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CABAK YJEPICIHJIE OKYIILLIAPABIH AKBLI-Oi OPEKETIH
TAMBITY IBIH K OJIJIAPBI

Anparna. Makanana cabak yAepiciHAe OKYIIbUIApAbIH AaKblI-OM OpEKETIH JaMbITYAbIH
MaHbI3bl KapacThIpbUlFaH. OKyHIbUIapAbIH TaHBIMABIK OEJICEHAUIITH apTThIPY apKbUIbl OJapblH
oiinmay Jaraputapel, nepbec OunmiM  amy KabineTi koHe (YHKIMOHANABIK CayaTThUIBIFBIH
KaJIbIITACTBIPY MAceNeci KaH-KaKThl TaJKblIaHAbl. OKBITYy YJEpiCIHIErT OKYIIBIHBIH aKbLI-OH
OpEKETIH 3epTTereH FalbIMAap eHOEKTepl capalaHblll, OJapblH «aKbLI-0i» Typallbl aHbIKTaMasaphl
MEH TYKBIPBIMIAPHI XKikTene KapacTeipbuinbl. M.M. MaxmyrtoB, I1.5. INanenepun, JI.B. 3aHkoB,
I'N. Ilyxmna xoHe JK.-)K. Pycco CbIHIBI FanbIMIapAblH —TEOPUSUIBIK — KO3KapacTapbl
CaJIBICTBIPBUIBIN, OJIApAbIH cabakra KOJAAHbULYy MYMKIHIIKTepl Tanjganasl. Oiinay TyprepiHe
TOKTAJIBII, OJIap/blH O1p-OipiHEH albIpMalIbLIBIKTApbl TEOPHUSIIBIK TYPFbIIaH TYCIHAIPIIIIN, Olapibl
JAMBITYJIbIH KOJJapbl NMPAaKTUKAJIBIK TalcbhlpMajapMeH OaiIaHbICThl KapacThIpbulabl. OnapabiH
HOTHDKECI TaJKblIaHbl. AKBUI-OM OpeKeTiH JaMbITy cabak Ma3MyHBIH TE€PEH MEHrepyre, Tauiay,
CAJIBICTBIPY JKOHE KOPBITBIHIBI JKacay KaOlJIeTTepiH JKETUIAIpyre BbIKIAd eTeTiHI KATTBIFY-
TancelpManap apkpuibl gonenaeHnl. Conpai-ak, «rpaduKalblK AUKTaHT», «AKIapaTThIK
oprasaizep», «YmI mas3ia — yw cypaky», <«OKemicTi apuibl» 9icTepi OKYHIBUIAPAbIH TaHBIMJIBIK
OeNICeHIIITIH apTThIpYFa, Oilylay JIaFAbUIaphIH KAJIBIITACTRIPYFa )KOHE CO3/1H Typa KoHE aybICIalIbl
MaFbIHATAPBIH CAaHANIBI MEHrepyre OarbITTallFaH THIMII OMICTEMENIK TOCUT PETiHAE YCHIHBUIIHI.
JKanmbel OKyIIBIHBIH aKbLI-OH OpPEKETIH JaMBITYy Macejeci Ka3akK TUTHCH rpaMMaTHUKAJIBIK
aKmapaTrapibl ~ MEHIepTy  Ke3iHJe  OKY-TaHbIMIBIK  JaFAblIapibl  JaMbITYMEH  Katap
MICUXOJIOTUSMEH OaiIaHbICThI TaJaHIbI.

Tyiiin ce3aep: aKplI-0H, JIOTUKAJBIK OWJay, a0CTpaK Tl oillay, MHAYKTUBTI, A€TYKTUBTI

Kipicne

Kasipri 6inim 6epy kyieciniH 6acTbl MakcaThl — TeK KaHa OuliM Oepy emec, COHbIMEH KaTap
OKYIIBIHBIH aKbLI-OM OpeKeTi apKbliIbl XKaH-KaKThl JaMyblHa bIKNan eTy. Cabak OapbIChiHIA
OKYIIBUTAP/IBIH aKbUI-OM KaOiJeTTepiH KeTUAipy — OUTiMIi camajibl MEHTepTyiH, AepOec oinay
MEH LIBIFApPMaIIBIIBIKTBl KaJbIITACTBIPYABIH 0acThl jk0Jbl. Oiinay — OyJ1 3aTTap MeH KyObLIbICTap
apacelHJarbl TaOMFU OaliJlaHBICTap MEH KaTbhlHAcTapAbl OCHHENENTIH MCUXUKAIBIK opekeT. Oinay
MH KBIPTBICBIH/IA JKY3€re acaThlH ICHXHKAJIBIK MpoIecc OOJFaHBIMEH, ON TaOWFaThl >KarbIHAH
aneymertik. “Oinay nmereHimiz — Oenrimi Oip aopekeneri MUIBIH JaMybl HoTHkeci”. “Onmay —
MUJIBIH JKeltici”. Mu xaHyapisapaa na 6ap. OaH ajaMm MUBIHBIH €pEKIIENiri — eMip CypreH opTachl,
OHBIMEH KapbhIM-KaTbhlHACBl Oap. SIFHHU, oiimay — KapbeIM-KaTbiHAc HOTHKeci. O yIniH aTa-aHamap
MEH MEKTeIl MyFaimaepi Oatanapasl Qyphic oWiai Oiayre yipery, TarapuIauaslpy Kaxker [1, 58].

Oiinay — TaHbIM yJAepiciHAEr KypAenai KyOblIbIC, ajl TaHBIM JIET€HIMI3 — OyJ1 YHeMI1 XKYpeTiH
yaepic. On OinmeyneH Ouryre Kapail OarbITTalifaH Ol KUMBUIBIHBIH aJlaMHBIH CaHACBIH]IA
OelineneHyi Oosca, oiinay — aJlaMHbIH MU KbI3METIHIH *keMici. On — OapiblK agaMIapra TOH YFBIM.
Opaniry3 xka3ymbicsl XKaH-XKak Pycco «Omunb Hemece TopOue Typabl» JIeTeH POMaHBIHIA aKbL-
oii enOerine epekiie keHin Oenmi. Xau-Kak Pycco akpui-oiasl maMmeITy, nepdec oinay, TYCIHY
apKbIIBl OiTTIM amy yaepicTepiH epekine Konnaiasl. OHBIH OWBIHIIA, Oanara nabiH OumiMai Oepy
emec, 03 O€TIMEH oilayra Ypery — TopOueHiH 06acTel MakcaThl. TopOueli MoKIPTIH aCTPOHOMHUS
MeH reorpadusra yUpeTkeHae, oFaH JaibIH OUTIM/II JKaii FaHa alThIn OepMeli, KepiciHie, O1TiMIl
o3 OeTiMeH i37en TaOyblHA >KaFnai >kacaidibl. PycCOHBIH OHBIHINA, OaladapMeH COMJIECKEHIE CO3
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apKbBIJIBl €MEeC, OPEKET apKbUIbl YHPETKEH IYphIC; all co30eH TYCIHAIpY — TEK iC-OpeKeT MYMKiH
OonMaraH jkarjaiiia FaHa KOJJIaHbLTybl KepeK. Mblcaiibl, OMunbre TycOarap (OarbITTapabl) YHpeTy
YIIiH TopOuell OHbI o/iell OpMaHFa amaphblll aJacThIpajibl, COHJA OJI ©31 XKOJ 13/1eyre MaKOyp
Oonanpl. OChIHAN JKOJIMEH 631 alllKaH KaHAJIBIKTap DMUIIbIe epeKIle KyaHbIll chiinaiiasr [2,11].
JKan-XKak PycCOHBIH TYXBIPBIMJIaphl OKBITY OapbIChIH/IA OKYIIbIFA JAalbIH aKmapaT OepyaeH repi,
OHBI 63 OETIMEH 13/ICHYI'e )KOHE Ol KOPBITYFa OaFbITTaybIH MaHbI3bIH Kopcerei. COHIBIKTaH Oi1iM
Oepy yaepiciHae OKyIIbUIApAbIH JepOec OiaybIiH JaMbITHII, OJapAbIH THKIpUOe apKbLIbl TAHYbIHA
JKarai )kacay — THIMJII OKBITYABIH MaHbI3/Ibl IIAPThI OOJIBIN TaObIIa b

AKBIT-0M TOpOMECIHIH HETI3T1 TETIr1 — OKbITY yaepici. Cabak GapbichiHIa OipIECKEH dpEKEeTTEp
apKBUTBl OallajaplblH Oiyiay KoHE COWJey JaFAbuiapbl JKETUTIN, TaHBIMABIK KbI3bIFYIIBUIBIKTAPEI
apra Tyceal. bamamapablH OKy OpeKeTi MOHIH TYCIHIN, OUIIM KOpBIH MEHIEpeTiH Ke3eHl caldak
yZepici eKeHiH ecKepeTiH 0oJicak, aKbUI-Oi OENICeHIUTIriH apTThIpy, 3UATKEPIiK Kabilerrep MeH
JaFIbUIapasl JaMBITy OKBITYIBIH 0OacTel MiHAETTepiHiH Oipi Oomansi. M.M.MaxmyToB: «OKy-
TaHBIMJIBIK 1C-OpEKeT — MISKIPTTIH aKbUI-Oi OEJICEHIUTIr *oHE OHBIH 63 OeTiHIe i3/IeHIN OKybIHA
MYMKIHIIK OepeTiH apekeri» [3],- aen KapacTbipraH. SIFHH, OKYIIBIHBIH aKbUI-OM OCJICEHIIr OKY
TaHBIMJIBIK iC-OpeKeTTe, cabaK yAepiCiHJIe )Ky3ere acaThIHbIH Kope anaMbl3. Cabak yaepiciHae oKy
MaTepHajblH TEPeH MEHrepy, Oiylay ONepalusulapblH KaJlbIITACTBIPY, 3€pAesiey MEH Tajigayra
HETI3JENITeH OKYy OpeKeTTepi apKbpUIbl JKy3ere acaiabl. MyHmald TaHBIMIBIK —TarchblpManiap
OKYIIBUIAPJBIH aKbUI-OMBIH JaMBITyFa KarJail jkacam, OJapIblH JKaH-KAKTHl TYJIFa OOJIBII
KaJIBIITACYbIHA BIKIAJ €Tel.

3eprTey omicTepi MeH MaTepUAIAAPbI

[TegarorukansiK TypFbIa, OKYIIBUIAPABIH OWJIay KaOiJeTiH JaMbITaThiH OlT1iM Oepy yaepiciHiH
JKYHeI JKOHE MaKCaTThl TYple YUBIMAACTHIPBUTYBI MaHbI3Abl. Ma3MyHBI T€PEH, dMlicTeMeci THIM/I1
YUBIMIACTHIPBUIFAH OKY YPHAICI OKYWIBIIApABIH TaHBIMIBIK JeHrediH apTreipagsl. CabaxTa
OKYIIBUIAP/BIH aC epeKIIelirine, OeHiMIiIirine >KoHe KaOijeTiHe cail TarcelpMmanap Oepifin
OTHIpCa, OJIApAbIH  IIBIFAPMAIIBIIBIK OWJIAYbl MEH JKEKe TYJIFajblK JaMybl HOTHIKENi
KAJIBIITACATBIHBIH TOXIPHOE KOPCETIN OThIp. AKBUI-OM TOpOMECIH JKy3ere acwlpy Ke3iH7e
MYFaJIiMJIep OKYIIbUIAPABIH KEKe Japa epeKIIeNiKTepiH Ha3ap/a yCTayJIaphbl KaXeT.

AKBIT-0M TOpOMECIHIH YCTaHBIMIIAPBIH ca0aK yIepiciHae KOJNAaHy apKbLIbl TaFbl O1p MaHBI3IbI
MakcaT alkpiHAamaabl. OX — OKYIIBUTAPABIH JTYHUETAHBIMBIH KAIBIITACTHIPY OOJIBINT CaHAAJIbI.
byn apkpuibl omap onmeMIi TaHBII-OUTyre, TaOWFAT TMEH KOFaM JaMYbIHBIH 3aHIbUIBIKTapPbIH
MeHrepyre ymtbeuiaasl. Famemm M. IllykuHaHbIH aHBIKTAaybIHIIA OKYIIBIHBIH TaHBIMABIK 1C-
OpeKeTiH OEJNCeHIIpY — OKY MEH OKBITY/BIH KAJBIITACKIT KaJFaH TYpJiepiHe JEreH WHEPIUSHBI
KEHyre, MYFaJliM MEH OKYIIBIHBIH THIMJ1 OipJIeCKeH TaHBIMIIBIK 1C-OpeKeTTepiHe OarbITTajFaH
yaepic. TaHBIMABIK iC-OpeKeT — WIOKIPTTIH OuliMre JereH ote OenceHai akpui-oi opekeri. OKy,
OuriM amy — ajgaM  JKeKe OachlHBIH TaHBIMIBIK KbI3METIHIH epekuie Typl. Oku xypin, OL1M
HET13/IepiH MEHIepe OTBIPBIN, OJIap ©37epiH KopluaraH AyHMeH! TaHuIbpl. Cabak yzaepicTepiHie
OKYILIBLIAPJBIH aKbUI-OM OPEKETIH JaMbITy OJIapJblH TaHBIMIBIK OEJICEHIUIrIH KaJbIITacThIpy
MocelieciMEeH TBIFBI3 OalaHBICTBUIBIFBI alWKbIHIANa Tycedi.  byn kaitrapasl fameim O.A.
HuncboHHBIH 3epTTey eHOEKTepiHeH Ke3aecTipyre 0onaabl. TaHBIMIBIK OpPEKeTTI YHbIMIACTRIPYFa
KOJAMJIBI JKaWTTapAbl 137€CTipy MpOOJeMalIbIK OKBITYIBIH TepeH 3eprreyine okenmi (M.U.
Maxwmyros, T. B. Kynpsisues, A.M. Matromkus, T. U. [llamosa, I".1. IllykuHa xoHe T1.6.)[4, 294].

AKBIT-OM MEH TaHbIM TIPOLIECI OKYIIBIHBIH Ha3apblH MIOFBIPJIAHIBIPYBIH, Talay >KOHE
JKUHAKTay KaOUIeTIH, epiK-KIrepiH JaMBITy >KYMBICTApPBIH Tajal eTeTIHIIKTEH, OKBITYIbIH
KYPACIIJIIK JIGHreii )oFaphl TalicblpMaiap apKbUIbl )KYPri3iireH jkaFaaia FaHa OKYIIbl OeJICeH Tl
TaHBIMJIBIK OPEKETKE TapThUIaAbl, OiNIM anyra bIHTackl apraigsl. COHBIMEH Oipre >KeTKIUIIKTI
KelleMJIe IIBIFAPMAIIbUIBIK JKATTBIFYJNAp OpPBIHAATHIN, OWNAy MAAFAbICBIH JaMbITa TYCYIiH
MaHBI3/IbUIBIFbI )KOFaphl. SIFHU yIrepiMi KOFapbl HeMece TOMEH OO0JICHIH, OapiIbIK OKYIIBIHBI OipAeit
JeHTeliie OKy eHOeriHe KAaTTHIKThIpYy KaxkeT. JI. B. 3aHKOB ocChIFaH COWKEC OKBITYIBI >KOFapbl
KHUBIHJIBIK JICHICH/Ie JKOHE MaTepUalJlbl JKOFaphl KAPKBIHMEH OKBITYIbl YCHIHIBL. OCBI apKbLIBI
OKYIIBIHBIH aKbIJI-OWbI JaMBINl, OKY »YMBICBIHBIH THIMIITITIHIH € apTaThIHBIH IoJeNAereH
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0onaThIH. OUTKEH1 OKYIIBI ajIbIHA KOMBLIFAaH KMBIHBIKTHI )KEHIIT, ©31HE JereH CEHIMILIIr apThIl,
KaHa OUTIMAI TepeH opi caHanbl TypAae MeHrepe Oacraiiipl. OKBITYyIBIH OYJI OmiCi apKbLUIbI
OKyLIbLIap TEK OLIIM ajblll KaHa KOWMail, COHBIMEH KaTap ©3[IrHEH O KOpBITHIN, LIEHIM
KaObuIIayra yipeneni.

OKy opeKkeTiHIH KaJbITacyblH 3epTTereH ranbiMaapasiH 0ipi — I1.S. Tanenepun. Ox 6ixim
MEH JIaFJbIHBI THIM1 YHPETY YIIiH apHaiibl TCOPHS YCHIHIBL. ByJl — aKbLI-0H dpeKeTiH Ke3eHaen
KAJIBINTACTBIPY TeOpHsichl Jen artanansl. [ anprmepuH Oyl TEOpHsIHBI IISKIpTTEpiMeH Oipre
JaMBITKaH. bys akpu1-OMIBIH anfbiH ana Oenriii >kocnap OoibIHIIA OipTiHIEN, caThlian OepiireH
OUTIMII, WKEMIUTIKTI JKOHE JaFAbIHBI JaMBITYIbIH Kbl TCUXOJIOTHSIBIK  HeEri3fepiH
KapacTeipaTbiH Teopus [5]. OHBIH alTybIHINA, Ke3 KEINeH OKYy MaTepuaibl HEMECe OpEKeT
OKYIIBUIApFa Ke3eH-Ke3eHIMEeH, sFrHu Oenriyi Oip Toprinmen Oepimyi kepek. Erep okymbsl OipaeH
TYciHOell »karca, Oyl OHBIH KaOLIETCI3JIrT €Mec, OKBITYAbIH AYPbIC YHBIMAACTHIpbLIMaraHbIH
oinaipeni. I1. 5. INanbnepuHHIH TY)KbIpbIMIaMacblHa COWKEC, OPEKETTIH TYPJEHYIH aHBIKTaWTBbIH
TopT mapamerp Oap. Onmapra MbIHAIAp >KaTaJabl: OpBIHIAY JICHTEH1, JKaJmbUiay IOPEXeci, HAKThI
OpBIHJANATHIH OllepalusuIapAblH TOJBIKTHIFBl JKOHE MeEHrepy napexeci. byn mapamerprepnin
aIFalIKpICBl — OpBIHAAY JEHreli — yII Typil JeHreiae >Ky3ere aca ajaabl: MaTepHasIbIK
HBICAHJAPMEH OPEKET €Ty, CBIPTKBI COIJIey apKbLIbl OPEKET €Ty JKOHE aKbUI-OiJa opeKeT ery. Al
KaJIFaH Yyl rapamerp Oenrial Oip AeHrelae KajbllITaCKaH OPEKETTIH CcamajblK CHIaTTamMalapbiH
alKbIHIAWIBl: KAJIIbUIAHFAHJIBIFEL, BIKIIAMAIFAHIBIFEl KOHE MeHrepuirenairi [6,177]. byn
caThUIap OKYIIBIHBIH JKaHa OUTIMJII HeMece JaFIbIHbI IYPBIC )KOHE TePEH MEHIepyiHe KOMEKTEeCe/Ii.
[1.51. TanbneprHHIH aKblI-Od OPEKETiH Ke3eHJeN KaJbITACThIPy TEOPHUSChl — OKYIIBIHBIH OHjay
KaOLIeTIH KYHell )KoHEe CaHaJIbl Typle JaMbITyFa OarbITTaIFaH FRUIBIMU 9f1ic. byJ1 Teopus Tek OiiM
Oepy/aiH XKOJIBIH €MeC, COHBIMEH KaTap aKbUI-OMABIH Kaldail JaMUTBIHBIH 1a TyciHaipeni. OHBIH
0acThl MaHBI3BI — OKYIIIBIHBI XKail FaHa aKMapaTThl €CTe CAaKTayFa eMeC, OHbI TYCIHII, CaHAJbI TYPAe
KosjaHyFra yipery. [anbpnepuHHiH mikipiHine, opOip 9peKeT — ChIPTKbI (KUMbLI HEMeEce 3aTHeH
JKYMBIC) Typae OacTaiblll, KeHiH OipTiHaen imki (oiyay) opekeTke aifHanaabl. byn aereHimiz —
OKYIIIbI OHJAyAbl KUMBLI MEH COMJey apKbUIbl YHpeHemi, anm KeiiH Oyl opekeTTep caHaaa
aBTOMAaTTaHABIPBUTAIbI. OChHI yaepic apKbUIbl a0CTPaKT Oijay, JOTUKAIBIK TYXKBIPBIM Kacay, 1IIKi
xocnapnay KaOineTi gamuabl. [anpneprH TEOpPHUSCBIHBIH EpEeKIIeNiri — aKbplUI-0M OpeKeTiHIH
JaMybIH Ke3eHJiepre OoJIim, OHbI Op OKYIIBIHBIH JaMy JICHreiine cail Oeifimeyre MyMKIHIIK Oepyi.
byn ocipece xeke Tyirara OarbITTasiFaH OuTiM Oepyne eTe MaHbI3Abl. MyFalliM 9p OKYIIBIHBEI 63
MYMKIHJIIT1HE Kapai KeTenen anaibl.

HaTtmxkenep MeH TajJkbliayJjaap

OKyuibLIapIblH TaHBIMIBIK KaOIJETTEpiH JaMbITy[a OPTYpJi oOijay TYpJepiHiH MaHbBI3bI
epekmie. Cabak OappIchbiHAa OyJI OWJIay TOCUIIEPIH KYHeNl Typle AaMBITy OKYIIbLIApAbIH OiTiM
camachlH apTTHIPBHIN KaHAa KOWMAW, ONapAblH JepOec oiiay naFAbUIapblH KaJbIITACTHIPAJIB.
Oiinaynpig OipHele Typiepi 0ap: HaKThl JIOIMKaJIbIK Oiay, a0CTpakTull oilylay, )KMHAKTal oiay,
UHAYKTUBTI, 1€yKTUBTI OlJay, aJITOPUTMIIK OiIay.

HakTbl JIOTHKAJBIK 0ilj1ay OKYWIBIJIApAbIH 3aTTap MEH KYOBLIBICTapIbl KO30eH Kepill,
Tikeneld KaObuimaybliHa Herizaeneni. byn oiymay Typi OacTaysllll ChIHBII OKYIIBUIAPHI YIIIH ©TE
MaHBI3/Ibl, OUTKEHI Oap OLTIM/II HAKTHI, KOPHEKI Kypaiaap apKbLIbl )KaKchl KaObuimaiiapl. Cabakra
JTUIAKTHKAIBIK MaTepuaiaplbl IMaiJanany, TOKIpHOe KepceTy HAKThl JIOTMKAJBIK OWJIAYIIbI
YKaHTaHIBIPaJbl. AJl )KOFaphl CHIHBIN OKYIIBUIAPHI YIIIH /1€ JOTHKAIBIK OMJIayIbIH MaHBI3BI Kajai
JKOFapsl 00Jica, OHBI KOJAAHBICKA Tycipe OuTynmiH ae coHma Ky 6acekiMm Oonbin keneni. [lemaror
M.KymabaeB: «Oiinay — xaHHBIH oTe Oip KubIH, TepeH ici. JKac Oanmara TeiM aybip. COHIBIKTaH
TopOwMeIIi OaaHbIH ONJIaybIH OPKEHICTKEH/IC CAKThIKIICH OacKbIIITaI ictey Kepek» [7.111],- neren
©31HIH 3epTTEYMITIK-TOKIPUOENIK TYKBIPHIMBIH alTKaH ei. ABTOp OHABIH TepeH OONybl YIIiH
CypeTTeyJepAiH Kell jKoHE allbIK OOJybIH MaHBI3Zbl caHailibl. bip HOpceHl TyciHIipyai aybi3Iia
JKaJaH KyWiHae OepreHHeH repi cyperreyiep OapbiHma OackiM 0oy kepek. Conma Oama mikipAi
CYpeTTeyJIeH IIbIFaphill aiiTa anaThlHBIH Kepcereni. CoHbIMEH KabaT Oana KyObUIbICTAP/IbI JKOHE
OHBIH apaliblK OaliIaHbICTaPbIH, cE0ENTEePiH TAyBIN AKBIPATYFa aKblI-0M apKBUIBI JaFIbIIIAHATHIHBIH
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adtanel. Jlemek Oy icTe CaAKTBIKTBIKTBIH KEpekTiri Oekep emec. TyiFaHbIH OHIay OpeKeTiH
JaMBITYJla TaJjay, XUHAKTAy, CaJBICTBIPY, TOMTACTHIPY, HHIYKIUS, JCAYKIUS, TYXKBIPbIMIAY
CEKUJIII JIOTUKAJIBIK aMaJiIapAbl TUIM/II 9[iCTep KONIAaHy apKbUIbI iCKE achIpy MaHbI3AbI. SFHN cabak
yAepiciHaeri HaKThl JOTHKAJIBIK Oijlay opeKeTi CypaKrapra jkayam i3[eyAeH OacTalibil, caThblUlaHa
KeJie TeOPHSUIBIK, MPAKTHKAJIBIK MOCEJICIEP/iH IICIIiMiH Ta0y Ceiyiey apKbUIbl iCKE achIpbUIAJIbI.
Epecek oKymIbLIapAblH HAKThl JIOTHKAJBIK OWJIaybl aOCTpPaKTBLIBI JIOTHKAJBIK OHJayFa Kapait
namuabl. Kazak Tini MmoHIHZE OKYHIBIHBIH — OWJIay OPEKETIHIH camajblK CHIATHIH aHBIKTAY YIIiH
JIOTMKAJIBIK TariCbipMa Oepe OTBIPHII, OHBIH JUArHOCTUKACHIHBIH CaIlalibIK JOPEKECIH aHBIKTayFa
Oomanel. ¥ CHIHBUFAH KATTBIFY TallChIPMAChIH TAJIKbLIA KOPEK.
Tanceipma. CuHOHUMAED KaTapbl rpadurid Kypy.

0 0 1] d
9JIEM MbIKTbI AN1AbIMEH

KA3bIHA

s | MIEHAE ~— ==®== ) RYLUTI 3 }KahaH 4 GalnblK ==@==5 gyeni

Cyper 1- I'padukanbK JUKTaHT

[Tonpik oinayabplH epeKIIeNiri — TarncelpMaiapbl OpbIHAAY YCTIHAE HAKThl, a0CTPAKTLIII )KOHE
UHTYUTHUBTI TYPAE apHaibl TEpMUHAEPAl KOJAaHyAa. JJUKTaHTTHl TIHJAM OTBHIPBII JKa3FaHHAH repi
rpadUKTIK TOCUI apKblIbl OislaHyJa epeKIIeNik MaHbI3Fa He. ['padukanbk >KyMbICTap Ke3iH[e
quarpaMmanap Kypy, chi3damap ChI3y, TYpJii KecTelepi jkacay Ke3iHJe OKYUIBIHBIH OnJiay
orepanuschl apKbUIbl IMOHJIK OlMIK JaFAbUIaphl  KalblTacThipplianbl. Cabak —ynaepiciHue
TaKbBIPBINTHl OEKITYyJle, MBICBIKTay/a, KOPBITBIHABUIAYA, JKYHeseyae, TYKbIpbIMAAya aKbliI-on
OpEeKeTTEpiHiH TepeH >Xy3ere acaTblHbl Oenrimi emi. Jlormkanwlk oifay — MOHAIK  yFBIMAp,
TYKBIPBIMJIAp, OH-MIKIpJepre HETI3AENETIHAIKTEH, cabakTa KaJbIITaH ThIC OMJIAHTY apKbLIb
3UATKEPIIIK jKOHE calabIK ACHI el KeTepiiei.

AOCTPAKTBLIBI JIOTHKAJBIK OWJIay — >KOFapbl CHIHBIN OKYIIbUIApbIHA TOH, YFBIMIAP MEH
TEOpUsIIapAbl TYCIHYre KOMEKTECETIH Kypaeni oinay kaOineri. AOCTpakTiii oinay ynepicrep
Ke3iH/1e )KOFaphl TOPEKE OiiIay AaFAbUIapblH KaJbIITACTBIPYia KbI3MET aTKapazsl. OpeKeTTep:

- KYOBUIBICTapAbI CaNBICTHIPY,

- Oeilnesnen aiiry,

- MOCEJIeHI TaJIKbLIAY,

- YFbIMJApsl TYCIHY,

- MoceJenepi menty,

- JKarjanmapasbl Tanaay,

- TeopusUIapibl Kypay,

- TYXKBIPBIMJBIK OHJIAY,

- NEepCHeKTUBAIBIK OoimkaM. J[eMeK OKYLIBIHBIH TallAdy, CajbICThIPY, JKaJIbLIay, KOJIAaHY,

TY)KBIPBIMJIAY KaOlJETTEPIH TaMbITaIbl.

Tanceipma. TyciHmipiireH TakpIpbll OOWBIHIIA «AKNApaTTHIK OpraHaii3ep» KecTeciH
TOJITBIPY.
1-kecre. «Axnapammolx opeanatizepy
Kana cabak XKana cabak Xana cabak Kana TakpIpbII
MaTepuangapbl MaTepuabl OolbIHIIA OOlBIHIIIA CUHTE3
TEPMUHJIEP1 OOMBIHIIIA epexenep KOCBIMIIIA
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aKrmaparrap

ATanraH KecTeHl TONTBIPY OapbIChIHAA OKYILIBIHBIH aKbLI-OM OpeKeTl 1CKe KOCHLIaIbl.
OKyIIBIHBIH KaHa TaKbIPHINTHl KaHIIAIBIKTH CAaHAIBI TYpAe KaOblIIall aFaHbl MEH Kepi OaiiaHbIC
ApKBIIBI KYPEIi OMIBIH KapbIKKa MIBIFYBl MAHBI3ABI yaepic. byn Tocini ke3 kenren cabakra xaHa
TaKbIPBINTH KOPBITHIHABLIAY Ke3iH e, Kepl OaliaHbIC MaKCaThIHA OPBIHAATY THIM/II OOJIBIN KeNei.
MyH/z1a OKyIIbl )KaHa TaKbIPbII OOWBIHIIA OYKiT MEHTepreHiH oiiay JaraplIapbl MEH >Ka3bUIbIM
OpeKeTi apKbUIbI KOJIaHBICKA TYCIpei.

Kunakraii oiijiay apKbUIbl OKYIIBUIAp SPTYPJIl MAJIIMETTep MEH KYObLIbICTap/ bl OipiKTipimd,
OpPTaK 3aHIBUIBIKTHl aHBIKTAld anajbl. MpbIcajbl, >KapaThbUIBICTAHY IOHIHAEC OCIMIIKTEp MEH
KaHyaplapIblH opTak OenrinepiH Taly, omeOuer cabarbiHIa KeHimKepiepi CalmbICTHIPY Ke3iHIe
JKMUHAKTall oOiiay KeHIHEH KOJJaHblIca, Ka3zaKk Tull cabafFblH/la T'pPaMMaTHKAIBIK epexenepil
KOJIIaHBIC KE31HJ€ TEOPHSUIBIK OiliM MEH MpaKTUKAHBIH OaMIaHBICHI Typaibl OW TYKbI PHIMIIAPHI
icke acblpbutazibl. COHBIH HOTH)KECIHAE OKYIIbl OWBIH Tapasbliall, ©31HAIK TYXXBIPbIMIAp XKacayra
Oeitimzeneni. AKnmapaTrapra aHaju3 jKacall, OHbl MIHIETTI TypAe cuHTe3aey kyprizineni. Conna
ca0akThl TBICBIKTAy, Kepi OallaHbIC, KOPBITBIHIBLIAY, OKYILIbl pedIeKCUAChl Ke3eHAepiHae
OuTIMrep/iH HaFbI3 )KUHAKTall Oiylay yAepicl 1aMU TyCel.

NupaykTHBTI oOMylay OKyIIbUIapFa HAKThl (akTiiep MeH Oakpliaysap apKblIbl >Kajllbl
KOPBITBIH/BI JKacayFa MYMKIHAIK Oepemi. bynm Tocinm ocipece FpulbIMU kOOanapja, 3epTXaHaIBIK
KYMbICTapAia Hemece Oakpulay HeETi3iHIeri TancelpManapia nainansl. On  OKyHIbUIAPIBIH
0alKaFbIIITHIFBIH )KOHE 3€PTTEYLILTIK KaOlJIeTiH apTThIpabl.

JenyKTuBTI oiijiay — OKyIIbUIapra OCnrii epekenep HeMece 3aHJIbUIBIKTap HET131He HaKThI
JKarnalaapabl Tanjayra MyMKIHIIK Oepeni. byn oinay Tocii  rpaMMaTUKaJbIK JKaTTIFyJap MEH
TUINIK Tajjnaynap opblHAay OapbicbiHAa eTe TuiMAl. OJ1 OKYLIBIHBI XKYiHeni oiylayra, JOrHKabIK
JONAIKKE TopOueneiii. Op KyObUIBICTHI 1eTajb/ll TYpAE TaJKblIayFa MYMKIH/IIK OepeTiH Oy yaepic
OKYIITBIHBIH MEHI'€PYTe THICTI MaFyMaTTapbIH jKeKe-)KeKe Tajlam TyCiHy JeHIeliH JaMbITa ajabl.

AJroputmaik oiuiay cabakTa MoceneHi Oenrini Oip peTTUTIKIEH, Ke3€eH-Ke3eHMEH IIelryi
yiipeteni. AIropuTMIIIK Oiflay OKYIIBIHBIH TOPTINIEH OMJIaHYybIHA, HAKTHI JKOCHAp KypyblHa JKOHE
MakcaTKa OarbITTallyblHa KemekTeceni. Ocbl oiyay Typiiepi Ka3ak Tijii cabaFblHIa Ja KepiHic
tabanpl. OKyIIbUIapIbIH HAKTHI JIOTUKAJIBIK Oilaybl MeH aOcTpakTiii oinaybiH “Ce3/iH Typa kKoHe
aybICIIaIbl MaFbIHAAPBI” TaKbIPBIOBIHAA JKY3ere achlpyra Oosaabl. By TakbIphIITEI MEHIEpTY/e
YII KEe3eHHEH TypaThlH «YII Ta3l — YII CYpak» TACUTH KOJAaHyAbl YChIHaMbI3. bym Tocin
OKYILIBIIAPJAbIH TaHBIMIBIK OEJICEHIUIIrIH apTThIpyFa >XOHE YFBIMIBI CaHAJIbl TYpPAE HIepyiHE
MYMKIHAIK Oepeni.

Cyper 2- «Y1u1 ma3n — yiI cypaky TICIIiHE KOJIIaHAThIH KOPHEKIITIK

Cabak OackiHma «bac» CO31HIH TYpJl KOJIAHBICBIH OUIIipeTiH cyperrep (adamuviy Oacwi,
mayouly 6acwl, 63eHHIy bacwl, cabakmoly 6acvl) YCIHBLIAIB KOHE OKYIIbIIApFa YII OarbITTayIIbI
CYypaK KOK apKbUIbl CO3ICPIOiH Typa >KOHE aybIClalbl MarblHAIa >KYMCAJaThIHBI Typajbl
MarayMaTThl Oimyre OarbiTTay. OUTYPTKI CypakTapsb:
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1. CyperreH He kepin TypchiHAAp?
2. byun cyperrepain apaceiHna KaHnai Oaitnansic 6ap?
3. Here?
CypetTepaiH MOHIH aHBIKTay apKbUIbl OKYLIbLIAPbIH OyaH opl He OUIrijiepl KeJaeTiHl Typabl
oil TacTay.
JKana TakpIpbIIl skaiisl He Oltritepid keneai? (2-cyper)

AT

=i

-~
He xepin Kangoan He Scinring
TVYPCBIH? GanlriaHbIic Gap? Keneni?

- =

Cypem 3- Pednexcus

OxymbLiap OipiHIII cypakKa CypeTTeri 3aTTtapabl atar, (6ac, may, 63eH, jcou, cabak) He Kepin
TYpraHjaapblH aitanel. ExiHmn cypakta 6Oac ce3iMeH OallaHbICTBl 13Aeial. YIIIHIIN cypakTa
OKYIIBUIAD KBI3BIFYIIBUIBIK TAHBITHIN, 63 CYPaKTapbIH KAJBIITACTHIPAAbl, CabaKThIH TaKbIPHIOBIHA
JOTMKANBIK Kemip jkacaiajapl. byn Tocim apKbUlbl OKYLIBLIAPABIH TaHBIMJIBIK O€NCeHILTIKTepl
apragel. Cabak  maifblH  epexeneH — Oacranmaii, Cyper HeMmece  MbIcal  apKbLIb
YUBIMIACTHIPBUIFaHABIKTAH, OKYIIBUIAP ©3/ITIHEH O KOPBITYFa THIpbIcaabl. by omapabiH cabakka
KBI3BIFYIIBUIBIFBIH KyLIeiTeni. OChl TOCII apKBLIbl OKYIIBLIAPABIH KaHAal JaFIblIaphl JaMUIbI?

bipinmminen, Oyi TocUl OKyIHIbUIapAbIH OakbplUiay >KOHE HAKThbUIAy JaFdbICHIH J1aMbITaJlbl.
AnFammkpl cypak OKymisLIapabl dakrtire cyleHin xayan Oepyre yipereai. Omap 6oipkam xacamai,
KepreHiH araiael. byn Tunmik tanmmayaa naniikke Oaynunabl. EKiHING cypak apKbUIbl CajbICTBIPY
KoHE OalaHBICTBI aHBIKTay KaOinmeTi Kambimracaabl. OKymbuiap Oip Ce3/iH opTypii HBICAaHFa
KAaTBICTBl KOJJAHBUTYBIH Oaiikali OTBIPBIN, MAFBIHANBIK YKCACTHIK TICH albIPMAIIbLIBIKTHI
axkpIpaTaabl. Bys ke3eHe anarumukanviy oiiiay 1CKe KOChlaabl. Y IITHIIIIEH, KYObUIBICTBIH ceOer-
canfapblH alKplHOayra Kyl >kyMmcaiinpl. CoHaH COH OKy MakcaTblH OipJiecinm ailKbIHIayFa
MYMKiHIIK Oepeni. OKymibuiap €3 CYpakTapblH YChIHA OTBHIPHII, jKaHA TaKBIPBIITHIH Ma3MYHBIHA
KbI3BIFYIIBUIBIK TaHBITAAbl. HoTkecinae cabak MakcaThl MYFajliM TaparblHaH FaHa €MeC, OKYIIbI
TapanblHaH Ja KaObuigaHaibel. TOPTIHIICH, KOMMYHUKAMUSMIK KY3blpemminlikmi IaMbITaJibl.
Tankputay OappicbiHAa OLTIM alylibulap €3 OWbIH AQJENJEiAl, e3re MIKIPIEPMEH CalbICThIpaibl
JKOHE KOPBITBIHABI Kacaiapl. beciHmigeH, Oya omic  5-ChIHBII  OKYIUBUIAPBIHBIH  JKac
epeKIIeTKTepiHe coliKec Kenmeni. KepHeKimik, HaKThl MbICAJl )KOHE KbICKAa OaFbITTAayIIbl CYpaKTap
aOCTpakTim YFBIMIBI OIpPTIHACN TYCIHYre jkarmad skacalbl. TepMuH cabaKThIH OachlHIAa eMmec,
OKYIIIBUTAP/IbIH OaliKaybl HEri31He eHTi31Ie11, OYJ1 YFBIM/IbI CAaHAJIBI MEHI'€PYTe BIKITAJ €Te/i.

Homwxecinge, «Ym masia — yImI cypak» TOCUIl CO3/IH Typa >KOHE aybIClalibl MarblHACBhIH
MEHrepTyAe TUIMII olicTeMeniK Kypail Oonbm Tabpuiafbl. On  OKyHIbLIapAbIH Oakbliay,
CANIBICTBIPY, Taljay >KoOHE CYypaK KOK JaFIbUIapblH JIaMbITa OTBIPBIN, TEOPHSUIBIK Olmimmal
TOKIpUOEIIIK Tanaay apKblibl KAJIBIITACTBIPYFa MYMKIHIIK Oepei.

«Y1I mas3n — yII CYpak» TOCUTl apKbUIbl OKYIIBUIAP JKaHA TaKBIPHIIIEH TaHBICKAH COH,
TaKbIPBINTHI OEKITY XKoHE TepeH MeHrepy yuriH «Kemicti apmisl» 9iciH Koigany tuimai. by omic
OKYy MaTepHaJlbIH KabaT-KalaT Tajjgayra HEri3felreH, sSiFHU 9p CO3/11H MaFbIHACHIH K€3€H -Ke€3eHIMEH
anryra MyMKIiHAIK 6epeni.
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3. ©zeri, >xynenik
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2. lwki KaéaTbl-
Aybicnanbl MmaFbiHa

Cypert 4- KabGatThl Tangay TocCiIi.

Mpican peTiHZe aneabCHH KeMiciH aiyra 0omanel. JKemicTiH opOip KabaThl OKYyIIbUIAPIbIH
oiinay eHreline colikec aKmaparThl KyHeleyre KoHe TajlayFa apHaJFaH:

1) CoipmKpl Kabam — co30iHy mypa Ma2blHACHL

Okyuibliap amneabCUHHIH CBIPTKBl KaOaThlHA OEpUITeH CO3/iH HETi3ri, HaKThl MaFbIHACHIH
’Kazabl. MbIcalibl, «fac » CO31H ajicak: aJaMHbIH 0achl. byl KabaT OKyIIbIIapAbIH OCTKI, KOPIHETIH
MarbIHAHbI OAKbLIAI, HAKTHLIAY JaFAbUIAPBIH JaMbITa b,

2) Iuki Kabam — co30iH ayblCnaivl MazvlHAIAPb

Exinmi kabaTka OKyIIbLIAp COJI CO3JiH aybIClalibl HEMECe KCHEUTUINeH MaFbIHAJIAPBIH 13J1€Tl,
’azajpl. MbIcajbl, mayosiy 6acel, o3eHniy bacol. by Ke3eHae OKYIIbUIAp CalbICTBIPY, OaiIaHbIC
Taly *OHE MaFbIHAJIBIK KCHCIO1 TYCIHY JaFIblIapbIH MEHTepE/Ii.

3) O3eci (0anezi) — mypa mazvina MeH ayblCnaibl MAZLIHAHBIH, OAUIAHBICH

XKewmictig e3eriHe OKyIIbLIAP Typa KOHE aybICIabl MaFbIHANAP/IBIH apaChIHAaFbl 0aiiTaHbICTHI
kKazybl Kepek: Oip ce3 opTypiii HbICAaH MEH KOHTEKCTe KOJIJaHbLICcA Ja, HEri3rl uaes HeMece OpTaK
OenriHi cakTaiapl. by Ke3eHIe OKyIIbUIap aHali3, KOPBITHIH/BI jKacay JaFIblUIapblH JaMbITAIbI.
Ocplnaiima, «KemicTi apiib» 9ici OKYIIbUIapFa CO3/1H MarblHAChIHA TepPEeH YHUIIM, OHbI OipHeIe
KabaT OoifbIHIIa Tanaayra MyMKIHIIK Oepeni. On «Y I masa — YII Cypak» TOCUIl apKbLUIbl cabaKThIH
KIpiCIIECIH/Ie TYFBI3bUIFAaH O OeNCeHAUNriH OEKiTil, TEOPHsUIBIK OUTIMII MPaKTHKAIBIK TYpPFbIIA
KOJIaHyFa JKarnail >kacaigsl. Bysnm Tocim ce3fiH MarblHACBHIH KabaTTanm KapacThIpy apKbUIBI
OKYILIBLIapAblH OlpHEIIe MaHbI3/bl KY3bIPETTUIIKTEPIH AaMbITabl. BipiHIIieH, oiiay NaFabuiapbl
namubl. OKylIbUIap Ce3/iH MaFbIHACBIH CAJIBICTBIPA/Ibl, ailblpMalIbUIBIFbIH TaOabl, OaillaHbICHIH
aHbIKTalbl. MbIcasbl, «bac» CO3iHIH ajaMra, Tayra, ©3€HI'€ KaThICThl KOJJIAHBUIYBIH Tajjay
apKbpUIBI Oylap Oip Ce3MiH OopTypJii MarblHAa Oepe ajaThIHBIH TyciHeni. ExiHImIeH, ceiiey >kKoHe
JIoNeniey JaFabUIaphl KasubinTacaael. Tankeliay GapbIChlHIA OKYIIbLIAp €3 MIKIpIH allThil, Here
oJlail OMJIAMTHIHBIH TYCIHAIpenl. by onapablH aybl3la TUIIH JaMbITa/bl JKOHE ©3 OWbIH Kyilesnl
KETKi3yre yipereni. YIIIHIIIEH, CYpaK KOO JKOHE )Kayal 137ey JarabIChl kerineni. OKylbuiap
«Here ©Oip ce3 OipHeme MmarbiHa Oepeni?», «Kait kesme Typa, Kali Ke3ne 0Oacka MarbIHAJza
KOJIJIAaHBLIAIBI?» JIETEH CypaKTapra jkayan i3faedai. TepTiHImIeH, MoHIiK OLIiM camachkl apTaibl.
Ce3niH Typa JKoHE aybICHabl MaFbIHACHIH JKAaTTall aJbIHFaH aHbIKTaMa PETiHAE eMeC, HAKThI MbICAJ
apkplIbl TyciHenl. HoTwkeciHae oOKylIblIap epekeHl caHaubl TypAe MeHrepenal.  MyHpaii
TOCUIIEP/IH S-CHIHBIN OKYUIBIJIAPBIHBIH Oifflay OENCeHIININH apTTHIPBIN, €63 MaFbIHACBIH TEPEH
TYCIHYiHE 9oHE TUIIIK OLTIM/II eMipJIiK JKaFaasTTa KoJlaHa alyblHa MYMKIHJIK Oepeni. KunaxTaii
alTKaHAa, Kasipri OumiM Oepy yzepiciHAe OKYIIBUIAPABIH aKbUI-OH OpEKeTiH JaMBITy — camajbl
OiniM Oepy/iH Heri3ri mapThl 601k TabbuIaasl. Oiiiay KabileTiH KeTUIIiIpy apKbLIbI OKYIIBI TeK
JabIH aKnapaTThl KaObuIgam KaHa KOMMaid, OHBI Tayfar, CaJbICTBIPHIN, ©3IIriHEeH KOPBITHIHJIBI
Kacall alaThlH TyJIFa periHae Kanemracaasl. COHIOBIKTaH cabak YAEpiCiH YHBIMIACTBIpYAa

13



SDU Bulletin: Pedagogy and Teaching Methods 2026/2 (75)

OKYIIIBUTAPbIH TAaHBIMJBIK OCJICEHIIITH apTThIPAThIH, AepOec OWlayFa KETCJICUTIH OMiCTep MEH
TOCUIIEpAi  KOJNJaHy MaHb3IbL  [legarormkanblk  JKOHE  TCHUXOJNOTHSUIBIK — 3epTTeylieple
KOpPCETIIreHaeH, akblI-0il 9peKeTl OKY-TaHBIMIBIK 1C-dpeKeT apKbuibl Jamuisl. M.M. MaxmyTos,
I1.4. Tanbnepun, JI.B. 3aHKOB CUSAKTBI FaJdbIMAApAbIH €HOEKTEpl OKBITYIbI KYHeni yHbIMIaCThIpY,
KUBIHIBIK JICHTeHiH OIpTIHAEN apTTBIPY JKOHE OPEKETTI KEe3CHJEN KaJbIITaCThIPy apKbLUIbI
OKYIIBUIAP/IbIH OijIay KaOlJIeTiH JaMbITyFa OOJaThIHBIH ganenaeiai. MoceneH, JI.B.3aHKOBTBIH
«JIaMBITA OKBITY» TEOPUSCHl OOMBIHIIA  OKBITY >KOFapbl KUBIHABIK JIEHTeHiHIE KYprizijieni.
KublHIOBIK MEeHredinaeri  TamchlpMaliap MEH MIHJIETTEpAl IIemry/e THICTI memiM Taly YIIH
YKBIMJIBIK TaJIKbLIAy, MIKIP-YCHIHBICTAp JKOHE OJapibl TEKCepy, KOChIMIIA daeOMeTKe JKYTIiHY,
Oakputaymnap, i3IEHICTep Tajam eTiTyl KakeT. bys okpITy KarumanmapeiHaa OUTIMHIH Hasip KyWiHIe
Oepinmeyi maHbI3abI[8.86]. Bys skarmaiiia TaHBIMIBIK YACpICTEpHi oOiia 3epaeney OKYIIbIHbBIH
©31H/1IK OaliKaybsl MEH YPri3reH capanTamachl HeETI31HAE icke acaibl. by Teopusiaap OumimMal Tek
MEHTepy €MeC, aKblJI-OM apKblibl OHBI CaHaJIbl TYpAE TYCIHY MEH KOJIJaHy YJepiciHe OarbITTaIFaH.
OKymbUTapAbIH TaHBIMIBIK KaOiNeTTepiH MAaMbITyJa OWIAayAbIH OpTYpil TypJepiH xy#eni
KOJIIAHYIBIH MaHbI3bI 30p. HakThI JOrukaibiK, abCTpakTifii, )KUHAKTAYIIbl, HHIYKTHBTI, TEAYKTUBTI
’KOHE aNrOpUTMAIK oiay Typiepi cabak OapbIChIHIA apHaWbl TalchipMajiap apKbLIbl JaMbITHUIBII
OTBIpCa, OKYIIBUIAPABIH OUTIMAI KaObUIAAy JKOHE KOJIIaHy JIEHTeHl apTalibl, JOTMKAJIBIK OWayhI,
Tajay ’KoHe KOPBITBIH/IBI J)kKacay KaOiuIeTTepi JKeTiIe .

