKeT ObITh peaa30BaH B paMKax
JeSITeTbHOCTHM TICUXOIOTMYECKOI CITYKObI By3a ITPU OKa3aHMY MOMOIIM B 06/1aCTY TO6PayHOro U cemeii-
HOTO KOHCY/JIbTUPOBaHMS IJIs pa3pelieHNs] MEXITOKOJIeHUeCKIX Po6JieM, TpeqoTBpalleHs] BOSHUKHO-
BeHMsI IMCHYHKIMOHATBHOTO 6paka B Gyayiem.

Knrouesste cnoea: cemMeitHoe camooIIpeie/ieHNe, ceMeitHast afanTaiys, udpoBast Colmaansams,
CTY[€HTBI IM(PPOBOTO MTOKOTEHUSI.

BaazodapHocmu. ABTOPBI BHIPAXKAIOT 6J1arofapHOCTh AHOHMMHBIM PelieH3eHTaM U PeIaKTopaMm 3a
MTOMOIIIb B ITOATOTOBKE CTAThMU.
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MeJfHOTo caMooIIpeieNieHNsI CTyaeHTOB 1udposoro nokoneHust // O6pazoBanne u Hayka. 2024. T. 26, N2
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FAMILY ADAPTATION AS A PREDICTOR OF FAMILY
SELF-DETERMINATION OF DIGITAL GENERATION STUDENTS

S. V. Merzlyakova !, E. P. Kayumova 2
Astrakhan State University named after V. N. Tatishchev, Astrakhan, Russia.
E-mail: ' svetym@yandex.ru; ? katty-695@mail.ru

Abstract. Introduction. An accessible and contradictory Internet space creates threats and risks to
traditional family values, contributes to the emergence of intergenerational problems, the formation of
distortions in the marriage and family conception of young people in the context of digital socialisation.
The relevance of the research problem associated with understanding the reasons for family self-de-
termination is intensified by the fact that modern students are focused on career growth, status work,
personal development, achievement of material prosperity, mobility, and the associated decrease in the
importance of family and marriage institution, childbearing.

Aim. The aim of the study is to detect the features of students’ family self-determination depending
on the level of family adaptation (rigid, structured, flexible and chaotic) in the context of interaction of
traditional and digital socialisation.

Methodology and research methods. The theoretical and methodological basis of the study is the
cultural-historical theory of cognitive development by L. S. Vygotsky; the ecological systems theory by
U. Bronfenbrenner, supplemented by the techno-subsystem of G. Johnson, K. Puplampu; socio-cognitive
concept of digital socialisation by G. U. Soldatova, A. E. Voiskounsky; “circumplex model” by D. H. Olson.
The study involved 312 students aged between 17 and 25, born after 1995 and belonging to digital gen-
eration. To achieve the goal, the following methods were used: theoretical analysis, psychodiagnostic
method and mathematical-statistical methods of data processing.

Results. The present study demonstrated that the nature of the role structure of parental family
(adaptation) is a meso-level factor, which determines the process of family self-determination of digital
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generation students. It has been established that the chaotic type of family adaptation prevails in paren-
tal families, in which students form the value of the parental family, the importance of mother and father,
an emotionally positive attitude towards their own family and the ability to manage their lives. At the
same time, there are also negative trends, which are manifested in the fact that students form excessive
demands on a marriage partner in the household sphere, and the availability of an active life decreases.
Students with a rigid level of adaptation differ from their peers in the lower significance of the role “As
a son/daughter”, the values of marriage and family relations, life-meaning orientations, and self-doubt.
Students with a structural level of family adaptation are characterised by a less positive attitude towards
themselves and their father compared to other respondents. A flexible level of family adaptation is op-
timal and contributes to the development of the importance of filial or affiliated roles, purposefulness,
meaningfulness of life, an emotionally positive attitude to the headship and responsibility in the family,
self-confidence, internal locus of control.

Scientific novelty of the research lies in the establishment of the connection between family adap-
tation and the content characteristics of students’ family self-determination under the conditions of
interaction of traditional and digital socialisation.

Practical significance. The applied aspect of the investigated problem of students’ family self-de-
termination depending on the level of family adaptation can be implemented within the activities of
psychological services of the university in providing assistance in the field of premarital and family coun-
selling to resolve intergenerational problems, prevent the emergence of dysfunctional marriage in the
future.

Keywords: family self-determination, family adaptation, digital socialisation, digital generation
students.
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LA ADAPTACION FAMILIAR COMO PREDICTOR DE LA
AUTODETERMINACION FAMILIAR DE LOS ESTUDIANTES DE LA
GENERACION DIGITAL.

S. V. Merzliakova', E. P. Kaytimova?
Universidad Estatal de Astracdn V. N. Tatishschev,
Astracdn, Rusia.

E-mail: 'svetym@yandex.ru; *katty-695@mail.ru

Abstracto. Introduccion. El espacio accesible y contradictorio de internet crea amenazas y riesgos
a los valores familiares tradicionales, contribuye al surgimiento de problemas intergeneracionales y a
la formacion de distorsiones en las ideas matrimoniales y familiares de los jévenes en el contexto de la
socializacion digital. La relevancia de estudiar el problema de precisar el sentido de la autodetermina-
cién familiar se ve reforzada por el hecho de que los estudiantes modernos se centran en el crecimiento
profesional, el estatus laboral, el desarrollo personal, el logro de riqueza material, la movilidad y la consi-
guiente disminucion de la importancia de la institucion familiar, el matrimonio y el tener hijos.

Objetivo. El propoésito de la investigacion es identificar las caracteristicas de la autodeterminacién
familiar de los estudiantes en funcién del nivel de adaptacién familiar (rigida, estructurada, flexible y
cadtica) en el contexto de la interaccion de la socializacion tradicional y digital.
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Metodologia, métodos y procesos de investigacion. La base tedrica y metodoldgica del estudio la com-
ponen la teoria cultural e histérica del desarrollo mental de L. S. Vygotsky, el concepto de sistemas eco-
16gicos de U. Bronfenbrenner, complementado por el tecnosistema de G. Johnson y K. Puplampu, el con-
cepto sociocognitivo de socializacién digital de G. U. Soldatova y A. E. Voiskunsky, el “modelo circular” D.
H. Olson, D. H. Sprenkle y C. S. Russell. En el estudio participaron 312 estudiantes en edades entre los 17
y 25 anos, nacidos después de 1995 y pertenecientes a la generacién digital. Para lograr este objetivo se
utilizaron métodos de anadlisis tedrico, método de psicodiagnéstico y métodos matematicos y estadisticos
de procesamiento de datos.

Resultados. El estudio mostré que la naturaleza de la estructura de roles de la familia nuclear
(adaptacion) es un factor de nivel meso que determina el proceso de autodeterminacién familiar de los
estudiantes de la generacién digital. Se ha establecido que en las familias nucleares predomina un tipo
cadtico de adaptacion familiar, en la que los estudiantes desarrollan los valores que conforman su familia
nuclear, la importancia de la madre y el padre, la actitud emocionalmente positiva hacia su propia fami-
lia y la capacidad de gestionar sus vidas. Al mismo tiempo, también se observan tendencias negativas,
manifestadas en el hecho de que los estudiantes recrean exigencias demasidado grandes orientadas a su
conyuge en el ambito doméstico y la posibilidad de tener una vida activa disminuye ostensiblemente. Los
estudiantes con un nivel rigido de adaptacién se diferencian de sus companeros por la menor importan-
cia del rol de hijo o hija, de los valores de las relaciones matrimoniales, de las orientaciones del sentido de
la vida y de la inseguridad personal. Para los estudiantes con un nivel estructural de adaptacion familiar,
es caracteristico una actitud menos positiva hacia ellos mismos y hacia su padre en comparacion con el
resto de encuestados. Un nivel flexible de adaptacién familiar es 6ptimo y contribuye al desarrollo de la
importancia del rol filial, de la determinacion, del significado de la vida, de la actitud emocionalmente
positiva hacia el liderazgo y de la responsabilidad en la familia, de la autoconfianza y del centro de con-
trol ulterior.

Novedad cientifica. La novedad cientifica del estudio se basa en el establecimiento de una conexién
entre la adaptacion familiar y las caracteristicas sustantivas de la autodeterminacion familiar entre los
estudiantes en el contexto de la interaccion de la socializacion tradicional y digital.

Significado prdctico. El aspecto aplicado de la cuestién estudiada de la autodeterminacién familiar
de los estudiantes, dependiendo del nivel de adaptacién familiar, se puede implementar en el marco de
las actividades del servicio psicolégico de la universidad en cuanto a la prestacion de asistencia en el
campo del asesoramiento prematrimonial y familiar a fin de ofrecer respuestas resolutivas a los proble-
mas intergeneracionales y prevenir la aparicion de matrimonios disfuncionales en el futuro.

Palabras claves: autodeterminacién familiar, adaptacion familiar, socializacion digital, estudiantes
de la generacidn digital.
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BBepeHue

TpaHchopMalysi MHCTUTYTa CeMbM U OGpaka, 0OyCIOBJIEHHAsI BIUSIHMEM CO-
L[MaJbHO-9KOHOMMWYUECKMUX M MMUPOBO3PEHUYECKMX (AaKTOPOB IMMOCTMOAEPHMUCTCKOIA
KYJbTYPBI, SIBJISIETCS OOHOM 13 Hambojee aKTyalbHbIX U OOCYKIAaeMbIX IIpobiem
B ITyOJIMYHOM IPOCTPAHCTBE ¥ MMUPOBOIT Hayke. B 4yacTHOCTM, MHAUIICKUIT MCCe-
moBarenb R. Vundamati oTmeuaer, UTo crieliduyeckie 4epTbl MOCTMOIEPHM3MA,
yTBepXKIAoIIMe COMaabHOe pa3Hoo6pasye B MHOOPMAIMIOHHOM 001IecTBe, MPH-
Be/IM K PaAMKaJIbHBIM M3MEHEHMSIM TPAAMUIMOHHOM KOHIEMIMK 6paka M CeMbU
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KaK MOZEJ/ TeTepPOCEeKCYaTIbHbBIX OTHOILIEHUI C X €CTECTBEHHON PEeNpPOLYKTUBHOM
CIIOCOOHOCTHRIO [1].

Llenasb MccieqoBaHusl — BbIIBUTh OCOOEHHOCTY CEMETHOTO CaMOOTIpeeeH s
CTYJIeHTOB B 3aBMCUMMOCTU OT YPOBHSI CeMeliHOM amanTaiuu (PUTUIHBINA, CTPYKTY-
PUPOBAHHBIN, TMOKUI Y XAaOTUUHbIN) B YCIOBUSIX B3aMMOIE/CTBUS TPAAUIIMOHHO
¥ U POBOIi CoMaNTU3aL M.

[aHHas cTaTbs HOCUT UCCAe0BaTeNIbCKMII XapaKTep M HalpaB/eHa Ha pelle-
HI€ BOIIPOCA O TOM, KaK BJIMSIOT OCOGEHHOCTY CEMEITHOTO KOHTEKCTA, OTPaskaeMble
B YPOBHe CeMelfHOIi afanTaiun, Ha popMupoBaHe ceMeifHOTO caMOOTIpeiesIeH s
CTYIEHTOB B YCJIOBUSIX MG POBOIL COManmu3aIinm?

B xauecTBe TMIIOTE3bI OBITIO BBIABMHYTO MPEIIIONIOKEHNE O TOM, YTO YPOBEHD
ceMeifHOI ajanTaluyy pOAUTEIbCKOV ceMby 00YCIOBIMBAET CeMeifHOe caMooIIpe-
JlefieHye CTyLeHYeCKO MOJIOLEXNA.

3agaum UcciieOBaHMS

1. [l onipeneneHus BAUSHUS IIpeIUKTOPA CeMelfHas afarnTalns Ha CoLepsKa-
TeJIbHbIe XapaKTEePUCTUKU CEMEHOro camooTmpeeneHus] CTyAeHTOB I1¢ppoBOro
TOKOJIEHUSI TIOCTPOUTDH PErpecCMOHHYI0 3aBUCUMMOCTh MeXKAY YKa3aHHbIMM Tapa-
MeTpaMu.

2. TIpoBeCcTM CpaBHUTENbHBIV aHaAM3 3HAUYMMOCTU IOKa3aTeseil CeMeiHOro
caMooIIpese/ieH!s CTYLeHYeCKOI MOIOAEeX! B 3aBUCUMOCTHU OT YPOBHS CeMeHO
ajanTalnnn.

OrpaHnyeHNeM UCCAeOBAHUS SIBSIETCS OTCYTCTBUE SMIUPUUECKUX JaHHbBIX
06 0CO6EHHOCTSIX CEMETHOTO CaMOOIIpeeIeHNsT B 3aBUCUMOCTH OT YPOBHS ceMeii-
HOJi afjlanTalyiu poAUTEeNbCKOI CeMbU Y MpeNicTaBUTeel «ToKoMeH s Y» (PDOKAeH-
Hble B repuop ¢ 1981 r. mo 1995 r.) u «1mmokoneHust X» (poskAeHHbIe B TTepuof ¢ 1965 .
1o 1979 r.), KOTOpOe He MO3BOJISIET IPOBECTU CPABHUTEbHbIN aHAIN3 BO3PACTHBIX
KOTOPT U BBIAEIUTH CHelMPUKY paccMaTpUBaeMOii CBSI3U JIJIS1 «[TOKOJIeHUsT Z» (po-
IuBIecs mociae 1995 r.).

O630p NUTEepaTypbl

Pe3ynbTaThl MCCIeMOBaHUI BIMSHMS 00pa3oBaHUSI Ha OGpavyHO-ceMeliHOe U
memorpadnueckoe TOBeAeHMe MOJOHEXM HOCSIT IPOTUBOPEUMBBIN XapakTep.
D. Bloome n S. Ang [2] cunTatoT, uto B CILIA cpenu rpaskaaH 6e3 BbICIIero o6paso-
BaHMS HAOMIOAAETCST TEHAEHUMSI K CHYDKeHUIO OpauHbIX CO030B. PocT ypoBHS 06-
pa3oBaHMs U TPYAOBOIL 3aHSITOCTY MIPUBEIM K TOMY, UTO JIIOAM BCTYMHAIOT B 6pak B
6onee mo3nHem Bospacte. Kak B Poccun (10. P. ButineBckuit, M. B. fumeHesa [3]),
Tak u B cTpaHax 3amagHoit EBpomsl (M. Djundeva, P. A. Dykstra, T. Emery [4]) mo-
BBIIIIEHME YPOBHS 06pa30BaHMsI ¥ pacIIMpeHyie BO3MOKHOCTe! TPymoyCTPOiiCTBa
IUIST SKEHIIMH COTPOBOKOAIOTCS Gosiee MO3MHMM BO3PAcTOM BCTYIUIEHMS B Opak u
OTJIOKeHHBIM poauTenbcTBoM. MccnenoBaTteny Wei-Jun Jean Yeung, Shu Hu [5] BbI-
IOBUHYJIV TUIIOTE3Y O TOM, YTO 06pa30BaHHbIE KUTANIIbI G1aromapst 60ee BBICOKOMY
YPOBHIO BJIaJIeHMsI aHTVIUIICKUM SI3BIKOM U UCIIO/Ib30BaHMI0 IHTepHeTA C GosbIeit
BEPOSITHOCTBIO OYIYT IMOABEPIKEHBI BECTEPHU3AIMM U 3aTIaJHbIM LIEHHOCTSIM B OT-

The Education and Science Journal. Scholarly journal Vol. 26, N2 3. 2024

127



© Mepsinskosa C. B., Katomosa E. I1.
CemeitHas afamnTalys Kak MPeIyKTOp CEMETHOTO CAMOOTIPee/IeH s CTYJE€HTOB I1(POBOTO MOKOIEHNS

HOIIeHUM Gpaka U CeMEeiHON KM3HU. Pe3ynbTaThl MCCIeIOBAHMS YACTUYHO TIO[I-
TBEPKAAIOT BHIABUHYTOE IIPENONOKeH e Y TeMOHCTPUPYIOT, UTO YPOBeHb o6pa-
30BaHUSI TIOJIOKUTETHHO CBSI3aH C 0J0OpeHNeM JOOPAYHOTO CEKCa, COKUTETbCTBA
" OIHOIIONBIX 6pakoB. McciemoBaTeny MPOrHO3UPYIOT, UTO BHICOKOOOPa30BaHHbIE
SKEeHIIMHBI MOTYT OTKa3aThCsl OT BCTYIUIEHMSI B 6pak U OyAyT CTPEMUTHCSI K CAMO-
peanusauuy B aJbTepPHATUBHBIX cepax skM3HemesTeTbHOCTH. Jia Yu BBISIBUT OT-
pUIaTeNbHYIO CBSI3b MeKIy 00pa3oBaHMeM POJUTeNell 1 KOIMIYeCTBOM JieTeii B ce-
Mbe [6]. TToiyueHue BbICIIEr0 06pa3oBaHMsI IPUBEAET K CHMKEHUIO KO3 duiieHTa
poxkgaemocty B Kutae. B ¢BsI31 ¢ 3TMM 0COGEHHOCTY CEMETHOTO CAMOOTIPeAeIeHHUS
CTY[@HYEeCKOI1 MOJIOEKY KaK 0C000i COIMANbHOI TPYIIIIHI CTAHOBUTCSI OTHUM U3
aKTyaJbHBIX 00BEKTOB MCCIEeJOBAHMS B TICVIXOIOTUMA.

B pesynbraTe mdpoBbIxX TpaHCcHOpMaLNii B COLMAIbHO-UCTOPUUYECKOM 06pase
SKM3HYM COBPEMEHHOI'O Yel0BeKa, KOTOPBIN SBJISETCSI MCTOUHMKOM Pa3sBUTUS JIUY-
HOCTH, TPOU30ILIM KapAVHa/IbHbIE M3MEHEHMS: BbICOKAsi OCHAILeHHOCTDb 1 Hellpe-
PBIBHOE B3auMO/eiicTBIe C IIM(PPOBBIMU yCTpoiicTBaMu (CMapTHOHbI, CMapT-Yyachl,
IIJIaHIIEeThbl, KOMIIBIOTEPDL, PUIEPHI U T. [.), IOCTOSSHHO MOAK/II0YeHHbIMM K VIHTep-
HeTY, CYyIlleCTBOBaHME B COBMEIIEHHO OHIaliH/0¢uIaiftH peasbHOCTH, IMbPOBast Co-
[[MaJbHOCTD U T. . B conyanbHOi cucreMe 11 poBoro obIecTBa Mpoiecc CTaHOB-
JIeHUsT IMYHOCTY 3aTpyfgHeH 6e3 1udpoBoii conmansanyy, KoTopas JOIMOaHsIeT
TPAgULIIVIOHHYIO COLUMANIM3aINI0 U oQaiiH-TTI0BCeAHEeBHOCTb. B HayUHbIN OUCKypC
TepMUH «UubpoBas conuanusanusi» BeeneH I. V. CongaToBoit 1 paccMaTpuUBaeTCst
KaK «OINOCPelOBaHHbIN BCEMU NOCTYMHBIMU LU(MPOBBIMYU TEXHOTIOTUSIMU IPOLIeCC
OBJIAJIEHUSI U TIPUCBOEHUSI YeIOBEKOM COIMATbHOIO OIIBITA, MPUOOPETaeMOTO B
OHJIAJiH-KOHTEKCTaX, BOCIIPOM3BOACTBA STOrO OIbITA B CMENIAHHON odialiH/OH-
JIaitH-peanabHOCTY ¥ GOPMUPYIOIIEro ero NudpoByI0 JMUYHOCTh KaK YacTh peasib-
HOW IMYHOCTU» [7, €. 76]. C OTIOpOVi HA KYJIbTYPHO-UCTOPUYECKYIO TEOPUIO PAa3BUTUS
MICUXUKY, pazpaborannyio JI. C. BRIToTcKMM U ero nmocienosarensivu, I. V. ConpaTo-
BoI1 1 A. E. BOliCKyHCKMM pa3paboTaHa ColalbHO-KOTHUTUBHAS KOHIIETIUS Iud-
poBoit cornmanuaanyiu [8]. KimtoueBbIMM XapakTepucTURaMu G pPoBoOii comyanmisa-
MU SIBASTIOTCS LM(POBast COIMATbHOCTh M CMelllaHHasI PeaIbHOCTb.

Psp, aBTopos (I. V. ConpatoBa n A. E. BorickyHckuii [8], E. Y. Pacckasosa [9],
O. B. Py61oBa [10],) paccMaTpMBarOT 3JIEKTPOHHbIE YCTPOIICTBA U I[U(POBBIE TIIAT-
(hopMbl Kak Opyaust KyIbTYPHOTO OMOCPeICTBOBAHMS IICUXMUECKUX (PYHKINI, HO-
BBIX BUJOB [ESITEIbBHOCTY UM COLMAJIbHOTO B3aMMOZEVCTBUS, COLMOKY/JIbTYPHBIX
MPaKTUK «IMOAKII0UeHHOTO» MHAVBUAA. Hampumep, yunTbIBast AuaieKTUUeCcKnii Xa-
pakTep KyJIbTypHO-UcTOpuueckoit Teopuu JI. C. Beirorckoro, O. B. Py61ioBa MHTEp-
npeTupyeT 1MbpoBbIe TEXHOMOTUY KaK crelyduyeckue cpeicTBa OocpenoBaHmsl,
coyeTaloliye B cebe opynuitHble (Mepegadya MHGOPMaLUM C TTIOMOIIBIO 3TeKTPOH-
HOJ1 TIOYTHI U T. I1.) U 3HAKOBbIE (KMOEPKOMMYHMKAIMS B COIIATbHBIX CETSIX) KOM-
TIOHEHTHI, KOTOpble He MTPOTMBOIOCTAB/IeHb], 4 B3aMMOCBSI3aHbl IpyT ¢ Apyrom [10].
G. Johnson, K. Puplampu [11] mpeioxmin pacuMpuTh KOHIIETIINIO SKOIOTUYECKUX
cuctem U. Bronfenbrenner [12] 1 TOMOMTHUTL OCHOBHBIE CUCTEMBI (MUKPO-, M€30-,
9K30-, MaKpPOCUCTEMBI) Pa3BUTHUS JIMYHOCTU TEXHOCUCTEMOJ, KOTOpas BK/IOYaeT B
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cebst KpoMe cMapT(OHOB, KOMITBIOTEPOB, COLIMAIbHBIX CETei, MeCCeHIKepoB, 00-
JIAUHBIX XPaHWINII, 37IeKTPOHHBIX KHUT, BULEOUTD, TIPOrPAMM UCKYCCTBEHHOI'O MH-
TeJUIeKTa U JIp., TaKke Crioco6bl paboThl ¢ HMMM. TakuM 06pa3oM, TEXHOCKUCTEMa,
SIBJISISICh BaXKHEHMIIMM areHTOM IM(PoBOI colanu3aiuy, HaumHaeT KOHKYpPUpO-
BaTh C CEMbel ¥ yueOHO-BOCIIUTATEIbHBIMY YUPEKIEHUSIMA.

OTMeTMM, UTO B KM3HM MOJIOAEXM 1IMGPOBOTO IMOKOIEHUS CPefCcTBa Macco-
BOJ MH(pOpMAIMK 3aHUMAIOT [IEHTPATbHOE MECTO M MOTYT BBITIOTHATh (PYHKIIVIO
cexc-niegaroros. T. M. Scul ¢ komneramu [13] cripaBemuBo yTBepkaawT, uto CMU,
SIBJISISICh areHTaMM CeKCYaJIbHOV COolManu3anuyu MOJIOAEKM, PelKO MOMOeIUPYIOT
3[0pOBOE TOBeIeHNMe ¥ KOMMYHMKALIMIO B 06/1aCTV PEIPOAYKTUBHOIO 3I0POBBSI.
CpemcTBa MaccoBoOit MHOpPMAIMK 4YaCTO HOPMAIM3YIOT, a TIOPOJi Jaske MpUyKpa-
IIMBAIOT PUCKOBAHHOE CeKCyaJabHOe TMoBeJeHMe U He3nopoBble oTHOIIeHMs. Cek-
CYaTbHBI/ KOHTEHT B (uyibMax 4acTo JIMILIEH MCIIONb30BAHMUS CPEICTB 3alIUThI U
KoHTpauenuuu. [TopHorpadmuecke BUIEOPOTMKI COAEPKAT OUeHb BBICOKMIA yPO-
BeHb pM3MUECKO U BepbaIbHOI arpeccuit, 0ObIYHO MPOSBIISIEMOI MY>KUMHAMMU T10
OTHOIIIEHUIO K KeHIIMHAM. Bo31elicTBMe CeKCyaTbHOTO KOHTEHTA TaKKe CBSI3aHO C
BUKTMMM3allyeii M coBepIlieHMeM CeKCyaTbHOT'0 HaCUJIMsI, MeHbIlleii TOTOBHOCTHIO
BMEIIMBAThCS B KAUeCTBE CTOPOHHEro HabmomaTess. Bo3geiictBie CMU OTKpPOBEH-
HOT'O CeKCYaJIbHOTO COAepykaHMsl OKa3bIBaeT 3HaUUTEeNIbHOE BIMSHIME Ha CEKCYyaslb-
Hble YCTAHOBKU U MTOBeJleHNe MOJIOIEXM.

VCTpaHUTDb MOTEHIMATbHO HETaTUBHOE BJIMSIHYE He3TOPOBBIX COOBIIEHMIT CeK-
cyanbHOTO Xapaktepa B CMU no3BosnsieT o6pasoBaHye B 06J1acTy MeauarpaMoTHO-
ctu. G. U. Soldatova, S. V. Chigarkova n S. N. Ilyukhina ornpegensiior Memnarpamor-
HOCTb KaK CIIOCOOHOCTB ITOTYYaTh AOCTYII, aHAIM3UPOBATh, OI€HNBATD, CO3ABATh U
JIe/iCTBOBATh, MCIIOMb3Ys Bce popmMbl KoMMyHUKalmu [13]. O6pa3oBaHue B 06acTu
MeIuarpaMOTHOCTY YUUT YUAIIMXCS TOMY, UTO COOOIIEHMS CPEeICTB MaCcCOBOi MH-
(opmanuM CKOHCTPYMPOBAHBI C OIpeeIeHHBIMM LEJISIMU, M HAIeIsIeT YIalluxcs
HaBbIKaM¥ aKTMBHOTO U KPUTUUYECKOTO OCMBICJIEHUS 9TUX coobIeHmnii. O6pa3oBa-
HMe B 06/IaCTV MeIuarpaMOTHOCTY SIBJISIETCS OCHOBOW IJIsT KPUTUUECKOTO aHaIM-
3a U JEeKOHCTPYKIMM coobinennuii CMU, mpuuemM OCHOBHOE BHUMAaHME YOEeIsIeTCs
OIleHKe TOYHOCTU U PeaMCTUYHOCTH COOOIIeHM, BbISIBIIEHUIO TIPEIB3SITOCTEN U
HeJoCcTaIei MHPOPMaLK B COOOIIEHMUSX, 8 TAKXKe JOCTYITY K TOYHOVM MeOUIIVIH-
CKoVi MH(popMaLu 0 COCTOSTHMM 3M0poBbsi. Hampumep, Media Aware — 3TO KOM-
TIJIeKCHasl BeO-TporpaMmMa Mo CeKCYaJTbHOMY 3IOPOBBIO IIJISI CTapLIeKIaCCHUKOB,
MCITONIb3YIOMIAs MOAX0M K OOYUeHUI0 MeOMarpaMOTHOCTM, COCTOSIIIAST M3 UeThIpex
YPOKOB, KOTOPbIE MOTYT YMECTUTBCS B UEThIpE YpoKa 1Mo 45 MuHyT. [IporpamMma ox-
BaTbIBaeT TaKye TeMbI, KaK reHJePHO-POJIeBble CTEPEOTUIIbI, 3LOPOBbIE ¥ HE3[,0PO-
Bblé pOMaHTMYECKMe OTHOILIEHMS, HACUjIMe Ha CBUIAHUSIX U OCKOPOUTENbHbIE OT-
HOIIIEHUSI, CeKCyaJbHOe Hacwine, repenada MHOEKIN, mepegaonuxcst oJI0BbIM
myTeM, MpoduIakTUKa, TECTUPOBaHME U JieueHe, TIpeIoTBpalleHne 6epeMeHHO-
CTY, MEeTOAbI KOHTpameniuu, 3bdekTBHAST KOMMYHUKAIVS B 06JIaCTU CEKCYab-
HOTO 3/I0POBbSI U IIPUHSITME 0O0CHOBAHHBIX CEKCYATbHBIX PelleHN . ITa KOMITIEKC-
Hasi 06pa3oBaTeabHasl MPOrpaMma B 006J1aCTU CeKCyaIbHOTO 3I0POBBs pa3paboTaHa
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TakMM 06pa3oM, UTOObI OHA MTOAXOAVIIA IJISI PAa3BUTHUS YUAIIMXCS CTAPIINX KIaCCOB
u coueTtasia o6pa3oBaHue B 06/1aCTM MeAMArpaMOTHOCTY C TOUHOM MeAMIIMHCKOIA
MHbopMalmeit 0 cekcyaabHOM 3[I0pOBbe. B momonmHeHNe K BUIeOpoaMKaM U aHU-
MMPOBAaHHBIM CJIalilaM ydallyecsl B3aMMOJENCTBYIOT C KOHTEHTOM IOCPeCTBOM
BUKTOPUH U CUMYJISILINIA, KOTOPBIE TIO3BOJISIIOT IPUMEHSITh Ha MPAKTHUKe 3HAHUS U
HAaBbIKY, ITpPeIofaBaeMble B IporpaMMe.

B coBpeMeHHOI1 HayKe OmHOJ 13 Hanbojiee aKTyaJbHBIX U 0OCYKIAaeMbIX TEM
siBysieTCs MGPOBOIL pa3phiB U B3aMMOZECTBIE MeKIY TOKOJIeHUSIMU [IeTeil U Po-
IuTeneit, IPUBOASIINI K CHUKeHUIO YHUBEPCaTbHOCTU GUTYPhI B3POCIOTO U €ro
po/N B [eTCKO-POIUTENbCKMUX OTHOLIEHUSX [7; 14].

OmHMM 13 BaXKHENIIMX pe3ylIbTaTOB TPAAMIIMOHHON U 1MUGPOBOI COLMATA-
3a1MM SIBJIIeTCS UAeHTUIHOCTh. O. B. Py61ioBa [15] oTMeuaeT, UTO B BUPTYaTbHOM
KOMMYHUKATUBHOM CUTyalluy y 4YelOBeKa IOSIBISIETCSI BO3MOXXHOCTb CaMOCTOSI-
TeJIbHO KOHCTPYMPOBATh COOGCTBEHHYI0 KUGEPUAEHTUYHOCTh, KOTOPAsi OKa3bIBaeT
B/IMSIHME Ha peaJIbHYIO0 MAEHTUYHOCTD [10Ib30Bareseil. B pesynbraTte cpaBHUTENb-
HOTO aHa/I13a 0COOEHHOCTe MAEHTUIHOCTY U €€ CTPYKTYPHI Y MTOIPOCTKOB U POII-
TeJiei B oHyaiid u odutaiin mupax I. V. CongatoBa, C. B. Unrapbkosa, C. H. moxuHa
[14] ycTraHOBMIIN, UTO 06pa3sl «SI — peanbHOe» U «SI — BUPTyaIbHOE» HE TTPOTUBOCTO-
SIT, @ JOTIONHSIIOT APYT Apyra M aKTMBHO B3aMMOIENMCTBYIOT. Y poauTesei cemeiiHas
MIEeHTUYHOCTD SIBJISIETCSI BeAyleit B oduaiiHe u onaiine. CeMeitHas IpUHaIIEX-
HOCTb y ITOAPOCTKOB 3HAYUTEIbHO MEHbIIIe BbIPa’keHa B OHJIaliHe 10 CPaBHEHUIO C
MupoMm oduiaiiH. YCTaHOB/IeHHBIN GaKkT faeT OCHOBAaHME MUCCIeI0BaTeNsIM MIpeIo-
JIOKUTD, YTO [IIJISI IIOAPOCTKOB (M POBast cpefla CTAHOBUTCS IMPOCTPAHCTBOM CeTla-
pauum OT 3HAYMMBIX B3POCUIbIX, B TOM UMCJIe OT poauTenei [14].

L. Cui u Z. Li ucronb3oBaau IUPKYJASIpHYI0 Monenb [I. OncoHa ¢ 1e/iblo U3Yy-
YeHMs BIAUSHUS POLUTENbCKON CeMbM Ha MPOCOLIMaIbHOE TIOBEeHMEe MOJIOAEXN B
NHurepHerte [16]. OTMevaeTcs, YTO XapakTep SMOLMOHAIbHO CBSI3U MEXAY POLU-
TeISIMU U AeThbMU, TMOKOCTH YIIPABIE€HUS CEMEeITHON CUCTeMOI OKa3bIBAIOT 3HAUM-
TeJIbHOE BIMSTHYE HA OHJIAH-TIPOCOLIMAIbHOE TTOBeJleH/e B TIOAPOCTKOBOM U FOHO-
IIIECKOM BO3pacTe. DMOIMOHAIbHAS TEIIOTa, OfoOpeHMe U TIPUHSITHE POATENen
CIIOCOOCTBYET PA3BUTHUIO Y JeTeli SMITATUM, YPOBHSI COLMATbHO MOAIe P5KKM, KOTO-
pble IO3BOJISIIOT UM Peaan30BaTh OHJIAH-TIPOCOLIMAIbHOE [TI0BeeHME.

CeMbsi, TUII CEMETHOTO BOCIIMTAHUS, XapaKkTep IeTCKO-POAUTENbCKUX OTHO-
IIeHN? 00ecreynBaoT yeIoBUs ST GOPMUPOBAHNS UAEHTUIHOCTY JIMIHOCTY, B
YaCTHOCTM ceMeifHOoro camoornpenenenus. D. Bloome u  S. Ang [2] paccmoTpenn
BOITPOC O TOM, B KaKOJ CTelleHM 6pauHO-ceMeliHOe TIOBeieHe MOIOAEKM OTpaska-
eT POAUTETbCKME COLMATbHO-3KOHOMMWYECKIe PeCyPChl (POIUTENbCKII 10X0I, 60-
raTCTBO, BK/IIOUAIOIee TaKye ImapaMeTphl, Kak COOCTBEHHbBIN KaluTal M CTOUMOCTh
Ioma, o6pasoBaHme 1 TPodecCOHaTbHbBIN MTPECTHK) B IeTCTBE. MOTO/IbIE JIIOAY U3
HeO6JIarOTIOMyYHbIX COLMATBHO-3KOHOMUYECKIX (JIOEB, 0COOEHHO CPelyu YepHOKO-
SKUX JIIOMIE M3 ceMeli ¢ HU3KMM JOXOJI0M, TOPa3/lo peske BCTYIIAIOT B Gpak, 4eM MxX
cBepCcTHUKY. ViccmemoBaTenyt MPUXOAST K 3aK/II0YEHNMIO, UTO OpaK SIBJIIETCS OTHUM
M3 MHOTMX MEXaHM3MOB, CIIOCOOCTBYIOUIMM COXPAaHEHMIO PAacoOBOTO M SKOHOMMU-
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yeckoro HepaBeHcTBa. P. Stewart, H. Shah, K. Diop usyvanoch BiusiHue 6paka Ha
SKMU3HDb 3amnagHoadpuKraHckux keHIIVH. [TofyueHHble pe3ynbTaThl MOATBEPKIAIOT
COXPaHSIIOIIYIOCS BASKHOCTh Gpaka B SKM3HU 3amagHOa@pUKaHCKUX KEHIUH. YCTa-
HOBJIEHO, UTO OpaK SIBJISIETCS KIIOUOM K SKEHCKOJ MOEHTUYHOCTU ¥ MeXaHM3MOM
CcamMoOoIpeneneHysi, OTKPbIBAET MyTh K MAaTEPUHCTBY [17].

Jiashu Xu m Airan Liu ak1leHTUPYIOT BHMMAaHMe, YTO GOIbIIMHCTBO KUTANCKUX
ponuTeseil YyBCTBYIOT OTBETCTBEHHOCTD 32 OpaK CBOMX AeTeli, T0O9TOMY SIBJISTIOT-
CS1 aKTMBHBIMM yUaCTHUKAMM TIpoliecca 3aKIoueHns ux 6paka. HeskeHaTslii cTaTyc
B3POUIBIX JleTeii MOXKEeT MPUBECTU K BO3HMKHOBEHMIO MEKITOKOJIEHUYECKUX ITPO-
671eM, COIMATBHOTO JIaBJIEHNMS CO CTOPOHBI POICTBEHHMKOB, IPy3eii, cocenei, mo-
pOXIaeT TCUXOMOTUUECKUX CTpecc y poauTeneii. Hammume HexkeHaTOTO B3pOC/IOTO
pebeHKa mocjie ColalIbHO OKMIaeMOr0 BO3PacTa BCTYIUIEHMSI B OpaK CBSI3aHO ¢ 60-
Jlee HU3KMM IOKa3aTeleM CYacTbs AJisd poguTenei crapiie 50 et [18]. B coBpemeH-
HOM KUTaCKOM OGIIECTBE ChIHOBHSISI ITOUTUTETBHOCTh UTPAET PENIAIOIYI0 POJb
B CaMONPUHSATUM CeKCyaabHOI opueHTanuu. PesymbraTel mcciaemosanus F. Liu,
Z.Ren u E. S. K. Chong cBUIeTeIbCTBYIOT O TOM, UTO aBTOPUTAPU3M pOIUTENei U
abCoNIOTHOE TIOBMHOBEHME JIeTell CIoco6CTByeT (GOPMUPOBAHMIO CEMETHO-OPU-
€HTUPOBAHHOM MIEHTUUYHOCTU U MHTEePHAIM30BAaHHON TOMOHEraTMBHOCTU (BHY-
TpenHelt romodo6mn) [19]. M. Djundeva, P. A. Dykstra u T. Emery [4] oTMe4aroT, 4TO
MeXKITOKOJIeHUecKue CBs13u B KuTae oCHOBaHbI Ha 06513aTE/IbCTBAX, B TO BPeMSI KaK B
cTpaHax 3anagHoit EBpoIibl OCHOBHOE BHMMAaHMe YIeseTcs] KaueCTBY OTHOIIEHUIA.

B uccnemoBaHusIX, MpoBeaeHHBIX IO pykoBoacTBoM O. A. KapabaHoBOi1, TOKa-
3aHO, YTO «B CBOMX ITPEACTABIEHNSIX O OyIyIIeli ceMbe (CeMeIHbIX IIeHHOCTSIX, pojie-
BOJI CTPYKTYpe, SMOIIMOHATBHBIX CBSI3SIX, OyIyIIeM ITapTHEPEe) MOJIOAbIE JIIOAY OPU-
€HTUPYIOTCS Ha TMpeACTaBieHNus O MaTTepHax GYHKIMOHMPOBAHUS POOUTETbCKOM
cembm» [20, c. 43]. [TomyueHHbIe Pe3y/AbTaThl CBUIOETEIbCTBYIOT 00 aKTyaau3aluuun
MexXaHM3Ma MPSIMO TPaHUISIIUY MaTTePHOB (PYHKIIMOHMPOBAHUS POIUTEIHCKON
ceMbJ Ha CBOIO OymyIyio ceMbio. PesynmbraThl vccnemoBanus H. JI. MocKkBMUeBOji ¢
KOJIJIETaMM CBUIETEBCTBYIOT O TOM, UTO CTEIIeHb OJIM30CTI C POAUTETBCKOM CeMb-
eif 06yc/IaBIMBaeT MOTPEOHOCTh B CO3MaHNM COOCTBEHHON CeMbM Y COBPEMEHHOM
Mosnopesku. Torga Kak YyCTaHOBKM B pacIipefie/ieHuN BIacTU U 00s3aHHOCTei B Oy-
IyIiei ceMbe HaXOSITCS IO, BAUSIHMEM COLIMAIbHO-KY/IbTYPHBIX MU3MEHEHUI B 00-
mrecTse [21].