KopbIThIHABI

Cabak yzepiciHae OKYIIBIHBIH aKbLUI-OMBIH JAaMBITY MACENieCi — KalllaHJa ©3€KTI MJcele.
AKBUT-0M JaFraplIapbl OiaynblH Kail Typl OOJIMAachlH, TalchblpMajap MEH KATTBIFyJap apKbLIbI
JAMBITBLIBII OTBHIPATHIHBI )KOFaphIa JanenaeHe TycTi. OKYIIBIHBIH HAKThI JIOTUKAJBIK ONIaHYbIHA
OarpIT-0armap OEpeTiH TarchlpMaiapibl YHBIMIACTBIPY HEMece IpoOJIeMallbK  CypakTap MeH
JKar1asTTapAbl YCbIHA OLTy MyFaJlIMHIH A€ AalbIHABIFBIH KakeT eTeal. OKylbLIapIblH 3aTTap MEH
KyObUIbICTapAbl Ke30eH Kepiml, Tikenel KaOblijayblHa MyFaliMHIH KOJJaHFaH WJUTIOCTPATUBTI,
JIEMOHCTPATUBTI KOPHEKUTIKTEPiHIH Je Turizep acepi 30p. bimimreprepnep apaceiHna ayauaniap,
BU3yalaap, KUHECTETUKTEp Ae apaiac keieni. COHABIKTAH OJapAbIH OpTaK KaObUIIAybIHA KOHE
AKBUI-0M OpEeKeTIH OeJICeHIITIKKEe HTepMEeNeHTIH TYHTKUIIepai Ta0y MaHbI3IbI KEeTi.

MoceneH, abcTpakTiimi oinayasiH ©31 (u3HKanblK TypAe OalWKaWTBHIH Hopcenepaeil emec,
OanaHbplH YATUIEpAl TaHybl, WAESIapAbl Taufail anysl, OepiireH aKmapaTThl CHHTE3JEYi,
KYOBUTBICTapABIH E€PeKIIeTIriH TaHU alybl, YFBIMIApAbl KYPacThIPYbI abCcTpakTinl oinayabl
KamMTHIbl. MyHal ic-opekeTke OajlaHbl apaiacThIpy HETI31HIE OHBIH JEpeKCi3 OCH HaKThl OWJlay
apacbIHAarbl Tene-TeHJIKTI alKbIHIaybl — IMICUXUKACKl MEH  YIEpIiCTeri 1CKepJiK JaFJblUIapabl
urepyiie MoJl MyMKiHAIK Oepeni.

Kaii omickepniH ToxipuOeciHe cyileHCeKk Te, oJapAblH OH-MiKipaept Oip-OipiHeH
almmakTamMaiabpl. OUTKeH1 Kas3ipri OKBITYABIH TajanTapbl MEH 3aHABUIBIKTAPhl KaHAIIBUIIBIKTHI
Tajam eTedl. «..)KOFapbl Tajantapra OaiJIaHBICTBI KapKBIHIBI ©3TepeTiH OuriM Oepy opTachl
JKarIalbIHIa TeJarorke KOMbIIaThlH Tajantap aa esrepeni. XKana OyblH MyfraiiMiHe KOWBUIATHIH
TaJIaNTap/bIH 0acThl albIPMAIIBUIBIFBl — MAKCATThl OaFraapiapIblH e3repyi, 1eMeK, Me1ar oruKaIblK
Kypaigap na e3repy Tuic. OHBIH KbI3METI TEXHOJOTHsIFa W€ OONaabl, SIFHU MYFaIIM KOOaJbIK
KbI3METTI, NPOOJIEMANBIK  OKBITYABI,  aKMapaTTHIK-KOMMYHUKAIUSUIBIK — TEXHOJOTHSIIAPIbI
YHBIMIACTHIPY JaFIbLIapbIH OaCIIBUIBIKKA alybl Kepek. Ka3ipri myrainiMHiH 0acThl MaKcaThl — )KaHa
oimiM Oepy emec, OlmiMrepiepi i31eyre bIHTaJaHAbIPy, OWTKEHI ©3IrHEH aJlbIHFaH OUTiM JaibIH
Typae OepllIreHIepMeH CajbICTBIPFaH/Ia aHaFypiabiM  Oepik»[9.24], neimi omickep — I.0O.
AbnunarraeBa «XXI racelpabiH Ou1iM Oepy KyHeciHe KeTeKI YpAICTep» aTThl MaKajJachlHAA.
Jlemek, OKyIIbIFa JaiblH OUTIMMEH eMec, 13JIeHIMIIK, aKblI-Od OpPEeKEeTIH iCKe KOCAaThIH, OuTiMII
CaHaJbl TYpIe MEHrepyre urepMmeney Manpiabl. OChl TYpFbIIAa Makajala YCHIHBUIFAH TOCUIAED
OKYIIBLIAPIBIH TAHBIMJIBIK OSJICEHIUTITH apTThIPYFa, OKY MaTepHAallbIH >KEHLT opl TepeH YFbIHYFa,
ONApIBIH ONJIAy OpPEKETTEepiHIH KaHAaHyblHA MYMKIHAIK Oeperdi nen aiita amamei3. byn Tocimuep
apKBIIBl OKYIIBbIIAp OakplIay, CalbICTHIPY, TAAAy, CYpaK KO JKOHE 63 OWBIH JOJIENACY CHSIKTHI
MaHbI3/Ibl aFIbUIapaAbl JambiTaabl. COHBIMEH KaTap, KOPHEKUIIK IeH Ke3CHIIK Tajaay diicTepi op
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CBIHBIN OKYIIBLIAPBIHBIH AC EPEKIICIIKTEpIHEe COMKeC KeJim, TEOPUSIIBIK OuTIMAI ToKipuOeMeH
YIITACThIpYFa kKaraai skacaiinbl. Ocblaiiia, cabak 6apbIChIHAa OKYIIBLIAP IBIH aIbIH ajia O1aiMiH
aHBIKTAIl, KaHa TAKbIPBIIITHI COFAH CYHEHE OTBIPHII MEHIepPTy OJIAapJbIH OKY YIepiciHe OesceHni
KaTbICyblHA BIKNAN eTeni. OKyIbUIapAblH KyObUTBICTApABI, YIEpiCTEepAl AYphIC TYCIHIN, oOJapra
aHaIM3 KacayFa OKY-TaHBIMJBIK TYPFBIJAH JIaFABUIAPBIHBIH JaMybIHA dCEpi MOJ KOHE OJNapAbIH
aKbUI-OH OPEKETI JaMbIl, TAaHBIMJBIK KbI3BIFYIIBUIBIFBI apTaJibl, HOTHIXKECIHIE oap OLIMIII TepeH
opi caHambl Typle MeHrepe ananbl. MyFamiMHIH OKBITY OHICTEPiH THIMAI YHBIMIACTBIPYBI OHBIH
omicTeMeniK mebepiriniy KociOu KaFbIHBIH KYHENIITiH KOPCETETi.
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WAYS TO DEVELOP STUDENTS' MENTAL ACTIVITY IN THE
LEARNING PROCESS

Abstract. The article examines the importance of developing students’ cognitive (mental)
activity in the teaching process. It provides a comprehensive discussion of enhancing students’
thinking skills, independent learning abilities, and functional literacy through increasing their

15


https://kk.wikipedia.org/wiki/%D0%90%D1%80%D0%BD%D0%B0%D0%B9%D1%8B:%D0%9A%D1%96%D1%82%D0%B0%D0%BF_%D2%9B%D0%B0%D0%B9%D0%BD%D0%B0%D1%80%D0%BB%D0%B0%D1%80%D1%8B/9965409986
mailto:ydyrysaruzhan27@gmail.com

SDU Bulletin: Pedagogy and Teaching Methods 2026/2 (75)

cognitive engagement. The works of scholars who have studied students’ mental activity in the
learning process are analyzed, and their definitions and interpretations of “intellect” are
systematized. The theoretical perspectives of M. I. Makhmutov, P. Ya. Galperin, L. V. Zankov, G.
I. Shchukina, and Jean-Jacques Rousseau are compared, and their applicability in classroom
practice is analyzed. Different types of thinking are outlined, their distinctions are explained from a
theoretical perspective, and ways of developing them are explored through practical tasks. The
results are discussed. It is demonstrated through exercises and tasks that developing cognitive
activity contributes to a deeper understanding of lesson content and improves skills such as
analysis, comparison, and drawing conclusions. In addition, methods such as “Graphic Dictation,”
“Information Organizer,” “Three Puzzles — Three Questions,” and “Peel the Fruit” are proposed as
effective methodological tools aimed at enhancing students’ cognitive engagement, developing
thinking skills, and fostering a conscious understanding of literal and figurative meanings of words.
Overall, the development of students’ cognitive activity is analyzed in connection with psychology
alongside the development of learning and cognitive skills in the process of mastering grammatical
knowledge in the Kazakh language.
Keywords: cognition, logical thinking, abstract thinking, inductive, deductive

Llammuieyn Epxoxcuna®, Apyscan blovipwic®
12 SDU University, Kackenen, Kazaxcran
*e-mail: ydyrysaruzhan27@gmail.com

PA3BUTHUE MMO3HABATEJIBHOM JESATEJbHOCTH YUYAIIIUXCS HA
YPOKE

AnHoTaums. B cratbe paccmaTpuBaeTcs 3HAUEHUE PA3BUTHUSL MBICIUTEIBHOU JEATEIbHOCTH
ydqanmxcsi B mpouecce ypoka. I[loguepkuBaercsi, 4TO MOBBIINIEHUE MO3HABATEILHOW AKTUBHOCTU
o0ydJarmmxcst  Ccroco0CTByeT  (OPMHUPOBAHUIO  HABBIKOB  MBINUICHUS, CIHOCOOHOCTH K
CaMOCTOSITEIFHOMY OOydeHHI0 W (PYHKIMOHATBHONH TpaMOTHOCTH. I[IpoaHanmm3upoBaHBI TPYIbI
YUEHBIX, UCCIIEIOBABIIINX MBICIUTEIBHYIO ACSATENLHOCTh yYaluXcsi B 00pa3oBaTeNbHOM IIpoIecce,
CHUCTEMATU3UPOBAHbl MX ONpPENENIEHUs U TEOPETHUUECKHE IMOJXOJbl K MOHSATHIO «MBIIUICHUEY.
[IpoBeneHo cpaBHUTENBRHOE paccMoTpeHre koHuenuii M.M. Maxmytosa, I1.4. I'anenepuna, JI.B.
3ankoBa, ['.M. llykunoi u X.-XK. Pycco, a Takxe omnpeneneHbl BO3MOXHOCTH UX MPUMEHEHUS B
yaeOHo# mpakTuke. Ocoboe BHUMAHUE YASICHO BUIaM MBIILUICHUS, UX TCOPETUUECKUM PA3THIHSIM
U IyTSIM pa3BUTHS, KOTOPbIE PACKPBIBAIOTCS Yepe3 CHCTEMY NMPAaKTUYECKUX 3a/laHuil. Pe3yibTaTel
WX MPUMEHEHUs MOKa3bIBAIOT, YTO PA3BUTHE MBICIUTEIBHOU NEATEIbHOCTH CIIOCOOCTBYET Oosee
rIyOOKOMY YCBOEHHUIO Y4eOHOr O MaTepHalia, COBEpPIICHCTBOBAHUIO HABHIKOB aHAIN3a, CPABHEHHS U
0000menuss. DQPGEeKTUBHOCTh  JAaHHBIX  TOJOKEHUH  MOATBEPKIAETCA  HCIOJIb30BAaHUEM
CHeluaabHbIX YHNpaXHEHUH M 3aJaHuidl. B craThe Taxke MNpeanararoTcs Takue METOJUYECKUE
IpUEMBI, KaK «TpapuuecKuil NUKTAHT», «MH(QOPMAIMOHHBIA OpraHaiszepy, «TpH Masda — TpU
BOIIPOCA», «OYMUCTKA IJ10/1a», HANPABJICHHbIC HA AKTUBU3ALMIO MO3HABATEIbHOM JEATEIbHOCTU
ydamuxcsi, (OpMHUPOBAHHE MBICIMTEIbHBIX HABBIKOB W OCO3HAHHOE YCBOCHHE TMIPSAMBIX U
MEePEHOCHBIX 3HaueHUW cioB. B memom mnpobiiemMa pa3BUTUS MBICIMTEIBHON JEATEIbHOCTH
paccMaTpuBaeTcs B KOHTEKCTE OOy4eHMs] TpaMMAaTHUKE Ka3aXCKOro S3bIKa U aHAJIU3UPYETCS BO
B3aMMOCBSI3U C TICHXOJIOTMYECKUMU acleKTaMH Y4eOHO0-TI03HABATeNbHON JEATEIbHOCTH.
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Abstract. This study examined the availability and utilisation of instructional media for teaching
Islamic Studies in senior secondary schools in Oyo North Senatorial District, Oyo State, Nigeria. A
descriptive survey design was adopted. The population comprised 47 secondary schools offering
Islamic Studies and 91 teachers across three Local Government Areas. Given the manageable size, a
total population sampling approach was used to include all identified teachers. Data were collected
using a validated researcher-designed questionnaire with a reliability coefficient of 0.76. Descriptive
and inferential statistics were employed. Percentages answered the research questions, while t-test
and Analysis of Variance (ANOVA) were used to test three null hypotheses at the 0.05 level of
significance using SPSS. Findings revealed that realia and visual media were generally available,
whereas textbooks were limited and audio, audio-visual, projection, and ICT-based media were
largely inadequate. Teachers frequently used traditional materials such as the Qur’an, Hadith, prayer
mats, and textbooks but rarely utilised modern media. School type and teaching experience
significantly influenced availability and utilisation, while gender and qualification did not. The study
recommends improved provision of modern instructional media and teacher capacity-building
initiatives.

Keywords: Instructional media, Islamic Studies, availability, utilisability, secondary schools

Introduction

In Nigeria, education is widely regarded as a key mechanism for achieving social integration,
shared national consciousness, and sustainable development (Olokooba, 2021). Within Nigeria’s
former 6-3-3-4 educational structure, Islamic Studies was recognized as one of the elective subjects
offered at both junior and senior secondary school levels (FRN, 2004). However, under the new
curriculum launched in 2025 by the Federal Ministry of Education, Religious Studies (Christian
Religious Studies/Islamic Studies) are included among the core subjects (NERDC, 2025). At the
senior secondary level, the Islamic Studies curriculum is designed to build progressively on concepts
introduced earlier. Consequently, the curriculum at both levels encompasses core components such
as the Qur’an, Hadith, Figh, Tawhid, Tahdhib, Mu‘amalat, and Tarikh.

Islamic Studies, as a branch of Religious Studies, is rooted in the principles and teachings of
Islam. It was formally incorporated into Nigeria’s educational policy in 1977 as part of Moral and
Religious Education, with the aim of realizing key national educational objectives outlined in the
National Policy on Education (FGN, 1991; Opeloye, 1994). The teaching of Islamic Studies at the
secondary school level is particularly important as it equips students with foundational Islamic
knowledge and instills Islamic moral values and codes of conduct. The subject encompasses a holistic
learning experience that emphasizes the relationship between humans and their Creator, as well as
interactions among individuals. In this regard, Islamic Studies serves as a vehicle for moral
transformation and comprehensive national development (Adedeji, 2000). Through Islamic
Education, learners are introduced to fundamental Islamic principles and provided with the skills
necessary to adopt Islam as a complete way of life (Ali & Bagley, 2015). The subject promotes
discipline, moral consciousness, and the understanding that knowledge acquisition benefits both
worldly life and the hereafter. Consequently, students’ behaviors, decisions, and attitudes toward life
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and learning are guided by Islamic teachings (Qur’an 3:110), underscoring the subject’s vital role in
shaping societal values and moral development (Abdulazeez, 2020).

According to Abdur-Rafiu et al. (2022), Islamic Studies focuses on the systematic study of
Islamic doctrines and principles and is taught across all levels of education. Like other school
subjects, its effective teaching requires appropriate strategies, techniques, and instructional resources.
Given that the curriculum content is intended to be applied and internalized, Islamic Studies teachers
bear significant responsibility for ensuring that the instructional goals of the subject are achieved.

Teachers occupy a central position in determining the success or failure of any educational
system (Abdur-Rafiu, 2014). Through their professional competence, teachers design instructional
plans, organize learning activities, and guide students’ academic experiences. They play a leading
role in implementing educational objectives within schools. The teacher’s effectiveness can be
examined from multiple perspectives, including professional development, personal attributes,
instructional style, teacher—student relationships, and methodological choices. These dimensions
highlight the teacher’s role as both an agent of personal growth and a catalyst for institutional change
(Murati, 2015).

An effective teacher is characterized by strong professional commitment, particularly to core
values, principles, and beliefs that shape instructional practices and institutional direction. Such
commitment fosters a shared vision and purpose within the educational environment. Effective
teachers also demonstrate integrity, self-confidence, and a sustained commitment to continuous self-
improvement. These attributes underpin their commitment to students, parents, schools, society, the
state, the nation, and the global community (Chenrui, 2020).

Teachers are instrumental in nurturing an inclusive and enlightened culture. Through their
professional efforts, they lay the foundation for producing competent professionals and responsible
citizens. Beyond parental influence, teachers significantly shape learners’ understanding, values, and
beliefs, thereby influencing future generations. Given the critical role teachers play in societal
development, the profession demands highly capable, intelligent, and dedicated individuals (Masih,
2020). Supporting this view, Adeyemi (2020) found that teachers’ qualifications and gender
significantly influence teaching styles and students’ academic outcomes in junior and Senior
secondary schools in Nigeria.

Instructional media represent essential channels for curriculum implementation. They consist of
carefully designed materials used by teachers and learners to enhance the effectiveness of teaching
and learning (Okoji & Olubayo, 2022). Research has consistently shown that students taught with
well-selected and appropriately utilized instructional media achieve better learning outcomes than
those exposed solely to verbal instruction. Instructional media enhance learners’ interest and
motivation by presenting concepts in engaging and meaningful ways. Since effective learning
depends heavily on sensory engagement, materials that enable students to see and hear concepts
reduce perceptual barriers and promote deeper understanding. The use of diverse instructional media
also accommodates learners from varied backgrounds and with differing abilities. Such materials
support effective learning for both verbally gifted and less verbally inclined students, enabling slow
and average learners to engage multiple senses while allowing advanced learners to progress at their
own pace and depth (Umar, 2010).

Within the context of Islamic Studies, instructional media refers to the diverse range of materials
and tools utilized to enhance the teaching and learning of various Islamic disciplines. These resources
span print, electronic, digital and multimedia formats. Notable examples include primary texts such
as the Qur’an and Hadith, as well as modern pedagogical tools like textbooks, computers, slides, and
projectors (Abdur-Rafiu et al., 2022).

Despite their recognised importance, Arisa et al. (2015) observed that many teachers continue to
teach without instructional materials due to unavailability, perceived irrelevance, difficulty in
improvisation, challenges in manipulation, or concerns about time consumption. However, the
availability and effective use of instructional materials provide learners with concrete learning
experiences that enhance understanding and retention. By enabling students to see, touch, and interact
with learning objects, instructional materials stimulate interest and facilitate the comprehension of
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concepts. Consequently, the availability and proper utilization of instructional resources are crucial
for effective curriculum implementation and meaningful learning. Teachers are therefore encouraged
to creatively source and develop instructional materials from their local environments to improve
teaching and learning outcomes (Gumbi & Bashir, 2021).

In contemporary education, the integration of technology has become essential for effective
instruction, including in Islamic Education. The use of modern technologies enhances instructional
delivery and supports the achievement of educational objectives in line with current societal demands
(Ajmain et al., 2019). Accordingly, teachers are expected to employ all available instructional
resources and technologies to facilitate meaningful learning experiences for students (Musuluve &
Ronald, 2020).

Statement of the Problem

As earlier highlighted, instructional media play a crucial role in enhancing the effectiveness of
teaching and learning. Previous studies have identified several factors responsible for students’ poor
performance in Islamic Studies, including the use of inappropriate instructional strategies, shortage
of qualified teachers, insufficient allocation of instructional time on school timetables, and the lack
of relevant instructional materials (Muhammad, 1980; Sarwar, 1984; Salako, 1995). Bukoye (2019)
further reported that inadequate use of instructional materials is widespread in many schools, noting
that a majority of teachers either fail to recognize the benefits of instructional media in the teaching—
learning process or utilize them inappropriately.

This situation has likely motivated researchers to examine the availability and utilization of
instructional media across various subjects at both junior and senior secondary school levels, within
and beyond Nigeria. For example, Jekayinfa (1998) investigated the effects of instructional materials
on students’ academic performance in History, while Ojo (1993) evaluated instructional materials in
science education. Findings from these studies emphasized the importance of effective utilization of
instructional resources in achieving instructional objectives. Similarly, Umar (2010) examined
teachers’ use of instructional media in the teaching of Islamic Studies in Kano State. Abdul-Raheem
(2016) explored the impact of instructional materials on secondary school students’ achievement in
Social Studies in Ekiti State, while Dhakal (2017) assessed the availability and use of instructional
materials in Geography teaching in community secondary schools in Kathmandu District. Olarinde,
Fakomogbon, Olabisi, and Adetunde (2017) evaluated instructional resources for teaching Basic
Technology in junior secondary schools in Ogbomoso, Nigeria. In addition, Bassey and Amie-Ogan
(2019) studied the availability and utilization of instructional materials for effective teaching in public
junior secondary schools in Port Harcourt

Metropolis, whereas Obiyo (2019) examined the underutilization of instructional materials in the
teaching and learning of Chemistry in Nigerian secondary schools. Ehirim, lwuchukwu, and Okenyi
(2020) investigated the availability and use of instructional materials in Chemistry instruction in
secondary schools within a local government area of Imo State, Nigeria. Likewise, Okoji and Olubayo
(2021) assessed the availability and utilization of instructional resources for teaching Mathematics to
primary school pupils in llorin Metropolis.

However, with the exception of Umar’s (2010) study, which focused on teachers’ utilization of
instructional media in Islamic Studies in Kano State, the majority of existing studies have
concentrated on subjects such as History, Social Studies, Geography, Sciences, Basic Technology,
Chemistry, and Mathematics. To the best knowledge of the present researchers, no empirical study
has specifically examined the availability and utilization of instructional media in the teaching of
Islamic Studies in Oyo North Senatorial District. Consequently, this identified gap in the literature
necessitates the present study, which seeks to address this deficiency and contribute to knowledge in
the field.

Purpose of the Study

The main purpose of this study was to assess the availability and utilisabilit of instructional media
for teaching Islamic studies in secondary schools in Oyo North Senatorial District. Specifically, the
research was designed to:
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a) ascertain the availability of instructional media for teaching Islamic studies in secondary
schools in Oyo North Senatorial District as assessed by Islamic Studies teachers;
b) examine the extent to which Islamic studies teachers utilise instructional media for teaching
Islamic studies in secondary schools in Oyo North Senatorial District;
€) determine differences in teachers’ utilisability of the instructional media for teaching Islamic
studies in secondary schools in Oyo North Senatorial District based on gender;
d) determine differences in teachers’ utilisability of the instructional media for teaching Islamic
Studies in secondary schools in Oyo North Senatorial District based on qualification; and
e) determine differences in teachers’ utilisability of the instructional media for teaching Islamic
Studies in secondary schools in Oyo North Senatorial District based on experience.
Research Questions
The following questions were answered in this study:
1. What type of instructional media are available to teachers of Islamic Studies in secondary
schools in Oyo North Senatorial District?
2. How often do teachers make use of available instructional media in teaching Islamic Studies
at secondary schools in Oyo North Senatorial District?
Research Hypotheses
The following null hypotheses were tested at 0.05 level of significance in this study:
Hoa1: There is no significant difference in the utilisability of instructional media in the teaching
Islamic Studies by male and female secondary school teachers in Oyo North Senatorial District
Hoz: here would be no significant difference in the utilisability of instructional media in the
teaching Islamic Studies by qualified and less-qualified secondary school
Hos: There would be no significant difference in the utilisability of instructional media in the
teaching Islamic Studies by more experienced, experienced and less experienced teachers in Oyo
North Senatorial District

Methodology

This study adopted a descriptive survey research design. The target population comprised all
senior secondary school Islamic Studies teachers in Oyo North Senatorial District, Oyo State. Public
and private senior secondary schools within three selected Local Government Areas in the district
were purposively selected to ensure adequate representation of the study population. The study
identified 47 secondary schools offering Islamic Studies within the selected Local Government Areas,
with a total of 91 teachers across these institutions. Given the manageable size of this group and their
specialized expertise, a total population sampling approach was adopted. Consequently, all identified
schools and their respective Islamic Studies teachers were included in the research to ensure
comprehensive data collection. Furthermore, purposive sampling was employed to select all the
Islamic Studies teacher in these institutions. This technique was chosen due to the limited number of
specialists in the area and their direct expertise regarding the research subject.

Data for the study were collected using a researcher-developed questionnaire. The instrument
consisted of two sections. Section A elicited respondents’ demographic and professional information,
including gender, academic qualification, teaching experience, and area of specialization. Section B
contained items relating to the availability of instructional media and teachers’ utilization of such
media in the teaching of Islamic Studies at the senior secondary school level. The questionnaire
comprised 51 items, and respondents were required to indicate their responses by selecting from the
following options: Available (A), Not Available (NA), Often Utilised (OU), Sometimes Utilised
(SU), Rarely Utilised (RU), and Not Utilised at All (NU).

The validity of the instrument was established through face and content validation. Copies of the
guestionnaire were reviewed by experienced Islamic Studies teachers as well as experts in test and
measurement for critique, suggestions, and approval. To determine the reliability of the instrument,
the test—retest method was employed. Six schools outside the main study sample were selected, and
the instrument was administered to twelve Islamic Studies teachers. After a two-week interval, the
questionnaire was re-administered to the same respondents. The scores obtained from the two
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administrations were correlated using the Pearson Product Moment Correlation coefficient, yielding
a reliability index of 0.76, which indicated that the instrument was reliable.

Data collected were analysed using descriptive and inferential statistics. Percentages were used
to answer research questions one and two. Research hypotheses one, two, and three were tested using
the t-test, while hypothesis four was tested using Analysis of Variance (ANOVA), all at the 0.05 level
of significance. The null hypotheses formulated in the study were tested at an alpha level of 0.05
using the Statistical Package for Social Sciences (SPSS).

Results
The results are presented as follows:
Table 1
Demographic Data of the Respondents involved in the Study Based on School Types
School Types Frequency Percentage (%0)
Public School 54 59.3%
Private School 37 40.7%
Total 91 100.0

Results in the Table 1 shows that out of 91 respondents sampled for this study, 54(59.3%) of the
respondents were sampled from government owned schools in Oyo North Senatorial District while
37(40.7%) of the respondents were sampled from private schools in Oyo North Senatorial District
secondary schools in Oyo State, Nigeria. This implies that majority of the respondents involved in
this study were sampled from government owned schools in Oyo North Senatorial District.

Table 2

Demographic Data of the Respondents involved in the Study Based on Gender

Gender Frequency Percentage (%)
Male 95 60.4%

Female 36 39.6%
Total 91 100.0

Results in the Table 2 indicates that out of 91 respondents sampled for this study, 55(60.4%) of
the respondents were male while 36(39.6%) of the respondents were female. This implies that male
respondents 55(60.4%) were majority of the respondents sampled for this study.

Table 3

Demographic Data of the Respondents involved in the Study Based on Years of Experiences

Years of Experiences Frequency Percentage (%)
1-5 Years 50 54.9%
6-10 Years 28 30.8%
11 Years and above 13 14.3%
Total 91 100.0

Results in the Table 3 reveals that out of 91 respondents sampled for this study, 50(54.9%) of
the respondents had minimum of one year to maximum of 5 years of teaching experiences, 28(30.8%)
of the respondents had 6-10 years of teaching experiences accordingly and 13(14.3%) of the
respondents had 11 years and above teaching experiences respectively. This implies that majority of
the respondents 50(54.9%) sampled for this study had 1-5 years of teaching experiences.

Table 4
Demographic Data of the Respondents involved in the Study Based on Qualifications
Teaching Qualifications Frequency Percentage (%)
NCE 41 45.1%
B. Ed. 30 33.0%
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B. A. (PGDE) 11 12.1%
M. A. 3 3.3%
M. Ed. 5 5.5%
Ph. D. 1 1.1%
Total 91 100.0

Results in the Table 4 indicates that out of 91 respondents sampled for this study, 41(45.1%) of
the respondents had only Nigeria certificate in Education (NCE), 30(33.0%) of the respondents had
their first degree in education, 11(12.1%) of the respondents possess first degree and PGDE, only
3(3.3%) are Masters holders, 5(5.5%) of the respondents sampled as far as this study is concerned
had second degree in Master of Education and only 1(1.1%) of the sampled respondent has Ph.D.

Answering of Research Questions

Research Question One: What instructional media are available for teaching Islamic Studies in
secondary schools in Oyo State North Senatorial District Oyo State?

To answer the research question number 1, the instructional media for teaching Islamic Studies
are grouped into realia; visual; audio-visual; textual; and ICT. With regards to the findings of this
study, item by item analysis is hereby presented.

Participants’ responses on the availability of the recommended instructional media for teaching
Islamic Studies under the category of realia are presented in Table 5

Table 5

Availability of the Recommended Instructional Media for Teaching Islamic Studies under
Realia Category

Availability of Available Total Available Total
Realia Not Available Not Available
VLQ LQ SQ
Copies of the 64(70.3) 20(22.0) 7(7.7) 91(100)
Holy Quran
(Arabic Text)
Copies of the 38(41.8) 42(46.2) 11(12.1) - 91(100)
Holy Quran
(English
Translation)
Copies of the 36(39.5) 45(49.5) 10(11.0) - 91(100)
Hadith (Arabic
Text)
Copies of the 32(22.2) 43(47.3) 15(16.5) 1(1.1) 91(100)
Hadith (English
Text)
Praying Mats 20(22.0) 49(53.8) 17(18.7) 5(5.5) 91(100)
Kettle 25(27.5) 35(38.5) 24(26.4) 7(7.7) 91(100)

Results in Table 5 indicates that nearly all respondents (over 99%) agreed that schools have
ample copies of the Quran (both Arabic and English translations) and Hadith collections (Arabic and
English). The vast majority of respondents (over 94%) also indicated that schools have prayer mats
and containers for performing ablution (kettles). This implies that copies of Holy Quran (Arabic and
English text), copies of Hadith (Arabic and English translation), praying mats and container for
performing ablution (kettle) are available as instructional resources for teaching Islamic Studies in
Irepo Zonal Educational District secondary schools.

More so, twenty-one items were identified as recommended instructional media under the
category of visual, the participants’ responses on the availability of recommended visuals for teaching
Islamic Studies are presented in Table 6.

Table 6
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Availability of the Recommended Visual Instructional Media for Teaching Islamic Studies in Oyo
North Senatorial District Secondary Schools

Availability Available Not Available Total
of Visual
VLQ LQ SQ
Charts 42(46.2) 20(22.0) 14(15.4) 15(16.5) 91(100)
Diagrams 23(25.3)  34(37.4) 19(20.9) 15(16.5) 91(100)
Maps 26(28.6) 32(35.2) 17(18.7) 18(17.6) 91(100)
Posters 30(33.0)  30(33.0) 9(9.9) 22(24.2) 91(100)
Flash cards 19(20.9) 32(35.2) 8(8.8) 23(26.3) 91(100)
Flip charts 44(48.4)  15(16.5) 9(9.9) 23(26.3) 91(100)
Chalk board 36(35.6) 40(44.0) 13(14.3) 2(2.2) 91(100)
Pictures of the 39(42.9) 31(34.1) 8(8.8) 12(13.2) 91(100)
Prophet’s
Mosque
Pictures Showing  31(34.1)  37(40.7) 8(8.8) 15(16.5) 91(100)
Scale
Pictures of 37(40.9) 33(36.3) 11(12.1) 10(11.0) 91(100)
Ka’abah
Picture of 31(34.1) 35(38.5) 12(13.2) 13(14.3) 91(100)
Pilgrims in IThram
Chart containing  29(31.9)  40(44.0) 14(15.) 8(8.8) 91(100)
Names of Allah
Chart containing  30(33.0) 36(39.6) 6(17.6) 9(9.9) 91(100)
25 Names of
Prophets
mentioned in the
Qur’an
Map of Africa 25(27.5)  40(44.0) 10(11.0) 16(17.6) 91(100)
and Middle East
Map of the 35(38.5)  28(30.8) 9(9.9) 19(20.9) 91(100)
World showing
North Africa,
Maghrib and
Andalusia
Map of West 31(34.1) 32(35.2) 10(11.0) 19(19.2) 91(100)

Africa showing
Islamised Areas
Map showing the  28(30.8)  35(38.5) 10(11.0) 18(19.2) 91(100)
way Islam spread
and became
firmly
established in
West Africa
Picture of the 36(39.6) 29(31.9) 13(14.3) 13(14.3) 91(100)
cave of Hira
Picture of the 29(31.6)  36(39.6) 9(9.9) 17(18.3) 91(100)
Islamic style of
dress (Hijab)
Photograph ofa  39(40.7) 29(31.9) 10(11.0) 15(16.5) 91(100)
wedding
ceremony
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according to
Shari’ah
Picture of some 38(41.8)  28(30.8  13(14.3) 12(13.2) 91(100)
Muslim
Institutions of
higher learning
Results in Table 6, indicate that:

i. Mostly Available: Charts, diagrams, maps, posters, flash cards, flip charts, chalkboards,
pictures of the Prophet's mosque, pictures showing scale, pictures of the Kaaba, pictures of
pilgrims in Ihram, charts with names of Allah and the Prophet (mentioned in Quran), most
regional maps (Africa & Middle East, World - North Africa, West Africa - Islamic areas),
pictures of the cave of Hira, pictures of Islamic dress (Hijab), photographs of Islamic
weddings, pictures of Muslim universities. (over 75% of respondents agreed on availability)

ii. Somewhat Available: Pictures with historical context (13-17% disagreed on availability for
some historical picture types)

This implies that a wide variety of visual teaching materials are available in most schools for
Islamic Studies classes.

However, Participants’ responses on the availability of textual materials for teaching of Islamic
Studies by Islamic Studies teachers in the Oyo North Senatorial District secondary schools of North
Senatorial of Oyo State, Nigeria. Given under on the textual materials as an instructional media for
the teaching of Islamic Studies by the Islamic Studies teachers as far as this study is concerned, there
are four textual materials. The statistics of the respondents are summarized and presented in Table 7

Table 7

Availability of Textual Materials as Instructional Media for the Teaching of Islamic Studies in
Oyo North Senatorial District Secondary Schools

Availability of Textual Available Not Available Total

VLQ LQ SQ

Textbooks 2(2.2) 15(16.5) 62(68.2) 12(13.2) 91(100)
Islamic magazine 8(8.8) 12(13.2) 44(48.4) 27(29.7) 91(100)
Islamic newspaper 11(12.1) 10(11.0) 32(35.2) 38(41.8) 91(100)

The results in Table 7, show that:

i. Islamic Studies Textbooks:

o Very few schools (2%) have a large quantity of textbooks.

o Most schools (68%) have a small quantity of textbooks.

o A significant number of schools (13%) lack textbooks entirely.

ii. Islamic Magazines:

Similar to textbooks, very few schools (9%) have a large quantity of Islamic magazines.
Almost half (48%) have a small quantity.

o Nearly a third (29%) lack Islamic magazines altogether.

iii. Islamic Newspapers:

o Fewer schools have a large quantity of Islamic newspapers (12%).

o A moderate number (35%) have a small quantity.

o Over 40% (42%) lack Islamic newspapers completely.

This implies that there is a shortage of Islamic Studies reading materials (textbooks, magazines,
newspapers) in many schools across the district.

o O
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Furthermore, participants’ responses on the availability of audio instructional media for teaching
Islamic Studies in the Oyo North Senatorial District secondary schools of Oyo State, Nigeria are
presented in Table 8.

Table 8
Availability of Electronic Audio Materials as Instructional Media for the Teaching of Islamic
Studies in Oyo North Senatorial District Secondary Schools
Availability of Available Not Available Total
Electronic Audio

VLQ LO SQ

Radio - - 11(12.1) 80(87.9) 91(100)
Audio tape recorder - 3(3.3) 9(9.9) 79(86.8) 91(100)
CD player - - 10(10.9) 81(89.1) 91(100)
Recorder player - - 14(15.4) 77(84.6) 91(100)
Mp3 player - - 15(16.5) 76(83.5) 91(100)

The results in Table 8, revealed only a very small number of schools (12%) have radios, even in
limited quantities. Similar to radios, very few schools (less than 10%) have audio tape recorders
available. Just a small fraction of schools (around 11%) have CD players. The situation is similar for
recorder players, with only a small minority (around 15%) of schools having them. A small number
of schools (around 16%) have MP3 players, but most lack them entirely.

More so, participants’ responses on the availability of audio-visuals instructional media for the
teaching of Islamic Studies in Oyo North Senatorial District secondary schools of Oyo State, Nigeria
are presented in Table 9.

Table 9

Availability of Electronic Audio-Visual Instructional Media for Teaching of Islamic Studies in
Oyo North Senatorial District Secondary Schools

Availability of Available Not Available Total
Electronic Audio-
Visual
VLQ LQ SQ

Video player - - 18(19.8) 73(80.2) 91(100)
DVD payer - - 22(24.2) 69(75.8) 91(100)
VCD - - 16(17.6) 81(87.9) 91(100)
Television - - 14(15.4) 77(84.6) 91(100)

The results in Table 9, revealed that only a small portion of schools (around 20%) have video
players, with the majority lacking them entirely. A small number of schools (around 24%) have
DVD players, but most schools do not. The situation is similar for VCD players, with a small
minority (around 18%) of schools having them. Just a small number of schools (around 15%) have
televisions, while most lack them. This implies that electronic audio-visual media are lacked in
most schools:

Participants’ responses on the availability of ICT instructional media for the teaching of Islamic
Studies in Oyo North Senatorial District secondary schools of Oyo State, Nigeria. Under this, there
are five items on electronic visuals sampled for this study. The statistics of the respondents are
summarized and presented in Table 10.

Table 10

Availability of Electronic Visual Instructional Media for Teaching of Islamic Studies in Oyo
North Senatorial District Secondary Schools

Availability of Available Not Available Total
Electronic Visual

VLQ LQ SQ
Opague Projector - - 10(10.9) 81(89.1) 91(100)
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Overhead Projector - - 10(10.9) 81(89.1) 91(100)
Closed circuit Tv - - 10(10.9) 81(89.1) 91(100)
Film strip Projector - - 10(10.9) 81(89.1) 91(100)
16mm Projector - - 10(10.9) 81(89.1) 91(100)

The results in Table 10 revealed that only a small number of schools (around 11%) have any
type of projector (opaque, overhead, CCTV, film strip, or 16mm) available, even in limited quantities.
The vast majority (89%) lack projectors entirely. This implies that most schools in this district have
very few resources that use projection technology to enhance Islamic Studies instruction.

Participants’ responses on the availability of ICT media as an instructional media for the teaching
of Islamic Studies by Islamic Studies teachers in the Irepo educational district of Oyo State, Nigeria.
Under this, there are five items on ICT media sampled for this study. The statistics of the respondents
are summarized and presented in Table 11.

Table 11

Availability of ICT Instructional Media for Teaching of Islamic Studies in Oyo North Senatorial
District Secondary Schools

Availability of ICT Available Not Available Total
VLQ LQ SQ
Computers - - 4(4.4) 87(95.6) 91(100)
Internet - - 6(6.6) 85(93.4) 91(100)
Mp3 - - 7(7.7) 84(92.3) 91(100)
Digital Cameras - - 15(16.5) 76(83.5) 91(100)
Multi-media - - 13(14.3) 78(85.7) 91(100)
Projector

The results in Table 11 show that very few schools (around 4%) have computers available for
Islamic Studies instruction. The vast majority of schools (over 93%) lack internet access. Similar to
internet access, most schools (over 92%) do not have MP3 players. Only a small number of schools
(around 16%) have digital cameras. A small minority of schools (around 14%) have multimedia
projectors. This implies that schools in this district have very few technological resources that could
be used to enhance Islamic Studies instruction.

Research Question Two: How often do Islamic Studies teachers make use of available
instructional media in teaching Islamic Studies at secondary schools in Oyo North Senatorial District,
Nigeria?

Participants’ responses on the how often Islamic Studies teachers make use of available
instructional media of realia resources for teaching of Islamic Studies by Islamic Studies teachers in
the Oyo North Senatorial District secondary schools are presented in Table 12

Table 12

Usabilty of Realia Instructional Media for Teaching of Islamic Studies in Oyo North Senatorial
District Secondary Schools

Utilisation of Realia Utilisation of Realia Resources Total
Not Used
Often Sometimes Rarely

Copies of the Holy Quran  57(62.6) 31(34.1) 1(1.1) 2(2.2) (100)
(Arabic Text)
Copies of the Holy Quran  42(46.2)  46(50.5) 2(2.2) 1(1.1) 1(100)
(English Translation)
Copies of the Hadith 6(50.5) 41(45.1) 3(3.3) 1(1.1) 1(100)
(Arabic Text)
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Copies of the Hadith 31(34.1) 31(34.1) 55(60.4) 5(5.5) 1(100)
(English Text)

Praying Mats 26(28.6) 47(51.6) 14(15.4) 4(4.4) 1(100)
Containers for performing  23(25.3) 49(53.8) 16(17.6) 3(3.3) 1(100)

ablution (Kettle)

The results in Table 12 revealed that the highly utilised materials included copies of the Quran
and Hadith collections. While kettle and praying mat are commonly used materials. The vast majority
of teachers (over 97%) subscribed to the fact that they frequently use copies of the Quran (both Arabic
and English translations) and Hadith collections (both Arabic and English) for instruction. A large
majority of teachers also regularly use containers for performing ablution (kettles) and praying mats
as instructional tools. Over 94% agreed on kettle use, and 95.6% agreed on praying mat use. This
implies that teachers heavily rely on core Islamic texts, practical tools, and religious items like praying
mats for teaching Islamic Studies.

Participants’ responses on the Utilisation of Visual instructional materials for teaching Islamic
Studies in Oyo North Senatorial District secondary schools are presented in Table 13.

Table 13

Utilisation of Visual Instructional Media for Teaching of Islamic Studies in Oyo North Senatorial
District Secondary Schools

Visual Media Utilisation of Visual Media Total
Not Used
Often Sometimes  Rarely

Charts 27(40.7) 29(31.9) 20(22.0) 5(15.5) 91(100)

Diagrams 25(22.0) 43(47.3)  20(22.0) 8(8.8) 91(100)

Maps 34(57.4) 36(39.6) 12(13.2) 9(9.9) 91(100)

Posters 22(24.2) 34(37.4) 14(15.4) 21(23.1) 91(100)

Flash cards 29(31.9) 31(34.1) 7(7.7) 24(26.4) 91(100)

Flip charts 22(24.2) 35(38.5) 13(14.3) 21(23.1) 91(100)

Chalk board 49(53.8) 38(41.8) 3(3.3) 1(1.1) 91(100)

Pictures of the Prophet’s  32(35.2) 47(51.6) 5(5.5) 7(7.7) 91(100)
mosque

Pictures showing scale 26(28.6) 47(51.6) 8(8.8) 10(11.0) 91(100)

Pictures of Ka’abah 35(38.5) 45(49.5) 3(3.3) 8(8.8) 91(100)

Picture of Pilgrims in 38(41.8) 39(42.9) 4(4.4) 10(11.0) 91(100)

Ihram

Chart containing Names ~ 45(49.5) 28(30.8) 1(1.2) 17(18.7) 91(100)
of Allah

Chart containing 25 37(40.6) 42(46.2) 2(2.2) 10(11.0) 91(100)

Names of Prophets
mentioned in the Qur’an

Map of Africa and Middle  27(29.7) 45(49.5) 8(8.8) 11(12.1) 91(100)
East
Map of the World 31(34.1) 39(42.3) 11(12.1) 10(11.0) 91(100)

showing North Africa,
Maghrib and Andalusia

Map of West Africa 31(34.1) 45(49.5) 6(6.6) 9(9.9) 91(100)
showing Islamised Areas
Map showing the way 25(27.5) 52(57.1) 9(9.9) 5(5.5) 91(100)

Islam spread and became
firmly established in West

Africa
Picture of the cave of Hira  31(34.1) 40(49.0) 11(12.1) 9(9.9) 91(100)
Picture of the Islamic 35(38.5) 42(46.2) 7(7.7) 7(7.7) 91(100)
style of dress (Hijab)
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Photograph of a wedding  35(38.5) 40(44.0) 8(8.8) 8(8.8) 91(100)
ceremony according to
Shari’ah
Picture of some Muslim 27(29.7) 46(51.5) 6(6.6) 12(13.2) 91(100)
Institutions of higher
learning.

Results in Table 13 show that the mostly used visual media for teaching Islamic Studies teachers
included charts, diagrams, maps, posters, chalkboards, pictures of the Prophet's mosque, pictures
showing scale, pictures of the Kaaba, pictures of pilgrims in Ihram, charts with names of Allah and
the Prophet (mentioned in Quran), most regional maps (Africa & Middle East, World - North Africa,
West Africa - Islamic areas). (over 90% of respondents agreed on use). Flashcards, flipcharts are
seldomly used (around 75% agreed on use). While Maps showing the spread of Islam in West Africa
are less frequently used (around 80% agreed on use).

Participants’ responses on the Utilisation of textual materials for teaching of Islamic Studies by
Islamic Studies teachers in Oyo North Senatorial District secondary schools are presented in Table
14.

Table 14

Utilisation of Textual Materials as Instructional Media for Teaching of Islamic Studies in Oyo
North Senatorial District Secondary Schools

Textual Media Utilisation of Textual Media Not Used Total
Often  Sometimes  Rarely
Textbooks 53(58.2) 35(38.5) 2(12.2) 1(1.1) 91 (100)
Islamic magazine - - 5(5.5) 86(94.5) 91 (100)
Islamic newspaper - - 5(5.5) 86(94.5) 91 (100)

Table 14 revealed the that nearly all respondents (99%) reported that Islamic Studies textbooks
are always used for instruction. A significant majority of respondents (over 90%) indicated that
Islamic magazines and newspapers are also used, but less frequently than textbooks. This implies that
Islamic Studies textbooks are the primary resource for teachers, while Islamic magazines and
newspapers play a supplementary role.

Participants’ responses on the Utilisation of electronic audio instructional media for teaching
Islamic Studies are presented in Table 15.

Table 15

Utilisation of Electronic Audio as an Instructional Media for Teaching of Islamic Studies in Oyo
North Senatorial District Secondary Schools

Electronic Audio Media Utilisation of Electronic Audio Total
Not Used
Often Sometimes  Rarely Total
Radio - - 10(11.0) 81(89.0) 91 (100)
Audio tape recorder - - 9(9.9) 82(90.1) 91 (100)
CD player - - 8(8.8) 83(91.2) 91 (100)
Recorder player - - 9(9.9) 82(90.1) 91 (100)
Mp3 player - - 9(9.9) 82(90.1) 91 (100)

Table 15 reveals that the vast majority of respondents (over 89%) indicated that radio, audio
tape recorders, CD players, recorder players, and MP3 players are rarely or never used for teaching
Islamic Studies. This implies that Islamic Studies teachers in this district seldom use electronic
audio equipment for instruction.

Participants’ responses on the Utilisation of electronic audio-visuals as an instructional media
for the teaching of Islamic are presented in Table 16.

Table 16

Utilisation of Electronic Audio-Visuals as an Instructional Media for Teaching of Islamic
Studies in Oyo North Senatorial District Secondary Schools
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Electronic Audio Visual Utilisation of Audio Visual Total
Not Used
Often  Sometimes  Rarely
Video Player - - 7(7.7)  84(92.3) 91 (100)
DVD Player - - 9(9.9) 82(90.1) 91 (100)
VCD - - 10(11.0)  81(89.0) 91 (100)
Television - - 8(8.8) 83(91.2) 91 (100)

Table 16 shows that the vast majority of respondents (over 89%) indicated that video players,
DVD players, VCD players, and televisions are rarely or never used for teaching Islamic Studies. It
implies that Islamic Studies teachers in this district seldom use electronic equipment, whether audio
or audio-visual, for instruction.

Further still, participants’ responses on the utilisation of electronic visuals as instructional media
for the teaching of Islamic Studies in Oyo North Senatorial District secondary schools are presented
in Table 17.

Table 17

Utilisation of Electronic Visuals as Instructional Media for Teaching of Islamic Studies in Oyo
North Senatorial District Secondary Schools

Utilisation of Audio Visual Total
Not Used
Often Sometimes Rarely
Opaque Projector - - 6(17.6) 75(82.4) 91 (100)
Overhead Projector - - 8(19.8) 73(80.2) 91 (100)
Closed circuit Tv - - 21(23.1) 70(76.9) 91 (100)
Film strip Projector - - 23(25.3) 68(74.7) 91 (100)
16mm Projector - - 22(24.2) 69(75.8) 91 (100)

Table 17 reveals that a significant portion of respondents (over 70%) indicated that opaque
projectors, overhead projectors, closed-circuit TVs, film strip projectors, and 16mm projectors are
rarely or never used for teaching Islamic Studies. Film strip projectors and 16mm projectors appear
to be used even less frequently than other projector types, with over 74% reporting they are never
used. This implies that Islamic Studies teachers in this district rarely use projector equipment of any
kind for instruction.

Lastly, participants’ responses on the Utilisation of ICT as instructional media for teaching
Islamic Studies in Oyo North Senatorial District secondary schools are presented in Table 18.

Table 18

Utilisation of ICT Media as an Instructional Media for Teaching of Islamic Studies in Oyo North
Senatorial District Secondary Schools

ICT Utilisation NU Total
Often Sometimes Rarely
Computers - - 2(2.2) 89(97.8) 91 (100)
Internet - - 7(7.7) 84(92.3) 91 (100)
Mp3 - - 5(5.5) 86(94.5) 91 (100)
Digital Cameras - - 9(9.9) 82(90.1) 91 (100)
Multi-media Projector - - 15(16.5) 76(83.5) 91 (100)
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Table 18 shows that the vast majority of respondents (over 83%) indicated that computers,
internet, MP3 players, digital cameras, and multimedia projectors are rarely or never used for
teaching Islamic Studies. A small number of respondents (around 5-7%) suggested that some
technology resources are occasionally used. It implies that Islamic Studies teachers in this district
seldom use technology to enhance their instruction.

Testing of Research Hypotheses

Having examined the demographic data of the respondents involved in the study and research
questions, the researcher proceeded to test the null hypothesis 1 and 2 generated using t-test while
research hypothesis 3 with the use of ANOVA at 0.05 level of significance

Research Hypothesis 1: There is no difference in the utilisation of instructional media in the
teaching Islamic Studies by male and female secondary school teachers in Oyo North Senatorial
District

Table 19

t-test Statistics Showing the Difference in the Utilisation of Instructional Media in the Teaching
Islamic Studies by Male and Female

Gender No Mean S. D. Df t-value Sig Remark
Male 55 155.5455 26.6964

89 1.549 126 Accepted

Female 36 162.4167 26.7458

*Insignificance at p>0.05

Table 19 shows that the t-value -1.549 is obtained with a p-value of .126 computed at 0.05 alpha
levels. Since the p-value of .126 is higher than 0.05 level of significance, the null hypothesis 2 is
accepted. Therefore, there is no difference in the utilisation of instructional media in the teaching
Islamic Studies by male and female secondary school teachers in the Oyo North Senatorial District
of Oyo State, Nigeria (t{-1.540 = .126, p>0.05). It could therefore be inferred from the analysis that
there is no difference in the utilisation of instructional media in the teaching Islamic Studies by male
and female teachers in the Oyo North Senatorial District of Oyo State, Nigeria because both male and
female teachers have equal opportunity to the use of available instructional media.

Research Hypothesis 2: There would be no significant difference in the utilisation of
instructional media in the teaching Islamic Studies by qualified and less-qualified secondary school

Table 20

t-test Statistics Showing the Difference in the utilisation of Instructional Media in the Teaching
Islamic Studies by Qualified and Less-Qualified Teachers

Qualification No Mean S.D. Df  t-value Sig Remark
Qualified 72 157.7500 27.16084

89 477 634  Accepted
Less-Qualified 19 154.4211 26.55250

*Insignificance at p>0.05

Table 20 shows that the t-value .477 is obtained with a p-value of .634 computed at 0.05 alpha
levels. Since the p-value of .634 is higher than 0.05 level of significance, the null hypothesis 3 is
accepted. Therefore, there is no significant difference in the utilisation of instructional media in the
teaching Islamic Studies by qualified and unqualified secondary school teachers in Oyo North
Senatorial District of Oyo State, Nigeria (tg477 = .634, p>0.05). It could therefore be inferred from the
analysis that there is no significant difference in the utilisation of instructional media in the teaching
Islamic Studies by qualified and unqualified secondary school teachers in the Oyo North Senatorial
District.

Research Hypothesis 3: There would be no significant difference in the utilisation of
instructional media in the teaching Islamic Studies by more experienced, experienced and less
experienced teachers in the Oyo North Senatorial District of North Senatorial District of Oyo
State, Nigeria

Table 21
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ANOVA Results Showing the Analysis of the Significant Difference in the Utilisation of
Instructional Media in the Teaching Islamic Studies by More Experienced, Experienced and Less-
Experienced Teachers in Oyo North Senatorial District of North Senatorial of Oyo State

Source of Sum of Square df Mean Square F Sig. Decision
Variable

Between 8066.667 2 4034.334 Hos

Group

6.210 .000 Rejected

Within 57166.058 88 649.614

Group

Total 65234.725 90

*Significant P< .05

Table 21 shows the significant difference in the utilisation of instructional media in the teaching
Islamic Studies by more experienced, experienced and less-experienced teachers in the Oyo North
Senatorial District with (Fgs=.003, p<0.05). It implies that there is significant difference in the
utilisation of instructional media in the teaching Islamic Studies by more experienced, experienced
and less-experienced secondary school teachers in Oyo North Senatorial District of Oyo State,
Nigeria due to the level of vast experiences of the users of those instructional media. Summary of
the Major Findings

1.

The findings of the study could be summarised as follow:

Instructional media under the categories of realia and visuals for teaching Islamic Studies in
Oyo North Senatorial District secondary schools are available in a very large quantity. While
Islamic textbooks and Magazines are available in a small quantity.

Electronic audio media of Radio, Audio tape recorder, CD player, Recorder player, Mp3
player Electronic audio-visual media of video player, DVD player, VCD, television and ICT
are not sufficiently available.

Teachers often make use of Copies of the Holy Quran (Arabic Text), Copies of the Holy
Quran (English Translation), Copies of the Hadith (Arabic Text), Copies of the Hadith
(English Text), Praying Mats, Containers for performing ablution (Kettle) and textbooks for
teaching Islamic Studies in the Oyo North Senatorial District secondary schools.

Teachers rarely use Islamic magazine, Islamic newspaper, Radio, Audio tape recorder, CD
player, Recorder player, Mp3 player, Video players, DVD players, VCD, Opaque projector,
overhead projector, closed circuit Tv, film strip projector, 16mm projector Computers,
Internet, Mp3, digital cameras and multi-media projector as instructional media for teaching
Islamic Studies in Oyo North Senatorial District secondary schools.

There is difference in the availability of instructional media for teaching Islamic Studies in
Oyo North Senatorial District public and private secondary schools.

There is no difference in the utilisability of instructional media for teaching Islamic Studies
by male and female teachers in Oyo North Senatorial District secondary schools.

. There is no significant difference in the utilisability of instructional media for teaching Islamic

Studies by qualified and unqualified teachers in Oyo North Senatorial District secondary
schools.

There is significant difference in the utilisation of instructional media for teaching Islamic
Studies by more experienced, experienced and less-experienced teachers in Oyo North
Senatorial District secondary schools.

Discussion

The findings indicate that instructional media classified as realia and visual materials are
generally available in secondary schools in Oyo North Senatorial District, supporting Umar’s (2010)
report on the availability of such resources for Islamic Studies. However, unlike Umar’s findings, the
present study established that Islamic Studies textbooks, although available, are insufficient in
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quantity. This result extends the observations of Okoji and Olubayo (2021) and aligns with studies
that reported shortages of textbooks and print materials, including Islamic magazines and newspapers,
as constraints to effective teaching and learning (Tuimur & Chemwei, 2015; Mpigi & Abdur-Rafiu,
2018; Musuluve & Ronald, 2020).

The study further revealed that electronic audio, audio-visual, projection, and ICT-based
instructional media are largely inadequate in schools. This finding is consistent with earlier studies
which reported limited availability of modern instructional resources in secondary schools (Okobia,
2011; Gumbi & Bashir, 2021). In terms of utilisability, teachers were found to frequently use
traditional and readily available materials such as the Qur’an and Hadith texts, prayer mats, ablution
containers, and textbooks, indicating a strong reliance on conventional instructional resources central
to Islamic Studies. However, instructional media such as Islamic magazines, newspapers, audio and
audio-visual devices, projectors, and ICT tools were rarely utilized, largely due to their limited
availability. This finding corroborates earlier studies that reported low utilization of audio-visual and
technology-based instructional materials (Dhakal, 2017; Okoji & Olubayo, 2021).

The study also revealed a significant difference in the availability of instructional media between
public and private secondary schools, possibly reflecting differences in funding and resource
management. Conversely, teachers’ gender and professional qualifications were found not to
significantly influence instructional media utilization, suggesting similar levels of exposure and
competence across these categories. However, teaching experience significantly influenced
utilization, with more experienced teachers making greater use of instructional media than their less
experienced counterparts. This suggests that accumulated teaching experience enhances teachers’
confidence and effectiveness in selecting and applying instructional media.

Conclusion and Recommendations

Although the importance of instructional media in teaching and learning process has been
stressed over the years by various researchers, the study served as an addition to those researches on
the Islamic studies in the teaching and learning process. The study attempted to investigate the
availability and utilisation of instructional media for teaching Islamic studies in secondary schools in
Oyo North Senatorial District. Based on the findings and discussions, it is concluded that
instructional media under realia, visual and textual materials are available for teaching Islamic studies
in Oyo North Senatorial District. While Instructional media under audio, audio-visual, projectors and
ICT were not available in Oyo North Senatorial District. In addition, teachers’ qualification does not
influence their use of instructional media for teaching Islamic Studies in Oyo North Senatorial District
public and private secondary school. While more experienced and experienced Islamic studies
teachers utilise instructional media more than less experienced ones. Based on the findings in this
study and the conclusion reached, the following recommendations were made:

1. There is need for the government and proprietors of private schools to provide adequate and
enough instructional media to schools. Likewise, other stakeholders like Parent Teachers
Association (PTA), Islamic charitable organisations, philanthropists and professional bodies
e.g. Nigerian Association of Teachers of Arabic and Islamic Studies (NATAIS) should
extend their kind gestures to schools by procuring and donating relevant instructional media
to schools. So as to facilitate the teaching-learning process.

2. All the stakeholders involved need to pay special attention to the mass provision of
instructional medias under audio, audio-visual, projectors and ICT that were not available for
teaching Islamic Studies in Oyo North Senatorial District. Islamic studies teachers should
take the responsibility of identifying the unavailable instructional media, prepare the request
for the provision of those media and communicate to the principals while the principals should
help transmit the request to those concerned (Government, governing council etc.) and help
in facilitating their provision to schools.

3. Teachers, irrespective of their qualifications, need to undergo training sessions in terms of
workshops, seminars and conferences on the essence of utilisation of instructional media for
teaching Islamic Studies particularly on modern trends in instructional media. Islamic Studies
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teachers need more experiential exposures on the application of ICTs to teaching and learning
of Islamic Studies so as to enhance their skills in utilisation of instructional media while
teaching the subject.

4. The experienced Islamic Studies teachers in secondary schools should help tutor and mentor
the less experienced ones on how to utilise instructional media appropriately. Likewise, those
that are conversant with the modern trends in instructional media matters should be up to the
task on the field.
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HUTEPUSHBIH OO IITATBIHIATBI UPENIO AMMAKTBIK
OKPYTTHJE UCJTAMTAHY NOHI BOMBIHIIA OKY-9AICTEMEJIK
KYPAJIAPJBIH KOJOKETIMILIITT MEH TAVJATAHBLTY
MYMKIHIITTH BAFAJIAY

Anparna. byn 3eprreyne Hurepusiasiy Oiio mratel, Oiio CONTyCTiK CEHaTOPIBIK OKPYTiHeT
YKOFapbI CHIHBITITAP/Ia HCIaMTaHy IIOHIH OKBITYFa apHallFaH OKY KYpaJlJapbIHbIH KOJDKETIMIUIIT MEeH
naiiananpuTybl 3epTTeNai. 3epTTey[e CHUIMATTaMANbIK cayallHama oJici KOJJAHBUIABL. 3epTrey
KUBIHTBIFBIHA HCJIAMTaHYy IOHI OKBITBUIATHIH 47 OpTa MEKTEN >KOHE YII JKEePriliKTi SKIMILILIIK
aymakTtarel 91 MmyFamim kipji. Kateicymsiiap caHbl KOJDKETIMTI O0JIFaHIBIKTaH, OapiIblK aHBIKTAIFaH
MyFagiMaepAl KaMTHTBIH TOJBIK JKUBIHTHIK IpiKTey ofici maiimamaneuinbl. Jlepektep 3eprreyiii
o3ipJIeTeH, BAIUATEITCH cayaaHama apKbUIBI KWHAIJIBI, OHBIH CeHIMAUTIK kodddunumenti — 0,76.
MomniMmerTepai Tajjay YIIIH CHUMATTaMalblK KoHE MH(EPEeHIUANIBIK CTaTHUCTUKA KOJIAHBUIIBI.
3epTTey cypakTapbliHa MANbI3IBIK KOPCETKIMITEP apKBLIBI dKayar Oepisii, ajl YII HOJIJIIK TUIIOTE3aHbl
tekcepy ymin 0,05 mausBabubIK AeHredinge SPSS Oarmapmamackl apKbuUibl t-TeCT KoHE
mucnepceusibik Tanmay (ANOVA) xyprisinai. Hotmkenep HakTel oKy Matepuanapsl (realia) men
KOPHEKI KypaJlJapbIH KaJIbl KOJDKETIM/II €KeHIH KOpCeTTl, aaiiia OKyJIbIKTap MEeKTeyi O0JIbl, al
ayauo, ayIuOBU3YAIIbl, MPOCKIFUIBIK KOHE aKIMapaTThIK-KOMMYHHKAITUSUTBIK TEXHOJIOTHSIIApFa
HEri3JIeNiTeH Kypanaap *KeTKITiKci3 AeHreiae anwikranasl. Myramimaep Kypan, xaguc, sxaifHama3
KOHE OKYJBIKTAp CHSIKTHI JOCTYPIIl OKY KYpaJlTapbIH Ui IMalijalaHFaHbIMEH, 3aMaHayH KypaJiap/Ibl
CUpPEK KOJITAaHATBIHBI aHBIKTANIbI. MeKTen Typi MeH MyFaliMHIH €HOEK OTilli 0Ky KYpalJapblHbIH
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OILIEHKA JOCTYNHOCTH U UCMIOJb30BAHUSI YYEBHBIX CPEJICTB
JUISI IPENOJIABAHUSI UICJTAMOBEJEHUS B 30HAJTbHOM OKPYTE
WPEIO, IITAT ONO, HUTEPUS

AHHOTanus. B 1aHHOM HCCIIEIOBAaHUN H3Yy4YaIHCh JOCTYIHOCTh U HCIIOJIb30BAHUE YYEOHBIX
CPEIICTB IpHU NPENOoJaBaHUM HCIAMOBEICHUS B CTaplIMX Kiaccax cpeaHux mkoi CeBepHOro
ceHaTopckoro okpyra Oiio, mrar Oiio, Hurepus. B ncciaenoBanuu ObuT MPUMEHEH OMUCATEIBHBIN
Meros ompoca. ['eHepalibHYI0 COBOKYMHOCTH COCTaBWIM 47 CpEeIHMX IIKOJ, TAe MPenoaaércs
ucinamoBezieHre, U 91 mpemnogaBaTellb U3 TPEX pailOHOB MECTHOrO caMoyIpaBieHus. B cBs3u ¢
JOCTYITHBIM O00BEMOM BBIOOPKH HCIONB30BAICS METOJ IMOJIHOTO OXBaTa, BKIIOYHMBIIANA BCEX
BBISIBJICHHBIX TIperoaaBarencit.COop HaHHBIX MPOBOAMIICS C HCIOJIB30BaHHEM pa3zpaboTaHHOU
MCCIIEIOBATEISIMH U BaJIUIU3UPOBAHHON aHKETHI ¢ Koa(duuuenToM Haaéxuoctu 0,76. s ananuza
JAHHBIX MPUMEHSUIUCh METOJbl ONMHCATeIbHOW M MH(EepeHIMaIbHON cTaTUCTHKU. [[1s oTBeTa Ha
HCCIIEI0BATENIbCKUE BOMPOCHI MCIIOJIB30BATUCH MPOLIEHTHBIE MOKa3aTeau, a i IPOBEPKU TPEX
HYJEBbIX THUIOTE3 MPUMEHSUIUCh t-TecT W JucnepcuoHHbd aHamu3z (ANOVA) mpu ypoBHe
3Hayumoctu 0,05 ¢ ucnonpzoBanuem nporpammbl SPSS.Pe3ynbrarhl mokazanu, yTO pealbHbIE
yueOHble MaTepualsl (realia) v BU3yanbHbIe CpecTBA 00YUESHHS B LIEIOM ObUTH JOCTYITHBI, TOT/1a KaK
KOJMYECTBO Y4EOHUKOB OKa3aJIOCh OTPAaHUUYEHHBIM, a ay/Iu0-, ayJUOBH3yalbHbIE, IPOCKIIMOHHBIE U
OCHOBaHHBIC Ha HH(DOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUAX CpPEICTBA OBUIM B
3HAYUTENIHON CTENeHM HEN0CTaTOYHbIMH. [IpenonaBareny 4acTo MCHOIB30BAIM TPAIUIMOHHBIE
Marepuaibl, Takue Kak KopaH, Xaauchl, MOJUTBEHHbIE KOBPUKM U YUYECOHUKH, OJIHAKO PEIKO
MPUMEHSIIA COBPEMEHHBIE CpeAcTBa OOydeHHs. bBplI0O yCTaHOBIEHO, YTO THUMN UIKOJIBI U
MeJArorMYeCKUil CTaXK CYIICCTBEHHO BIIMSIIM Ha JOCTYITHOCTh U MCIOJIb30BaHUE YICOHBIX CPE/CTB,
TOTJ1a KaK MOJ ¥ KBaJd(uKaIus nmpernoaaBareseii 3Ha4MMOoro BIMSHUS He OKa3bIiBaju. MccnenoBanue
PEKOMEHIYeT YIy4YIINTh OOECIeUYeHNE COBPEMECHHBIMH YYEOHBIMH CPEJCTBAMH U PEalli30BaTh
WHUIUATUBBI N0 MOBBIIIEHUIO TPO(HECCHOHATLHOW KOMIETEHTHOCTH MPEnojaBaTeieH.

KioueBbie cioBa: ydeOHBIE CpEICTBA, HCIAMOBEACHHUE, JIOCTYITHOCTb, BO3MOXKHOCTH
WCIIOJIb30BaHUS, CPEHHUE IIKOJIBI
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BIBLIOMETRIC EXPLORATION OF TWENTY-FIRST CENTURY SKILLS
IN HIGHER EDUCATION USING VOSVIEWER

Abstract. This study explores how 21st century skills have been promoted within higher
education between 2015 and 2023, drawing on a systematic literature review and bibliometric
analysis. A total of 423 journal articles indexed in Scopus were examined using VOSviewer and
SciVal. The review points to the potential of heutagogical approaches, when considered alongside
the P21 Framework, to support self-determined learning and to encourage students to take greater
ownership of their progress in online settings. These approaches have the potential to position learners
as active participants in shaping their own educational pathways. The bibliometric analysis traced
publication patterns across disciplines, identified thematic clusters and frequently co-occurring
keywords, and mapped patterns of international collaboration. The findings underscore the
importance of integrating critical thinking, communication, collaboration, and creativity into online
higher education, with practical implications for faculty and curriculum designers, particularly within
the context of Kazakhstani universities. Heutagogical strategies informed by the P21 Framework are
offered as one way to prepare students for lifelong learning in educational environments that continue
to shift and evolve.

Keywords: 21% century skills, heutagogy, P21 Framework, higher education, Kazakhstan

Introduction

Higher education in Kazakhstan has undergone major changes with the adoption of online
lifelong learning pathways. These developments include mobile learning, MOOCs, and the emphasis
on soft skills (MSHE, 2023). Yet, limited attention has been given to cultivating 21 century skills
such as critical thinking, communication, collaboration, and creativity (4Cs) in terms of modern
instructional approaches and meaningful technology integration. For instance, online learning
platforms foster communication and critical thinking skills among learners in higher education of
Kazakhstan (Amangozhayeva & Amangozhayeva, 2025). Kazakhstan pursues interdisciplinary
education that emphasizes legal, cultural, and ethical skills (Jalilov et al., 2025), while developing
learners’ collaboration and communication skills in STEAM education (Mynbayeva, 2025) and
fostering a knowledge-based economy through literacy and digital problem-solving skills (Toimbek,
2023). Advancing these skills requires innovative teaching methods and the effective use of
technology in higher education.

The framework of the Partnership for 21% Century Skills (P21 Framework) emphasizes that 4Cs
are essential components for the education and career advancement of students to navigate the
difficulties of the 21% century (Aifan, 2021). Heutagogy, as a paradigm for self-determined learning,
underscores the cultivation of 21 century competencies through the use of innovative pedagogical
tools (Blaschke, 2012; Yang & Sze, 2021). More specifically, technological skills such as information
literacy, media literacy, and technology literacy as well as self-directed skills, responsibility, cultural
skills, and social skills are most preferred in various working contexts (Voogt & Roblin, 2012). The
COVID-19 pandemic fostered the development of emerging technologies, also known as Education
4.0, and made employers reappraise the importance of competencies and skills within the agenda of
sustainability and transformative innovations (Aver et al., 2021; Simeunovic et al., 2022).
Consequently, the pandemic revealed that university teaching staff around the world were not ready
to effectively implement online teaching and learning strategies to enhance students’ skills (Wang &
Torrisi-Steele, 2023a). This led to the understanding that learning might happen emergently with no
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time for formal preparation of university faculty (Blaschke & Hase, 2016). Therefore, HEIs must first
consider the possibilities for faculty development in terms of emphasizing the importance of
instructors’ agency in incorporating transformational teaching and learning approaches for the
development of students’ 215 century capabilities (Bali & Caines, 2018).

This research study explores emerging patterns in the development of 21% century capabilities
within higher education (2015-2023) through an in-depth review of the literature and bibliometric
mapping. Accordingly, the study focuses on the following research question: How can heutagogical
approaches and the P21 Framework in higher education promote 21% century skills, and what
emerging scholarly trends reveal about their development?

Bibliometrics, as a term, refers to the analysis of quantitative data extracted from various sources
of literature (Budd, 1988). The Scopus database was utilized to extract pertinent peer-reviewed
literature to answer the research question of this study (Guiling et al., 2022). Furthermore,
bibliometric mapping analysis was conducted using VOSviewer bibliometric software to design
various network connections to explore emerging occurrences of 21% century skills development (Van
Eck & Waltman, 2010). This study attempts to contribute to the recognition of 21% century skills
development in higher education and proposes that the HEIs of Kazakhstan implement pedagogical
teaching and learning design elements to equip students with the most current 21% century skills.

The remainder of the paper is organized as follows. The next sections present the theoretical
framework, systematic literature review and bibliometric mapping, methods, results, and discussion.
Finally, the conclusion is drawn in the final section based on the main results of the study, followed
by the references.

Theoretical Framework

Heutagogy, rooted in constructivism, provides a framework for developing self-determined
learning and innovation skills such as critical thinking, communication, collaboration, and creativity
as essential 21% century capabilities in higher education. It seeks to cultivate capable lifelong learners
through the use of Education 3.0 and 4.0 technological affordances, such as digital platforms, virtual
reality, mobile learning, and automated learning (Blaschke & Hase, 2016). At its core, heutagogy
emphasizes a responsible learning paradigm wherein educators serve as content providers while
learners collaboratively develop their own knowledge (Hase & Kenyon, 2000).

The P21 Framework highlights the importance of the 4Cs skills and has been applied across
higher education at various levels (Borrowski, 2019). Building on this, heutagogical theory supports
not only the development of these skills but also promotes learner ownership through self-determined
principles, including knowledge sharing, connection, exploration, reflection, collaboration, and
creation (Blaschke & Hase, 2016).

Literature Review

The concepts of critical thinking, communication, collaboration, and creativity have been
explored through heutagogy and the P21 Framework as pathways to strengthening 21% century
capabilities, promoting self-directed online learners, and encouraging active responsibility in digital
learning environments.

Building 21t Century Capabilities in Higher Education

The literature increasingly indicates the importance of 21% century skills, particularly the 4Cs in
higher education. Studies show that employability and digital skills complement the 4Cs in equipping
students for professional careers (Habets et al., 2020; Salem et al., 2022). Empirical evidence suggests
that critical thinking and creativity significantly enhance postgraduate problem-solving and
performance, while collaborative peer interaction promotes both creativity and motivation within
smart classroom environments (Almulla, 2023). Similarly, critical thinking and collaboration links
between creativity, digital literacy, algorithmic thinking, and communication among undergraduates
(Kocak et al., 2021). Interactive online learning played a key role in strengthening STEM graduate
learners” communication skills during the pandemic period (Yoel et al., 2023), while interpersonal
skills supported their adaptation and collaboration (Wing On, 2014). In this regard, heutagogical
learning in online environments may strengthen employability skills (Blaschke & Hase, 2016).
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Research further connects technological advances with collaborative skill development. For
instance, gamification projects at a Malaysian university promoted teamwork and problem-solving
(Lee etal., 2023), while informal collaboration through social media tools supported lifelong learning
consistent with heutagogical principles (Glaister et al., 2024; Hase & Kenyon, 2013). Instructors play
a central role as “learning leaders”, fostering learner-centered approaches and transformative
engagement (Hase 2014). However, studies note gaps in faculty technological skills, such as LMS
use, which can limit learner independence (Devi & Aparna, 2020). Platforms like Moodle and
Blackboard have been shown to enhance peer assessment, self-efficacy, and collaborative learning
(Loureiro & Gomes, 2023), while LMS affordances support reflection, critical thinking, and digital
skills (Spector et al., 2016).

Furthermore, these findings reflect Hase’s (2014) view of learning leaders fostering lifelong
learning through innovative teaching. The Assessment and Teaching of 21% Century Skills (ATC21s)
project advanced technology-based assessment to strengthen creativity, problem-solving,
communication, collaboration, and broader competencies (Bourn, 2018). Heutagogy promotes
autonomy and capability through learner-centered, reflective, and non-linear approaches, enhancing
self-determined learning among graduate students (Chun & Abdullah, 2023; Wang & Torrisi-Steele,
2023a). Similarly, the P21 Framework highlights project-based collaboration, ICT skills, problem
solving, communication, and critical thinking as key 21 century competencies (Aifan, 2021).

Development of Self-determined Learners

The development of learner capabilities in active learning environments is a core aspect of
heutagogical design (Blaschke, 2012). Integrating the 4Cs framework into Business English
instruction has been shown to foster positive attitudes towards 21% century learning, strengthening
creativity, critical thinking, collaboration, and communication capabilities (Aben Ahmed, 2022).
Collaborative reflection through online discussion forums has been found to support self-determined
learning and professional growth (Canning & Callan, 2010). Evidence also indicates that critical
thinking is closely connected to reflective thinking and creativity among undergraduate biology
students (Suciati et al., 2022). Game-based learning environments have been shown to strengthen
professional development, engagement, and reflexivity through the cultivation of the 4Cs (Bakhsh et
al., 2022; Robberts & Van Ryneveld, 2022).

Moreover, digital technologies support skills such as digital literacy, technology literacy, data
literacy, soft skills, adaptability, and learning agility (Bennett & McWhorter, 2021, cited in Wang &
Torrisi Steele, 2023b). Technological innovation is essential for cultivating self-determined learning
in learner-centered online contexts (Blaschke & Hase, 2016). In Malaysian higher education,
heutagogical practices, including learner-defined contracts, flexible curricula, negotiated assessment,
reflective practice, and collaboration, were found to strengthen human capital through innovative
technologies (Tajudin et al., 2020). Flipped learning before and during COVID-19 effectively
developed citizenship, critical thinking, and creativity among learners (Latorre Cosculluela et al.,
2021). Project-based and blended learning further promoted autonomy, lifelong learning, motivation,
and knowledge sharing (Alamri, 2021). Overall, heutagogical environments that value sharing,
connection, creation, and reflexivity promote lifelong learning among learners (Blaschke, 2012;
Wang & Torrisi Steele, 2023a).

Agency and Responsibility in Online Learning Spaces

Heutagogical learning recognizes learners as responsible agents who make choices about both
what they learn and how they approach that learning (Blaschke & Hase, 2016). In this context,
responsibility denotes self-directed adult learners (Wang & Torrisi-Steele, 2023b) who actively co-
construct knowledge and embrace online lifelong learning (Blaschke, 2012). Instructors, meanwhile,
serve as facilitators by providing resources (Wang & Torrisi-Steele, 2023a), while higher education
institutions adapt strategies to promote responsible learning within sustainability agendas (Aver et
al., 2021). Flipped classrooms enhance graduate students’ lifelong learning, performance, and
agency, while also influencing how instructors engage with 21% century skills development
(O’Flaherty & Phillips, 2015). Overall, student-centered approaches encourage learners to take
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responsibility for their education, fostering self-determined lifelong learning in the development of
the 4Cs (Badke, 2012; Blaschke, 2012; Hase & Kenyon, 2000).

In this regard, instructional strategies highlight new aspects of student-centered learning.
Heutagogical design in online modes supports the advancement of 21% century capabilities.
Moreover, incorporating the 4Cs into Kazakhstani higher education offers opportunities to strengthen
skill development. The implementation of transformational approaches in teaching and learning can
prepare learners for career advancement and human capital development in the 21% century. By
integrating heutagogical principles and applying modern technologies, higher education can promote
self-determined learning.

Methods

A bibliometric mapping was conducted by defining a research question, selecting the Scopus
database, and applying inclusion and exclusion criteria to extract relevant publications. The results
were analyzed within the framework of heutagogical theory and related literature. Publication trends
by subject area were examined using Elsevier SciVal, a benchmarking tool for Scopus-indexed
outputs (Dresbeck, 2015). This study mapped the main themes and keyword links in research on 21st
century skills in higher education, while also highlighting the countries where this work is most
concentrated (Van Eck & Waltman, 2010). To get a clearer picture of these patterns, VOSviewer
(version 1.6.19) was utilized to create visual maps of the data (Van Eck & Waltman, 2010).

Retrieving Relevant Data

A refined search of Scopus was conducted for the period 2015-2023 using keywords including
“21st century skills” and “higher education,” aligned with heutagogical theory and the P21
Framework. Only empirical articles in the English language were considered. The initial search
returned 805 records. After applying filters for document type and language, 431 publications
remained. These records were then reviewed in Microsoft Excel to identify and remove duplicates,
which resulted in five exclusions. The final dataset consisted of 427 publications, which were
imported into SciVal and VOSviewer for bibliometric mapping in line with the aims of the study.

Results

A closer examination of the publication data revealed discernible patterns in how 21st century
skills have been taken up across academic disciplines. Based on the All-Science Journal Classification
(ASJC), the period between 2017 and 2022 emerged as the most productive in terms of research
output in this area. As illustrated in Figure 1, higher education institutions appear to be integrating
these skills across a broad range of disciplinary contexts. The largest share of publications originated
from the Social Sciences, with notable contributions also appearing in Computer Science and
Engineering. Smaller but meaningful clusters of work were observed in fields such as Business,
Medicine, and Psychology.

The content of the publications indicates a sustained emphasis on competencies such as problem-
solving, critical thinking, and digital literacy. These focal areas resonate strongly with the principles
of heutagogy and the P21 Framework, both of which advocate for self-determined learning and the
cultivation of transferable skills essential for contemporary life (Hase, 2014). At the same time, the
pattern of publication activity reflects a broader institutional commitment among universities to
preparing graduates for professional practice and to advancing human capital development more
generally (Tajudin et al., 2020).

Figure 1

Publication distribution across subject areas
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Note. Source: SciVal overview report on publications related to 21% century skills.

Following the overview provided by SciVal, a keyword co-occurrence analysis was conducted
using VOSviewer to examine the relationships among terms appearing in 423 Scopus-indexed articles
concerned with 21st century skills in higher education. This methodological approach supports the
identification of emerging themes and research hotspots within a given field (Kevork &
Vrechopoulos, 2009; Zhao, 2022). Using the density visualization function in VOSviewer, a heatmap
was generated, as shown in Figure 2, in which color variations denote the frequency of term
occurrence. Areas appearing in red indicate higher density, whereas blue areas reflect lower
occurrence.

A clustering algorithm was subsequently applied to reveal thematic groupings among keywords
(Van Eck & Waltman, 2010). A minimum occurrence threshold of five was established, which
reduced the initial set of 1,992 keywords to 79 meeting the criterion. From these, distinct clusters
emerged, encompassing thematic areas such as digital and sustainable competencies, student-centered
learning, and pedagogical practices within higher education. Taken together, the heatmap illustrates
how these clusters converge to underscore current research priorities in the field of skills
development.

Figure 2

Keyword co-occurrence heatmap

An analysis of international co-authorship patterns was undertaken to determine which countries
have been most active in publishing research on 21st century skills in higher education. Bibliometric
networks were generated using VOSviewer (Van Eck & Waltman, 2010). Thresholds were set to
include only those countries with a minimum of three documents and at least one citation. Of the 79
countries represented in the dataset, 43 satisfied these criteria. For each country, VOSviewer
calculated the total strength of co-authorship links with other countries. The largest set of connected
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countries comprised 40 nations, which were subsequently organized into five primary clusters, as
presented in Table 1.

Table 1

Prominent clusters of countries co-authorship

Cluster Frame color Countries

1. Red Germany, Israel, Kazakhstan, Netherlands,
Russian Federation, Slovenia, Ukraine, and the United
States

2. Green Brazil, Hungary, Italy, Portugal, Sweden, and
Thailand

3. Blue Australia, the United Kingdom, Nigeria, South
Africa, Ireland, and New Zealand

4, Yellow Egypt, Oman, Pakistan, Saudi Arabia, Turkey,
and Vietnam

5. Purple Canada, China, the Philippines, and Taiwan

Figure 3 presents a visualization of the co-authorship networks among countries contributing to
research on 21st century skills in higher education. In the figure, different colors are used to denote
cluster membership, while the size of each frame corresponds to the number of publications, with
larger frames indicating greater research output.

Figure 3
Country co-authorship network analysis
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To gain a clearer understanding of the thematic contours within the literature, a keyword analysis
was undertaken using VOSviewer, with attention to how authors’ chosen terms connect across studies
on 21st century skills in higher education. The objective was to identify frequently co-occurring terms
and to discern emerging directions in the field (Van Eck & Waltman, 2010). A minimum threshold
of three occurrences was applied, reducing the initial pool of 1,399 keywords to 93. For each term,
VOSviewer calculated the strength of its co-occurrence links with others, revealing a densely
connected network of 92 items. These were subsequently organized into 12 thematic clusters,
encompassing areas such as higher education, active learning, sustainable development, technology,
student engagement, self-directed learning, and teaching practices.
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The most frequent keywords were higher education (171 link strength, 104 occurrences) and 21
century skills (67, 49). Other notable terms included critical thinking of 20 and 15 occurrences, and
active learning, which showed 19 and 10. Soft skills revealed 17 and 8, collaboration 10 and 6,
creativity 9 and 7, and online learning 9 and 4. Education 4.0 and lifelong learning both had lower
values, at 5 link strength with 5 and 4 occurrences respectively. Figure 4 illustrates the network
mapping, where colors represent clusters and frame sizes indicate keyword frequency. The
visualization also reflects publication activity between 2019 and 2022, showing how research
priorities have evolved.

Figure 4
Keyword co-occurrence network visualization

21st cen tury abilities ]
employability /j
(s Lesmpereny)
Discussion

This section considers how the findings relate to both heutagogy and the P21 Framework. The
spread of publications across different subject areas reflects a mix of disciplinary priorities and
individual research interests, suggesting that the data should be interpreted with some caution. That
said, the results point to a broader institutional effort within higher education to prepare students with
the kinds of competencies that support human capital development (Tajudin et al., 2020). This work
is likely to carry on evolving as new technologies emerge and societal needs shift (Blaschke & Hase,
2016).

What comes through clearly is the need for teaching approaches that actively foster 21st century
skills. The P21 Framework, with its emphasis on the 4Cs, has already found application in higher
education settings (Borrowski, 2019). Heutagogy builds on this by encouraging learners to take
greater ownership of their development through self-determined learning (Blaschke & Hase, 2016).
At the same time, recent reviews of the literature highlight the growing role of technology in shaping
how future professionals are trained, with digital tools increasingly seen as central to competency
development (Aver et al., 2021; Simeunovic et al., 2022).

The bibliometric analysis of 21st century skills revealed that while the four core competencies
are well established in certain subject areas, they appear less developed in fields such as Business and
Management, Mathematics, and Medicine. This uneven distribution raises important questions about
how heutagogical principles might be used to create space for embedding the 4Cs across a wider
range of disciplines. In light of the research question, bringing together heutagogical approaches with
the P21 Framework offers a useful way forward, one that balances learner autonomy with structured
competency development to extend skill building into these underrepresented areas. The findings also
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point to several critical domains that warrant further attention. These include sustainability (Habets
et al., 2020; Wang & Torrisi-Steele, 2023Db), digital literacy (Kocak et al., 2021), and the interrelated
competencies of critical thinking and problem-solving (Almulla, 2023). Together, these areas appear
central to preparing graduates who are not only capable but also self-directed, equipped to navigate
complexity and continue learning across the lifespan. Moreover, the evidence underscores the
importance of non-linear, student-centered, reflective, and collaborative environments that enable
students to strengthen their 21% century skills (Aifan, 2021; Chun & Abdullah, 2025).

The co-occurrence analysis of keywords related to self-determined learners highlighted clusters
around themes such as student engagement (Bakhsh et al., 2022), technology (Voogt & Roblin, 2012),
sustainable development, active learning (Blaschke, 2012), and self-directed learning (Wang &
Torrisi-Steele, 2023b), while less prominent themes included medical education, higher-order
thinking, competency, problem-based learning, and Education 4.0. These findings suggest the
importance of identifying barriers that may limit a holistic approach to developing self-determined
learners. In this regard, this points to the need for empirical studies on how heutagogical practices
can be implemented alongside the P21 Framework to strengthen 21% century capabilities in higher
education (Aben Ahmed, 2022; Suciati et al., 2022). The literature also points to a range of
pedagogical approaches that appear well suited to fostering the kinds of competencies central to both
heutagogy and the P21 Framework. Blended learning (Alamri, 2021), along with project-based and
flipped learning models (Latorre-Cosculluela et al., 2021), have been shown to support skill
development when implemented in environments that prioritize facilitation over direct instruction
(Blaschke, 2012). These approaches create room for learner agency while still providing the structure
needed to guide meaningful progress.

The analysis of country co-authorship indicated that Malaysia and the United States were among
the most productive contributors to research on 21st century skills in higher education, with notable
collaboration also observed between the United Kingdom and Australia. These patterns point to the
value of examining institutional and national partnerships more closely, particularly in understanding
how collaboration between developed and developing countries can support the preparation of active
and responsible learners. The keyword co-occurrence analysis further highlighted critical skills such
as creativity, soft skills, collaboration, and critical thinking, each closely tied to the development of
lifelong learners and to online learning environments shaped by technologies including mobile
learning, artificial intelligence, and gamification (Blaschke & Hase, 2016). Active learning emerged
as a particularly significant theme, reinforcing earlier studies that positioned it as essential to the
cultivation of core competencies (Blaschke, 2012; Canning & Callan, 2010). This emphasis aligns
well with both the P21 Framework and heutagogical principles, which foreground learner-driven
approaches to education. In contrast, terms such as Education 4.0 and lifelong learning appeared less
frequently, which may reflect either limited scholarly attention or their relatively recent emergence
as focal areas. Despite their lower visibility in the dataset, both remain central to discussions of self-
determined learning practices (Aver et al., 2021; Blaschke & Hase, 2016; Simeunovic et al., 2022).
Overall, these findings suggest the need for further exploration into how Education 4.0 and self-
determined online lifelong learning intersect in the development of 21% century skills in higher
education.

Conclusion

This research reviewed emerging patterns in the development of 21% century skills between 2015
and 2023 through a systematic review and bibliometric exploration. The findings provide interesting
insights for Kazakhstani HEIs, showing that 4Cs skills and capabilities can be developed through
heutagogical approaches and the P21 Framework in online learning environments.

The results suggest that HEIs in Kazakhstan can strengthen instructional strategies by adopting
active and learner-centered practices. Heutagogical design offers a pathway for cultivating self-
determined lifelong learners, while the P21 Framework provides a structured model for integrating
essential competencies. In this regard, they present a coherent strategy for university faculty,
curriculum designers, and academic practitioners who seek to align institutional priorities with global

43



SDU Bulletin: Pedagogy and Teaching Methods 2026/2 (75)

educational trends and the growing importance of lifelong learning in the age of Al-powered
technologies.

This study suggests that combining heutagogical teaching and learning design with the P21
Framework offers a promising foundation for promoting 21st century skills. Emerging technologies
and innovative instructional practices have a central role to play in preparing students for the demands
of an increasingly digital world. By embedding the four core competencies into online learning
environments, universities can create spaces that encourage learner autonomy, responsibility, and
adaptability. What makes this contribution distinctive is its integration of bibliometric evidence with
heutagogical theory. The resulting framework provides curriculum designers, faculty, and
practitioners with a practical reference for cultivating lifelong learners capable of navigating complex
and evolving contexts, including those shaped by artificial intelligence, sustainability challenges, and
rapid technological change.

Limitations

This study has certain limitations that should be acknowledged. One worth noting is the reliance
on the Scopus database, which inevitably narrows the range of literature considered. That said, the
choice was deliberate, as Scopus provides access to SciVal analytics, which made it possible to trace
scholarly trends and draw out the theoretical links between heutagogy and the P21 Framework in a
way that other databases may not have supported as effectively.

Future Directions

Looking ahead, several directions for future research appear worthwhile. Expanding the scope
of inquiry to include additional research databases would help build a more comprehensive picture
of the field. There is also room for further theoretical work aimed at refining how heutagogical design
relates to the P21 Framework, particularly as both continue to evolve in response to changing
educational contexts. Beyond theory, more attention could be directed toward the practical side of
things, especially how these frameworks intersect with emerging areas such as artificial intelligence,
digital learning platforms, and innovative instructional strategies. Exploring these connections in
greater depth would enrich understanding of how higher education can bring together heutagogical
principles and technological innovation. It would also contribute to ongoing conversations about
lifelong learning and the role that Al powered technologies are beginning to play in shaping the future
of higher education.
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/KOTF'APBI BIVIIMJEI'T ZKUBIPMA BIPIHIII FACBIP JAY IBIJIAPBIH
VOSVIEWER APKbUJIbI BUBJIMOMETPUSAJIBIK 3EPTTEY

Angatna. byn 3eprrey 2015-2023 sxpuimap apanblFbiHAa >koFapel Outimae XXI raceip
JIaFIbUTAPBIHBIH JaMYbBIH JKYHEll oje0ueTTepre oy *oHe OMOIMOMETPUSIIBIK Tayiay Heri3iHjae
KapacThIpaJibl.Scopus JepeKKopbiHaa Tipkeiaren 423 makana VOSviewer xoHe SciVal kypanmapsl
apkpUbl Tanmaanasl. llony Hotmxenepi P21 yariciMeH yITackaH XbIOTarordMKaiblK TOCUIACPIiH
©3IHIIK OKY YVIEpiCiH KOJJayFa >KOHE CTYINSHTTEpAIH OHJIAH OpTaaa ©3 JKETICTIKTEepiHe KeOipek
YKayanKeplIUIKIeH KapayblHa BIKMAJl €TEeTiHIH KepceTTi. MyHmal Tocuiaep OUTIM alylIbuIapibl
©3/ICpIHIH OKYy JKOJBIH KAQJIBINTACTHIpYFa OCICEHAl KATBICYIIbl PETIHAC OPHBIKTHIPAIBI.
bubnuoMeTpusibIK Tangay MmoHAep OOMBIHINA KapUSIAHBIM YPIICTEPiH, TAKBIPBINTHIK TONTAPIbI
KOHE KU1 KE3JIeCeTIH TYHIHII Ce3lepli aHBIKTAIl, XaJIbIKAPAJIbIK BIHTBIMAKTACTBHIK OaFbITTapbIH
KepcerTi. HoTmxkenep cblHU Oilylay, KOMMYHHUKAIIMS, BIHTBIMAKTACTBIK JKOHE IMIBIFAPMAIIBLIBIKTHI
OHJIAMH JKOFapbhl OUIIMIe CHII3y[iH MaHbI3bIH AaMKBIHAAHABI KOHE OKBITYIIBLIAD MEH OKY
OargapiaMachblH O3ipieylIliep VIIiH, ocipece Ka3aKCTaHAbIK YHUBEPCUTETTEp >KarIalbIHIIA,
MpaKTUKAJIBIK KOJIJIaHbICKa OarbIT Oepeni. P21 ynriciHe Heri3fenreH XbTarorukajiblK CTpaTerusiap
CTYICHTTEP/1 eMip 00bI OKyFa NalbIHIAYIbIH Oip >KOJIBI PETiHE YChIHBLIABI.

Tyiiin ce3aep: XXI racslp narnpuiapsl, XbroTaroruka, P21 yurici, sxoraps! 6u1iM, Kazakctan

Synvap Kasawes'
1SDU University, Kackenen, Ka3axcran
“e-mail: zulyar.kavashev@sdu.edu.kz

BUBJINOMETPUUYECKOE UCCJIIEJOBAHUE HABBIKOB XXI BEKA B
BBICIIIEM OBPA30BAHUHU C UCITOJIB30OBAHUEM VOSVIEWER

AHHOTauus. B 1aHHOM HcclieIoBaHUM paccMaTpUBaeTcs MpoJBUkeHne HaBbIkoB XX| Beka B
BbIcIIeM oOpa3oBaHuu B nepuon ¢ 2015 mo 2023 roapl Ha OCHOBE CHUCTEMAaTHYECKOTO 0030pa
JUTEpaTyphl U OMOIHMOMETPUUECKOro aHanu3a. Beero Obl1o n3y4yeHo 423 craTby, HHJIEKCHPOBAHHBIE
B Oase Scopus, ¢ mpumenenreMm uHcTpymenToB VOSviewer u SciVal. O030p BBISBHII MOTEHITHAI
XBIOTArOTMUECKUX IOAXO0J0B, KOTOpPBIE B COYETaHWU C pPaMO4HOM Mojensio P21 crnocoOHbI
MOAJEPKUBATh CaMOONpPENeNEHHOe OO0y4yeHHe | CTUMYJIUMPOBATh CTYJIEHTOB K OoJbluei
OTBETCTBEHHOCTU 3a COOCTBEHHBIM TIporpecc B OHJIAHH-cpefe. IJTH TOJXOJbl I03BOJISIOT
MO3UIITMOHNPOBATH 06y‘-IaIOHII/IXC$I KaK aKTHUBHBIX YY4aCTHHUKOB B q)OpMI/IpOBaHI/II/I COOCTBEHHBIX
o0pa3oBaTeNbHBIX TpaekTopuil. bubnnomerpuueckuii aHamu3 oTCHenWI  MyOJUKAIIMOHHBIE
TCHACHIWU 110 TUCHUILIMHAM, BBISABUII TEMATUUYCCKHUE KJIACTCPhI K HaCTO BCTPCHAIOIIUEC KIIFOYCBBIC
CIIOBa, a TAKXKE OTPA3HJI MOJIEIN MEXIYHAPOJHOIO COTPYAHUYECTBA. Pe3ynbTaThl MOAYEPKUBAIOT
BaXHOCTb HHTErpannuu KPpUTHYCCKOTI'O MBIIIJICHUA, KOMMYHUKAaINH, COTPyAHUYIECTBA u
KpPEaTHBHOCTU B OHJIAWH-00pa3oBaHMe, YTO UMEET MPAKTUYECKOe 3HAUEHUE JJIS MperoiaBaTeneii u
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pa3pabOTUUKOB YYEOHBIX MPOTrpaMM, OCOOCHHO B KOHTEKCTE Ka3aXCTaHCKUX YHHBEPCHUTETOB.
XbIOTarorn4eckue CTpaTeru, OCHOBAaHHBIC Ha Monenu P21, mpeanararoTcsi Kak OJUH U3 CIIOCOOOB
MOATOTOBKU CTYACHTOB K OOYYEHHMIO Ha MPOTSHKEHUH BCEW JKM3HM B YCJIOBHUSX ITOCTOSIHHO
MEHSIIOIIEICs 00pa30BaTEebHOM CPEIBI.