Takum 06pa3oM, MPeMMYIIEeCTBEHHBI WHTEpec wucciaegoBareneii u3 Poc-
cun (0. P. ButiaeBckuit, M. B. fumenesa [3]; O. A. KapabaHosa, O. B. TpobumoBa
[20] H. JI. MockBuueBa c koyteramu [21] u ap.), Kutas (Jiashu Xu, Airan Liu [18],
M. Djundeva, P. A. Dykstra, T. Emery [4]), Uaguu (R. Vundamati [1]), 3anagHoit Ad-
puku (P. Stewart, H. Shah, K. Diop [17]), CLIIA (A. Biglan et al. [22]; S. R. Shamblen
et al. [23]) kacaeTcst moucka MeTOLONIOTUUECKUX U MEeTOOUUYeCKUX pelleHuit, pea-
JIM3YeMBbIX JIJISI COXPaHEeHMS M BOCIIUTAHUST TPAAUIIMOHHBIX CEMEeITHbIX IIeHHOCTEIA.
OpHako ciaemyeT OTMETUTD, UTO HOKyC BHMMaHMS uccienoBareneit u3 CIIA cmeria-
eTCsT Ha U3y4eHue MpobaeM OIHOMONbIX 6pakoB, JITBT-MAeHTUUHOCTY, TeHAEePHO
MHKJTIO3MBHOCTHU ¥ pasHoo6pasus. B CIIIA KoMIUIEKCHOE CeKCyabHOe 00pa3oBaHue
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B [OILKOJBHBIX YUPEKAEHMUSIX U B MIaAIIMX KJIaccax pean3yeTcs AJisl pa3pylieHnst
CTEPEOTUITHBIX TIPeAyOeKIeH I, CBSI3aHHBIX C ITOJIOM U CEKCYyaIbHOM OpMeHTaI-
eit. Tak, E. S. Goldfarb, L. D. Lieberman [24] oTMeualoT, UTO MJIa[LINI IIKOIbHBIN
BO3PacT MOKeT ObITh JIYULIMM BpeMeHeM JJIs 3HAKOMCTBa C TeMaMU, CBSI3aHHBIMU
C CEeKCyaJbHOJ OpMeHTaluel, TeHAePHON MUIEHTUYHOCTBhIO M CaMOBBIPaKeHUEM,
TeH/IePHBIM PABEHCTBOM ¥ COIMAJIbHOI CIIPABEeIJIMBOCTBIO, CBI3aHHBIMU C CO00-
mectBoM JITBT, peskae ueM reTepoHOpPMAaTMBHBIE [IEHHOCTY CTaHYT H60J1ee rTy6oKo
YKOPEHUBIIMMMCS U MeHee M3MeHUMBbIMMA.

B ripoBeneHHBIX HAMY paHee CCIeJOBaHUSIX YCTAHOBJIEHO, UTO TUTI CTPYKTYPbI
POOUTENbCKON CeMbU, YDOBEHb C€MEITHOI CIJIOUeHHOCTH, XapaKTep AeTCKO-POIU-
TEIbCKUX OTHOLIEHUIA OTIPEeIeISIIOT 0COOEHHOCTY U TUII CEMEITHOTO CaMOoOoTIpeiesne-
HMS IOHOIIIel 1 meByIek [25]. OmHaKo mpobiiemMa COOTHOLIEHMS YPOBHST CEMeTHOM
aganTanyu (PUTUIHBINA, CTPYKTYPUPOBAHHbINA, TMOKMIA ¥ XaOTUUHBII) ¥ CEMEeITHOTO
CcaMoOITpeesieHs CTYAEeHTOB IM(GPOBOro MOKOJIEHUS A0 CUX TTOP He M3ydyasach.
IpencraBaeHHOE MCCIeIOBaHMe HAIIpaB/IeHO Ha BOCIIOTHEHME 9TOTO Mpoberia.

B pesynabTaTe 00006IIEHNMST MHOTOUMCIEHHBIX KOHIIEIIIVII ceMeifHOro IoBe-
IeHUs, C 1eJbl0 AMArHOCTMUKM CIUIOYeHHOCTM cemeiiHoi cucrembl D. H. Olson,
D. H. Sprenkle, C. S. Russell [26] pa3paboTanu IUPKYISIPHYIO MOIeNlb, KOTOpast
BKJIIOUAeT JBa BaKHbBIX MapaMeTpa: CIVIOYEHHOCTb U ajanTaius. CemeliHas CIIO-
YEeHHOCTb OTPaskaeT CTereHb SMOLMOHAIbHON OJIM30CTY MEXIY WieHaMU CEMbU OT
Pa3006IeHHOCTH, IMCTaHIIVIPOBAHHOCTY APYT OT Apyra J0 Ype3sMepHOil B3aumMosa-
BUCUMOCTH, SMOIMOHAIbHOI BOBiedeHHOCTH. CemeliHasl aganTaiusl XapakTepu-
3yeT PUTUIHOCTDb WV TMOKOCTb B YIIPaBJIEHUM CEMeHO CMUCTEeMOI, CITOCOOHOCTD
M3MEHSITh paclipefiejieHue poseii, BAacTu, TTpaBuia M HOPMbI TIPM BO3JENCTBUMN
CTpeccopoB. B 6oee 1mo3gHeM 1CCIeIOBaHUY ITOSBIISIETCS TPETUI TTapaMeTp — KOM-
MYHUKAIMS UM HAaBBIKY CeMetHOro obuienms [27].

CeMeitHOe caMooIIpeiesieHN e, BBITTOMHSS psi QYHKIMIA, CBSI3aHHbBIX C OPMEH-
Tamyeli B CeMeHbIX POISX ¥ MEKIMYHOCTHBIX OTHOIIEHMSX B OGpavyHO-ceMeitHOoi
cdepe, IEHHOCTHO-CMbBICIOBOJ HaBUTALIME, IleJieTolaraHeM, SK3/CTeHIIMOHATb-
HOJ1 HAITOJIHEHHOCTHIO ¥ MOTMBAI[ME, 3a1a€T BPeMEHHYIO TIePCIIeKTUBY U 0becre-
YMBAET PEryisiinio 6pauHO-ceMefHOTO TOBeAeHMs] MOJIOIek. AHAINU3 BEKTOPOB
opmumpoBaHMS ceMefHOTO caMOoOoIIpee/IeHNsT B 3aBUCMMOCTH OT YPOBHSI ceMeli-
HOI1 afjanTaluuy poAUTEIbCKO CeMbl TTO3BOIUT JIyUIlle TOHSITh BO3MOXHbBIE TICUX0-
Jiormyeckye TpaHchopMaly AeTCKO-POAUTENbCKIUX OTHOIIIEHUT B YCIOBUSIX B3au-
MOJECTBUS TPaAUILIMOHHOI U 1IKGPOBOIL COLMaNM3aIUN.

MeToponorus, MaTepuarsbl U MeToAbl

MeTonmomornueckor OCHOBOM MCCIeNOBAHMS SIBISIFOTCSI KYJIbTYPHO-UCTOPUYE-
ckas Teopust pasBuTus ncuxmku JI. C. BeiroTckoro [28]; KOHLLeNIus 3KOJI0TnYeCKmUx
cuctem U. Bronfenbrenner [12], G. Johnson; K. Puplampu [11]), counanbHO-KOTHU-
TUBHAas KoHIenmus uydpooit cormanusaunu I. V. CongaroBoit u A. E. BoiickyH-
ckoro [8], Teopust cemeitHoro camoornpenenenusi C. B. Mep3nsikoBoii [25], «IUpKy-
nsapHas momenb» D. H. Olson [26; 27].
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TeopeTnUecKuin aHaaIMU3 MUCCIEIOBAHMIA 1O TTpobIeMe 6pauHO-CEMETHOrO I10-
BelleHMsI CTYA,eHYeCKOl MOJIOLeXX! B YCJIOBUSIX B3aMMOZECTBUS TPAAVLIMOHHO U
G POBOIL COIMAMM3ALIMY TTPOBOIMIICS HA OCHOBE OITyOIIMKOBAHHBIX HAYUHBIX pa-
60T 13 MeXXmyHapomHbIX 6a3 maHHbIX Web of Science Core Collection 1 Scopus, poc-
CUIICKOM MHAEKce HayyHoro uutupoBanus (PVHLI). AHanuM3upoBaauch HaydHble
pa6oTsr 3a mepuog ¢ 2015 mo 2023 rogpl.

DMIMpUYeCcKoe MccaeqoBaHme Mmpooamwioch B 2022 romy Ha 6a3e AcTpaxaH-
CKOTO TOoCyapCcTBeHHOTro yHUBepcuTeTa uMenu B. H. Tatuiesa. [Ipu ¢popmuposa-
HUY BBIOOPOUHOI COBOKYITHOCTM YYACTHUKOB MCCIEIOBAHUS YUUTHIBATUCH CTATYC
CTyIEeHTa OYHOJi (POpMbI 0OYUEHMSI U TOf, pOKIeHMs He paHee 1995 r. B ucciemgosa-
HUM TIPUHSIM yuacTue 312 pecrioHeHTOB B Bo3pacTe oT 17 no 25 net. I3 Hux 138
(44,2 %) 1oHoreit n 174 (55,8 %) meBymiek. B 3aBUCMMOCTY OT HaIpaBIeHUs TTOMTO-
TOBKM paclipenesieHle ciiefyiolee:

37.03.01 IIcuxomnorus. ITo mpoduio «IIcuxonornueckoe KOHCYIbTUPOBAHME» —
10 uen. (3,2 %);

39.03.01 Coumonorwust. ITo npodwtio «IIpUKIagHbIE METOABI COLIMOIOTUYECKO-
ro uccienoBanus» — 54 uen. (17,3 %);

44.03.02 INcuxonoro-mnemaroruueckoe ob6pasosanue. [To npodunsm «Ilcuxono-
rust o6pasoBaHus» — 52 uen. (16,7 %); «IIcuxonorus 1 couyaabHas megarormka» —
11 gen. (3,5 %);

44.03.05 TMemarornyeckoe obpasoBaHye (C ABYMSI TMPOPIMISIMU TTOATOTOBKM).
Mo mpodmtio «MTHOCTPaHHbIN S3bIK (AHIIMIICKMIL) Y MHOCTPAHHBIN SI3bIK» — 15 er.
(4,8 %); «IHOCTpaHHBII SI3bIK (TYpeLKMit) M MHOCTPAHHBI s13bIK» — 18 uer. (5,8 %);
«/HOCTpaHHbI SA3bIK (DPAHIY3CKMIT) ¥ MHOCTPAHHBIN SI3bIK» — 15 uen. (4,8 %);
«Mctopust u UTHOCTpaHHBIN SI3BIK (QHIVIMMACKUIA)» — 21 den. (6,7 %); «cTopusi n
O61iecTBosHaHMe» — 57 uen. (18,3 %); «KynbTyposnoruueckoe o6pasoBanme u MHO-
CTPaHHbIN SI3bIK (AaHIIMIICKUIA)» — 14 ven. (4,5 %); «HauanbHOe o6pasoBaHue. [Io-
MIOJTHUTENIbHOe 0bpa3oBaHue (xopeorpadus u teatp)» — 6 uen. (1,9 %); «Pycckuit
s3bIK U JIuteparypa» — 10 ven. (3,2 %); «TexHomorus (MOWMB U AM3aIH OLEXAbI).
NHocTpaHHbIl 93bIK» — 6 den. (1,9 %); «dusuveckas KyabTypa. JOMOTHUTETbHOE
obpa3oBaHue (CIIOPTUBHAS TTOATOTOBKA)» — 23 uell. (7,4 %).

C60p maHHBIX OCYIIECTBJISVICS Ha TOOPOBOIBHOI OCHOBE.

C uesnblo onpeneneHns ypoBHS CEMEHO afanTaliy Mbl MCIIOb30BaJIN OIMPO-
cHUK «Illkasa cemeliHO}M amamnTaluy U CIIOUEHHOCTU», cO3maHHbI [I. OicoHOM,
I. ToptHepom u U. JTaBu B 1985 1., B agantauuu A. I. Jlugepca [29]. B KoHTekcTe
TpeJiCTaBJIeHHOT0 MCC/IeOBaHMS IJIsl HAC IMPeCTaB/sIoT MHTepeC BblJeeHHbIe
YPOBHM CEMENHONM amanTauunu. PeCOHAEHTaM Mpeaiarajoch OLeHUTb YTBEPXKAEe-
HUS U3 CIVCKA, UCIIONb3YS MATUOA/UIbHYIO IIKATy: 1 — MouTH HUKOTAA, 2 — PENIKO,
3 — BpeMs OT BpeMeHM, 4 — 4acTo, 5 — mouTu Bcerma. B paMmkax 1MpKyISIPHOIT MOIeIn
I. OsicoHa B 3aBMCUMMOCTU OT CTEIleHM IMJIaCTUUYHOCTU PYKOBOICTBA CEMEIHOM CU-
CTeMOI1 pa3ninyaloT 4 ypOBHS, UCIIO/Nb3YS TPaHULIbI 3HAUEHUIA:
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1) pUrnaHbI XapaKTepU3yeTCs SKECTKOCTbIO CUCTEMBbI, €IVHOJINYHBIM [JIaBEH-
CTBOM, Mepapxnueckoii cucremorii yrpasaenust (10-19 6annos);

2) CTPYKTYpUPOBaHHbINM — HApacTaHMeM B yIIpaBIeHUM JeMOKpaTUueCKIX TeH-
IIeHIIMI1, yCTAaHOBI€HMEM POJIeBOV CTPYKTYPbI U CUCTEMBI TPaBUJI C yUeTOM MHEHUSI
yjeHOB ceMby (20-24 6asa);

3) TMOKMIT — JeMOKpPaTUUYEeCKUM CTWJIEM PYKOBOJCTBA, PABHOIIPABMEM, STAJM-
TapHOCTHIO, JIETKOCTHIO B M3MEHEHUM CEMEIHBIX pPoJjieii, 00SI3aHHOCTEN, ITpaBUil B
COOTBETCTBUM C BOSHMKHOBEHMEM HOBBIX 3ajad 1 QyHKIMII B cembe (25-28 6a-
JIOB);

4) XaOTMYHBIN — HEYCTONYMBBIM PYKOBOJCTBOM, HEOIIPEIeIEeHHOCTBIO POIEBOA
CTPYKTYPbI, OTCYTCTBYEM YETKOCTY B paCIIpeieJIeHNY OTBETCTBEHHOCTY U 06sI3aH-
HOCTe MeXXay wieHamu ceMbu (29-50 6aiioB).

151 [uarHoCTUKM MoKasaTesieli CeMeiHOr0 caMooIipeAeneHns CTyAeHTOB UC-
MOJTb30BaIMCh MOAUMUIIMPOBAHHBIN BApMaHT METOAMKIM CeMaHTHU4YecKoro nudde-
peHlMasa B makeTe MeTOAMUK TCUXOCeMaHTUUECKO AMAaTHOCTUKM CKPBITO MOTU-
BaIuu, paspaboranHoro V. JI. COMOMMHBIM!, OPUTMHA/IbHbIE METOIUKU «YPOBEHD
COOTHOIIEHMSI ,[IEHHOCTU U ,,JOCTYIIHOCTM B PasJIMUYHBIX KU3HEHHBIX chepax»
E. b. ®anTanosoii [30], «TecT CMbICTIO)KM3HEHHBIX OpueHTanuit» [I. A. JleoHTbeBa2,
MIPOEeKTUBHAsl MeToauKa «He3akoOHUeHHbIe TpenyioxkeHus» [29], ormpocHUK «Poie-
Bble OXXUIAHUS U TIPUTsI3anus B 6pake» A. H. Bonkosoii [29].

I 06pabOTKYM TTONYUEHHBIX MaHHBIX MCIIOAb30BaIMCh MaTeMaTUKO-CTaTy-
CTUYECKIe MeTonbl: KpuTtepuit Kommoroposa-CMMUPHOBA /IS OGHOM BIOOPKU, KPU-
tepuii Kpackana — Yonneca (H), perpeccoHHbIl aHain3. PacueTsl BbITTOTHSIINCH HA
6a3e craTucTuueckux nporpamm IBM SPSS Statistics 21.

Pe3ynbTaTbl UccriegoBaHUs

[J1s TPOBEPKYM TUIIOTE3bI UCCIeIOBAHNS ObIIM TIOCTPOEHBI TTAPHbIE PErpeccu-
OHHbIEe MOJIeN. Bo3meiicTBMeM MpeauKTOpa ceMeifHas afanTamiys B KOTHUTUBHOM
KOMITOHEHTE CEMEeITHOTO caMOooIIpeesIeHIsI OTIpeesisiioTcs 2,7 % nucrnepcum mepe-
MeHHOI1 «§I — cbiH/moub» (cTereHHas mogensb: F = 8,608 mpu p = 0,004).

Kaxk 1moka3pIBalOT pe3yibTaThl PErpeCcCMOHHOTO aHa/Ii3a ceMeiiHast afamnTainus
IeTepMUHUPYET OCOOEHHOCTM PasBUTUSI TAKUX IEMEHTOB II€HHOCTHO-IMOIMO-
HaJbHOTO KOMITOHEHTAa CEMETHOTO CaMOOIpeAesIeHNs, KaK POJUTENbCKAsT CeMbSI
(crenenHas mopmenb: F = 22,303 pu p < 0,001, R? = 0,067), Most Mmama (Jiorapudpmu-
yeckas mogenb: F = 10,067 ipu p = 0,002, R? = 0,032), Mot oTell (CTelleHHAsI MOJIEJTb:
F = 8,708 mipu p = 0,003, R? = 0,028), 11eHHOCTb CBOOObI (TIOPSIKOBAST PErPECCHsI:
v*= 4,905 ipu p = 0,027, R? = 0,016), MbI — ceMbst (TIOpsiIKOBast perpeccus: y*= 8,51
ripu p = 0,004, R? = 0,031), rosio’keHMe IMYHOCTU B CTPYKTYPE CeMbM (TTOPSIAKOBAsI
perpeccusi: x*= 6,884 ipu p = 0,009, R? = 0,025), oTHOIIEHNE K OymyIIeMy 6pauHOMY
napTHepy (TopsiakoBast perpeccus: x*= 4,195 npu p = 0,041, R? = 0,015), pesynbTa-

1 Conomuu U. JI. TlcuxocemMaHTMUeCKash AMArHOCTUKA CKPBITOJ MOTMBALMM: METOOMUYECKOE DYKOBOICTBO.
Caukr-ITetep6ypr: TMHIIII «MimaTton», 2001. 112 c.
2 JleouTbes [I. A. TeCT CMBICIOKM3HEHHBIX opueHTanuii (C’KO). Mocksa: Cmbic, 2000. 18 c.
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TUBHOCTD KM3HU (CTereHHast momesb: F =4,895 mpu p = 0,028, R?=0,016). CormacHo
3HAYEHMSIM IMCIIePCUM OTKIMKOB ceMeiiHas ajanTaiius B Goblieii cTeleHn oKa-
3bIBAET BIIMsIHME Ha (OpMMUpPOBaHIe TaKMX IIEHHOCTEl 6pauHO-CceMeIfHbIX OTHOIIIe-
HMUI1, KaK pOIUTeTbCKast ceMbsl (6,7 %), MONOKUTEIbHOE OTHOIIEHEe K COOCTBEHHO
cembe (3,1 %), sHaUMMOCTb puryp Mamsr (3,2 %) u otiia (2,8 %). CormacHO JaHHBIM
TaGMMIIBI 1, MpeaUKTOp CeMeliHas afarTauys BHOCUT CYIeCTBEHHbIV BKIA B 00b-
SICHEHMeE IVCIIePCUM OTKIMKOB, SIBJISIIOIINXCS COlepsKaTeNbHbIMM XapaKTepUCTUKA-
MU CEMeIfHOT0 caMOoOoIIpe/iesieHus.

Ta6nuia 1

KoadduiineHTsl perpeccoOHHOM MOIEIN CeMefHOM afanTaluy Kak IpeguKTopa
ceMeifHOro camoorpee/ieHNs CTyJeHTOB Ha YPOBHE CTaTUCTUUECKOI 3HAUMMOCTU

Table 1
Coefficients of regression model of family adaptation as a predictor of students’
family self-determination at the level of statistical significance

3aBuUCHMBIe ITepeMeHHbIe |Ko:-)(l)(buuuen'rm 1 2 t/Banspa
Dependent variables Coefficients B SH, I;e'ra t / Test Wald p
eta
KOTHUTUBHBI KOMIIOHEHT
Cognitive component

S - cbiH / 51 — moub b 0,18 0,061 | 0,165 2,934 0,004
Iam ason /I am a daughter KoHcraHnTa 2,89 0.6 482 0,000

Constant

LIeHHOCTHO-3MOLMOHA/IbHbII KOMIIOHEHT

Valuable and emotional component
Popurenbckast ceMbst b 0,27 0,057 | 0,259 4,723 0,000
Parental family Koncranta 2,259 | 0,437 5,175 | 0,000

Constant
Mos mama b 0,981 | 0,309 | 0,178 3,173 0,002
My mother Koncranra 2,634 | 1,043 2,525 0,012

Constant
Moi orer, b 0,288 | 0,098 | 0,166 2,951 | 0,003
My father <

OHCTAHTa 1,841 | 0,607 3,033 0,003

Constant
LleHHOCTH CBOGOIBI
Freedom value 0,038 | 0,017 4,868 0,027
MbI - ceMbst (OTHOIIIEHME K
COBCTBEHHOII CEMbE)
We are a family (attitude towards 0,057 | 0,019 9,347 0,002
own family)
[onoxxeHne TMYHOCTH B
CTPYKType ceMbU
Position of the personality in the 0,05 | 0,018 7,432 0,006
family’s structure
OTHolIeHMe K Oyayiemy
6payHOMY [MapTHEPY
Attitude towards future marriage 0,038 | 0,018 4,324 0,038
partner
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Pe3ysbTaTMBHOCTD KU3HU b 0.154 0.07 0.126 2.213 0,028

Effectiveness of life , : , : :
KoncraHTa 14,658 | 3,443 4,258 0,000
Constant

PerynsTMBHO-TIOBEI€HYECKIIT KOMITOHEHT
Regulatory and behavioural component

Moe Hacrosimee b 0,993 | 0,002 | 0,849 398,495 0,000
My present
Koncranra 0,248 | 0,019 13,185 0,000
Constant
JIOCTYITHOCTh AKTUBHOM
nesITeIbHO XXU3HU -0,034 | 0,017 4,04 0,044
Availability of active life
Ponesbie ORMIAHV B|b 1,324 | 0,668 | 0,174 1,982 0,05

X03s1/iCTBEHHO-ObITOBO chepe

KoncraHTa

Role expectations in household
Constant

1,545 | 2,269 0,681 0,497
sphere

MoTuBalMOHHbIIT KOMIIOHEHT
Motivational component

Hocriskenme ycrexa b 0,656 | 0,257 | 0,144 2,551 0,011

Achievement of success
KoHcraHTa

3,595 | 0,868 4,141 0,000
Constant
Mecrs b, -0,233 | 0,086 | -0,945 -2,717 0,007
Revenge
b, 0,004 | 0,001 | 0,881 2,534 0,012
Koncranra 6,69 | 1,299 5149 | 0,000
Constant

PedieKCMBHBINT KOMITOHEHT
Reflexive component

JIOKyC KOHTPOIIS — SKU3HB b 0,245 | 0,067 | 0,208 3,69 0,000
Locus of control-life ’ ’ > ’ ’

KoHcTaHTa

12,549 | 2,817 4,454 0,000
Constant

[IpumevaHye: 1 — HeCcTaHIAPTM30BaHHbIE KOIGGUIMEHTH], 2 — CTAHIAPTU30BaHHbIE KO3bGNUIN-
eHTbl, SHy ~ cTaHgapTHast ommobKa, p — ypOBeHb 3HAUMMOCTH.

Note: 1 - non-standardised coefficients, 2 — standardised coefficients, SH;, — standard error, p -
significance level.

Ha dopmupoBaHme peryisiTMBHO-TIOBEIEHUYECKOTO KOMITOHEHTA CEMEHOro
caMooIlpese/ieHMs BIMSIET ceMeiiHas amanrtauus u onpepensier 2,7 % Oucrepcumn
TepeMeHHOI «Moe HacTosiee» (Jioructudeckas mojeinb: F = 8,482 pu p = 0,004),
1,3 % mucnepcun «IOCTYITHOCTb aKTUBHOW AesSTenbHON XU3HU» (TIOPSIAKOBAs pe-
rpeccust: x2= 4,183 nipu p = 0,041), 3 % gucrepcun «poyieBble OKUAAHUS B XO3STi1-
CTBEHHO-OBITOBOJI cepe» (morapubmmueckas Mogenb: F = 3927 mpu p = 0,05).
OTpuiiaTeabHbIN KO3OOUIMEHT B ypaBHEHUY PEIPECCUU IJ1s1 3aBMCUMOJ IIepeMeH-
HOJ! «JOCTYITHOCTb aKTUBHO AesITeTbHOM JKU3HM» CBUIETEIbCTBYET O HAIUUMUM 00-
paTHOI1 CBSI3U MEXYy CeMelHOM aganTaliueii 1 yKa3aHHbIM 3JIeMEeHTOM.

CeMelfHast agaIITanys BHOCUT BKJIA[L B pa3BUTHE MOTUBAIMMIOHHOTO KOMITIOHEH-
Ta CEMeTHOTO CaMOOTIpeIe/IeHNs : JOCTVKeHNe ycIexa (JiorapubMuieckas MoJeb:
F=6,509 mpu p=0,011,R?*=0,021), MmecTb (KBagpaTuuHoe ypaBHeHue: F = 4,094 mpu
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p =0,018, R? = 0,026). [IpencraBieHHble B Tabj1. 1 oTpuiiaTesibHbie KO3(POUIMEHTbI
B YpaBHEHUM perpeccum [jisl 3aBUCUMOI IIepeMeHHOl «MeCTb» CBUAETENIbCTBYIOT
0 HaIMUUM 06paTHONM CBSA3M MEXKIY CeMeifHO# amamTaiyeil ¥ JaHHBIM GpayHbIM
MOTUBOM. MOKHO MPEeIIONIOKNATh, YTO BEPOSITHOCTD 3aK/II0UeHMs 6paKa 13 HeIlpo-
OYKTVMBHOTO YyBCTBA MECTY OBbIBIIEMY IapTHEPY WM POOUTEISIM BO3pacTaeT Mpu
PUTMIHOM YPOBHE CeMeIHO agarnTamum.

B pediekcBHOM KOMITOHEHTE CEMEITHOTO CaMOOTIpeeIeH s CeMeifHast ajar-
Tauus onpenenser 4,3 % nucriepcun nepeMeHHON «JIOKYC KOHTPOJISL — SKU3Hb» (CTe-
reHHast Mmogenb: F= 13,615 nmpu p < 0,01).

B pamkax pellleHus BTOpOil 3aJauy IPeNCTaBJIeHHOTO MCCIeJOBaHUST Oblaa
OlleHeHa [OCTOBEPHOCTh PAa3INuKii B COAEPKATeIbHO-CTPYKTYPHBIX XapaKTepu-
CTMKax CeMEHOr0 caMOoOoIIpeAe/ieHNsI B 3aBUCMOCTM OT YPOBHSI CeMeHO amamn-
Tauuu. [lonyyeHHbIe B X0 e UCCIeA0BaHNS pe3yIbTaThl ONIpocHMKa «IlIkana cemeri-
HOI aganTauuu u cruioueHHOCTU» (FACES-3) nemMOHCTpUPYIOT HaM, 4To 3,8 % (12
yesl.) UMeIT PUTUIHBINR, 13,1 % (41 yesn.) — CTPYKTypupOBaHHbIA, 25,6 % (80 uer.)
— tnbKwmit, 57,4 % (179 den.) — XaOTUYHbIII YPOBEHb CeMeIHOI amanTaiumu poau-
TeIbCKOM ceMbl. TakMM 06pa3oMm, IBHOe MpeobsafgaHue MMeeT XaOTUUHbIN CTUJTh.
I171s1 Hero CBOVICTBEHHBI HEYCTOMUMBOCTb PYKOBOACTBA, UMITYJIbCMBHOCTD PEIIEeHNIA,
HESICHOCTb POJIeii, HeIllpecKa3yeMoCTh.

B PUTHIHBIHA YPOBCHD
Rigid level

CTpyKTypHpOBaHHEIH YPOBEHD
Structured level

B ['HOKHH yPOBEHBb
Flexible level

B Xa0THYHEIH YPOBEHD
Chaotic level

Puc. 1. Pe3ynbTaThl [MarHOCTUKYM YPOBHS CEMEHO afanTalun y CTyIeHTOB, %
Fig. 1. Results of diagnostics of the level of family adaptation among students, %

Hanee, ucnonb3ysi kputepuii Kpackena — Yomneca (H) mMbl mpoBenu CpaBHU-
TeJbHBbI aHaIM3 3HAUMMOCTM IOKa3aTesieil CeMEHOTO CaMOOIIpeeNeHus CTy-
JIeHYeCKOM MOJIOJEXM B 3aBUMCUMOCTU OT YPOBHSI C€MENHOM ajarnTaiun, Tak Kak
pacnpefeneHe 3aBUCUMbIX IMepeMeHHbIX 3HAUMMO OT/IMYAeTCs OT HOPMajJbHOTO
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CeMeitHas afanTanus Kak IIPpEeOUNKTOP CceMeitHOro camooIipeneyneHnsa CTyaeHTOB LIMCI)pOBOI‘O TIOKOJIEHUST

3aKoHa. M3 Tabi1. 2 BUAHO, YTO B KOTHUTMBHOM KOMITOHEHTE CEMETHOI0 caMooIIpe-

nejeHus CTyAeHTOB BbISABJI€EHbI JOCTOBEPHbBIE PA3JIMUMSA B 3aBUCUMMOCTIM OT YPOBHS

ceMeifHOI afanTauyu ajist nepeMeHHOT «$§I — cbiH / I — moub». CoiacHO 3HAUEHUSIM
OTMCATETbHBIX CTATUCTUK HAMOONBINYIO IIEHHOCTb paccMaTpUBaeMblil IapamMeTp
MMeeT IJIsI CTYIEHTOB C TMOKMM YPOBHEM CEMEITHO aanTalinin.

Tabnuua 2
IocToBepHbIe pas3inuMs B IOKA3aTeIIX CEMEeHOI0 CaMOoOIpee/ieHNs CTyIeHTOB
B 3aBMCHMOCTY OT YPOBHS CEMEfHO ajanTaium

Table 2

Significant differences in the indicators of students’ family self-determination
depending on the level of family adaptation

CTPYKTYpHO- CpenHee 3HauYeHMe (CTAaHIAPTHOE = <
copepkaTelbHble OTKJ/IOHEeHMe) . -E E §
XapaKTepPUCTUKU CEMETHOTo Mean (standard deviation E §.§ 2 g%
camoonpeeneHus @9 E 2 § 3
Structural and content 1 2 3 4 gaare 2 s =
characteristics of family self- | 1, = 19 n=41 n =80 n=179 | % = & z S;
determination S &
KOrHUTUBHBI KOMIIOHEHT
Cognitive component
S - cpin / S - moub 4,47 _
Tam a son /I am a daughter (113) 5,28 (1,33) | 5,59 (1,04) | 5,46 (1,09) |[H=9,727| 0,021
11eHHOCTHO-5MOLMOHAIbHBIV KOMIIOHEHT
Valuable and emotional component
PonuTenbckast ceMbst H=
Parental family 4,53 (1,39) | 5,45 (1,23) | 5,79 (1,03) | 5,86 (1,04) 13,354 0,004
Mos mama _
My mother 5,04 (1,54) | 5,65 (1,16) | 6,06 (1,05) | 6,01 (1,14) |H=8,909| 0,031
Moii orer, B
My father 4,11 (1,37) | 4,85 (1,47) | 5,11 (1,51) | 5,27 (1,39) |H =8,302| 0,04
MbI - ceMbsI (OTHOILIEHVE K
COGCTBEHHOII CEMbE) B
We are a family (attitude 3,09 (2,43) | 4,08 (2,32) | 4,12 (2,12) | 4,64 (2,09) |H=28,479| 0,037
towards own family)
OTHolIeHKe K cebe _
Attitude towards themselves 3,45 (2,62) | 2,22 (1,79) | 3,35 (2,23) | 3,42 (2,34) |[H=9,785| 0,02
OTHoOIIeHNe K 0TIy H=
Attitude towards father 2(2,89) |0,69(3,73) | 2,48 (3,49) | 2,93 (3,02) 12,662 0,005
Lemst B carn 27,5 (7,24) |30,85 (7,46) 32,76 (6,64)|31,26 (5,91)|H="7,949| 0,047
Purposes in life
O61Mit MoKasaTesib
OCMBICJIEHHOCTH KU3HU 85,64 95,09 101,82 101,87 _
General indicator of (20,44) (23,61) (17,04) (16,33) H=8,622] 0,035
meaningfulness of life
PerynsiTMBHO-TIOBEI€HUECKII T KOMITOHEHT
Regulatory and behavioural component
[J1aBEeHCTBO 1 OTBETCTBEHHOCTh
B CEMbe
Primacy and responsibility in 3,27 (1,1) | 3,64 (2,1) |4,43(1,99) | 4,38(2) |H=8,927| 0,03
the family
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PednekcuBHbBI KOMITOHEHT
Reflexive component

4,67 (2,87) | 4,83 (2,47) | 6,11 (2,72) | 5,61 (2,64) | H=8,2 | 0,042

VBepeHHOCTH B cebe
Self-confidence

JIoKyC KOHTpOJIS — 51 _
Locus of control I 17,67 (3,39)| 20(5,15) |21,47 (4,02)|20,74 (4,07)|H=9,921| 0,019

JIOKyC KOHTPOJIS — >KU3Hb H=
Locus of control - life 24,09 (5,5) | 26,8 (8,59) (29,79 (5,92)(30,35 (6,35) 14,277

[IpumeuaHue: 1 — pUrMIHBIN YPOBEHbB; 2 — CTPYKTYPHBIN YPOBEHb; 3 — TMOKUIT YPOBEHb; 4 — Xao-
TUYHBIA YPOBEHB, N — 06beM BbIGOPKM, KpUTHUYECKOE 3HaUeHue Kputepus y°= 7,815 (p = 0,05).

0,003

Note: 1 - rigid level; 2 — structured level; 3 — flexible level; 4 — chaotic level, n — sample size, the
critical value of the criterion y°= 7,815 (p = 0,05).

B 11eHHOCTHO-3MOIIMOHAJIbHOM KOMIIOHEHTE CeMeifHOTO caMOOIpeeneHus
JIOCTOBEpHbIE pas3nuys yCTaHOBJIEHbI [JII TAaKUX 3JIEMEHTOB, KaK pOAUTEIbCKAas
ceMbsl, MOSI MaMa, MoOJi oTer, Mbl — ceMbsl, OTHOIIIeEHNE K cebe, OTIY, LIEJIM U OC-
MBICJIEHHOCTD XKM3HU. 3HAUEHUS JeCKPUIITUBHBIX CTAaTUCTUK CBUAETENIbCTBYIOT O
TOM, UTO CTYHAEHTbI CO CTPYKTYPHBIM YPOBHEM C€MEITHOV afanTalyun OTINYaloTCs
MeHee MOJIOKUTETbHBIM OTHOLIEHNEM K cebe U OTITY IO CPaBHEHMIO C UX CBEPCTHU-
Kamu. [IJIs1 CTYIEeHTOB € TMOKMM YPOBHEM CEMEITHO afanTaiuy XapakTepHbI 1ejie-
YCTPEMJIEHHOCTh U BbICOKMII TTOKa3aTeab OCMBICIEHHOCTY XXU3HU. [IpM XaoTMYHOM
YPOBHE aJjalTalyy y CTyJeHTOB HabJoaeTcst 60siee BbICOKAS IIEHHOCTD POIUTENb-
CKOI1 ceMbl, B3aMOOTHOIIIEHUI C MaMOJi U OTI[OM, TIOJIOXKUTEIbHOE OTHOIIIeHMe K
COOCTBEHHOIT CEMbE U OTITY.

O6Hapy>keHa CBSI3b AT TAllY POIUTETBCKOI CEMbY C PETYISITUBHO-TTOBEI€H-
YyeCKMM KOMIIOHEHTOM CeMefHOro caMooIlpeiesieHusl PecrioHeHTOB. CTyIeHThI C
I'MOKMM YPOBHEM CEMEITHO afarTaiu OTIMYAI0TCs 60sIee MOMOKUTETbHBIM OTHO-
IIeHMeM K IVIaBeHCTBY M OTBETCTBEHHOCTH B CEMbe.

B comepskanny pedeKCMBHOTO KOMITOHEHTA CEMETHOTO caMOOIIpeie/ieHus B
3aBUCUMMOCTHU OT YPOBHSI CeMeIHO afanTaluy YyCTaHOBJIEHbI Pa3anunsl Ha YPOB-
He CTaTUCTUYECKO} 3HAUMMOCTM IJIsI TAKUX 3JIEMEHTOB, KaK YBEPEHHOCTh B cebe,
JIOKYC KOHTPOJISI — I, JIOKYC KOHTPOJIS — >kK3Hb. COOTHOIIIEHMEe OMMCaTeNbHbIX CTa-
TUCTHMK YKa3bIBAIOT HA TO, UTO PV '’MOKOM YPOBHE afarTaluy HabIoaaloTcs 6oiee
BBICOKME TTOKA3aTeIM YBEPEHHOCTH B cebe, JIoKyca KOHTPOST — 5. JIIsT CTyIeHTOB ¢
XaOTUUYHBIM YPOBHEM CEeMeITHOI aJanTalyy XapakTepHbl HaMOObIle 3HaUeHNs
JIOKYC KOHTPOJISI — XU3Hb.

UTak, B yTOBMSIX B3aMMOZEMCTBUS TPAOUILIMOHHOM 1 1IM(POBOIi colManusaiimn
CTereHb IIACTUYHOCTU B YIIPABIEHUY CEMEITHON CUCTEMON (afanTauns) JeTepMu-
HUPYET 0COGEHHOCTM CEMETHOTO CaMOOITpeie/IeHNsI COBPeMEHHBIX CTYIEeHTOB.

O6cyxaeHue

[I7is IPOTHO3MPOBaHMsI GPAUHO-CEMEITHOTO MOBEAEHMSI M OCOOEHHOCTEN pe-
POOYKTUBHO-IeMorpaguueckoro mpoiecca y IpeacTaBuTeneil uudpoBoro mo-
KOJIEHVST HEOOXOIMMO YUUThIBATh CTPYKTYPY U COILIMATbHO-TICUXOMOTUYECKME [e-
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TEPMMHAHTBI CEMEHOI0 CaMOOMNpeeeHs CTyAeHYeCKO MOJIOAEXU. B yCmoBusIx
uMbpPOBOI COIMANM3ALUM CYIIECTBYET TeHAEHIMS HapacTaHus JeUIUTaPHOCTI
MEKITOKOJIEHHO? TPaHCMMCCUM KYJIbTYPbI, BOSHMKHOBEHMS MPO6IeM MEXKIY I0-
KonmeHMsiMU. KiTtoueBbIM SIBSIETCS BOTIPOC O TOM, KaKyl POJib UTPaeT CeMbs Kak
BAKHEJIINMIT areHT B YCJIOBUSX B3aMMOAENCTBUS TPAAUIIMOHHO U 1UdPOBOIt co-
IMaau3anmy B IPOIecce CeMeifHOro camMoOIIpeeieHNs] Ha 3Talle BXOXKIEHUST BO
B3POCJIOCTb.