KiroueBbie cioBa: HaBeikm XXI Beka, XploTaroruka, pamouyHas mojenb P21, Briciiee
obpa3zoBanwue, Kazaxcran
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DEVELOPING KAZAKHSTANI SCIENCE CAPITAL THROUGH CLIL IN
THE CONTEXT OF INTERNATIONAL OLYMPIADS

Abstract. Science capital development is becoming a priority in Kazakhstan. The country
endeavors to incorporate international best practices into its education system, yet insufficient
research and preparation hinder effective implementation. However, bottom-up practice blends post-
Soviet educational methodologies with modern approaches, resulting in a hybrid approach. One such
initiative is teaching science through Content and Language Integrated Learning (CLIL) employing
English. CLIL serves as a transformative strategy in multilingual educational contexts, bridging
language and content for deeper comprehension. This study explores how students develop their
science capital within CLIL settings through the lens of the Science Capital framework. We examined
students' perspectives through interviews, observations, and analyzed official policy documents to
support the findings. Our findings align with previous literature. However, this study introduces a
novel perspective on languages used in science education. It was found that Russian remains one of
the dominant languages in science education despite ongoing efforts to implement the Kazakhization
policy. Moreover, field notes indicate that participants lack practical skills and experimental
knowledge, hindering their ability to compete in high-stakes Olympiads and limiting the full
development of their science capital. Correspondingly, to unlock Kazakhstan's holistic capital and
foster an informed citizenry, it is crucial to integrate the local language(s) more effectively into
science education policy and improve the curriculum to enhance theoretical and practical scientific
competencies.

Keywords: science capital, CLIL, science Olympiads, STEM career interest, Kazakhstani
education system

Introduction

With a wealth of natural resources and multilingual capital, can Kazakhstan leverage STEM
education to unlock its full economic potential? STEM education promotes economic growth,
innovation, technical advancement, national security, global competitiveness, and solves societal
issues (Brown, 2012; Bybee, 2013). Sahin et al. (2015) highlight that nations succeed in the global
marketplace when their citizens are STEM-literate and have informed awareness. Kazakhstan
systematically undertakes initiatives to enhance STEM fields (Japashov et al., 2022). For instance,
according to the State Program for the Development of Education and Science of Kazakhstan for
2020-2025, all schools should be equipped with classrooms designed explicitly for STEM. As part of
the elective courses, public schools actively teach children the basics of programming, robotics,
computer modeling, and design (MES, n.d). According to the trilingual education policy, English is
a medium of instruction for high school students in science disciplines. The Science Committee of
the Ministry of Education and Science provides Funding for STEM implementation projects
(Zholumbayev et al., 2021).

Moreover, recent local studies show that grade level, gender, family socioeconomic status,
school type, and end-of-term marks affect students' STEM career interests (Balta et al., 2023). Early
exposure to STEM-related activities positively impacts students' interest in STEM (Bybee & Fuchs,
2006; DelJarnette, 2012). Furthermore, external and contextual factors, including the classroom
microsystem, school mesosystem, and societal macrosystem, play a crucial role in shaping students'
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interest in STEM careers (Balta et al., 2023). Coming to the school mesosystem and societal
macrosystem, science Olympiads are among the practices that promote STEM career interests from
the academic side (Sahin et al., 2015; Smith et al., 2021). Sahin et al. (2015) found that participating
in Science Olympiads strengthened students’ intent to pursue STEM majors, though female students
predominantly chose environment, whereas male students opted for engineering.

Science Olympiads offer students a valuable opportunity for personal and academic growth,
fostering critical thinking, analytical skills, problem-solving abilities, twenty-first-century
competencies, and facilitating networking (Sahin et al., 2015). On a national level, Science
Olympiads contribute to workforce development, enhance international reputation, develop
innovation and research, and positively impact the country's economic growth (Campbell & Walberg,
2011). Moreover, Archer et al. (2014) contend that scientific knowledge and qualifications possess
both symbolic and exchange value nationally, as a scientifically educated populace is esteemed in the
job market, facilitating the advancement of the knowledge economy.

This research has two major goals. First, it aimed to explore students’ perceived benefits of
participating in the International Junior Science Olympiad (1JSO), identifying factors influencing
Kazakhstani students' STEM aspirations. Second, it aimed to explore students' views on learning
Science through the CLIL approach. This study is among the first to examine the interconnectedness
of these elements using a purely qualitative approach, uncovering previously unexplored insights.
The findings offer a novel understanding of science teaching through CLIL in Kazakhstan, the
development of science capital, and the challenges associated with participating in International
Science Olympiads. These insights challenge existing perspectives of local education, contributing to
ongoing discussions on educational challenges and opportunities within the Kazakhstani education
system.

The rationale for incorporating these elements in this qualitative investigation stems from their
interconnected roles in shaping students' academic and professional trajectories. Each component
significantly contributes to students’ cognitive, linguistic, and career development, making their
combination meaningful (Dalton-Puffer, 2011; Maltese & Tai, 2009). Moreover, the majority of
studies in this field are quantitative, focusing on statistics and different contexts (Chiang et al., 2024;
Sahin et al., 2015; Smith et al., 2021); this study employs a qualitative approach to shed light on
dispositions and lived experiences of the Kazakhstani participants to fill the research gap. Moreover,
this study has a theoretical novelty, as it is among the first to employ the Science Capital framework
(Archer et al., 2015) in the Kazakhstani context. Overall, this study makes significant contributions
to the existing body of research in several ways. Firstly, previous studies investigated the correlation
between participating in Science Olympiads and STEM motivation. This study contextualizes these
phenomena locally, employing a qualitative approach that provides interesting insights. Secondly, the
researchers integrated the Science Capital framework with CLIL, which offers a novel perspective on
learning science in a multilingual setting.

Our main objective was to examine the findings through the lens of the Science Capital
framework (Archer et al., 2014), which elucidates how students' science-related dispositions,
behaviors, practices, and social capital form their science capital. First, we examine this framework,
followed by a thorough review of the central themes. Next, a brief outline of the methodology and
ethics that guided the study is provided. Then, the findings are presented and discussed through the
theoretical lens. Finally, the paper concludes with recommendations for further research and
acknowledgements of the limitations.

Theoretical approach

Archer et al. (2012) conducted a longitudinal mixed-method study, which laid the groundwork
for conceptualizing Science Capital (Archer et al., 2015). Archer et al. (2012) employed Bourdieu's
Theory of Practice (Grenfell & James, 2003), a comprehensive framework that illustrates how social
disparities evolve through the interplay of fundamental concepts such as habitus, capital, and social
contexts. Habitus refers to a set of deep-rooted dispositions that impact how individuals perceive and
act in a social context; capitals are various forms of resources such as cultural, societal, symbolic, and
economic; social context is an area where individuals cooperate, engage, and increase their capital
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(Archer et al., 2014). The findings of Archer et al. (2012) are multidimensional, covering family
habitus, social class, and cultural capital that shape children's science aspirations. Familial support
plays a crucial role in defining a child's career path. For instance, middle-class families provide
structured support for their children due to their economic, cultural, and social capital, making science
a common career choice. It refers to family habitus. Archer et al. (2012) defined the family habitus
as an interplay of family behavior patterns, values, and practices. Family habitus is the (un)conscious
integration of Science into family life, influencing a child's learning and perceptions of science
(Archer et al., 2012).

Archer et al. (2014) used Science Capital as a conceptual framework to examine how
socioeconomic class influences a child's interest in science careers. However, science capital is not
distinct from other capitals; it is a theoretical tool for connecting social, cultural, and economic capital
(Archer et al., 2014). Archer et al. (2012) define science capital as an individual's scientific
knowledge, qualifications, interests, and social connections. Possessing science capital is
advantageous in employment since it signifies academic competence and indicates “informed
citizenry” (Archer et al., 2014, p. 19). In their later work, Archer et al. (2015) expanded the theoretical
concept of Science Capital and proposed ways to measure it. Their model included three key
dimensions: Science-Related Cultural Capital, Science-Related Behaviors and Practices, and
Science-Related Social Capital, each comprising distinct components (Archer et al., 2015).

Science Olympiads

The Science Olympiad is a collective and individual competition in which students from multiple
levels, including regional, state, national, and international, engage in academic events (Sahin et al.,
2015). For example, Smith et al. (2021) indicate that participation in STEM Olympiads contributes
to developing career interests in STEM in the long term. Networking opportunities, global interaction,
and cultural awareness are key advantages of Olympiad participation (Sahin et al., 2015). Moreover,
Campbell and Tirri (2017) found that participating in STEM Olympiads provides opportunities to
access elite universities and fosters students’ academic growth and research skills. Similarly,
Singaporean students who achieved gold medals in reputed olympiads enhanced admission chances
to prestigious universities (Lim et al., 2014). Consequently, positive attitudes toward communication,
collaboration, and adaptability contribute to developing 21st-century skills (Wirt, 2011).

1JSO is an annual competition that encompasses examinations in physics, chemistry, and biology
(Park, 2024). 1JSO stimulates students' curiosity in Science, fostering skills in problem-solving,
critical analysis, and hands-on experimentation (1JSO, n.d.). Participants engage in individual
assessments, including multiple-choice and theoretical exams, and collaborative, practical
experiments where teamwork is essential to accomplish a shared objective (1JSO, n.d.). Several
studies focused on 1JSO from different perspectives, such as profile interest (Dierks et al., 2014;
Hoffler et al., 2019), social self-concepts (Hoffler et al., 2017), students’ social-emotional well-being
(Nadhirah and Fauzia, 2019), and analysis of olympiad questions (Kim, 2024; Lee, 2024; Park, 2024).

Dierks et al. (2014) compared interest profiles between two groups: participants of 1JSO and
regular secondary school students, applying a mixed-method approach. The study results indicate
different interest profiles between the two groups, highlighting the unique preferences of students
engaged in science competitions. Similarly, Hoffler et al. (2019) examined the science interest
profiles of various groups. The quantitative study identified general disparities and specific interest
profiles among Olympiad students. Another study by Hoffler et al. (2017) compared the social self-
concepts of the 1JSO participants with non-participants and participants in sports competitions. It
indicates that 1JSO participants had higher social self-concepts than other groups (Hoffler et al.,
2017).

Factors shaping STEM career interests

Scientific Olympiads provide an out-of-school opportunity to develop students’ STEM
aspirations through practical experience and real-world scientific challenges (Sahin et al., 2015).
Supportive learning environments and STEM role models significantly influence students' long-term
career interests in STEM (Oliver, 2017). STEM competitions enhance students’ academic
performance and instill fundamental skills and knowledge required for sustainable development
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(Baskaran, 2016). This aligns with national investment priorities, educational advancements, and
technological innovation, essential for informed decision-making and addressing global challenges
(Baskaran, 2016).

The literature review identifies individual, social, and environmental factors influencing
students' STEM career interests. Regarding individual factors, a systematic review by Campbell and
Tirri (2017) identified key personal characteristics that positively influence students' interest in STEM
in different countries. For instance, Finnish Olympians' early exposure to math is a critical
component. Moreover, Finnish students' self-assurance, self-reliance, intense curiosity, and persistent
efforts are also critical. Similarly, German Olympians credit their success in STEM to traits such as
drive, dedication, initiative, and curiosity. Chinese Olympians emphasize the importance of family
engagement in early schooling, combined with psychological stability and personal dedication.

Furthermore, favorable traits such as attention, critical thinking, curiosity, independence,
involvement in extracurricular activities, and efficient time management skills influence Taiwanese
children’s interest in STEM (Campbell & Tirri, 2017). Smith et al. (2021) investigated the impact of
participating in Science Olympiads on former Olympians using a mixed-method approach. The
findings indicate that personal characteristics such as curiosity, confidence, interest in STEM,
motivation, early exposure to STEM, and independence in learning positively affected their career
choices in STEM. Sahin et al. (2015) assert that personal interests vary by gender. Male students
preferred engineering (41,6%) while female students viewed engineering as least favorable and opted
for environmental studies (69%). Similarly, Top et al. (2015) found that girls were interested in
environmental studies, whilst boys chose engineering. Moreover, new experiences, self-confidence,
and academic contribution were identified as significant factors related to individual aspects by Top
et al. (2015). Participants indicated that participation in the Science Olympiads afforded them
worldwide experience, enabling immersion in various cultures (Top et al., 2015). Regarding academic
contribution, Top et al. (2015) discovered that Science Olympiads served as extrinsic reinforcement
to motivate students to get scholarships. Overall, this paragraph underscores the significant factors
that positively shape students' interest in STEM from an individual perspective (Campbell & Tirri,
2017; Japashov et al., 2022; Smith et al., 2021; Top et al., 2015).

Family characteristics, including siblings, parents' occupations, and education, have been
identified as key factors influencing students' interest in STEM careers (Archer et al., 2012; Xie et
al., 2015). Japashov et al. (2022) suggest that students' interest in STEM varies depending on the
number of siblings in their families. Interestingly, students' interests in STEM did not significantly
differ based on their parents' occupations and education levels, as Japashov et al. (2022) indicated.
However, Balta et al. (2023) found a positive association between the number of siblings and students'
interest in mathematics careers. Additionally, familial support and the presence of family role models
were significantly correlated with higher interest in STEM careers among students (Archer et al.,
2012). It is noteworthy that Black et al. (2005) have reported a negative correlation between family
size and children's education, while Japashov et al. (2022) and Ali et al. (2017) have found no
significant difference in children's education based on family size. These findings underscore the
complex interplay between family dynamics and students' career aspirations in STEM, highlighting
the importance of familial support in shaping students' career trajectories in STEM (Archer et al.,
2012).

CLIL

CLIL is a widely used educational approach for simultaneously teaching content in an additional
foreign language (Cenoz et al., 2014). However, its definition and implementation process are
questioned by the balance of teaching language and content, assessment issues, linguistic capacity,
instructional objectives, and target language exposure (Cenoz et al., 2014). CLIL is an umbrella term
with a dual focus on teaching content in a foreign language (Marsh, 2002). Moreover, English is a
widely used foreign language in the context of CLIL (Dalton-Puffer, 2011). Within Kazakhstan, CLIL
is also a highly researched notion from different viewpoints (Bedeker et al., 2023; Huertas-Abril &
Shashken, 2021; Karabassova & San Isidro, 2023). For instance, Bedeker et al. (2023) explored
science teachers’ pre-existing knowledge of CLIL practice by analyzing it through the third space
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theory. “Science teachers’ epistemic stance shows hybridity” (Bedeker et al., 2023; p. 128), meaning
that they integrate their previous teaching practice with CLIL pedagogy, resulting in a new dynamic
way of science teaching. Thus, in the scope of our study, the working definition of CLIL refers to
teaching content such as biology, chemistry, and physics through English medium instruction with
translanguaging practices into Kazakh and Russian languages (Karabassova & San Isidro, 2023).

Methodology

This inquiry employs a qualitative approach, including interviews, document analysis, and field
notes from non-participant observations, to investigate the benefits of participating in 1IJSO and
students' perspectives on studying through CLIL (Merriam & Tisdell, 2016; Patton, 2014). Using
multiple data collection tools, including interviews, document analysis, and observations, resembles
Miles and Huberman’s (1994) concept of triangulation, which supports researchers in making sense
of valid and credible research data (Merriam & Tisdell, 2016; Patton, 2014). In this study, we sought
to gain a deeper understanding of how students perceived the benefits of participating in IJSO and
the factors that influenced students' career trajectories in science. The study employed a purposeful
sampling strategy to recruit participants who had direct experience of participating in international
Science Olympiads (Creswell, 2017). The rationale for the purposeful selection of participants is to
gain a detailed understanding of the benefits and challenges that students perceive when participating
in high-stakes Olympiads, as well as their experiences of studying science in English. Using a
purposeful sampling technique allowed the researchers to get rich and meaningful data that aligns
with the research aim.

The sample consisted of 10 students who participated in IJSO 2023 Thailand and 1JSO 2024
Romania. There were eight male and two female students. However, gender was not treated as a
research variable in this study. We report it for informative purposes. The small sample size is
justified by prioritizing information rich participnats rather than statistical dominance in qualitative
research (Creswell, 2017). Participants are recruited based on their experience in 1JSO 2023 Thailand
and 2024 Romania to explore their perspectives on participating in international Science Olympiads.
Additionally, we observed data saturation with these ten participants. The sample provided in-depth
and rich data on participation in international educational initiatives, challenges, factors, and learning
science in other languages. Subsequently, the research seeks to answer the following research
questions:

- How do Kazakhstani students perceive the benefits of participating in the International Science
Olympiad, and what factors influence their STEM aspirations?
- What are students’ views on learning science through English in Kazakhstan?

Data collection

The data were collected through field notes, document analysis, and semi-structured interviews
(Miles & Huberman, 1994). These procedures allowed us to develop an in-depth understanding of
the study on the impact of participating in 1JSO and learning science through English. Data collection
took place from December 2023 to January 2025. It consisted primarily of interviews, complemented
by field notes from the 1JSO competitions in Thailand in 2023 and in Romania in 2024. One
researcher served as team leader, tasked with supporting the Kazakhstani students. The researcher
kept copious field notes during the trips to support the interview data. To minimize researcher bias,
this researcher did not conduct the interviews but only took field notes. The interviews were
conducted by another team member who had no contact with the participants.
Interviews

Semi-structured interviews were conducted with volunteers who participated in 1JSO. First, we
sent contact letters to all potential participants explaining the study's purpose and ethics, which
ensured confidentiality. A parental consent form was prepared and distributed to volunteering
participants to obtain permission from their parents. Only after getting parental consent, the
researchers conduct interviews via phone calls. The interviews lasted for around 40 minutes. The
interview questions were prepared in English and translated into Kazakh and Russian. The
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respondents chose the language of the interview. The interview questions were semi-structured and
open-ended to allow participants to express their unique experiences about 1JSO, studying through a
foreign language, future careers, and skills development. All researchers are proficient in Russian,
Kazakh, and English. Two researchers translated the transcript into English; all three proofread the
translation for inaccuracies.

Document Analysis

The document analysis began by reviewing official documents about Kazakhstan's education
system and participation in the Olympiad. We identified their relevance to the research and created a
document summary form (Miles & Huberman, 1994). The document analysis explored the rationale
behind language policy implementation and participation in international Olympiads. It provided the
necessary information to recognize the importance of participating in international scientific
olympiads and obtain formal guidance on using foreign languages in science education.

Research Context and Participants

One of the researchers served as the team leader of the Physics Olympiads and had the
opportunity to travel and observe the 1JSO competition process. According to observer notes, 1JSO
is a very selective tournament, with every country taking part allowed to send only six students. The
competition comprises three distinct sections. First, individuals are tested on their theoretical
understanding of biology, chemistry, and physics. Second, it involves solo problem-solving tasks
across these three disciplines. Third, students are assessed on their experimental competencies, with
participants working in three teams to conduct hands-on experiments. According to field notes, 1JSO
develops students' intercultural communicative competence, communication skills, and problem-
solving skills. English was used as a lingua franca during the 1JSO Olympiad in Thailand in 2023
and Romania in 2024. According to field notes, all participants have good English communication
skills. We purposefully recruited the participants through the list of 1JSO participants. The researcher
sent each participant a contact letter, asking them to volunteer to participate in the study. Palinkas et
al. (2015) claim that qualitative research frequently employs purposeful sampling to gather data-rich
examples about the main phenomena. This inquiry included telephone interviews with 10 students
who participated in 1JSO 2023 Thailand and 1JSO 2024 Romania. The participants consisted of eight
male students and two female students.

Data Analysis

The data analysis focused on deriving meaning from participants’ responses, field notes, and
official documents. Qualitative methodology highlights that data collection and analysis are
interconnected and collaboratively constructed work (Creswell, 2017; Merriam & Tisdell, 2016;
Patton, 2014). Data collection and analysis are the two stages of the ongoing iterative process that
constitutes qualitative data analysis (Miles & Huberman, 1994). The data were organized into
emerging themes, and broader ideas were generated (Merriam & Tisdell, 2016). Each audiotape of
the interview was carefully listened and detailed notes were taken. Then, the data were coded using
a coding system that included labeling and categorizing (Patton, 2014).

As reported, we categorized and developed themes. The research questions were used as a guide
during data analysis. Next, responses were grouped according to recurring themes, patterns, and
concepts aligned with the study questions (Merriam & Tisdell, 2016). Several themes emerged from
the data. But the researchers focused on the most relevant patterns that closely align with the research
questions. Those include factors, perceived benefits, and the role of the languages.

To ensure transparency, the researchers followed the steps outlined by Clarke and Braun (2017)
for the thematic analysis. The interview transcripts were read carefully multiple times, and codes
were generated directly from those responses. Those codes were systematically refined and grouped
into broader categories. Following this, overarching themes were identified that represent the key
findings of the study. The data were analyzed using an inductive thematic analysis approach (Clarke
& Braun, 2017), where we used the interview transcripts to identify patterns of meaning that emerged
from the data.

Credibility and Trustworthiness
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The purpose of this study is to explore the perceived benefits of participating in International
Olympiads, investigate the factors influencing students' career interests, and their views on studying
content in English. Data triangulation was used, including interviews, field notes, and document
analysis (Patton, 2014). The face validity approach (Lather, 1986) was also employed, which means
reviewing themes, adjusting and recycling them to ensure that the results appropriately reflect the
participants' experiences. The data analysis was a continual process of returning to the data,
reviewing, recycling, and modifying. Member checking was also employed, where a subsample was
used to confirm that the data provided by respondents was accurately transcribed. Such validation is
critical for accurately expressing participants' experiences and perspectives, and it determines the
authenticity and credibility of the findings (Agbo et al., 2023). Furthermore, this inquiry provides a
thick description of the research process, participants, and setting, making it more transferable to
other contexts and enabling readers to assess the applicability of the findings (Ponterotto, 2006).

Ethical Considerations

Ethical considerations were the key to the current study’s design (Creswell, 2017; Savin-Baden
& Major, 2023). The current study received ethical approval from SDU University's Research Ethics
Board in Kaskelen, Almaty, Kazakhstan. The participants were informed about the Ethics Procedures
and Guidelines for Human Subject Research. We requested that parents sign consent papers before
starting the interviews. Pseudonyms are used in the study's findings. Overall, this study underwent
ethical review and approval by an institutional ethics committee to ensure that it meets ethical
standards and guidelines for research involving human participants, particularly wvulnerable
populations such as students. The authors declare that the research was conducted without any
commercial or financial relationships that could be construed as a potential conflict of interest. All
authors listed have contributed substantially to the work and approved it for publication.

Findings

Olimpiad benefits and future majors

Regarding the benefits of participating in the International Science Olympiads, participants
believe they will receive or have already gained practical benefits from participating in 1JSO. Among
the ten interviewees, four claimed that 1JSO helped them meet new friends. Here are some examples
of students' assertions:

“1JSO has helped us make many new and interesting friends. It even happened that during the
Olympiad we forgot that we were at the Olympiad, because of the daily excursions, different food,
and communication with people. There was a case when | had breakfast, and saw crowds of people
after breakfast going somewhere. When I asked “What excursion?”, I was told this was the first tour.
We still keep in touch with them. How are they doing? What are they doing? And sometimes it happens
that one of them offers to do a group project.”

In five responses, students claimed that 1JSO helped them gain new knowledge. In one response,
students said that they discovered new places with the help of 1JSO. In another response, they
mentioned that 1JSO is also helpful in developing critical thinking and problem-solving skills. In two
responses, students said that participating in 1JSO was beneficial in getting scholarships from
universities. Most respondents asserted that participation in 1JSO improved their English language
skills. Finally, in six responses, students said that the Olympiad helped them become motivated and
raised their self-confidence:

"After communicating with foreigners and participating in well-organized events, | became
motivated to study further. This is the most important opportunity.

The second question asked during the interview was what major they possibly wanted to study
in college or university. All respondents claimed that they would choose STEM majors for their future
studies. One of the female respondents said that:

“l am most interested in the relationship between computer technology and chemistry, so I will
most likely choose a field that connects spectroscopy, perhaps metallographic chemistry or
biochemistry."

Factors impacting STEM career interest
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We asked respondents to name some factors that most affected their interest in a STEM career.
There were 12 responses from the participants. In five responses, students claimed that family
members, relatives, and friends impacted their interest in a STEM career the most.

“My second cousin, we have been very close since childhood. And when he was in 7th grade, |
was in 4th grade. He showed me the Tesla Towers and how it works. Another factor is friends. During
the Olympics, the guys who were with me were brilliant. | want to surround myself with people like
this.”

Three responses asserted that school staff had the most effect on their interest in a STEM career.

“My teacher allowed me to participate in the Olympiad, and because of this, my interest in STEM
awoke."

Three students said they feel confident in themselves in the STEM field and like being part of a
STEM group. Only one student said that none of his relatives work in STEM-related fields. One
student indicated that the media most affected his/her interest in a STEM career.

"There is a Ted Talks channel on YouTube. There, I saw many speakers talking about
bioengineering. These speakers influenced me."

In response to the question 'How much do you believe that participation in 1JSO influenced your
career interest?" all respondents claimed that 1JSO reinforced their decision.

“My knowledge of biology has expanded. Before this, I wanted to become a quantum computer
engineer. | wanted to be completely in this area. And participation in this Olympiad, or rather the
preparation, the study of biology, reinforced my understanding that this is necessary. That this will
indeed be very helpful for the study of various biological processes. Biochemical processes. For
example, how protein folds, how different vitamins pass through the body.”

In the interview, we asked students about the effect of 1JSO on their daily lives. One student
said that 1JSO did not affect their daily life. Other students said that 1JSO positively affected their
daily routines.

"l have become more careful with time. Stopped playing football every day. Learned to find a

balance between casual things and study."

Role of Language in Science Education

Regarding learning subjects in English, all respondents stated that subjects such as Biology,
Chemistry, Physics, and Mathematics are taught in English. Moreover, all students perceive learning
through English as an asset, enhancing both their subject knowledge and foreign language skills. One
student mentioned experiencing linguistic difficulties at the beginning.

"At first, 1 had problems learning biology in English. But | improved my English after a while,
and there were no more problems.”

Some students highlighted the benefits of learning content in English, such as the ability to
communicate with other Olympiad participants and explore new cultures. Most respondents also
mentioned the availability of free online resources and experiments in English, which they found
valuable. Additionally, they emphasized the opportunity to enroll in online courses.

“I watched online courses from leading universities worldwide, such as MIT's
OpenCourseWare. | prepared for chemistry labs based on their courses."

"There are many advantages to studying in English. For example, Americans and Europeans
share many materials online and share their experiments. Unfortunately, there is no normal
equipment for research in the CIS countries."

Interestingly, one student mentioned that he uses the Russian language to communicate about Physics.

“I usually discuss scientific topics in the Russian language.”

Discussion and Conclusion

The dominant finding is that students are optimistic, believing that participation in 1JSO and
learning content in English will enhance their STEM career mobility. Students benefited from
participating in scientific Olympiads, including making new friends, deepening their knowledge, and
strengthening their critical thinking and problem-solving skills (Campbell & Tirri, 2017). Participants
also stated that 1JSO boosted their motivation, self-confidence, and English language skills while
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reinforcing their interest in STEM careers (Dierks et al., 2014; Hoffler et al., 2019). These findings
are consistent with previous literature, as they highlight multiple similar advantages (Lim et al., 2014;
Smith et al., 2021; Sahin et al., 2015). Moreover, the document analysis revealed that participation in
certain international high-stakes science Olympiads proved beneficial, particularly in securing
financial awards and governmental scholarships (MES, 2022). This finding aligns with previous
research on the scholarship benefits of participating in Science Olympiads (Lim et al., 2014).
However, field notes indicate that most students awarded local government scholarships do not use
them, opting instead for international education mobility to study abroad, leveraging their educational
capital.

From a sociocultural perspective, engaging in science fairs is a form of social interaction where
students, through scaffolding in learning, operate within their zone of proximal development by
practicing tasks that require higher-order thinking (Vygotsky, 1978). Early exposure to and
communication within social interactions, such as international Science Olympiads, would be
valuable in students' future STEM careers and academic pursuits, enhancing their intercultural
communicative competence (Byram, 1997; Smakova & Paulsrud, 2020). Additionally, collaborative
efforts within social interactions accelerate problem-solving processes and critical thinking skills
(Trilling & Fadel, 2009). These higher mental functions, essential in the STEM context, are developed
through collaborative and communicative practices, with the scaffolding of knowledgeable others
that enable progress within the ZPD (Glick, 2012).

Language is a powerful tool for transmitting knowledge, developing, and reflecting.
Furthermore, language is crucial in facilitating mediated interaction and the exchange of cultural and
cognitive practices (Daniels, 2002). Students reported that articulating their science-related ideas in
English was significantly more straightforward, and they preferred engaging with science content in
English (Dalton-Puffer, 2011). Proficiency in English was noted as critical for studying scientific
content, as it can either facilitate or hinder cognitive processes. As documented in field notes, social
interaction during the Olympiad was conducted in English, with English serving as the lingua franca
in such international educational contexts (Seidlhofer, 2005). However, English was not the only
language that helped facilitate Kazakhstan's science education. A key contribution of this study is the
identification of the role of the Russian language; it also plays a pivotal role in mediated interaction,
cultural exchange, and cognitive practices. Some participants highlighted that Physics-related
materials were primarily available in Russian, and they found scientific discussions more effective in
Russian. On the one hand, these findings suggest that the CLIL, with English as the medium of
instruction, serves as an effective tool for learning science content (Dalton-Puffer, 2011). On the other
hand, adopting mostly English may challenge the dominant cultural framework, in this case Kazakh,
potentially fostering a deviant value system and shifting away from traditional cultural norms in the
long term (Agbo et al., 2023).

When viewed through the Science Capital lens (Archer et al., 2012), students’ involvement in
international science olympiads is seen as a means of increasing their science capital. Habitus, capital,
and social contexts are the fundamental concepts of the comprehensive framework of Bourdieu's
Theory of Practice (Grenfell & James, 2003), which operates as the foundation of Science Capital
(Archer et al., 2012). Archer et al. (2012) define habitus as a set of dispositions that impact how
individuals perceive and act in a social context. The findings suggest that students’ academic habitus
has been formed by the dominance of English in science education, accelerating the perception that
English is the predefined language of Science. This aligns with Archer et al.’s (2012) argument that
habitus is a deeply ingrained set of attitudes and behaviors shaped by social interaction. The findings
highlight previously unexamined relationships between science education, science capital, and
participants’ cognitive development using Russian. The coexistence of the Russian language in
Kazakhstani scientific discourse emphasizes different linguistic habitus among students. Some
students connected strongly to English as a STEM education and scientific resource medium, while
others internalized Russian as a preferred language for Physics and scientific discussion. This is
similar to Bourdieu's (1991) concept of linguistic capital, in which language is a measure of social
power, impacting students’ access to knowledge and academic achievement. Russian has a significant
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historical, political, and economic importance to Kazakhstan (Matuszkiewicz, 2010), serving as the
lingua franca for the people of post-Soviet countries (Sabitova & Alishariyeva, 2015) and a tool of
intercultural interaction (Dave, 2007).

The findings indicate that Russian still plays a significant role in Kazakhstan's educational and
scientific contexts, contributing to students’ cognitive development despite adopting the
Kazakhization policy (Smagulova, 2008). As stated earlier, STEM education is designed to foster
economic growth and encompass its associated aspects (Bybee, 2013). However, Wheeler (2017)
claims that Kazakhs can establish a modern nation only by becoming proficient in the Kazakh
language, even if they have mastered the two global languages of Russian and English. Wheeler's
(2017) suggestion aligns with Byram's (1997) perspective, where the importance of the source
language was emphasized to serve as a foundation for comparing, learning, and understanding the
target language. It indicates that specific historical backgrounds and sociopolitical contexts mold
science education in Kazakhstan, manipulating its development and implementation (Tolbert &
Bazzul, 2017). Overall, the study findings revealed the use of multiple languages in science education.
Further research is needed to examine how these language policy recommendations can be translated
into effective classroom teaching strategies.

Additionally, Archer et al. (2015) highlight the intricate interplay of science-related cultural and
social capitals, practices, and behaviors. Our findings support that scientific literacy goes beyond
scientific knowledge and is more about utilizing such knowledge in a social context. Participants
reported that involvement in science olympiads influenced their daily decision-making, allowing
them to approach problems from multiple perspectives and engage in critical analysis (Archer et al.,
2015). Regarding students' awareness of science career applicability in the future job market,
participating in science-related learning contexts such as 1JSO and science dispositions impact
students' STEM career interests. In this study, science-related practices included watching TED
Talks, participating in Science Olympiads, discussing Science, and interacting with other
international Olympians, as indicated by participants. These behaviors improved students' motivation,
enthusiasm, and self-esteem while also increasing students' scientific literacy and dispositions.
Regarding pedagogical implications, teachers might consider incorporating project-based activities
into their instruction to improve students’ learning outcomes and interest in science. Finally,
regarding social capital, family members and school instructors were essential role models within
students' societal networks, promoting STEM career interests. However, this study did not cover all
aspects of students' socioeconomic background, such as parental education, qualifications, cultural
and social capital, and school types, which is a gap for further investigation.

The study has certain limitations. We did not aim to present this study’s findings with the level
of objectivity, quantifiability, and replicability required in research based on the positivistic paradigm
(Agbo et al.,, 2023). Thus, employing a quantitative longitudinal study might provide more
generalizable data. This approach enables examining changes in participants' dispositions, skills, and
career trajectories over time, offering more profound insights into the long-term impact of Science
Olympiad participation. Despite its exploratory nature, this study provides valuable insights into the
dynamics of science education in Kazakhstan, highlighting the role of languages in action in
strengthening science capital to build national identity. In terms of practical implications, extensive
field notes revealed that Kazakhstani students lack practical experimental skills, which points to
inadequate preparation for experiments, challenges faced by school teachers in delivering science
experiment-related instruction, and the need for improved material and technical resources for
conducting biology, chemistry, and physics experiments. This suggests that significant work is
required with experimental tasks of the Science Olympiads.

Kazakhstan possesses the cultural, human, linguistic, and social capital necessary for economic
development. While imitating international ideals may result in a failed educational system (Agbo et
al., 2023; Fullan & Miles, 1992), the country's economy can benefit from 'knowledgeable citizenship'
(Archer et al., 2014, p. 19), fostered through science capital. The findings indicate that English and
Russian are considered the primary media of science education in Kazakhstan. Therefore, integrating
Kazakh into science education could strengthen national identity through education. As Wheeler
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(2017) stated, a nation can only achieve economic development when it attains proficiency in Kazakh.
This perspective aligns with Byram's (1997) and Agbo et al. (2023) views. Science capital is essential
for students' development and the economic growth of developing nations. Language, cultural, social,
and human capital are key tools for fostering Kazakhstani capital, serving as a global competitiveness
foundation. However, to what extent can we speak of our country’s economic advancement if the
source language and culture are not utilized in the education process? The researchers propose
rethinking the role of the source language in science education to develop high-quality science capital
that nurtures informed citizens.

Returning to the main research purpose, this study had two primary aims. First, this research
explored students’ perceived benefits of participating in international science initiatives and identified
the key factors influencing their career interest. The researchers discussed the findings through the
Science Capital Framework, which is a novel aspect, as scarce research has been conducted using this
framework in the Kazakhstani context. Second, students’ views on learning science through
additional languages were studied, and it was found that, along with English, the Russian language
also plays a role. Overall, this research achieved its aim and answered the research questions by
providing detailed explanations of the key phenomena. Overall, this study contributes to the field of
science education by employing the Science Capital Framework in the underexplored Kazakhstani
context. Moreover, a major contribution relates to the exploration of the multilingual dimension of
science learning and career interests.
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Anparna. KazakcTanaa FpUIBIME KallUTAJIbI JaMBITY OachIM OaFbITTapAbIH OipiHe alfHaTy .
En 6inim Gepy skyiieciHe XambIKapaiblK 03bIK TOKIPUOETIEp Il €Hri3yre YMTBUTY/IA, alaiia 3epTTeyinep
MEH JTalbIHABIKTBIH KETKUTIKCI3AIrT oapblH TUIMAL JKYy3ere achlpbulyblHA acep eTeni. OchiHman
3aMaHayH oMiCTepAiH Oipi »apaThUIBICTaHy MOHAEPIH aFbUIMIBIH TUTiHAE OKbITY. byn omic Content
and Language Integrated Learning (CLIL) Tocimi men aramanmel. CLIL xentinmi Oimim Oepy
KOHTEKCTIHZIE TUT MEH Ma3MyHIbl OIpiKTipil, TepeH TYCIHyAi KaMmTaMachl3 eTeTiH
TpaHC(HOPMAIMSUIBIK  CTpaTerust peTiHAe KapacTeipbutagsl. bym 3eprrey FrueiMu  Kanuran
TYKBIpBIMJIaMachiH KojjaHa oTeIpbiln, CLIL OKbITY omici apKbUIBI OKYIIBUIAPIBIH FBHUIBIMH
KaluTalAapblH Kajlail KaJlbINTacThIpaThIHBIH 3eprreini. CyxOarrap, Oaxpliaymap, >KOHE pecMHU
KyKaTTap HEri3ri 3epTTey MHCTpYMEHTTepi Oonbin TalObuiazbl. 3epTTey HOTHIKENepl Oacka na
FBUIBIMH €HOCKTEPMEH COMKeC KeJeTiHi aHbIKTanabl. JlereHMeH, Oy 3epTreyze ’KapaTbUIbICTaHy
MIOHJEPIH OKBITY/AAFbl TULAEPAIH peJliHE KAThICTHI )KaHa Ke3Kapac YChIHbLIAAbl. 3€pTTE€y HOTUKECIHE
CYHMEHCEK, >KapaTbUIbICTaHy OaFbIThIHIA OpBIC TUIIHIH OpPHBI aWpbIKIIA OOJFAaHbI AHBIKTAJIBI.
CoHplMEH KaTap, 3epTTey ka30ajmap KaThICYyLIbUIApAbIH MPAKTUKAJIBIK JaFapliapbl MEH
OKCHEPUMEHTTIK OUIIMIEpIHIH JKETKUIIKCI3 eKeHIH KepceTTi. OKylmblIapaplH KETKUIIKCI3
MPAKTUKAIBIK YKOHE SKCIIEPUMEHTTIK JaFJpliap >KOFaphl JEHIreiaeri oiauMmuaganapaa Oocekere
KaOueTTi 60JTybIHA )KOHE FHUIBIMU KalUTAJABIH TOJBIK JaMybIHA Keaepri kenTipeal. OcbiFaH coiikec,
OKYIIIBUIAP/IBIH FHUTBIMH KaITUTAIIBIH KETUIIPY MaKCAaThIH/A JKapaThIUIBICTAHY ITOHACPIH OKBITYIAFbI
TUIAEPAIH, MPaKTUKaJbIK JaFAbUlapbl MEH SKCIEPUMEHTTIK OuTiMepiH OaFbITTanm KeTULAipy
MAaHBI316I O0JIBINI TA0OBITAE.

Tyiiin ce3aep: reutbivu kanutai, CLIL TexHONOTHSCH, XapaThUIBICTaHy OJMMITHAIAIAPHI,
STEM canacbinaarbl KociOM KbI3BIFYLIIBUIBIK, Ka3akcTanapik OuTiM Oepy xkyiect
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PABBUTHUE HAYYHOI'O KAIIUTAJIA KASAXCTAHA ITOCPEACTBOM
CLIL B KOHTEKCTE MEXIYHAPO/JHbIX OJIUMIINA

AHHOTanusA. Pa3BuThe HAaydHOro Kamurajga CTAaHOBHUTCA OJHUM U3 IIPUOPUTETHBIX
HanpasyieHni B Kazaxcrane. CTpaHa CTpEMHUTCSI HHTETPUPOBATH JTY4IINE MEXAYHAPOIHbIE TPAKTUKU
B cucreMy oOpasoBaHus. OpHOM W3 TakuX MHULUATUB  SBJIAETCS  IIPENoJaBaHUE
€CTECTBEHHOHAYYHBIX JUCLUIUIMH Ha aHIVIMHCKOM sI3bIKe C McnoJib3oBaHueM noaxona Content and
Language Integrated Learning (CLIL). CLIL BwicTymaer kak TpaHc(hopMHUpyIOIIas CTpaTerus B
YCIOBHSAX MHOTOSI3BIYHOTO 00pa30BaHusl, 0ObEANHSAS S3bIK U COZepKaHue A obecrieueHus 6osee
riryookoro noHuManus. J[aHHoe McciieoBaHME paccMaTpUBaeT, Kak ydamiuecs (OpMUPYIOT CBOH
HayuyHbld KanuTan B ycioBuax CLIL depe3 mpusmMy KOHLENLIMM HAYYHBIM Kamnurtana. Biarsnel
CTY/IEHTOB OBbUIN U3y4EHbI IOCPEICTBOM MHTEPBBIO U HAOIOJEHUH, a TAK)KE JOMOJHEHbl aHAJM30M
NOKyMeHTOB. IlosydeHHble pe3yapTaThl B ILIEJIOM COIJIACYIOTCS € CYILECTBYIOIIEH Hay4HOU
JUTEPATypOi; BMECTE C TEM, HMCCIEJOBaHHWE IpEAJaracT HOBBIM B3IJAJ Ha pOJIb S3BIKOB B
€CTECTBO3HAHUM. DBUIO YCTAaHOBIIEHO, YTO PYCCKHH $I3BIK OCTA€TCA OJHUM W3 JTOMHUHHUPYIOIIHX
S3BIKOB IIPETIOAABAHMS €CTECTBEHHOHAYUHBIX TUCHUIUIMH. KpoMe TOro, 3aMETKH MOKa3bIBAIOT, YTO
y4aCTHUKaM 4YacTO HE XBaTaeT NPAKTUYECKUX HABBIKOB U JKCIEPUMEHTAIBbHBIX 3HAHWM, 4TO
OTPaHUYMBAET HX CHOCOOHOCTh YCHEIIHO Yy4YacTBOBAaTh B OJMMIIMAAAaX BBICOKOTO YpPOBHS U
CAEP)KMBAET IIOJIHOLIEHHOE pa3BUTHE UX HaydyHoro kanurana. llomydeHHsle pe3ynbTaThbl
CBHUJIETEJILCTBYIOT O TOM, YTO JJISi pacKpbITHs HayyHoro kanutana Kasaxcrana HeoOxoaumo Gosnee
3pPEKTUBHO MHTErPUPOBATh S3bIKM B 0OpA30BaTENbHYIO CHCTEMY, a TaKK€ COBEpIICHCTBOBATH
y4eOHbIE TPOrpaMMBI C LENbIO Pa3BUTHS MPAKTUYECKUX HABBIKOB U AKCIIEPUMEHTAIbHBIX 3HAHUH.
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EMOTIONAL MANAGEMENT AND ACADEMIC EFFICACY: THE
IMPACT OF EMOTIONAL REGULATION STRATEGIES ON ACADEMIC
PERFORMANCE AMONG SENIOR HIGH SCHOOL STUDENTS

Abstract. This study employed a cross-sectional correlational designto investigate the
relationship between test emotions, emotion regulation strategies (cognitive reappraisal and
expressive suppression), and academic self-efficacy in senior high school students, aiming to inform
psychological counseling for college entrance exam preparation. The research questions were: (1)
What are the levels of test emotions, cognitive reappraisal, expressive suppression, and academic
self-efficacy among senior high school students? (2) How are these variables associated with
academic self-efficacy? The research hypotheses were: (1) cognitive reappraisal would be positively
correlated with academic self-efficacy; (2) expressive suppression would be positively correlated
with academic self-efficacy but with a weaker relationship; (3) test emotions would not be
significantly correlated with academic self-efficacy; (4) cognitive reappraisal would be the
strongest correlate of academic self-efficacy. A questionnaire survey was administered to 139 senior
high school students from five randomly selected classes in a key high school in China. Data were
analyzed using descriptive statistics, correlation analysis, and regression analysis. Cronbach's o
coefficients for the scales were 0.81 for test emotions, 0.84 for cognitive reappraisal, 0.79 for
expressive suppression, and 0.86 for academic self-efficacy. The results revealed that: (1) Students
scored highest on cognitive reappraisal (M=3.39), followed by academic self-efficacy (M=3.33),
expressive suppression (M=2.95), and test emotions (M=2.78); (2) Cognitive reappraisal showed a
significant strong positive correlation with academic self-efficacy (r=0.76, p< .01), while expressive
suppression exhibited a moderate positive correlation (r=0.38, p< .01). The correlation between test
emotions and academic self-efficacy was not significant (r=-0.07, p> .05); (3) Regression analysis
indicated that cognitive reappraisal had a strong statistical predictive effect on academic self-efficacy
(B=0.68, p< .001), and expressive suppression had a moderate predictive effect (f=0.21, p< .01).
Conversely, the predictive effect of test emotions was not significant (f=-0.06, p>.05). In conclusion,
emotion regulation strategies are associated with academic self-efficacy more strongly than the
emotional experience itself, with cognitive reappraisal emerging as a core associated factor.
Therefore, school psychological counseling should prioritize cultivating students' cognitive
reappraisal abilities.

Keywords: senior high school students, test emotions, cognitive reappraisal, expressive
suppression, academic self-efficacy

Introduction

The final year of high school is widely regarded as a crucial stage where students' academic
demands significantly increase. During this period, students not only need to prepare for exams but
also have to cope with an increasing academic burden and higher expectations from teachers and
parents. These challenges often bring about continuous psychological stress and may affect students'
learning experience from non-cognitive aspects. In recent years, educational researchers have
increasingly emphasized the significant role of emotional processes in shaping students' academic
functioning, especially in high academic pressure situations (Pekrun, 2006; Putwain et al., 2018). For
instance, emotional experiences during exam preparation have been proven to influence students'
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learning motivation, learning engagement, and academic performance. More and more studies have
shown that how students regulate their own emotions may have an equally or even more important
impact. The theory of emotion regulation provides an important framework for understanding this
process. Gross (1998, 2015) pointed out that emotion regulation refers to the process by which
individuals influence their own emotional experiences, including when to experience emotions, what
emotions to experience, and how to express emotions. Under this theoretical framework, cognitive
reappraisal and expressive suppression are two widely studied emotion regulation strategies.
Although existing studies have separately explored the relationships between emotional
experiences, emotion regulation, and academic outcomes, few studies have examined the
relationships between test emotions, emotion regulation strategies, and academic self-efficacy
simultaneously in the special context of high school graduation. Moreover, the existing literature is
largely descriptive, lacking critical synthesis and explicit testing of hypothesized relationships among
variables. Thus, the research gap addressed by this study is the lack of simultaneous examination of
test emotions, cognitive reappraisal, expressive suppression, and academic self-efficacy in a single
model among senior high school students facing high-stakes examinations, particularly in the Chinese
cultural context. Based on this research gap, this study employed a cross-sectional correlational
design to examine the overall levels of test emotions, cognitive reappraisal, expressive suppression,
and academic self-efficacy among senior high school graduating students, and to analyze the
relationships among these variables. The research questions were: (1) What are the levels of test
emotions, cognitive reappraisal, expressive suppression, and academic self-efficacy among senior
high school students? (2) How are test emotions, cognitive reappraisal, and expressive suppression
associated with academic self-efficacy? The research hypotheses were as follows: (1) cognitive
reappraisal would be positively correlated with academic self-efficacy; (2) expressive suppression
would be positively correlated with academic self-efficacy, but with a weaker correlation than
cognitive reappraisal; (3) test emotions would not be significantly correlated with academic self-
efficacy; (4) cognitive reappraisal would be the strongest correlate of academic self-efficacy.

Literature Review

High school students face frequent exams and the pressure of entering higher education, making
emotional regulation an important aspect of their academic life. Emotional regulation refers to the
process by which individuals manage and change their emotional experiences and expressions (Gross
& John, 2003). Gross (2015) proposed two main strategies: cognitive reappraisal and expressive
suppression. Cognitive reappraisal is a pre-event-oriented strategy that adjusts the impact of emotions
by changing the interpretation of the situation; expressive suppression is a response-oriented strategy
that regulates emotions by suppressing their external expression. The relationship between emotional
regulation and mental health has been well established. Aldao et al. (2010) conducted a meta-analysis
of 100 studies and found that individuals who frequently use cognitive reappraisal reported lower
levels of anxiety and depression, while those who relied on expressive suppression exhibited more
psychological symptoms.

Despite the well-established role of emotion regulation in mental health, the application of these
strategies to academic contexts remains under-specified. For instance, while cognitive reappraisal
has been consistently associated with positive outcomes (Aldao et al., 2010; Gross & John, 2003), it
remains unclear whether this effect operates through the same mechanisms in high-pressure academic
settings as in daily emotional contexts. Furthermore, existing studies have predominantly focused on
college students or younger adolescents, leaving the unique developmental stage of senior high school
students- characterized by impending high-stakes examinations—largely unexplored.