CormtacHo KoHLemuy skonornueckux cuctem U. Bronfenbrenner cembs siBisi-
eTCsT 97IeMEeHTOM MMKPOCKCTEMbI, TIPeACTaBIISIONIeN OIVDKaiIINii K 4eJIOBEKY YpO-
BeHb OKpYKalolllel Cpefibl, KOTOPasi CTY’KUT OCHOBHBIM MCTOUHUKOM BO3[IeliCTBUS
Ha pa3BUBarOIIMXCs mofeit [12]. Pe3ynbprarsl, mpecTaBlieHHbIe B HACTOSIEN CTa-
The, COTNIACYIOTCs ¢ maHHbIMM MccaenoBanus O. A. Kapa6anosoii, O. B. Tpodumo-
BOI1 [20] ¥ 3MIIMPUUYECKU TTOATBEPKAAIOT TEOPETUUECKOEe TOJIOKEHMEe KOHLeMIUN
skonornueckux cucrem U. Bronfenbrenner o BAMsIHMM pOIMUTETbCKOM CeMbM Ha
MIPOIIECC caMOOIIpeeeHs B3POC/IE0IIero uejoBeKa, B YaCTHOCTH B cepe 6pau-
HO-CeMeJTHbIX OTHOIIIEHMIA.

B mpepcraBieHHOM MCCIeOOBAaHNMM C [IOMOIIBIO PETPECCMOHHOTO aHa/IM3a I0-
Ka3aHO, UTO XapaKTep pOJIEBOJ CTPYKTYPbl POIAUTENbCKOI ceMblU SIBJIsIeTCS (ak-
TOPOM Me30YPOBHS, IeTePMUHUPYIOIIMM IIPOLeCC CeMefHOro caMooIpee/ieHnst
CTYIEHTOB (P POBOTO MOKOJNIeHNsI. YCTAHOBIEHO, UTO CeMelfHast ajarnTalys B Hau-
OO0JbIleli CTEIIeH) OKa3bIBaeT BIMsSHIME HA Pa3BUTHE LIEeHHOCTHO-39MOIMOHAIbHOTO
KOMIIOHEHTa CeMeIfHOTO caMOOTIpe/iesieHI s CTyieHUeCcKoi Momoaexu. Ha nanHom
3Tare BO3pacTHOTO Pa3BUTHS BbICOKAS CTeMeHb MIACTUYHOCTY PYKOBOJICTBA B PO-
IUTEIbCKOI CceMbe CIoCO6CTBYET (OPMMUPOBAHMIO 3HAUMMOCTY CEeMENHBIX I[eH-
HOCTe (POOMUTEIbCKASI CEMbSI, IEHHOCTb CBOOOIBI), (PUIYyp MaMbl U OTILIA, OJIOKM-
TEJIbHOTO OTHOIIEHMSI K COOCTBEHHOI CeMbe, IMOJIOKEHNIO JIMYHOCTU B CTPYKType
ceMby, GyayiieMy 6pauHOMY ITapTHePY, OIIYIIeHUS MTPOSYKTUBHOCTY KU3HU. MbI
MpeArionaraeM, UTo Ha BO3PaCTHOM 3Talle BXOXIEHUSI BO B3POCIOCTbh HEYCTOMYM-
BbIii CTUJIb PYKOBOJICTBA, HEJIOCTATOYHASI CTPYKTYPMPOBAHHOCTD B OTHOIIIEHUY Pac-
TnipefiesieHys1 posieit B pOJUTENbCKOM ceMbe OMOCPeACTBYET MPOIecc ICUX0IoTHnYe-
CKOJi cenapanyi CTyJIEeHTOB OT poauTeseii, TpaHcHOopMalnio e TCKO-POAUTETbCKUX
OTHOILIeHUIT B HAIlpaB/ieHUYM aBTOHOMMM, CAMOCTOSITeTbHOCTU M COTPYIHUYECTBA,
COXpaHSIS IIPY 9TOM IOTPEeGHOCTD B MOAAEPKKE ¥ B3aMOIIOHMMAaHMUM C POAUTEISI-
MM, CITOCOOCTBYET (hOPMMUPOBAHNUIO TOTOBHOCTM K OPaKy M CeMeITHOI JKU3HU. DTO
cormacyeTcs ¢ maHHbIMM mccaenoBanus O. A. Kapa6anosoii, O. B. TpodumoBoii [20]
0 TOM, UTO XapaKTep IeTCKO-POAUTEIbCKMX B3aMMOOTHOIIEHWI 06YyC/IaBIMBaET
MeXaHM3M TPaHCASILUUM MOAeeil CeMefHOr0 B3auMOAEeCTBUS, OIpeaenseT 5Mo-
LIMOHAJIbHO-TIOJIOKUTEIbHOe OTHOIIIeHMe MOJIOZEXKM K POAUTEeNbCKO ceMbe U CO-
Iep>kaHye IpeICcTaBIeHNi 0 COOCTBEHHO ceMbe B OymyIieM.

[TosryueHHBbIE pe3y/abTaThl AOTIOMHSIOT paHee MPOBeJeHHOe HaMM MUCCIeN0-
BaHle, B KOTOPOM YCTaHOBJIEHO, YTO Ha pa3BUTHE CEMEHOro CaMoOoIpeae/eHNs
CTYIEHTOB 3HAuMMOe BMSHME OKa3bIBAIOT TUIT CTPYKTYPbl POAUTETHCKON CeMbH,
YpOBeHb CeMelHOI crutoueHHoCTH [25]. B mpencTaBieHHOM B JAHHOM CTaTbe M-
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MUPUUECKOM MCCIeNOBAaHUM HaM YAAIOCh 3aPUKCUPOBATh M MPOAHATU3UPOBATH
pasanyms B IoKasaTesssX ceMeifHOro caMooIIpeiesieH s B 3aBUCUMOCTY OT YPOBHSI
ceMeitHOI amantauuu. [IpyM CTPpyKTYypHOM YpOBHe, KOTAa poJieBasi CTPYKTypa po-
IIUTENbCKOI CeMby OIpejiesieHa YeTKO U BHyTpyceMeliHble TTpaBuia IMTOCTOSIHHBI, Y
CTYIeHTOB HaOMIOOAIOTCST Hamboiee H3KMeE IMoKa3aTeIy SMOIIMOHATbHO-TIOIOKM-
TEJIbHOTO OTHOIIEeHMUs K cebe ¥ CBOeMY OTIy 10 CPaBHEHMIO C UX CBEPCTHUKAMMI.
IleMOKpaTUUECKUI CTUIb PYKOBOICTBA CEMEITHON CUCTeMOI, TMoKast 1 3(pheKTuB-
Hasl pojieBasl CTPYKTypa POAMTENIbCKOI CeMbM, KOTOPbIE XapaKTePU3YIOT I'MOKMIA
YpOBeHb CeMeitHOl afgarTaln, ClioCO6CTBYIOT (OPMUPOBAHNIO BBICOKO I[€HHO-
cTu ponu 1 — ChIH/MOYb, I1€JIeyCTPEMIEHHOCTHM, OCMBICIEHHOCTY OBITYSI, 9MOIMO-
HaJIbHO-TOJIOKUTEIbHOTO OTHOIIIEHMS K IIaBEeHCTBY U OTBETCTBEHHOCTU B CEMbe,
YBEPEHHOCTH B cebe, IpecTaBaeHnit 0 cebe Kak O CUMIbHON JMYHOCTHU, CITOCOOHOIA
KOHTPOJIMPOBATh CBOI XXM3Hb. Y CTYAEHTOB C XaOTMYHBIM YPOBHEM CEMEeHOM
ajanTauyu, KOTOPbII XapaKTepu3yeTcsl MMMYJIbCUBHBIMM pPelleHUSIMIU YJeHOB
CeMbl, HEUETKOCTbIO B paclpemeseHny CeMefHbIX PoJjieii, HabII0galoTCsT BbICOKAs
LIEHHOCTb POAUTENIbCKOV CeMbM, B3aMMOOTHOILIIEHUI ¢ MaMOi U OTLIOM, SMOIMO-
HaJIbHO-TIOIOKUTEIbHOE OTHOIIIeHME K COOCTBEHHOI ceMbe, YOesKIeHHOCTD B CITO-
COOHOCTM YIIPABJISATh CBOEN SKU3HbIO.

OTMeTUM, UTO MOJIOKUTENbHBIN KO3hOUIMEHT B ypaBHEHUN perpeccum CBUIe-
TeJIbCTBYET O TOM, UYTO BbICOKME [TOKa3aTe/NM CeMeifHOl aganTalui poauTeabCcKoi
CeMbM, COOTBETCTBYIOIIVE XaOTUUYHOMY YPOBHIO, POPMUPYIOT y CTYAEHTOB POJIEBBIE
OXKMIAHUS B XO3SI/ICTBEHHO-OBITOBOJ chepe. CiemoBaTeNbHO, CTYIEHTbI, B POOM-
TeJIbCKO ceMbe KOTOPhIX HelOCTaTOYHAsI CTPYKTYPUPOBAHHOCTD B pacIipeie/ieHun
BJIACTH, POJieit ¥ 00SI3aHHOCTE, BO3MOXKHO, OYIyT MPEAbSIBIISATD 3aBbIIIEHHBIE TPe-
60BaHMSI K OpayHOMY [TApTHEPY B peanu3aly X03siCTBEHHO-ObITOBO (DYHKIIMM
ceMby. OTpuLIATENbHBIN KO3(POUIMEHT B YpaBHEHUM PErpeccuy O3HauyaeT, UTo
MpY XaOTMYHOM YPOBHE CeMEHON amarnTaiuy poauTeIbCKOM CeMbU Y CTYIEeHTOB
CHIKAeTCsI TOCTYITHOCTh aKTUBHOJ IesiTebHOM Ku3HU. [Ipy pUrugHoM ypoBHe ce-
MeJTHO amanTaluuy y CTyIeHTOB HaOGII0galoTCsl HM3Kask 3HAUMMOCTb Posu S — ChIH/
Jl0Ub, CeMelHbIX 1IeHHOCTeN (POAMUTENbCKAsI CeMbsl, B3aMOOTHOIIIEHE C POAUTEe-
JISSMM, LIEHHOCTb CBOOO/BI), OpAauHO-CEMEHbIX OTHOLIEHUI (K COOCTBEHHON ce-
Mbe, ITOJIOKEHNIO IMYHOCTU B CTPYKTYpe CeMbM, OyayleMy 6pauHOMY IapTHEPY),
CMBICJIOKM3HEHHBIX OpUEHTAINi (Pe3ylbTaTUBHOCTD, JIOKYC KOHTPOJSI — KMU3Hb),
TpeJiCTaBJIeHN I 0 HACTOSIIEM, TOCTYITHOCTh aKTUBHON MesiTebHOM XU3HU, BO3-
pacTaeT BEpPOSITHOCTb BCTYILIEHMSI B 6paKk M3 UyBCTBA MeCTU. B ycmoBusx mudpo-
BOJI collMaM3aluy B MpPoIlecce ceMeifHOro caMooIlipene/ieHus y CTYAeHTOB Mpu
SKCTPEMAJIbHBIX YPOBHSX CEMEIHONM afanTalyun, K KOTOPbIM OTHOCSITCSI PUTUIHBIN
M XaOTUUHBIN, HAOIIOHAIOTCS] HeTaTUBHbBIE TeHIeHIMM. TakuM 0b6pa3om, Haubosee
(byHKIIMOHATBHBIM JISI PAa3BUTHSI CEMETHOT'O CaMOOIIpele/IeHNs Y CTYIeHTOB -
POBOTO ITOKOJIEHUST SIBJIIETCS TMOKMIT YPOBEHDb CeMeIiHOI aganTaiun. [ToayueHHbIe
pe3yIbTaThl SMIVPUYECKYM MOATBEPKAAIOT MMONIOKEHVE O HEOOXOOMMOCTHU COOIIO-
JaTh OaJlaHC B aCIeKTe IJIACTUYHOCTH B YIIPaBJIEHUM CEMEITHOM CUCTEMOIA, pacipe-
JleleHUY poJieit U paBuil, peryIupylolux MoBeleHre YWIeHOB CeMbU, PaCIIUPSIIOT
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BO3MOXXHOCTD MCIIOTb30BaHMsI IUPKYy/sipHOi Mopenu D. H. Olson [26] ajist muarHo-
CTUKM U TIOC/IeIyIolel KOppeKIMM IeTCKO-POAUTETbCKUX OTHOIIEHMIA.

Takum 06pa3oM, BaXKHOCTb ITPEACTaBIEHHOTO B CTAThe MCCIeIOBAHMS 3aKIIIO-
YaIOTCSI B TOM, UTO ITOJIyUeHHbIE Pe3yJIbTaThl CIIOCOOCTBYIOT MOHMMAHUIO PO
POIMUTENbCKOM CEMbM B IMPOIECCE CEMEITHOTO CaMOOTIpeneeHNs] CTYOeHTOB Ind-
pOBOTO TOKOIEeHMs. B ycmoBusax 1mmdpoBoit conmanusanyy CTerneHb IMOKOCTU B
YIIpaBJIEHUM CEMEITHOI CHUCTEeMO OTIpeieNisieT 0COOEHHOCTU CTPYKTYPHO-COIepsKa-
TeJIbHbIX XapaKTePUCTUK CeMefHOTO caMOooIIpeiesieH s CTyeHUeCKO MOJIOAeX!.

3akK4yeHue

[TosryueHHbBIe pe3yabTaThl IPENCTAB/SIOT OTBET Ha MCCIef0BaTeNbCKMiT BOIIPOC
0 TOM, KaK BJIMSIIOT 0COGEHHOCTY CEMEITHOTO KOHTEKCTa, OTpakaeMble B yPOBHeE ce-
MeltHOI ajanTanyi, Ha GopMUpoBaHEe CEMEefHOTO CaMOoOoIIpe/iesieH s CTYIeHTOB
B YCJIOBUSIX IIVI(DPOBOI COIMAMM3ALIN.

B pesynbraTe opraHM30BaHHOTO U MPOBEIEHHOI0 SMIIMPUYECKOTO UCCIeI0Ba-
HMS TTIOATBEPsKIeHa TUII0Te3a 0 TOM, UTO YPOBEeHb CeMelfHOl afanTalu pOIUTe N b-
CKOJi ceMbJ 00YC/IaB/IMBAET CEMeTHOe CaMOOITpeiesieHle CTyIeHIeCKO MOTOIEKN.
VCTaHOBJIEHO, UYTO B POIMUTENIbCKUX CEMBSIX IIPe06/IaaeT XaoTUUeCKMIT TUII ceMeit-
HOI ajanTauyu, 47 KOTOPOTO CBOVICTBEHHBI HEYCTOMUYMBOCTb PYKOBOJCTBA, UM-
My/IbCMBHOCTD PellleHNi, HeueTKoe paclipefesieHeM poJieil, HerpeacKa3yeMOoCTb.
[Tpu XaoTHUECKOM YpOBHE CEMEIHOI afaITaluy y CTYAeHTOB (OPMUPYIOTCS LEH-
HOCTb POAUTENbCKOI CEMbH, 3HAUMMOCTb (GDUTYP MaMbI 1 OTIIa, SMOIMOHAIbHO-IT0-
JIOKUTEJIbHOE OTHOIIIEHNE K COOCTBEHHON ceMbe, CIIOCOGHOCTb YIIPaBJIsATb CBOEI
SKU3HBIO. [IJII CTY[IEHTOB CO CTPYKTYPHBIM YPOBHEM Ce€MeIHOI afanTalnuy xapak-
TEPHO MeHee IOJIOKUTETbHOe OTHOIIEeH)e K ce6e M OTIY 10 CPaBHEHMUIO C IPYTU-
MM pecroHgeHTaMu. ['MOKMII ypOBeHb CEMEIHOI amanTaliuy SIBseTcs Hanboiee
(YHKUIMOHAIBHBIM TIPM CTAHOBJIEHUM CEMEIHOTO CaMOOIpefeseHus CTYIeHTOB
M(GPOBOro MOKOJIEHMSI, CITOCOOCTBYET Pa3sBUTUIO IIEHHOCTU POy S — ChIH/mOYb,
11eJIeyCTPeMIeHHOCTH, OCMbICIEHHOCTM JXU3HU, SMOLMOHAIbHO-TIOJ0KUTETbHOTO
OTHOIIEHMS K IJIaBEHCTBY U OTBETCTBEHHOCTU B C€Mbe, YBEPEHHOCTU B cebe, BHY-
TpeHHEero JIoKyca KOHTPoJsl. [Ipy sKCTpeManbHBIX YPOBHSX CEMeIHOM afganTainyumn
HaOJTIOAAIOTCST HeTaTMBHbBIE TEHIEHIIVY B ITPOIeCCe CeMETHOTO CaMOOIIpeeeHNsl.
Tax, CTyIeHTbI C pUTUIHBIM YPOBHEM aAaNTallMy OTJAMYAIOTCS OT CBOMX CBEPCTHU-
KOB 60Jiee HU3KOJ 3HAUYMMOCTBIO PO S — ChIH/MOYb, IIEHHOCTE OGpayHO-ceMeri-
HbIX OTHOILEHMI, CMBICTIOXKM3HEHHBIX OPMEHTalii, HeyBePEeHHOCThIO B cebe. TIpu
XaOTMYHOM YPOBHE CeMeHO afanTalyuy poJUTEeNbCKOI CeMbH Y CTYIeHTOB (op-
MMPYIOTCS 3aBbIIIEHHbIE TPeGOBAaHMS K OpauHOMY ITapTHEPY B XO3SIMCTBEHHO-ObI-
TOBOI1 chepe, CHMKAETCS TOCTYITHOCTh aKTUBHO JeITeIbHOM JKU3HHA.

[TonyyeHHbIE HAMM pe3y/abTaThl UMEIOT NPUHUIUIIMAIbHOE 3HAUeHMe JIsl T10-
HMMaHUS POJU POAUTENTbCKOI CeMblM B MpOIlecce CeMeifHOTO caMoorpeesieHns
CTYIEHTOB B YCUJIOBUSIX B3aMMOECTBUSI TPAAUIIMOHHON 1 1I1MbpPOBOIi colMaam3a-
uun. TeopeTuyeckast 3HaUMMOCTD MCCIeTOBaHMST 3aK/II0UYaeTCs B TOM, UTO pa3paba-
ThIBaeMasi HaMY KOHIIETIIIVSI CeMeIfHOTO caMooTtipeesieHus [25] momonHeHa mcce-
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JIOBaHMEM Takoro akropa Me30ypOBHS, KaK ceMeiHas afanTaiys pOIUTeIbCKOM
cembl. [IpakTHuecKkast IeHHOCTbh SMITMPUUECKUX JAHHBIX COCTOUT B BO3MOKHOCTM
aKTMBHO MCIIOJIb30BaTh PeCypChl POIUTENbCKOM CeMbU TIPU BOCIIMTAHUM TPaOU-
LIMOHHBIX CEMEIHBIX IIeHHOCTEe, MOITOTOBKE CTY/IeHTOB IM(PPOBOTO MOKOIEHUS K
O6paKy 1 ceMeitHOl ku3HM. [IpUKIaIHOI aCIeKT UCCIeayeMoii ITpo6IeMbl ceMeitHO-
ro camooTnpefeneHus: CTyIeHTOB B 3aBUCHMMOCTM OT YPOBHSI CEMEeIHOI afanTaiumn
MOXXeT OBITh peaan30BaH B paMKax JAesaTenbHOCTH [ICHXOIornyecKkoit Ciay>k0obl By3a
MIpM OKa3aHUM TIOMOIM B 06aCTV JOOPAYHOTO ¥ CEMETHOTO KOHCYIbTUPOBAHMS
IJIST pa3pelleHyst MeKITOKOJIEHUeCKIX ITpo6yieM, ITpeIoTBpaleHsI BOSHUKHOBEHMS
IMCcYHKIMOHAIBHOTO Opaka B GymyIem.
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MHTENNEKTYANbHbIA F0N0COBOM NOMOLUHNK KAK NPUMEP
PEANTU3ALMW METOO0NOT MW WHKNTHO3UBHOTO AU3AUHA

A. A. 3axapos!, 1. I. 3axaposa?, A. M. Illa6anuu’, III. . Xau6ekos?, I. B. [Ixxanmiazona’
TromeHckuli 20cydapcmeeHHulil yHusepcumem, TomeHs, Poccusi.

E-mail: 'a.a.zakharov@utmn.ru; %i.g.zakharova@utmn.ru; >sham.omsk@gmail.com;
4s.i.khanbekov@utmn.ru; *d.jalilzoda@vk.com

AHHomauus. Beederue. Pa3BuTye METONOB M TEXHOJIOIMI1 MCKYCCTBEHHOTO MHTE/UIEKTA, HallpaB-
JIEHHBIX Ha pacrio3HaBaHMe Peui, CIIOCOOCTBYET CO3IaHMIO CIEIMATN3UPOBAHHBIX MIPOTPAaMM — TOJIO-
COBBIX ITOMOIIHMKOB, CITOCOOHBIX BECTHM AMAJIOT HA €CTeCTBEHHOM $13bIKe. OCOOYI0 aKTyalbHOCTh TaKye
CepBUCHI UMEIOT B MHK/IIO3MBHOM OOpPA30BaHMY — [JISI OAIEPKKY CTYLEHTOB C OrPaHUYEHHbIMYU BO3-
MOXHOCTSIMM 110 3peHuio. MccinenoBaHue TMOCBSIIEHO MPoGaeMe MHIOMBUAYAIU3MPOBAHHOTO COMPO-
BOKIIEHUSI CAMOCTOSITENIbHOJ PaboThl CTYEHTOB Ha OCHOBE T'OJIOCOBOTO MOMOIIHMKA, 06YCIOBIE€HHO
MIPOTUBOpEUYeM MeXAY IMPOKMUM pacpocTpaHeHneM B 6u3Hec-cdepe 1 6bITY pa3HOOOPA3HBIX BOIIPO-
CHO-OTBETHBIX CUCTEM (B TOM UMCJI€ U C TOJIOCOBBIM MHTEP(}EIICOM), C OIHO CTOPOHBI, M HEJOCTATOUHOI
U3YUEHHOCTBIO MX IUITAKTUUECKUX BO3MOXKHOCTEIA, C APYTOii CTOPOHBI.

Lleny craThy — MCC/IEOBAHYE U IIPAKTHNYECKAS peann3alys MeTOLOIOTUM MHKITIO3MBHOTO 1U3aii-
Ha 1MGPOBBIX 06pa30BaTEIbHBIX PECYPCOB Ha MIpUMepe CO3/AaHMsI MHTEIEKTYaTbHOTO rOJI0COBOTO T10-
MOII[HVKA JJIS CAMOCTOSITEIbHO PabOThI CTYIEHTOB 110 Kypcy «KOMITbIOTEpHbBIE CETM».

Memodonozus,, memodel u memoduku. ViccienoBaHye onyupaeTcsi HA METOLOIOTMI0 MHKITIO3UBHOTO
IM3aifHa B COUYETAHUM C OHTOJOTMYECKMM ITOJXO0M MPUMEHUTETbHO K CO3MaHui0 MdPOBbIX o6pa-
30BaTeJIbHBIX PECYPCOB, METOABI PACIIO3HABAHMS PEeYM, METOIbI IIPOEKTUPOBAHMS MHTE/UIEKTYATbHBIX
cycreM M 6a3 3HAHUI, METOMbI ¥ TEXHOJIOIMM IPOEKTUPOBAHMS U peaau3aluy aBTOMATU3MPOBAHHBIX
06yuariouyx C1cTeM ¢ 06paTHOM CBSI3bI0. [IJIs1 pacrio3HaBaHMsSI BOIIPOCOB, MTOMCKA OTBETOB U TIOAIEPIK-
KM IMJIOTOB, OCYILECTB/ISIEMBIX TOJIOCOBBIM ITOMOIIHMKOM, IPUMEHSUIMCh METObl aHAIN3A TEKCTOB Ha
€CTeCTBEHHOM SI3bIKe ¥ MOZe/N KiIaccuuKanym, Co3gaHHble ¢ IOMOLIbI0 METOA0B MAIIMHHOTO 0byye-
HUSL.

Pesynemamet. Bbutn pa3paboTaHbl ¥ 060CHOBAHbI TPeGOBaHMSI, KOTOPbIM JOJDKEH YIOBIETBOPSITH
1uMbpoBoii 06pa30BaTeNbHBIN pecypc B COOTBETCTBUY C IPUHLIMIIAMM MHKITIO3MBHOTO JU3aiiHa, CBSI3bI-
BaloII[/i€ OHTOMIOTMUYECKII MOAXO/ K pa3paboTKe KOHTEHTA, aBTOMAaTUUeCKOe MHIAVBUAYaIU3MPOBAHHOE
COITPOBOKIEHYE 00YJAIOIIMXCSI ¥ MOHUTOPVHT JOCTVIKEHMSI 00pa30BaTeIbHBIX Pe3yIbTaToB. B cOOTBeT-
cTBUM € cHOPMYIMPOBAHHBIMY TPeGOBaHMSIMM pa3paboTaH MHTEPAKTUBHBIN KOMITBIOTEPHBI CEPBUC —
MHTE/UIeKTYaIbHBIN TOOCOBOI MTOMOIIHMK, 06eCIeYrBatoOLINii COMPOBOXKAEHIE CAMOCTOSITEIbHOI pa-
6OTbI CTYZEHTOB IPY BBITIOIHEHUY MTPAKTUUECKYX 3aIaHMIi, HA TpuMepe Kypca «KOMITbIOTepHBIE CeTV».
CepBuC MOAIEPKUBAET IOI0COBOJ BBOJ, M MOCIENYIOIIYIO MHTEPIIPETALMIO BOIIPOCOB, ITOVUCK OTBETOB B
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VIHTeIeKTYaIbHbI TOJI0COBO IIOMOIIHMK KaK IIPUMEp peaansay MeTOI0IOTUY MHKII03MBHOTO AM3aiiHa

6ase 3HAHMII C TOJIOCOBBIM BBIBOAOM pE3YJIbTaTa, & TAKXKe peann3yeT BbITIOTHEHME OTepalnii mo ompe-
JleJIeHHBIM ITPaBUIAM.

Hayunas Hogu3Ha. YTOYHEHO COfiepsKaHye MOHSTUS «<MHKIIIO3MBHBIN AM3aiiH» B KOHTEKCTe IU(po-
BbIX 06pa30BaTebHBIX PECYPCOB, KOTZA B KAUECTBE KJIOUEBOI 0COOEHHOCTY BBICTYIIA€T HAllEJIEHHOCTh
Ha TIOCTOSIHHOE COBepIIeHCTBOBaHMe OUAAKTUUYECKMX BO3MOKHOCTEl KOHKPETHOTO IMPOAyKTa. [lokasa-
HO, YTO 3TOTO MOYKHO HOCTMYb Oarofapsi KOHLENTYaJbHO 0OG0CHOBAHHOV CTPYKType KOHTEHTa U U3-
HavyaJIbHO MPEeIyCMOTPEHHOI 06pPaTHOI CBSA3U. DTOT MOJXO[, MOJTBEPAWII CBOKO PE3YIbTATUBHOCTD TIPU
TIPOEKTMPOBAHUY VHTE/UIEKTYaIbHOTO T'OJIOCOBOTO MOMOITHNMKA, IMpegHa3HAYeHHOro ISl OTBETOB Ha
BOIIPOCHI CTYA,EHTOB U JIJIs1 aBTOMATUUeCKOTO BbITIOTHEHNSI OTlepaluii Ha KOMIIbIoTepe.

Ipakmuueckas 3Hauumocms. Vicionb30BaHMe TOJIOCOBOTO MOMOIIHMKA CTyAeHTamu VHCTUTyTa
MaTeMaTUKI ¥ KOMITbIOTEPHBIX HayK TIOMEHCKOTO TOCyZapCTBEHHOTO YHMBEpPCUTETA B IIPOIiecce M3-
YUeHUsT TUCHUTUIMHBI «KOMIIbIOTEpPHBIE CeTV» M0KA3aJI0 aKTyaJlbHOCTh Pa3paboTKM aHAJIOTMYHbIX BO-
MIPOCHO-OTBETHBIX CUCTEM [JISI COTIPOBOKAEHUSI CAMOCTOSITE/IbHOM pabOThl CTY/IEHTOB, B TOM UYKCIIE C
OrpaHMYEeHHbIMY BO3MOKHOCTSIMM I10 3PEHUIO, B YCIIOBUSIX OHJIAlH 1 CMellaHHOro o6yueHust. Pazpa6o-
TaHHbIIi CEPBYUC HOCUT YHUBEPCAbHBIN XapaKTep M MOXKET VCIIOIb30BaThCs C IIOObIMM Ga3aMy 3HAHMIA,
o6ecreunBarIMMI OTBETHI HA BOMTPOCHI CTYIEHTOB.

Kniouessle cnoea: VHKITIO3MBHbBIN Ou3aiiH, 1dPOBOI 06pa3oBaTeNlbHbIi pecypc, TOIOCOBOI MO-
MOUIHYK, CTYI€HTbI C OTPaHMYEHHBIMM BO3MOXKHOCTSIMY 110 3p€HMI0, BOIIPOCHO-OTBETHAsI CUCTEMaA, OH-
TOJIOTUSI, UHTePIIpeTalys JaHHbIX, UCKYCCTBEHHbI MHTEJIEeKT.

BaazodapHocmu. ABTOPBI BBIPAsKAIOT MICKPEHHIOIO MPU3HATEIbHOCTh AaHOHMMHBIM PelleH3eHTaM,
CIeNaBIIUM PSIZL, LIEHHBIX 3aMeuaHMii.

Jna yumuposanus: 3axapos A. A., 3axaposa U. I, [lla6anuu A. M., Xau6ekos III. 1., [xanniaszona
[I. B. VIHTe/NneKTyaabHbIl TOI0COBOI MOMOITHMK KaK MPUMep peann3aliuy MeTOLOI0TUY MHKII03MBHOTO
nu3saiina // O6pasoBanue u Hayka. 2024. T. 26, N 3. C. 149-175.DOI: 10.17853/1994-5639-2024-3-149-175

INTELLIGENT VOICE ASSISTANT AS AN EXAMPLE OF INCLUSIVE
DESIGN METHODOLOGY IMPLEMENTATION

A. A. Zakharov!, I. G. Zakharova?, A. M. Shabalin?, Sh. I. Khanbekov*, D. B. Dzhalilzoda’
University of Tyumen, Tyumen, Russia.

E-mail: 'a.a.zakharov@utmn.ru; %.g.zakharova@utmn.ru; >a.m.shabalin@utmn.ru;
4s.i.khanbekov@utmn.ru; °d.jalilzoda@vk.com

Abstract. Introduction. The development of artificial intelligence methods and technologies aimed
at speech recognition contributes to the creation of specialised programmes — namely voice assistants —
which are capable of conducting a dialogue in natural language. Such services are of particular relevance
in inclusive education in order to support students with visual impairments. The research problem lies
in the individualised support of students’ independent work based on a voice assistant and is determined
by the contradiction between the widespread use of various question-answer systems in business and
everyday life (including those with a voice interface), on the one hand, and insufficient knowledge their
didactic possibilities, on the other hand.

Aim. The present research aims to investigate and practically implement the methodology of inclu-
sive design of digital educational resources on the example of creating an intelligent voice assistant for
students’ independent work in the course “Computer Networks”.

Methodology and research methods. The current research is based on the methodology of inclusive
design in combination with an ontological approach in relation to the creation of digital educational
resources, speech recognition methods, methods for designing intelligent systems and knowledge bases,
methods and technologies for designing and implementing automated learning systems with feedback.
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To recognise questions, search for answers, and support dialogues carried out by a voice assistant, the
authors applied natural language text analysis methods and classification models created using machine
learning methods.

Results. The authors have developed and substantiated the requirements that a digital educational
resource must meet in accordance with the principles of inclusive design, linking an ontological approach
to content development, automatic individualised support for students, and monitoring the achievement
of educational results. According to the formulated requirements, the authors have developed an inter-
active computer service — an intelligent voice assistant that provides support for students’ independent
work when performing practical tasks, using the “Computer Networks” course as an example. The service
supports voice input and subsequent interpretation of questions, search for answers in the knowledge
base with voice output of the result, and implements the execution of operations according to certain
rules.

Scientific novelty. The authors have clarified the content of the concept of “inclusive design” in the
context of digital educational resources, when the key feature is the focus on continuous improvement
of the didactic capabilities of a particular product. The authors have shown that this can be achieved
through a conceptually based content structure and initially provided feedback. This approach has prov-
en to be effective in designing an intelligent voice assistant to answer student questions and to automat-
ically perform operations on a computer.

Practical significance. The use of a voice assistant by students of the Institute of Mathematics and
Computer Science of the University of Tyumen in the process of studying the course “Computer Net-
works” demonstrated the relevance of developing similar question-answering systems to accompany the
independent work of students, including those with visual impairments in online and blended learning.
The developed service is universal and can be used with any knowledge base that provides answers to
students’ questions.

Keywords: inclusive design, digital educational resource, voice assistant, visually impaired stu-
dents, question-answering system, ontology, data interpretation, artificial intelligence.
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ASISTENTE DE VOZ INTELIGENTE COMO EJEMPLO DE
IMPLEMENTACION DE UNA METODOLOGIA DE DISENO INCLUSIVO

A. A. Zajarov!, 1. G. Zajarova?, A. M. Shabalin3, Sh. 1. Janbékov*, D. B. Dzhalilzoda®
Universidad Estatal de Tiumén, Tiumén, Rusia.
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Abstracto. Introduccion. El desarrollo de métodos y tecnologias de inteligencia artificial destinados
al reconocimiento de voz contribuye a la creacion de programas especializados: asistentes de voz capaces
de dialogar en un lenguaje natural. Tales servicios son de particular importancia a la hora de hablar de
la educacién inclusiva, puesto que se convierten en un gran apoyo para los estudiantes con discapacidad
visual. El estudio ha sido dedicado al problema del apoyo individualizado respecto al trabajo indepen-
diente de los estudiantes, basado en un asistente de voz, provocado por la contradiccion entre el uso ge-
neralizado de algunos sistemas de preguntas y sistemas en los negocios y en la vida cotidiana (incluidos
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los que tienen una interfaz de voz), por un lado, y la falta de conocimiento suficiente de sus capacidades
didacticas, por otro lado.

Objetivo. El propésito del articulo es la investigacion e implementacién practica de una metodolo-
gia para el diseno inclusivo de recursos educativos digitales utilizando como ejemplo, la creacién de un
asistente de voz inteligente para el trabajo independiente de los estudiantes de la asignatura “Redes de
Computadores”.

Metodologia, métodos y procesos de investigacion. La investigacion estd soportada en la metodologia
del disefo inclusivo en combinacién con un enfoque ontolégico orientado hacia la creacién de recursos
educativos digitales, asi como también, basado en métodos de reconocimiento de voz, métodos para
el disefio de sistemas inteligentes y bases de conocimiento, en métodos y tecnologias para el diseno e
implementacion de sistemas de ensenanza automatizados con comentario. Para ello, se han utilizado
métodos de analisis de texto en lenguaje natural y modelos de clasificacion, creados mediante métodos
de aprendizaje automatico para reconocer preguntas, encontrar respuestas y respaldar los didlogos rea-
lizados por el asistente de voz.

Resultados. Fueron elaborados y justificados los requisitos que debe satisfacer un recurso educativo
digital de acuerdo con los principios del diseno inclusivo, vinculando un enfoque ontolégico al desarrollo
de contenidos, el apoyo automatico individualizado a los estudiantes y el seguimiento del logro de los
resultados educativos. De acuerdo con los requisitos formulados, se ha desarrollado un servicio infor-
matico interactivo, es decir, un asistente de voz inteligente que brinda apoyo al trabajo independiente
de los estudiantes al realizar tareas précticas, utilizando como ejemplo el curso “Redes informadticas”. El
servicio admite la entrada de voz y la posterior interpretacion de preguntas, la bisqueda de respuestas
en la base de conocimientos con la salida de voz del resultado y, también implementa operaciones de
acuerdo a ciertas reglas.

Novedad cientifica. Se ha aclarado el contenido del concepto de “diseno inclusivo” en el contexto de
los recursos educativos digitales, cuando la caracteristica clave es el enfoque en la mejora continua de
las capacidades didacticas de un producto en particular. Se ha demostrado, que esto se puede lograr me-
diante una estructura de contenido conceptualmente sélida y a la retroalimentacién mdtua en doble di-
reccion. Este enfoque ha demostrado su eficacia en el disefio de un asistente de voz inteligente disenado
para responder a las preguntas de los estudiantes y realizar automaticamente operaciones informaticas.

Significado prdctico. El uso de un asistente de voz por parte de los estudiantes del Instituto de Ma-
tematicas e Informdtica de la Universidad Estatal de Tiumén durante el estudio de la disciplina “Redes
de Computadoras” mostr6 la relevancia de desarrollar sistemas similares de preguntas y respuestas para
apoyar el trabajo independiente de los estudiantes, incluidos aquellos con discapacidad visual, en con-
diciones de aprendizaje en linea y semipresencial. El servicio desarrollado es de naturaleza universal y
se puede utilizar con cualquier base de conocimientos que proporcione respuestas a las preguntas de los
estudiantes.

Palabras claves: diseno inclusivo, recurso educativo digital, asistente de voz, estudiantes con dis-
capacidad visual, sistema de preguntas y respuestas, ontologia, interpretacion de datos, inteligencia ar-
tificial.
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BBepeHue

[MoctenHee mecsATUIETHE XapaKTepM3yeTCsS MHTEHCUBHBIM pPas3sBUTHUEM BO3-
MOYKHOCTE} YeI0BEKO-MalIMHHOTO MHTepdeiica pasiIMUHbIX KOMITbIOTEPHBIX CU-
CTeM — OT CTAlIOHAPHBIX KOMITBIOTEPOB 10 CMapThHOHOB. B moronHeHme K Tpaau-
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[IMOHHOMY IpadmyecKOMy MOHUTOPY M KIaBMAType C MBIIIbIO BCe BO3pacTaloliee
3HaUeHMe NPMUoOPeTaoT MHTEePGEChl C CEHCOPHBIMM (PYHKIIMSIMU U Pa3INIHBIMU
JaTYMKaMM, OTIpeeSIoIMyY HOBBIM YPOBEHb B3aMMOJEICTBHUS TT0JIb30BaTENS C
KOMIIbIOTEpPHBIMM ITporpaMmMamu. Oco60e MeCTo 3/1eCh 3aHMMAIOT METObI ¥ TEXHO-
JIOTMM PacIIO3HABAHMSI Peul, CIIOCOOCTBYIONIME CO3JaHNIO TOTOCOBIX TOMOIITHMKOB
— KOMITbIOTEPHBIX MMPOrpaMM, «ITOHMMAIOUIMX» OllpefeeHHble KOMaH/Abl Ha ecTe-
CTBEHHOM $I3bIKe U MOAAepKMBAIOIIMX BIIOJHE Pa3yMHble OMaJory C M0Jib30BaTe-
yieM. IMeHHO cBOo6omHAsT GOPMY/IMPOBKA BOIIPOCOB MM 3aTaHuii, 6e3 TpeOoBaHMs
MIPUIEPKUBATHCS] CTPOTUX TTPaBUJI, CIIe/1aja CTOIb MOMYISIPHBIMY TaKMUX TOTOCOBBIX
TTOMOIIIHMKOB, KaK Asuca, Alexa, Siri, Google Assistant 1 fip. OHM HaIllJIM Y>Ke OUeHb
MIVMPOKOe TIPMMeHEHNe He TOJbKO JJIs TOTyYeHNsT pa3Ho0Opas3Hoil nHbopMauun 1
BBITTOJTHEHMSI Pa3/IMUHBIX IeiCTBUIT Ha KOMITbIOTEpE U JPYTOM YCTPOICTBE, HO U
IUTST TIOOAE PSKKY TEXHOIOT M yMHOTO fomMa. CrieliMaabHO 06yueHHbIe 4aT-00ThI BbI-
TIOJTHSTIOT POJIb call-11eHTPOB rocyaapCcTBEHHbBIX, MYHUIIUITAIbHBIX M KOMMEPUECKMUX
CTPYKTYP ¥ OpraHusanuii. B To ske BpeMst BOSMOKHOCTM 1 OCOOEHHOCTY TIpUMeHe-
HMSI 9TUX HOBBIX TEXHOJIOTMI B 06pa30BaHMM ellle M3yUYeHbl He B IIOJTHOM Mepe.

BHenpeHne MaccoBbIX OTKPBITHIX OHMANH KypcoB (MOOK), B KOTOPBIX INPOKO
MCITONb3YIOTCS MHOOPMAaIVIOHHbIE TEXHONOTUM [IJIS peayn3anyiu pasHooOpa3HbIX
clieHapueB OOy4YeHMs], YIMTBHIBAIONINX MOTPEOHOCTY ¥ BO3MOKHOCTM OTHETbHbIX
06YyUaIoIIMXCsT, U3SMEHMJIO IIPeCTaBIe e O ComepkaHu 1 GOpMax CaMOCTOSITe Th-
HOJ1 paboThI. [TosIBMIaCh BO3MOXKHOCTD ITIPOCMATPUBATh YUeOHbIe BMIeOMaTepyaibl
B yIOOHOM TeMIIe, TIoyYaTh HeOOXOAMMbIe TTOACKA3KM ¥ OTBEThI Ha BOIIPOCHI IIPU
BBITIOJTHEHMM 3a[jaHmii U T. . TeM He MeHee, BO3HMKAET BOIPOC, MOXKHO JIX C/Ie/IaTh
obyueHe elre B 6ObIIe CTeIeH TMYHOCTHO-OPMEHTUPOBAHHBIM ?

T'omocoBbie TOMOLTHUKY MOTYT CTaTh MMEHHO JIUYHbIMU TIOMOILIHMKAMMU, OTiepa-
TUBHO MOJIePKMBasT 00YJYaIOUIMXCS AJIST paspenieHnst MMEeHHO UX crienyduyeckux
yue6HbIX MpobaeM. [Ipy 3TOM OT liesieii, TOCTaBJIeHHbIX Mepel pa3paboTuyMKaMm
9TUX MPOTPaMM, 3aBUCUT TO, KaKie TPYIHOCTY OYIYT IIPEOI0IeBaThCS: CBSI3aHHbIE
HEMOCPeICTBEHHO C CofepskaHMeM Kypca M/MUIyu ¢ 0COGEHHOCTSIMY 00yUYatonmnxCs,
3aTPYIHSAIONIVIMY AOCTMKeHME 3aTUIaHMPOBAHHBIX 00pa30BaTEIbHBIX PE3Y/IbTATOB.
OmnpeneneHHBIM TOTYKOM JJIST HACTOSIIIErO MCCIeIOBaHMS TOCTYKMUIa Ipobiema
BTOPOTO THIIA, & MMEHHO: BO3HMK/IA HEOOXOIMMOCTh 06€eCIIeunuTh IMOKYIO U Ore-
PATMBHYIO TIOAIEPKKY B CAMOCTOSITEIbHOI paboTe CTyoeHTaM C OrpaHMYeHHBIMU
BO3MOXXHOCTSIMMU T10 3pEHMI0, 00yUaromMMcs B THCTUTYTe MaTeMaTUKY ¥ KOMITbIO-
TepHbIX HayK TIOMEHCKOTO TOCYAapCTBeHHOro yHuBepcuTeTa. OmHAKo B JabHe-
IIeM BBISICHWJIOCh, YTO COOTBETCTBYIONIAS MTOAAEPKKAa OUeHb BOCTpe6GoBaHA MHO-
TMMM CTyIEeHTaMM MIaAIIMX KypCOB B 1[€JIOM, UTO OIpefeanao KOMILIEKCHOCTb
1po61eMbl UCCIIeTOBAHNS — MHAUBUAYAIM3MPOBAHHOE COMTPOBOKIEHME CAMOCTOSI-
TeJIbHOIT paboThI CTYIEHTOB Ha OCHOBE T'0JIOCOBOT'O IIOMOIITHMKA. II09TOMY B OCHOBY
UIeu peleHus mpobieMbl ObUIM TTOIOKEHBI IPUHILIUIIBI UHKH03U6H020 du3atiHa [1]
— 0c060TO0 TTOX0/Ia K MPOEKTUPOBAHMIO U pa3paboTKe pa3HOOOPa3HbIX MTPOTYKTOB
(B TOM UMC/Ie ¥ KOMIIBIOTEPHBIX ITPOTPAMM), IJISI TOTO YTOOBI OHY ObUIN TOCTYITHDI
KaK MOXKHO GOJIbIIIEMY UMCITY JIIOZIe.
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Ilenp HACTOSIIETO MUCCTEeN0BaHMS — YTOUHEHME METOLONOTUM MHKII03UBHOTO
Iu3aiiHa B KOHTEKCTe IM(MPOBBIX 00pa30BaTEIbHBIX PECYPCOB U €e IMPaKTHuJecKast
peanu3anusl Ha TIpUMepe CO3[AaHUs MHTEe/IeKTYyaJIbHOTO TOJI0OCOBOTO TTOMOIITHMKA
IJIST CAMOCTOSITEIbHOM pabOoThI CTYIEHTOB IO AUCIUIIIHE «KOMITbIOTEPHBIE CETI».

B cooTBeTCTBUM C 11€/TbI0 OBIIM TTOCTABJIEHBI CJIETYIONIME UCCIEL0BATEIbCKIE
BOIIPOCHI:

1. Kakue yTouHeHMs coepkKaHMsI MOHSTUS «MHKITIO3MBHBIN OM3aliH» BO3MOXK-
HbI B KOHTEKCTe 00pa30BaHMs B 1eJI0M U II1M(GPOBHIX 00pa30BaTENbHBIX PECYPCOB B
YaCTHOCTU?

2. KakuM Heo6XoayMbIM TPe6OBaHMSIM JO/DKEH YIOBIETBOPSTH LIMGPOBOI 00-
pa3oBaTenbHbBIN pecypc, OTBeUalonuii MPUHLIMIIAM MHKII03MBHOTO Au3aliHa?

3. Kakue MeTofbl U TEXHOJIOTUY MIO3BOJISIOT CO3aTh MHTELIEKTYaJIbHOTO rolo-
COBOTO TMOMOIIHMKA, MTPAKTUUECKM Peann3ylolero MeToL0JIOIMI0 MHKIK3MBHOTO
nu3aiHa?

I'mmoresa uccaegoBaHUA 3aK/II0YAETCsT B TIPeATIONOKeHUY BO3MOXKHOCTHU UC-
MOJIb30BAaHMS METOA0JIOTMY UHKII0O3MBHOTO AM3aliHa 151 CO30aHUS CIIellMaabHOTO
MIPOTPAMMHOTO ITPOAYKTA — TOJIOCOBOTO MOMOIITHMKA, ITO3BOJISIONIEr0 06€CIIeunTh
VMHTEPAKTUBHYIO TOIJEPKKY BO3MOKHO OOIbIIEMY UMCITYy 06yUaIOUIMXCS TIPU BbI-
TIOJTHEHUM CAMOCTOSITEeIbHOI PabOTHI.

OrpaHnyeHmns 1CCIeI0BaHMs CBSI3aHbl C TEM, YTO IIPU pa3paboTKe aJropuT-
Ma TIpeloCTaBAeHUs peKOMeHAAlMii U UX COJepsKaHMUSI Mbl MCITOb30BaIu 0OCO-
OEHHOCTM yYeOHBbIX OVUCHUIUIMH, CBSI3aHHBIX C M3yueHMeM MHOOPMALVIOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJOIMiA. [IJisT 3TUX AUCUUIUIMH XapaKTepHO Haluuue
MPO3PavyHOli OHTOJIOTUM IIPEAMETHOJ 00J1aCTU M eCTeCTBEHHOI aJITOPUTMUIHOCTH
M3y4eHMs MaTepuana 1 BbITIOJTHEHUS 3a4aHNIi. DTO 3aKOHOMEPHO YIIPOILlaeT Moje-
JIMpOBaHMe paboThbl rOJIOCOBOTO MOMOIIHMKA.

O630p nuTepaTypbl

B yoioBusax 1umdpoBusanuy 9KOHOMMKM PAacTeT HE TOAbKO MOTPEOHOCTHh B
UT-criennanucTax, HO ¥ BO3pacTaloT TpeboBaHMs K MGPOBBIM KOMITETEHIIVISIM BO
Bcex cepax mesaTelbHOCTU. DTO, B CBOIO Ouepeb, MeHsIeT TpeGOBaHMS K JOCTYII-
HOCTY COOTBETCTBYIOIIMX IM(POBBIX 00pa30BaTeNbHBIX peCcypcoB. B saTom KoOH-
TEKCTe BCe OOMBINYI0 POJib JO/DKEH UTPATh MHKIIO3MBHBIA AM3AMH 37€KTPOHHbIX
KypCOB, 00yUaOIMX IIPOrpaMM U IPYTUX MaTepuaaoB, IpeaHa3HAUeHHbIX IS ca-
MOCTOSITEJIbHOI YyUeOHOI NesiTebHOCTH. B 061IeM cydae ¢ comepskaHMeM IOHSI-
TUSI «MHK/ITIO3VBHBIN [IM3aiiH» OTeUeCTBeHHbIE' 1 3apyOeskHbie [1] odunmanbHbie
IOKYMEHTBI CBSI3BIBAIOT KaK JESITEbHOCTD 10 MPOEKTYPOBAHMIO (QYHKIIMOHATbHbBIX
CBOJCTB IIPOOYKTOB M YCIIYT, TAaK M €€ Pe3yabTaT (MPOLYKT WIN YCIyTa), KOTOPBI
6iaromapsi 0co60My ITOIXOAY K 3TOMY ITPOEKTMPOBAHUIO MOXKET MCIIOTb30BATHCS
MAaKCMMAaJIbHO BO3MOKHBIM UMC/IOM TIOTpebuTene 6e3 crienyaabHOM afganTainuin.

1 T'OCT P 56645.2-2015 Cucremsl iu3aiiH-MeHe)KMeHTa. PyKOBOZICTBO 1O YIIPaBIeHNIO MHKIIO3MBHBIM AV~
3aitHoM. M.: CrangaptuHdopm, 2016. 48 c.
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HecmoTpss Ha MHOTOIIAHOBOCTh COMEpsKaHMUS TepMMHA, MHKIIO3MBHBIN M-
3aiiH (V1) HaunHas ¢ uccnenosanuii P. J. Clarkson, R. Coleman, H. Dong ¢ coaBTO-
pamu [2, 3] yallie CBSI3bIBaIM CO CBOVICTBAMM «MaTepUabHOM» Cpelbl, M3ydas Mpo-
671eMbI 06ecTieueHust ee TOCTYITHOCTH. DTOT e OUCKYPC MPUCYTCTBOBA B paboTax
o mecte U] B o6pa3oBauum. Taxk, C. B. Kotos [4] roBopuT 06 W] ¢ mo3uimu nudpa-
CTPYKTYPbI 06pa30BaTeIbHOTO yupeXXaeHus. [Ipy 5TOM BMeCTO JaHHOTO TEPMMHA
IIpY UCCIIeTOBaHMM COOCTBEHHO MHK/IIO3MBHOIO o6pasoBaHus 3. . JlaBpeHTbeBa
u O. A. JlaBpeHTbeBa UCIIONb3YIOT MOHSTUE «YHUBEPCAIbHbIN OM3aliH», TOBOPS He
TOJIbKO 006 OpraHM3aly «BOCITUTATETbHOI CPeJIbI IKOJIbI» [5, €. 86], HO 1 COGCTBEH-
HO 0o6yueHMsl. B 9TOM ciy4yae ¢ MOHSATMEM YHMBEPCAJbHOTO AM3aiiHa CBSI3bIBAIOT
BapMaTMBHOCTb 00pa30BaTEIbHbIX PECYPCOB, TEXHOIOTUI OOyUeHUsI, CIIOCOO0B U
dbopm mnpemocraBieHus yue6HOV MHGoOpMaIy, 6rarogapsi uemy o6ecrieurBaioT-
CS1 JOCTYTTHOCTb ¥ PaBHbIE BO3MOKHOCTHM B ITOTyUYeHUM 00Pa30BaAHUS /IS pas3and-
HbIX KaTeropmii obyvarommuxcs [6, 7]. OgHako B cBoe Bpems H. Persson, H. Ahman
C COAaBTOpaMM pasTpaHUUMIM 06a ITUX IOHSITUS, OTMeuas TPUOPUTET Leau IJIs
YHUBEPCATbHOTO AM3aliHa U MPUHIIUITUATbHYIO BAXKHOCTh ITOCTOSTHHOTO COBEPIIEH-
CTBOBAHMS MPOAYKTA (B HAIlEM Cy4ae 06pa3oBaTeIbHOIO pecypca) C yueToM Io-
TpeGHOCTe pasHOOOpa3HBIX IOIb30BATENIEN, KOTa pedb UAeT 00 MHKII3MBHOM
IunsaiiHe [8].

B HacTosIeM MccaegoBaHMM Mbl IPUIEPKMBAEMCS UMEHHO TaKoii MHTepIIpe-
Taluy JaHHOTO MOHATYS, onipenensist M/ yugposozo 06pasosamenvHozo pecypca Kaxk
npoyecc u pe3ynsmam ezo Mooeauposamusl, NPOeKMUpo8aHus u NpozpammHoli peanu-
3ayuu, npedycmampusaroujue danvHeliulee co8epuleHCMB08aHue e2o0 oudakmuueckux
803MOXCHOCMell Ha 0cHoge 06pamHoli ces3u ¢ obyuaroujumucs. OTBeuast TakKUM obpa-
30M Ha MepBbIi U3 UCCIeA0BaTEeNbCKIX BOIIPOCOB (R1), TakKe BaXKHO ITOAUYEPKHYTD,
YTO CO3/]aHKe 06Pa30BaTENIbHOIO pecypca Jjisi HIMPOKOTO KPyTra IMoIb30BaTesNeii, HO
C y4eToM Mpo6IieM, BOSHUKAIOIMINX Y 00YUaIOMIUXCS C OTPAHUYEHHBIMU BO3MOXK-
HOCTSIMM, He JMO/DKHO CHMKATb €ro pe3ylbTaTUMBHOCTD B 1ieJIoM. HarmpoTus, camo
M3MeHeHMe MMoAxXoAa K pa3paboTKe, M3HAYAIBHO MPeTyCMOTPEHHAs! BO3MOKHOCTD
PasBUTHS U «IMITATUYHOCTD» PE3yIbTaTa MPUAAIOT TAKOMY 06pa30BaTeIbHOMY pe-
CYpCy HOBbIE KaueCTBa — OUeHb BaskKHbIE U JJISI CTYIEHTOB, U /IS TIperofaBaTeei.

V3yuasi BOMPOCHI peasn3alMy KaK YHMUBEPCAJIbHOTO, TaK U MHK/IIO3MBHOTO
Iou3aitHa 06pa30BaTeIbHBIX PECYPCOB, MCCAEIOBATENM DPAa3HbIX CTPAH OTMEUAIoT
HECOMHEHHYIO POJIb MCIIOIb30BaHMsI MHGOPMAIIMOHHBIX TeXHOIOTMIA. [Ipy 9TOM B
paborax A. Morina [9], P. S. Mohammed u E. Nell’'Watson [10] oco6oe BHMMaHMe
obparmraercst Ha apdekTUBHOCTS UT — Kak AJis 06IIero pasBUTHUSI 0OYUAIOIIMXCS C
OTpaHMUYEHHBIMYU BO3MOXKHOCTSIMM, TaK U AJISI OCBOEHMSI UMM TIPeIMETHbIX KOMIIe-
TeHLUINA.

OtmenbHOe HampasieHue B pasButuu W] 06pa3oBaTeTbHBIX PECYPCOB CBSI-
3aHO € MHMOOPMALMOHHBIMM TEXHOJIOTUSIMU, OPMEHTYPOBAHHBIMM Ha IOMIEPSKKY
cnaboBuasmx obyuatonyxcst. Tak, E. Pacheco, M. Lips, P. Yoong [11] momuepku-
BaroT posnb YT Kak Ha 3Tarie MOATOTOBKM K 06pa30BaTeIbHOMY ITPOIECCY BY3a, TaK
" B IpoIlecce MOMyyeHus Boicinero oobpasosannsi. Ocoboe MecTo 374eCh 3aHUMMAIOT
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CUCTEMBI U Cpelibl 00yUeHMsI, TIOAAEPKUBAOIIVE rOJI0COBOI MHTEpPdEeiic, KOTOPbI
OpMEeHTMUPOBAH He TOMbKO Ha Bocripon3sBeneHme TekctoB (W. Farhan, . Razmak [12]),
HO U Ha obecrieueHre 06paTHOI CBSI3U 0OYUaIOMIMXCS C IIpernoaaBarenemM. B pabo-
Tax A. A. Azeta, O. Daramola [13], I. H. H. N. Dharmasena and J. A. D. C. A. Jayakody
[14] o6cyskmatoTCs YCIOBUS TIPUMEHEHMS TTOI00HBIX MHTepdeiicoB Mpu MpoBee-
HMY KOHTPOJIBHBIX MeporipusTuii. A. Rajagopal, N. Vedamanickam [15] paccmaTpu-
BaIOT OPTaHM3aIMI0 COopa BOIIPOCOB, BOSHUKAIIIMX Y OOYUIAIOIMINXCS, C TIOMOIIIBIO
roJI0COBOTO YaT-00Ta. BmMecTe ¢ TeM MHTErpaiusi BCeX NmepeuncIeHHbIX (PyHKIMO-
HaJIbHBIX BO3MOKHOCTE B €IMHOM CE€pBYCE — TOJIOCOBOM ITOMOIIHMKE JIJIST COTIPO-
BOXKIEHMST 06pa30BaTeIbHOTO IMpoIlecca P U3YYeHUM TeOPeTUUYeCcKOro MaTepu-
aja MM BBITMTOMHEHUM TIPAKTUYECKOTO 3a[aHMs MeJlaeT ero BOCTPeOOBaHHBIM He
TOJIBKO CJTAGOBUAAIIMMY obydarommymMucst. Kak ormeuaror N. Gonzalez-Castro ¢ co-
aBTopamu [16], B yCIOBUSIX, KOTIA MTONYYMIIU IIMPOKOE PaCIpOCTpaHeHe ObITOBbIE
royiocoBble MHTepdeiChl, CTyoeHTbl MIALIINX KyPCOB Pe3y/JbTaTUBHO UCIIOIb3YIOT
CIelyana3¥POBaHHbIX FOJIOCOBBIX TTOMOIIHMKOB (B YaCTHOCTM, TIPU U3YUEHUU ITPO-
rpaMMupoBanus). [Ipy aToM 0co6yI0 POsIb B 06ecrieueHn MHANBUIYaTN3UPOBaH-
HOTO COITPOBOKAEHMSI 00pa30BaTeNbHOTO MPOIecca UIPAr0T METOIbI MCKYCCTBEH-
HOTO MHTEJUIEKTA, MMO3BOJISIONINe Hamnbojiee TOYHO MHTEPIIPETUPOBATb BOITPOCHI
CTYIeHTOB U (GOpMMUPOBAThH aleKBaTHbIE OTBETHI ¥ PEKOMEHIAM — He TOIbKO B
Bune tekctos (O. Hamal, N. E. Faddouli [17]), HO 1 MHOMBUIYaIbHO TTOJOOPAHHBIX
BuneodparmenTos (S. Jung ¢ coaBTopamu [18]).

TakuM 006pa3oM, aHaaM3 COBPEMEHHOIO COCTOSIHMSI MCCIeIOBaHUiI CBUIE-
TEIbCTBYET 00 aKTyaJIbHOCTU M3YyUYeHMS BOIPOCOB MCIIONIb30BAHUS METOHOIOTUN
VMHK/TIO3MBHOTO [IM3aiiHa B 06pa30BaTeIbHBIX LIeJIIX. B 4aCTHOCTH, peub UIET O To-
BBIIIIEHUM TOCTYITHOCTY MAaTePHUAIOB U TPAOULIMOHHOTO,  3JIEKTPOHHOT0 yUe6GHOT0
Kypca 6yarofapsi LOMOMHUTEIbHOMY CEPBUCY — TOIOCOBOMY IOMOITHUKY, IT03BO-
JISIoIeMy 06eCITeuMTh MHTePAKTUBHYIO MOAAEPKKY He TOIbKO CTYIEHTOB C Orpa-
HUYEHHBIMIM BO3MOKHOCTSIMM II0 3PEHMI0, HO BO3MOXKHO 6OJIbIIEro umcia obyva-
IOTITVIXCST.

MeToponorusa, Matepuanbl U MeToAbl

O6BbeKTOM HACTOSIIETO0 MCCIEeNOBAHUS SIBISIETCS MHIAMBUIYAIM3MPOBAHHAS
MOAAEPKKA CaMOCTOSITEIbHOI PaboThl CTYAEHTOB C MO3ULINI MHKIIO3UBHOIO V-
3aifHa 06pa30BaTeNbHBIX PECYpPCOB. B KauecTBe ImpemmeTra MCCIeIOBaHMS BBICTY-
MaloT TeopeTHyecKye M MPaKTMUYeCKyue acleKThl CO3MaHMsSI pa3BUBAIOIIETOCS B
IIpo1iecce UCI0JIb30BaHMSI FOJIOCOBOIO MOMOIIHMKA, IIPeIHAa3HAUeHHOTO 111 MHTe-
PAKTUBHOI'O COMPOBOXKIEHMSI CAMOCTOSITEIbHOI paboThl BOSMOXKHO HaMOOJIbIIEr0
yMciia 06yJamumxcs, B TOM YMc/Ie CTYIeHTOB C OTPaHNYeHHbIMM BO3MOKHOCTSIMU
I10 3PEHMUIO.

Martepuasamu UCCIeTOBAHMSI ITPY ITPOEKTUPOBAHMM U ITPAKTUUECKOI peansa-
1LIJY TOJIOCOBOT'O TTOMOIIIHMKA MTOCTYKIU/IM 000011IeHHbIe TaHHbIe, OTPaskaloIIye Halll
60j1ee uem 10-JIeTHMII OIIBIT MCITOIb30BAHMS PA3INUHBIX IMIAKTUUECKIX MaTepua-
JIOB TIO TPYIIITe IVCIUIIIVH, CBI3aHHBIX C M3yUYeHMEM BOIIPOCOB ITPOEKTUPOBAHMS U
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agIMUHUCTPUPOBAHMS KOMITBIOTEPHBIX CeTell. B uX umcie TeKCThI 1 BUAEO-JIeKINHA,
MaTepuaJIbl Jjisl TPOBEIeHNS BUPTYaTbHBIX JTAO0OPATOPHBIX MTPAKTUKYMOB, 3aJaHMUSI
IJIST TeKYILEero eskeHeleJbHOTO KOHTPOJISI HA OCHOBE aBTOMAaTUUYECKOTO OLleHMBa-
HUSI TeEOpeTUUeCKUX 3HaHMI U TTpaKTUUeCKMX HaBbIKOB. [IpernolaBaHye yKa3aHHbIX
IVCUIMTUIVH JJTS1 pa3jIMYHbIX 00pa30BaTeIbHbIX ITPOrPaMM, pean3yeMbIxX B THCTH-
TyTe MaTeMaTUKYU ¥ KOMITbIOTEPHBIX HayK TIOMEHCKOTO YHUBEPCUTETA, TIO3BOIN-
JIO BBISIBUTH Haubosiee Mpo6JieMHble CUTYalMi, B KOTOPBIX CTyJIEeHTaM TpedyeTcs
MHTEPaKTUBHOE COMPOBOKIEHME. [IOTTOTHUTETHHBIM CTUMYJ/IOM [IJISI TAKOTO BHIOOPA
MaTepuasaoB MUCCAeL0BaHUS TOCTY>KUIO BKIIOUeHMe Kypca «KoMIIbIoTepHble ceTu»
B UMCJIO 00sI3aTeIbHBIX AVUCIIUIUIMH B paMKax peaausanny TIOMeHCKUM YHUBEPCU-
TETOM OOYUeHMSI 110 cxeMe «2+2», KoTa IepBble IBa Tofla CTYAeHThI 6aKasaBpuaTa
(B 4acTHOCTH, exkeromHo 60s1ee 1000 cTymeHTOB IHCTUTYTa MaTeMaTUKM 1 KOMITbIO-
TEepPHBIX HAYK ¥ psifia eCTeCTBEHHOHAYYHBIX HAMpaBIeHUI U3 IPYIUX MoApasaesne-
HMIT) 06yUaloTCs 10 eAMHOMY yueGHOMY IUIaHy. B 3TUX yCIOBMSIX B CAMOCTOSITE/Tb-
HOJ1 paboTe 3aKOHOMEPHO MPEIIOIAraeTCsl aKTUBHOE UCIO/Ib30BaHMe Pa3IMYHbIX
1MGPOBBIX pecypcoB (BUIEO0-JIEKIIUH, BUPTya/IbHbIe TTPAKTUKYMbI, CUCTEMBI TECTH-
poBauus). [Ipu 3TOM 0becrieueHne orepaTUBHOTO MeJAarornueckoro COrmpoBOKae-
HMS K&KIOTO CTYIEeHTA 3aTPYIHUTENIbHO 6€3 MCITOb30BaHMS MHTEPAKTUBHBIX KOM-
MbIOTEPHBIX TOMOITHMKOB, TOTOBBIX OTBETUTh HA HambojIee akTyaJibHbIe BOTIPOCHI.
OCHOBHBIM MaTepuaJoM [JIsI CO3MaHMsI U «3aIyCKa» TOJIOCOBOTO MOMOIIHMKA I10-
CITY>KIJT TIpeIBapuUTeTbHO chopMUPOBaHHbIN 6aHK 13 6osiee 150 yacTo 3a1aBaeMbIxX
BOITPOCOB C OTBETAaMM, COOTHECEHHBIX C KOHKPETHBIMM TeMaMM, U3ydyaeMbIMMU B
HUX TIOHSITUSIMM ¥ 3TallaMy BBITIOTHEHUS MTPAKTUUYECKMX 3aJaHuii. B mambHeiniem
Habop BOIIPOCOB ObLI paciuypeH A0 217 — Ha OCHOBE TeX, KOTOPbIe 3a1aBaJliCh I1O-
MOIITHUKY B ITPOI€CCe er0 MCII0Ab30BaHMS CTYAeHTaMU, M3yUaBIIMMU JUCUUIUINHY
«KommbioTepHbie ceTu». B KauecTBe IOMOMHUTENbHBIX MaTepUalOB MCIIOIb30Ba-
JUCh 06006IIeHHbIE Pe3Y/IbTaThl HAGTIOEHMIT 32 0COOEHHOCTSIMM BOCTIPUSITUS CJIO-
BECHBIX OOBSICHEHUI TIPY BBIMOTHEHUM MPAKTUUECKUX 3aJaHUi 0 agMUHUCTPU-
POBAHMIO KOMITBIOTEPHBIX CETEll CTYAEHTAMM C OTPAHNYEHHBIMM BO3MOKHOCTSIMU
1o 3peHuio (5 yesioBek) B Teuenye 2020—-2023 IT.

VccnemoBanye onmMpanoch Ha METOMOMOTHMIO MHK/IIO3UBHOTO AM3aliHa mpuMe-
HUTEBHO K CO3[JaHMIO 3JIEKTPOHHBIX 06Pa30BaTeIbHBIX PECYPCOB, METOMbI cOOpa
M aHaIM3a JaHHBIX 06pa30BaTeIbHOTO IMPOIecca, METOAbl 06PabOTKM M aHaIM3a
TEKCTOB Ha eCTeCTBEHHOM SI3bIKe, MeTOIbl KOHIENTYyaJIbHOTO MOAEIMPOBaHMS, Me-
TOMBI Y TEXHOJIOTUY TIPOEKTMPOBAHMS Y pean3alyy aBTOMaTU3MPOBAHHbBIX 00Y-
YaIOMIUX CUCTEM, B YACTHOCTM, MHTEJIJIEKTYIbHBIX BOITPOCHO-OTBETHBIX CUCTEM C
rOJI0OCOBBIM MHTepdeiicoM.

PaspaboTka MporpaMMHOro obecrieueHus sl peanusanuu (QyHKIUIA ToJo-
COBOTO TTOMOIIHMKA UCTIOIb30BAIMCH CBOOOAHO PACIpOCTpaHsIeMble OMOIMOTEKN:
IJIS1 aBTOMAaTMUUYeCKOro pacnosHaBanusi peun — Vosk [19], ananu3sa texcros Natural
Language Tool Kit [20] u SciKit Learn [21].
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Pe3ynbTaTbl uccregoBaHuUs

Tpebosanus kK yugpposomy o6pazosameibHOMY pecypcy

B koHTekcTe chOpMyIMPOBAHHBIX MCCIENOBATENbCKMX BOIPOCOB B IEPBYIO
ouepenb MbI COCPEIOTOUMINCH Ha BOIpoce R2, a MMEHHO: KaKuM TPeObOBaHUSIM
IOJDKEH YOOBJIETBOPSTH LMGbPOBOI 06pa3oBaTeIbHbIN pecypc (B JaHHOM CTydyae
MpeJHa3HAYEeHHBbIN JJIsT TOAIEPsKKM CaMOCTOSITEIbHO PaboThI CTYIEHTOB) B COOT-
BETCTBUMU C IIPUHIUIIAMU UHKIIO3UMBHOTO AM3aliHa?

Iyist mo6oro 1ndpoBOro pecypca ero CTPyKTypa U CBSI3aHHBIN C HEI0 KOHTEHT,
a TaKyKe TeXHOJIOTUM peann3aly ONpeaessioTCs ero mpegHa3sHaueHueM, B JaHHOM
cTyJyae — MoyfyuyeHrieM KOHKPETHBIX 00pa30BaTe/IbHbIX Pe3yIbTaToB. Mbl MCXOOUIN
13 Haubosee CJIOKHOTO CTy4ast, KOT/a YCIOBUS O0yUeHMST XapaKTepU3yIOTCs CyIie-
CTBEHHBIMM Pa3IMUMSIMM YPOBHSI HAUaJbHOM MOATOTOBKM CTYIEHTOB U OOIBIINM
YICIOM TIpernoiaBaTesieil, 06ecreumBalonx MpoBeaeHme MpPakTUIeCKUX 3aHITUIA.
IMostomy s obecriedyeHus] CBOEBPEMEHHOI TMOAIepKKM 06YJarommuxcs Heob6Xo-
IMMO SICHOEe TIOHMMaHMe (KaK 06yJalonMMICs, TaK U Iefarorammu) TpebyemMmoro u
peanbHO TOCTUTHYTOTO YPOBHS YCBOEHUSI AUCIUIIMHBI (M BO3HUKAIOIIUX CTOXKHO-
CTei) HeIToCpeICTBEHHO B IIPOIIeCcCe ee M3yUeHMsI.

Cnemys Hamemy IMOHMMAaHMIO CyIiHOCTY W]I, Mbl chOpMYyIMPOBAIM COOTBET-
CTBYIOIIVE TPEOOBAHMS B CJIEAYIOIIEM BUJIE:

1. CrpykTypa U comepskaHKue KOHTEHTA, CBSI3AHHOTO C IIMGPOBBIM peCcypcoM
(CTpaBOYHBIX MAaTepPUAsIOB, 3aTIUCeN MU TEKCTOB JIEKIUI U TPAKTUUeCKUX 3aJaHUi
M T. I1.), 6a3sUPYyIOTCS Ha KOHIENTYaJbHOM MOMENN, UM OHTOJOTUM, KOHKPETHO
MpeaMeTHO o6sactu. Omopa Ha OHTOJIOIMIO ITIOMOTaeT COXPaHSITh MpPeeMCTBEeH-
HOCTb B pasBUTUM HU(POBOTO pecypca MM Ipu pa3paboTKe HOBOTO Kypca. dTa
MOJIe/Tb TAKKe CJTYSKUT OCHOBO¥ JJ1s1 OPMMUPOBAHMST MHIVBUIYATbHO TOPOKHOM
KapThl M3y4YeHUS OUCUUIUIMHBI, C KOTOPO, B CBOIO Ouepelb, COOTHECEHbI TJIaHU-
pyeMble 00pa3oBaTebHbIe pe3yabTaThl. [loc/ieqHMe CTPYKTYPUPOBAHbBI B COOTBET-
CTBUM C OIpee/IeHHbBIMM alipMopyM YPOBHSIMM OCBOEHUS (Harpumep, TpaguiiMoH-
HbIMM «6a30BBIM», «OCHOBHBIM» U «IIPOABUHYTHIM») U MOTYT KOPPEKTMPOBATHCS B
MHIOVBUAYAJIBHOM IOPSIIKE B IIpeaeax STUX YPOBHEIA.

2. [IpegycMaTpuBaeTcs MHAMBUAYAIM3MPOBAHHAsI aBTOMaTMUecKasl Mo/ epik-
Ka CaMOCTOSITeJIbHOM paboThl CTymeHTa ¢ HMAPOBLIM pecypcoM. Takasi MOaIepsK-
Ka MOXEeT BbIPaKaTbCsS B BO3MOXXHOCTM 3a/aTh BOIPOC CHENMAJIbHOMY CEPBUCY
(4aT-60TYy, TOJIOCOBOMY IMOMOITHUKY) U TOMYYUTb aBTOMATUYECKM CTeHepMPOBaH-
HbII aleKBAaTHBI OTBET, & TAK)Ke NMTOPYUYUTh BBITIOTHEHME Onepalnii Ha KOMIIbIOTe-
pe WM CBSI3aHHOM C HUMM OOOPYAOBaHMMU I10 3aIIpOCy CTYIAEHTA PV BIIIOJIHEHUN
MpaKTUUeCKUX 3aJaHUIA.

3. B pa3pese MHAMBUIYaTbHBIX JOPOKHBIX KAPT MPOBOAUTCS MOHUTOPUHT J0-
CTUTHYTBIX 06pa30BaTeIbHBIX Pe3YIbTATOB, COGMPAIOTCS ¥ aHATM3UPYIOTCS JaHHbIE
G pPOBOro cjaea CTyIeHTa. BaykHoe MeCTO 3/IeCh 3aHMMAIOT BOIIPOCHI, 3aTlaHHbIE
CTyAeHTaM¥ IMOMOIIIHUKY, a TAKKe COiep>KaHMe IMaoTOB [l YTOUHeHMS 3aIpOCOB
Ha BBITNIOJIHEHMe onepauuii. CobIone e IepBoro Tpe6boBaHus O3BOJISIET COOTHE-
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CTY TeKyIlyie 06pa3oBaTe/bHble Pe3yIbTAThl ¥ BO3HUKIIVE BOIPOCHI C KOHKPETHBI-
MM KOHIIEIITaMU IIpeIMeTHOI 06/1acTi.

B pesynbraTe ucnoab30BaHKs 1M(GPOBOro 06pasoBaTeIbHOTO pecypca, OTBe-
YaIOIIEero BhINIEIIePeUMCIEHHbIM TPeOOBAaHMSIM, MOKHO MOTYUYUTh IIPEUMYIIeCTBA
M JIJIS CTYJIEHTOB, U JJ1s1 TIperojaBaTeneii:

sl CTy[leHTOB — yCBOeHMe NUCILMUIUVIMHBI B pa3pe3e OCHOBHBIX KOHIIEMIINii
MpeIMEeTHO 00J1acTy U CBsI3eii Mekay Humu. OHTOJIOTHS, IIpeiCTaBJIeHHasl B Ha-
IJIIAHOM BUJE, TIOMOXET CTyJeHTaM Jyullle TOHSITb, KaK pa3juMuHble TOHSTUSI,
orepanyy, MeTOAbl CBSI3aHbI APYT C APYrOM. ITO MOXET YJIyUIIUTh MOHUMAaHNUe
COZlep>KaHMSI OTHENIbHBIX TeM, IUCHUIIMHBI B I[eJIOM, a TaKKe CyTU TIJIaHMPYeMbIX
06pa3oBaTeIbHbIX Pe3yabTaToB. Kak cjiefncTBue, 9TO IOMOTaeT TpaMOTHO GopMy-
JIMPOBaTh BOTIPOCHI U 3aJaHus MOMOILIHMKY. Vcmonb30BaHMe MOCIeTHEero aenaer
IMGPOBOI pecypc MeACTBUTEIBHO «IMIIATUYHBIM», ITO3BOJISIA CTyAeHTaM (B TOM
Yycie C OrpaHMYeHHbIMY BO3MOXKHOCTSIMM I10 3PeHII0) 06paIaThCs 3a MOAIePsK-
KOJi Ha BCeX JTarax caMOCTOSITeTbHOM paGoThI.

[s mperiofgaBaTesieii — 11e/1eco006pa3sHOCTh OpraHM3alNy IUAAKTUUECKUX Ma-
TepuaynoB. Omopa Ha KOHKPETHYIO OHTOJIOTHIO TTOMOTaeT ITO3TAITHO pa3pabaThIBaTh
M OOTIONHATH IM(MPOBbIE PECypChl, He Hapymias 0buieli eIOCTHOCTU TeopeTnde-
CKMX U TIpaKTUUeCKMX marepuasnoB. [Ipy mpoBeneHMM 3aHSTUIL TpernofaBaTesn,
Jlaske VICITOJIb3YIOIIe Pa3IMIHbIe MEeTOAMYECKME TIPMEMBbI, ONTUPAIOTCS Ha QyHIa-
MeHTaJbHbIe B3aMMOCBSI3Y KOHIIETITOB 06JIaCTM 3HAHMS U TJIAHMPYEMbIX 00pa3o-
BaTeJIbHBIX Pe3yabTaTOB. [IOMONTHNUK He TOJIBKO BBICBOOOKIAET BpeMsl Iperoga-
BaTesis, HO 1 obecrieunBaeT BasKHYI0 0OpaTHYIO CBsI3b. BMecTe ¢ TpaguIIMOHHBIMU
JAHHBIMM MOHUTOPMHTA MHOOPMAaNVS O 3aJaHHBIX BOIIPOCAX MCITOMb3YeTCs s
BBISIBJIEHMSI CTETIEHM CJIOKHOCTYU OTHEeIbHbIX 3aJaHWii, TEM, a TAaKKe MOHSTHOCTU UX
M3JIOKEHMS B Kypce. TO M03BoIsieT PopMUpPOBaATh PEKOMEHIAIIUY [IJISI CTYIEHTOB,
TperiofaBareieii, a Takske pa3paboTUMKOB Kypca Y/WIK OTHeIbHBIX MaTePUajoB.

Memoodst u mexHono2uu peanudayuu 207008020 NOMOUJHUKA

OTTaNKMBasICh OT CHOPMYIMPOBAHHBIX TPeOOBAHMIT K IIMGPOBOMY 00pa3oBa-
TEeJTbHOMY PecypCy, MblI MccieqoBaay Borpoc (R3) o BbI6GOpe MeTOIOB M TEXHOJIOTHIA,
MO3BOJISIIOLIMX MPAKTUYECKN Peann30BaTh METOAOIOTHUI0O MHKIO3MBHOIO AM3aliHa
MyTeM CO3/IaHMS MHTeJJIEKTYaJbHOI'O F'OJI0OCOBOTO MMOMOITHMKA.

Oco6eHHOCTHM TTPOEKTUPOBAHMSI TOJIOCOBOTO ITOMOIIIHMKA CBSI3aHbI, B IIEPBYIO
ouepemb C TeM, UTOObI MMEHHO 61arofapst ero MCII0JIb30BaHMIO KaueCcTBEHHOe CO-
MIPOBOKAEHME CAMOCTOSITEIbHOI PaboThl CTYAEHTOB ObLIO JTOCTYITHO KaK MOXKHO
60bIIEMY YMCITY CTYIEHTOB. ITO OIIPEIeNNIIO 3a/1aUM, pellleHye KOTOPhIX BO3Jlara-
€TCsI Ha JaHHbI CEepPBUC:

— T'0J10COBOVA MM TEKCTOBBINM BBOZ, BOIIpOCA.

— IMouck oTBeTa Ha BOIPOC B 6a3e 3HAHMIA.

— OTmpaBKa TeKkCTa BOIpoca oIpeieJieHHOMY ITpernofaBaTesiio B Ciyyae OTCYT-
CTBUSI OTBeTa B 6ase 3HaHUIA.

— [NomydeHue oTBeTa OT IIpeIoAaBaTess M 3aHeceHue B 6a3y 3HAHMIA.