Another critical gap concerns cultural context. Solhi et al. (2023) found that the negative effects
of expressive suppression were attenuated in collectivist cultures, suggesting that cultural norms
around emotional expression may moderate the effectiveness of different regulation strategies.
However, most existing studies have been conducted in Western individualist contexts, limiting their
applicability to East Asian educational settings where emotional restraint may be more socially
valued.
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In the academic field, Pekrun‘s Control-Value Theory clarifies the mechanism of academic
emotions, suggesting that students’ sense of control and value of academic activities affect their
emotional experiences and, in turn, their learning outcomes. Why is cognitive reappraisal beneficial
for learning? One explanation is that when students reinterpret exams as ‘““challenges” rather than
“threats,” the interference of anxiety on attention and working memory is reduced, thereby releasing
more cognitive resources for learning (Gross, 2015). Lande et al. (2023) used a combination of
electroencephalogram (EEG) and questionnaires to study teenagers and found that students with
stronger cognitive reappraisal abilities reported higher self-efficacy, while expressive suppression
did not show this correlation.

Moreover, the relationship between emotion regulation and academic self-efficacy—a key
motivational construct—has received insufficient attention. While Lande et al. (2023) provided
preliminary evidence using EEG measures, their sample was not specifically focused on exam-
stressed students. Thus, the present study aims to address these gaps by examining both cognitive
reappraisal and expressive suppression in relation to academic self-efficacy within a high-stakes
testing context.

Solhi et al. (2023) conducted a cross-cultural comparative study in Turkey, Iran, and Norway,
finding that emotional regulation has cultural differences in its impact on academic burnout,
suggesting that the negative effects of expressive suppression may be moderated in collectivist
cultures. Yim et al. (2024) found in a study of Malaysian high school students that exam anxiety
reduces students‘ willingness to continue their education, while positive emotions have the opposite
effect. Gusmao and Fontaine (2020)’s review states that cognitive reappraisal is usually beneficial
for learning, while the effect of expressive suppression is context-dependent: it may be functional in
short-term social contexts, but it will consume an individual‘s psychological resources in long-term
academic stress.

Intervention studies are important for cultivating students’ emotion regulation skills in the school
environment. Dunning et al. (2019) analyzed 15 randomized controlled trials of mindfulness training
and found that adolescents® attention and self-efficacy improved moderately. Villavicencio-Ayala
and Bernardo (2024) conducted a recent meta-analysis that confirmed that students with stronger
emotional regulation abilities experienced less academic burnout, and this effect was more significant
in high school students than in junior high school students. Based on this theory, Chinese scholars
have also made important contributions. Dong and Yu (2007) compiled the Chinese Adolescent
Academic Emotions Questionnaire, which has been widely adopted. Yu et al. (2025) found in a
survey of high school students that cognitive reappraisal is positively correlated with positive mental
health, while expressive suppression is negatively correlated. Additionally, emotion regulation
strategies play a mediating role between mental health beliefs and personal growth. These studies
show that in the context of Chinese culture, students using cognitive reappraisal as a coping strategy
can not only alleviate exam anxiety but also contribute to improving mental health.

Methods

Research Design

This study employed a cross-sectional correlational design. Data were collected at a single time
point, and no experimental manipulation was applied. Therefore, all interpretations of associations
are correlational, and causal inferences cannot be drawn.

Participants and Sampling

The present study recruited 139 senior high school students from five randomly selected classes
in a key high school in China. This sampling strategy (random selection of classes within a single
school) was intended to reduce selection bias at the class level while maintaining feasibility for a
preliminary investigation.However, as the sample was drawn from a single school, the
generalizability of the findings is limited (see Limitations section). A total of 139 valid questionnaires
were returned. The sample characteristics are presented in Table 1.

Table 1

Sample Characteristics (N = 139)
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Variable Category n %
Gender Male 95 68.3
Female 44 31.7
Academic Rank Top 20% 40 28.8
21%-50% 59 424
51%-80% 29 20.9
Bottom 20% 11 7.9
Academic Trajectory Markedly Improved 8 5.8
Slightly Improved 37 26.6
Relatively Stable 36 259
Slightly Declined 39 28.1
Markedly Declined 19 13.7
Instruments

All scales were developed or adapted based on existing literature. The Test Emotions Scale was
adapted from the Chinese Adolescent Academic Emotions Questionnaire (Dong & Yu, 2007). The
Cognitive Reappraisal Scale and Expressive Suppression Scale were adapted from the Emotion
Regulation Questionnaire (Gross & John, 2003). The Academic Self-Efficacy Scale was adapted
from previously validated measures of academic self-efficacy in Chinese student populations (Tian
& Guo, 2004). Content validity was confirmed by expert review. The internal consistency reliability
(Cronbach's a) for each scale was good: 0.81 for the Test Emotions Scale, 0.84 for the Cognitive
Reappraisal Scale, 0.79 for the Expressive Suppression Scale, and 0.86 for the Academic Self-
Efficacy Scale.

The Exam Emotional Experience Scale (EE) contains 5 items, used to assess students’ emotional
experiences during exam preparation and the exam process. Among them, the 5th item (EES) “During
my senior year study, I also experience positive learning emotions” is a reverse-scored item. All items
are scored using a 5-point Likert scale, ranging from 1 (completely disagree) to 5 (completely agree).
The higher the score, the stronger the students® negative emotional experiences during exams.

The Cognitive Reappraisal Scale (CR) contains 5 items, used to measure students’ tendency to
regulate emotions by changing their cognitive interpretations of academic situations. One
representative item is: “When I encounter difficulties in my studies, I will try to understand the
problem from a new perspective.” The higher the score, the more likely the student is to use cognitive
reappraisal strategies.

The Expressive Suppression Scale (ES) contains 5 items, used to assess the degree to which
students suppress the expression of emotions. One item is: “Even when I feel down, I will deliberately
avoid showing it to others.” The higher the score, the more likely the student is to use expressive
suppression strategies.

The Academic Self-Efficacy Scale (LE) contains 6 items, used to measure students‘ confidence
in maintaining effective learning in the face of emotional fluctuations. One item is: “Even when I
experience significant emotional fluctuations, I can still maintain a high level of learning efficiency.”
The higher the score, the higher the students’ academic self-efficacy level.

Ethical Considerations

All participants and their legal guardians signed informed consent forms, agreeing to participate
in this study and allowing their data to be used for academic purposes.

Results
All statistical analyses were conducted in accordance with APA 7th edition standards.

Descriptive statistical analyses were conducted for each dimension, and the results are presented in
Table 2.

Table 2
Descriptive Statistics for Each Dimension (N = 139)
Dimension Number Mean Standard Skewness Kurtosis
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of Items M) Deviation (SD)
Test Emotions (EE) 5 2.78 0.89 0.32 -0.41
Cognitive Reappraisal 5 3.39 0.94 -0.28 -0.63
(CR)
Expressive 5 2.95 0.91 0.15 -0.55
Suppression (ES)
Academic Self- 6 3.33 0.86 -0.19 -0.48
Efficacy (LE)

The results showed that cognitive reappraisal yielded the highest score (M = 3.39), academic
self-efficacy ranked second (M = 3.33), expressive suppression fell in the middle range (M = 2.95),
and test emotions scored the lowest (M = 2.78).

Gender Difference Analysis: An independent samples t-test was conducted, with the results
presented in Table 3. On the expressive suppression dimension, male students (M = 3.05, SD = 0.92)
scored higher than female students (M = 2.73, SD = 0.85), with the difference approaching
significance (t = 1.97, p = .051). On the other dimensions, gender differences were not significant

(p>.05).
Table 3
Gender Differences in Study Variables (N = 139)
Dimension Male(n=95) Female (n=44) t p
Test Emotions (EE) 2.71+0.87 2.93+0.92 -1.38 170
Cognitive 3.42+0.96 3.33+0.90 0.52 .604
Reappraisal (CR)
Expressive 3.05+0.92 2.73+0.85 1.97 051
Suppression (ES)
Academic Self- 3.35+0.88 3.29+0.83 0.38 705
Efficacy (LE)
Table 4
Pearson Correlation Matrix (r) Among Dimensions
Dimension Test Emotions Cognitive Expressive Academic Self-
(EE) Reappraisal Suppression Efficacy (LE)
(CR) (ES)
Test Emotions 1
(EE)
Cognitive -0.18%* 1
Reappraisal (CR)
Expressive 0.23%* -0.12 1
Suppression (ES)
Academic Self- -0.07 0.76** 0.38%** 1
Efficacy (LE)

Note: *p < .05, **p< .01

The results showed : (1) Cognitive reappraisal demonstrated a strong positive correlation with
academic self-efficacy (r = 0.76, p < .01); (2) Expressive suppression showed a moderate positive
correlation with academic self-efficacy (r = 0.38, p <.01); (3) The correlation between test emotions
and academic self-efficacy was not significant (r = -0.07, p > .05).

To further explore the statistical predictive effects of various variables on academic self-
efficacy in a correlational sense (not implying causation), a multiple linear regression analysis
(stepwise method) was conducted with academic self-efficacy as the dependent variable and test
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emotions, cognitive reappraisal, and expressive suppression as independent variables. The results are
presented in Table 5.

Table 5

Multiple Linear Regression Analysis (Stepwise Method) with Academic Self-Efficacy as
Dependent Variable

Predictor Unstandardized Standard Standardized t p Collinearity

Coefficients B Error Coefficients Diagnostics
B

Constant 0.89 0.21 4.24 <.001

Cognitive 0.62 0.05 **(.68%* 1240 <.001 VIF=1.04

Reappraisal

(CR)

Expressive 0.20 0.05 *¥%*(.2]1%** 4.00 <.001 VIF=1.06

Suppression

(ES)

Test Emotions -0.06 0.05 **.0.06%* -1.20 232 VIF=1.08

(EE)

Model Summary: R = 0.78, R*=0.61, Adjusted R? = 0.60, F(3,135) = 70.52, p < 0.001

The results showed : Cognitive reappraisal had a significant positive predictive effect on
academic self-efficacy (B = 0.68, p < .001); expressive suppression also had a significant positive
predictive effect (B = 0.21, p <.001); the predictive effect of test emotions was not significant ( = -
0.06, p =.232). All VIF values were close to 1, indicating no multicollinearity issues.

Based on the above findings, the following theoretical path model can be constructed (Figure 1).

Figure 1
Path model

Cognitive

Reappraisal (CR)

Test Emotions (EE)  resrerssrercsccniorcscnsinsessistsensescacrascancerssnsasiocess Academic Self-Efficacy (LE)

N Expressive
Suppression (ES)

Figure 1. Path model showing standardized regression coefficients (). Solid line = strong
statistical predictive path (CR — LE, = 0.68); dashed line = moderate predictive path (ES — LE,
B =0.21); dotted line = non-significant path (EE — LE, p =-0.06, *p* =.232). Note: All coefficients
are from a cross-sectional correlational design and do not imply causation.

Discussion
This study employed a cross-sectional correlational design to investigate the relationships among
test emotions, emotion regulation strategies, and academic self-efficacy in third-year senior high
school students.The results supported most of the hypotheses: cognitive reappraisal was strongly
positively correlated with academic self-efficacy, expressive suppression was moderately positively
correlated, and test emotions showed no significant correlation. Cognitive reappraisal was the
strongest correlate of academic self-efficacy.
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Consistent with previous research, cognitive reappraisal scored the highest and showed a strong
positive correlation with academic self-efficacy (r = 0.76). This suggests that students who are able
to reinterpret and appraise stressful situations through cognitive means are more likely to maintain
higher levels of academic self-efficacy. Expressive suppression also showed a positive correlation (r
= 0.38), but its effect size was notably weaker (f = 0.21), suggesting that the role of this strategy in
academic adaptation is context-dependent (Gross & John, 2003). The correlation between test
emotions and academic self-efficacy was not significant (r = -0.07), nor was its predictive effect
significant in the regression model (3 =-0.06, p = .232), indicating that after controlling for emotion
regulation strategies, the direct contribution of emotional experience itself to academic self-efficacy
is limited.

Unexpected Findings and Possible Explanations

Contrary to expectations, test emotions showed no significant correlation or statistical predictive
effect on academic self-efficacy (B = -0.06, p = .232). This finding, while aligning with the primary
hypothesis, contradicts some previous research suggesting that negative emotions directly impair
academic functioning (Pekrun, 2006). One possible explanation is that emotion regulation strategies
act as a mediating mechanism that supersedes the direct effects of emotional experience. In other
words, whether a student experiences anxiety may matter less than how they respond to that anxiety.
This interpretation is consistent with Gross’s (2015) process model, which emphasizes regulation
over raw emotional experience.

Another noteworthy finding is the near-significant gender difference in expressive suppression
(p = .051), with male students scoring higher than female students. This aligns with socialization
theories suggesting that males are often encouraged to suppress emotional expression, particularly
vulnerable emotions (Gross & John, 2003). However, the lack of significant gender differences in
other variables suggests that once students enter the high-pressure environment of senior year,
gender-based differences in emotion regulation may diminish or become less salient.

Comparison with Cross-Cultural Findings

Solhi et al.’s (2023) cross-cultural study found that the negative effects of expressive suppression
were less pronounced in collectivist cultures. Our finding that expressive suppression had a moderate
positive correlation with academic self-efficacy (r = 0.38) provides partial support for this cultural
moderation effect. In the Chinese educational context, where emotional restraint is often valued as a
sign of maturity, expressive suppression may serve a more adaptive function than in Western
contexts, at least in the short term.

Important Caveat on Interpretation

It is important to note that this study employed a cross-sectional design, which does not allow
for causal inferences. Therefore, the term "predictive effect" is used strictly in a statistical sense (i.e.,
variance explained in regression models) and should not be interpreted as causal. All relationships
reported are correlational.

Limitations and Future Directions

This study has several limitations. First, the cross-sectional design precludes determining causal
relationships among variables. For example, while we found that cognitive reappraisal statistically
predicts academic self-efficacy, the reverse direction- that students with higher self-efficacy are more
likely to engage in reappraisal—is equally plausible. Future research could employ longitudinal or
experimental designs to explore causal directions.

Second, the sample was drawn from a single school with a higher proportion of male students
(68.3%), which may affect the generalizability of the findings. The overrepresentation of male
students limits the extent to which the results can be generalized to female students, and the single-
school sampling restricts applicability to other educational contexts. Future studies should recruit
more diverse and balanced samples across multiple schools and regions.

Third, all data were collected via self-report measures, which may be subject to social desirability
bias. Students may have underreported negative emotions or overreported adaptive regulation
strategies due to social expectations. Future studies could incorporate teacher ratings, behavioral
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observations, or physiological indicators such as EEG or heart rate variability to provide multi-
method validation.

Fourth, the study did not examine the moderating role of cultural background on the effectiveness
of emotion regulation strategies; cross-cultural comparisons are recommended for future research.
Additionally, the cross-sectional design prevents examination of how emotion regulation strategies
might change over time or how their effects might accumulate across the academic year. Longitudinal
studies tracking students from the beginning to the end of the senior year would provide valuable
insights into these developmental processes.

Recommendations

Based on the research findings, the following suggestions are proposed for the psychological
counseling and educational practice of third-year senior high school students, focusing on cultivating
emotion regulation abilities:

1.Emphasize the cultivation of cognitive reappraisal ability. Given the significant association
between cognitive reappraisal and academic self-efficacy, school mental health education should
prioritize the development of this ability. Through systematic courses or group counseling, students
can be guided to identify irrational cognitions, adjust negative interpretations of exam pressure, and
form more positive and reasonable cognitive patterns. Practical strategies include: (a) conducting
weekly 20-minute “thought record” exercises where students identify and reframe exam-related
negative thoughts; (b) using case-based discussions to demonstrate how peers successfully reappraise
stressful situations; and (c) integrating cognitive reappraisal prompts into regular classroom
instruction (e.g., “Before this quiz, let’s think of it as a learning check rather than a judgment of your
ability”).

2.Guide students in the appropriate use of expressive suppression strategies. The research found
that expressive suppression has a certain predictive effect on academic self-efficacy, but its effect
size is weaker than that of cognitive reappraisal. Therefore, help students understand the short-term
adaptability and long-term limitations of this strategy to avoid over-reliance. School counselors
should teach students to recognize situations where suppression may be temporarily useful (e.g.,
during an exam when focus is needed) while also introducing alternative strategies for long-term
emotional health.

3.Strengthen emotional cognition education. The research results indicate that test emotions
themselves do not have a significant direct impact on academic self-efficacy. Therefore, help students
correctly understand the universality and adaptive functions of emotions, reduce excessive worry
about negative feelings, and guide students to focus on learning and applying emotion regulation
strategies. Classroom activities might include normalizing discussions about anxiety, helping students
distinguish between helpful and unhelpful worry, and teaching that emotions are transient states
rather than fixed traits.

4.Provide individualized psychological support. Students exhibit differences in emotional
experiences and academic adaptation. Combine psychological assessments with individual
counseling to deliver targeted interventions for students struggling with academic adaptation. Schools
could implement tiered support systems: universal emotion regulation training for all students,
targeted group interventions for those showing early signs of difficulty, and individualized counseling
for students with significant academic or emotional challenges.
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SMOLUSJIAPIBI BACKAPY KOHE AKAJIEMUSIBIK O3THIIK
TAIMJILIIK: DMOIUSJIAPIBI PETTEY CTPATETASIJIAPBIHBIH
CTYJIEHTTEP AKAJEMMSIJIBIK YJTEPIMIHE BIKITAJIBI

AnaaTma. by 3epTTeyle JKOFapbl CBIHBIN  OKYIIBUIAPBIHBIH E€MTHUXaH OSMOIHSIIAPHI,
AMOLMSIIAP/IBI PETTEY CTpaTerusiapbl (KOTHUTHBTI KaiiTa Oarasnay KoHE SKCIIPECCHBTI 0acy) jkKoHe
aKaJIeMUSUTBIK ©31HIK THIMIUTIK apachIHIarbl OalIaHBICTHI 3ePTTEY YIIiH KOJIJICHEH KOPPEISLIUSIIBIK
JM3aifiH  KOJIAHBUIABI, MaKcaTbl — YHUBEPCUTETKE TYCy CMTHUXaHbIHA JaWbIHIBIK Ke3iHe
NICUXOJIOTHSUIBIK KeHec Oepyll KamTamachl3 eTy. 3eprrey cypaktapsbl: (1) JKorapsl cCbIHBIN
OKYIIBUIAPBIH/Ia EMTUXAH IMOIIMSIIAPbIHBIH, KOTHUTHBTI KaliTa OarayayiblH, SKCIIPECCUBTI 0aCyIbIH
KOHE aKaJIEMHUSUIBIK ©31HAIK THIMAUTIKTIH JeHreinepi Kanaai? (2) by aitHpIManbuiap akaaeMHUsIIbIK
©31HIK THIMILTIKIIEH Kanail Oaitnansicansi? 3epTrey O60mkaMaapsl: (1) KOTHUTHUBTI Kaiita Oaranay
aKaJEeMUSUTBIK ©31HIIK THIMIUTIKIICH OH KOppeJsusiiaHaasl; (2) SKCIpeccuBTI 0acy akaJaeMUsIIbIK
©31HIIK THUIMIUIIKIICH OH KOppeJslMsUIaHanbl, Oipak oJicizipek OainaHbicrieH; (3) eMTUXaH
HMOLUSUIIAPHI aKAAEMUSUTBIK ©31HIK THIMIUTIKIIEH MaHbBI3Ibl KOppeIsusuIanO0anbl; (4) KOTHUTHUBTI
Kaiita Oaranay aKaIEMUSIIBIK O31HIIK THIMIUTIKTIH eH KYIITI KOPPEJATHI
Oonanpr.Onicrep: Keitaiigars! ipi MexkTenTepaiy OipiHae Ke3AecOoK TaHaanFaH Oec chiHbIMTaH 139
YKOFaphI CHIHBIN OKYIIBICHI apachliH/Ia cayajaHaMa Xypri3uiii. JlepekTep cunarraMaliblK CTaTUCTHKA,
KOPPEJSIUSUTBIK TAJIAY JKOHE PETPECCUSIIBIK Talaay apKeUIbl Tannanasl. [kanamap ymia Kponbax
o ko3ddunmentrepi: emTuxan smorusapel yiriH 0,81, korHUTHBTI Kaita Oaramay ymin 0,84,
sKcrpeccuBTi Oacy yuriH 0,79 xoHe akaIeMUsIIBIK 031HIK THIMAUTIK yiniH 0,86 Kypaasl. HoTmxkenep
kepceTkenaei: (1) Okymbiap eH »oFaphl YIIal 15l KOTHUTHBTI KaiiTa Oaranaynan (M=3,39), conan
KEeWiH aKkaJIeMUsUIblK o31HmiK TrimautikreHn (M=3,33), akcnpeccuBTi Oacyman (M=2,95) sxoHe
eMTuxaH sMorusapeiHan (M=2,78) annpr; (2) KorauTuBTi Kalita Oaranay akaJeMHUSUIBIK ©31HIIK
TUIMIUTIKIEH MaHbBI3Ibl KYIITI OH Koppemsinus kepcerti (r=0,76, p<0,01), an skcnpeccuBTi Oacy
oprama oH kKoppensuus kepcerti (r=0,38, p<0,01). EmMTuxan smoumsuiapel MEH aKaJIeMHSUIBIK
O3IHIK THUIMIUTIK apachblHAAFbl KOppensius MaHeiabl emec Oommel (r=-0,07, p>0,05); (3)
PerpeccusiiblK Tanmay KOTHUTHBTI KadTa OarajayablH aKaJAeMHSUIBIK ©31HIIK THIMAUTIKKE KYIITI
CTaTUCTHKAIBIK OOJDKaMABIK acepi Oap exeHin kepcerti (B=0,68, p<0,001), am skcmpeccusTi
OacynbIH opTamia 6omkaMmabik acepi 6ap (f=0,21, p<0,01). Kepicinie, eMTUXaH 3MONMSIIAPBIHBIH
0omKaMIBIK ocepi MaHbBBABI emec Oonasl (f=-0,06, p>0,05).KopsIThiHIE: DMOIUATIAPILI PETTEY
CTpaTerusIapbl aKaJeMUSIIBIK ©31HAIK THIMAUTIKIIEH SMOIMOHAIBIK TOKIPHOCHIH ©31He KaparaH/ia
KYIITIpeK OailllaHBICTBI, ajl KOTHUTUBTI KaiiTa Oaranay Heri3ri OaiiaHbICThl (pakTop peTiHzae
mibiFapl. COHIBIKTAH MEKTEITET! MCUXOJIOTUSIIBIK KeHee Oepy OKYIIbUIAp/AbIH KOTHUTHBTI KaiTa
Oaranay KaOlIeTTepiH 1aMbITyFa 0achIMABIK Oepyi Kepek.

Tyiiin ce3mep: kxOFapbl CHIHBIN OKYIIBIIAPBI, EMTHXAH IMOIHSIIAPbI, KOTHUTUBTI KaiiTa Oaranay,
IKCIIPECCHUBTI 0acy, akaJeMUsUTBIK ©31HIK THIMILTIK

JIrou Anvyu’, Kyoatibepeenosa Anus’, Tanv FOans**
12Ka3axCcKkuii HalIMOHAJIBHBIN YHUBEPCUTET UMEHH allb-Dapadu, Anmatel, Kazaxcran
*lentpanbHo-KuTaiickuil neraroruueckuii yHuBepcuTeT, Y xanb, Kuraii
*e-mail: tiany@ccnu.edu.cn

YIIPABJIEHUE OMOIUAMU U AKAJEMHNUYECKASA
3OOEKTUBHOCTD: BJIUSAHUE CTPATETMHA YMOIIMOHAJIBHOM
PETYJIAIIUN HA AKAJEMHUYECKYIO YCIIEBAEMOCTDB CTYJIEHTOB

AHHOTanus. B 1aHHOM HCClieI0BaHUU MCIIOJIb30BANICS KPOCC-CEKIIMOHHBIN KOPPEIsIUOHHBIN
MU3afH I W3YYCHHS B3aUMOCBS3M MEXAY 9SK3aMCHAIMOHHBIMU DSMOLMSIMH, CTPATETHUSIMH
perymsiuu  SMoOIMi  (KOTHUTMBHOE TEPEOLICHWBAHWE U  OKCIPECCHBHOE TMOAABICHUE) W
aKaJleMHIecKo camMod(PPEeKTHBHOCTHIO Y CTapIICKIACCHUKOB, C IENbI0 HHPOPMHUPOBAHUS
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IICUXOJIOTMYECKOI0 KOHCYJIBTHUPOBAHUS IPU IMOATOTOBKE K BCTYNHTEIbHBIM 3K3aMEHaM B BY3bI.
Bompocer uccnenoBanus: (1) KakoB ypoBeHb 9SK3aMEHAIIMOHHBIX SMOIMA, KOTHUTHUBHOTO
NIEPEOLICHUBAHMS, HKCIPECCHUBHOIO TOAABICHUS W aKajJeMU4ecKoil camMod(p(deKTuBHOCTH Y
crapmekinaccHuKoB? (2) Kak 3T mepeMeHHbIe CBSI3aHbI ¢ aKaJleMHIecKoil caM0od((HEKTUBHOCTHIO?
I'unoress! uccnenoBanus: (1) KOTHUTUBHOE MEPEOLICHUBAHUE OYyJIET MOJIOKUTENFHO KOPPETUPOBATh
¢ akajmeMuueckor caMod((HEKTUBHOCTHIO; (2) DKCIPECCUBHOE TOJIaBIICHUE Oy/AeT TMOJOKUTEIBHO
KOppenupoBaTh € akKaJeMU4eckoil caMod((eKTHBHOCTBIO, HO 3Ta CBiI3b Oynmer ciabee; (3)
9K3aMEHAllMOHHBIE AMOLMKM He OyAyT 3HA4MMO KOppelIupoBaThb C  aKaJIeMUYECKOU
caMOd(PEeKTUBHOCTHIO; (4) KOTHUTHBHOE IEPEOlICHHBAHUE OyIET CaMbIM CHIBHBIM KOPPEISTOM
akajemMuuecko camodddextuBHOCTH. MeTompl: AHKETHBIM ompoc ObUT TpoBeneH cpeau 139
CTapIIEKJIACCHUKOB U3 ISTH CIy4aliHO BHIOPAHHBIX KJIACCOB B OJHOW M3 KIIHOYEBBIX MIKOJ Kuras.
JlanHble ObUTM MPOAHATU3UPOBAHBI C MOMOILBIO OMHUCATEIBHOW CTATUCTUKU, KOPPEISLUOHHOTO U
perpeccuonHoro ananu3oB. Koapduumentsr o Kponbaxa mns mkan cocraBwiu: 0,81 s
AK3aMEHAlUMOHHBIX 3Molui, 0,84 111 KOTHUTHUBHOIO nepeoneHuBanus, 0,79 mis 3KCIPEeCCUBHOIO
nojasienuss U 0,86 mias akanemuueckoil camoapdexkrtuBHOCTH.Pe3ynbraTel mokazanu, 4urto:(l)
Cawmpblii BBICOKMH Oali1 ydamuecs: Habpaiu 1o IIKajie KOTHUTUBHOTO niepeoniennBanus (M = 3,39),
3a HUM CIJIEAYIOT akageMmudeckas camodddexruBrocts (M = 3,33), sxcpeccuBHoe nojasnenue (M
= 2,95) u sx3amenanuonsbie smonuu (M = 2,78); (2) KoruutuBHoe mnepeonieHUBaHHUE MOKA3ajo
3HAYMMYI0 CUJIbHYIO HOJOXHUTEIbHYIO KOPPEIIMIO C aKaJeMU4eckoil caMo3((heKTUBHOCTRIO (T =
0,76, p < 0,01), B TO BpeMs Kak OSKCIPECCUBHOE IOJIaBJIieHUE OOHAPYXKWIO YMEPEHHYIO
nonokutenpHyo koppensuuto (r = 0,38, p < 0,01). Koppemsiiuss mMexay SK3aMeHAIIMOHHBIMU
SMOIMSIMU U aKaJIeMHUecKo camod(PeKTUBHOCTHIO HEe Obuta 3HaumMoi (r = -0,07, p > 0,05); (3)
PerpeccuoHHbIil aHanM3 MoOKa3aJ, 4YTO KOTHUTHBHOE IIEpEOllCHUBaHHE O00JalaeT CHIBHBIM
CTaTUCTUYECKUM IPETUKTUBHBIM 3(PPEKTOM B OTHOLIEHUH aKaJeMuyeckoil camordpdexkTuBHoCcTH (3
= 0,68, p < 0,001), a sxcpecCMBHOE MO/IaBICHUE — YMEPEHHBIM MPEIUKTUBHBIM 3 dexkrom (f =
0,21, p <0,01). Hannpotus, npeauKkTUBHBIN 3()PEKT 3K3aMEHAITMOHHBIX AMOIUN HE OBLIT 3HAYMMBIM
(B = -0,06, p > 0,05). 3akmoyenue: CTpaTeruu peryssiiiyd 3MOLMHI CBA3aHbI C aKaJeMHYECKOU
caM03(h(PEeKTUBHOCTHIO B OOJBIICH CTENEHU, YEM CAMU SMOIMOHAIbHBIC MEPEKUBAHUS, IIPH ITOM
KOTHUTHBHOE IEepEOlleHUBAaHUE BBICTYNAeT B KayecTBE KIIOYEBOIO CBsi3aHHOIrO (hakropa. Takum
o0pa3oM, ILIKOJbHOE ICUXOJIOIMYECKOe KOHCYJIbTUPOBAaHUE JODKHO YIEISATh IEPBOCTEIIEHHOE
BHUMAaHHE Pa3BUTHUIO Y y4yalllUXcs CHOCOOHOCTH K KOTHUTHBHOMY IE€PEOLICHUBAHUIO.

KiroueBble cjioBa:  CTaplIEKIIACCHUKH, OSK3aMEHAIlMOHHBIE  HOMOLMH, KOTHUTHBHOE
NepeolieHuBaHNe, IKCIIPECCUBHOE MO/IaBJICHUE, aKaJleMIuecKas camo3(ppeKTUBHOCTD
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FIRST-YEAR STUDENTS’ LEARNING EXPERIENCES WITH THE AlI-
POWERED APP IN AN ENGLISH LANGUAGE COURSE AT A
KAZAKHSTANI UNIVERSITY

Abstract. In recent years, Kazakhstan’s education policy has chosen trilingualism as the focus
for nation development. However, the rapid growth of technologies and artificial intelligence has
placed new opportunities in the educational sector. Thus, educational institutions tend to personalise
the learning process by incorporating Al-powered applications into curricula. This study investigates
how first-year students in a Kazakhstani university experience the Al-powered application within the
blended learning format. Despite the focus on improving English language proficiency and early
English language exposure, universities face a gap between students’ school transcript grades and
actual knowledge. Many students enter universities with a language proficiency different from the
one approved in the school transcript. Traditional classroom-based instruction alone often struggles
to meet these diverse needs, prompting institutions to explore new modalities that can offer adaptive,
personalised learning pathways. Al-driven language learning applications such as NeoStudy appear
promising in this regard, yet little empirical evidence exists on how first-year students in Kazakhstani
universities actually perceive, use, and benefit from such tools.

Keywords: Al, Al-powered application, English language teaching, first-year students,
language application, EFL classroom, blended learning

Introduction

Artificial Intelligence (Al) is a subdivision of computer science that employs algorithms and
machine learning techniques to emulate or mimic human intelligence (Helm et al., 2020). Since its
development, many fields tend to incorporate the Al into their activities, including educational sector.
Within the educational context, the use of artificial intelligence is aimed at supporting learners’
environment. These contemporary educational technologies are being progressively incorporated
into classroom practices, promoting speech and semantic recognition, image recognition, augmented
and virtual reality, machine learning, brain neuroscience, quantum computing, and blockchain
solutions. A growing number of Al-driven educational tools are currently being adopted in the USA
and European countries (Yufeia et al., 2020). For the last three years, Kazakhstan has been
implementing Al and Digitalization as one of the key vectors of government development.

Considerable progress toward Al implementation has been achieved over the past 25 years.
Some research have been conducted to determine the students’ perspectives or implementation
challenges whereas Kazakhstani scholars begin to explore Al integration into education.

In September 2025, The President of the Republic of Kazakhstan, Kasym-Zhomart Tokayev
addressed a message to the country about the Al in the era of digital transformation. More systematic
Al integration into curriculum has become an educational trend since 2025 after the President’s
statement of digitalization and educational achievements (Tokayev, 2024). However, since the topic
is relevantly novice, there is lack of research on students’ achievements and perspectives while using
the Al-powered English language applications in Kazakhstan.

Thus, this study aims to explore the students’ experiences on using Al-powered application as
a tool of learning English as a foreign language.
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There are several studies that highlighted the negative impact on students’ achievements and
education (Basha, 2024; Rahman et al., 2023) that adds confusion and contradictory conclusions.

The above mentioned inconsistencies give us the overarching research question: How do
Kazakhstani students feel about integrating the Al-powered applications into formal learning? This
research question assumes to search the answers for the following research questions:

1) What opportunities do students have when using the application for EFL learning?

2) What challenges do students experience in an Al-enhanced classroom?

3) Is there any relationship between the students’ academic achievements and the amount of
time allocated for Al-enhanced learning?

While some research were focused on the challenges teachers face while introducing the Al in
their classrooms (Weber, 2024; Kalra, 2024) or general impact on education (Rahman et al., 2023;
Kalra, 2024) there is still lack of research of students’ perspectives and their academic results in
Kazakhstan. The present study will contribute to the current real-word problem. The current body of
knowledge will receive some theoretical conceptualization of the current educational paradigm in
high schools. In addition, the findings will be useful for university educators to determine the EFL
methodology in the era of digitalization.

Practically, the study will inform stakeholders including policymakers, university teachers and
educators about the effect of the Al-powered applications on the students’ well-being, achievements
and the learning process in general.

This formed the theoretical and practical significance of the study. The central phenomenon of
the article is the perspectives of students using the Al in their EFL learning.

Materials and methods

To contribute theoretically to the current body of literature describing the Kazakhstani context,
the literature review was conducted. The materials studied can be divided into three major groups:

1) legislative documents regulating Kazakhstani educational process and addressing the Al

issues in the country;
2) scientific articles discussing the current situation in the world;
3) articles describing the Kazakhstani context and reviewing the situation in the country.

The research is under the mix-method approach, utilizing surveys and interviews. Within the
research, 300 students were purposefully selected to take a survey. We expect the selection is
“information-rich” (Patton, 2002) which is discussed in the following section. The students are first-
year students of a regional university in Kazakhstan. The following table depicts the range of
participants.

Table 1
Participants
Variable Category n %
Gender Female 178 59.3
Male 122 40.7
Age 17-18 94 31.3
19-20 206 68.7
Faculty / N
e et STEM disciplines 142 47.3
Specialization
Social sciences 88 29.3
Humanities 70 23.4
English proficiency Al-A2 116 38.7
(entry level)
Bl 138 46.0
B2 and above 46 15.3
Experience with Al- Yes 185 61.7
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based learning tools
No 115 38.3
Mode of study Full-time 300 100

Among the 300 students, for the interview stage, 10 students took part in a deeper analysis to get
some insights during the interviews.

The respondent-centered approach (Smyth, 2017) was used when designing the questionnaire.
The research questions formed the direction of the survey, driving the questions towards the students’
experiences, feelings, and thoughtful statements. A common model of responding to a survey assumes
that participants have several steps to complete it. We avoid linear way of responses giving the
participants an opportunity to go back and forth through the questions. This is used in case the
respondents tend to add/omit some ideas or give extra relevant information. A five-point Likert scale
was used (1 = strongly disagree, 5 = strongly agree).

Careful question wording aims at ensuring the participants comprehend the question correctly.
We avoid negative language and reverse scoring in the survey giving preference to positive language
as negative words are more difficult to process cognitively, which leads these items to take longer to
answer and leads to misresponses (Swain et al., 2008).

To make the process for respondents as easy as possible, the questions were thoroughly divided
into blocks containing one main idea, e.g., Background; Feedback; Collaboration with Peers, etc. A
special online survey platform was used to ensure accurate analysis and anonymity for students.

After collecting and analyzing data from the responses, 10 students were selected according to
their academic performance and initial language proficiency. A semi-structured interview was
conducted. The interviews were recorded after getting an agreement.

Ethical Considerations

This study was conducted in accordance with established ethical standards for research involving
human participants. Ethical approval for the study was obtained from the institutional review board
of the university prior to data collection. All participants were informed about the purpose of the
study, the voluntary nature of their participation, and their right to withdraw at any time without any
negative consequences.

Informed consent was obtained from all participants before they took part in the survey and
interviews. Participation in the online survey was anonymous, and no personally identifiable
information was collected. For the interview stage, participants provided additional consent for audio
recording. All data were stored securely and used exceptionally for research purposes.

Results and Discussion

According to the new educational policy of the university, all the first-year students entering in
September 2025 academic year have a blended format of learning English. The English language
subject is taught in the following way: one academic hour per week is devoted to face-to-face learning
with a facilitator, and one hour per day is supposed to be spent online. An EFL teacher supports a
group of 20-25 students promoting mostly speaking activities.

Students were instructed to register using their university email and to take the Placement Test
(hereinafter, PT). Based on the PT results, 75% of students got the lowest possible Language
Proficiency level — PreAl. 25% of students got A1 and higher levels. Among them 52 students were
assigned the B1 and higher language proficient levels which accounted for 2.5%. Below is the Table
2, indicating the PT results of 1986 students.

Table 2
Placement Test Results of First-Year Students
Language proficiency n %
level
Pre-Al 1490 75.0

78



SDU Bulletin: Pedagogy and Teaching Methods 2026/2 (75)

Al, Al+ 323 16.3
A2, A2+ 121 6.1
B1 and higher 52 2.6
Total 1986 100

After defining the students’ level, the Al-powered application team divided students into
groups according to their level. The teachers for these groups were also tested and assigned based on
the PT results, e.g. the teacher who got the C1 certificate became responsible for B1 and higher level
groups whereas the B1-certified teacher got Al-level groups.

Following the 15 weeks of the first semester, students attended classrooms and completed
activities using their smartphones and tablets. They were expected to work approximately 6 hours a
week which means 60 minutes a day with one day off. During the hour, if the activities are done
correctly and student is motivated to finish the task, they could earn 3000 points, resulting in 18000
points per week. In fact, many students had many challenges which is reported in the interview
section. The foregoing table indicates the rate of students having positive or negative experience
using the application:

Table 3
Students’ Experience Using an AI-Powered Language Learning Application (n = 1623)
Experience category Indicator n %

Improved vocabulary

Positive experience 612 37.7
and grammar
Personahzqd pace of 458 282
learning
Increased motivation 401 247
and engagement
Immediate feedbgck 359 217
and error correction
Convenience and
flexibility of use 689 424
Negative experience / Technical issues
.. 519 32.0
Challenges (connectivity, access)
Difficulty
understanding 476 29.3
instructions
Lack of speaking
practice / human 688 42.4
interaction
Monotony or
repetitive tasks 391 241
LOW self-discipline / 734 4519
irregular use
Overall perception P‘r e;dommaqtly 987 60.8
positive experience
Mixed experience 416 25.6
Predominantly 270 13.6

negative experience

The survey had only one mandatory question about the eligibility to take the survey, i.e. ‘Are
you a first-year students of the N University taking the English language course through the X
application?’. The students who answered ‘Yes’ could continue choosing the questions they wanted
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to respond. The aim of this chosen methodology was not to force students and to give them time to
think and opportunity to choose so tat they would not drop off the survey.

At the end of the survey a blank space was offered for students to give some feedback including
recommendations or questions they could have. Among 1986 students only 211 students filled in the
field. 100% of this feedback was positive and, after semantic analysis, could be divided into four
large blocks supporting with the following statements. Almost the half of responses (46%) were about
students’ growing confidence and autonomy. The 23% indicated their growing competency in one of
the language skills — listening while 31% responded they felt motivated to learn English.

The values presented in Table 4 are based on a five-point Likert scale ranging from 1 (strongly
disagree) to 5 (strongly agree). The mean scores indicate the overall level of student agreement with
each statement, while the standard deviation (SD) reflects the variability of responses.

The results demonstrate generally positive student perceptions of blended learning. The highest
mean score (M = 4.34, SD = 0.65) was observed for the statement related to face-to-face sessions
supporting speaking confidence, indicating strong agreement and relatively consistent responses
among participants. Similarly, the statement on independent learning showed a high level of
agreement (M = 4.12, SD = 0.71), suggesting that students perceive Al-supported learning as
beneficial for developing autonomy.

Lower mean values, such as for motivation to learn English online (M = 3.76, SD = 0.89),
indicate more moderate agreement and greater variation in responses. This suggests that while many
students feel motivated, this perception is less consistent across the sample.

Table 4
Students’ Self-Reported Perceptions of Blended EFL Learning (n = 211)
Statement Mean SD
Blended learning helps me practice English more
. 4.12 0.71
independently
Al-based tools support my listening skills 3.98 0.83
I feel motivated to learn English online 3.76 0.89
Face-to-face sessions support my speaking 434 0.65
confidence

In Kazakhstani universities students who did not pass the entering test (Unified National Test
after school) have an opportunity to be enrolled in the beginning of September and start their academic
year with other students. However, they must pass the UNT later. For this reason, these students were
conditionally enrolled into the university and took English in a traditional method. We asked 115
students about their motivation, confidence, and autonomy — the topics emerged from the previous
block, and compared their answers with those who were taking the EFL course using the Al-powered
application in the blended format:

Table 5
Comparison of Students With and Without AI Experience

No Al experience

Variable Al experience (n=115) (n=115)
Motivation (Mean) 4.08 3.52
Confidence in English 3.91 3.40
Willingness to self-study 4.20 3.65
Figure 1

Daily time spent on online English learning
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Percentage of Students

= 30 min 30-60 min 1-2 hours = 2 hours
Daily Time Spent on Online Learning

Figure 1 highlights variations in students’ engagement with online learning, suggesting
differences in self-regulation skills among first-year students. Students who reported prior experience
with Al-based learning tools demonstrated higher levels of motivation, confidence in English, and
willingness to engage in independent study. This finding supports the assumption that familiarity
with digital learning environments plays a significant role in successful Al-enhanced learning.

The data presented in Table 3 reveal a generally positive perception of the Al-powered
application among students. More than 60% of respondents indicated a predominantly positive
experience, emphasizing convenience, flexibility, and personalized learning pace. These findings
align with international studies suggesting that Al-driven platforms support personalized learning
and adaptive feedback mechanisms (Chaudhry & Kazim, 2021; Holmes et al., 2019; Zawacki-Richter
et al., 2019). At the same time, a considerable proportion of students reported challenges related to
self-discipline, lack of speaking practice, and technical difficulties.

One of the most frequently reported challenges was the lack of meaningful oral interaction.
While Al-powered applications effectively support receptive skills such as listening and vocabulary
acquisition, they appear less effective in developing productive speaking skills. This limitation was
partially compensated by face-to-face sessions with EFL teachers, which students rated highly in
terms of improving speaking confidence (Table 4). This result confirms the importance of blended
learning models, where Al tools complement but do not replace human interaction.

The qualitative interview data further support these findings. Students noted that the application
helped them “practice English every day without pressure,” but also emphasized the need for teacher
guidance and live communication. Several interviewees reported that without external monitoring
and encouragement, they tended to postpone or skip online activities, which explains the high
percentage of students reporting low self-discipline. This suggests that Al-powered learning requires
strong scaffolding and clear expectations, particularly for first-year students transitioning from school
to university learning environments.

At the same time, the challenges identified in this study, including lack of speaking practice,
technical issues, and low self-discipline, align with earlier findings emphasizing the limitations of Al
in developing communicative competence (Fazilova, 2025). Research suggests that while Al systems
are effective for structured and receptive tasks, they are less capable of replicating authentic human
interaction, which is essential for language development. This supports the argument that Al should
be integrated as a supplementary rather than a primary instructional tool.

Another important finding relates to learner autonomy. Nearly half of the students who provided
open-ended feedback highlighted increased confidence and independence in learning English. This
supports the view that Al-based applications can foster learner autonomy by allowing students to
control the pace, time, and sequence of learning activities. However, autonomy was not equally
developed among all participants. Students with lower initial language proficiency and limited digital
experience struggled more with self-regulation, which affected their overall performance.

From an academic achievement perspective, the findings suggest a possible relationship between
time spent on the application and students’ perceived progress; however, no statistical testing was
conducted to confirm this association. Students who regularly completed tasks accumulated more
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points and reported higher confidence levels, yet this did not always translate into immediate
measurable gains in speaking proficiency. This finding reinforces the idea that Al-based tools are
most effective when integrated into a broader pedagogical framework that includes formative
assessment, teacher feedback, and communicative practice. The observed increase in learner
autonomy among students corresponds with previous studies highlighting the role of digital
technologies in fostering self-directed learning (Myrzabek et al., 2025). However, the variability in
students’ engagement indicates that autonomy is not automatically developed through technology
use alone. Consistent with prior research, effective development of self-regulated learning requires
guidance, structure, and pedagogical support.

The findings indicate that a majority of students reported a positive experience using the Al-
powered application, particularly highlighting flexibility, personalized learning pace, and immediate
feedback. These results are consistent with previous international research demonstrating that Al-
driven platforms enhance adaptive learning and learner engagement (Chaudhry & Kazim, 2021;
Zawacki-Richter et al., 2019). Similar patterns have been observed in higher education contexts,
where Al tools support individualized learning trajectories and promote autonomous learning
behaviors.

Overall, the results demonstrate that Al-powered EFL learning can be a valuable component of
higher education, provided that it is implemented thoughtfully and supported by pedagogical
guidance. The findings also highlight the risk of over-reliance on technology without addressing
students’ emotional, motivational, and social needs. The findings of this study both support and
extend existing research on Al in education. While the benefits of personalization and flexibility are
consistent with international literature, the results provide context-specific insights into the
Kazakhstani higher education system, where students face additional challenges related to digital
literacy and self-regulation. This suggests that the effectiveness of Al integration is highly dependent
on contextual factors, including institutional support, pedagogical design, and students’ readiness for
autonomous learning.

Conclusion

This study examined Kazakhstani first-year university students’ experiences with an Al-powered
English language learning application within a blended learning model. The findings indicate that
while the majority of students perceive Al-enhanced learning positively, significant challenges
remain, particularly related to self-discipline, speaking practice, and technical accessibility.

The results suggest that Al-powered applications are effective in supporting receptive language
skills, learner autonomy, and motivation when combined with face-to-face instruction. However,
they cannot fully replace the role of the teacher in facilitating communication, providing emotional
support, and scaffolding learning processes. Blended learning emerges as a balanced approach that
maximizes the strengths of both Al technologies and traditional classroom instruction.

From a practical perspective, universities implementing Al-based EFL programs should focus
on developing clear guidelines for students, providing continuous teacher support, and integrating
communicative tasks that foster speaking skills. Additionally, attention should be paid to students’
digital literacy and self-regulation skills, especially at the initial stage of university education.

The study contributes to the limited body of research on Al in education within the Kazakhstani
context and offers empirical evidence on students’ perspectives and learning experiences. Future
research could explore longitudinal effects of Al-based learning on language proficiency, compare
different Al platforms, and examine teachers’ perspectives on Al integration in EFL instruction.
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KA3AKCTAH YHUBEPCUTETIHAEI'T AFBIUIIIIBIH TIJII KYPCBIHIA
KACAHAbI MHTEJUVIEKTKE HET'T3JIEJI'EH KOCBIMIIAHBI
HNAUJIAJIAHY BOUBIHIIA BIPIHIII KYPC CTYJAEHTTEPIHIH OKY
TIKIPUBECI

Anparna. CoHrbl XbuLIapbl KazakcTaHHBIH OuTiM Oepy cascaThl YITTBIK JaMyIbIH OachIM
OarbpITTapBIHBIH Oipi peTiHe YIITUIAUTIKKEe 6achIMIBIK Oepyie. COHBIMEH KaTap TEXHOJIOTHsIIap MEH
YKacaHJbl WHTEJUICKTTIH KapKbIHIBI JaMybl OUTIM Oepy cajachlHIa >KaHa MYMKIHIIKTEp alryja.
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Ocplran 0aiIaHBICTBI )KOFAPhl OKY OpPBIHIAPBI OKY YAEPICiH AepOecTeHipy MaKcaThIHa KacaHIbl
WHTEJUIEKTKE HETI3JeNTeH KOCBhIMIIAIapAbl OKy OaFapiaManapblHa €HTi3yre yMThuTyna. byi
3epTTey/le Ka3aKCTaHbIK YHUBEPCUTETTIH OipiHIII KypC CTYACHTTEPiHIH apajiac OKbITY (hopMaThIHIa
Al-xocbIMIIaHbl Maljanany TakKipuOeci KapacThIpbUIa[bl. AFBUIIIBIH TUIIH MEHIepy JeHIeWiH
apTTBIPYFa kKOHE epTe TUIIIK JAaspIIbIKKA epeKIle Ha3ap ayAapbUulFaHbIMEH, YHUBEPCUTETTEP MEKTEI
aTTECTaThIHJIAFBl Oarajiap MEH CTYACHTTEPIIH HAaKThl OUTIM JIeHreil apachIHAAFbl aIaKThIK
MoceneciHe Tam Oonazbl. KemnrereH CTyIeHTTEp »OfFapbl OKYy OpHBIHA KyXXaTTa KOpCETUIreH
JNeHTrelieH o3rele TUIAIK JalbIHABIKIEeH Keienl. JlocTypnmi ayauTOpHSUIBIK OKBITY OapIibIK
CTYIEHTTEPAIH OpTYpJi KAKETTUIIKTEPiH TOJNBIK KaHaFaTTaHAbIpa alMaiiibl, COHIBIKTaH OuTiM Oepy
yibIMAapbI OeHIMIENTEH J)KOHE NepOeCTeH IIPIIITeH OKBITY XKOJIIAphIH 13aecTipesni. NeoStudy cCHsIKTHI
’KacaHbl MHTEJUIEKTKE HETi3e]reH TUl yHpeTy KochIMIIajnaphl OoJaliarsl 30p Kypajaaap peTiHzae
KAapacThIPbUIFAaHBIMEH, Ka3aKCTaHAbIK YHHBEPCUTETTEpJiH OIpiHII Kypc CTYyAEHTTEpl MyHAa
Kypangapasl Kamnail KaObUINaWTHIHBI, TaiianaHATBIHBI JKOHE OJapAblH THUIMIUITIH Kauan
OaraalTHIHBI KOHIHAC SMITUPUKAIBIK IEPEKTEP KETKITIKCI3.

Tyiiin ce3aep: acaHibpl MHTEIIEKT, Al-KOChIMINIA, aFbUIMIBIH TUIIH OKBITY, OIpiHIII Kypc
CTyJEeHTTepl, TUIAIK KockiMia, EFL aynuTopusicel, apanac OKbITY

Ienxuna C.'*, Koxweesa 3!, Axkmambemosa M?
"Yessenov University, r. Akray, Kazaxcran
2Astrakhan State University, r. Actpaxansb, Poccuiickas ®enepanys
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OIIBIT OBYYEHUA CTYAEHTOB INTEPBOI'O KYPCA C
NCIHHOJBb30OBAHUMEM ITPUJIO’)KEHHUA HA OCHOBE
UCKYCCTBEHHOI'O MHTEJUJIEKTA B KYPCE AHIVIMFCKOI'O
A3BIKA B YHUBEPCUTETE KA3AXCTAHA

AHHoTanus. B nocnennue roasl o6pasoBarenbHas nonutuka Kazaxcrana opueHTHpoBaHa Ha
pa3BUTHE TPUIMHIBH3MA KaK OJHOTO M3 IPUOPUTETOB HALIMOHAJIBHOTO pa3BUTHs. Bmecre ¢ TeM
CTPEMUTEIbHOE PAa3BUTHE TEXHOJOTMH M MCKYCCTBEHHOTO MHTEJUIEKTa OTKPBIBAET HOBBIE
BO3MOKHOCTH JUIsI 00pa3oBaTeNbHOTO CEKTOpa. B CBs3u ¢ 3TUM BbICIIME Yy4deOHbIE 3aBEICHUS
CTpEeMATCS MEePCOHAIN3UPOBATH IMPOLECC OOYYEHMsI MyTEM HHTETpali NPUJIOKEHUN Ha OCHOBE
HCKYCCTBEHHOT'O MHTEJJIEKTa B y4eOHbIE MporpaMMbl. B 1aHHOM HCCe0BaHUN paccMaTpUBaeTCs
OTIBIT CTYJICHTOB IIEPBOT0 Kypca Ka3aXCTaHCKOTO YHUBEPCUTETA 110 UCIIOJIB30BaHuI0 Al-ipuiiokeHus
B YCIIOBHMSIX CMeIIaHHOro oOyuyeHus. HecMOTps Ha akLeHT Ha MOBBILICHWE YPOBHS BIIAJCHUS
AHTJIUICKUM $I3bIKOM U paHHEE S3bIKOBOE OOyUY€HHUE, YHUBEPCHUTEThI CTAJKHUBAIOTCS C pPa3pblBOM
MEX/y OLICHKAMHU B IIKOJBHBIX aTTECTaTax M pealbHbIM YPOBHEM 3HaHWM CTyIJEHTOB. MHorue
MEPBOKYPCHUKU MOCTYHAIOT C YPOBHEM BIIAJCHUS SI3BIKOM, HE COOTBETCTBYIOIIUM 3asBICHHOMY B
JOKyMeHTax. TpaIullMOHHOE ayIuTOpHOe OOydyeHHe HE BCerjJa CIIOCOOHO YJIOBIETBOPHUTH
pasHooOpa3Hbie 00pa3oBaTeNbHBIE MMOTPEOHOCTH CTYJAEHTOB, YTO TOOYXKIAaeT BY3bl HCKaTh
a/IalITUBHBIE U NepCOHATU3UpOBaHHbIe (hopMaThl 00ydeHus. [Ipunoxenus uist U3yueHus sA3blKa Ha
OCHOBE HCKYCCTBEHHOI'O HHTEJUIeKTa, Takue Kak NeoStudy, NE€MOHCTPHUPYIOT 3HAUYUTEIbHBIN
MIOTEHLIMAJ, OJHAKO 3MIIMPUYECKUX JAHHBIX O TOM, KaK CTYACHTHI IIEPBOIO Kypca Ka3aXCTaHCKUX
YHUBEPCUTETOB BOCIPUHUMAIOT, UCHIOJIB3YIOT U OLEHUBAIOT 3 (HEKTUBHOCTh TAKUX MHCTPYMEHTOB,
10K HEIOCTATOYHO.

KiroueBble ciioBa: HCKyCCTBEHHBIM HHTEIEKT, Al-mpuiioxkenue, oOydyeHue aHTIUICKOMY
A3BIKY, CTYJICHTBI IIEPBOT0 Kypca, si3bIkoBoe npuiiokenue, EFL-ayuropus, cMenannoe oOyueHue
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AN EXPERIMENTAL EVALUATION OF THE EFFECTIVENESS OF
INTEGRATING ELEMENTS OF MEDICAL PHYSICS INTO THE SCHOOL
CURRICULUM USING ARTIFICIAL INTELLIGENCE TOOLS

Abstract. This article experimentally assessed the effectiveness of integrating elements of
medical physics into school physics using artificial intelligence (Al) tools. The relevance of the study
stems from the need to strengthen the role of physics in the career guidance of high school students
in Kazakhstan and the lack of systematic introduction of the physical principles of medical devices
and diagnostic methods into the subject. The study was conducted using a quasi-experimental design:
a control group (without the use of Al, n=51) and an experimental group (with the use of Al, n=52).
The educational intervention was delivered through the "Electromagnetic Field and Elements of
Medical Physics" module, consisting of four topics: (i) properties of the electromagnetic field, (ii)
physical principles of the magnetic field and MRI, (iii) physical principles of electromagnetic
radiation and X-ray/CT, (iv) principles of tomography and ionizing/non-ionizing methods. The
results were assessed using a questionnaire consisting of 12 statements on a Likert scale (1-5).
According to the main results, the overall index was 4.26+£0.23 in the experimental group and
2.54+0.16 in the control group, and the difference between the groups was statistically significant
(p<0.001). A consistent advantage was also observed across all sections (all p<0.001), with the largest
difference recorded in Section IV. In an internal analysis for grades 10 and 11, the advantage of the
experimental group was maintained. In a practical sense, a high index (4-5 points) prevailed in the
experimental group, indicating a level of “confident understanding,” and it was proven that the ability
of Al to visualize, individually explain, model, and provide immediate feedback on elements of
medical physics improves the assimilation of complex concepts.

Keywords: artificial intelligence, school physics, medical physics, MRI, CT, tomography,
interdisciplinary integration, elective course, quasi-experiment

Introduction

In recent years, supporting upper-secondary students’ professional self-determination in
Kazakhstan’s general education schools has become an important educational and policy priority.
National educational development documents emphasize the need to connect curriculum content with
real-life and professional contexts, strengthen functional literacy, and demonstrate learning outcomes
through applied tasks [1]. Within this agenda, students interested in medicine constitute a particularly
relevant group, since many contemporary diagnostic and treatment technologies, including CT, MR,
and tomography, are grounded in core physical principles. In this respect, physics can serve not only
as a supporting school subject but also as a conceptual foundation for understanding how medical
technologies operate.

Despite this potential, career-oriented learning in the medical direction at school is still largely
dominated by chemistry and biology, whereas the contribution of physics is less systematically
articulated. Existing guidance materials suggest that career guidance practices often remain event-
based and that subject-integrated methodological mechanisms are insufficiently developed [2]. At the
same time, the physical principles underlying medical imaging, such as fields, radiation, signal
formation, and image reconstruction, are rarely incorporated into school physics in a structured and
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pedagogically meaningful way. This creates a notable gap between students’ growing interest in
medicine and the limited use of physics as a vehicle for medically oriented career learning in
secondary education.

A further limitation of the existing practice is that complex medical physics concepts are difficult
to present at school level in an accessible and engaging form. In this context, artificial intelligence
(Al) tools may offer new instructional possibilities by supporting visualization, adaptive explanation,
interactive questioning, and feedback. Kazakhstan’s national Al development agenda (2024—2029)
explicitly highlights the importance of integrating intelligent technologies across sectors, including
education [3]. Internationally, the growing role of Al in medical physics and the need to reflect this
development in education and training have also been emphasized in professional and policy-oriented
sources [4-6]. However, although the educational potential of Al is increasingly discussed, fewer
studies have examined how Al can be used to connect school physics content with medical imaging
technologies in a career-oriented secondary school context.

The broader rationale for such integration is consistent with STEM and interdisciplinary
approaches, which increasingly conceptualize school subjects as applied and interconnected systems
rather than isolated bodies of knowledge [7, 8]. Meta-analytic evidence suggests that integrated
STEM instruction may be associated with improved learning outcomes compared with more
traditional models [9]. This is particularly relevant in physics education, where learners often perceive
concepts such as electromagnetic fields, waves, and radiation as abstract and difficult to visualize.
Linking these concepts to authentic medical imaging contexts may therefore strengthen both
conceptual understanding and learning motivation [10]. In addition, elective courses provide a
flexible format for upper-secondary education, allowing schools to implement targeted, career-
oriented modules that can be updated in response to emerging technologies and curriculum priorities
[1, 11].

To explain the possible educational value of such an approach, the present study draws in part
on Social Cognitive Career Theory (SCCT), according to which students’ interests and career-related
choices are shaped by self-efficacy beliefs, outcome expectations, and environmental supports [12].
Instruction that connects subject content with meaningful professional contexts may therefore
enhance students’ confidence in their ability to understand the material and, indirectly, support their
career orientation. Medical physics is especially suitable for this purpose because it is closely
connected with core school physics topics. For example, magnetic fields and resonance principles are
foundational for understanding MRI, X-ray attenuation and image formation are relevant to
radiography and CT, and nuclear processes provide an entry point to PET-related concepts. Previous
studies on medical imaging learning modules for secondary and early tertiary learners suggest that
complex technologies can be taught more effectively when they are presented through simplified
models and visual explanations [13, 14]. Practical teaching materials likewise show that introductory
MRI concepts can be adapted for safe, model-based educational activities [15].

At the same time, the existing literature does not sufficiently address how Al-supported learning
activities can be used to integrate medical imaging technologies into school physics in a way that is
both pedagogically structured and career-oriented. This study seeks to address that gap. More
specifically, it develops and examines an instructional module that links MRI, CT, and tomography
concepts with the school physics topics “Electric and Magnetic Fields” and “Electromagnetic
Radiation.” The module incorporates Al-supported learning activities, including visualization,
interactive explanation, adaptive task scaffolding, and feedback-oriented prompts, which have been
identified in the Al-in-education literature as potentially valuable for supporting complex learning
[16]. Related evidence from physics education indicates that interactive simulations can improve
conceptual understanding, particularly in relation to “invisible” processes such as fields and radiation
[17], while learning analytics and data-driven feedback in digital environments may strengthen
monitoring and timely instructional support [18, 19]. Al learning tools are also increasingly being
documented in K-12 settings [20].

Thus, the present study contributes to the literature in three ways. First, it extends research on
Al-supported learning into the specific context of school physics education. Second, it introduces
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medical imaging technologies as a career-oriented and conceptually rich context for teaching abstract
physics content. Third, it provides empirical evidence from a quasi-experimental school-based
intervention implemented under authentic classroom conditions.

The purpose of the study is to evaluate the educational potential of an Al-supported module that
integrates medical imaging technologies into school physics. The object of the study is the process of
teaching physics at school, and the subject is the methodology of integrating medical physics
elements with Al-based didactic support. The research question is as follows: Does the integration of
medical imaging technologies into school physics through Al-supported instruction contribute to
higher levels of students’ perceived understanding of the topic? Based on the instructional design, it
was expected that students participating in the Al-supported module would report stronger
understanding than students receiving instruction without Al support.

Finally, the study uses a Likert-scale questionnaire as the primary measurement instrument.
Likert scales are widely used to capture learners’ perceptions, confidence, and satisfaction with
learning experiences [21]. At the same time, the ordinal nature of Likert-type data requires careful
interpretation, and methodological guidance recommends caution in analysis and inference [22, 23].
Accordingly, the findings of this study are interpreted as reflecting students’ perceived understanding
rather than objective mastery of the content. Future research may strengthen this line of inquiry by
supplementing self-report measures with subject tests, pre-/post-assessments, or performance-based
tasks [23].

Methods and materials

This study employed a post-test-only quasi-experimental design involving two independent
groups within the same educational setting: a control group, which received instruction without Al
tools, and an experimental group, which received instruction with Al-supported didactic assistance.
The intervention was implemented through a short instructional module integrating medical imaging
technologies into school physics. Both groups followed the same thematic plan, instructional
sequence, and lesson duration; the key difference was the inclusion of Al-based support in the
experimental group.

The module consisted of four lessons, each devoted to one topic within the section
“Electromagnetic Field and Imaging Technologies.” The content was aligned with the elective course
“Elements of Medical Physics” and focused on one of its thematic units. The structure of the module
corresponded to the questionnaire design, which included four sections and 12 statements in total
(Table 1). In this way, the module connected core school physics concepts with authentic medical
technologies and aimed to reinforce students’ perceived understanding of physics in an applied
context.

Table 1. The module Electromagnetic Field and Imaging Technologies

Questionnaire Statement Module focus (Electromagnetic Field and Imaging
section numbers Technologies)
Section | 1-3 Core physical properties of the electromagnetic field; interrelations

between fields

Section 1l 4-6 Magnetic field and the physical principles of MRI (resonance idea;
non-ionizing diagnostics)

Section 111 7-9 Electromagnetic radiation and the fundamentals of X-ray/CT
(radiation absorption; image formation)

Section 1V 10-12 Principles of tomography; differences between technologies;
distinguishing ionizing vs. non-ionizing methods

The participants were Grade 10-11 students enrolled in upper-secondary school, with a total
sample of N = 103: 51 students in the control group and 52 students in the experimental group. The

87



SDU Bulletin: Pedagogy and Teaching Methods 2026/2 (75)

inclusion criteria were as follows: (1) enrollment in Grade 10 or 11; (2) prior completion of the
curriculum units relevant to the module, including electric and magnetic fields and electromagnetic
radiation; and (3) regular attendance during the intervention period.

Because a pre-test was not administered, baseline equivalence between the two groups could not
be established through direct measurement of prior knowledge. However, to reduce the risk of major
imbalance, the groups were compared at the organizational level in terms of grade level distribution
and general academic performance. This point should be regarded as a limitation of the design, and
the results should therefore be interpreted with appropriate caution.

The module implemented in the study covered four thematic areas:
Section | addressed the core physical properties of the electromagnetic field and the interrelations
between fields; Section I1 focused on the magnetic field and the physical principles of MRI, including
the idea of resonance and the distinction between ionizing and non-ionizing diagnostics;
Section 111 examined electromagnetic radiation and the fundamentals of X-ray and CT, including
radiation absorption and image formation; Section IV addressed the principles of tomography,
differences between imaging technologies, and the distinction between ionizing and non-ionizing
methods.

In the experimental group, Al tools were used as a teacher-guided instructional support
mechanism rather than as an autonomous source of information. Their pedagogical functions included
adaptive explanation, visualization, modeling, task personalization, reflective prompting, and
immediate feedback. A central function of Al support in this study was the visualization of diagnostic
methods during classroom instruction. For this purpose, several Al-enabled digital platforms were
used, depending on the instructional task: Canva and Gamma for generating visual explanations and
animated presentations, BioDigital and Mozaik Education for 3D visualization of organs and
medically relevant structures, Genially and ThingLink for interactive visual materials, and Labster
for simulation-based demonstration of medical diagnostic technologies. These tools helped explain,
compare, and visually demonstrate the physical principles underlying imaging methods such as X-
ray imaging and MRI.

In the control group, the same content was taught without Al support, using conventional
explanation, textbook- and worksheet-based tasks, and the teacher’s oral feedback. Thus, both groups
studied the same subject matter under comparable instructional conditions, while differing in the
availability of Al-supported scaffolding.

To assess learning outcomes, a 12-item questionnaire based on a five-point Likert scale was
administered after the completion of the module. The instrument was organized into four sections
corresponding to the four thematic blocks of the module. The questionnaire was designed to capture
students’ perceived understanding of the content, including their confidence in understanding key
concepts, ability to distinguish between imaging technologies, and perceived clarity of the studied
material. For analysis, both an overall index based on items 1-12 and section-level indices based on
the four thematic blocks were calculated.

The statistical analysis included descriptive and inferential procedures. For descriptive purposes,
mean values (M) and standard deviations (SD) were calculated for the overall index, section indices,
and individual items. Because Likert-type responses are ordinal in nature, the Mann—Whitney U test
was used as the primary method for between-group comparison. Statistical significance was evaluated
at p <.05. To complement significance testing, an effect size was also reported. For nonparametric
comparisons, the preferred effect size was r, calculated from the standardized test statistic using the
formula r = Z / VN. If mean-based comparisons are additionally presented for descriptive
interpretation, this should be clearly distinguished from the primary nonparametric analysis.

The results should be interpreted in light of the study’s methodological limitations. First, the
design did not include a pre-test, which restricts the ability to establish initial equivalence between
the groups. Second, the questionnaire captured students’ self-reported understanding rather than
objective subject mastery. Therefore, the findings are more appropriately interpreted as evidence of
differences in perceived understanding associated with the instructional format, rather than definitive
proof of differences in actual knowledge. Future studies could strengthen the design by incorporating
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pre-/post-testing, subject-based achievement measures, or performance tasks alongside self-report
instruments.

Results and Discussion

The experimental evaluation was conducted with Grade 10-11 students using two independent
groups: a control group (without Al support, n = 51) and an experimental group (with Al support, n
= 52). The assessment instrument was a 12-item questionnaire rated on a 1-5 Likert scale; the items
were grouped into four sections (I-1V) according to content. The Al-supported instructional content
was linked to interactive lessons (MRI, CT, tomography) in the “Electromagnetic fields and imaging
technologies” unit of the elective course Elements of Medical Physics.

Across all sections, the experimental group outperformed the control group (Table 1). The largest
difference was observed in Section IV (items 10-12), suggesting that Al support particularly
strengthened students’ understanding of tomography and their ability to distinguish diagnostic
methods by their physical nature.

Table 2. Presents section-level means and between-group differences

Indicator Control group (M £ | Experimental group M+ | AM p
SD) SD)

Overall index (1-12) 2.54 +£0.16 4.26 +0.23 1.72 | <0.001
Section I (1-3) 2.35+0.19 4.13+0.32 1.78 | <0.001
Section 1l (4-6) 2.63+0.25 4.19+£0.40 1.55 | <0.001
Section 111 (7-9) 2.52+0.19 4.26 +£0.24 1.74 | <0.001

Section 1V (10-12) 2.65+0.30 4.47 +0.29 1.82 | <0.001

At the item level, the experimental group mean exceeded the control group mean for each of the
12 statements (Table 2), and all differences were significant at p < 0.001. The greatest gains were
found in the following conceptual areas: item 10 (explaining tomography from a physics perspective;
AM = 2.28, p < 0.001) and item 2 (explaining the relationship between electric and magnetic fields;
AM =2.11, p <0.001). These results suggest that Al-supported visual/model-based explanations and
interactive tasks can transform complex abstract concepts (fields, field interrelations, tomographic
image formation) into “visible evidence,” thereby strengthening comprehension.

Table 3. Reports the mean xSD for each item, 4AM, and p-values

No. Statement (short description) Control (M | Experimental (M [AM | p
1+ SD) + SD)

1 |l understand the concept of the 2.10£0.36 3.77 £0.58 1.67| <
electromagnetic (EM) field. 0.001

2 | | can explain the relationship between 2.43£0.54 4.54 +0.50 211 <
electric and magnetic fields. 0.001

3 | The EM field is the basis of medical 2.51 +0.64 4.08 £0.27 157 <
technologies. 0.001

4 | 1 know the properties of the magnetic 2.76 £ 0.43 4.29 + 0.46 152 <
field. 0.001
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5 |1 can explain the principles of MRI. 2.69 + 0.47 4.02 £0.70 133 <
0.001

6 | MRI is a non-ionizing diagnostic method. | 2.45 £ 0.50 4.25+0.44 1.80| <
0.001

7 | | can distinguish types of EM radiation. 2.47 £ 0.50 4,10 £0.49 1.63| <
0.001

8 | I understand the difference between X-ray | 2.51 +0.50 4.48 =+ 0.50 197 <
imaging and CT. 0.001

9 | I can explain why bones appear clearly on | 2.57 £ 0.54 4.29 +0.54 1.72| <
an X-ray image. 0.001

10 | I can explain the concept of tomography. 2.24 £ 0.43 4.52 +0.50 2.28| <
0.001

11 | I know that CT, MRI, and PET are based | 3.08 +0.48 4.35 = 0.56 1.27| <
on different physical principles. 0.001

The pattern remained stable across grade levels: in both grades, the experimental group achieved
higher outcomes. In Grade 10, the overall index increased from 2.64 + 0.09 to 4.07 + 0.11; in Grade
11, it rose from 2.42 £ 0.14 to 4.47 + 0.10 (both p < 0.001). Thus, the effectiveness of the approach
was not limited to a single grade but was evident at both levels.

From a practical perspective, the proportion of students reaching a “confident understanding”
threshold (overall index > 4.0) was 0.0% in the control group and 100.0% in the experimental group.
Moreover, the combined share of ratings 4-5 across all responses was only 2.1% in the control group,
compared with 94.2% in the experimental group. This indicates that the Al-supported module
systematically shifted students’ understanding from a “moderate/low” level toward a “good/very
good” level and demonstrates high applied value for teaching medical imaging technologies within
school physics.

Overall, the effectiveness of the Al-supported module integrating medical physics technologies
into school physics was evaluated using a quasi-experimental design. The results consistently showed
higher performance in the experimental group across all levels of analysis: the overall index was 4.26
+0.23 in the experimental group versus 2.54 + 0.16 in the control group, with a statistically significant
difference (p < 0.001). Section-level differences were also stable (all Sections I-1V, p < 0.001), and
the largest gap was observed in Section IV (items 10-12). This section focuses on tomography
principles, comparing diagnostic methods, and distinguishing ionizing from non-ionizing
technologies—tasks that require comparative reasoning, cause—effect thinking, and integrating
multiple concepts into a coherent system. It is therefore plausible that AI’s visualization and
personalization capabilities exerted their strongest influence precisely in this cognitively demanding
area.

Several interrelated mechanisms may explain the experimental group’s superior outcomes. First,
Al-supported visualization helped to concretize abstract concepts: step-by-step representations of
“invisible” processes such as electromagnetic fields, radiation, and image formation can enhance
conceptual understanding [1]. Second, Al enabled personalized instruction: when students asked
follow-up questions or made errors, explanations could be re-presented using alternative examples
and at different levels of depth. Such adaptive support may strengthen learners’ self-efficacy and
foster psychological readiness to engage with complex content; Social Cognitive Career Theory
likewise highlights self-efficacy as a key determinant of interests and choices [10], suggesting that
gains in subject understanding may function as an intermediate outcome relevant to career orientation.

Third, the virtual experimentation and modeling component supported “seeing and
understanding” causal relationships. For example, ideas such as how attenuation affects image
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contrast, how layer-by-layer information accumulates in tomography, or why MRI is non-ionizing
may be learned more robustly when presented through short demonstrations or stepwise models.
Fourth, the interdisciplinary context—Ilinking physics concepts to medical technologies—may have
increased learning motivation: students perceived physics not only as a theoretical subject but also as
a tool for explaining the operating principles of professional technologies (MRI, CT, X-ray). The
positive role of contextualization and interdisciplinary integration for motivation and understanding
is well established in physics and STEM integration research [6, 12, 20].

Item-level results further support this interpretation. The largest gains occurred in item 10 (the
concept of tomography) and item 2 (the relationship between electric and magnetic fields). Both
content areas require high abstraction and systematic organization of interrelated concepts;
accordingly, Al-based visualization (“making it visible”) and personalized explanations appear to
have provided the most effective support in these difficult zones. Additionally, the advantage of the
experimental group persisted in the Grade 10-11 subgroup analysis (Grade 10: 4.07 + 0.11; Grade
11: 4.47 + 0.10; both p < 0.001 compared with the respective controls), indicating that the effect is
not grade-specific but observable across levels.

The findings align with broader contemporary research on Al effectiveness in education.
Systematic reviews report that Al can positively influence learning outcomes by adapting instruction,
strengthening explanations, accelerating feedback, and supporting learning activities through data-
informed mechanisms [17]. In the field of learning analytics and educational data mining, enhanced
feedback in digital environments is likewise considered a significant factor affecting instructional
quality [13]. The present study yrounsier these general claims within a concrete applied context of
school physics—medical imaging topics. From an interdisciplinary integration perspective, the
results are also consistent with meta-analytic evidence showing the impact of STEM integration on
academic outcomes [20]. Furthermore, professional discourse on the need to incorporate Al
competencies into medical physics education underscores the strategic value of establishing
foundational concepts already at the school level [11, 19].

In practical terms, the results suggest concrete ways to introduce medical imaging technologies
into school physics. First, an effective format is to implement a four-lesson module within an elective
course or to provide brief contextual integration when teaching the core units “electric and magnetic
fields” and “electromagnetic radiation” in the main curriculum. Second, lesson scenarios may be
structured using the sequence “professional problem, physical explanation,  modeling/virtual
experiment, leveled tasks, reflection and micro-test.” Third, Al use should follow principles of safety
and academic integrity: medical examples should be open and ethically safe; students’ answers should
be justified in their own words; and source-citation habits should be cultivated. Fourth, a concise
teacher guide (goals, expected outcomes, sample Al prompts, assessment criteria) can support
repeated implementation and scaling.

Several limitations must be noted. Because the primary instrument was a Likert-scale self-
assessment, it captures perceived “confident understanding” but may not fully reflect objective
knowledge [15]. Moreover, in a quasi-experimental design, baseline differences between groups may
not be completely eliminated and should be considered as potential confounding factors. Finally,
restricting the sample to a single school or region may limit generalizability.

Accordingly, several directions for future research are proposed. First, to yrounuTts the effect,
objective pre/post testing should be added and self-assessment should be complemented with subject
tasks (problem solving, short quizzes, project work). Second, assessing longer-term retention (e.qg.,
several months later) would clarify the module’s potential for durable learning. Third, content
expansion is promising: additional modules on ultrasound (waves), radiation safety, dosimetry, and
the basics of radiotherapy could systematize medical physics elements into a full career-oriented
elective. Fourth, because implementation success depends on teachers’ preparedness in Al pedagogy,
investigating teacher training and methodological support systems constitutes an important research
direction in its own right.

Conclusion

91



SDU Bulletin: Pedagogy and Teaching Methods 2026/2 (75)

The aim of the study was to experimentally evaluate the effectiveness of an instructional module
that integrates medical physics technologies into school physics through the use of artificial
intelligence (Al) tools. The quasi-experimental results demonstrated that the Al-supported approach
produced a clear improvement in students’ understanding of medical physics: on the overall index,
the experimental group scored substantially higher than the control group (4.26 + 0.23 vs. 2.54 +
0.16, p < 0.001). Across all four sections (I-1V), the experimental group achieved higher outcomes,
and the between-group differences were statistically significant (p < 0.001). These findings provide
practical evidence that Al-enabled didactic affordances—such as visualization, personalized
explanation, and modeling/virtual experimentation—can strengthen students’ mastery of complex
concepts.

As an applied outcome of the study, a model suitable for implementation in school practice was
developed. It recommends systematically introducing a four-lesson module titled “Electromagnetic
Field and Imaging Technologies” within the elective course Elements of Medical Physics, or
providing a short contextual integration when teaching the corresponding units in the core curriculum.
In addition, a ready-to-use methodological package can be offered for schools, including lesson plans
and teaching scripts, a set of leveled tasks, assessment tools, as well as pedagogical principles for Al
use (visualization, personalization, feedback) alongside safety and academic integrity guidelines.
This module can reduce teachers’ workload, support consistent implementation, and facilitate
adaptation and dissemination to other schools.
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KACAHABI HHTEJIJIEKT K¥PAJITIAPBI APKbBIJIbBI MEJAULINHAJIBIK
OU3UKA JIEMEHTTEPIH MEKTEII AT IAPJIAMACBIHA
KIPIKTIPYAIH TUIMALJIITTH DKCITEPUMEHTTIK BAFAJIAY

Anparna. Makanana sxacansl naTeIIekT (JKI) KypangapsiH KOJIIaHy apKbLIbl MEIUITAHAIIBIK,
¢u3nka s1eMEeHTTEepiH MeKTell (U3MKAachlHA KIPIKTIPYAIH THUIMAUIIIT SKCIEPUMEHTTIK TYpPFbIAa
OaramaHfpl. 3epTTeyaiH o3eKTuTIri Kasakcranmarsl sKOFaphl CHIHBIN OKYIIbUIApbIHA KociOu Oarmap
Oepyae (QU3MKAHBIH PONIH KYMIEHTY KaKETTUINIMEH J>XOHE MEIUIMHAIBIK KYPBUIFBLIAD MEH
JTUATHOCTUKANBIK ~OMICTepAIH (U3MKAIBIK HETI3AEpiH TMOH Ma3MYHbIHA OJKYHeNl eHT3ydiH
KETKUTIKCI3JIITIMEH aHBIKTANaAbl. 3epTTeY KBa3HU-IKCIEPUMEHTTIK AU3alHIa >KYPri3unai: Oakpuiay
to0b1 QKM kommanycei3, nN=51) »oHe skcmepument T1oObl (KU koamamymen, Nn=52). OxsITy
WHTEPBEHIMACH «DJEKTPOMATHUTTIK OPIC KOHE MEAUIMHAIBIK (PU3MKa dSJIEMEHTTEpI» arThl 4
TaKbIPBINITAH TYPATBIH MOIYJb apKbUTHI icke achipbliabl: (1) amekTpomarauTTik epic kacuertepi, (11)
MarHut epici xoHe MPT-ubiH ¢usukansik Herizaepi, (I11) smexTpoMarHuUTTIK Coyie KoHE
pentren/KT-HbIH (bu3uKanBIK  Heri3aepi, (V) TomMorpadus KaFuJaJ1apbl KOHE
HOHIAYIIbI/MOHIaMalTeIH omicTep. Hotmkenep JladikepT mikamaceingarbl (1-5) 12 TyKbIpbIMHaH
TYpaThIH cayaliHama OoMbIHIIA Oarananabl. Heri3ri HoTuke OOWbIHILIA KAIbl HHAEKC SKCIIEPUMEHT
ToObiHAa 4.2610.23, Gakpuiay ToObIHIA 2.54+0.16 Ooubll, TOmapanblK ablpMa CTATHCTHKAIBIK
mouai exeni adbikTanael (P<0.001). Bemimumep OoMbIHIIA Ja TYPAKThl apTHIKIIBUIBIK OaiKayIbl
(6apaeireiama P<0.001), e »xorapsl aiibipma IV Gemimae Tipkenmi. 10 sxone 11 chIHBII OOMBIHIIA
1IIK1 TaJI1ay/1a J1a SKCIIEPUMEHT TOOBIHBIH OaCBIMABIFBI cCaKTaibl. [[pakTHKaNbIK MaFrbiHaa «CEHIMI1
TYCIHY» JEHIeiiH KOpPCETETIH KOFapbl kepceTkil (4—5 6ast) sSKCrepuMeHT TOObIHIa 6achiM OOJIBIT,
KU-gpiH  MeaumuHaNbIK  (U3MKA DIEMEHTTEPIHKOPHEKUICHAIPY, JKEKeNeHAIpin TYCIHIIpY,
MOJENBCY KOHE JKelen Kepi Oailanbic Oepy MYMKIHIIKTEpl KypAedl YFhIMAApAbl MEHrepyi
KYIICUTETIHI JoNenIeHl. 3epTTey HOTHKeNepl Heri3iHAe MeKTeN TaKipuOeciHe eHri3yre nailbiH
MOMYNIBIIK MOJENb JKOHE JJicTeMeNik Kypan (cabak sxocmapsl, Tanceipmanap, KW konmany
epexenepi) yChIHyFa 00J1aibl.

Tyiiin ce3aep: >kacaHIbpl UHTEIJIEKT, MeKTen (u3ukacel, MeaunuHanblK ¢usuka, MPT, KT,
ToMorpadus, MOHAPAIBIK HHTET AU, YIEKTUB KypC, KBa3H-IKCIIEPUMEHT
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IKCIIEPUMEHTAJIBHAS OINEHKA DO®EKTUBHOCTHU UHTEI'PAIIUN
JIEMEHTOB ®U3UKHA B LIKOJIBHYIO ITPOTPAMMY C
NCHIOJIbB30OBAHUEM MHCTPYMEHTOB HCKYCCTBEHHOI'O
HUHTEJIVIEKTA

AHHOTauuMsA. B crarbe OHKCHEPUMEHTANIBHO OLEHUBANACH AS(PPEKTHBHOCTh HWHTETPAIIH
SIIEMEHTOB MEIUIIMHCKONH (U3MKM B INKOJBHYIO (U3HUKY C HCIOJBb30BaHUEM HWHCTPYMEHTOB
uckyccrBeHHoro unremiekra (M1). AxkTyanbHOCTh Hccie1oBaHus 00yCiIOBlIeHa HEOOXO0AUMOCTBIO
ycuJieHuss poiu (U3MKH B MPOQeCCHOHANBHON OpMEHTAllMU cTaplieKinaccHUKOB B Kaszaxcrane u
OTCYTCTBHEM CHCTEMAaTUYECKOTO BBEACHUS (PM3NUECKUX OCHOB MEIHMIIMHCKUX MPHOOPOB U METOJIOB
IMarHOCTHKH B COJIEpXaHue npeamera. VccienoBanne MpoBOAMIOCH B KBa3HIKCIIEPUMEHTATLHOM
Ju3aifHe: KOHTpoJibHas rpymma (6e3 ucrnosb3oBanus MU, n=51) u skcnepuMeHTanbHas rpymmna (¢
ucnonszoBanuem MU, n=52). O6pa3oBaTenbHOE BMEIIATEIHLCTBO OCYIIECTBISUIOCH MOCPEICTBOM
MOJyJIsl «DJIEKTPOMATHUTHOE TIOJIe U AJIEMEHThI METUIIMHCKON (pusukuy», coctosiero u3 4 tem: (1)
cBoricTBa 3nekrpomarautHoro mnois, (1) ¢usmueckre ocHoBel mMarautHOro mojst u MPT, (111)
(bu3MUeCKre OCHOBBI AJICKTPOMArHUTHOTO wu3ny4deHuss u pentreHoBckoil/KT, (IV) mnpunimms!
ToMOTpadu¥ ¥ HOHU3UPYIOIIHE/HEHOHU3UPYIOIIAE METOIbI. Pe3yIbTaThl OIEHUBAIHCH C TOMOIIBIO
aHkeThl, cocrosmied w3 12 yrBepkaenuit mo mkane Jlukepra (1-5). CoriacHo OCHOBHBIM
pe3ynbratam, oommid uHAeKe coctaBwi 4,26+0,23 B skcnepuMeHTanpHOU Tpymnme u 2,54+0,16 B
KOHTPOJIBHOW TPYIIIEe, a pa3HUlla MEKAY Tpymnmnamu Obuta craTucThdecku 3naummon (p<0,001).
VYcroiturBoe MPEeUMYIIECTBO HAOMI0IAIOCh Takke BO Bcex pasaenax (Bce p<0,001), mpu stom
HaunOoubIIas pasHuna 3adukcuposana B pasnene V. [Ipu Bayrpennem ananuse st 10 u 11 kiraccos
IIPEUMYIIECTBO OIKCIEPUMEHTAIBHON TIpYyNIbl COXPAHWIOCh. B  mpakTHUeckoM cMeiciae B
AKCIIEPUMEHTAIBHOM Trpymme mpeobianan BBICOKHH HHAEKC (4-5 0amuioB), yKa3bIBalONIHA Ha
YPOBEHb «yBEPEHHOTO MOHUMAHHUA», U ObUIO J0Ka3aHO, YTO BO3MOXKHOCTH MW Bu3yanusupoBaTth,
UHAUBUIYAIBHO OOBSCHATH, MOJIEIUPOBATh U MPEJOCTABIATh HEMEAJICHHYI0 OOpaTHYIO CBS3b IO
JIEMEHTaM MEJULIMHCKOM (M3MKU TOBBIIIAIOT YCBOGHHME CJIOXKHBIX MoHATUH. Ha ocHoBe
Pe3yabTaTOB MCCIEIOBAHUS MOXKHO NPEJUI0KHUTh MOAYJIBHYIO MOJIENb U METOAMYECKUH MaKeT (IUIaH
ypoOKa, 3aJJaHus, IpaBuiIa ucrnoib3oBanus M), roroBslil K BHEIPEHUIO B IIKOJIBbHYIO IPAKTUKY.

KiroueBble cji0Ba: MCKYCCTBEHHbBIH WHTEIUIEKT, IIKOJIbHAs (PU3MKA, MEIUIMHCKas (pu3MKa,
MPT, KT, Tomorpadus, MeXIMCIUILIIMHAPHAS UHTETPALINsI, SJICKTUBHBIN KYypC, KBa3UIKCIICPUMEHT
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ZKOT'APBI OKY OPBIHJAAPBIHIA ITPOI'PAMMAUJIAY II9OHJAEPIH
OKBITY A VIBE CODING 9CEPI ’KOHE TIO/KIPUBEJIIK BATAJIAY

Anjaarna. Makana korapbl OKy OpBIHJIapBIH/IA IPOTpaMMaliay IMoHIEPIH OKBITY IPOILIECIH/IE KU1
ke3zeceTiH «Vibe coding» KyOBLIBICHIHBIH CeOENTepiH KOHE OHBIH OKY HOTHIKEJIEepIHE JcepiH
aHBIKTayFa, COHJAal-aK OHBIH aJ/IbIH ajdyFa OaFrbITTalfaH OJICTEMEHIH THIMIUIINH Oaranayra
apHasirad. Kazipri TaHma OUliM anmymibuiap apachlHa TarchIpMaiapabl >KacaHJbl WHTEJUICKT
KOMETIMEH IIelly, 13eHy YPAICIHIH TeMEHIETeHIIr FhUIBIM/IA YJIKEH Mocelere aiHaJbIl OTHIP.
[Tporpammanay moHIEPiH OKBITY KOHTEKCIH/IE aJITOPUTMACYTe apHAIIFaH TallChIpMaiap/Ibl )KOHE OKY
OargapnaManapbid a3ipaeyni KM keMeriMmeH MexaHUKaNbIK TypAe OpbIHIay ypaici «Vibe codingy
TepMuHiMeH cumartanansl. Oceiran opaid, «Vibe coding» KypangapblHbIH OUTIM alyIIbLiap
apachlH/ia Tapaly ayKbIMbIH, KOJIJaHy JEHTEHIH KOHE OHBIH allZIbIH ally MYMKIHIIKTEpIH allKbIHAAY
makcatsiaza K. XKy6anoB ateiarel AkTe0e oHipiik yHuBepcuTeTiHae «HpopmaTikay Oinim 6epy
OargapnaMachl  OUTIM  almylIbUIApbIHBIH ~ KaTbICybIMEH cayanHama okyprisuini.  CayanHama
HOTHKeCIHIe OuTiM amymsapasiH 96%-b1 XKW KypannapbiH yHEMI alijaiaHaThIHBIFbIH KETKI3/11.
3eprrey OapbIchiHAa OUTIM amylIbUIApABIH aKaJAEMUSUIBIK adaliIbIK TajanTapbiH eckepmedt, XU
NalbIHIaFaH JKayanTapfbl MaianaHyblHbIH OacTbl (akTopiaapbl aHbIKTanabl. COHBIMEH Karap,
ITOPUTMIK OWJIay/Ibl JaMbITYFa, HICIIIMHIH aBTOPJIBIFbIH aHBIKTAyFa KoHE TarChlpMaliap/Ibl Ke3eH-
Ke3eHIMEH Heri3aeyre OarbITTaiFaH MUQPILIK opTackl a3ipieHal. XKacakranran 1udpiblK OpTaHbIH
THIMJUTITT TUIOTTHIK SKCIIEPUMEHT KOMETIMEH ChIHAKTaH OTKi3UIAl. DKCIIEPUMEHTKE JKaJIIbl CaHBI
47 6u1iM alymibl KaThICThI: OHBIH imIiHAE 23 3KCTEPUMEHTTIK, 24 OuTiM anymibl Oakpljaay TOOBIHA
OomiHAl. DKCIEPUMEHT HOTHXKECIH/E €Ki TOT apachiH/a CTAaTUCTHUKAIBIK albIPMAIIbUIBIK Oap eKeHl
anbIKTanAbpl. Cohen’s d cratucTukansik ocep oemmiemi - 0.671 Kyparl, oprainra—Kxorapbl 9Cep KeJIeMi,
SIFHA KOJIZIAHBLIFAH SKCTICPUMEHTTIK 9IICTEMEHIH BIKIAIbI CEHIM/I1 €KSHIIr JOICIICH 1.

Tyiiin ce3aep: vibe coding, mporpamMmmaray, >kacaH bl HHTSJUICKT, AITOPUTM/IIK Oy, TU(PPIBIK
OpTa, MHTEJUIEKT-KapTa, KOJ| JIOTUKACHI, IIardopma

Kipicne

Kasipri ke3eH/e k0Fapbl OKy OpbIHAAPBIH/IA pOoTpaMMaliay MoHIePiH OKBITY OapbhIChIHAA OLTIM
AITyIIBLIAPABIH JalbIH KOJI YIITUIEpiHe, MHTEPHETTEr] IalibIH MISIIIMICPre XKOHE jKaCaH/Ibl MHTEIUICKT
KypajJapblHa IIamaJaH ThIC TOYeNIUIIri ailKelH Oabikanmyna. FeuibiMu oneOueTTepae aTaiMBbII
KyObutibic «Vibe coding» YFBIMBIMEH cCHUOAarTanajpl. ATanFraH ypaic OUliM alylbUIapablH
mporpaMManay TUTIHIH HEri3epiH TepeH TYCiHOeW, TeK HOTHXKere >KeTyre OarbITTasiFaH YCTIPT
OpeKeTTepMEH IIeKTeNyiHe oKeneni. HoTuxkeciHae allropuTMIIK OWIay, JIOTUKAIBIK Tajiaay, €CenTi
dbopMmanbaay xoHe JepOec mienriM KaObuigay KaOimeTTepi sKeTKUTIKTI AeHreiae nameiMaiinsl (De
Silva et al., 2025). «Vibe coding» ypaicine OeiiiMm OuTiM anmymslaap Kypleli ecentep/i o3 OeTiHIe
MOJIeNb/ICy, THIMII aNTOPUTM KYpPacThIPy >KOHE KOJTHl OHTAWIAHIBIPY AaFAbUIApBIH UTEpyIe
KUBIHABIKTapFa Tan Oonaipl. OCHIHBIH calIapblHaH OoJallak MaMaHIApAbIH KOCiOU AaspibIFbIHA
Kepi ocep eTim, oJapAblH HAaKThl WHXKEHEPNIK HeMece FhUIBIMH MOceNeNep/l Iiemy KaOileTiH
mekreial. CoOHABIKTaH MporpaMMainay HMoHJIEpiH OKbITyla OUTIM alylibuIapAblH Aepoec oinayblH,
IIBIFAPMAIIBUIBIK 13/IEHICIH )KOHE aNTOPUTMIIK MOJICHUETIH KAIBINTACThIPYFa OaFbITTaIFaH JICTepAl
KYIIEUTy o3eKkTi Oosbin TaObiaanbl. COHFBI JKBUIAAPHI JKACAHIBl MHTEIJIEKTTIH MpOTpamMMaaybl
yiiperyneri pesi Typanbl 3epTTEyJep CaHbl apThill, OHBIH OH JKOHE Tepic acepiepl FhUIBIMU
KaybIM/IACTHIKTBIH Ha3apbIH ayJapbIl OTHIP.
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Geng (2025) xypri3reH 3eprTey Kazipri 0utimM Oepy yaepicinae keHiHeH TapanraH «Vibe codingy
KYOBUIBICBIHBIH, €PEKIIEIIKTEPiH alKbIHAANH OTBIPBIN, OUTIM aTylIBUIAPIBIH KaCaHAbl WHTEIUICKT
KypaigapblH Ke0iHe MEXaHMKaJbIK TYpJE MailanaHaThIHBIH KepceTeni. AranraH Karaaiaa OutiM
aNTyIIbIIap JalbIH MIENIMICPAIH aJrOPUTMIIK KYPBUIBIMBI MEH JIOTUKACBIH TYCIHOEH KaObUIIaiabl.
Cangapbl aNropuTMIIK OMIAyAbIH JaMYBIH TEXKETl, KOJ| JIOTUKAChIH MEHIePY CallachlH TOMEHICTE 1.
3eprTey HOTIDKENEpi OUTIM adymIbUIapIbIH CHHTAKCHCTI YCTIPT UTepil, Kypaeli MporpaMMaltbIK
ecenTepi 03 OSTIHIIE MICITyNe KABIHIBIKTAPFa Tal OOJIATBIHBIH Aomeaciinal. OcbiFaH OailyIaHBICTHI
aBTOpJIAp KOFAPBI OKY OPBIHAAPBIHIA )KACAH Bl MHTEIJUICKTIHI CaHAJIBI 9pi XKayanTsl TYpAe KOJIaHyFa
OarpITTAJIFAH O/IICTEMEHI €HTi3y KaKeTTIriH Heri3ueiai, MyHaa OuTiM aymbsuiap TeK JalblH KOATHI
naiiiananymsl €eMec, OHbI TAIJAUTHIH, TYCIHIIPETIH, ©3repTil, KaiiTa KypacThIpa ajJaTblH OeICeH/Ii
CyOBEKT perinze Kansimnracysl Taic (Geng, 2025).