— T'0/10COBOJA MM TEKCTOBBINM OTBET Ha BOIIPOC.
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— l'onocoBoit uay TEKCTOBBIV BBOZ, 3aIIpOCa Ha aBTOMAaTUUYECKOe BbITNIOIHEHYE
orpeieieHHbIX AeCTBUII HAa KOMIIbIOTEpE.

— IIpoBepKa KOPPEKTHOCTHM 3aIIpoca 1 ompeaeeHe Heo6XoaMoii mocyieqoBa-
TeJIbHOCTU IeiCTBUIL 110 6ase 3HaHMIA.

— BoimmonHeHMe IeliCTBUIT Ha KOMITbIOTepe [IJ1s1 KOPPEeKTHOTO 3ampoca.

— F'onmocoBoe MM TEKCTOBOE COODIIEHEe O pe3yIbTaTaX BbITIOTHEHMS.

— C60p IaHHBIX O MOCTYIMAIMX BOMIPOCax (3ampocax Ha BBIMOTHEHME) U CO-
XpaHeHle B 6a3e JaHHBIX /IS TTOCIEeIYIONIEero aHaIM3a.

Kak BUIHO M3 MepeyHsl 3aay, KAIOUEeBbIM KOMIIOHEHTOM [JISI UX pelleHUst
BBICTyIIaeT 6a3a 3HaHMil. B HalleM ciryyae oHa GOPMUPYETCS MOC/Ieq0BaTeIbHO, B
TIpoIlecce B3aMMOIECTBYST OOYUAIOIIMXCS C TIOMOIIHMKOM.

MBI MCXOIMUIIN U3 TOTO, UTO OHA JO/KHA BKITIOUATh TPU ITPEABAPUTETHHO ChOp-
MMPOBAHHBIX KOMITOHEHTA. BO-IepBbIX, 3TO OHTOJIOTHS TIPeIMETHON 061acTH, 0X-
BaTbIBaeMOI IUCUIUIUIMHON «KoMIIbIoTepHbIe ceTu». OHa OTpa)kaeT OCHOBHBIE I10-
HSTUS U CBSI3M MEXKIY HMMU, a TaKKe MpaBuia BHITTOMIHEHMST 6a30BbIX OMepaliunii,
B JAHHOM CJyyae TeX, KOTOPbIMU JO/DKEH BJaJleTh HAUMHAKOUINI afMUHUCTPATOD
KOMIBIOTEpPHOI ceTu. Ha puc. 1 mokazaHO BU3yaJibHOE TPeACTaBlIeHe YaCT OH-
TOJIOTMM, CBSI3AHHOI ¢ 6a30BBIMM MOHSATUSIMM 3aIIUThI JAHHBIX IIPU UX Mepemaue
B CeTU.

KoHeuHble cuctembl | |
|_ End systems | |
KomnoHeHTbI cetn
Network components —I_ MapuwpyTtusaTop
MpomexxyTouHble J_ Router
cucTembl
Intermediate systems —l_ Mepexatouatent
Switch
Knaccudukauma | |
J_ Classification | | 77
KomnbloTepHble cetm — fipotokonel
. Protocols
Computer networks —|_ MpUHLMALI paboTbl
Operating principles
Nepeaaya aaHHbix | [LUndposaHue AaHHbIX
J_ Data transfer Data encryption
- 3awmTa AaHHbIX
Data security —|_
XpaHeHWe AaHHbIX
Data storage | | 7

Puc. 1. ®parmeHT oHTONOrMYU «KOMIIBIOTEPHBIE CETU»

Fig. 1. Fragment of ontology “Computer networks”
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Cnenyoomyii KOMIIOHEHT COIEPKUT HAabOp map TEeKCTOB: BOIPOCHI, Hambosee
YyacTo (110 MHEeHUIO 9KCIepTOB-MperoiaBaTesieii) BO3HUKAIOI/e Y CTYAeHTOB, C CO-
OTBETCTBYOIIVMM OTBETAMU. OTU BOTIPOCHI COOTHECEHBI C TTPeIMEeTHO OHTOIOTU-
el uepes KioueBbie C10Ba. TpeTuii KOMIIOHEHT OpMEeHTUPOBAH Ha aBTOMaTU4YeCcKoe
BBITIOJTHEHME JTeVICTBUI Ha KOMIIBIOTEPE T10 3ampocy cTyaeHTa. OH BKIIOUaeT Habop
npaBua (MUHM-OHTOJIOTMIA) IJISI MHTEpPIIpeTalMy 3armpoca M IPOBEPKU ero Kop-
PEKTHOCTH, a TaKKe ClieHapMeB JeiCTBUIL, KOTOpbIe 3aITyCKAIOTCS /11 KOPPEKTHBIX
3ampoCoB.

B xogme mcmonb30BaHUs CTyIeHTaMM TTIOMOIIIHUKA MTPOUCXOAMUIIO pa3BUTHE eT0
BO3MOKHOCTeII — 6arofapst paciuupeHnio 6as3sl 3HaHuii. OHa MOMOMHWIACH OTBe-
TaMM TIperiofiaBaTesieli Ha HOBble, He MPeAyCMOTpPeHHbIe M3HAYaJIbHO BOIIPOCHI.
Kpowme Toro, GpukcHpoBasoch YMCI0 00palleHnit o BOIPOCcaM, CBSI3aHHBIM C OIlpe-
JleJIeHHbIMM TIOHSITUSIMM WM OTlepalusIMM, a TakKe 110 3alpocaM Ha BbITIOJTHEHMe
TeX WJIX MHBIX IeCTBUIA. DTa MH(POpMAaLVS UCITOMb30BaIaCh Kak IJ1s1 HEOOXOIMMOT
KOPPEKLVY U JOTIOJIHEHNSI OTBETOB B 6a3e 3HAHMIA, TaK M HEMOCPEICTBEHHO J1JIs M3-
MeHeHMsI CoepsKaHUsI TeOpeTUUYeCKX U MPaKTUUeCKUX MaTepuasaoB, IpeagoCcTaB-
JISEMBIX CTYIE€HTaM Ha TPAAUIIMOHHBIX 3aHITUSIX U B BUJIe IM(MPOBBIX PECYPCOB.

1St UUTIOCTpaLiiM MCTI0/Ib30BaHHBIX B TOJIOCOBOM ITOMOIITHYKE METO/IOB U TeX-
HOJIOTMIA pacCMOTPUM pean3aliio KIUYeBbIX QYHKLMI: GOPMUPOBaHNE OTBETa
Ha BOIIPOC ¥ aBTOMaTU4YeCKoe BbITIOJIHeHMe JIefiCTBII B COOTBETCTBUM C IMOCTYIIUB-
mMm 3ampocoM. KitoueBbIM MOMEHTOM BBICTYIIAeT MCIOIb30BaHMe MEeTOAOB Ma-
IMIMHHOTO O6yUYeHMs AJIs TpeABapuUTeabHOlM KiaccuduKamyy uMelomierocs: Habo-
pa BOIPOCOB [IjIs1 MePBO QYHKINUM U OOCTYITHBIX IeCTBUIL IjIs1 BTOPOiL. 30ech He
paccMaTpuBaloTCs 06paboTKa HOBBIX BOITPOCOB (3aIIPOCOB), @ TAKKe COOP JaHHBIX O
B3aMMOJIEeCTBMUY ¢ TTOMOITHUKOM. Hinke, B Tabiuiiax 1 1 2, mpeacTaBiieHbl Iociie-
JlOBaTeIbHbIE 3TAIIbI, 8 TAK’KE COOTBETCTBYIOIIME METO/IbI Y TEXHOIOTUY 00paboTKM
U aHaIM3a JaHHbIX.

Ta6muna 1
OTBeT Ha BOIIPOC
Table 1
Answer to the question
N¢ stama CopepkaHue MeTozapI ¥ TEXHOJIOTUN
Stage No. Content Methods and technologies
1 TonocoBoit BBOJ, BOIPO-| TexXHOIOTMM aBTOMATUYECKOTO PacIio3HaBaHMsI peun 1ist Ipeobpa-
ca 30BaHMsI TOJIOCOBOTO CUTHAJIA B TEKCT
Voice input of a question |Automatic speech recognition technologies for converting a voice signal
into text
2 O6paboTka TekcTa BO-|MeTOHbl M TEXHOJIOTUM aHAIM3a TEKCTOB Ha €CTECTBEHHOM SI3bIKe
rpoca TSI IPVBEIEHMsI CTIOB K HOPMasIbHOI hopMe, yoaneHus CTOM-CI0B.
Question text handling |MeTobl U3BIeUEHNS KIIOYEBBIX CJIOB
Methods and technologies for analysing texts in natural language to
reduce words to normal form, remove stop words. Keyword extraction
methods
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Ilonck oTBeTa Ha BO-
mpoc B 6a3e 3HAHMIA
Search for an answer to
a question in the knowl-
edge base

MeTtozbl moucka B 6ase 3HaHMIt AJIs1 OTHECEHMsI BOIIPOCa K OIpe-
JleJIeHHOMY Kiaccy. MeTombl paH)XMPOBAHMSI OTBETOB 10 CTEIIeHU
peneBaHTHOCTU

Search methods in the knowledge base to assign a question to a specific
class. Methods for ranking responses by relevance

TonocoBoii oTBeT Ha BO-
poc

Voice response to a ques-
tion

TexHomorum mpeobpa3oBaHms TEKCTA B FOJIOCOBOI CUTHA
Text-to-speech technologies

Tabnuia 2
BoIrmonHeHe gecTBuit

Table 2
Performing actions

N2 stama
Stage No.

CopeprkaHue
Content

MeTonbl ¥ TeXHOIOTMA
Methods and technologies

TonocoBoit BBOA, 3a11po-
ca
Voice input of a request

TexXHONOrMY aBTOMAaTHYECKOTr0 PAaCcIIO3HABAHMS peun IIsl Tpeobpa-
30BaHMSI TOJIOCOBOTO CUTHAJIA B TEKCT

Automatic speech recognition technologies for converting a voice signal
into text

O6paboTka TekcTa 3a-
mpoca
Request text handling

MeTobl ¥ TEXHOJIOTUY aHa/M3a TEKCTOB Ha €CTeCTBEHHOM SI3bIKe
IUIsI VI3BJIEUEHUS] KJIIOUYEBBIX CJI0B, OMpPeNeIsIonMX TUIT 3arpoca
Methods and technologies for analyzing natural language texts to ex-
tract keywords that determine the type of request

[IpoBepka KOPPEKTHO-
CTM 3arpoca
Checking the correctness
of the request

MeTopbl ITOVCKA JIJIs1 OTHECEHMSI 3allpOIIeHHOTO 1efCTBUS K OIpe-
JleJIeHHOMY KJ1accy. MeTozbl aHa/1M3a OHTOJIOT A 1JIS1 TPOBEPKU CO-
OTBETCTBMS ITapaMeTPOB 3aIlpoca MpaBuiaM, XpaHsSIIUMCS B 6a3e
3HaHMI

Search methods for assigning the requested action to a specific class.
Ontology analysis methods for checking the compliance of request pa-
rameters with the rules stored in the knowledge base

Co3pmaHnue  cleHapus
BBITIOJIHEH VST [efiCTBUi
Create an action script

TexHOMOrMY YaT-60TOB [Isi BO3MOXKHOIO YTOYHEHMs 3arpoca (Ta-
pamMeTpoB U UX 3HAYEHMIT)

Chatbot technologies for possible refinement of the request (parame-
ters and their values)

TomocoBoe coobIIeHe
0 pesysbTaTe

Voice message about the
result

TexHomoruu nmpeo6pa3oBaHms TEKCTa B FOJIOCOBOI CUTHA
Text-to-speech technologies

Kaxk BumHO 13 omycaHuit 3TanoB, NpMUBEIEeHHBIX B TAGMNMIIaX, 60/iee CI0KHBIM
SIBJISIETCSI IPOLLECC TIOATOTOBKM K aBTOMATUUECKOMY BBIITIOJTHEHUIO IeiicTBuit. [Ipo-
WJUTIOCTPUPYEM €ro 06paboTKOI OTHOTO M3 IIPOCTEMIIINX TUTIOB 3aIIpOCa, KOTza CTy-
IE€HTY TIPY BBITTOJTHEHUM TTPAKTUYECKOTO 3aIaHNSI HE0OXOAMMO 006eCeunTh 3aliu-
Ty JAHHBIX B JIOKQJIbHOM CETH.

Jrarm 1. [Ipeo6pa3oBaHme B TEKCT FOJIOCOBOTO 3aMpoca «$5I Xouy BKITIOUUTH M-
pOBaHMe JAaHHBIX>.

drtan 2. B pe3ynbraTe 06pabOTKM TEKCTa 3aIpoca BblIeleHbl KIIUeBblie CI0Ba
«BKJTIOUUTb», «IIUPP».
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Jrarn 3. B pesynbTaTe NMPOBEPKM KOPPEKTHOCTU OMNpeneseH KIacC OeCTBUIA
«BKJTIIOUMTD MTOAAEPIKKY ITPOTOKOJIA MI(DPOBAHMS».

DTar 4. AHa/Iu3 TpaBUJI OHTOJIOTUM JIJISI yCTAaHOBJIEHHOTO KJlacca Imokasasl, uTo
1151 hopMMpOBaHYsS ClleHapUsl AOTIOTHUTETbHO CTYIEHT TOJKeH yKa3aTh 3HAUEHUST
psima mapameTpoB. [lasiee TPUBOAUTCS AVAJIOT C TOMOITHUKOM (JIJISI KpATKOCTY OTTy-
IIeHbI OTlepaLyy Ipeodpa3oBaHMs TEKCTA B TOJIOC ¥ 0OPATHO):

IMomowHux: «YmouHume npomokos wugposaHus».

Cmydenm: «3¢ 3¢ aui».

Ob6pabomka mekcma: SSH.

TIposepka KoppeKMHOCMU HA36AHUSI NPOMOKOJIA: BEPHO.

IMomowHuK: «YmouHume éepcuio».

CmydeHm: «namas».

Ob6pabomka mexcma: 5.

IIposepka KoppekmHocmu 8epcuul NPOMOKOJIA: He8ePHO.

TIomouwHux: «HegepHo, ymouHume 8epcuio».

Cmyodenm: «emopas».

Ob6pabomka mexcma: 2.

IMomowjHuK: «YmouHume KOMNOHEHM cemu».

Cmydenm: «<mapwpymu3amop».

MomowjHux: «YmouHume ums Mapwpymusamopa.

CmydeHnm: «u 3¢ N3 00UH».

O6pabomka mexkcma: ISP_1.

[To pe3ynbraTam auajiora aBTOMAaTUYecku cHOpMUPOBAH ClleHapuit «ip ssh
version 2» 1 3amyIieH Ha YKa3aHHOM CTYZE€HTOM KOMITOHEHTE JIOKaJTbHO CEeTH.

dtar 5. ['onocoBoe coobIeHMe TOMOIIHMKA O BBIITOJHEHUM IeiicTBUS «BKIIIo-
YyeHa MojIiep>kKa ITPOTOKOJIA MK POBaHMSI 3C 3C alll BepCHs ABa».

Vi3 mpuBegeHHOro IpuMepa BUAHO, UTO B IIPOIeCCce B3aMO/IECTBHS C ITOMOIII-
HMKOM CTYIEHT OCTaBIsIeT IM(POBOIi cief, OTpaskaloliyii XapakTepHble JaHHbIE.
OHM BKJTIOUAIOT BOIIPOCHI M 3aMPOCHI Ha AeIiCTBUS, aipecOBaHHbIE UMEHHO ITOMOIII-
HIUKY, a TakKe AMaaoru (ecay OHU ObLIM HeOOXOAMMBI AJIsI YTOUHEHMS 3ampoca).
IIJIsT ICTIONIB30BaHMST 9TOM MHGOPMALMM TOJIOCOBOJ ITOMOIIHMK (KaK CepBUC) UH-
TerpMpoBaH ¢ 6a30it JaHHbIX. B Helt puKcupyeTcs ucTopust obpalieHnii B paspese
9JIEMEHTOB OHTOJIOTMM MPEIMETHOI 06/1aCT, KOTOpasi, B CBOIO OUepe[b, IBJITeTCS
KOMIIOHEHTOM 6a3bl 3HaHMI. [IperogaBaTe/lb MOXKET MOTYUUTD JTeTabHbIE OTUEThI
(TTI0 OTHENBHBIM CTYIEHTaM U CBOIHbIE), [TOKA3bIBAIOIINE TO, KAKVe MMEHHO U3 13-
yJaeMbIX ITOHSITUIT 1 OIlepalluii MoTpe6oBaau IIpUBIeYeHMs IIOMOIIHMKA. B ipuBe-
IIeHHOM BbIIlIe TIpMMepe AManora MpowLTIOCTPUPOBAHA TUITMYHAS CUTYAIUsS: CTY-
IEHT M3HAYaJbHO JAeT 3a/laHKe B CaMOM OOIIeM BUJIe, 3aTeM Ha OHOM U3 1IaroB
ommnbaetcs. [ToaToMy TpeOyIOTCS OIpene/eHHbIe YTOUHEeHMS, KOTOpbIe ITpeaycMo-
TPEHBI B AJITOPUTME paboThl MOMOITHNKA. OMHAKO B 1IeJIOM 00yYaroNMiics BageeT
OCHOBHBIMM TTOHSITUSIMM B COOTBETCTBUM C OHTOIOTHEN (CM. puc. 1).
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O6cyxaeHue

WTtak, ¢ MO3ULIMI MHK/IIO3MBHOTO Au3aiiHa 6bLIM chOPMYIMPOBAaHbBI KIlOUe-
Bble TpebOoBaHMs K U(PPOBBIM 00Pa30BATENbHBIM pecypcaM, OPUEHTUPOBAHHBIM
Ha COITPOBOXKIEHME CaMOCTOSTEIbHOI paboTsl: 1) cooTHECeHMe comepskaHus, 06-
pa30BaTeIbHBIX PE3YIbTATOB U MyTeN UX JOCTVKEHMSI C OHTOJIOTMEN MpeaMeTHOM
00651acTy; 2) HaJaM4Me MHTEePAKTMBHOIO MHCTPYMeHTa (TIOMOIIIHMKA) J/IsI OTBETOB Ha
BOIIPOCHI U BBITIOJIHEHUSI HEKOTOPBIX OIlepalinii; 3) BeleHe MOHUTOPUHIA JOCTH-
SKeHUsST 06pa30BaTeNbHBIX PE3Y/IbTATOB C MCIIOIb30BaHMEM OOpPaTHOI CBSI3U, 06e-
CrieyxBaeMoyi TOMOLHMKOM.

K macrosmemy BpeMeHM MCIIOIb30BaHMEe OHTOIOTMYECKOrO IOAXO0A SBIISeTCs
OOIIENIPUHSTON peKOMeHIAIMel TPy pa3paboTKe 3MeKTPOHHBIX KypcoB. Pe3dymbra-
ThI TEOPETUYECKOI TPOPabOTKM 3TOTO HAIPaBIeHMSI C aKIIeHTOM Ha MHAVBUILyasN-
3a1Mi0 00yUeHMsI, OTPAKEHHYIO B MHGOPMAIIMOHHBIX M MaTeMaTUYeCKIX MOJIENSIX
KOHTEHTA, 00yJalomuxcs U MHIMBUAYATbHbIX TpadoB 3HAHUI, HALIUIM OTpaskeHNe B
pabotax [I. 1. MypomuieBa [22], A. B. ComoBoBa 1 A. A. MeHb1MKoBOJ [23]. B 3apy6esx-
HBIX MICCIeJOBAaHMSIX CYIleCTBEHHOEe BHMMAaHMe YAesieTCs MCIIONIb30BaHMIO YKa3aH-
HOTO TOJXO0ZA TIPY CO3[IaHMM JIeKTPOHHBIX KYPCOB KaK CBOEOOPa3HbIX PEKOMeH/ 1a-
TeJIbHBIX CUCTEM, YTO, B YaCTHOCTHU, IOAUEPKMBaAETCS B 0630pHbIX cTaThsx K. Stancin,
P. Poscic, D. Jaksic [24], N. W. Rahayu, R. Ferdiana, S. S. Kusumawardani [25].

B nHamem cinyuyae n3HavaabHOe clef0BaHye IPeIMeTHOM OHTONIOTUM IPU pas-
paboTKe cofepskaHus yueGHOTo Kypca (He TOTbKO 3JIeKTPOHHBIX MaTepPUaIoOB) TaK-
5Ke YYMTBIBAJIO JAaHHbIe acreKTbl. Ho rmpu 3TOM B pamMKax 00Ieit Moienu mpeamMeT-
HOIt o6macty «KOMITbIOTepHbBIE CETV» ObLIM OMMCAHbI MUHM-OHTOJIOTUY — TIPAaBUIIa,
HaleJ/IeHHble Ha BBIIIOJTHEeHV€ KOHKPEeTHBIX ITPaKTUUYeCKMX 3a4aHNUI IIpY MIOL L epiK-
Ke ToMOUIHMKa. Tak, B IpMBeAeHHOM Bblllle IIpUMepe MCIIO0Nb3YIOTCS MpaBuia, oc-
HOBaHHbIE Ha TPeX K/IIOYEBbIX 3JIeMEHTaX OHTOMIOTMM: YCTPOICTBA KOMIIbIOTEPHO
CeTy, MPOTOKOJIBI, 3aIIUTa TaHHBIX. KpomMe TOro, JaHHbBI MOAX0[ 06ecreunBaeT
MIPeeMCTBEHHOCTD B M3YUeHUY [IMKJIA TTPOheCCUOHATbHBIX TUCIIUTIIVH, CBSI3aHHBIX
€ BoIpocaMy Knbep6e30macHOCT B KOMITbIOTEPHBIX CETSIX, TIOCKOIbKY 371eCh TaK
Ha3bIBaeMble KuOep-OHMOon02UU SIBASIIOTCS] KIIOUEBBIMMU CTPYKTypaMy sl TIpefi-
CTaBJIeHMsI 3HaHMII TpeIMeTHOI obnacTu [26, 27].

Pa3paboTka roJI0COBOTr0O TTOMOIITHMKA MPOBOAMIACH MTO3TAITHO, ¥ caMa 1o cebe
SIBJIIETCSI HAIVISILHBIM [IPMMEPOM MCIOAb30BaHMS IPUHLUMUIIOB MHK/IIO3UBHOTO Y-
3ajiHa, @ MMEeHHO: CePBUC, CO30aHHbIN IJIs IPeOCTaB/IeHys 3aTOTOBJIEHHBIX OTBe-
TOB Ha BOIPOCHI, HaKbOIee YacTo BO3HMKAKIINE Y CTyIeHTOB, IIepepoc B BOIIPO-
CHO-OTBETHYIO CYCTeMY C PacCIi¥PeHHBIMM BO3MOXXHOCTSIMU. 3aMeTHM, UTO TaKue
CUCTEMBI, SIBJISIONIMECS] CBOEOOpPAa3HbIM CTAHAAPTOM KIMEHTCKOM TOANepPKKU B
6usHece [28], MOMYUMIM TOCTATOUYHO LIMPOKOE PAa3BUTHE U [JISI COMPOBOXKIEHMUS
00y4eHMsI B Pa3/IMUHBIX TIPEMETHBIX 00/IaCTSIX, KaK MOKAa3bIBAET KIacCubUKaIms,
IpeJicTaBlIeHHas B ucuienoBaHum [29].

Oco6eHHOCTH TTOMOIIIHMKA 3aK/TI0YAI0TCS B TOM, UTO OH HE TOJIBKO JAeT OTBEThI
Ha BOIIPOCHI CTYEHTOB, HO M BBIINIOJIHAET NeVICTBUS 110 OINpele/leHHbIM IIPaBUjIaM.
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9TO cTayio BO3MOXKHBIM Oaromapst auddepeHIMPOBAHHOMY MCITOJIb30BAHMIO ABYX
ITOJIXOMIOB K CO3[IaHMI0 BOIIPOCHO-OTBETHBIX CUCTEM, IIPEACTaBAEHHBIX B 0630pHOI
cratbe M. Caballero [30]. i moucka OTBETOB Ha BOIPOCHI IIPUMEHEeH TMOAX0, OC-
HOBAHHBIM HA TeKCTaX (3arOTOBJEHHBIX OTBETAX), a IS BBIMOTHEHUS eiCTBUI
— MCITONB3YIONINIA 6a3y 3HaHUI (OHTOJIOTMIO TIpeIMeTHOI obnacTtu). [Ipy 3TOM TI10-
MOIIIHUK, OITMPAasiCh Ha 6a3y 3HAHMIL, CAaM PV HEOOXOIMMOCTH 3a1aeT YTOUHSIONIVE
BOIIPOCHI, UTO Y)Ke SIBJISeTCS MMPU3HAKOM CUCTeM, KOTOpble aBTOMAaTUUeCKM reHe-
PUPYIOT BOIIPOChl obyvaromemycst. C TOUKM 3peHust KIacCupUKaLuM ITUX CUCTEM,
npencraBiaeHHol B pabore G. Kurdi, ]. Leo, B. Parsia, U. Sattler, S. Al-Emari [31], pa3-
paboTaHHBIN CEPBUC HOCUT TMOPUIHBIN XapakTep. OH coueTaeT PyHKUMM IBYX pas-
JINYHBIX TUIIOB aBTOMATUYECKMX TeHepaTOPOB BOIIPOCOB: 1) TeHepauys HaBOISIIMX
BOIIPOCOB JIJISI CCTEM THUIIA «THIOTOP», 2) TeHepalysl BOIIPOCOB /IS aBTOMAaTUUEeCKOM
OIIeHKM 3HaHMI1. BTopast BOSMOKHOCTb 06ecIieunBaeTcs 6y1arogapst aHaam3y JaHHbIX
uMGpoBOTO Ciefa CTyAeHTa IIpU paboTe ¢ ITOMOUTHMKOM, KOTZA J/Is1 aBTOMAaTUYeCKO-
T'O BBITTOJIHEHMS IeJCTBUIT 06GydaloleMycsl TpeOyeTcsl COCTaBUTh 3aIlpoc, OTBEUaio-
111 oripefiesIeHHbIM TpaBuiaMm. COOTBETCTBEHHO, yyKe He TOJIbKO 3aJaHHbIe CTyIOeH-
TOM BOTIPOCHI, HO €r0 OTBETHI B AMAjIOre C MIOMOIIHMKOM JAI0T BasKHYIO0 0OpaTHYIO
CBSI3b JIJISI OLI€HKY TOCTUTHYTHIX 00pa30BaTeIbHbIX PE3Y/IbTATOB.

Bbiiarogapst ucronb30BaHMIO IIOMOIITHMKA BO3HUKIIM HOBbIE 3a/1aul, CBSI3aHHbIE
C aHAJIM30M JTaHHBIX MOHUTOPWHIA: TEMEPh Y)Ke He TOJbKO KOHKPETHBbIX 00pa30-
BaTeJbHBIX Pe3ylbTaTOB, HO U IMGPOBOTo ciefa crymeHTa. [ToCKOIbKY COOTBET-
CTBYIOIIME MaHHbIe COOMPAINCh aBTOMATUYECKM, STO M YIPOCTUIO CaM IIPOliecc
MOHMTOPUHTA, ¥ TOTPe6OBaNI0 pa3spabOTKM MHCTPYMEHTOB [JISI TIPEIOCTaBIEHMS
pesyabTaTOB aHa/lM3a JAHHBIX CTYAEHTaM M IperofaBaTessiM. [IJiss 3TOro ObLau
MCII0/Ib30BaHbl TPAAUIIMOHHbIE METOIbl MHTEPIpeTalluu JaHHbIX KaK JJIs1 OTHAe/b-
HBIX CTYIEHTOB, TaK ¥ [IJis1 BLIOPAHHBIX TPYIII B paspe3e OCBOEHMs KIIOUEBBIX I10-
HSTUI OUCIUTUIMHBI ¥ OTiepaluii ¢ HUMM, aKTUBHOCTHU Ipu paboTe ¢ U pPOBbIMU
pecypcamu u T. 1. Takum ob6pasom, ciienyst paspaboranHuoit W. Holmes, I. Tuomi [32]
TaKCOHOMMY 06pa30BaTeIbHBIX MHCTPYMEHTOB U CUCTEM, UCIIONb3YIOIIMUX METOMIbI
MCKYCCTBEHHOT'O MHTEJIJIeKTa, CO3JaHHbII CePBUC MOXXHO OTHECTM K HECKOJIbKUM
KaTeropusim. Ijsl CTyIIeHTOB OH BBINOJHSIET (YHKIMM KaK MHTEJJIEKTYaJIbHOTO
ThIOTOPA, TaK U MHTEPAKTUBHOW Cpelibl IJisi BbITIOJIHEHUS AeiicTBuit. [Ins mperno-
JIaBaTesieil — 9TO U aCCUCTEHT, M CYCTeMa OOpaTHOI CBSI3U, ¥ MOCTABIIMK JAHHbIX
111G POBOTO cjiea, MO3BOJSIONIMX PelllaTh caMble Pa3HOOOpasHbIe 3a1aul yIIpaBje-
HUsT 06pa30BaTeIbHBIM ITPOLIECCOM.

OnmHaKo MPUMHUMITMAIBHO BasKHBIM KaueCTBOM CepBICA SIBJISIETCS CJielOBaHMe
MIPUHLMIIAM MHKIO3UBHOTO Au3aliHa. [leiicTBUTeNbHO, r0JI0OCOBOV IMTOMOIIHUK W3-
HavaJIbHO pa3pabaTrhiBajcsl Kak 0Opa30BaTeNbHBIN MPOIYKT, MpegHa3sHAUEHHbBIN
IJIST TIOAAEPSKKY OOYUaIOIMXCSI C OrPaHMUYEHHBIMY BO3MOYKHOCTSIMM II0 3PEHMUIO,
HO C MPUIEJIOM Ha YHMBEpCaJbHOE MCIOAb30BaHKe. Heo6XoouMo MOAUYepKHYTD,
YTO HaJIMUMe MHOKEeCTBAa MHCTPYMEHTOB [IJisl TIepeBojia TeKCTa B peub, 03ByUYeHHO-
ro omycaHus M306pakeHnit, Ha KoTopelie ccputatorcst W. Holmes, I. Tuomi [32, p.
552], He pemaet 3amau mpuobpeTeHMs 6a30BbIX MTPOGECCHOHATbHBIX KOMITETEHIINI
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B IIpeMeTHO 061acTu «KomIibioTepHbie ceTy». CTyIeHThI JOIKHBI OCBOUTD CITO-
COOBI YIIpaBIeHNS CIIeYaTbHBIM CETEBbIM 000PYIOBaHMEM ITyTEM ITPOTPaMMUPO-
BaHMS ero paborTsl. [Ipy perneHNM MPAKTUIECKMX 3a[1aU 00YJaIOIIMecs] OIMPaIOTCs
Ha rpaduyeckme U306paskeHNsI, TOKa3bIBAOIIME TO, KaKMe YCTPOICTBA €CTh B CETU
¥ KaKMM 00pa3oM OHU CBSI3aHbI IPYT C APYTOM (TaK Ha3bIBaeMasi monouozus cemu).
910, 6€3yCIOBHO, COCTABJISIET ITPOBIEMY [JIsT CJIA00BUASIIINX 00YUYaIOLIMXCS, OCHOB-
HbIe CITOCOOBI pelreHns KOTopoit rpenctassieHsl B craTtbe H. H. N. Premarathne [33]:
MCITONIb30BaHMe CIIeNMaTbHBIX YITPOIeHHbIX MIA6JIOHHBIX M300paXkeHNT YCTPOIICTB
CeTM M 03BYyYMBaHMe KOHKDPETHOJ TOIOJIOrMM IO 3apaHee 3aJaHHBIM IpaBuiaM,
OpVMEHTMPOBAaHHbBIE Ha MMOAAEPKKY PAOOTHI CIAO0BUISIIMUX U HE3PSUNX CTYIEHTOB C
BUPTYJIbHOM, & HE PeaJibHOM KOMITbIOTEPHOI CEThIO.

B omninume ot 3TMX MOAXOA0B K OHJIAMH 0OYYEHNIO B CO3JaHHOI C yUeTOM 0CO-
6eHHOCTe 00yUaIINMXCsI BUPTYaJIbHO cpelie, B HallleM CIy4ae OCHOBOI JIJIsT pas-
PaboTKM aJArOpPUTMOB pPabOThI IIOMOIIHMKA ITOCTYKWIO 0000IIeHNe OITbITa COMPO-
BOXKIEHMSI CAMOCTOSITEIbHOM PabOThl CTYAEHTOB B TPAAUIIMOHHO Tab0paTopum ¢
MCIIONIb30BaHMEM YHUBEPCAIBHOTO 000PYAOBAHMS M IIPOTPAMMHBIX CPEICTB (TeX-
HMUYeCKye TTOAPOOHOCTU peanu3aluy mpeacTaBaeHsl B [27]). BboisicHWIOCH, 9TO 111
00YyYaIoMMXCsl ¢ OTPAaHMYEHHBIMY BO3MOKHOCTSIMMU T10 3PeHUI0 MTepBOCTEIIeHHYIO
BAKHOCTb MIMeeT TaKTUIbHOE MCCIeI0BaHMe PeaIbHOTO 000pYAOBaHMS KOMIThIO-
TEpPHOJ CeTH, B XOZ,e KOTOPOTO IperofaBaTeab 00bsICHSIET ero Ha3HaueHue. [Toce
TaKol MOATOTOBKM CTYLAEHThI J€MOHCTPUPOBAIM MOHMMAaHMUE CYTU O3BYUYEHHBIX
npenogasareneM 3aJaHuii 10 aAMUHUCTPUPOBAHUIO ceTU. B ciydae 3aTpyaHeHNUM
OHM 3aJaBajy BOIPOCHI TOTO Ke IJlaHa, YTO M OCTalbHble CTyAeHTbl. ONHAKO AJIs
HUX OCTaBaIMCh HEOOCTYITHBIMM OTlepalyy TI0 YIIPaBIeHUIO CETeBbIM 000pymoBa-
HMEM C IMOMOIIbI0 CTAHAAPTHOTO KOMITbIOTEpa. DTY IIPOOIeMY U PELInI roJI0COBO
TTOMOIIIHUK, TIO3BOJISIONIMIA B XO[Ie Juaiora chopMMUpoBaTh HEOOXOIMMYIO KOMAHIY
" B CJTyyae ee KOPPEKTHOCTY 0OeCIIeunTh aBTOMAaTHUeCKoe BbIToaHeHe. OTMeTuM,
MMEHHO 3Ta QYHKIMS OT/IMYaeT CO3IaHHbI CEPBUC OT CYIIECTBYIONUMX TOTOCOBIX
TTOMOIIHMKOB, 0030P KOTOPBIX ITpefcTasjieH B craThe G. Terzopoulos, M. Satratzemi
[34]. B uTore BO3MOXXHOCTb aBTOMAaTU3UPOBATh OIIpefie/IeHHbIe Ne/iCTBUS uepes In-
aJIor C MOMOITHMKOM 0Ka3ajaach BOCTPeOOBAHHON OOJBIIMHCTBOM CTYIEHTOB, a He
TOJIBKO OOYYAIOIIMMMCS C OTPAaHNYEHHBIMY BO3MOKHOCTSIMM TTI0 3peHMI0. Ompochl
MOKa3aJin, YTO OOyJalonecss BOCIIPUMHUMAIN COOTBETCTBYIOIIYI0 (PYHKIMIO Kak
YyaT-00T, TOMOTAOIIMI1 BBIMOTHUTD ITPaKTHUeCcKoe 3aganne. B To ke BpeMs cepBuC
IaBaJI BASKHYI0 0OpATHYIO CBSI3b JJISI COBEPUIEHCTBOBAHMS COAEPsKAaHMS TUCLIUTIIN -
HbI ¥ TEXHOJIOTMIT 06yUeHMsI.

3aBepimasi 06CyskIeHMe MOyYeHHBIX Pe3ylIbTaToB, HEOOXOAVMO OCTAaHOBUTD-
Cs1 Ha IPUHIMIIMAIBHOM MOMEHTe, CBSI3aHHOM C MCIT0/Ib30BaHMEM TeHepaTUBHBIX
HelipoHHbIX cereil Tuna ChatGPT. Hapsimy ¢ ux BaMsHMEM Ha 0Opa3oBaHue B Iie-
som, ormeuaeMbiM D. R. Cotton, P. A. Cotton, J. R. Shipway [35], X BO3MOKXHOCTH,
Ka3ajaoch Obl, 3aKPBhIBAIOT MPOOIEMYy pa3pabOTKM CITeMaJ3VPOBAHHBIX BOIPO-
CHO-OTBETHBIX CUCTEM, MOJOOHBIX TOIi, KOTOpasl CrelMaJbHO CO3[aBajach B Ha-
meM ciryyae. OmHAKO aHa/IM3 Pe3y/IbTaTOB HAIIEro OMbITa ucHoab3oBaHus ChatGPT
IJISl TeHepaluy OTBETOB HAa BOIPOCHI MTOKAa3aj, YTO IPOIEHT IPaBIOION00HBIX,
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HO HEKOPPEKTHBIX OTBETOB 00PATHO IPOTIOPLIMOHA/IEH KBaIMbUKaAIIMY 3amatolie-
ro Bompockl. To ecTh, MAHChI TONYUYUTh KOPPEKTHBIM OTBET TEM BbIIIe, UeM Oojee
yCITellleH CTYIeHT, UTO IMOJTHOCTBIO COIIacyeTcs ¢ pekoMeHgauusimu S. Atlas [36] o
COCTaBJIEHMIO Ka4eCTBEHHBIX BOMIPOCOB [IJIsI rTeHePaTUBHbBIX HEIPOHHBIX ceTeli. Of -
HaKo, TP U3BECTHBIX OTPAaHMUYEHMSIX, Kak oTMedaloT J. Rudolph, S. Tan, Sh. Tan [37],
MCIIO/Ib30BaHMe 3TOTO U APYTUX IMOA0OHBIX MHCTPYMEHTOB MCKYCCTBEHHOTO MHTEN -
JIeKTa B CUCTEMAaX-ThbIOTOPax OYeHb MEePCIeKTUBHO, eCIM AOTOJHUTbh MTOMOILIHUK
dbyHKIMEN OlleHMBaHMSI. B 9TOM cJlydyae reHepaTVBHbIE HEIPOHHBIE CETY MOKHO
MCTI0JIb30BaTh [IJIS1 CO3[IaHUSI IPOBEPOYHbBIX BOITPOCOB U 3aJaHUIA.

3akK4yeHue

[IpoBeneHHOe ucCIefOBaHMe TOATBEPAWIO MpPeaBAPUTENbHYIO TUIIOTE3Y O
BO3MOXHOCTSIX IIPUMEHEHUSI MeTOA0I0TUM MHKJIIO3UBHOIO AM3aliHa IJI1s1 CO3LaHUs
MG POBBIX 06pa30BaTENbHBIX PECYPCOB, OPUEHTUPOBAHHBIX HA KaK MOXKHO 00JIb-
IIee 4ncao o6yJaromyuxcs. Mbl oKa3aay BO3MOXKHOCTY METOIOB MICKYCCTBEHHOTO
MHTEJJIEKTA ¥ COBPEMEHHBIX MH(GOPMAaIMIOHHBIX TEXHOJIOTUI, BOIUIOLIEHHBIX B I'O-
JIOCOBOM IMOMOIITHUKE JJIs1 COITPOBOXKIEHMS CAMOCTOSITEIbHON pabOThI CTYIEHTOB, U
B IIpoOliecce ero pa3paboTKM HAIILJIM OTBETHI Ha ITOCTABJIEHHbIE BOITPOCHI.

1. YTouHSIS comepskaHye MOHSITUS «MHK/IIO3UBHBIN T13aiiH» B KOHTEKCTe 0Opa-
30BaHMS B LIEJIOM U, B UaCTHOCTH, IIM(PPOBBIX 06Pa30BaTEIbHBIX PECYPCOB, MbI BbI-
eI B KaueCTBe ero K/II4eBoii 0COGeHHOCTY HalleJIeHHOCTb Ha IIOCTOSIHHOE CO-
BEPIIEHCTBOBAHME NUAAKTUUECKMX BO3MOXKHOCTEN KOHKPETHOTO MPOAYKTA. DTOTO
MOYKHO IOCTMYb TOJIBKO G1aroapst M3HaUaIbHO [IPEeIyCMOTPEHHO 06PaTHOI CBSI3N.