Amoozadeh xone T.0. (2024) 3eprreyinae CS1 meHreinmeri OuTiM anymbUIapAbIH JKacaHIbl
WHTEIJUIEKT KYpaJIapblH Kajail jKOHE KaHJail MakcarTa MaiiamaHaThIHBIH KaH-)KAKThl TajjayFa
OarpITTa]FaH. 3epTTey HOTHXKeNepl OuTiM amymbutapasiH JKM KypanaapeiH HEri3iHEH porpammaray
TanChIpMaapblH OPBIHAAYIBI KEHUIETY, YaKBITTBl YHEMIEY *XOHE KYpIeNli €CenTepAiH TaibiH
HIENTMICPIH ATy MakKcaTbIHJa KOJJIaHATBIHBIH KOpCeTTi. Anaijia, aBTOpiap MaHbI3Abl MOCEe
perinne KHW-re Toyenaulik AEHreiiHIH apTyblH *OHE YCHIHBUIFAH LIEMIIMICpPJl ChIHU TYPFbIIaH
Oaranay JarJblIapbIHBIH JKETKUIIKCI3 JaMybIH aTan eTell. Aran aiTKaHAa, OUTIM alylibuiap Kerl
xarmaiina JKM yceiHFaH KOATHI TEPEH Tajijamail, OHBIH JIOTHKACKIH TOJBIK TYCIHOCH KaObLIIaNIbI.
3eprTeyne YChIHBICTAp/Abl Oaranay CTpaTerusiiapbl €peKIle MOHTE He €KeH1 KopceTitim, erep OuTiM
AITyIIBIIAp aJIBIHFAH HOTIDKENIEPli TEKCEPY, CATBICTRIPY )KOHE TaNay JaFIbUIapblH KoJAanOaca, oHia
OKy HOTHXKeJepl TeMeHJeyl MYMKiH ekeHl ponenneHeni. CoubiMeH Karap, KW Kypamgapsl
nporpaMMarayabl YHpeHyll XeHUINeTKeHIMEH, KeiOip »karnaiinapaa OUTIM amylmiblIapAblH €3
OcTiHIe oOWyay KaOUIETIH oJcipeTinm, MemiM KaOpuigay mpoueciH ¢GopMaliasl  CUTATKA
alfHaJIBIPaThIHBI aHBIKTaIFaH. bysr ocipece OacTamkel AeHreWaeri OUTiM aymplaap YIIiH KayinTi,
cebe01 osap mporpaMmMaiay Heri3fepiH TEPeH MEHIepPMEH TYPBII, JalbIH MICIIMEPTe CYUEHIN KeTy1
MYMKIH. ABTOpJap OChl Macejenepai eckepe oTwIpbin, JXM-apl oKy mporeciHie KojijaHy HaKThl
MearoruKaNbIK IIEKTEYIEPMEH PETTENYI THIC AETEH KOPBITHIHIbIFA Kemenl. SIFau, OUTiM anyIbliapra
KW kypangapblH TOJIBIK KOJJJaHYFa €MEC, OHBbl CaHajbl, MaKCaTThl >XKOHE OaKbUIAaylbl TypIe
naijananyra xarjail xkacay KaxkeT. COHbIMEH Karap, pedrexcusra OarbITTallFaH TarchbipMaiapabl
€HI'13y, aJbIHFaH KOJATHI Tayjay, OHBbl TYCIHAIPY >KOHE ©3TepTy CHSKThl SpEKeTTepAl KYIIEUTy
YCBHIHBUIABl. ¥ CHIHBUIFAH TOCUIAEp OUTIM aldylIbLIapAblH alTOPUTMIIK OHIAyblH JAAMBITYFa, KOJ
JIOTUKACBhIH TepeH TyciHyiHe xoHe KU KypanmapblH THIMII opi JKayanThl KOJIJIAHYbIHA MYMKIHIIK
oepeni (Amoozadeh et al., 2024).

Denny >xone T.6. (2024) makanackl TEHEpAaTUBTI >KACaH/bl MHTEIUICKT TEXHOJOTHSIIAPBIHBIH
unpopmatka OuUTiM Oepy calacblHa OCepiH JKyHemi TypAae Tanjayra OaFbpITTalfaH >KoHE
KypalngapAblH OKY YJAepiCiHe BIKMAaJIbIHBIH EKDKaKThl CUNAThIH alKbhIH KepceTell. ABTopiap
rereparuBti JKU-apIH OiiM anymisliapra mporpaMmmanay TarnchblpMallapblH OPbIHAAY/IBI KEHULIETI,
KYpIeni YFbIMAApAbl TYCIHIIpYAE KOJJay KOpCeTil, OKy TXKipubeciH KeHeWTyre MYMKIHIIK
OepeTiHIH aTam eTendl, ajaiija COHbIMEH Karap OHBIH OipKarap MaHBI3IbI IEJarOTHKAJIBIK YKOHE
ATHKAJIBIK MaceJeNepl TYbIHAATaThIHBIH Ja Heri3aehal. by opaiina akageMHsUIbIK afaliIbIK
Moceneci KypaeneHe Tyceal: OutiM amymbsuiap KW KypacTslpraH JnaiiblH JkayanTapibl 3 eHOeri
perinae yceiHy Kayni Oap. CoHbIMEH Karap, ASCTYpii Oaranay 9JICTEpiHIH THIMILIIN TOMEHJeYyl
MYMKiH, ce0ebi OKBITYIIBI OUTIM amylIbIHBIH HaKThl OuTiM neHreiin emec, KW kypamgapbi
naiinanany KaOiieTiH 6aranan Kajy bIKTUMaJIIBIFBI )KOFaphl. 3epTTeyne coHaaii-ak reaeparusTi JK-
JBIH OUTIM amyliblIapblH HETi3r1 KOTHUTHBTIK JIaFAbUIapbIHA, dCipece aurOpUTMIIIK JKOHE CBhIHU
oiinay KabueTTepiHe Kepi ocep €Tyl MyMKIH €KeHi KepceTiie/l, oiTKeH1 OUTiM alylibuiap ecenTin
MOHIH TepeH TYyciHOe#, naiipiH memimaepre cyienyre Oeiiim OGonaapl. OcblFaH OaillaHBICTHI
asropiap KW TexHomOTHsATIaphlH OKY YHepiciHe eHri3y OapbIChIHIAa >ayalTbl >KOHE FBIIBIMU
HETI3JeNTeH TOCUIAl KOJJaHy KaKeTTIriH aiiFa Taprajasl. Aran ailTKaHaa, NeJaroruKaliblk
MoOJIeNbAep/ll KaiiTa KapacTelpy, Oaranay *KyHeciH >KeTUIIIpy, COHai-aK OuTiM almyIIbuIapablH ChIHU
oiiyay, Tanngay jkoHe pediekcus IaFablIapblH JaMbITyFa OaFbITTalIfaH TalchlpMaiapibl €Hri3y
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yeoiabiIanel. ConsiMen Oipre, XKW KypangapbelH KOJIJaHy IIeKapaiapblH HAKThl aHBIKTAI, OJAp/IbI
OLTIM aTyIIBIHBIH TaHBIMJIBIK OCJICEHIUTINH apTTHIPY KYpajibl peTiHIe TUIMII Naianany *KolIIapblH
KaJBINITACTHIPY MAaHBI3/bI €KeHi aran kepceriieni (Denny et al., 2024).

AnpnubexoBa (2025) «Korapel OinmiM Oepy callachlHIA »KacaHAbl WHTEIUICKTIHI KOJJaHy
Mocenenepi: OH MYMKIHAIKTepi MEH KayilTi KaKTapbl» aTThl MAaKAIAChIH/A KACAH/bl WHTEIUICKT
TEXHOJIOTHSUTAPBIH JKOFaphl OLTIM JKyHeciHe €HT3Y/IIH eKDKAKThl CHITAThIH aTam oTedl. ABTOPIBIH
nikipiame, XKW Oinim Oepy yaepiciH skekeleHIipyre, OUTIM alymIbUIapIbIH OKY TPAaeKTOPHUSCHIH
Oeitimyieyre ’KoHE OKBITY CamachblH apTThIpyFa KeH MYMKiHIIK Oepeni. COHbIMEH KaTap, aTaaMbIII
TEXHOJIOTHUSUIAP aKaJeMHSIIBIK alaJIIbIKTBIH OY3bLTYbI, STHKAIBIK HOPMAIAP/IbIH CAKTaIMaybl, OLTiM
aNylmeIapAbly — aepOec  oimay KaOUIeTiHIH — oicipeyi JKOHE  OKBITYIIBUIAPABIH — IHQPIBIK
KY3BIPETTUTINHIH JKEeTKUTIKCI3MIIr: CUSKTBI OipKaTap KayinTep/i Ae TybIHAaTybl MyMKiH. Ochl ce0enTi
XKU-ngp1 OutiM Oepy canachlHa caHaibl 9pi FRUIBIMU HETi3/l€ KOJIJaHy KaXETTIrl epeKile MOHIe he
eKeHIH aran aiTTsl (Anpaubexosa, 2025).

Hou xone 1.6. (2025) 3eprreyiHae reHepaTHBTI >KacaHIbl MHTEJUIEKT KypaJlJapbIHBIH KEH
TapajdybIHBIH OUTIM Oepy YAEepICIHAET1 OJIEYyMETTIK >KOHE KOTHUTHBTIK AaCHEKTLIepre BIKMAIbIH
Tanjgayra OaFbITTaIFaH. 3€pTTEY HOTIDKENEpl KOPCETKeHIeH, OuliM  alylbuiapAblH  OKY
TarnceipManiapbid opbiHaay 0apsicbinga ChatGPT cusikTbl Kypangap/sl )Kui KOJIIaHybl O1pJIECKEH OKY
TOXKIpUOECIHIH caracklHa Tepic acep €Tyl MYMKIiH. ATan allTKaHaa, OuTiM ainyuisliap OypbIHFbIIAN
O1p-OipimMeH OesiceH a1 TYpe MIKip aIMachIIl, Mocesenep i Oipiaece TAIKbIIAYIBIH OPHBIHA, )KEeKe-/1apa
KW xemerine »xyrinyre OeiiiMm Oona Oacraiinpl. HoTwkeciHae, OKy KaybIMIacCTBHIKTapbIHBIH
oscipeyiHe, TONTBIK ©3apa OPEKETTECYIAIH TOMEH/ICYIHE JKOHE aKaJIeMUSIIBIK OPTalaFbl QJIEYMETTIK
OaitytaHpICTapABIH cupeyine anbin kenedl. COHBIMEH Kartap, 3epTTeyle OUTIM almyIibuIapAblH e3apa
TYCIHIIpY, MIKIpTajgac Xyprizy *oHe Oip-OipiHEH YHpPEHY CHSKTBI MaHbI3bl OKY OpEKETTEepiHIH
a3arobl OJIap/IbIH KOTHUTHUBTIK JaMybIHA J1a Kepi ocep eTeTiH1 aTan oTuie . bipaecken oKy 6apbIChIHIA
KAJIBINITACAThIH CHIHU OMJIay, apryMEHTalus )KOHE KOMMYHUKalus narasuiapsl KW -Fa mamanas Teic
TOYEJIUTIK JKaFJaibIHIa KETKUTIKT1 ISHTeiIe JaMbIMal Kallybl MYMKiH. ABTOpJIap COHIai-aK OuTiM
anmymsuiapabiH KU KypanmapsiH naiiiananybl OKY MPOIECIH )KEKEeJICHIIPTeHIMEH, OHBIH QJICYMETTIK
CUTIATBIH QJICIPETETIHIH, SIFHU OUTIM aJTyIIBIIAPIbIH OKY TOXIpHOECi OKIIayJlaHFaH CHMarka ue 0osa
OactailTeiHBIH KepceTemi. OchlFaH OalIaHBICTBI 3epTTEY aBTOpiapbl reHeparuBTi JKU-mp1 oky
YAepiciHIe KOJIaHy KEe31HJIe OHBIH QJICYMETTIK dCEpJIepiH €CKepy KaKETTIrH ajiFa TapTaipl. ATal
anTKaH/a, OIpJIECKEH TallChIpMaliap/ibl, TONTHIK TAJTKbLIAYIap/Ibl XKoHE e3apa Kepi OaimaHbic Oepyi
KymienTy, connai-ak XKW KypangapblH TeK KOMEKIII Kypasl peTiHIe maiaaaanbli, OUTiM aaymbuiap
apachIH/aFrbl TiKeJIeH KapbIM-KAThIHACTHI CaKTayFa OaFbITTajFaH MeNaroruKaliblK TOCUIACPAl HI13y
yeeiabuiaget (Hou et al., 2025).

Ocsburaiiia, OUTIM anylIbUIApABIH JKacaHIbl HHTEIUICKT KOMETIMEH OCpLITeH TarchlpMasiap/Ibl
MeXaHUKaJbIK TYPFbIIA OpbIHAAY, Vibe coding kemeriMeH NailblH KOATApAbl MalgalaHyIdblH ocepi
QJIEM[IIK KOHE OTaHJBIK FajbIMIAap apachlHIA eNeyli KbI3bIFYIIBUIBIK TYIBIPBIT OTHIPFAHIBIFbI
anbiKTanabpl. COHBIH imiHe, vibe coding KyObUIBICBIHBIH O11iM Gepyneri ocepi COHFBI YIII JKbIIIBIKTA
KapKbIHABI 3eprTene OacTtaabl. OHBIH ceOeOiH COHFBI 5 JKBUIABIKTAFbl JKACaHAbl HHTEIUICKT
KYpalgapbIHBIH KapKbIHIBI TaMybIMEH OHE COHBIH HeriziHie vibe coding KypaigapblHbIH KEHIHEH
TapalybIMeH TYCIHIIpEeIL.

ATanMmbIll  Mocene eNIMI3AIH  JKOFapbl OKY OpBIHIApbIHIAA KEHIHEH Tapajblll  OTHI.
IIporpammanay canacslHa canajibl OuTiM Oepyal KaMTaMachl3 Ty YILIiH OUTiM amylibuIapiblH JalbIH
HiemimMepre mamaiaH ThIC TOYENIUTINH a3alThIM, OJapAblH alrOPUTMIIK MOJICHHUETIH, JIOTHUKAIBIK
oiiNayblH, IIBIFAPMAIIBUIBIK KAOLIETTEePIH XKoHE MPAKTUKAIBIK AaFAbUTAPBIH JaMBITY MaHbI3/IbI OOJIBITT
otelp. OcbiFan OaiinaHelcThl Vibe coding KyObUIBICBIHBIH QJJbIH alyFa OaFbITTalfaH THIMAL
MEarOTUKANBIK TOCUIAEp MEH OKBITy CTpaTerusulapblH aWKbIHAAy ©3€KTi Maocese CaHajabl.
TeopusibIK oHE NPAKTHKAJIBIK HETI3eNAreH oAicTepAi KoJiJaHy OuTiM aiymbulaplbslH Jepoec
OiiJTaybIH KaJIBIIITACTHIPBII, IPOrpamMMariay ecenTepid o3 OeTiHIIe Tanaay *KoHe LIelry KaOuleTTepiH
apTTHIpyFa MYMKIHIK Oepei.

Xorapreiga aranraH eHOEKTep HETi3IHEeH jKacaHIbl HMHTEJUICKTTIH J>Kajlbl MeJaroruKabiK
BIKMAJBIH HEMece MIETeNIIK TKIpUOCH1 Tanjayra HIOFbIpIaHFaH. ANl OTaHMABIK KOFaphl OKY
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OpBIHAAPBIHBIH TOXKipuOecinae vibe coding KyOBIIBICHIHBIH Tapajidy AEHIeil MEH OHbBIH aJJbIH alxy
KOJITApbl HAKTHI AIMITMPUKAJIBIK ICTEpAl KOJIIaHa OTHIPBIN 3epTTeyi Kaxet ereni (Research gap).

OcCBbl OJNKBUIBIKTBIH OPHBIH TOJITBIPY MAaKCaTbIHAA OPBIHAAIFAH OYJ KYMBICTBIH OYpPBIHFBI
3epTTeYICPACH albIPMAIIBUILIFEI MEH HETI3T1 FBIIBIMU JKaHAIBIFBI KEJIECIEH KYPBUIBIMIIBIK HET13/1e
aMKbIHAJIA 1B

e bipinmigen (OMmnupukanblk Herid): Ka3akCTaHIBIK JKOFaphl OKY  OPBIHIAAPBIHBIH
KOHTEKCTiHE (mporpammMainay mHoHepi OoibiHINa) vibe coding KyOBUTBICBIHBIH Tapajiy JAeHIeii
QJIFaIll PeT HAKThl CTATUCTUKAIIBIK cayallHama JIEPEeKTepIMEH I ICHII.

o Exinminen (IIpakrukansik menriM): MoceneHiH alplH aly YIIH OarajayiblH I9CTYPIIi
ToCUIAepIMEH MIEKTeIMeN, MamuHaIbIK OKbITY (ML) Monmenbaepi Heri3inae ’acaHapl HHTEIUICKTTI
KOJIJAHY/IbI JKOHE IIEIIIM aBTOPJIBIFBIH aHBIKTAUTHIH apHAWbl IU(PIIBIK OPTACH! d3IPICH/I.

e YwminmigeH (CTaTUCTUKAIBIK HET131eMe): ¥ ChIHBUIBIIN OThIPFaH 9/IICTEMEHIH OUTIM carachlHa
OH BIKHAJIBl KaTaH CTaTUCTUKANBIK ofictep (Mauu-Yutau U Ttecti, CThIONEHTTIH t-TECT1 JKOHE
Cohen’s d acep ememi) apKbLITbI HAKTHI IJIEIICH/T1.

3epTTeyaiH MaKcaThl: )KOFapbl OKY OpbIHIAapbIH/a IpOrpaMMariay IoHIepiH OKpITyna vibe coding
QIJBIH ally OAICTEpIHIH TUIMAUIIH »aH-)KaKThl TalJay >KOHE OJIap/bl OKYy YIepiciHEe eHr3YAlH
MeIarOTUKANIBIK IIaPTTAPBIH aHBIKTAY.

3epTTey MaKcaThIHA COMKEC Keeci MIHJAETTEP alKbIHIAJI b

e vibe coding KyOBUTBICBIHBIH JKOFapbl OKY OPBIHIAPBIHIA OLTIM allylIblIap apachklHaa Tapaily
JICHTeiiH aHBIKTAy MaKCaTBhIHA cayajHaMa XKYpri3y;

e [porpammaay MoHepiH OKbITyAa vibe coding saneMeHTTepIH alIblH alyAblH HU(PIBIK OpTa
azipiney;

® KacaJFaH OMICTEMEHIH THIMJIUIITIH MUJIOTTHIK ChIHAKTaH OTKI3Y.

9JicTep MeH MaTepuaJaap

3eprrey K. XKybOanoB arbiHmarbl AKTeO€ OHIpPIIK YHUBEpPCUTETIHAEC WH(OpPMAaTUKA OaFbITHI
OOMBIHIIIA OUTIM aJTyIIBIIAP/IBIH KAaThICYBIMEH KYPTi3UIal. DMIUPHUKAIBIK JACPEKTEPl KUHAY KOHE
Tangay yAepici KemeH i TOCT HeT131HAe YUBIMAACTRIPhUIABL. ATan alTKaHaa, OUTIM alymIbLIapIbiH
Ke3Kapachl MeH ToxipuOeciH aHbikray yiiiH Google Forms onmnaitn cayanHama riaTdopMachl
KouimaHbu1 bl COHBIMEH KaTap, OJIap/IbIH IIPOrpaMMariay TarchbipMallapblH OPBIH/AY epEKIICTiKTepiH
Oarayay MakcaThIHIAa KOJ YJTUICPIH TajjayFa apHajfaH apHaiibl OaKpulay ITapaKTapbl
nainananbuibl. [TMIIOTTHIK SKCIIEPUMEHT asiChIHAA OUTIM alTylIblIapAbIH MPAKTUKAIBIK JaFbLUIapbIH
aHbIKTayFa OaFbITTAJFaH TalChlpMalap >KUBIHTHIFBI CHri3UIMI. JKuHamFaH JepekTep 3eprrey
MaKcaTbIHa COMKeC KYWEICHII, canallblK KOHE CaHIBIK TYPFbIIAH TalIaH/IbI.

3epTTeyaiH SMIUPUKAIBIK OemiMiHAe OUTIM alymbuIapAbiH «vibe coding» KypaiaapbiH KOJIIaHy
XKUUTIrT MeH cebenTepiH aHbIKTay MakcatbiHaa Google Forms sxyiiecinae apHaiibl cayaiHama
o3ipienni. CayanHama kypanbl Likert mikamachliHa HeTi3feireH >KaObIK JKOHE allbIK CYpaKTapiaH
typaabl. JKaObik cypakrap JKW KypanmapblH KOJIJaHy >KHUIINIH eJIece, allblK CypakTap
CTyIeHTTepAiH vibe coding-ke xyriHy cebentepin aHbIKTayFa OarbiTTanabl. CayaaHamaaarbl alllbIK
CypakTapliaH ajJblHFaH camalblK JepeKTep/l oHJey YIIIH TaKpIpBINTHIK Tanaay (thematic analysis)
ofici KOMAaHbULIBL. biniM anmymsuiapasiy epkid ¢popmana OepreH skayanTapbl Ma3MyHBI OOWBIHILIA
aJIFallIKbl KOATAy[aH OTKI3LIIN, yYKcac MIKipiep opTak kareropusiapra Oipikripingil. Hotmxecinae
«YaKBIT TaMIIBUIBIFBI», «KOJ JOTHKACBHIH TYCIHOCY» KOHE «JIalbIH IIEHIIMIe TOYENIUTIKY» CHUSKTHI
HET13r'1 KOHLENTYyaJabl TonTap (Kiactepiep) Kypbliasl. MyHai sxyieni Tainay O1UTiM alylblapabiy
vibe coding-ke XYTiHYiHIH 1IKI MOTHBALUACHl MEH ce0enTepiH 0OBEKTUBTI TYPJIE AllIbII KOPCETyre
MYMKIHAIK Oepai. [lpakTukanblk Ke3eHIeri TamchlpMaiap cumarbl 0a3anblK  alrOPUTMIIIK
KYpBUIBIMIAP/b! (CBHI3BIKTHIK, TApMaKTaNy, [UKI) KaMTBIIbI KOHE OJlap TEeK HOTIDKEHI FaHa eMec,
KOJITBIH Op KaTapbIH JOTUKAIBIK HET137IeY/ll Tajam eTeTiHAeH KypacThIpbUIabl. [IpakTHKaIbIK Ke3eHIe
OUTIM aJymbUIApIBIH  OpPBIHJIAFaH MporpaMMasiay TamnchlpMaiapbl HKHUHAKTAJBIN, I[IEIIIMHIH
JIOTHKAJIBIK KYPBUIBIMBI, KaTeNIIK CUIIAThI )KOHE KOATHI TYCIHipe any KaOineri O0MbIHIIA TaJlJaH bl
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[MTUAOTTBIK SKCIIEPUMEHT apHalbl O3IPJICHITEH OKBITY MaTepHalapbl HETI3IHIE XKy3ere
achIPbUIIBI. DKCIIEPUMEHT OapbIChIHIA OUTIM amylIbUIApAbIH AITOPUTMIIK Oilay JAEHTeii, ecemnTi
KE3EH-KE3€HIMEH TYCIHIIpY Jar[IbIChl JKOHE TamcChIpManapiasl JepOec OpbIHAAy MYMKIHIT
Oakputanabl. Ocbl Ke3eHze Oakpliay, CaJbICTBIPMaibl Tajlay KOHE Ma3MYHJBIK HWHTEpPIpETaIus
omicTepi KOJMAAHBUIIIBL.

[TUIOTTHIK SKCIEPUMEHTKE YHUBEPCUTETTIH «EcenTey TEeXHHKAchl KOHE OaraapiaMalibik
KaMTaMachI3 eTy» Ou1iM OarapiamMachiHbIH 3 Kypc OutiM amymisiiapsiabie 301, 302 Tonraps! Tangan
abIHABI. KaThICyIIbUIapabIH KaImbl canbl 47 OUTIM aJTyIIbIHBI Kypasasl. Exi TonTIH OUTIM NeHTeii
alKBIH/IAYIIBl SKCIIEPUMEHT KOMETIMEH TEKCepUIIi JKOHE €Ki TONTHIH apachlHIa CTATHCTUKAJIBIK
MaHBI3/Ibl AHBIPMAITBUIBIK KOK EKCHJIr JoneNieHl. DKCnepuMeHTTIK Tom perinae 301-tom,
6akpuiay ToOBI petinae 302-Ton TaHJAIBIH/IBL. DKCIIEPUMEHT TonTa 23 OLTiM aymisl, OaKplIay TONTa
24 Ou1IM amyuIbl KaTbICTBl. DKCIIEPUMEHT YIII HET13T1 Ke3eHHEH Typ/bl. bipiHiili ke3eH1e ekl TONThIH
6azasblK Ou1iM1 MeH vibe coding-ke Geifimainiri 6arananabl. ExiHII (KaablITacThIpyibl) Ke3eH 15
anrTara CO3BUIIBL SKCIEPUMEHTTIK TOT apHaiibl d3ipiieHreH HHU(PIBIK OpTa apKbUIBI OKBITBHLICA,
OakpLIay TOOBI JOCTYPIIi PopMaTTa OKYBIH KaTFACTHIP/IBI.

Ocpsl ke3eHe apHaiibl xacakTainral KM koaATel aHBIKTay MOAY/1 KIPIKTIpUIreH HUPPIBIK OPTaCh
TECTUICY[eH OTKI3UIAl. ATanMblll Kyle OUTIM anmymbuiap *o0OachlH MallMHAJIBIK OKBITY JKOHE
YKacaH Ibl HHTEJUIEKT KOMETIMEH aHaJIH3 JKacay apKbUIBI JKYMBIC JKacaiabl. SIFHU, MallTMHAIIBIK OKBITY
QITOPUTMEP] JKacaHIbl MHTEJUIEKT MapKepliepiH aHbIKTall, OHbl OTUITeH IOH KOHTEKCTIMEH
CaJIBICTBIPAMBI3, AJTBIHFAH MOJIMETTEP/Il *KacaH/Ibl MHTEIUICKT KOMETIMEH TOJBIKThIpaMbI3. bacThbl
MaKcaT JKaJiFaH OH HOTIDKEJIEp CaHBIH a3aiTy, ce0e01 KO IIaruaThlH aHBIKTAY Ka3ipri TaHa Menrimi
KUbIH Macenenepaid Oipi. byn »xepae 0acTel KUBIHIBIK IpOrpaMMaiblK KOATHIH Oenriii Oip
epexxenepre OarbIHYbIHIA. J[eMeK, TeKCepuTim OThIpFaH MOTIH Oenriti Oip marTepiHre OarbIHAIBI.
ConapIKTaH KoaTap/bl TEKCEpy OapbIChIHIa KOHTEKCTKE MOH Oepy MaHbBI3/IbI.

YmriHmi Ke3eHJe KOPBITBIHIABI OaKbuIay KECIHIICI alIbIHBIMN, HOTHXKENEP CTaTHCTHUKAIIBIK
OHJICYICH OTKI3UIIL

Kunanran aepexrepal eHney OapbIChIHIA KayanTapblH JKUUTIK CHUIATTaMajaapbl €CEmTellin,
aIbIHFaH HOTWIKENIep Ma3MyHbIHA Kapail TONTAacThIPBUIABI, CamaiblK Taljay KYpPri3uial KoHe
MPAKTUKAJIBIK TalchipMajap HOTHXKEJEepiHE callbICThIpMalibl Oararnay kacanisl. KonnaHbuiran
oIiCTep MEH 3epTTey KypaJJIapbIHBIH KeIlIeH Il yisieciMi vibe coding KyOBUIBICHIHBIH KOPIHICTEpPiH
HaKThl aHbIKTayFa MYMKIHIIK Oepzi. COHBIMEH Karap, MyHJIail KeIIeH 11 Tajnaay OuUTiM aylibuIapabiH
QITOPUTMIK Oilylay AEHreiliH, MporpaMMalblK KOATHI OpBIHJAAY JaFJblIapblH KOHE >KacaHIbl
MHTEJUIEKT KypajJapblH MaifanaHy epeKIIeNiKTepiH KaH-KaKThl TYCIHYTe aF1ai jkacaibl.

DKCIIEPUMEHTTIK JIEpEeKTepAl oHAeyAe KOJIJaHbIIAThIH CTaTUCTUKAIIBIK KPUTEpUIepAl TaHaay
TaHJaMaHbIH KAJIBINTHI YJIECTIPIM 3aHIbUIBIFBIHA Heri3aenal. JlepeKTepaiH KalbIlIThl yJIecTipiMre
6arpiaybl [anupo-Yunk (Shapiro-Wilk) Tecti apkpiisl Tekcepuini. bacrankbl ke3eHae eki Toyencis
TONTHIH (PKCIIEPUMEHTTIK XoHE 0akpliay) OUTIM EHreUIepiH CalbICThIPY YIIIH MapaMeTpilik eMec
Mann-Yutau U TecTi KOJNJaHBLICA, SKCIEPUMEHTTEH KEHIHr1 HOTHXKENEepIiH CTAaTUCTHUKAIIBIK
MaHbI3IbUTBIFBIH Oararnay yIIiH (KaJdbllThl YIECTipiM pacTairaHisikTad, p > 0.05) mapamerpiik
CrpronenTTiH t-TecTi Tanmanasl. COHbBIMEH Karap, TaObUIFaH CTAaTHCTUKAJBIK albIpMalIbIIBIKTHIH
MPAKTUKAIBIK MaHBI3AbUIBIFBIH (KylIiH) Oaramay ymiH Cohen’s d ocep emmemi (effect size)
ecenrtenai. byn anicrep Tannama kesieMiHiH (N=47) marblH OOJybIH €CKEpe OTBIPBIN, €H ] 9pi
CEHIM/I1 HOTHKE ay MaKCaThIH/Ia KeIIeH 1 TYp/ie Mail1aJaHblIabL.

HoTu:xenep skoHe oapabl Tajaay

bipinmi 3eprrey minaetine coiikec K. )Ky6aHoB ateiHarel AKTO0€ ©HIPIIK YHUBEPCUTETI )KOHE
JI.H. I'ymunes arbinarsl Eypazus yATTHIK YHUBEPCUTETIHIH OLTIM alylIblIapbl apachlHa )KOFaphbl
OKY OpBIHJApbIHAA MporpaMManay IMoHAEpiH OKbITy OapbichiHIa «vibe coding» KyOBUIBICHIHBIH
ocepiH aHBbIKTayFa OaFbITTAlIFaH KeLIeHJI cayaJHama XXYpri3uviai. 3eprrey OapbIChiHAA OLTIM
aNTyLIBIIApAbIH JKacaHIbl MHTEUIEKT KypaslJapblH MaiaaiaHy >KULTIr, oJap/abl KOJJaHy MakKcaThl,
JABIH KOJIKA TOYEIIUTIK ACHT e, alTOPUTMIIK OiiJiay AaFAblIaphl )KOHE TarchipMaiapabl 03 OeTiHIIe
OpBIHIAY KaOUIeTTepl kaH-*KaKThl KapacThlpbliabl. COHBIMEH KaTap, cayalHaMma CypakTapbl OuTiM
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QTYIIBUTAPABIH KOATHI TYCIHY JIEHTeWiH, KaTrelep/i Taljay *KOHE TY3eTy JIaFJAbUIapbIH, COHIAi-aK
JKacaH/Ibl MHTEJUICKTKE JIETEH CEHIM JIOPEKECIH aHbIKTayFa OarbITTaNAbl. Ka3ipri yakeITTa 3epTTeyre
Oapmbirsl 240 OUTIM aTyIIbl cayaTHaMa aH ©TTi.

Kyprizinren cayannama HOTIDKeNepi OUTIM  amymbuIapabelH skacaHabl uHTeIuiekT (OKU)
KYpallJapblH Tailanany ICHreii )KOFaphl CKCHIH alKbIH KOPCETTi. PeCOHIEHTTEpAIH MmamMaMeH
96%-b1 XKW Kypanmapbia OeJceH Il KOMIaHATBIHBIH MATIMICI, al KOJImaHOauTeIHaap yieci 5%-nan
a3 nerreine Kanael (1-cyper). Kepcerkim KW TexHoIOTHSIIApBIHBIH OUTIM Oepy ToxipuOeciHe
TEPCH EHTeHIH, COHIali-aK OLTIM aJTyIIbUTAPABIH KYHISTIKT1 OKY YaepiciHe MU(PIIIK KOMEKIIIIepre
JIETeH TOYENIUTITiHIH apThIIN KeJe KaTKaHbIH OUIIipet.

binim amymbuiap apaceinga skacanapl uHTe ekt (JKW) kypanmapbiH naiinanany AeHreHiHIH
alTapIbIKTail KOFapbl €KeHIH KepcerTTi. JKypri3uireH cayamHama JepeKTepiH Tajaay OapbIChIHIA
pecnoHneHTTepAIH enayip Oemniri XKW TexHomorusnaapblH OKy YIEpICIHIAE TYpakKThl *OHE KyHeni
TYpJC KOJITAHATHIHBI aHBIKTAIIBI. ATal alTKaH/a, KATBICYIIbUIAPLIH maMameH 47%-bl )KacaH Ibl
MHTEJJIEKT KypajJapblH KYHAENIKTI TaianaHaTblHBIH KepceTkeH. HotmxkeciHne Outim
QTYIIBUTAPABIH JKaPTHIChIHA KYBIFBI XKW -11 TEK KOCBIMIIIA pecype peTiHe FaHa eMec, KYHICIIKTI OKY
OPEKETIHIH  HETI3r1 92JeMEHTI peTiHAe KaObuimaWThiHbiH  Ourmipeni.  CoHbIMEH — Karap,
pecniormenTTepAiH 32%-fa Kybirbl JKW KypangapeiH antackiHa OipHEINIe peT KOJJIaHATHIHBIH aTarl
eTkeH. by canarrarel Outim anmymisiiap 2KM-1i TypakTel Typ/e maiiiananFaHbIMEH, OHbI KYHAETIKT1
KOKETTUIIK JEHTeWiHaAe KOJIAaHOalIbl, MEreHMEH OKY TalcChlpMalapblH OpBIHAAY OapbICHIH/IA
MaHBI3JIbI KOMEKIII Kypall peTiHje KapacThIpaabl. A ailbiHa Olp HEMEce €Ki peT KOJIJaHAThIH OLTiM
anylmbuIapAblH - yieci mamamen 12%-ap1 Kypaiiael. byn tom XKW MyMKIHAIKTEpiH CHpEK
nmalanaHaTelHAAp KaTapblHA JKaTajabl JKOHE OJIapAbIH KOJJaHy OeliceHauniri Oenrimi  Oip
KarJailapMeH HeMece HaKThl TalchlpMajapMeH FaHa IeKTelnyi MYMKiH. JKacaHJbl WHTEJUICKT
KypaJlJapblH ©T€ CUPEK KOJJaHaThlH OUTIM amymibuiapAblH yieci 7% mamacbkiHaa 6osica, MysaeM
naianaHOauTeIHAAPABIH, ~KepceTKimi 2%-m1aH TeMeH eKeHl aHBIKTauael. MyHAal TeMmeH
KepceTkimTep Ka3ipri Ourim Oepy xyieciHae KW KypanmapblHBIH €T€ KOKETIMII opi KEHIHEH
TapaJIFaHbIH AFAKTaANIbI.

JKacaHibl MHTEIUICKT KypalaAapbliH KOJIaHYABIH HET13T1 MaKCaTTaAPBIH TajAay HOTHKEIEepl O1TiM
ATyIIBUIAPABIH YCHIHBUIFAH TEXHOJIOTHSIAPIbI KoOIHECe OKYy YIEpiCiH KOJJaHy Kypajbl PETiHIe
nalanaHaTelHbIH  KepceTTi. Pecrnonmentrepnin mamamed 70%-v1 JXKM-mi akmapar i3aey, oKy
MaTepuaiapblH TYCIHIIPY, COHIa-aK KypJesl TaKbIphINTApAbl TEPEHIPEK MEHIrepy MaKCaThIHa
KOJIJIaHATBIHBIH aTarn ©TKeH. AJIbIHFaH HOTKe OutiM amymsuiapasid JKU-a1 Tek naiibiH skayan any
YIIIiH eMec, OUTIMIH TOJIBIKTBHIPY KOHE TaKbIPBINTHI TEPEHIPEK TYCIHY KYpaJIbl PETIH/IE KOJIAaHATHIHBIH
KepceTenl. ATaiFaH CaHaTTaFbl OUTIM alymIbuIap YIIH YKacaH]Ibl MHTEIIEKT OKY OapbhIChIHIA JKEKE
KeMeKIi peiiH artkapaabl. Omap XXM kemeriMeH Kypaenai YFBIMIAPIAbl KapamaibiM TUIMEH
TYCIHIIpyTe, KOCBIMIIIAa MbICAlIap anyFa, TEOPUSUIBIK MaTepuasiap/ibl HAKThIJIAyFa >KOHE ©31HJIK
JaMbIHABIKTB KYHIEHTYre MYMKIHIIK ananel. HoTwkecinae, OUTIM amylmIbLIapIblH TaHBIMIIBIK
OenceHainiri aprteim, o3 OeriHmie OimiM amy garasiiapbl  gamunabl. DKW Kypanpapsl oKy
MaTepuaiapblH Kelell opl KOJDKETIMAI TYpAe YChIHY apKbUIbl YAaKbITThl YHEMJEYre *OHE OKY
MPOLIECIHIH UKEMAUTITH apTThIpYFa JKaFaai Kacaisl.

OraH Koca, cayaJTHama KOPBITBIH/IBICH OUTIM anymibuiapasiy Oenrini 6ip 6emiri XKW kypangapeia
TarnceIpManapabl TiKeleld OpbIHAAay MaKcaTbIHAa MaiJalaHaTHIHBIH Ja KepceTTi. Aranm alTKaHza,
pecnionnenTTepAiH mamameH 13%-b1 XKM-ai naiibie sxayan aqy HeMece TanchipMaliapibl aBTOMATThI
TYpZAE OpBIHJAY YIIiH KOJJAHATHIHBIH MOJIMAeTeH. MyH/Ial MalbI3AbIK YJIeC CalbICThIPMAIIbI TYPJIE
XKOFapbl OOJMaraHbIMEH, OUTIM anymibuIapablH Oip Oeniriniy XKW MyMKIHAIKTEpIH penpoayKTUBTI
JICHreiiie KONJIaHATBIHBIH aHFapTaabl. MyHaal ypic akaeMUsIIbIK alalIbIK KaFuaagapbiHa KOHE
OLTiM anymelIapbIH aepoec oinay KaOuIeTiHiH KaJblTacyblHa Oenriii 0ip AeHrel e Kayin ToHIipyi
MYMKIH.

bynan Oemnek, pecnonmeHTTepAiH mamameH 11%-b1 jkacaHOpl WHTEIJIEKT KypaiaapbiH
mporpaMMaray canacblHAa, aran aiTKaHAa Koj jkKa3y, KareJepAl TY3eTy >KoHE alrOpHTMIEpIi
KETUAIpy MaKcaThIH/a MaiaanaHaTbIHBIH KepceTkeH. Ockl nepek KU -1iH TeXHUKaIbIK OaFbITTaFbI
MOHZEp/e, dcipece mporpamMmaniay MEeH akMapaTrThlK TEXHOJIOTHSUIAp cajachlHAa THIMII Kypaira
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aifHanFaHbIH aiffakraiapl. KM keMeriMen OuTIM amymibliap KOA KYPBUIBIMBIH TYCIHY/I )KEHUIIETII,
KaTenepAl )KbUIIaM aHBIKTall, IPAKTUKAJIBIK JaF IbUIAPbIH JKETUIAIpe anaabl. AJ MOTIH Ka3y HeMece
TYPMBICTHIK CHUTIATTaFbl 0acka na minaerrep yurid XKW KypangapeiH KoJIAaHATEIHAAPIBIH Yieci 2%-
TaH a3 eKkeHl aHpIKTangbl. JKuHanmran wmomiMertep OutiM  amymbiiapasiH JKM-ni HeriziHeH
aKaJIeMHUSUIBIK MaKcaTTap/ia NailalaHaTbIHBIH )KOHE OHBIH OKY YJepiciHZeri pesiHiH 0achiM eKeHiH
KepceTesi.

[Iporpammanay moHi KOHTEKCTiHIE vibe coding KyOBUIBICHIHA OKENETiH HEeri3ri (axroprapsi
Tanaay OaphICHIHIA PECTIOHICHTTEPAIH OachiM OOJIIrT KUBIHIBIKTAP/IbIH KOJ] IOTUKACKIH TYCIHOCYICH
TYBIHJIAUTBIHBIH KopceTkeH. OnmapabIH sKayarTapbl TYPIIilie TYKbIPbIMIAIFaHBIMEH, HeTi3r1 MoHi Oip:
OLTIM alymplIap anropuTMi 63 OeTIMEH OWIacThIpy MeH TYCiHAipyae KuHanaael. CoHmaii-ak xKeke
MIKIpJIEPACH YaKbIT TaNIIbUIBIFBI, JAHBIH IIEIIIMI€ HWEK apTy >KOHE TalChIpMaHbl Te€3 OpPBIHAAY
KakeTTuliri vibe coding-ke OelliM MIHE3-KYJIBIKTBI KymielteriHi Oaiikanaapl. JKekenereHn
PECIIOHJIEHTTEP/IIH MIKIpJIepl oTe a3 yJecke ue OonaraHbIMEH (opKaiichichl 1% mamaceinma), onap
aTaJMBbII KYObUIBICTBIH KOIIKBIPJIbl EKEHIH KOPCETE1.

JXKacaHIpl MHTEIUIEKT KYpaAapblH MaiialanyIblH HOTIKECIHE KaThICTHI cayalHaMa JIepeKTepi
OUTIM anymbUIapAbIH O0ackiM OeJIriHIH canajblK KepCeTKIIITepre MoH OepeTiHIH KepceTTi. Aran
alTKaH/a, cayaJlHaMara KaThICYIIBIIAPAbIH maMaMeH 37%-bl YIIIH €H MaHbI3Ibl (aKTop pETIHIIEe
YCBHIHBUIFAH IIENIMHIH JIOTMKaChIHBIH TYPBIC Opi TYCIHIKTI O0Iybl OENTUIEHTeH. AJIBIHFaH MAJIIMET
OUTIM aTyIIBUIAPABIH €CENTIH TEK HOTHXKECIH FaHa €MecC, OHBI IIenry OapbhIChIHIA KOJIIaHBIIFaH
TOCUIEp MEH Oiiylay JIOTMKAChlH Jla MEHrepyre YMTBUIATBIHBIH adnerneiiai. MyHpmait ke3kapac
OJIapJIbIH CHIHU O¥lay NaFAblIapbIHBIH JaMyblHA, COHJAN-aK TEOPHUSIBIK OUTIMII TpaKTHKaMEH
YIITacThIpy KaOUIETIHIH KaJbIITacyblHa OH acep eTeni. OraH Koca, JOTUKAIBIK TYPFbIIaH TYCIHIKTI
mienriMaep OUTIM aymiblIapra 63 OeTIMEH YKCac TarchipMaliapibl OpbIHIayFa MYMKIH/IIK Oeperi.

Exinmii ke3ekre, pecrioHAeHTTepAIH 32%-bl YIIIH TYPHIC )KYMBIC ICTEHTIH KO/ HEri3ri HOTHXKE
peTiHAe KapacThIPbUIaAbl. ATaFaH KOPCETKIII TKIPUOEIIK MOHAEpAe, dcipece mporpammanaysa,
KaTeci3 opi THIMI )KYMBIC ICTEHTIH KOJTHIH aca MaHbI3Abl CKeHIH aiFakTaiapl. buriM amymbuiap
YIIIiH TeK TEOPHUSIIBIK TYCIHIK €MeC, HAaKThl HOTH)XKE OCpPETIiH, ICKE aChIPhUIATHIH KOATHIH 00Tyl 0ACTHI
Hazapia. MyHJall yYCTaHBIM OJIapAblH TPAKTUKAIBIK JaFJblIapblH JaMbITyFa >KOHE HAaKThI
Mocelnesiepl Imemyre OeiMaenyine BIKNaa erenl. Ay cayallHaMa KOPBITBIHIIBICBIHA COWKEC,
KaTelcylbuIapablH mamamen 15%-b1 XKW KypannapblH KOJAaHyAa KbULIAMIBIK (aKTOPBIH OaCThI
OpBIHFA KOSITBIHBI aHBIKTAN bl OJap YIIiH Te3 opi KeJel Kayar ajly MaHbI3/bl O0JbIN TaObLIaIbI,
cebebi kazipri OutiM Oepy KaraalblHIA YaKBITTHI THIMIII MalJalaHy KaXXeTTuTiri »ofapel. KU
KYpaJIIapbIHBIH JKbUIAM ayan Oepy MYMKIHAIr: OUTiM aylibuiapra KbICKa YaKbIT IIIHIE KaKETTI
aKIaparThl ajTyFa jKOHE OKY TalChlpMaliapbIH JKee OPBIHJIAyFa KOJ alla/bl.

Comnpaii-ak, pecionieHTTepAIH 13%-bI YIIIH TanchlpMaHbIH OpbIHAANY (DAaKTiCiHIH €31 Heri3ri
KOpCeTKill perinjae Kaobinaanaasl. OChl caHATTarbl OUTIM amyliblap YIIiH HOTHXKEre KOJ JKETKIZY
0acThl MakcaT caHalajbl, ajl HICHIIMHIH IMIKiI JJOTUKAChl HEMECe camachl eKIHIIl Ke3eKTe TYPYBI
MyMKiH. MyHaail ke3kapac Oenrini Oip JeHreiiie OKy MOTHBALMSICHIHBIH €PEKIICNIKTEPIH HEMece
TarChIpMaHbl OPbIHJIAyFa OaFBITTANIFAH MPArMaTHKAIIBIK TOCUIAI KOpCeTe .

Xacanapl UHTEIIEKT KOMETIMEH OPBIHJAIFaH XYMBICTapbl OKBITYIIbIFa 63 €HOeri peTiHie
TarChIpyFa KaThICTBI OUTIM amylIbUIapIbIH JKayanTapbl OIpKelki eMec ekeHiH kepcerTi. CayanHama
HOTHKeNepi OoMbIHIIA pecrioHIeHTTepAIH 42%-bl MYHJIall opeKeTKe Keljie OapaThIHBIH aTar eTKEH.
Onan 6Genek, 20%-man actam OunimM anymbsl JKW kemeriMeH »acaiiFaH TanchlpManapibl TYPaKThI
TYPZE 63 KYMBICHI PETiH/Ie TallChIPAThIHBIH MOWBbIHIaFaH. Katbicymbinapasiz 23%-b1 MyHAAMH TOCUTAL
elIKAIlaH KONMAAHOAWTBIHBIH  OUTIIpin, AaKaJAeMUsUIBIK —aJaiJblK KaFUJaTTapblH  CakKTayra
YMTBUIATBIHBIH KepceTkeH. Kamran 14% pecnoHIEHT cypakka jkayan OepyldeH Oac TapTKaH.
XKunanran nepexrep OuTiM anmymbuUIapablH eadyip Oemiridig KM KypanmapblH akaJeMHsUIBIK
aJanjplK TaJanTapblHa KAWIIbl KeNETiH JKaF/aai/a maiijaaHaTeIHBIH aHFapTaasl. Jlereamen, Oenrini
Oip TONTHIH MYHJall ToXipuOeneH caHalbl Typlae Oac TapTybl OUTIM alylIblIap apachbiHAA
KayarKepIILUTiK MMeH dTUKAIBIK YCTaHbIMIApAbIH 0ap ekeHiH Je kepceTei. OChl ypaic KOoFapbl OKY
opbiHaapbiHaa JKM-1pl KOJJaHy MOIEHHUETIH KalbITACTBIPy MEH aKaJAeMHSUIBIK aJdallIbIKThI
HBIFalTyFa OaFbITTAIFAH TYCIHAIPY JKOHE allJIbIH ay MIapalapblHbIH KQXKETTIrH alKbIHIAMIbI.
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Cyper 1
JKacanovl unmeniekm Kypanioapvli nauoaiamy Hcuiniei

©re cupexMynmem
7% xompmaHGanm

AnpiHa 6ip-
eki per
12%

KyH caisH
47%

AnrTacsHa
6ipHewme
peT
32%

AJIBIHFaH CTATUCTHKAIBIK JepekTep OuTiM amymbuiap apackiaa KU KypamgapbIHBIH KOFAphI
JICHTe1e KOJTAaHBIIAThIHBIH, Vibe coding KyOBUTBICBIHBIH HaKThI cebenrepi Oap exeHiH xoHe JKU-
MEH JKYMBIC ICTeYIiH aKaJeMISUIBIK JTHUKA TYPFBICHIHAH CBHIH-TETCypiHACp TYFBI3aTHIHBIH AHBIK
KOPCEeTTI.