2. OTBeT Ha BOIIPOC O TOM, KAKMM TPeOOBAHMSIM JTO/KEH YIOBJIETBOPSITh U(]-
POBOIT 00pa3oBaTeNbHbI PECYPC B COOTBETCTBUM C IIPUHIIUIIAMYM MHKIIO3MBHOIO
Iu3aitHa, MOXXHO KpaTKO cHopmMynmpoBaTh KaK «OHTOJIOTMSI — aBTOMAaTUYecKasi
MofAAep>kka — MOHMTOPMHI». Omopa Ha OHTOJOTMIO MPU pas3paboTKe KOHTEHTa
obecrieuMBaeT ero CUCTeMAaTU3alMI0 U TIpe[CTaB/lIeHle B Buae 6a3bl 3HaHMUIA, UTO,
B CBOIO Ouepellb, [IOMOTaeT OPraHu30BaTh HEOOXOIMMOE COIPOBOXKIEHME 00yUa-
IOIIVXCS B BUE OTBETOB HA BOIPOCHI. BO3HMKaIOIIME BOIIPOCHI JAal0T BaXKHEMIIYIO
06paTHYIO CBS3b /11 MOHUTOPMHTA AOCTIKEHMs 06pa30BaTeIbHbIX Pe3ylIbTaToB. A
COOTHeCeHMe TOoC/IeHMX C OHTOJIOTHEN MMOKa3bIBaeT, B KAKOM HalpaBJIeHUM HAIO0
COBEPIIEHCTBOBATH LIMGPOBOIT pecypc.

3. Co3aHNe MHTEeIEeKTYaIbHOTO TOJI0COBOTO MOMOIIHMKA, MTPAKTUYECKU pe-
aJM3YIOIIEro MEeTOIOJIOTMIO MHK/IIO3MBHOIO I13aliHa, MOTPe6oBaIo IIPUBIEUEHNS
COBOKYITHOCTY METOIOB U TEXHOJIOTUIi. BO-TIepBbIX, 3TO METObI TPOEKTUPOBAHMUS
¥ pa3paboTKy 6a3bl JaHHbBIX [IJIST BeIeHMs MOHUTOPMHTA 1 6a3bl 3HAHMIA IJIT Xpa-
HeHISI OHTOJIOTUM 00/1aCTi «KOMIIbIOTEpHbBIE CETI», a TAKKE COOTHECEHHBIX C Heil
BOTIPOCOB U OTBETOB. [lajiee, 5TO MeTO/IbI Y TEXHOJIOT UM UCKYCCTBEHHOTO MHTEJIeK-
Ta, B YaCTHOCTH, /151 aHAJIM3a TEeKCTOB Ha eCTeCTBEHHOM $I3bIKe, TT03BOJISIIONINE Pac-
IO3HAaBaTh U KJIacCUUIMPOBaTh BOIPOCckl. HakoHelr, 1151 06ecIieueHys ToJIoCOBOTO
uHTepdeiica UCMOIb30BANCH TEXHOIOTUY TTpeobpa3oBaHMsI TOJIOCOBOTO COObIIe-
HMS B TEKCT ¥ 06paTHO.
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ToBOpsST 0 BO3MOKHOCTM MCITOJIb30BAHMS TOTYUeHHBbIX pe3y/lbTaToB, HEOOXO-
IVMO OTMETUTb, UTO Hambosee CIOKHBIM 3TArlOM SIBJISIETCS TTOCTPOEHME OHTOJIO-
UM TIpeaMeTHOV 06/1acTi, POPMYIMPOBKA M COOTHECEHME C Hell 00pa30BaTe/IbHbIX
pe3ynbraToB. OMHAKO CJIOKHYIO CTPYKTYPY MOSKHO 3aMEHUTh TePMUHOIOTUYECKUM
CJIOBApeM, UTO YIIPOILIaeT 3Ty 3a7auy U MO3BOJISIET MOMYUYNUTh SOCTATOUHO 3ddex-
TUBHYIO BOIIPOCHO-OTBETHYIO CUCTEMY IPAKTUYECKM MAJIsS 000/ IUCIUTIINHBI,
XOTSI ¥ C OTPAaHNYEeHHBIMM BO3MOYKHOCTSIMY, TAK KaK TePMUHOIOTMYECKMIA CJIOBAPb
He OTpaskaeT CBSI3Y MEXIY KOHIIEITaMM, B OT/IMYME OT OHTOJIOTUMN.

Bonee nmpuHIMNMaIbHBIM MOMEHTOM SIBJISIETCS Tlepeada MHTEeIeKTyaIbHO-
MY [IOMOUIHMKY MTOJTHOMOYMIA Ha BBITIOJIHEHNE AEVCTBMI HA KOMITBIOTEPE U CBSI-
3aHHOM C HMM 000pyZOBaHMM. B Hallelt peannsaiyuu MpenIonarasoch, uTo mpe-
TofjaBaTeIb OTBEUAET 3a JOCTYII K CUCTeMe 00pabOTKM I'OJIOCOBBIX COOOIIEHMIA U
YIOCTOBEpSIET TMYHOCTH MT0JIb30BaTeNeli-CTyIeHToB. Ho 7151 6e3011acHOro MCIOb-
30BaHMSI MIOMOUTHMKA JOCTYI K HEMY HeOOX0AMMO NOTIOMHUTh CUCTeMO pacrio3-
HaBaHMS TI0JIb30BaTeJIe 110 TONIOCY (HeIpepbIBHASI TOIOCOBAST ayTeHTUhMKALIMS).
OTO He eIMHCTBEHHOE HAIIpaB/eHMe TTPOJO/DKEHNS ITPOBEIEHHOTO MCCIeIOBAHMS.
B TeopeTnueckoM riaHe 0CO60TO BHMMAaHMS 3aCTY>KMBAET Pa3BUTIE KOHTPOIUPY-
I0MYX QYHKINMI TOMOIHMKA 33 CYET MHTerpaluy C TeHepaTUBHBIMY HEIPOHHBIMU
ceTIMM i1 GOpMUPOBAHMS MHAMBUAYATbHBIX 3a0aHN, YUUTHIBAIOIIMUX JaHHbIE
uMbpoBOro cjiesia CTyAeHTOB.

CrnncoK Ucnosib3oBaHHbIX UICTOYHUKOB

1. Standard I. S. EN 17161:2019 - Design for All. Available from: https://universaldesign.ie/prod-
ucts-services/i-s-en-17161-2019-design-for-all-accessibility-following-a-design-for-all-approach-in-
products-goods-and-services-extending-the-range-of-users/ (date of access: 03.08.2023).

2. Clarkson P. ., Coleman R. History of inclusive design in the UK // Applied ergonomics. 2015. Vol.
46.P. 235-247.DOI: 10.1016/j.apergo.2013.03.002

3. Dong H., McGinley C., Nickpour F., Cifter A. S. Designing for designers: Insights into the knowl-
edge users of inclusive design // Applied ergonomics. 2015. Vol. 46. P. 284-291. DOI: 10.1016/j.aper-
£0.2013.03.003

4.KotoB C. B. HK/TI03MBHOE 00pa3oBaHue: TpaHCHOpMAaIMs CUCTEMbI 06pa30BaHMsT [DIEKTPOH.
pecypc] // V3Bectus HOkHOTrO denepanbHoro yHupepcurera. Ilemarorndeckue Hayku. 2016. N2. 12. C.
30-36. Pexxum pocryma: https://www.elibrary.ru/download/elibrary 28140896 65083749.pdf (mata
o6paienns: 03.08.2023).

5.JlaBpenTbeBa 3. U., JlaBpeHTbeBa O. A. VHUBepCajbHbI [M3aifH KaK CIIOCOO6 OpraHu3anuun
BOCIIUTATEIbHOTO NMPOCTPaHCTBA MHKIIO3MBHOJ IIKOJBI [D7eKTPOH. pecypc] // Vi3BecTust BopoHexckoro
rOCYAapCTBEHHOTO Mefaroruueckoro yuupepcureta. 2020. N2 1. C. 85-88. Peskum mocryna: http://izves-
tia.vspu.ac.ru/content/izvestia_2020 v286 N1/85-88.pdf (maTa o6pamienus: 03.08.2023).

6. Oliveira A. R. P., Munster M. A., Goncalves A. G. Universal design for learning and inclusive educa-
tion: A systematic review in the international literature // Revista Brasileira de Educacao Especial. 2019.
Vol. 25. P. 675-690. DOI: 10.1590/s1413-65382519000400009

7. Kossisuua E. C., Bomocumkosa JI. M. ViipaBiieHre KaueCTBOM MHK/IIO3MBHOTO 06pa30BaHMs Ha
OCHOBe KOHIETIIMY YHUBEPCAJIbHOTO0 [u3aiiHa B 06yueHnn // Ilenaroruka. Bormpocs! Teopyuy ¥ MPaKkTUKNU.
2020.T.5,N2 4. C. 437-442. DOI: 10.30853/ped200104

8.Persson H., Ahman H., Yngling A. A., Gulliksen J. Universal design, inclusive design, accessible
design, design for all: different concepts — one goal? On the concept of accessibility — historical, meth-

Tom 26, N2 3. 2024 O6pa3oBaHMe U HayKa. Hay4YHblin XXypHan

168



© Zakharov A. A., Zakharova 1. G., Shabalin A. M., Khanbekov Sh. I., Dzhalilzoda D. B.
Intelligent voice assistant as an example of inclusive design methodology implementation

odological and philosophical aspects // Universal Access in the Information Society. 2015. N2 14 (4). P.
505-526.DOI: 10.1007/510209-014-0358-z

9. Morina A. Inclusive education in higher education: challenges and opportunities // European
Journal of Special Needs Education. 2017. N2 32 (1). P. 3-17. DOI: 10.1080/08856257.2016.1254964

10. Mohammed P. S., Nell’'Watson E. Towards inclusive education in the age of artificial intelli-
gence: Perspectives, challenges, and opportunities // Artificial intelligence and inclusive education. Sin-
gapore: Springer, 2019. P. 17-37. DOI: 10.1007/978-981-13-8161-4_2

11. Pacheco E., Lips M., Yoong P. Transition 2.0: Digital technologies, higher education, and vision
impairment // The Internet and Higher Education. 2018.Vol. 37.P. 1-10.DOI: 10.1016/j.heduc.2017.11.001

12. Farhan W., Razmak J. A comparative study of an assistive e-learning interface among students
with and without visual and hearing impairments // Disability and Rehabilitation: Assistive Technology.
2022.N2 17 (4). P. 431-441.DOI: 10.1080/17483107.2020.1786733

13. Azeta A. A., Daramola O. A voice-based e-examination framework for visually impaired students
in open and distance learning // Turkish Online Journal of Distance Education. 2018. N2 19 (2). P. 34-46.
DOI: 10.17718/tojde.415635

14. Dharmasena I. H. H. N., Jayakody J. A. D. C. A. Voice-based online examination system for vis-
ually impaired students // 2nd International Conference on Advanced Research in Computing (ICARC),
23-24 February 2022. Belihuloya, Sri Lanka: IEEE. P. 367-372. DOI: 10.1109/ICARC54489.2022.9754191

15. Rajagopal A., Vedamanickam N. New approach to human Al interaction to address digital di-
vide& Al divide: Creating an interactive Alplatform to connect teachers & students // IEEE international
conference on electrical, computer and communication technologies (ICECCT), 20-22 February 2019.
Coimbatore, India: IEEE. P. 1-6. DOI: 10.1109/ICECCT.2019.8869174

16. Gonzalez-Castro N., Munoz-Merino P. J., Alario-Hoyos C. Adaptive learning module for a con-
versational agent to support MOOC learners // Australasian Journal of Educational Technology. 2021. N¢
37 (2). P. 24-44.DOI: 10.14742/ajet.6646

17. Hamal O., Faddouli N. E. Intelligent system using deep learning for answering learner questions
ina MOOC // International Journal of Emerging Technologies in Learning (iJET). 2022. N2 17 (2). P. 32-42.
DOI: 10.3991/ijet.v17i02.26605

18.Jung S., Son M., Kim C. L., Rew J., Hwang E. Video-based learning assistant scheme for sus-
tainable education // New Review of Hypermedia and Multimedia. 2019. N2 25 (3). P. 161-181. DOI:
10.1080/13614568.2019.1678682

19. V. Shmyrev N. V. Vosk Speech Recognition Toolkit: Offline speech recognition API for Android,
i0S, Raspberry Pi and servers with Python, Java, C# and Node. Available from: https://github.com/alpha-
cep/vosk-api (date of access: 03.08.2023).

20. Bird S., Klein E., Loper E. Natural language processing with Python: Analyzing text with the nat-
ural language toolkit. Sebastopol. CA: O’Reilly Media, 2009. 504 p. Available from: https://mathewscus-
toms.com/pdf-files/Python/Natural%20Language%20Processing%20with%20Python.pdf (date of access:
03.08.2023).

21. Pedregosa F., Varoquaux G., Gramfort A., Michel V., Thirion B., Grisel O., Duchesnay E. Scikit-
learn: Machine learning in Python // Journal of Machine Learning Research. 2011. N2 12. P. 2825-2830.
Available from: https://www.jmlr.org/papers/volumel2/pedregosalla/pedregosalla.pdf (date of access:
03.08.2023).

22.Mypomiue [I. M. Mopmenu M MeTOAbl MHOMBUAyaIM3AlMM 3JIEKTPOHHOTO OOYYeHUS B
KOHTEKCTE OHTOJIOTMYeCcKoro noaxona // OHronorus npoexrtuposanust. 2020. T. 10, N2 1 (35). C. 34-49.
DOI: 10.18287/2223-9537-2020-10-1-34-49

23. Solovov A. V., Menshikova A. A. Designing an ontology of the e-learning course content //
OnTonorus npoektupoBanms. 2023. T. 13, N2 1 (47). C. 99-112. DOI: 10.18287/2223-9537-2023-13-1-
99-112

The Education and Science Journal. Scholarly journal Vol. 26, N2 3. 2024

169



© 3axapoB A. A., 3axaposa U. I'., [lla6anuu A. M., Xaun6ekos III. U., [xamisona 1. B.
VIHTeIeKTYaIbHbI TOJI0COBO IIOMOIIHMK KaK IIPUMEp peaansay MeTOI0IOTUY MHKII03MBHOTO AM3aiiHa

24. Stancin K., Poscic P., Jaksic D. Ontologies in education-state of the art // Education and Infor-
mation Technologies. 2020. N2 25 (6). P. 5301-5320. DOI: 10.1007/s10639-020-10226-z

25. Rahayu N. W., Ferdiana R., Kusumawardani S. S. A systematic review of ontology use in E-Learn-
ing recommender system // Computers and Education: Artificial Intelligence. 2022. N2 3. Available from:
https://www.sciencedirect.com/science/article/pii/S2666920X22000029 (date of access: 03.08.2023).

26. Sikos L. F. Cybersecurity knowledge graphs // Knowledge and Information Systems. 2023. N2 65.
P.3511-3531.DOI: 10.1007/s10115-023-01860-3

27. 3axapoBA.A.,lllabanuu A. M., Ixxanunzopa 1. b.,ITonomapeB K. 0., Xan6ekos I1I. . [IpumeHeHME
TOJIOCOBOTO TIOMOIIHMKA B KayeCcTBe BUPTYAJIbHOTO KOHCY/IbTAHTa IS AAMUHMUCTPUPOBAHMS
6e301macHOCT MHGPACTPYKTYPhI JTOKAJIBHOM KOMITbIOTEPHOIT ceTu // BectHuk Vp®O. bBesomacHOCTh B
nHbopManoHHoi cdepe. 2022. N2 4 (46). C. 68-75. DOI: 10.14529/secur220408

28. Soares M. A. C., Parreiras F. S. A literature review on question answering techniques, paradigms
and systems // Journal of King Saud University-Computer and Information Sciences. 2020. N2 32 (6). P.
635-646. DOI: 10.1016/j.ksuci.2018.08.005

29. Soares T. G., Azhari A., Rokhman N., Wonarko E. Education question answering systems: a sur-
vey // Proceedings of The International MultiConference of Engineers and Computer Scientists (IMECS
2021). 20-22 October 2021, Hong Kong. P. 24-34. Available from: https://www.iaeng.org/publication/
IMECS2021/IMECS2021 pp24-34.pdf (date of access: 03.08.2023).

30. Caballero M. A brief survey of question answering systems // International Journal of Artifi-
cial Intelligence & Applications (IJAIA). 2021. N2 12 (5). Available from: https://aircconline.com/ijaia/
V12N5/12521ijaia01.pdf (date of access: 03.08.2023).

31.Kurdi G., Leo J., Parsia B., Sattler U., Al-Emari S. A systematic review of automatic question
generation for educational purposes // International Journal of Artificial Intelligence in Education. 2020.
N2 30. P. 121-204. DOI: 10.1007/s40593-019-00186-y

32. Holmes W., Tuomi I. State of the art and practice in Al in education // European Journal of Edu-
cation. 2022. N2 57. P. 542-570. DOI: 10.1111/ejed.12533

33. Premarathne H. H. N. An overview on accessibility to the graphical study materials for visually
impaired or blind students // International Journal of Computer Trends and Technology. 2019. N2 67 (4).
P. 134-138. DOI: 10.14445/22312803/IJCTT-V6714P127

34. Terzopoulos G., Satratzemi M. Voice assistants and smart speakers in everyday life and in educa-
tion // Informatics in Education. 2020. N2 19 (3). P. 473-490. DOI: 10.15388/infedu.2020.21

35. Cotton D. R., Cotton P. A., Shipway J. R. Chatting and cheating: Ensuring academic integrity in
the era of ChatGPT // Innovations in Education and Teaching International. 2023. DOI: 10.1080/147032
97.2023.2190148

36. Atlas S. ChatGPT for Higher Education and Professional Development: A Guide to Conversa-
tional Al // University of Rode Island Publications. 2023. Available from: https://digitalcommons.uri.edu/
cba_facpubs/548 (date of access: 03.08.2023).

37. Rudolph J., Tan Sh., Tan S. ChatGPT: “Bullshit” spewer or the end of traditional assessments in
higher education? // Journal of Applied Learning and Teaching. 2023. N2 6 (1). P. 242-263. DOI: 10.37074/
jalt.2023.6.1.9

References

1. Standard I. S. EN 17161:2019 — Design for all [Internet]. 2019 [cited 2023 Aug 03]; Available from:
https://universaldesign.ie/products-services/i-s-en-17161-2019-design-for-all-accessibility-following-
a-design-for-all-approach-in-products-goods-and-services-extending-the-range-of-users/

2. Clarkson P. J., Coleman R. History of inclusive design in the UK. Applied Ergonomics. 2015; 46:
235-247.DOI: 10.1016/j.apergo.2013.03.002

Tom 26, N2 3. 2024 O6pa3oBaHMe U HayKa. Hay4YHblin XXypHan

170



© Zakharov A. A., Zakharova 1. G., Shabalin A. M., Khanbekov Sh. I., Dzhalilzoda D. B.
Intelligent voice assistant as an example of inclusive design methodology implementation

3.Dong H., McGinley C., Nickpour F., Cifter A. S. Designing for designers: Insights into the knowl-
edge users of inclusive design. Applied Ergonomics. 2015; 46: 284-291.DOI: 10.1016/j.apergo.2013.03.003

4.Kotov S. V. Inclusive education: Transformation of the educational system. Izvestiya Yuzh-
nogo federal’nogo universiteta. Pedagogicheskie nauki = The World of Academia: Culture, Education [In-
ternet]. 2016 [cited 2023 Aug 03]; 12: 30-36. Available from: https://www.elibrary.ru/download/eli-
brary_28140896_65083749.pdf (In Russ.)

5. Lavrentieva Z. I., Lavrentieva O. A. Universal design as a way of organizing the educational space
of an inclusive school. Izvestiya Voronezhskogo gosudarstvennogo pedagogicheskogo universiteta = Proceed-
ings of the Voronezh State Pedagogical University [Internet]. 2020 [cited 2023 Aug 03]; 1: 85-88. Available
from: http://izvestia.vspu.ac.ru/content/izvestia 2020 v286 N1/85-88.pdf (In Russ.)

6. Oliveira A. R. P., Munster M. A., Goncalves A. G. Universal design for learning and inclusive ed-
ucation: A systematic review in the international literature. Revista Brasileira de Educagdo Especial. 2019;
25:675-690. DOI: 10.1590/s1413-65382519000400009

7. Kovyazina E. S., Volosnikova L. M. Inclusive education quality management based on conception
of universal design for learning. Pedagogika. Voprosy teorii i praktiki = Pedagogy. Theory & Practice. 2020;
4:437-442. DOI: 10.30853/ped200104 (In Russ.)

8.Persson H., Ahman H., Yngling A. A., Gulliksen J. Universal design, inclusive design, accessible
design, design for all: Different concepts — one goal? On the concept of accessibility - historical, meth-
odological and philosophical aspects. Universal Access in the Information Society. 2015; 14 (4): 505-526.
DOI: 10.1007/s10209-014-0358-z

9. Morina A. Inclusive education in higher education: Challenges and opportunities. European
Journal of Special Needs Education. 2017: 32 (1): 3—17. DOI: 10.1080/08856257.2016.1254964

10. Mohammed P. S., Nell’Watson E. Towards inclusive education in the age of artificial intelligence:
Perspectives, challenges, and opportunities. In: Knox J., Wang Y., Gallagher M. (Eds.). Artificial intelli-
gence and inclusive education. Singapore: Springer; 2019. p. 17-37. DOI: 10.1007/978-981-13-8161-4 2

11. Pacheco E., Lips M., Yoong P. Transition 2.0: Digital technologies, higher education, and vision
impairment. The Internet and Higher Education. 2018; 37: 1-10. DOI: 10.1016/j.heduc.2017.11.001

12. Farhan W., Razmak J. A comparative study of an assistive e-learning interface among students
with and without visual and hearing impairments. Disability and Rehabilitation: Assistive Technology.
2022; 17 (4): 431-441.DOI: 10.1080/17483107.2020.1786733

13. Azeta A. A.,Daramola O. A voice-based e-examination framework for visually impaired students
in open and distance learning. Turkish Online Journal of Distance Education. 2018; 19 (2): 34-46. DOI:
10.17718/tojde.415635

14. Dharmasena [. H. H. N., Jayakody J. A. D. C. A. Voice-based online examination system for
visually impaired students. In: Proceedings of the 2nd International Conference on Advanced Research
in Computing (ICARC); 2022 Feb 23-24; Belihuloya, Sri Lanka. IEEE; 2022. p. 367-372. DOI: 10.1109/
ICARC54489.2022.9754191

15. Rajagopal A., Vedamanickam N. New approach to human Al interaction to address digital di-
vide& Al divide: Creating an interactive Alplatform to connect teachers & students. In: Proceedings of the
IEEE International Conference on Electrical, Computer and Communication Technologies (ICECCT); 2019 Feb
20-22; Coimbatore, India. IEEE; 2019. p. 1-6. DOI: 10.1109/ICECCT.2019.8869174

16. Gonzalez-Castro N., Munoz-Merino P. J., Alario-Hoyos C. Adaptive learning module for a con-
versational agent to support MOOC learners. Australasian Journal of Educational Technology. 2021; 37 (2):
24-44.DOI: 10.14742/ajet.6646

17. Hamal O., Faddouli N. E. Intelligent system using deep learning for answering learner questions
in a MOOC. International Journal of Emerging Technologies in Learning (iJET). 2022; 17 (2): 32-42. DOI:
10.3991/ijet.v17i02.26605

The Education and Science Journal. Scholarly journal Vol. 26, N2 3. 2024

171



© 3axapoB A. A., 3axaposa U. I'., [lla6anuu A. M., Xaun6ekos III. U., [xamisona 1. B.
VIHTeIeKTYaIbHbI TOJI0COBO IIOMOIIHMK KaK IIPUMEp peaansay MeTOI0IOTUY MHKII03MBHOTO AM3aiiHa

18.Jung S., Son M., Kim C. L., Rew ]., Hwang E. Video-based learning assistant scheme for
sustainable education. New Review of Hypermedia and Multimedia. 2019; 25 (3): 161-181. DOI:
10.1080/13614568.2019.1678682

19. V. Shmyrev N. V. Vosk speech recognition toolkit: Offline speech recognition API for Android,
i0S, Raspberry Pi and servers with Python, Java, C# and Node [Internet]. 2023 [cited 2023 Aug 03]. Avail-
able from: https://github.com/alphacep/vosk-api

20.Bird S., Klein E., Loper E. Natural language processing with Python: Analyzing Text with the
natural language toolkit [Internet]. Sebastopol, CA: O’Reilly Media; 2009 [cited 2023 Aug 03]. 504 p.
Available from: https://mathewscustoms.com/pdf-files/Python/Natural%20Language%20Processing%20
with%20Python.pdf

21. Pedregosa F., Varoquaux G., Gramfort A., Michel V., Thirion B., Grisel O., Duchesnay E. Scikit-
learn: Machine learning in Python. Journal of Machine Learning Research [Internet]. 2011 [cited 2023 Aug
03]; 12: 2825-2830. Available from: https://www.jmlr.org/papers/volumel2/pedregosalla/pedrego-
salla.pdf

22. Mouromtsev D. I. Models and methods of e-learning individualization in the context of on-
tological approach. Ontologiya proektirovaniya = Ontology of Designing. 2020; 1 (35): 34-49. DOI:
10.18287/2223-9537-2020-10-1-34-49 (In Russ.)

23. Solovov A. V., Menshikova A. A. Designing an ontology of the e-learning course content. On-
tologiya proektirovaniya = Ontology of Designing. 2023; 1 (47): 99-112. DOI: 10.18287/2223-9537-2023-
13-1-99-112

24. Stancin K., Poscic P., Jaksic D. Ontologies in education-state of the art. Education and Informa-
tion Technologies. 2020; 25 (6): 5301-5320. DOI: 10.1007/s10639-020-10226-z

25.Rahayu N. W, Ferdiana R., Kusumawardani S. S. A systematic review of ontology use in E-Learn-
ing recommender system. Computers and Education: Artificial Intelligence [Internet]. 2022 [cited 2023 Aug
03]; 3. Available from: https://www.sciencedirect.com/science/article/pii/S2666920X22000029

26. Sikos L. F. Cybersecurity knowledge graphs. Knowledge and Information Systems [Internet]. 2023;
65:3511-3531. DOI: 10.1007/s10115-023-01860-3

27. Zakharov A. A., Shabalin A. M., Khanbekov Sh. I., Dzhalilzoda D. B., Ponomarev K. Y. Using a
voice assistant as a virtual consultant for administration of the security of the local computer network
infrastructure. Vestnik UrFO. Bezopasnost’ v informacionnoj sfere = Bulletin of the Ural Federal District. Se-
curity in the Information Sphere. 2022; 4 (46): 68—75. DOI: 10.14529/secur220408 (In Russ.)

28. Soares M. A. C., Parreiras F. S. A literature review on question answering techniques, paradigms
and systems. Journal of King Saud University-Computer and Information Sciences. 2020; 32 (6): 635-646.
DOI: 10.1016/j.ksuci.2018.08.005

29. Soares T. G., Azhari A., Rokhman N., Wonarko E. Education question answering systems: a sur-
vey. In: Proceedings of the International MultiConference of Engineers and Computer Scientists (IMECS 2021)
[Internet]; 2021 Oct 20-22; Hong Kong. IAENG; 2021 [cited 2023 Aug 03]; p. 24-34. Available from:
https://www.iaeng.org/publication/IMECS2021/IMECS2021_pp24-34.pdf

30. Caballero M. A brief survey of question answering systems. International Journal of Artificial In-
telligence & Applications (IJAIA) [Internet]. 2021 [cited 2023 Aug 03]; 12 (5). Available from: https://airc-
conline.com/ijaia/V12N5/12521ijaia01.pdf

31.Kurdi G., Leo J., Parsia B., Sattler U., Al-Emari S. A systematic review of automatic question
generation for educational purposes. International Journal of Artificial Intelligence in Education. 2020; 30:
121-204. DOI: 10.1007/s40593-019-00186-y

32. Holmes W., Tuomi, I. State of the art and practice in Al in education. European Journal of Educa-
tion. 2022; 57: 542-570. DOI: 10.1111/ejed.12533

Tom 26, N2 3. 2024 O6pa3oBaHMe U HayKa. Hay4YHblin XXypHan

172



© Zakharov A. A., Zakharova 1. G., Shabalin A. M., Khanbekov Sh. I., Dzhalilzoda D. B.
Intelligent voice assistant as an example of inclusive design methodology implementation

33. Premarathne H. H. N. An overview on accessibility to the graphical study materials for visually
impaired or blind students. International Journal of Computer Trends and Technology. 2019; 67 (4): 134-
138. DOI: 10.14445/22312803/IJCTT-V6714P127

34. Terzopoulos G., Satratzemi M. Voice assistants and smart speakers in everyday life and in edu-
cation. Informatics in Education. 2020; 19 (3): 473-490. DOI: 10.15388/infedu.2020.21

35. Cotton D. R., Cotton P. A., Shipway J. R. Chatting and cheating: Ensuring academic integrity in
the era of ChatGPT. Innovations in Education and Teaching International. 2023. DOI: 10.1080/14703297.2
023.2190148

36. Atlas S. ChatGPT for higher education and professional development: A guide to conversational
Al University of Rode Island Publications [Internet]. 2023 [cited 2023 Aug 03]. Available from: https://
digitalcommons.uri.edu/cba_facpubs/548

37.Rudolph J., Tan Sh., Tan S. ChatGPT: “Bullshit” spewer or the end of traditional assessments
in higher education? Journal of Applied Learning and Teaching. 2023; 6 (1): 242-263. DOI: 10.37074/
jalt.2023.6.1.9

Hudopmayus o6 aemopax:

3axapoB AjlekcaHIp AHATOIBEBUY — JOKTOD TEXHMYECKUX HayK, podeccop, 3aBemyonuii 6a-
30B0IT Kadenpoit «be3omnacHbie MHOOPMAIMOHHbIE TEXHOJIOT MY YMHOTO TOpoa» TIOMEHCKOTO Tocymap-
crBeHHOTO yHUBepcuTeta; ORCID 0000-0002-1050-8145; Tiomensb, Poccus. E-mail: a.a.zakharov@utmn.
ru

3axapoBa Mpwuna leimeBHa — JOKTOD Mearornueckux Hayk, mpodeccop, npodeccop kadeaps
IporpamMMHoro obecrieueHust TIOMeHCKOro rocygapcrBeHHoro yuusepeutera; ORCID 0000-0002-4211-
7675; Tiomenb, Poccust. E-mail: i.g.zakharova@utmn.ru

IlaGanvu Augpeit MuxaiyioBU4 — KaHIMIAT [TeJarorMyeckmx Hayk, TOIEHT, JOIeHT Kadenpbl
nHbOpMaLMOHHOM 6e3omacHOCTY TIOMEHCKOro rocynapcTBeHHoOro yHuepeutera; ORCID 0000-0003-
2404-9864; Tromens, Poccust. E-mail: sham.omsk@gmail.com

XanGekoB Ilamuiab UpekoBuu — accucTeHT Kadenpsl nHopmaumnoHHoi 6e3omacHocTy Tio-
MEHCKOro rocyznapcrseHHoro yHusepcutera; ORCID 0000-0002-4388-8455; TiomeHb, Poccus. E-mail:
s.i.khanbekov@utmn.ru

Ixkammnzona yné Bexpys — mHkeHep-niporpaMmuct 6a3oBoit kadenpsl «besomacHbie nHboOp-
MallMOHHbIE TeXHOJIOTUY YMHOT0 roposa» TioMeHCKOro rocygapcrBeHHoro yHuBepcutera; ORCID 0009-
0008-0819-6278; Tromens, Poccus. E-mail: d.jalilzoda@vk.com

Bknad coagmopos:

A. A. 3axapoB — IOCTaHOBKa IPOGIeMbI MCCIIENOBaHNS, Pa3paboTKa MeTOLOIOTMYU Y MEeTOLOB JC-
c/ieoBaHmst, 06CysKIeHe 1 06001eHIe Pe3YIbTaTOB.

U.T. 3axapoBa — pa3paboTka METOLOB IIPOEKTUPOBAHNS 6a3bl 3HAHMIL U AITOPUTMOB PAGOTHI TOJIO-
COBOTO ITOMOII[HNKA, 06CYKIeHNe 1 00061eHle Pe3yIbTaTOB.

A. M. llla6aynuH — co3aHme OHTONOTMY 6a3bl 3HAHMIT U GopMaTM3anys MPaBUJI aBTOMATUUECKOTO
BBITIOTHEHMSI OTIepalnii A7t 3aKaHuit Kypca «<KoMIbIoTepHbIE CeTI», 06CYKIeHMEe 1 0600IIeHYIe Pe3YIib-
TaTOB.

III. V1. XaH6eKoB — c60p ¥ aHa/IM3 JAHHBIX 06 MCITO/Ib30BAHMY T'OTIOCOBOTO TIOMOIHMKA CTYAEHTaMM
C OrpaHNYEHHbIMM BO3MOKHOCTSIMU T10 3PEHUIO [TPY BBIMTOTHEHUM TPAKTUUECKIX 3aJaHiT, 06CYKIeHMe
pes3yIbTaToB.

I. B. Ixxanwiszoga — mporpaMMHasl peannsanusi MeTOL0B U aJITOPUTMOB BOIIPOCHO-OTBETHO CU-
CTeMbI FOJIOCOBOTO ITOMOIITHIKA, 00CYKeHVe Pe3y/IbTaTOB.

Ungpopmauyus o KoHgaukme unmepecos. ABTOPbI 3asIB/ISIIOT 06 OTCYTCTBUM KOH(IMKTA MHTEpe-
COB.

The Education and Science Journal. Scholarly journal Vol. 26, N2 3. 2024

173



© 3axapoB A. A., 3axaposa U. I'., [lla6anuu A. M., Xaun6ekos III. U., [xamisona 1. B.
VIHTeIeKTYaIbHbI TOJI0COBO IIOMOIIHMK KaK IIPUMEp peaansay MeTOI0IOTUY MHKII03MBHOTO AM3aiiHa

CraTbs nocrynmia B pegaxiyio 27.09.2023; nocrynuia nocie pereHsuposanus 25.01.2024; npu-
HsTa B evathb 07.02.2024.
ABTOPBI IPOUNTAIIN U OFOGPWIIV OKOHYATEIbHBI BAPUAHT PYKOITMCH.

Information about the authors:

Aleksandr A. Zakharov - Dr. Sci. (Engineering), Professor, Head of the Basic Department of Safe
Information Technologies of a Smart City, University of Tyumen; ORCID 0000-0002-1050-8145; Tyumen,
Russia. E-mail: a.a.zakharov@utmn.ru

Irina G. Zakharova - Dr. Sci. (Education), Professor, Software Department, University of Tyumen;
ORCID 0000-0002-4211-7675; Tyumen, Russia. E-mail: i.g.zakharova@utmn.ru

Andrey M. Shabalin - Cand. Sci. (Education), Associate Professor, Department of Information
Security, University of Tyumen; ORCID 0000-0003-2404-9864; Tyumen, Russia. E-mail: sham.omsk@
gmail.com

Shamil I. Khanbekov — Assistant, Department of Information Security, University of Tyumen;
ORCID 0000-0002-4388-8455; Tyumen, Russia. E-mail: s.i.khanbekov@utmn.ru

Dune B. Dzhalilzoda - Software Engineer, Basic Department of Safe Information Technologies of
a Smart City, University of Tyumen; ORCID 0009-0008-0819-6278; Tyumen, Russia. E-mail: d.jalilzoda@
vk.com

Contribution of the authors:

A. A. Zakharov - statement of the research problem, development of research methodology and
methods, discussion and generalisation of results.

I. G. Zakharova — development of methods for designing a knowledge base and algorithms for the
operation of a voice assistant, discussion and generalisation of results.

A.M. Shabalin - creation of a knowledge base ontology and formalisation of the rules for automatic
execution of operations for the tasks of the “Computer Networks” course, discussion and generalisation
of results.

Sh. I. Khanbekov - collection and analysis of data on the use of the voice assistant by students with
visual impairments when performing practical tasks, discussion of results.

D. B. Dzhalilzoda - software implementation of methods and algorithms of the question-answering
system of the voice assistant, discussion of results.

Conflict of interest statement. The authors declare that there is no conflict of interest.

Received 27.09.2023; revised 25.01.2024; accepted for publication 07.02.2024.
The authors have read and approved the final manuscript.

Informacion sobre los autores:

Alexander Anatoélevich Zajarov: Doctor en Ciencias Técnicas, Profesor, Jefe del Departamento
Basico de “Tecnologias de informacién seguras de una ciudad inteligente”, Universidad Estatal de
Tiumén; ORCID 0000-0002-1050-8145; Tiumén, Rusia. Correo electrénico: a.a.zakharov@utmn.ru

Irina Gueliévna Zajarova: Doctora en Ciencias de la Pedagogia, Profesora, Profesora del
Departamento de Software, Universidad Estatal de Tiumén; ORCID 0000-0002-4211-7675; Tiumén,
Rusia. Correo electrénico: i.g.zakharova@utmn.ru

Andrey Mijailovich Shabalin: Candidato a Ciencias de la Pedagogia, Profesor Asociado, Profesor
Asociado del Departamento de Seguridad de la Informacion de la Universidad Estatal de Tiumén; ORCID
0000-0003-2404-9864; Tiumén, Rusia. Correo electrénico: sham.omsk@gmail.com

Shamil Irekévich Janbékov: Asistente, Departamento de Seguridad de la Informacién, Universidad
Estatal de Tiumén; ORCID 0000-0002-4388-8455; Tiumén, Rusia. Correo electrénico: s.i.khanbekov@
utmn.ru

Tom 26, N2 3. 2024 O6pa3oBaHMe U HayKa. Hay4YHblin XXypHan

174



© Zakharov A. A., Zakharova 1. G., Shabalin A. M., Khanbekov Sh. I., Dzhalilzoda D. B.
Intelligent voice assistant as an example of inclusive design methodology implementation

Dunié Bejruz Dzhalilzoda: ingeniera de software en el Departamento Basico “Tecnologias de
informacion seguras de una ciudad inteligente”, Universidad Estatal de Tiumén; ORCID 0009-0008-0819-
6278; Tiumén, Rusia. Correo electrénico: d.jalilzoda@vk.com

Contribucion de coautoria:

A. A. Zajarov: formulacién del problema de investigacién, desarrollo de la metodologia y de los
métodos de investigacion, discusion y generalizacion de los resultados.

I. G. Zajarova: elaboracion de los métodos para el disefio de la base de conocimientos y algoritmos
para el funcionamiento del asistente de voz, discusion y generalizacion de los resultados.

A. M. Shabalin: creacién de una ontologia de base de conocimientos y formalizacién de reglas
de realizacién automatica de operaciones para tareas del curso “Redes de Computadores”, discusion y
generalizacién de los resultados.

Sh. I. Janbékov: recopilacién y andlisis de datos sobre el uso del asistente de voz por parte de los
estudiantes con discapacidad visual al realizar tareas practicas, discusion de los resultados.

D. B. Dzhalilzoda: Implementacién software de métodos y algoritmos para el sistema de preguntas
y respuestas del asistente de voz, discusion de los resultados.

Informacion sobre conflicto de intereses. Los autores declaran no tener conflictos de intereses.
El articulo fue recibido por los editores el 27/09/2023; recepcion efectuada después de la revision el

25/01/2024; aceptado para su publicacion el 07/02/2024.
Los autores leyeron y aprobaron la version final del manuscrito.

The Education and Science Journal. Scholarly journal Vol. 26, N2 3. 2024

175



KOHCYJIbTALUU

VIOK 025.4.03 DOI: 10.17853/1994-5639-2024-3-176-193

BIBLIOMETRIC ANALYSIS OF CLIMATE CHANGE RESEARCH:
EDUCATION IN WATER USE

E. M. Barturen Mondragé6n
Universidad Senor de Sipdn, Chiclayo, Peru.
E-mail: barturenm@uss.edu.pe

G. A. Quezada Castro!, M. del P. Quezada Castro?
Universidad Tecnoldgica del Pert, Lima, Peru.
E-mail: 'c21331@utp.edu.pe; c20853@utp.edu.pe

M. del P. Castro Arellano
Universidad Alas Peruanas, Lima, Peru.
E-mail: maripili_1728_19@hotmail.com

Abstract. Introduction. The population has the right to receive information about the resources it
consumes. Given the increase in environmental pollution, there is a need to educate everyone about the
use of water. This will make it possible to demand its quality and contribute to the adaptation caused by
climate change.

Aim. The study aims to carry out a bibliometric analysis of water use in the context of climate
change.

Methodology and research methods. The PRISMA method was used for this study. The Scopus da-
tabase was selected because of its multidisciplinary nature. The search term was checked against the
UNESCO Thesaurus. The data were analysed using the R-studio software and the Biblioshiny interface.

Results. A total of 1738 documents were analysed and it was verified that the research topic quad-
rupled its scientific production since 2012. It was found that the highest scientific production is 18 doc-
uments per author; with Swiss journals located in Scopus Q1 are the most prominent and prioritising
the research topic. It also highlights that the common themes of the papers are water supply, water use
efficiency, and water management. In the same vein, the conclusion is that it is necessary to question the
unjustified use of water; otherwise, the resource could disappear.

Practical significance. This study demonstrates the need for the population to learn the meaning of
responsible water use, which is why it is recommended that education on water use be implemented to
counteract the effects of climate change.

Keywords: education, climate change, learning, rights, environmental pollution, water scarcity,
R-studio software.
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BUBNTMOMETPUYECKUI AHANIU3 UCCNEQOBAHUI U3MEHEHUA
KNUMATA: 0bPA30BAHWUE B OBIACTH BOIOMN0Nb30BAHUA
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AnHomauus. Beedenue. HaceneHne umMeeT IpaBo IMOAy4YaTh MHGOPMAIMIO O TIOTPEOISIEMBIX UM
pecypcax. YauTbiBast pOCT 3arpsi3HEHMST OKPY3KaloIleii cpefibl, Heo6XoamMmMo MHGOPMMUpPOBaTh BCeX 06 1C-
0JIb30BAHUY BOJIbI. ITO MIO3BOJIUT TPEOOBATD YAYUIIEHNMS €€ KauecTBa 1 OyieT Crioco6CTBOBATh a/larTa-
VY, BBI3BAHHOI M3MeHeHMeM KJIMMaTa.

Llens viccemoBaHmst — IpoBeeHe GMOIMOMETPUYECKOTO aHa/I3a BOJOIIOIb30BaHMsI B KOHTEKCTE
M3MEHeHMsI KIMmMaTa.

Memodonozus, memodsl u memoduku. JIJs 3TOTO MCCAeIOBaHMSI UCIOIb30Bacs Mmeton PRISMA.
Basa maHHbBIX Scopus 6blIa BhIOpaHa M3-3a €e MEKAVCIUIUIMHAPHOTO Xapakrepa. [I0MCKOBbI TepMIUH
npoBepeH no Te3aypycy IOHECKO. [laHHble MpoaHaJIM3UPOBAHbI C MUCIIOIb30BaHNEM IIPOTPAMMHOIO
o6ecrieuenus R-studio n untepdeiica Biblioshiny.

Pe3ynsmamet. ABTOpaMu IpOaHaIM3MPOBAHO B 001l CIIOKHOCTM 1738 MTOKYMEHTOB U TIOATBEPIK-
neHo, uto ¢ 2012 roma 06beM HayUHBIX UCC/IEAOBAHMI YBEIMUMJIICS B UEThIPe pa3a. BbUlo ycTaHOBIIEHO,
YTO HAMBBICIIASI HAYYHASI TPOSYKIVS COCTAB/IsIET 18 JOKYMEHTOB Ha OHOTO aBTOPa, TPUYeM HIBeiap-
CKIi€ KypHaJIbl, pacrioyioskeHHbie B Scopus Q1, siBisiioTcst Hanbosee 3aMeTHbIMM ¥ TIPUOPUTETHBIMU ISt
TeMbl UCCIeoBaHMs. TakKe MOJYEPKUBAETCS, UTO OOIIVIMIM TeMaMy JJOKYMEHTOB SIBJISTIOTCSI BOLOCHA6-
skeHue, 3¢ HeKTMBHOCTD BOJOTIONB30BAHMS U YIIpaBIeHNe BOSHbIMM pecypcamu. ClenaH BBIBOI O He-
06XOIMMOCTY TTOCTaBUTh IOJ] COMHEHIE HEOTpaBJIaHHOEe UCIIONIb30BaHMEe BObI, MHAUE PECYPC MOXKET
UCUE3HYTb.

TIpakmuueckas 3Hauumocms. DTO MCCIENOBaHME CBUIETENBCTBYET O HEOOXOAVMOCTM YCBOEHUSI
HaceJeHeM 3HaUYeHUsI OTBETCTBEHHOTO BOAOTIOIb30BaAHMS, I03TOMY PEKOMEH/IyeTCsI IIPOBOAUTD TTPO-
CBETUTENIbCKYI0 paboTy MO BOIIPOCAM BOZAOIOIb30BAHMS B LIE/ISIX MPOTUBOLENCTBUS TTOCTECTBUSIM 13-
MeHeHUs KMara.

Knrouesste cnosa: o6pasoBaHie, usMeHeHe KIuMara, 00yueHne, mpasa, 3arpsisHeHne oKpysKaro-
et cpenpl, neuiuT Boabl, mporpaMMHoe obecrieueHue R-studio.

Ina yumupoearus: baprypeH MonaparoH E. M., Kecaga Kacrpo I. A., Kecaga Kactpo M. gens I1.,
Kactpo Apenbsino M. nmenb I1. Bubnnomerpuyeckuii aHaau3 UCCAeI0BaHUIT M3MeHeHUsT Kiumarta: 06-
pasoBaHue B 06/1acTi BO#OIONb30BaHus // O6pasoBanue u Hayka. 2024. T. 26, N2 3. C. 176-193. DOI:
10.17853/1994-5639-2024-3-176-193
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Abstracto. Introduccién. La poblacion tiene derecho a recibir informacién sobre los recursos que
consume. Dado el aumento de la contaminacién ambiental, es necesario educar a todos sobre el uso del
agua. Esto permitird exigir su calidad y contribuir a la adaptacién provocada por el cambio climatico.

Objetivo. El estudio pretende realizar un andlisis bibliométrico del uso del agua en el contexto del
cambio climdtico.

Metodologia y métodos de investigacion. Para este estudio se utilizo el método PRISMA. Se selecciond
la base de datos Scopus por su caracter multidisciplinar. El término de biisqueda se cotejo con el Tesauro
de la UNESCO. Los datos se analizaron utilizando el software R-studio y la interfaz Biblioshiny.

Resultados. Se analizaron 1738 documentos y se verificé que el tema de investigacion cuadruplicd
su produccién cientifica desde 2012. Se comprobé que la mayor produccion cientifica es de 18 documen-
tos por autor, siendo las revistas suizas ubicadas en el cuartil 1 de Scopus las que mas destacan y priorizan
el tema de investigacién. También destaca que los temas comunes de los documentos son el suministro
de agua, la eficiencia en el uso del agua y la gestion del agua. En la misma linea, la conclusion es que es
necesario cuestionar el uso injustificado del agua, pues de lo contrario, el recurso podria desaparecer.

Significado prdctico. Este estudio demuestra la necesidad de que la poblacién aprenda el significado
del uso responsable del agua, por lo que se recomienda implementar la educacién sobre el uso del agua
para contrarrestar los efectos del cambio climético.

Palabras claves: educacién, cambio climatico, aprendizaje, derechos, contaminacién ambiental,
escasez de agua, software R-studio.

Para citas: Barturen Mondragén E. M., Quezada Castro G. A., Quezada Castro M. del P., Castro

Arellano M. del P. Analisis bibliométrico de la investigacion sobre el cambio climatico: La educacion en
el uso del agua. Obrazovanie i nauka = Educacion y Ciencia. 2024; 26 (3): 176—193. DOI: 10.17853/1994-
5639-2024-3-176-193

Introduction

Environmental pollution is a reality. To deny it is irresponsible and lacking in
empathy. F. Moroni et al. and E. Vastag mention that human activities increase the
effects of climate change [1, 2]. Ignorance is not a reason not to do things right;
concrete actions are needed to avoid its increase. The purpose of this study is
to identify trends in scientific production on water use in the context of climate
change. This study is important because it will contribute to the learning needed for
current and future generations.
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The study hypothesises that scientific production has increased in recent
decades due to the realisation of water scarcity. There is no global plan to deal with
the consequences of this problem. According to J. Janssen, water is scarce and its
disappearance is related to the absence of decisions and strategies to counteract the
effects of climate change [3]. There is no certainty of sustainability in the coming
decades, which is why this study focuses on the use of this resource.

R. G. Taylor et al., K. E. Trenberth, J. L. Hatfield et al., C. Azzeddine et al. and
V. Phogat et al. mention that citizens have the right to receive information on
freshwater supply, water, and food security, learn how to manage these resources,
and have access to quality service for their consumption and family well-being [4—
8]. This is a challenge that involves the role of the public sector, since, in most cases,
it is the one that manages and supplies the resource to the population.

In this order of ideas, it is necessary to carry out a bibliometric analysis of the
topic of study. M. Aria and C. Cuccurullo emphasise that bibliometrics is a tool that
can be used in all disciplines [9], so this study is no exception. In this regard, J. Gorraiz
mentions that it is important to make decisions about the quality and quantity of
research in a given area of knowledge [10]. In other words, the identification of
thematic trends will contribute to various projects for the benefit of the population.

The research questions are:

— What is the trend of scientific production on water use?

— Which are the most relevant journals whose scientific output is water use?

— Which are the most relevant authors whose scientific production is about
water use?

— What are the most used words that stand out in the scientific production on
water use?

The aim is to carry out a bibliometric analysis of the topic of water use in
the context of climate change. To do so, the most relevant authors, the thematic
evolution, and the most productive journals will be mapped.

The limitation of the present study is that only one database was considered.

Literature Review

J. Franklin mentions that the recognition of limits is the beginning of
understanding the effects of climate change [11]. This author emphasises that human
acts cannot be unlimited; therefore, the exercise of rights will not be either. It must
be understood that freedom is not represented by acts of uncontrolled freedom and
that every society has a set of binding rules that make social coexistence viable.

W. Steffen et al., C. D. Tomas et al., and M. C. Urban mention that the integrity
of the biosphere is related to the protection of humankind and the continuous
assessment or prediction of extinction risks [12-14]. T. R. Karl et al. stress that
human action modifies natural variability [15]. This proves the need to bring about
changes in consumption habits since irresponsibility exists when the consequences
on the environment are not measured.
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One detail to take into account is that for years the human act was not
measured, probably because it was thought that the environmental consequences
were only a matter of local concern, i.e. some countries had to comply and find
a solution. This is a serious mistake, which is why W. N. Adger mentions that
society must adapt to change, as this is the only way to avoid major damage [16].
R. M. Tshimanga stresses that it is necessary to ensure sustainable development
based on human-environment interaction [17]. S. Rasmussen et al. and H. Sun et al.
state that decisions should not only take into account landscaping in cities [18, 19].
O. Sunday and K. Mourad mention that, on the contrary, it will be about learning
how to increase the productivity of existing resources [20]. F. A. Ward and M. Pulido-
Velazquez state that water harvesting and its efficient use in the face of scarcity
is a concrete challenge for society [21]. In this regard, these authors agree that it
is urgent to educate everyone because climate change directly or indirectly affects
everyone. To argue otherwise is a lack of empathy and human values.

At this point, it is necessary to reflect on the domestic actions taken by
countries. In this respect, C. Payus et al., K. Huang et al. R. Schiffer et al. mention
that water management policy contributes to the objective allocation to meet the
various supply-related needs [22-24]. T. Nakayama states that water quality is
the basis for demanding recognition of the rights of the population and, in turn,
expresses the obligation not to waste this resource [25]. F. Schneider mentions
that not taking it into account would generate disorder in management, care,
and ecological awareness [26]. R. Khanal et al., L. Liang et al. and O. Yazici state
that the importance of recognising the proper use of water resources will provide
sustainability over time [27-29]. The aforementioned authors focus on prioritising
water care with the sustainability of this resource, which is a great success; however,
it is not always possible to find a state response that effectively and transversally
presents a solution.

So, if there are doubts about government initiatives to protect this natural
resource, is it possible that every citizen is concerned about self-education? In this
regard, V. Re mentions that education on the use of water is a right of the population
that includes understanding the correct distribution and supply, and how to avoid
health problems and migration due to drought, among others [30].

P. F. Ricci mentions that citizen participation is proof of social inclusion
and engages citizens in developing strategies to improve access to water [31].
A.A.Ogundeji et al. and N. R. Haddaway et al. state that it is important to remember
that adaptation to climate change must be politically supported. In this way,
policymakers will promote guidelines that allow for sustainable development
aligned with industrial, domestic and agricultural water demand [32, 33]. These
authors emphasise the need to implement mechanisms to disseminate knowledge
and the consequences of water misuse.
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Methods

Selected Database

The Scopus database was selected. According to N. Donthu et al., this database
is characterised by its multidisciplinary nature, which is why bibliometric analysis
based on the quantitative method is feasible [34].

Protocol Used

The PRISMA 2020 matrix protocol was used to review the articles. The Scopus
database was considered for its representativeness in scholarly information!.

Method Used

The content analysis method was considered. The present study was considered
to be a bibliometric, descriptive, cross-sectional-retrospective study.

Search Strategy

Scopus: (TITLE-ABS-KEY (“climate change” AND “water management” OR
“water supply” OR “water quality” OR “water resource” OR “water” AND “water
use”). The initial result was 5778 documents.

Procedure Used

The procedure for the final sample collection is detailed below:

1. Identification of search terms

The terms “climate change” AND “water management” OR “water supply” OR
“water quality” OR “water resource” OR “water” AND “water use” were selected,
resulting in 5778 articles.

2. Thesaurus identification

The term climate change was found to be the main term in this research and
is registered in the UNESCO (United Nations Educational, Scientific and Cultural
Organisation) Thesaurus2.

3. Identification of inclusion and exclusion criteria

The inclusion criteria were established as follows: a) Type of document: articles;
b) Documents up to 2021, and 2022 were not considered because they were not
finalised; c) Open Access documents; d) Language: English; e) Publication status:
final; and f) Type of source: Journal. The following were considered as exclusion
criteria: i) articles in press, ii) articles not related to the research topic, and iii)
articles in languages other than English, resulting in 1738 documents.

4. Scopus Search Identification

The search took into account the title, abstract, and keywords.

5. Identification of the objectives

1 Elsevier. Why choose Scopus. Scopus Benefits. Elsevier Solutions [Internet]. 2022 [cited 2023 Jun 15].
Available from: https://www.elsevier.com/solutions/scopus/why-choose-scopus

2 Organizacion de las Naciones Unidas para la Educacion, la Ciencia y la Cultura [Internet]. Tesauro de
la UNESCO; 2022 [cited 2023 Jun 15]. Available from: https://vocabularies.unesco.org/browser/thesaurus/es/page/
concept4559 (In Spanish)
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The main objective was to conduct a bibliometric analysis of water use in the
context of climate change. The specific objectives were: i) to analyse exponential
growth, ii) to identify the most productive journals, iii) to identify the most prolific
authors, and iv) to identify the most used words in scientific production.

6. Identification of the tool used

We considered analysing the data using the R-studio 4.1.0 software, the
bibliometrix package, and the Biblioshiny interface. The 1738 documents extracted
from Scopus in BibTex format were processed in Biblioshiny.

Results and Discussion

A total of 1738 documents were analysed, the oldest was written in 1991 and
the annual growth rate is 17.76%. Based on this information, a bibliometric analysis
of water use in the context of climate change was conducted.

Table 1
Total citations

Year N Mean TC per art Mean TC per year Citable years
2021 270 4,40 4,40 1

2020 256 10,11 5,06 2

2019 205 19,82 6,61 3

2018 177 20,35 5,09 4

2017 150 36,22 7,24 5

2016 149 40,68 6,78 6

2015 119 50,13 7,16 7

2014 77 39,05 4,88 8

2013 83 75,25 8,36 9

2012 58 54,41 5,44 10

It can be seen that in the last 10 years the issue of water use in the context
of climate change has grown exponentially. The result quadrupled since 2012, the
continuous growth is evident and in the last 2 years, it has been moderate.

Three Fields Plot and Source Impact

The three-field diagram shown in Figure 1 consists of three sections: author
(left column), journal name (middle column), and author keywords (right column).
It is important because, through the connection of grey lines, the thematic trend
and the sources of publication can be seen. From this background, the continuity of
the research topic is possible.

For example, J. Liu published 18 articles and his highest output was in 2020. For
his part, author Y. Wang published 18 articles and his highest output was in 2019
and 2020. Likewise, X. author Li published 16 articles and his highest output was in
2019 and 2020.
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Fig. 1. Three fields plot

The 3 journals that contributed the most and stand out for their impact: are
Water (Switzerland), Sustainability (Switzerland), and Environmental Research
Letters which are indexed in Scopus Q1, as shown in Figure 2.

Source Local Impact by H index

WATER RESOURCES RESEARCH e

GLOBAL GHANGE BIOLOGY.

ENVIRONMENTAL RESEARCH LETTERS °

HYDROLOGY AND EARTH SYSTEM SGIENGES

8 TREE PHYSIOLOGY
E]
2
3
WATER (SWITZERLAND) o
PLOS ONE s
PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE UNIT! AMERICA i)
SCIENGE OF THE TOTAL ENVIRONMENT Lis)
AGRIGULTURAL AND FOREST METEOROLOGY L)
] 5 20 25

10 15
Impact Measure: H

Fig. 2. Source impact
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In terms of “author keywords”, the 3 most used terms are climate change, water
use efficiency, and drought, which show the projection of the research topic.

Most Relevant Sources and Source Growth

Figure 3 shows the number of articles published by the top 10 journals related
to the topic of water use in the context of climate change, all of which are ranked in
Scopus Q1, thus proving the prioritisation of publication.

In first place, there is the journal Water (Switzerland) identified with ISSN
2073-4441, and, in tenth place, there is the journal Global Change Biology identified
with ISSN 1354-1013.

The 10 journals are supported by publishers MDPI (1st, 2nd, and 4th places),
IOPscience (3rd place), Wiley (5th and 10th places), Copernicus (6th place), Plos (7th
place), Oxford University Press (8th place), and Elsevier (9th place). The UK is the
country that stands out for the journals it publishes in this ranking.

Maost Relevant Sources

SUSTANABLTY (SWITZERLAND! Q

FORESTS L0}

-]

§ WATER RESOLRCES RESEARCH
5
=)
@

HY¥DROLOGY AND EARTH S¥STEV SCIENCES

e

(]

PLOS ONE

-]

TREE PHYSIOLOGY

?

SCIENCE OF THE TOTAL ENVIRSHIENT

e

GLOBAL CHANGE BIDLOGY

M. of Documents

Fig. 3. Most relevant sources

Figure 4 shows that from 2020 to 2021 there was a slight increase related to the
research theme. In the journals Water (Switzerland) and Sustainability (Switzerland),
the increase is visible.
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Figure 5 shows that the top three most relevant affiliations are with the
University of California (USA), the University of Chinese Academy of Sciences
(China), and the Institute of Geographic Sciences and Natural Resources Research
(China).
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Most Relevant Author

Figure 6 shows the 10 authors who stand out on the topic of water use in the
context of climate change. In this list, the average number of articles published is
15. The most relevant author on the subject of research is J. Liu.
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Fig. 6. Most relevant author

Figure 7 also shows the productivity of the authors. The most cited article
“Water conservancy projects in China: Achievements, challenges, and way forward”
by J. Liu was co-authored with other researchers and was published in the journal
Global Environmental Change in 2013. This article has so far reached 238 citations.

The most cited article “Change in terrestrial ecosystem water-use efficiency
over the last three decades” by Y. Wang was co-authored with other researchers and
was published in the journal Global Change Biology in 2015. This article has so far
reached 161 citations.

The most cited article “Differentiating drought legacy effects on vegetation
growth over the temperate northern hemisphere” by X. Liu was co-authored with
other researchers and was published in the journal Global Change Biology in 2018.
This article has so far reached 159 citations.
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Top-Authors' Production over Time
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Word Climate Change

Figure 8 shows the trend when using the terms “climate change”, “water use”
“water supply”, “water use efficiency”, and “water management”.
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Figure 9 shows 3 clusters: in red, the term climate change predominates, and
the use of efficiency stands out. The green colour is dominated by the term water
use and highlights water supply. The blue colour is dominated by the term water and
highlights the ecosystem.

e - aewater supply

=
. .
W
Fig. 9. Co-occurrence network

Figure 10 shows that the terms “climate change” and “water supply” have been
present since 1991, which justifies the growth of the thematic trend.

1991-2016 2017-2019 2020-2021

Fig. 10. Thematic evolution

Water use is linked to climate change, as water scarcity will become increasingly
evident unless we learn how to supply, distribute, or manage it. This situation has
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been of concern to society not only in the last decade. On the contrary, the first
recorded research dates back to 1991 and expresses the responsibility to act to
preserve it for the benefit of future generations.

The bibliometric analysis was carried out based on 1738 documents. It can be
seen that in 2021 the research topic continued to grow, which is a sign to deepen
and develop alternative solutions to avoid the scarcity of this resource. It should be
remembered that water is a vital element for human subsistence and that the supply
is not equitable in the world.

Water education is vital and represents a line of research that could be further
explored. Responsible and appropriate actions are complementary aspects of
everyday life. It is important to review which human activities should be modified in
the face of inappropriate use of this resource.

It is remarkable to recognise the exponential growth of the terms “climate
change” and “water supply” since 1991. This pairing focuses attention on the
sustainable development of water resources. The number of citations and the
concern of countries such as the USA and China to promote research in this field
emphasise the need for appropriate water use in the context of climate change. It is
important to recognise that water scarcity is a real problem and that uncontrolled
water scarcity will affect everyone without exception.

Conclusion

Water scarcity and the appropriate use of this resource are projected as a
research topic that will continue to grow exponentially. In the last 30 years, several
studies showed this to be the case, and it is, therefore, necessary to analyse human
activities in the context of climate change.

The most productive journal on the topic of water use in the context of climate
change is Water (Switzerland) identified with ISSN 2073-4441 belonging to the
MDPI publishing house.

The most prolific author on the topic of water use in the context of climate
changeis].Liuand he co-authored the research entitled “Water conservancy projects
in China: Achievements, challenges, and way forward”, which has 238 citations.

The unjustified use of water in everyday or industrial activities must be
questioned. Human irrationality contributes to the disappearance of this resource.
The right of access to water and its quality requires reasonable action in the supply,
distribution, or management of this resource. This is a pending task that requires
concrete action in the short term.

Education and appropriate use of water is a line of research that needs to be
investigated to propose alternative solutions to the effects of climate change.

Limitation

Only the Scopus database was considered. It is recommended that for future
research, various databases should be included in order to reflect the integral
analysis of the topic studied.
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MAMATKA ABTOPAM

O6Lwume nonoXXeHusd

CraThi0 MOKHO OTIPaBUTh B PeJaKIMIO, BOCIIOIb30BaBIIMCh caiiToM KypHaia (https:/www.
edscience.ru/jour).

B compoBoguTeNbHOM MHUChME CjemyeT 06s3aTeNIbHO YKa3aTb HOMEpP MOGMIbHOTO TenedoHa
U afpec MeKTPOHHOI MOYTHI AJIS1 OTIepaTMBHOI 06paTHO CBSI3Y C aBTOPOM. PeiaKkumsi 110 271eKTPOHHOIA
[IOYTe B aBTOMATUUECKOM PEXMME BbIChIIAET TIOATBEPSKAEHME O ITOTYUYEeHUN CTaTbMU.

B cooTBeTCcTBMM C 0OLIMMY TPeGOBAaHMSIMM K HAYUYHBIM NMyOAuKanysiMm B PO B OCHOBHOM TEKCTe
CTaThU JOJKHBI IPUCYTCTBOBATD CJIAYIONIME 06s13aTeIbHbIE IEMEHTbI:

— MIOCTAHOBKA B 0011[eM BIJIe pacCMaTPUBaeMOii Tpo6GIeMbl 1 ee CBSI3b C aKTyaIbHbIMU HAYYHBIMU
MM TIPAKTUYEeCKMMM 3ajauaMi;

— aHaJIM3 MOCJIeIHMUX MyOIMKALMIi/MCCIeq0BaHMIi, Ha KOTOPbIE OMMPAETCsT aBTOP TP PEIIeHUn
3asIBJIEHHOI MMPOGIeMbI;

— BbIZle/IeHVe paHee He Pa3pabOTaHHbIX aCMeKTOB 00CY)KAaeMOoit MpobieMbl, KOTOPbIM TTOCBSIIA-
eTCsl JTaHHas CTaThsl;

— (hopMynMpoBKa 1iesieit ncciefoBaHms;

— U3JIOKEeHMEe OCHOBHOTO COZIep’KaHMS MCCAeN0BaHMs C MCUePIbIBAIOIMM 000CHOBAHMEM TIONTY-
YEeHHbIX HayUHbIX Pe3y/IbTaTOB;

— BBIBOJIBI C OTIOPOJT Ha pe3y/IbTaThl PAGOTHI 1 U3JIOXKEHVE MTePCIIeKTUB JaJbHEeMIINX HayYHbIX 110~
MCKOB B 9TOM HaIpaBIeHUNA.

Tpe6oBaHUA K aBTOPCKOMY OpPUrMHany

e ®opmat — MS Word (*.rtf/doc/docx).

e [apHutypa — Times New Roman.

e Pasmep mpudTa OCHOBHOTO TeKCTa — 14 MyHKTOB, LIBET WIpUdTa YePHbIii, 6€3 3aIMBOK.

e [Tonst — Bce o 2 cM.

e BrIipaBHIMBaHMe TEKCTA IO MMPUHE CTPAHULIBI.

e AG3arHbIit oTcTym — 1,27 (cTaHAapTHBIN).

e MeXCTpOYHbBI MHTEPBAI OCHOBHOTO TeKcTa — 1,5. Mexkmy ab3aiiaMu He JO/DKHO ObITh JOTIONTHM-
TeJIbHBIX MEKXCTPOUHBIX TTPOGEJIOB U MHTEPBAJIOB.

o MeXOyKBEHHbI MHTEPBAJ — OOBIUHBIA.

® MesKC/IOBHBIN ITpo6est — OoUH 3HaK.

® ABTOIIEPEHOCHI CJIOB 00513aTe/bHBI.

o [Ipy HaGope TeKkCcTa He JOITyCKAeTC sl MCIIOIb30BaHMe CTUIIEN U He 33[1al0TCSI KOJIOHKM.

e HeomycTuMBbI BBIHOCHI IIPUMeYaHMii Ha TTOJS.

o [IpUHSITDbIE BBIJENEHUS] — KyPCUB, ITOTYKUPHBI IPUT.

o Jlecbuc momkeH OTIMYATBCS OT THPE.

e Hepmonyctumbl JTaHaadTHbIe (TOPM30HTATbHbIE) TAGIMUIIBI.

® BHYTPUTEKCTOBbIE CCHIIKM Ha MyOGIMKAIMN, BKIIOUEHHbIE B CITMCOK MCITOIb30BAHHBIX MCTOUHM-
KOB, TIPMUBOJSITCS B KBAPATHBIX CKOOKAX C yKa3aHMeM HOMepa MCTOYHMKA B CITMCKE M CTPAHMIL (-bI) LIM-
TUPYEMOTIO TeKCTa.
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e [TocTpaHMuyHbIE CHOCKM 0OPMIISIFOTCS Takoke B rapHuType Times New Roman, mipudt - 10 nyH-
KTOB.

e JlyiarpaMMmbl, CXeMbI U rpadMKM TO/DKHBI GBITH ITPEJOCTaBIeHbl B MICXOAHOM BapuaHTe B hopma-
Tax MS Excel unu MS Visio 1 Bbic/IaHbI B OTOENbHBIX aiiiax.

e PuicyHKM uepHO-6esible 1 1[BETHBIE, 6e3 MOMYTOHOB, B BeKTOpHbIX (opmatax WMF, EMF, CDR,
Al, pactpoBbie nsobpaxkenus: — B popmarax TIFF, JPG ¢ paspenienrem He MeHee 300 TOuek Ha JI0iM,
B peaJbHOM pa3Mepe.

e Oopmysibl HaGpaHbl TOABKO B iporpavMme MathType. JInuneitabie ¢hopMysibl (He «MHOTO3TaX-
Hble») HaGpaHbI C KIIABMATYPhI (HE B MATEMAaTUUYECKOM peJaKkTope).

KoMnoHoBKa TeKCTa

1. VIK ... (cm. cripaBouHuMk YJIK: http://teacode.com/online/udc/) (pudT — 12 MyHKTOB, CBET/IBIN
NIpsIMOJ4, BbIPAaBHMBaHMe€ I10 JIEBOMY Kpalo).

2. Ha3BaHue cTaThM ... (MPOMMCHBIMYU OYKBAMMU, IIPUDT — 14 MMYHKTOB, MOTYKUPHBII TPSIMOIA, BbI-
paBHMUBAHMKE T10 IIEHTPY).

@DopMyIMPOBKa Ha3BaHMS TO/DKHA 6bITh MHGOPMATUBHOI 1 TPUBJIEKATEIbHOI: HEOGXOAMMO, UTO-
6bI OHa KpaTKo (He 60see yeM B 10 c10Bax, BK/IIOYAs IIPeAJIOrM M COI03bI), HO TOUYHO OTpaykana cogepka-
HIe, TEeMAaTVKY ¥ Pe3y/abTaThl IPOBELEHHOTO VCC/IeZ0BAHMS, 8 TAKKe er0 YHUKATbHOCTb.

3. UHuiMansl MMeHHU, OTYeCTBa (€C/I OHO ecThb) U hamMmmwivs aBTopa (PyCcCKOSI3bIYHbII Bapy-
aHT) (pudT — 14 MyHKTOB, MOMYKUPHBIN MPSIMOIL, BRIpAaBHMBaHIE T10 PAaBOMY Kpalo).

4. MecTo pa6GoTbl aBTOpa (Ha3BaHMe OpPraHM3aluM), FOPOJ, CTPaHa (PYCCKOSI3BIYHbIN Bapu-
aHT), aJpec JIeKTPOHHO MOUThI (PUdT — 12 MYHKTOB, CBET/IbIN KYPCUB, BBIPABHMBAHME T10 TIPABOMY
Kpalo).

V coaBTOPOB, paboTAIOUIMX B OMHOM OpraHM3aINn, ee Ha3BaHue He OyOIMpyeTcs.

O6pasey opopmaeHus:

X. X. XXXXXXXX

Kpacrospckuii zocydapcmeenHsiii nedazoeuueckuti yHusepcumem, Kpacrospck, Poccus.
E-mail: xXXXXXXXXXXX

X. X. Xxxxxxxxx!, X. X. Xxxxxx?

Toanbckuti yHusepcumem ¢usuueckoti Kyniomypot u cnopma, I'oanusck, ITonvuia.

E-mail: 'xXXXXXXXXXXX; ?XXXXXXXXXXXX

5. AHHomauus. ... (lupudT — 12 MyHKTOB, MEXXCTPOUHBI MHTEPBAJ — 1, BBIpaBHMBAHME T10 IIMPUHE
crpanuibl). O6bem anHoTaumu 350-400 c10B.

AHHOTalMs — ckatoe pedepaTMBHOE M3JIOKEHMEe comepskkanus nyonukauyu. ComepskaTeabHbIe
KOMIIOHEHTBI aHHOTaLMM He TO/DKHBI AyOIMPOBaTh IPYT APYyTa.

CTpyKTypa aHHOTaLMY (BCE CTPYKTYPHBIE YacTy 0(hOPMIISIIOTCSI C HOBOTO ab3aria):

Bgedenue. (IIpenpiCTOpMsl MPESIPUHSITOTO aBTOPOM MCC/IENOBAHUSI: AKTYaJIbHOCTb IPOOIEMbI,
TIPUYMHBI €€ BOSHMKHOBEHMS ¥ 000CHOBaHMe He0OX0IMMOCTH ITOVICKA ee PelIeHMit.)

Lenw. (Kpatkoe GopmyanpoBaHye TeOPeTUYECKON WM MPaKTUUECKOi 3a1auM, KOTOPYIO HaMepe-
BaJICSI PELINTH aBTOP.)

Memodonoeusi, vemodst u memooduxu. (OrcaHue VHCTPYMeHTapUsI UCCIeOBaHMsL.)

Pezynemamet. (IlocenoBaTenbHOe CTPYKTYPMPOBAHHOE M3JIOKEHE TTPOMEKYTOUHBIX Y KOHEUHBIX
MUTOTOB MUCCIeI0BAHMS C BHITEKAIOUIVIMM M3 HUX BBIBOJAMIA.)

Hayunas Hogu3Ha. (PeanbHblil BRI, UCCIEIOBAaHMS B Pa3BUTHE TEOPUM ITeJarOTUKYU U 06pa3oBa-
HMSI, @ TAKKE CMEKHbBIX C HUMM HayUYHBIX OTPaciieit.)

The Education and Science Journal. Scholarly journal Vol. 26, N2 3. 2024

195



Tpakmuueckas 3Hauumocmes. ([IpUKIagHbIE ACIEKTHI UCC/IENOBAHNS, BO3SMOXHOCTM ITPAKTUUYECKOTO
MCIIONIb30BaHMSI €T0 Pe3y/IbTaTOB.)

6. Knrouessie cnoga. (ILlpudt — 12 MyHKTOB, MEXCTPOYHBI MHTEPBAJI — 1, BBIpaBHMBAHME TI0 LIN-
puHe cTpaHuLibl. 5—10 OCHOBHBIX MCITOMb3YIOIIMXCS B TyOIMKALIMN T€PMUHOB M ITOHSITHI (CJIOB MM CJIO-
BOCOUYETaHMIA)).

KitroueBble ¢J10Ba — MHCTPYMEHT MOVCKa MH(DOPMaLuy MOTeHIMaTbHBIMU YATATENISIMM CTATbMU, TI0-
9TOMY CITMCOK TAKMX CJIOB IO/DKEH ObITh IIOJHBIM ¥ OLHOBPEMEHHO JJAKOHUYHBIM M TOUHBIM.

7. Bnazodapuocmu. (IlpudTt — 12 MyHKTOB, MEKCTPOUHbBIN MHTEPBaI — 1, BBIpaBHUBAHME T10 IIN-
pUHe CTpaHMIIbl. YKa3bIBAIOTCS OPraHM3alyy, oKaszaBiiye (UHAHCOBYIO MOLIEP)KKY VCCIeNOBaHMS,
U JTIOIM, TIOMOTaBIINe MTOATOTOBUTH CTAThI0. XOPOIIMM TOHOM CYMTAETCS BhIpaXKeHMe MPU3HATEbHOCTU
QHOHMMHBIM pelleH3eHTaM).

8. Ina yumupoeanus: (ILpudt — 12 MyHKTOB, MEXXCTPOUHbIV MHTEPBAJ — 1, BBIPABHMBAHME TI0 LINPU-
He cTpaHuIbl. Jlaetcst Gubnmorpaduueckoe omicaHme cTathy (Togpo6Hee o IpaBuIax 6ubmorpaduyeckmx
onycanuii cM. 1. 18)).

Ob6pasey opopmnerus:

Jna yumuposanus: Xxxxxxxx X. X. XXXXXXXXXX XXXXXX XXXXXXXXXXX // OO6pa3oBaHyue 1 HayKa.
20XX.T...,N2....C....—....DOI: ...

Manee 1. 2—8 oy6Iupyo0TCs Ha aHIVIMIICKOM sI3bIKe. [[JIs cTaTeli Ha aHIJIMIACKOM SI3bIKe TI0C/IeI0-
BaTeJIbHOCTh OOpaTHAsI: CHavaaa 0popMIISIeTCST aHIVIOSI3bIYHBIN BapUaHT — II1. 9-15, MOTOM C/iefiyeT ero
AaHaJIoT Ha PYCCKOM sI3bIKe — M. 2—8.

9. AHIVIOSI3bIUHBIN BapMaHT Ha3BaHMs CTaTby (WPUGBT — 14 MYHKTOB, NOMTYXKUPHBIH, IPSIMOIA, BbI-
PaBHMBAHUE TIO IIEHTPY).

10. AHIJIOSI3bIUHBIN BapMaHT MHUIIMAJIOB MMEHU, OTUECTBA (e OHO eCTh) U haMUIuU aBTopa
(upudT — 14 MYHKTOB, MOMY>KUPHBIIA, TIPSIMOIi, BBIPAaBHMBAHME 10 IIPAaBOMY KPalo).

11. AHIVIOSI3BIYHBIN BapMaHT HAMMEHOBaHMSI MeCTa PaboThl, FOPOJa, CTPAHbI, aAPEC TEKTPOHHOMN
1ouThI (pudT — 12 MYHKTOB, CBET/IbIN KyPCUB, BRIpPABHMBAHME I10 TIPABOMY Kpalo).

V c0aBTOPOB, pabOTAOLIMX B ONHOM OpraHM3alnn, ee Ha3BaHue He Oy6IupyeTcs..

Obpasey opopmneHus:

X. X. XXXXXXXX

Krasnoyarsk State Pedagogical University named after V. P. Astafiev, Krasnoyarsk, Russia.
E-mail: XXXXXXXXXXXX

X. X. Xxxxxxxxx!, X. X. XXxxxx>

Gdansk University of Physical Education and Sport, Gdansk, Poland.

E-mail: 'xXXXXXXXXXXX; *XXXXXXXXXXXX

12. Abstract. (AuHOTauyst. HpudT — 12 MyHKTOB, IPSIMO¥, MEKCTPOYHBII MHTEPBA — 1, BBIDABHU-
BaHMe M0 MMPYHE CTPAHULIBI).

Introduction. (ITpeppicTOPMST NPEAIIPUHSATOrO aBTOPOM MCCIENOBAHMSI: aKTyaJIbHOCTb ITPOGIEMBI,
MIPUYMHBI ee BO3HMKHOBEHMSI 1 000CHOBaHMEe HEOOXOAVMOCTH TIOUCKA €€ PelleHni.)

Aim. (Uens.)

Methodology and research methods. (MeTonomorusi, MeTObI ¥ METOOVKN UCCIeJOBAHMS.)

Results. (Pe3ynbraTsl.)

Scientific novelty. (HayuHast HOBM3Ha.)

Practical significance. (IlpakTu4ecKasi 3Ha4MMOCTb.)

13. Keywords. (KntoueBble cioBa. HIpudt — 12 MyHKTOB, MPSIMOIi, MEKCTPOUHbBI MHTEpBAT — 1,
BbIpaBHMBaHMe 110 IIMPMHEe CTPAHMULIBI).

14. Acknowledgements. (bnarogapHoctu. llIpudT — 12 MyHKTOB, IPSIMOi, MEXCTPOUHBII MHTEP-
Bas — 1, BbIpaBHMBAHME T10 IIMPUHE CTPAHUIIBI).
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15. For citation. (Ins uytuposanus. pudt — 12 myHKTOB, NMPSIMOIA, MEXCTPOUHBI MHTEepBaI —
1, BIpaBHMBAHME TI0 MIMPUHE CTpaHUIIbL. [JaeTcst 6ubamMorpaduueckoe OmicaHne CTaThy (MOgPOOHee
0 rpaBmiIax 6ubaorpaduuecKmux onucaHuit cm. . 18)).

O6pasey opopmneHus:

For citation: Author A. A., Author B. B. Title of article. The Education and Science Journal. 20XX; 24
(1):...-....DOI: ...

16. OCHOBHOI TEKCT. O6beM — He MeHee 25, HO He Gojee 35 CTpaHMII, BK/TI0UAS TAOMMUIbI, PU-
CYHKU M CIIMCOK MCIIOJIb30BAHHBIX MCTOUHMKOB (LIPUGT — 14 MyHKTOB, MEXCTPOUHBIIT MHTepBal — 1,5,
BbIPaBHMBaHMeE I10 UIMPYHE CTPAHUIIBI).

Pykomuch (OCHOBHO# TEKCT) CTaThby MOXKET ObITb MpEeACTaB/lieHa Ha PYCCKOM MM aHIIMIACKOM
s13pIKe. OCHOBHOII TEKCT JOKEH ObITh PAa36UT Ha Pa3zesibl, KOTOPIM CJIEAYET AaTh KPAaTKUE 3arOJIOBKU.
CTpyKTYpMpOBaHMe TEKCTA MOXKET 3aBJCETb OT HAIIPABJIEHHOCTY (3MIIMPUYECKON MU TeOPeTUYeCKOo)
UCCIIeIOBaHYS. IMITMPUUECKYE UCCIeNOBAHNS JOKHBI COOTBETCTBOBAThH hopmarty IMRAD. TeopeTtuye-
CKM€e UCC/IeNOBAHMSI MOTYT MMeTh aBTOPCKYIO JIOTMKY OCHOBHOI TEKCT IMIMUPUYECKOTO UCCIeI0BaHMS
M3j1araeTcsi Ha PycCKOM MM @HITIMICKOM SI3bIKax B CJIeyIolleli IT0c/iefoBaTebHOCTH

1. BBegenue (Introduction).

2. 0630p auTtepartyps (Literature review).

3. MeTtoponorusi, matepuasnbl u metoasl (Methodology, materials and methods).

4. Pe3ynbTaThl uccnegoBanus (Results).

5. 06¢cyxpenne (Discussion).

5. 3akmiouenne (Conclusion).

Bce yactu TpebyeTcst BbIIENATh COOTBETCTBYIOUIMMY TI0/13ar0JI0BKAMM M M3JIaraTh B JAHHBIX pa3-
IleJlax peeBaHTHYIO MH(opMaIyio.

1. BBemenme (1-2 c.) [O/DKHO cofiepskaTh MHGOPMALINIO, MO3BOJISIIOIIYIO UATATEITIO TIOHSITh LIEHHOCTh
MpeCTaBIeHHOrO B CTaThe UCCIeNOBaHMsI 6e3 IOMOMHUTENLHOTO 00paleHust K IpyruM ucTouyHukam. Cre-
yeT 0603HAUUTb AKTyaJbHOCTh IMOJHMMAeMOl HAyYHO! MPO6IeMbI,BaYKHOCTD ITOVCKA ee pelieHus] ist
PpasBUTHS OTIpefelIeHHO OTpac/iv HayKy MV TTPaKTUUeCKOi AesiTebHOCTH. [lasiee pacKpbIBAaeTCs TEOPeTH-
yeckast ¥ IIpakTHyecKasi 3HauMMOCTb PaboThI € yKazaHKeM BOIIPOCOB, Ha KOTOPBIE IIOKa HeT YeTKMX HayYHO
060CHOBAaHHBIX OTBETOB ¥ KOTOPbIE COOGMPAETCSI pACCMOTpPeTh aBTOD (-bl). B 3aBepiieHne hopmynmupyoTcst
LieJIb CTaThy, ICCTIeJOBATEeIbCKYE BOIIPOCHI, TUIIOTe3a M OTpaHMYeHMS] MCCIelOBaHMsI, BbITEKAoLIye U3 T10-
CTaB/IEHHOM Hay4YHOI TIPOGIEMBI.

2. 0630p nmuTteparypst (1-2 c.). Heo6xonmMmo omucath OCHOBHbIE VICCIEIOBAHUS U MyOIUKALINHA,
Ha KOTOpBIe OIMMpaaach paboTa aBToOpa, UCTOPUIO MPOGIEMBbI U COBpeMEeHHbIe B3IVISIAbI HAa Hee, TPY.I-
HOCTM ee pa3paboTK; BBIIENUTD B 001eli MpobieMe acIeKThl, OCBellalecs B craTee. JKenatenbsHo
paccmoTpeThb He MeHee 25-30 1cToYHMUKOB (50 % KOTOPBIX AOJKHBI GbITh AHITIOSI3BIYHBIMU) ¥ CPABHUTH
B3IVIbl aBTOPOB, IpyueM He MeHee 70 % aHAIM3MPYeMbIX MCTOUHUKOB JIOJDKHBI ObITh M3AHbI IIOCIE
2015 roga. @. 1. O. aBTOPOB IUTUPYEMbIX PabOT peKOMEHYeTCs yKa3bIBATDb Ha sI3bIKE OPUTUMHAA LIUTH-
pyemoii ctatbu. Hanpumep: kak ommeuaem K. Furs [ ], no muenuto A. JI. Cudoposa... [ |

3. MeTtonosorusi, MaTepyaibl 1 MeTonbl (1-2 c.). OnychIBaOTCSI 0COGEHHOCTY OpraHKU3aLuy IPo-
BeIIEHHOTO MCC/IeOBaHUSI: er0 MeTofo/orueckast 6a3a, UCIOIb30BaHHbIE aBTOPOM METOLOIOTMYeCKue
TOJXOMbI ¥ METOJIBI (IKCIIEPUMEHT, MOJIeIMPOBaHMe, OIIPOC, TeCTMPOBaHKe, HabIoeHNe, aHanu3, 0606-
LIeHMe U T. JI.) U MEeTOMKM ¢ 060CHOBAaHMEM MX BbIGOPA.
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[pencTaBasieTCsl COCTAB yUaCTHUKOB, MECTO, BPEMSI U TOC/IeOBATEIbHOCTb BBITTOJIHEHMSI MUCCIIe-
JIOBaHMS, a TAaKKe TIPYMEeHSIBIINIICS JOTIOTHUTEeNbHBIN MHCTPYMEeHTapuii (IporpaMMHOe obecrieveHne,
amnmnaparypa u mp.).

4. Pe3ynbTaThl MCCIEIOBAHMS — OCHOBHOI pa3ies MyoImMKaiuin, 11e/ib KOTOPOTO — P MTOMOIIIM aHa-
JI13a, 0006ILEeHMST U IPYTMX METO0B 00Pa6OTKM MOTYU€HHBIX HAYYHBIM ITYyTEM JIOCTOBEPHBIX JAHHBIX apry-
MEHTMPOBAHHO [T0Ka3aTh pabouyio ruroTte3sy (-bi). CUCTeMAaTU3MPOBAHHbI aHATUTUYECKIMI 1 CTaTUCTAUE-
CKUIT MaTepuaa MOXeT ObITh IPEJCTABIEH B BUJE «IOKA3aTebCTB B CBEPHYTOM BUIE»: TAO/MNII, PAdUKOB,
CXeM ¥ PUCYHKOB. BaskHO TOMHUTB, UTO He HYKHO BKJIIOUATh CCBUIKYM B 3TOT Pa3fien; MOCKOIbKY IpeJ-
CTaBJISIIOTCSI TOJIBKO COOCTBEHHbBIE OPUTHMHAIbHBIE pe3ylbTaThl. CChUIATHCS Ha Jpyrue paboThbl IPUHSITO
B paspeine «O6CyKIeHNe pe3yabTaToB». Bce Ha3BaHMsI pUCYHKOB, TpaMKOB, Tab/INII, CXeM, KOMMEHTapUn
BHYTPY PUCYHKOB ¥ Tabui 0hOPMIISIFOTCST Ha PYCCKOM M aHIIMIACKOM SI3bIKaX.

5. OGCcy>KIoeHme pe3yJIbTaToB. B aTOM paszesie HysKHO OOBbSICHUTh 3HAUEHME MTOYYEHHBIX Pe3yilb-
TaTOB IS UCC/IeNoBaTeseil U3 pa3HbIX CTPAH: MOAUYEPKHYTbh BAXKHOCTb CBOETO MCC/IEOBAHUS U TO, KaK
OHO MOKEeT CITOCOGCTBOBATh MOHMMAHUIO CYIIECTBYIONIE/f B MUPOBOM HAay4HOM IPOCTPAHCTBE OOIIIe
npo6iembl. CieayeT COMOCTaBUTb CBOM Pe3Y/IbTAThl C paHee OMyOIMKOBAHHBIMU PAGOTAMU YUEHbIX U3
Pa3HbIX CTPaH MMPA, YKa3aTh, KaK Pe3y/abTaThl UCC/IEAOBAHNS TIOMOI/IN 3aMOTHUTD P0Gl B HAYUHOI
JIUTEPaType, KOTOpbIe paHee He GbIIM PACKPBITHI UM YUTEHBI.

6. 3akiroueHue. B aToM paszene HeOOGXOAVMO COOTHECTHU MOTyYeHHbIE Pe3y/IbTaThl C 3asIBJIEHHbI-
MU BO BBEJIEHUM 1I€JIbI0 U TUTIOTE30i1, KPATKO OTBETUTDh Ha IMOCTABIEHHbIE MCC/IEA0BATEIbCKIE BOTIPOCHI.
YMeCcTHO NOAYepKHYTh HAYYHYIO ¥ TPAKTUUECKYI0 3HAUMMOCTb IIPOBEIEHHOTO VICC/IeIOBAHNUS M CIIPOTHO-
31POBATh BO3MOKHbIE BAPMAHTBI PA3BUTHMS WU PELIeHNMs IIPOOIeMBbI.

17. TlogroroBKa JaHHBIX. VUTIOCTpaIMK, BKJIIOYAs] PUCYHKM U TaOIUIIbI, IBJISIOTCS Hanbomee a¢-
(heKTMBHBIM CITOCO60M TIPECTaBIEHNUST Pe3yIbTaToB. VILTIOCTpaIiuy He TO/DKHBI Ay6aMpoBaTh MHGOP-
Manuio, ONMMCAaHHYIO B TEKCTe. HO,ILHI/ICI/I K pUCYHKaM " TaGJ’II/[LlaM OOJ/DKHBI 6]>ITI> CaMOoO0CTAaTOYHbIMMU U
BBITIOJIHEHHBIMM Ha [BYX sI3bIKaX (PYCCKOM U aHIJIUIICKOM), He TPeOYIOIMMM MTOSICHEHWI B TEKCTE.

v O6bemMHbIE MaTepuabl ClIeAyeT BKIIOUMTh B KauecTBe [OTOMHUTEIbHOTO MaTepuana
(supplementary material). OHu 6ymyT pasMelieHbl Ha caiiTe U3JaHMs.

v/ JKenaTenbHO TPENCTAB/ISATh I[BETHON BapMaHT PUCYHKOB [JiSI OHJIAH-BEPCUM KypHalia U
PDF-aitioB 1 uepHO-6eblit IJIs TeYaTi.

v CremyeT yuuThIBaTh pazmep mwpudra B MILTIOCTPALUSIX TTOCTe GOopMaTUPOBAHMS JKypHAIa.

18. CIIMCOK MCIOIb30BAaHHBIX MCTOYHMKOB HAa PYCCKOM s13bIke — 30-40 mybnmkaumii, U3 HUX
He MeHee 50 % 3apy6eskHbIX, M3gaHHbIX mocae 2015 r. CriMcok GopMuUpyeTcss B COOTBETCTBUM C ITO-
C/1e0BaTeIbHOCTHIO YIIOMUHAHUS MICTOYHMKOB B TeKCTe cTaTbhy (IpUdT — 12 MyHKTOB, MPSIMOIA,
MEKCTPOYHbIV MHTEPBa — 1, BBIpaBHUBaHMeE IO IMPUHE CTPAHUIIBI).

JIEKTPOHHBIE CCHIJIKU JOJI)KHBI OTKPHIBATEHCS — OBSI3ATEJILHO ITPOBEPSIMTE!!!

B Texcre cTaTbhy CCHIIKM HA MCIIONb30BaHHbIE UCTOUHMKM CI€yeT YKa3blBaTh apabckumu mydpa-
MM COIVIACHO TOPSIIKOBOMY HOMepY B YKa3aHHOM CIycKe. HoMep CChIIKM M CTPAHUIIBI IIUTUPYEMOTO
MCTOYHMKA 3aK/TI0YAIOTCS B KBaJJpaTHbIe CKOOKN.

VICTOYHUKY B CIIVICKE He JO/DKHBI TOBTOPATHCSI! [1pV TOBTOPHBIX 0OPAIIEHNSIX K ODHOMY U TOMY Ke
MCTOYHMKY VICTIOJIb3YETCS Y3Ke TIPVCBOEHHbI BhIIlIe HOMep CChUIKM.

BHMMAHUE! B criiicke MCTOYHMKOB HeXKelaTeNbHbI CChUIKM HA AMCCepTaluM M aBTopedepaTs
IMCcepTalMii, TAK KaK OHYM PaCI@eHMBAIOTCSI KaK PYKOIMNCK U He SIBJISTIOTCS TeYaTHBIMY MCTOYHMKAMM.
ABTOpaM peKOMEeHJYeTCs CChIIAThCSI HA OPUTMHAIbHBIE CTaTbM JUCCEPTAHTOB I10 TeMe AVCCePTalOH-
HOJI paboThI.

Ecnu ccoiiku Ha duccepmayuu u asmopedepaimst He06xXo0uMbt, UX, KAK U CCHLAKU HA 00KYyMeHMbl
u u3daHus, He umeroujue agmopcmaea, ciedyem oopmasams 6 ude CHOCOK 8 ImeKcme cmamou.
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MpumMepbl opopMeHUa NUMTepaTypbl Ha PYCCKOM fi3blKe

1. Bensikosa E. I. CMbIcI00pMEHTMPOBaHHAs Negaroruyeckas nosuius // lepgaroruka. 2008. N2 2.
C.49-54.

2. 3arBsisauHckuii B. V1. HactynuT niu artoxa Bosposknenus? CrpaTerusi MHHOBALIMOHHOTO Pa3BUTHS
poccuiickoro o6pasoBanus. 2-e usg. Mocksa: Jloroc, 2015. 140 c.

3. 3arBasuHckuit B. U. CrpaTermyeckme OpPMEHTUPbI Pa3BUTHUSI OTEUECTBEHHOTO 00Pa30BaHMsI
U myT! uX peanmusanuu // O6pazoBanne u Hayka. 2012. N2 4 (93). C. 3-16. DOI: 10.17853/1994-5639-
2012-4-3-16

4. Platonova R. 1., Levchenkova T. V., Shkurko N. S., Cherkashina A. G., Kolodeznikova S. I.,
Lukina T.N. Regional Educational Institutions With in Modern System of Education // IEJME-Mathematics
Education. 2016. N2 11 (8). P. 2937-2948.

5. MyxopbsiHoBa O. A., Hegsumkait C. B. Ponb 06pa3oBaTe/bHbIX YUPEKIEHUI B Pa3BUTUU ULIEU
COLIMAAbHOTO TpeNIIPUMHMMATEeNbCTBA Cpely MOJOoAexy [JnekTpoH. pecypc] // BectHuk CeBepo-
KaBKa3CKOro rymaHuTapHoro nuetutyra. 2015. N2 3 (15). Pesxum nocryna: http:/www.skgi.ru/userfiles/
file/%e2%84% 96%203(15).pdf (maTa obpamenus: 18.02.2016).

6. Flavell J. H. Metacognition and cognitive monitoring: a new area of cognitive developmental
inquiry // American Psychologist. 1979. N2 34. P. 906-911. Available from: http://jwilson.coe.uga.edu/
EMAT?7050/Students/Wilson/Flavell%20(1979).pdf (date of access: 10.12.2021).

7. Epemu 0. B., 3agoposknas E. 1. BupryanbHoe o6yuyeHyne MHOCTPAHHOMY SI3bIKYy KaK OIVH U3
CII0COOO0B pelieHus MPo6IeMbl KOMITBIOTEPHOI 3aBMCMMOCTY MJIA[IIINX IIKOJIbHUKOB // [epiieHOBCKue
yTeHusl. THOCTpaHHbIe SI3BIKM: MaTepyuasibl MeXKBY30BCKOI HayuHOi KoHbepeHuuy, 14-15 mas 2015 1.
Cankr-ITletep6ypr: PITIV um. A. U. TepueHa, 2015. C. 265-266.

18. Crincoxk nutepatypsl Ha aHmniickoM si3bike (REFERENCES)

Crpykrypa 6mubnmorpadndeckux onucaHuii Ha aHIIMiickoM si3bike B References oriynuaercs ot
npennucanHoit poccuiickum I'OCTom. IIpu odopmienuu References ciemyer npumepskuBatbesi BaH-
kyBepckoro ctwisg (Vancouver bibliographic style: http://guides.lib.monash.edu/citing-referencing/
vancouver).

HasBaHusi XypHaIOB ¥ JPYTUX epUOaMIecKX U3LaHMit B ONMCAHMSX CTaTell BhIAESIIOTCSI KypeH-
BOM 1 He OT/Ze/SIOTCS 3HaKOM //, KaK B PyCCKOSI3bIYHOM BapyaHTe.

TSl TpAHCMTEPALUY PYCCKOTO TEKCTa B JIATMHUILY PEKOMEH/IyeM MCIIONMb30BaTh caiiT http://www.
translit.ru
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MpumMepbl opopMeHUs NUTepaTypbl Ha aHINTUUCKOM fi3blKe

OnucaHue cTaTtbu

Format: Author A. A., Author B. B., Author C. C., Author D. D. Title of article. Title of journal. Date of
publication Year Month (repBbie Tpu 6yKBbI Ha3BaHMs Mecsiia) Date (ganee cokp. YYYY Mon (abb.) DD);
volume, number (issue number): pagination (page numbers).

(@opmam: ABTop A. A., ABTOp B. B., ABTOD B. B. HazBauue cratbu. Haszganue xcypHana. lata my6nmn-
Kauuu (Tof, UiV TOJ, MeCsII, YICJI0); TOM, HOMep BbIITyCKa: HOMepa CTpaHuIl.)

Examples (I[Ipumepst):

Efimova S. A. Academic and professional qualifications of graduates of the system of secondary vo-
cational education. Obrazovanie i nauka (mpaxcnum) = The Education and Science Journal (aHI. BapyaHT
Ha3BaHMs XypHana). 2021; 23 (1): 68-82. (In Russ.)

Horsburgh M., Ladmin R., Williamson E. Multiprofessional learning: The attitudes of medical, nurs-
ing and pharmacy students to shared learning. Blackwell Science Ltd MEDICAL EDUCATION. 2001; 35 (9):
876-883.

OnucaHue cTaTbU U3 3JIEKTPOHHOIO XypHana

Format: Author A. A., Author B. B. Title of article. Title of Journal [Internet]. Date of publication
YYYY Mon (abb.) DD [cited (yka3biBaeTcst sata o6paiieHnst K MuCTouHMKY) YYYY Mon (abb.) DD]; volume,
number (issue number): pagination (page numbers). Available from: URL

(®@opmam: ABTop A. A., ABTOp B. B., ABTOp B. B. HazBanue cratou. Hazeanue xypHana [Internet].
Iara nmybnvkaumum (rof uiam rof, mecs, unciao [YYYY Mon (abb.) DD]); Homep BbIrycKka: CTpaHMUIIbL.
Available from: nnTepHer-agpec).

Examples (TTpumepot):

Demenchuk P. Yu. Educational cluster as an institutional system for the integration of education.
Integracija obrazovanija (mpancaum) = Integration of Education (aHIJI. BADMAHT Ha3BaHMs KypHaia)
[Internet]. 2013 [cited 2019 Apr 17]; 4. Available from: http://cyberleninka.ru/article/n/obrazovatel-
nyy-klaster-kak-institutsionalnaya-sistema-integratsii-obrazovaniya (In Russ.)

Moscovici S. Social representations theory: A new theory for media research. Nordicom Review [In-
ternet]. 2011 [cited 2019 Sep 8]; 32 (2): 3—-16. Available from: http://yandex.ru/clck/jsredir?bu=47ul3e &-
from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B &text=&etext=5277.0pQXZvh0d

OnuncaHue MaTepuanoB KOHpepeHUUn

Format: Author A. A. Title of paper. In: Title of book. Proceedings of the Title of the Conference; Date of
conference; Place of Conference. Place of publication: Publisher’s name; Year of Publication. Pagination
(page numbers).

(®@opmam: ABtop A. A. Haszanue cratou. In: Hazeanue cOopHuxa. Mamepuanst kKoH(pepeHyuu (Ha-
38aHue KoHpepeHyuu); nata KoHGEPEHLMM; MeCTO ee MpoBeeHNus. MecTo u3manus: V3naTenbCeTBO; rof
ny6vkaiyy. CTp. (KOIMUYeCTBO CTPaHUIL B COOPHMKE WM HOMepa CTPaHMUII).

Examples (ITpumepet):

Markic S., Eilks I. A mixed methods approach to characterize the beliefs on science teaching and
learning of freshman science student teachers from different science teaching domains. Ed. by Tasar M. F.
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& Cakmakci G. In: Contemporary Science Education Research: Teaching. A Collection of Papers Presented at
ESERA 2009 Conference; 2010; Ankara, Turkey. Ankara, Turkey: Pegem Akademi; 2010. p. 21-28.

Rosov N. H. Mathematics course of secondary school: Today and the day after tomorrow. In: Zadachi
v obuchenii matematike: teoriya, opyt, innovatsii. Materialy Vserossiyskoy nauchno-prakticheskoj konferencii
(mpaucnum) = Problems in Teaching Mathematics: Theory, Experience, Innovation. Materials of All-Russian
Scientific Practical Conference; Vologda; 2007. Vologda: Publishing House Rus’; 2007. p. 6—-12. (In Russ.)

OnucaHue MmaTtepuanoB KoHpepeHUuUn (UHTepHeT)

Format: Author A. A. Title of paper. In: Title of Conference [Internet]; Date of Conference; Place of
Conference. Place of publication: Publisher’s name; Date of Publication [YYYY Mon (abb.) DD]; pagina-
tion (page numbers). Available from: URL

(@opmam: ABtop A. A. Ha3Banue cratbu. In: Hassanue koHpepenyuu [Internet]; nata KoHdpepeH-
LMU; MeCTO MpoBeseHust KoHbepeHumn. Mecto usganusi: M3parenbctBo; rog nmybnukauuu [cited (yka-
3bIBAETCA JaTa obpauieHust K McTouHuky) YYYY Mon (abb.) DD]; crpanuipl. Available from: nurepHer-a-
npec)

Examples (I[Ipumepst):

Bespalova N. R. Parents’ attitude to preschool education and upbringing quality. In: Lichnost’, sem’ja
i obshhestvo: voprosy pedagogiki i psihologii: sbornik statej po materialam XV mezhdunarodnoj nauchno-prak-
ticheskoj konferencii. Ch. II. Novosibirsk: SibAK, 2012 (mpancaum) = XV International Conference on Personal-
ity, Family and Society: Issues of Pedagogy and Psychology [Internet]; 2012; Novosibirsk. Novosibirsk: Publish-
ing House SibAK; 2012 [cited 2017 May 17]; 400 p. Available from: http://sibac.info/conf/pedagog/xv/27821
(InRuss.)

Potocnik J. European Technology Platforms: Making the Move to Implementation. In: Conference on
Social Sciences and Humanities — European Parliament. Seminar with Industrial Leaders of European Tech-
nology Platforms [Internet]; 2005 Dec 16; Brussels. Brussels [cited 2016 Dec 10]. Available from: https://
ec.europa.eu/ european-technology-platforms-makingmove-implementation

OnucaHue KHUru (MoHorpadmumn, C60pHMUKHU)

Format: Author A. A. Title of book. Number of edition [if not first]. Place of Publication: Publisher;
Year of publication. Pagination (page numbers).

(@opmam: ABTOp A. A. HazBaHue kuuru. Homep nsganus (eciy He repBoe usganue). Mecto nspga-
Husi: Vi3parenseTBo; rog myomkanym. CTp. (KOMMUecTBO CTPAHML] B KHUTe VIV HOMepa CTPaHMIT).

Examples (IIpumepeot):

Khotuntsev Y. L. Tehnologicheskoe i jekologicheskoe obrazovanie i tehnologicheskaja kul’tura
shkol’nikov (mpancnum) = Technology and environmental education, and technological culture of stu-
dents. Moscow: Publishing House Eslan; 2007. 181 p. (In Russ.)

Bloom W. Personal identity, national identity and international relations. Cambridge: Cambridge
University Press; 2011. 290 p.
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OonucaHue KHUIK, pa3Meu4eHHoi4'| B ceTu UHTepHeT

Format: Author A. A. Title of book [Internet]. Place of Publication: Publisher; Year published [cited
(yKkaspIBaeTcst Jarta obpaieHust K uctouHuky) YYYY Mon (abb.) DD]. Pagination (page numbers). Avail-
able from: URL... DOI: (if available)

(Popmam: ATop A. A. HazBanue kuuru [Internet]. Mecro usnanusi: U3patensCTBo; rof, my6aKa-
1y [cited (yKasbiBaeTcs mata obpaiieHns K ucTouHuky) YYYY Mon (abb.) DD]. Ctp. (KonuuecTBo cTpa-
HUII B KHUTe W HOMepa cTpanui). Available from: nnrepuer-agpec. DOI: (eciiut ecTb)

Examples (TTpumepol):

Maslow A. G. Motivacija i lichnost’ (mpancnum) = Motivation and personality [Internet]. Moscow:
Publishing House Direkt-Media; 2008 [cited 2019 May 20]. 947 p. Available from: https://litra.pro/moti-
vaciya-i-lichnostj/maslou-abraham/read# (In Russ.)

Bainbridge W. S. Technological determinism in construction of an online society. Virtual Sociocultural
Convergence [Internet]. New York: Springer; 2016 [cited 2018 Feb 10]. p. 25-43. Available from: https://doi.
0rg/10.1007/ 978-3-319-33020-4 _2

19. ABTOpCKas cripaBKa Ha PYyCCKOM SI3bIKe

HUngopmauus o6 asmope (agmopax):

@. 1. O. MOMHOCTBIO — yueHble CTelleHb M 3BaHMe, JOKHOCTD, ITOJTHOe Ha3BaHMe OpraHu3aluu,
B KOTOpOIt pab6oTaet aBTop; ORCID, ResearcherID (eciu ecTb); ropog, ctpasa. E-mail: ...

20. Bknad coaemopos. (PekoMeHIyeTCsl yKas3aTh, eCi aBTOPOB HECKOJIbKO.)

[Topsimok onvcanus GaKTIUECKOTO yYacTHsI B BBIIIOTHEHHO paboTe COaBTOPBI CTAThM OIIPEIENSIOT
CaMOCTOSITEbHO.

21. ABTOpCKas cripaBKa Ha aHIVIMIICKOM SI3bIKe

Information about the author (s): (Mudopmanust 06 aBTope (aBTOpax))

................... (OdopmiisieTcst aHAIOTMYHO PYCCKOMY BapMaHTY.)

22. Contribution of the author (s): (Bxyiag coaBTOpoB)

................... (OdopmiisieTcst aHaIOTMYHO PYCCKOMY BapMaHTY.)

IIpu npebsIBIEHUN CTATBY AaBTOPBI JO/DKHBI IIOATBEPAUTD €€ COOTBeTCTBYE HUIKeCTeAyIo-
IIVUM TPeGOBaHMSIM:

1. Cratbst paHee He 6blIa ONTYG/IVIKOBAHA, a TAKKE He IIPeCTaB/IeHa Il paCCMOTPeHsI U ITy6/mKa-
LMY B IPYTOM SKypHase.

2. ®ait co craTbeit IpeacTaBieH B hopmate mokymenTta Microsoft Word.

3. IIpuBeeHbI ITOJTHbIE MHTEPHET-aApeca ISl CChIJIOK TaM, Iie 3TO Heo6X0IMMO.

4. OCHOBHOJI TeKCT HabpaH C MOTYTOPHBIM MEKCTPOUHBIM MHTEPBAJIOM, HMIPUBTOM B pasmMepe
14 myHKTOB; 1151 BbI/I€JIeHMI1 MCTIONBb30BaH KypCKB, a He MoiuepKUBaHMe (38 UCKIIOYeHeM MHTePHeT-a-
IpecoB); BCe WITIOCTpaLuy, rpadyKy M TabGIUIbl PACIIONOKEHbI B COOTBETCTBYIOLIMX MeCTaX TeKCTa,
a He B KOHIIe IOKyMeHTa.

5. TeKCT COOTBETCTBYET BCEM OCTAIbHBIM, B TOM uncie 6ubaorpadnieckum Tpe6oBaHNsIM, Iepe-
yycieHHbIM B [IpaBuiax [ijist aBTOpPOB, pa3MelleHHbIX Ha cTpaHuie «O sKypHaie».

B cryuae HecoOII0eHUS ITepeunc/IeHHbIX BbIle TPeGoBaHmii
PyKOIMCh GyIeT OTKIIOHEeHa peJaKuyert
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AUTHOR GUIDELINES

Submitting articles

Authors are requested to submit their manuscripts as a single file using our online submis-
sion system (https://www.edscience.ru/jour).

The email should contain the author’s mobile phone and e-mail address. Receipt will be confirmed
by an automatically generated notification.

The submitted articles should include the following essential components:

- Clear identification of the research purpose and its relevance to current scientific issues;

- Extensive analysis of previous research in the field;

- Detailed presentation of research materials and research findings;

— Research conclusions and implications for further research.

Formatting requirements:

e File format — MS Word (*.rtf);

e Font - Times New Roman;

e Font size - 14 pt;

e Spacing - 1.5 lines;

e Paragraph indention - 1.27 c¢m;

e Margins — 2 cm;

e Alignment - justified;

e Hyphenation mode — automatic;

e Emphasis — italic or bold;

e Text references — in square brackets with a reference number and quoted page number;

e Hyphens - distinguished from dashes;

e Dashes and inverted commas to be used consistently throughout text;

e Type styles and columns are to be avoided;

e No extra line spaces between paragraphs;

e Figures — black and white, without halftones, in graphic vector formats, such as WMF, EMF, CDR
or Al;

e Raster (bitmap) — in TIFF, JPG formats at a minimum resolution of 300 dots per inch (dpi);

e Diagrams from MS Excel and MS Visio programs should be supplied in original file form.

e Formulas are typed using MathType only. Linear formulas are typed on keyboard (not in a math-
ematical editor).

Text Structure

1. UDC (refer to the Universal Decimal Classification http://teacode.com/online/udc/) (Font size
14, bold, left alignhment)

2. Paper title (Font size 14, bold, centre alignment, upper case)
The title should be concise and informative (less than 10 words), clearly conveying the essential
research findings.
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3. Author names (Font size 12, bold, right alignment)

Author names should be presented in the following order: First name, middle name (initial),
surname.

Authors’ names should be separated by commas.

4. Author affiliation (Font size 12, light italic, right alignment)

Author affiliation should be presented in the following order: Institution, city, country. Provide
an e-mail address.

Use a shared affiliation when the authors have the same institution.

Format:

X. X. XXXXXXXX

Krasnoyarsk State Pedagogical University named after V. P. Astafiev, Krasnoyarsk, Russia.
E-mail: XXXXXXXXXXXX

X. X. Xxxxxxxxx!, X. X. Xxxxxx>

Gdansk University of Physical Education and Sport, Gdansk, Poland.

E-mail: 'xXXXXXXXXXXX; ?XXXXXXXXXXXX

5. Abstract. (Font size 12, line spacing - 1, justified alignment). The abstract should be between
350-400 words in length.

The abstract plays the role of an enhanced title, providing essential information about the article
content.

Abstract structure:

e Introduction. (Dedicate at least a few sentences to providing the context or background of the
research paper, to explaining any motivation for conducting that specific research, and to identifying the
significance of the research and how it aims to fill a research gap.)

e Aim(s). (Consider the aims and intentions of the study as well as outline any important questions
or hypotheses.)

e Methodology and research methods. (Use this section to concisely justify and identify your study’s
approaches, methods, design aspects, key variables and any relevant data-analysis procedures.)

e Results. (Present the main findings and results of the research’s key aims, questions and hypoth-
eses, as well as provide some discussion of any additional considerations that were encountered during
the research process.)

e Scientific novelty. (Refer to one or elements that are new in the research, including new meth-
odology or new observation, which leads to a new knowledge discovery in the theory of pedagogy and
education, as well as related scientific industries.)

e Practical significance. (Highlight practical suggestions for application of the research or implica-
tions for future research.)

6. Keywords. (Font size 12, line spacing - 1, justified alignment)

Keywords are one of the most important factors in the discoverability of scientific articles indexed
in bibliographic databases. The paper should contain a list of 5-10 keywords, which reflect the research
problem, achieved results and applied terminology.

7. Acknowledgements. (Font size 12, line spacing — 1, justified alignment)

When acknowledging, thank all those who have helped in carrying out the research (chairs, super-
visors, funding bodies, or other academics, e.g. colleagues or cohort members).

It is a common practice for authors of an academic work to thank the anonymous reviewers at the
journal that is publishing it.
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8. For citation: (Font size 12, line spacing - 1, justified alignment). A bibliographic citation pro-
vides relevant information about the author(s) and publication (author name(s), article title, journal
name, publication year, volume and issue number, page range of the article, and article DOI).

Format:

For citation: Author A. A., Author B. B. Title of article. The Education and Science Journal. 20XX; 24
(1):...—...DOI:

Sections 2-8 (paper title, author names, author affiliation, abstract, keywords, acknowledgements,
bibliographic citation) should be provided in Russian using the same text structure and require-
ments.

9. Body text (Font size — 14 points, line spacing - 1.5, justified alignment)

The paper should be between 25-35 pages, including tables, figures and references. In some ex-
ceptional cases, when the work represents great scientific value, larger manuscripts can be considered.

The manuscript (body text) of the article may be presented in Russian or in English. The ma-
nuscript should be divided into clearly defined sections. Subsections should be given a brief heading.
Manuscripts should be structured according to whether their subject matter is of an empirical or the-
oretical nature. Empirical works must conform to the IMRAD format, whereas those having a theoretical
character may be constructed following the relevant logic of argumentation.

Order of sections in the IMRAD format:

1) Introduction.

2) Literature Review.

3) Methodology, Materials and Methods.

4) Results and Discussion.

5) Conclusion.

1) Introduction (1-2 pages) announces the research problem and its relevance to current theore-
tical and practical issues in the field. It establishes the scope and context of the research by analysing
the most relevant publications on the topic being investigated. The Introduction conventionally leads
the reader from the general background information describing the current research focus in the field
and specific terminology, through identification of a research problem or gap in the existing knowledge
to a statement of the aims and objectives of the paper. It is of importance to highlight the potential out-
comes and implications for further research.

2) Literature Review (1-2 pages) critically surveys scholarly papers and other sources relevant to
the problem being investigated. This section is designed to provide an overview of literature the author
studied while researching the topic and to demonstrate how the work fits within a larger field of study. It
is common practice to overview no less than 20-40 publications, with the majority of them to be retri-
eved from international English-language sources.

3) Methodology, Materials and Methods (1-2 pages) section presents actions taken to study the
research problem and the rationale behind the application of specific procedures, such as observation,
survey, test, experiment, analysis and modelling. This information should be detailed enough for an in-
terested reader to understand the principles that allowed the researcher to select, process and analyse
data pertaining to the phenomenon under study. This section provides the information by which the
overall validity of the work can be judged. Where the study is aimed at developing a particular model,
it should be detailed in this section. The authors’ names should also be integrated into the text, e.g.
Scholtz [1] has argued that ...

4) Results and Discussion (varies in length depending on the amount of information to be presen-
ted) reports the findings of the study and provides their evidence-based interpretation. In this section,
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the working hypotheses underpinning the study are either confirmed or rejected. A comprehensive and
objective description of the research results allows the reader to follow the logic of argumentation that
the author applied when analysing the obtained data. It is important to be concise and avoid presenting
information that is not critical to answering the research question. The research findings are conventi-
onally supported by non-textual elements (tables and figures) in order to further explicate key results.
The most significant results are given critical consideration in the text. It is desirable that the results
presented in the article be compared with those obtained in other studies. Such comparisons can be
helpful in describing the significance of the study in terms of how its findings fill existing gaps in the fi-
eld. This section is considered to be the most important part of the research paper because it reveals the
underlying meaning of the study and formulates a more profound understanding of the research problem
under investigation.

5) Conclusion (2-3 paragraphs) is not a mere summary of research results; rather, it is a synthe-
sis of main points. It highlights key findings by noting their important theoretical and practical impli-
cations. A synthesis of arguments presented in the text should be provided to demonstrate how they
converge to address the research aim stated in the Introduction. Directions for future research should
also be outlined.

10. Data preparation. Illustrations, including figures and tables, are the most effective way to
present results. Illustrations should not duplicate the information described in the text. Information in
figures and tables should be clear that do not require further explanations in the text. Each table or figure
should be displayed with a clear and concise title.

v Additional data or materials can be included as a supplement to a manuscript. Such materials will
be posted on the Education and Science Journal website.

V It is desirable to provide colour images for the electronic edition of the Journal and PDF files and
black and white images for a printed version.

v Note the font size in illustrations after formatting and converting.

11. References (Font size — 12 points, line spacing - 1, justified alignment)

References should be formatted according to the Vancouver bibliographic style (refer to http://gui-
des.lib.monash.edu/citing-referencing/vancouver).

This implies that:

e in-text references are given in square brackets using an Arabic numeral;

e a sequentially numbered reference list providing full details of the corresponding in-text referen-
ce is given at the end of the text.

Please, check if a URL is valid.

Do not duplicate the sources in reference list. Find and remove duplicate references. If the
source is referred to again, the same number is used.

Follow the examples below closely for all layout, punctuation, spacing and capitalisation. These
general rules apply to both print and electronic articles.
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Bibliographic description of a journal article (periodicals)

Format:

Author A. A., Author B. B., Author C. C., Author D. D. Title of article. Title of journal. Date of pub-
lication Year Month (Abbreviate months to their first 3 letters) DD; volume, number (issue number):
pagination (page numbers).

Examples:

Efimova S. A. Academic and professional qualifications of graduates of the system of secondary
vocational education. Obrazovanie i nauka = The Education and Science Journal. 2021; 23 (1): 68-82. (In
Russ.)

Horsburgh M., Ladmin R., Williamson E. Multiprofessional learning: The attitudes of medical, nurs-
ing and pharmacy students to shared learning. Blackwell Science Ltd MEDICAL EDUCATION. 2001; 35 (9):
876-883.

Journal titles are not abbreviated.

Bibliographic description of a journal article (periodicals)
retrieved from the Internet

Format:

Author A. A., Author B. B. Title of article. Title of Journal [Internet]. Date of publication YYYY Mon
(abb.) DD [cited YYYY Mon (abb.) DD]; volume, number (issue number): pagination (page numbers).
Available from: URL DOI: (if available)

Examples:

Demenchuk P. Yu. Educational cluster as an institutional system for the integration of education.
Integracija obrazovanija = Integration of Education [Internet]. 2013 [cited 2019 Apr 17]; 4. Available from:
http://cyberleninka.ru/article/n/obrazovatelnyy-klaster-kak-institutsionalnaya-sistema-integratsii-ob-
razovaniya (In Russ.)

Moscovici S. Social representations theory: A new theory for media research. Nordicom Re-
view [Internet]. 2011 [cited 2019 Sep 8]; 32 (2): 3-16. Available from: http://yandex.ru/clck/jsre-
dir?bu=47ul3e &from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B &text=&etext=5277.0pQXZvh0d-

Bibliographic description of a conference paper

Format:

Author A. A. Title of paper. In: Title of book. Proceedings of the Title of the Conference; Date of Con-
ference; Place of Conference. Place of publication: Publisher’s name; Year of Publication. Pagination
(page numbers).

Examples:

Markic S., Eilks I. A mixed methods approach to characterize the beliefs on science teaching and le-
arning of freshman science student teachers from different science teaching domains. Ed. by Tasar M. F.
& Cakmakci G. In: Contemporary Science Education Research: Teaching. A Collection of Papers Presented at
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