ANTOpPUTMLY KoHE MporpamMMmariay Heri3zepl NMoHIH OKBITYFa apHajFaH, MIEHIM aBTOPJIBIFBIH
aHbIKTay MOMYIl KIpIKTipuireH uu@pnublK oprackl 33ipaenai. [ludpnasik opra OipHemie e3apa
OallyIaHBICTBI ~ OONIKTEpJIEH TYpPajbl: TEOPHUSIBIK MOIIMETTEp OJOTHI, JAEMOHCTPAIIUSIIBIK
Marepuaiiap, MPaKTHKAIBIK TalChipMaiap KUHAFbl dKoHE OUTIM ayIIbUIapIbIH OKY KETICTIKTEepIH
KaJlaraaiThIH OaKpLIay XKyieci. MyHaai KYpbUIbIM OUTIM aTyIIbUIapAblH MPOTpaMMaiay JOTHKAChIH
MEHIrepyiH, TYCIHYIH XoHe aepOec Tanjay IaFabUIapblH KE3€H-KE3CHIMEH KaJIBITITaCThIpyFa
MYMKIHIIK Oepeni. TeopusblK sKoHE JASMOHCTPAIUSIIBIK MOJIMETTEp OJOThIHAA MpoTrpaMMaliay
TUIACPIHIH HETi37epi, MPOTPaMMAaHbBIH KYPBUIBIMBI, MOJIIMETTEP THOTEP1, MOJIIMETTEP/l CHI13y MEH
HIBIFApy TOCUIAEP1, apU(PMETUKAIIBIK OPHEKTEP MEH CaHbIK (DYHKIMSIIAP/IbI Mailanany Karuaanapsl,
COHJIali-aK CBI3BIKTHl AJITOPUTMAEPAlI MporpaMmmanay OOWBIHIA TOJBIKKAHIBI OKYy MaTepHallbl
oepinren. Ocwl OeyiMae OLTIM anymIbuIapFa aJITOPUTMIIIK YFBIMIAPIBI JKYHenl KaObLIjayra,
nporpaMMarayiblH —0a3alblK KOHCTPYKIMSUIAPBIH CaHajbl TypAe TYCIHYre >KOHE KOJTBIH
KYPBUIBIMIIBIK YHBIMAACYBIH JIOTHKAIBIK TYPFBIIAH TajjayFa >kardail >kacaifasl. Kockimiia
MoJliMeTTep OJoThIHIA OcifHecabakTap, MHTEIUICKT-KapTajlap MEH JIOTUKAJIBIK HWHTCPAKTHBTI
TarcelpManap YCbIHbUIFaH. Marepuangap TeOpHUsUIbIK Ma3MYH/ bl BU3YaJAbl KYPBUIBIMIAYFa, KYpAemi
YFBIMIAPAbI KEHUT MEHIepyre *oHe aarOpUTMIIK OiIayapl KaH-KaKThl JAMbBITYFa OarbITTalIFaH.
WuTennexr-kapranap Kypaeni aknaparThl Kyleneyre KoMeKTecce, HHTEPaKTUBTI JKaTThIFynap OuTiM
QIYIIBUTAPABIH JIOTUKAJBIK MalbIMIAybIH JKOHE KOATHIH IKiI OailaHBICTapBIH TYCIHAIPY KaOuIeTiH
xerinaipeni. Ecenrep >kuHarbpl OeniMiHIE MPAKTHKAIBIK JaFfbplaapibl  OeKiTyre apHairaH
MPOrpaMMa’blK €CenTep YChIHBUIBIMN, OUTiM alylibuiap oJapAblH OPBIHIAANY HOTHXKEIEpiH opTaja
OipAeH Tekcepe anajpl. Op €CEeNTiH MISMIIMIH OUTIM alylibuiap e31 HIbIFapFaH/IbIFBIH aHBIKTANIbI.
MyHnait Tocin vibe coding-ke TOH MEXaHHMKAIBIK KOIIpy HeMece JalbIH IIenriMaepal oinandactan
KOJJIaHy KayliH a3alThIl, MporpaMMaiblK TalChblpManapAbl CaHalbl OPBIHAAY MOJCHUETIH
KaJblnTacTeipyra OarbiTTanFad. L{upablk opTaHblH GacThl epekuIeNniri — MIeliM aBTOPIIbIFbIH
aHBIKTay MOAYAl. Moayib OUTiM alyIIBIHBIH TalChIPMaHbl OPBIHJIAYFa KYMCAaFraH YaKbITBIH TIPKeY,
KOJTHI pefJakTopra Oip/ieH KeIipin Koo (Copy-paste) opeKeTTepiH OyrarTay Hemece IIEKTeY, COHa-
aK JKa3bUIFaH KOJATBHIH HETI3T1 OJ0KTapbl OOMBIHIIA KbICKAIIa pe(IeKCHSIIBIK CypaKTapFa (MbICalbl,
"0y QyHKIMS KaHIai KeI3MET aTKapaabl?") skayan Oepysi Tanar eTy alrOpUTMepiHe HeTi3/1ereH.
OraH Koca, aTaJIiFaH MOJTYIIb/IE KA3bUTFaH KOJTHIH KaCaHIbl MHTEJUIEKT apKbLIbI TeHepallisUIaHFaHbIH
aHBIKTAUTBIH apHaiibl (QyHKUIMs iCKe achlpplIFaH. Tekcepy mpoleci KOATHI OipHeIIe eJIieMaep
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OOMBIHIIA (CTUJIBMIK EpPEKIICTIKTEP, KYPBUIBIMIBIK KYPACTUIIK) TaJJaWThIH MAIIWHAIBIK OKBITY
(Machine Learning) monenbaepid KoiIaHy apKbUIbI )KY3€Te aChIPbLIaibl.

Mpican periHe Keieci TalcChpMaHbI allblll KapacThIpablIK: OUTIM anmymibuiapra rpadrap
TEOPHSICHI, TEPEHAIK OOUBIHIIA 13716y aJrOPUTMI apKbLIbI IIEHIyre OarbITTaIFaH TalCchipMa OepuIreH.
binim anymbsuiapgan OyTiHTi JKOHE alJIbIHFBI cabaKTap/a ajblHFaH OUTiMAEpiH maiifanaHa OTBHIPBII
aTaJIMBIII €CEeTIT] MeNnry Kepek. buriM amymisiiapia TancblpMaHbl OPBIHAAYFA HKETKUTIKTI TEOPHSIIIBIK
MOJIEMTTEp MEH YyKcac ecentep memnriMzaepi oepinren. bizain mudprneik opra Oepinren ecenrtepii
IIBIHAMBUIBIKKA TEKcepy OapbIChiHAa ochl Oimimaepni eckepemi. Jlemek 013 KaTblll KaliFaH
narTepHAepAl  i37eyAeH, OUTIM  JeHreiiH, NPEepeKBU3UTTEP KOMETIMEH aHBIKTay MOJEIH
an1aaHambl3.

Binim amymsutap anslHFaH TarChIpMaHbl ©3 KOMITBIOTEPIIEPiHe OPBIHAAIIbI, TEKCepe/i, TaibIH
OonraH memriMal nu@piablK oprara kykreial. Lludpabslk opra anblHFaH TalChIpMaHbl aJlAbIMEH
apHailbl TecTTep apKbpUIbl IICHIIMHIH IYPBICTBIFbIHA KO3 JKETKI3El, erep Kare »Xayaln Hemece
OpbIHAATY OapBICHIH/IA KaTEIIKTEP OPBIH ajica, OJ Typalibl Kepi Oaitnanbic 6epeni. Erep ecen memnrimi
IypbIC OONaThIH 00JIca, OHBI JKAaCaH/Ibl MHTEIUIEKT KYpallIapblH TaiiaraHa OTBIPHIN OpbIHIaFaHbIH
TEKCEpY MOJIYNIH icKe Kocaabl. bysm MoOIynb TeKk MOTIHIIK akKmaparTap/bl TEKCepyre apHajfaH
Turnitin, AntTunnaruar.BY3, OySyn xyiienepiHiH jkacaH 1l UHTEJUIEKT aHBIKTay MOIYIIbJEP1 CEKLIA1
MAaIIMHAIBIK OKBITY apKbUIBl OKBITBUIFAH MOJENbACPAl MaiganaHaabl. Mojaenb XKOFapbl OKY
OpPBIHAAPBI OUTIM aTylIIbUIAPBIHBIH OpBIHAAFaH TalChIpMajapbl HETI31HJEe OKBIThUIFaH. AJIBIHFaH
HOTIDKENIEp JKacaHIbl WHTEIUIEKT KOMETiMEH TOJBIKTHIpbUIaAbl. HoTmkeciHne nudpislk opra
albIHFaH MOJIIMETTEpAl capajiail OTBHIpbIN apHaiibl ecen jkacakraiael. Ecenrte TekcepiireH 5
napaMmeTp OOMbIHIIA aKnapar Oepiiel XKoHe JKajIbl KOPBIThIH/IbI XKa3bLIa bl

2 - cypeTTe OUIIM alyIIBIHBIH KOFaphlia OepiIreH TanchblpMaHbl OPbIHAAY HOTHXKEC! OepiireH.
XKyite HoTmxkeci OOMBIHIIA KacaH Ibl MHTEJUIEKT yiieci 57%, nemek OepiireH TanchblpMaHbl OPbIHIAY
OapbICBIH/IA €CEeTl JKAPTHICHI KACaHbl MHTEIJICKT KOMETIMEH OpbIHAANFaHbIH Outaipeni. OKbITYIIbI
TeKcepy OapbhIChIHAA OUTIM aTyIIBIHBIH TEPEHIIK OolbIHINIA 1371y anropuTMiH claude code kemerimen
YKa3FaHbl, a1 KaJiFaH OeJIiriH OepiireH TarchipMara ColKkec OypMmararaHbl aHBIKTAIIbL. Jlemek, opra
YCBIHFaH TaJIJIay HOTHOKEJIEPIHIH AYPHICTHIFBIH AJIEIICH/TI.

Cyper 2

Llewim asmopnvi2bli AHbIKMAY HCIHE NPOSPAMMANBIK, KOOMblL MALOAy HaMudicenepi

W, ST e caeer  Mesin cypcrapan  Suiusinie Al e & ® a = @

CryaewT yMbicn Texcepy - © Tangay raproes

64% 100% 0% 0%

YuriHmi MiHJIETKe COHWKeC, MMJIOTTBIK SKCIEPUMEHT HOTHXKeJepi OOMBbIHIIA SKCIEPUMEHTTIK
&KoHe OaKpUIay TONTAPBIHBIH OPBIH/AY KOPCETKIIITEpiHEe CalbICTBIPMAIbI Tajaay Kyprizingi. bitim
anymslIapabiH O6actanksl geHreinepi Mann-Yutau U tecrtici apkpuisl Tekcepinai (Aleksi¢ et al.,
2025; Calin & Tusa, 2023). Tectiney HoTmxkeciHae aHbikTanraH p = 0.898 kepcerkimii eki TOI
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apachlH/Ia CTATUCTUKAIBIK TYPFBIIAaH MAaHBI3Ibl aWBIPMAIIBLIBIK KOK CKCHIH pacTajbl. SIFHH,
AKCIIEPUMEHT QJIJIBIHJIA TONTAP/BIH JANBIHBIK IeHrei1 Oipaen O0IbI.

Kecre 1

Tonmapovly cunammamanblk CMmamucmuKacsl

Oprama Crannaprr Memu Munun Make Ilamupo-

Kesen Ton N 1241\9/[1; HK(aSy]ISI)TKy ana  MyM  mMym YUk p
Oxcmepumenke  JKCTEpUMEHT 23 49.2 9.96 52 30 63 0.084
JeHiH BakbLnay 24 495 9.87 520 30 63 0.062
I?e“ff;ep“MeHmH Dkcrepument 23 79.9 9.42 82 60 93 0.090

bakpuiay 24 73.5 9.56 75.0 55 90 0.645

Ecxepmy. M = opraiia MoH; SD = cTaHAApTTHIK aybITKY; p = MOHJUIIK JIEHT M.

I-kecTee  OKCIIEPUMEHTTIK JKOHE Oakpllay TONTAPBIHBIH  OpBIHAAY KOPCETKIITEpPi
AKCIIEPUMEHTKE JICHIH KoHE KEHIHT1 Ke3eHIep/ie KapacThIpbULIbl. bacTanke!l TecTuneyae eki TONTHIH
opramia KepceTKimTepi Olpied mramama OOJbIN, ONapAbIH OacTamKbl JEHTEHIepIHIH TEH EKeHIH
KOpCeTTi. DKCIEPUMEHTTEH KeHiH 3KCIIepUMEHT TOOBIHBIH opTalia 6aracsl 79,9-ra xerin, Oakbuiay
TOOBIHBIH 73,5 KepceTKilliHeH alTapibIKTal >koFapbl 00JIIbl. AJIBIHFAH albIPMAIIbUIBIK 331pJIEHT€H
o/licTeMEHIH OKY HOTHIKEJIEepIHE OH bIKIAaJl eTKeHIH pacTaiiibl. COHbIMEH KaTap, alblHFaH HOTHKENIep
nUQPABIK OpPTaHBIH THIMIUTITIH KOPCETIN, OKY YAEpICIHIE OHBI KOJJIAaHYIAbIH OUIIM carmachiH
apTTBIPYFa MYMKIHJIK OEpETiHIH KOpCeTe .

Al SKCIIEpUMEHTTCH KEWIHT1 HOTIKeNnepal canbIcThlpy CTBIONEHTTIH t-TecTici apKbUIbI
xyprizinai (Chicco et al., 2025; Rahayu et al., 2024). DxciepuMeHTTIK TONTHIH OpTalla KOPCETKINI1
79.9-np1 Kypaca, 6akpuIay TOOBIHBIH OpTamia KepceTkimi 73.5 6onapl. T-Tect HOTHXKECT OOMbIHIIA
MoHUTIK feHreil p = 0.026-ra TeH Oonael. AranFaH kepceTKimTiH 0.05 MaHBI3IBUIBIK JECHTCHIHCH
TOMEH OOJIybl 931pJeHTeH IU(PIBIK OpTa KOJJAAHBUIFAH SKCIIEPUMEHTTIK TOMTHIH KOPCETKIMITEpPi
Oakplay TOObIHA KaparaHJa CTaTUCTUKAIBIK TYPFbIIAH alTapibIKTail dKOFapbl €KeHIH JToJeIeh/Il.
Coiikecinmie, 6aiiKaiFaH albIPMAIIbUIBIK KE3JCHCOK eMec, KepIiCiHIIe, YChIHBIIFaH 9JIICTEMEHIH OH
BIKITAJIBIHBIH TiKeIeH HoTmxkeci nmen Tycinmipineni. Oran koca, Cohen’s d ocep emmemi 0.671-x1
Kypam, opTamiajaH >Korapbl THIMAUTIKTI KepcerTi. Ocpuraiima, 1udpabplK OpTaHbIH OUTIM
QIYIIBUIAPABIH AJITOPUTMIIIK OIIayblH JKOHE TarchipManapibl AepOec OpbIHAAY AaFAbLIapbIH
JAMBITYJIaFbl MPAKTUKAIBIK MaHBI3IbUIBIFBI HAKTHI OCKITLIET].

Kecte 2
Cmamucmukaﬂbng mecmiﬂey Hamu:)fceﬂepi

Craructu

CanbicTBIpy Tect @ df p-moHi Ocep kenemi ocep eniieMi
QKS}IepHMeHTKe Mann- U=270 — 0898 7, =00236 Panr-0Oucepuans
JEeN1H Yurau U KOppeILus
I?;‘I;;ep“MeHTTeH Crioientt t=2.30 450 0.026 d=0.671 Cohen’sd

Eckepmy. p <0.05 neHreiii cTaTHCTUKAIBIK MaHBI3/bI Al BIPMAIIBUIBIK PETiHAE KapacThIPBUIIBL; Ib =
panr-oucepuansl koppessiuust; d = Cohen’s d acep enmiemi.

2-KecTeJle JKYPri3UIreH CalbICThIpMalIbl TajiaylapAblH HOTHXKEIepl OepiireH.
DKCHepuMEHTKe JeiiH TONTapAblH OacTanksl AeHrelin Oaranay yuiiH ManH-Yutau U TecTici
KOJNJIaHbUIbIN, HOTkeciHae p = 0.898 asbikranmel. AnsiHFaH kepcerkim 0.05 neHreiineH
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aliTapibIKTai JKOFapbl OOJFaHIABIKTaH, TONTAP apaChIHIAFbl OACTAIKBI ACHICHIIepIe CTATHCTUKAIIBIK
MaHBI3/Ibl ABIPMAIITBUIBIK JKOK €KEHI MONENACH 1. AJl SKCIIEPUMEHT asKTaIFaHHAH KEHiH aabIHFaH
allbIpMaIIbUIBIKTapAbl Oaranay ymriH CThIONEHTTIH t-TecTici madganansuinel. Mysanarst p = 0.026
MoHi 0.05-TeH TemeH OONFaHIBIKTAH, JKCIEPUMEHTTIK TONTHIH OakpUiay TOOBIHA KaparaHjaa
CTaTHCTUKAJIBIK TYPFBIJIaH MAHBI3/BI TYPJIE )KOFAPhl HOTHIKE KopCceTKeH1 pacTtanapl. COHbIMEH Karap,
ocep keseMi 0.671 mem ecenTelnin, 07 YCHIHBUIFAH 9/IICTEMEHIH OpTaIlIaaH KOFapbl THIMILTIKKE He
eKeHIH aiKpIHAaiapl. JKWHAIFaH CTaTUCTHKAIBIK MOJIMETTEp O3IPJICHTeH OMICTEeMEHIH OuTiM
QTYIIBUTAPABIH OKY HOTHXKEIIEPIH KaKCapTyAarbl HAKTHI dCEPIH KOPCETIll, MporpamMmaliay ImoHIepiH
OKBITY CanachlH apTThIpyFa MYMKIHJIIK OepeTiHiH poneneiiai. OChl KOPBITHIHABLIAP MEIaroruKaibIK
TYPFBIIAH O/IICTEMEHIH CEHIMIUIINH )KOHE MPAKTUKAIBIK MOHIH KOpCEeTeI.

3epTTey HOTHIKENEPi )KOFapbl OKY OPBIHIAPBIH/IA TIPOTpaMMaltay MoHIEPiH OKBITY Ke3iHae vibe
coding KyObUIBICBIHBIH KE€H TapajfaHblH kepceTTl. CayanHama JaepekTepl OUlIM amylIblIap.IblH
OacbIM OeJiiri »acaHAbl MHTEUIEKT KypajJapblH TYpPaKThl MaiijjalaHa OTBIPBIN, OKY YAEpICIHIE
nUQPABIK KOMEKIIUIEpre >KOFapbl JEGHTeHae Toyenll eKeHiH manensaeiai. Onap mailblH KOJTHI
KOJJIAHYIbl YaKBIT TAaIIIBUIBIFBI, TANCBIPMATIAPIBIH KYPACIUTIrT KOHE KOJ[ JIOTHKACBIH TOJIBIK
TYCIHOEY CHUSKTBI cebenTepMeH TyciHaipeal. XalblKapalblK 3epTTeyepe Ae ochkl gakTopiap vibe
coding-TiH Heri3ri ceb6el1 peTiHAe KapacThIPbUIbII, OUTIM alylIblIapblH AITOPUTMIK Oiylay KoHe
nepOec mentiv Kadbuiay JaFIblIapbiHa 9CEP €TETIH1 KOPCETUITEH.

KU-ap1 MexaHUKaJbIK KOJJaHy OUIIM amylmIblIapAblH aJTOPUTMIIIK OWJIayblH SJCIpeTeTiHI
typansl Francis Geng, Anshul Shah, Haolin Li, Nawab Mulla, Steven Swanson, Gerald Soosai Raj,
Daniel Zingaro xoHe Leo Porter TtyxbIppiMaapbl OI37IH HOTH)KEIEPMEH COWKeC KeJel.
Pecnionpentrepain 6ip 6emiri XKW naiibiHnaran KOATHL ©3 €HOET1 PETIH/IE TallChIPaThIHBIH KOPCETY1
aKaJEeMUSITBIK aaJIIBIK MOCEIIECIHIH ©3€KTUIIrH KyIIeHTe .

[TUIOTTBIK AKCHIEPUMEHT HOTHIKENEPl O3IPJICHIeH OICTEMEHIH THIMAUIINH alKbIH KOPCETTI
DKCTIEpUMEHT asKTaJFaHHAH KEHiH SKCIIEPUMEHT TOOBIHBIH OpTallia KepceTkimti 79,9 xkerir, 6akpliay
TOOBIHBIH HOTHXeciHeH (73,5) emoyip skorapel Oonabl. JKYpri3aiireH CTaTUCTHUKAIBIK Tajaay
alBIPMAITBUIBIKTEIH, MOHJI eKeHIH pactaabl. COHBIMEH Karap, ocep KoeJIeMIHIH KepceTKimTepi
YCHIHBUIFAH 9MICTEMEHIH OUTIM alyIIbIIApAbIH OKY JKETICTIKTepIHE OH BIKIAJl €TKEHIH JJICTACHII.
AJBIHFaH HOTHXKEJIEP 9MIICTEMEHIH OKY YAepiCiHAe KOJJaHyFa )KapaM/Ibl EKeHIH KoHe O11IM carnachiH
apTTBIPYFa MYMKIHJIK O€peTiH THIMI1 Kypasl eKeHIH KOpCeTe/Il.

HudpablKk opTaHbIH KYPbUIBIMBI — TEOPHSUIBIK OJIOK, MHTEPAKTUBTI TallChblpMaliap, HHTEJUICKT-
KapTajap >KOHE WIEIIM aBTOPJBIFBIH TEKcepy Jkyheci — vibe coding-Ti TeMmenuerin, OuTiM
ATYyIIBUIAPABIH €CeNTl TYCIHAIPY *OHE KOATHI CaHaIbl OPbIHAAY MYMKIHIITIH apTThIpAbl. by
tocinaep XKW KonmaHymbl TMeAarorvKaiblK >KarblHAH PETTEY KaKETTIrl Typaibl oieOuerrepieri
TYKBIpBIMIApMEH YHJIECe 1.

3eprrey vibe coding KyObUIBICHIH a3aiiTyFa OarbITTaNIFaH 9AICTEMEHIH MPAKTUKAIBIK THIMIUIITH
KoHe OLTIM amylIbUIapAbIH aJITOPUTMIIK OMIAYbIH JAMBITYIAaFbl MAHBI3bIH JOJIETACI.

Ke3 kenren sMnupHKaibIK 3epTTeY CUAKTBI, OYJT )KYMBICTBIH 12 ©31H1K mekTeynepi (limitations)
Oap. bBipiHIIieH, MUIOTTHIK 3KCIIEPUMEHTKE KaThbICKaH TaHaama kesiemi (N=47) caiplCThIpMalibl
TYpAe LIaFbIH XoHE oI TeK Oip kofrapsl oKy opHbIHBIH (K. J)KybanoB arbiHmarsl AkTe0e eHIpIiK
yHHUBEpCUTET1) OazachIHaa KYpri3uiai. by skaraail anblHFaH HOTHXKENEPl pecyOIKaHbIH OapibIK
YHUBEpPCUTETTEpiHE Tikenel Taparyra Oenriii Oip Jopexene IIekTey Kosabl. ExiHmrizew,
AKCTIEPUMEHT Y3aKTHIFbI Oip akaJeMUsUIBIK Ke3eHMEH IIeKTeN 1. bonarmak 3eprreynep/e YChIHbIIFaH
olicTeMeHIH y3aK Mep3iMAl (JOHTUTIONTI) TUIMILTINH Oaranay >KoHe Oacka eHIpiepaeri oKy
OPBIHJIAPBIH KaMTy apKbLIbI TaHJIaMa ayKbIMBIH KEHEUTY *Kocmapianyaa. JlereHMeH, OyI1 mekTeynep
QIIBIHFAH CTaTUCTUKAJBIK HOTHOKETEPAIH CEeHIMIUTIIH JKOKKa IIbFapMaiibl, KepiciHIle, MoceleHi
OJIaH 9pi TepeHIpeK 3epTTeyre OarbIT Oepei.

KopbIThIHABI

Xorapsl OKy OpbIHIApbIHIA OUTIM alylmIbUIapAbIH Iporpammaiay MoHJEpIHIe KacaH[bl
MHTEJUIEKT KYpaJlJapblH Ui KOJAAHATHIHBI )KOHE JIaiiblH KOATApFa TOYENIUTIK JeHIeHiHIH >KOFaphl
ekeHl aHbIKTanapl. Kunamran nepektep vibe coding KyObUIBICHIHBIH HETI3I1 €peKIIeNiKTepiH
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HaKThUIAAbl: OUIIM aiylIbliap KOJX JIOTHMKACBIH TOJIBIK TYCIHOEH, TarceipManapAbl JKbLIaM
OpBIHIAyFa HEMece JalblH HIemIMAepAl MEXaHHWKaJblK KojjaHyra Oeifimueneni. 3eprrey
HOTIDKECIHJIE YaKBIT TallIbUIBIFBI MEH TAalChpMaHbl Te3 asKTayFa yMThUTy vibe coding-TiH
TapallyblHa ocep eTeTiH 0acThl (pakropiap ekeHi aHbIKTaNAbl. COHBIMEH KaTap, PeCIOHACHTTEPIIH
endyip Oemiri KW apkbutbl ajdbIHFaH KOATHI ©3 €HOCT1 PETiH/IE TalChIPaThIHBIH MOWBIHIABI, COHBIH
CaJIJapbIHAH aKaJIEMISUIBIK aJlalIIbIKKa OaiTaHbICThI TOYEKeNIep aiKbIH KOPIHIC TanThl. AJIBIHFAH
MoMiMeTTep OUTIM aNyIIbUIApABbIH TaKbIPHINITHI TEPEH MEHrepMei-aKk Te3 HOTIDKETe KETyre
YMTBUIATBIHBIH, SIFHU T1€1arOTUKAJIBIK OaKblJIay MEH apHaiibl HU(PIBIK OPTAHBIH aca MaHBI3/Ibl EKEHIH
nonenaei. Colikeciniie, mporpaMmaliay oHIEpiH OKbITY/Ia aITOPUTM/IIK OlJiay MEH JiepOec meiMm
KaObUIAay KaOUIETTepiH JaMBITY KaXETTIrl aifKbIHIaJIIbI.

3epTTey HOTHXKENEPiHiH MeIaroruKaiblK KOJIJaHbUTY asChl 6T€ ayKbIM/IbL. ¥ CBIHBUIBIN OTHIPFaH
HUQPIBIK OpTa KOFapbl OKY OPBIHJIAPBIHBIH OKBITYIIbUIAPBIHA OUTIM alylibUIapblH KOTHUTHUBTI
KYKTeMeCIH 0ObEKTHBTI Oaranayra MyYMKIHJIIK Oepeni. [legarorukanbik TYpFbIIaH anFanjia, Oy TociI
OKBITY (DOKYCHIH «JaibIH KOJ Ka3ydaH» «alTOPUTMJI TYCIHY ME€H KYpacTBIpYyFa» aybICTBIPA[IBI.
OKpITymIbUTap OYJT MOTYIIB/I1 TEK OaKbUIAy KYpasbl PETiHAE eMec, OUTIM aymIbUIap/IbIH TarChIpMaHbl
OpBIHAYIBIH Kall Ke3€HIHE (JTIOTUKaHBI KYPY, CHHTAKCHUCTI jka3y HeMece KaTeH1 Taly) KHHAJaThIHBIH
aHBIKTAaIl, AepOecTeHAIpUITeH (3KeKe) Kepi Oailyianpic Oepy YIIiH TUiMI1 naiganana anaasl. COHbIMEH
Karap, Oyn kypan XKU-a1 «axkageMusablK anjay KypallblHaH» OLUIIM aldyUIbIHBIH IC-OpEKETiH
OaFpITTayIIbl «IUGPIBIK THIOTOPFa» allHAIIBIPYAbIH HAKThI IIE1arOrMKAJIBIK TETIr1 OOJIBIN TaObLIA IbI.

[TUmOTTHIK ASKCIIEpPUMEHT HOTIKeNepl vibe coding-TiH anablH allyFa apHAJIFaH O31pJICHTeH
OMICTEeMEHIH THUIMAUIITIH JOJENe/i: SKCIEPUMEHTTIK TOMNTBHIH KOPCETKImTepi Oakplaay TOOBIHA
KaparaH/la CTaTHCTUKAIBIK TYPFBIIaH €10yip KOFaphl OOJIBII, OHBIH OKY HOTIIKENIEPiHE OH BIKITAJIbI
pactanapl. L{udpaslk opTaHbIH KypbUIBIMBI OipHEIIE KOMIIOHEHTTEH TYPaJbl: TEOPHUSIIBIK OJIOK,
MHTEPAKTUBTI TalChlpMallap, MHTEJUIEKT-KapTalap oHE IIEHIIM aBTOPJBIFBIH aHBIKTAY MOJIYIIL.
ATtayFaH KOMIIOHEHTTEp OUTIM amymIbLIapIblH aJTOPUTMIIK OiIay KAaOUIETIH HBIFANTHII, ecenTepai
CaHaJIbl TYpJE WIENTy, JOTUKAIBIK KYPbUIBIMBIH TYCIHY JKOHE KOITHI JepOec OpbIHAay JarIbliIapblH
JTaMBITYFa MYMKIHIIK Oepeni. MHTepaKkTHBTI 3JIEMEHTTEp OKY MaTepUaIIbIH UTePY/l KEHUIACTII, OKY
nporieciHe OeJICeH I KaThICYIbl KaMTaMachl3 €Te/ll. AJBIHFaH MOJIIMETTEP MEH Tayllay HOTHXKeENIepi
O3IpJICHTeH OICTEMEHIH MpoTrpaMMaliay TOHACPIH OKBITY CalachblH apTThIpyFa oHE OuLTIM
QITYIIBUIAPABIH IIBIFAPMAIIBUIBIK TIE€H JIOTUKAIBIK JaFblIapblH KAJIBINTACTHIPYFa BIKIAJI €TETIHIH
kepcereni. JleMek, YCBIHBUIBIN OTBIpFaH Tocil oKy ypaicinae KU KypangapblHbIH bIKIAJIbIHA
KapaMacTas, OUTIM canachlH THIMJI1 )KOFapbUIaTyFa OarbITTaIFaH.
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THE INFLUENCE OF VIBE CODING ON PROGRAMMING EDUCATION
IN UNIVERSITIES AND ITS EXPERIMENTAL EVALUATION

Abstract. The purpose of this article is to identify the causes of the phenomenon of “vibe
coding,” which is often encountered in the teaching of programming disciplines in higher education
institutions, and its impact on learning outcomes, as well as to evaluate the effectiveness of methods
aimed at preventing it. Currently, the decline in the search process and the ability of students to solve
problems using artificial intelligence is becoming a serious problem in science. In the context of
teaching programming disciplines, the implementation of tasks designed for algorithmization and the
creation of a training program using artificial intelligence (Al) is described by the term “vibe coding.”
In this regard, to determine the extent of the active spread of “vibe coding” tools among students, the
level of their use, and the problems of preventing them, a survey was conducted with students of the
“Informatics” program at the K. Zhubanov Aktobe Regional University. As a result of the survey,
96% of students reported regular use of Al tools. The study identified the main factors that prompted
students to use Al-generated answers, ignoring the requirements of academic integrity. In addition, a
methodological tool was developed aimed at developing algorithmic thinking, determining the
authorship of a solution, and providing a step-by-step explanation of tasks. The effectiveness of the
developed methodological tool was tested using a pilot experiment. Forty-seven students participated
in the experiment: 23 of them were assigned to the experimental group and 24 to the control group.
The experiment revealed a statistically significant difference between the two groups. Cohen's d
statistical effect size was 0.671, confirming a medium-high effect size, i.e., the influence of the
experimental methodology used was reliable.

Keywords: vibe coding, programming, artificial intelligence, algorithmic thinking,
methodological tool, mind map, code logic, platform
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BJIMAHUE VIBE CODING ITPM OBYYEHHMHU TPOI'PAMMUPOBAHUIO B
BY3AX U EI'O OKCIIEPUMEHTAJIBHASA OLIEHKA

AnHoTauus. Llenb cratbu — BBIIBUTH NMPUYUHBI (PCHOMEHA «Bal0-KOIUPOBAHHS», YACTO
BCTPEYAOIIETOCS B MPOIIECCE MPENOAaBaHus TUCIUIUIMH MPOrPaMMHUPOBAHHS B BBICIIUX YYCOHBIX
3aBEJICHUSX, U €T0 BIMSHUE HA PE3yJbTaThl 00YUEHUS, & TAK)KE OICHUTh 3()(HEKTUBHOCTH METOINKH,
HaIpPaBJICHHOW Ha €ro MpenoTBpaileHue. B HacTosiee BpeMsi CHUKEHHUE TIOUCKOBOTO Tpoliecca u
CIOCOOHOCTH CTYJEHTOB pElIaTh 3a/ladll C MOMOIIBI0 MUCKYCCTBEHHOTO WHTEJIEKTa CTaHOBUTCS
cepbe3HOi mpobremoii B Hayke. B KOHTeKcTe MpemnojaBaHus IUCHUIUIMH MPOTPaAMMHPOBAHUS
peanuzanus 3aJaHui, MpeJHa3HAYeHHbBIX 7S aTOPUTMHU3AINN, U CO3/IaHUE MTPOTrPaMMBbI 00yUEHUS
C HCMOJBh30BaHMEM HCKyccTBeHHoro wuHreuiekta (M) omnuceiBaeTcs TEepMHHOM —«Baii0-
KOJaupoBaHue». B cBs3u ¢ 3TUM, A ONpENeNeHUs CTENeHH AaKTHBHOTO paclpOCTpaHEHHUS
WHCTPYMEHTOB «Baill0-KOJIUPOBAHUS» CPEIU CTYIAEHTOB, YPOBHS MX HCIOJIB30BaHUSI U MPOOIEM HX
MpeIoTBpalleHusl, ObUT MPOBENEH OMPOC C Y4acTUEeM CTYAeHTOB mporpammel «HbopMaTuka»
AXTIOOMHCKOTO pernoHanbHOro yHuBepcuTeTa uM. K. JXKybGanoma. B pesynprate ompoca 96%
CTYICHTOB COOOIIUIN O PETyAsIPHOM HUCIOJb30BaHUU MHCTpyMeHTOB MI. B xonme uccrnenoBanus
ObUTH BBISIBICHBI OCHOBHBIE (DaKTOpBL, TMOOYXKIABIIME CTYACHTOB HCIOJIb30BaTh OTBETHI,
noarotoBieHHble MU, urHopupys TpeOoBaHHs akaeMHUecKOW uecTHocTu. Kpome Toro, ObLn
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pa3paboTaH METOAWYECKUH WHCTPYMEHT, HAINPaBICHHBI Ha pa3BUTHE aJrOPUTMUYECKOTO
MBIIUICHUS, ONPECTICHNE aBTOPCTBA PELICHHS U TOIIaroBoe o0bsicHeHne 3a1ad. J(PPEKTUBHOCTh
pa3pabOTaHHOTO METOJUYECKOTO MHCTpyMEHTa OblJa MpOBEpEeHAa C TIOMOILIBIO MHUIIOTHOTO
JKcIiepuMeHTa. B skcriepuMenTte npuHsin ydactue 47 cTylneHTOB: 23 U3 HUX ObUIM OTHECEHBI K
9KCIIEPUMEHTANILHOM rpyrmie, a 24 — K KOHTPOJbHOM. DKCHEPUMEHT BBISBWII CTATUCTUYECKU
3HAYMMYIO pa3HUIly MeKAY AByMs rpynmamu. Ctatuctudeckuit pazmep s¢dexra Kosna d cocraBun
0,671, 94TO MOATBEPIMIIO CpEIHE-BBICOKHI pazMep d¢p¢eKrTa, TO eCTh BIUSHUE HCIOJIB3YeMOH
HKCTIEPUMEHTATBHON METOIOJIOTHH OBLIO HAJICKHBIM.

KawueBble cjoBa: vibe coding, mnporpaMMHpOBaHHWE, WCKYCCTBEHHBIH WHTEIUICKT,
QITOPUTMUYECKOE MBIIUICHHE, METOJUYECKUl HHCTPYMEHT, WHTEIUICKT-KapTa, JIOTHKa KOJa,
wiatgpopma
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THE RELATIONSHIP BETWEEN ATTENDANCE AND ACADEMIC
ACHIEVEMENT IN MATHEMATICS: A QUANTITATIVE CASE STUDY
OF SDU UNIVERSITY, KAZAKHSTAN

Abstract. Previous research on the link between class attendance and students’ academic
performance has reported inconsistent results: while some studies have shown a positive correlation,
others have failed to find such a relationship. This calls for further investigation to better understand
the relationship between these two variables. However, in the Kazakhstani context, there is a dearth
of research investigating this phenomenon. Therefore, the present quantitative study examined the
relationship between class attendance and academic achievement in four mathematics courses by
analyzing data from two separate anonymous online survey instruments administered to 60 fourth-
year students at SDU University in southern Kazakhstan. Data were analyzed using both descriptive
and inferential statistics. The perception questionnaire results indicated that students generally agreed
that regular class attendance is associated with academic achievement (M = 4.07, SD = 0.93).
Correlation and regression analyses revealed a significant positive association between class
attendance and academic achievement in three courses, while one course showed a very weak and
non-significant relationship. However, attendance explained only a relatively small proportion of the
variance in students’ academic performance across the courses. The findings also suggest that
students perceived classmates’ support, quality of teaching, self-study, and teachers’ support as
relevant to academic success in mathematics. Therefore, this study concludes that students’ academic
achievement is associated with multiple factors beyond class attendance.

Keywords: class attendance, mathematics, academic performance, grade point average (GPA),
higher education

Introduction

It is widely acknowledged that class attendance has a tremendous impact on academic outcomes
in higher education. Regular class attendance may increase students' engagement and participation,
leading to a better understanding and application of complex concepts in class (Hemers, 2010).
Conversely, a high rate of absenteeism may create gaps in knowledge acquisition, adversely
impacting students' academic success.

A substantial body of research has found a strong relationship between academic achievement
and class attendance among higher education students. For instance, in a study conducted by Akpur
(2021), attendance showed a strong impact on academic success. The study reported a positive
correlation between Course Participation Grades (CPG) and English language achievement. In
another study, Mia et al. (2025) concluded that higher Semester Cumulative Grade Point Average
(SCGPA) scores are influenced by participation in extracurricular activities and class attendance
among undergraduate students. Also, a strong correlational relationship (r = .65) was found by Vaidya
and Mishra (2023), linking attendance rates and GPA among management students, suggesting that
students with a high rate of attendance receive better final grades. Moreover, Zeqiri and Sadiku (2023)
investigated the relationship between English exam grades of architecture students in Kosovo and the
absenteeism level of students. They found a clear, statistically significant gap: every 1.8 absences
directly pulled down a student's final exam grade. Specifically, the linear regression analysis showed
an unstandardized coefficient of B =-1.834 (t = -8.141, p <.001). This means that for roughly every
two classes missed, a student's final score dropped by one full grade point on the institutional ten-
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point scale, proving that academic performance decreases step-by-step with each accumulated
absence. Closely related, a study conducted in Nigeria by Auru and Gidado (2022) indicated that
success in a business education course is strongly associated with student attendance. It was found
that there is a significant relationship between lecture attendance and academic performance. The
authors discussed that there is a greater chance of better performance for students who regularly attend
than for students with a high percentage of absences.

With regard to investigations in mathematics, studies have also revealed a positive correlation
between classroom attendance and academic outcomes. It is well documented in the literature that
regular attendance in mathematics classes improves students' learning outcomes, participation in
learning activities, and, most importantly, material comprehension. For example, Foldnes (2017)
found a strong relationship between academic outcome and both scholars' lecture attendance and their
attitudes toward the mathematics course. Critically, even with all lecture content freely accessible via
online videos, digital materials could not substitute for structured, peer-based sessions; a one-
standard-deviation increase in attendance yielded a 0.28 standard deviation increase in exam
performance, even after controlling for baseline skills and attitudes. Consequently, students who
frequently miss classes may face considerable challenges later in their education. Schmidt and Raines
(2019) also examined the relationship between class attendance and academic performance in
prescribed mathematics courses. The study found a profound impact of class attendance on students'
final grades in these courses. The authors concluded that students with a high percentage of
absenteeism during the semester are most likely to achieve lower final grades. Overall, results from
these studies indicate that class attendance could be a strong determinant of academic success among
students in higher education.

In contrast, differing results have been reported in some studies. Some studies reported not only
a weak relationship, but also a negative relationship between attendance and performance. For
instance, a weak correlation between academic achievement and attendance was found in the research
conducted by He (2024) about the Java programming classroom. In the study, the researcher argued
that class attendance alone may not be adequate, especially in difficult subjects, such as computer
science. Veerasamy et al. (2016) found a negative correlation between lecture attendance and final
exam performance in an introductory programming course, suggesting that the availability of online
learning materials may have reduced students' dependence on formal lectures. In addition, De Clercq
et al. (2021) used multilevel analyses to compare different programs and lessons. It was found that
lessons among different faculties yielded different results despite similar average participation rates.
For instance, in the Law course, students could get high achievement with less participation. So,
students can achieve good academic performance regardless of class attendance. These variables
(self-efficacy, motivation, engagement, and use of technology in classrooms) can influence student
learning success (Ardill, 2024; He, 2024; Thatcher et al., 2007).

Despite the controversies, it is important to highlight that an investigation into the relationship
between classroom attendance and academic results in higher education is crucial because
mathematics is one of the subjects that needs constant effort and cumulative understanding (Mayfield
& Chase, 2002). However, compared with other disciplines, research on the impact of class
attendance on students' academic outcomes in higher education mathematics courses has not been
extensively investigated in the literature. Studies investigating this phenomenon predominantly
address primary or secondary levels of education (Byiringiro, 2023; Oribhabor & Adesanya, 2024;
Yilmaz, 2022).

Moreover, there are limited studies that directly examine the relationship between attendance
and academic performance at universities in Kazakhstan. In one study that directly examines this
topic, Moldabayev et al. (2013) found a very strong positive correlation between attendance and
semester grade point average among engineering students at Nazarbayev University. However, as
revealed in the study, the correlation varied throughout various years of the study and the subjects.
Although previous research has reported strong evidence on the relationship between attendance and
academic performance in disciplines such as physics and engineering within the Kazakhstani context,
university-level mathematics remains underexplored in this regard. In particular, there is a lack of
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course-specific quantitative evidence examining whether the relationship between attendance and
academic achievement is consistent across different mathematics subjects within the same academic
program. To address this gap, the present study aims to provide a course-level analysis of four
mathematics subjects within the Mathematics Pedagogy program at SDU University. By examining
both academic indicators and students’ perceptions of factors influencing achievement, the study
contributes empirical evidence from a context that has received little attention in the literature. The
findings are expected to contribute to the ongoing debate on attendance and academic performance
in higher education and to provide practical insights for university administrators and mathematics
departments when considering attendance policies.

Hypothesis

The following hypothesis guided this study: class attendance significantly predicts students’ final
grade in mathematics at the university level.

Methods and materials

Methods

This quantitative study investigated the relationship between class attendance and academic
achievement in mathematics courses without manipulating instructional variables. A quantitative
approach allowed the objective measurement of the strength and direction of this relationship. The
sample size was relatively small (N = 60), since all participants were drawn from a single academic
program at one university. These factors may limit the generalizability of the results beyond this
specific context.

Participants

This small-scale quantitative study consisted of fourth-year students who were conveniently
sampled from the Mathematics Pedagogy program at SDU University in Kaskelen, Kazakhstan. All
participants were enrolled in four mathematics courses: Ordinary Differential Equations, Number
Theory, Applied Statistics, and Calculation Methods in the academic year 2024-2025.

Data Collection

Data collection was conducted in two sequential phases. The two-phase design was intentional:
Phase 1 objective data allowed statistical testing of the attendance—achievement relationship, while
Phase 2 perception data provided complementary insight into how students themselves understand
the factors influencing their academic performance. Together, the two phases enabled both a
quantitative examination of actual behavior and an exploratory understanding of student perspectives.

Both surveys were distributed via the private group communication channel of the fourth-year
Mathematics Pedagogy cohort at SDU University. Phase 1 involved an online JotForm survey
(Appendix A) in which students self-reported their attendance and final grades for the four
mathematics courses. To improve data accuracy, participants were optionally asked to provide a
screenshot of their official university grade records as supporting evidence. A total of 60 students (34
females, 26 males) completed Phase 1. Phase 2 was administered one month later. This deliberate
interval served two purposes: it allowed the academic term to conclude, minimizing potential
interference between data collection phases, and it provided time to carefully design Phase 2
instruments to complement Phase 1 findings. Consequently, an anonymous Likert-scale questionnaire
(Appendix B) was deployed to collect students' perceptions from 59 cohort members (36 females, 23
males) regarding these missing explanatory factors, such as individual self-study habits and teaching
quality.

To preserve anonymity, no personal identifiers were collected. Consequently, responses from
the two phases could not be individually linked. Instead, data were analyzed at the population level:
Phase 1 data were used for correlation and regression analyses, while Phase 2 data were analyzed
independently for descriptive purposes. Both datasets represent the same student cohort. The slight
variation in sample size (60 vs. 59) and demographic composition across phases is typical of voluntary
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survey participation and does not indicate different populations, as both surveys were distributed
exclusively to the same fourth-year Mathematics Pedagogy cohort.

It should be noted that self-reported data on academic performance may affect accuracy and
should be carefully considered: reporting one's own behavior may have a bias effect. Moreover, at
SDU University, attendance is factored into final grades for some courses: if students have 30% or
more in unexcused absences, they automatically fail the course, and some courses deduct points from
the final grades of students with frequent absence. Consequently, attendance may not strictly be an
independent variable for final course grades, as it can influence final grades in some courses. This
overlap should be considered when interpreting the findings.

Table 1 presents the participant demographics for Phase 1. Additionally, gender data were
collected during Phase 2 to verify sample consistency across both time points. The number of
responses varied slightly across courses due to missing data.

Table 1
Profile of Participants.
Characteristics of the Category Frequency
sample
Gender of respondents Male 26
Female 34
Courses ODE 60
Number Theory 58
Applied Statistics 58
Calculation Methods 56
Note. ODE = Ordinary Differential Equations
Results and Discussion
Descriptive Statistics
Table 2
Final Average Class Attendance and Exam Scores in Undergraduate Mathematics Courses
Course Mean Attendance SD (Attendance) Mean Exam Score SD  (Exam
(%) (%) Score)
ODE 84.5 8.4 77.9 111
Number Theory 89 8 73.8 13.9
Applied 91.4 7.7 70.4 18.9
Statistics
Calculation 915 8.8 66.7 17.6
Methods

Note. ODE = Ordinary Differential Equations

Overall, attendance in the four courses was relatively high, as shown in Table 2. The course with
the highest attendance was Calculation Methods which shows an average of 91.5 with the average
final grade being 66.7, which deviates 17.6 from its average, followed by Applied Statistics with
average class attendance of 91.4 with the average final grade being 70.4 which deviates 18.9 from its
average, while Number Theory had an average attendance of 89, with an average final grade being
73.8, which deviates 13.9 from its average. As revealed, Ordinary Differential Equations had the
lowest average attendance of 84.5 with an average final grade of 77.9, which deviates 11.1 from its
average. The high percentage of attendance found across all four courses is not surprising, as the
university has a mandatory attendance policy that compels teachers to record students' attendance in
every lesson. The attendance policy explicitly states that students with 30% or more absenteeism in
a course will automatically be assigned a failing grade. Moreover, most of these courses award points
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for regular class attendance. However, the relatively high attendance rates and limited variability
across courses may have influenced the strength of the observed relationships.

Table 3

Perceived Factors Influencing Academic Performance in Undergraduate Mathematics Courses

Statement Mean SD
Regular attendance in mathematics classes positively influences my 4.07 0.926
academic performance.

The quality of teaching influences my academic performance more than 4.24 0.751
my level of attendance.

My academic performance in mathematics depends more on self-study 4.27 0.827
than on class attendance.

Teachers' support during class sessions contributes to my academic 3.75 0.902
performance

Support from classmates positively affects my performance in 3.93 1.08

mathematics more than class attendance.

Note. Responses were measured using a five-point Likert scale ranging from 1 (strongly
disagree) to 5 (strongly agree).

The findings in Table 3 suggested that participants agreed that each of these five factors is related
to their mathematical achievement. The mean values ranged from 3.75 to 4.27 out of 5. The mean for
self-study (M = 4.27, SD = 0.83) was the highest, followed by the quality of teaching (M = 4.24, SD
= 0.75) and regular attendance (M = 4.07, SD =0.93). The statements on students' support (M = 3.93,
SD =1.08) and lecturers' support during class (M =3.75, SD = 0.90) were rated moderately. However,
the SD values indicate some variation in responses, suggesting that students' opinions were not
consistent. The descriptive Likert items were not based on a validated scale; thus, the responses reflect
participants' viewpoints and cannot be generalized as demonstrating underlying factors shaping
students' academic achievement. Collectively, these results indicate that the respondents considered
regular attendance, self-study, quality of teaching, teacher support, and support from classmates as
important to their academic achievement in mathematics. These results are consistent with an existing
study that suggests teacher-student relationships, peer interactions, and feeling connected or
belonging to the classroom are related to student performance (Shieh et al., 2022).

Inferential Statistics

Correlation and Regression Analysis

Table 4

Association Between Class Attendance and Academic Performance in Undergraduate
Mathematics: A Correlation Analysis

Item Pearson Correlation

Course r p
Ordinary Differential Equations 021 873
Number Theory 452 <.001
Applied Statistics 479 <.001
Calculation Methods 519 <.001

As illustrated in Table 4, there was a moderate positive and significant correlation between class
attendance and final grades in three courses: Calculation Methods (r = .519, p < .001), Applied
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Statistics (r = .479, p < .001), and Number Theory (r = .452, p < .001). Although simple linear
regression models were calculated to test the formal predictive hypothesis, the resulting Coefficients
of Determination (R?) do not offer separate multivariate insights beyond the initial correlation
analysis, because each course model relies on a single predictor where R? is mathematically identical
to the square of the Pearson correlation coefficient (r?). To maintain reporting conciseness, the
regression statistics are presented narratively rather than in tabular form. Specifically, variance
percentages show that attendance accounts for 27% of the variance in Calculation Methods, 23% in
Applied Statistics, and 20% in Number Theory. Conversely, it shows an absolute lack of explanatory
power in the Ordinary Differential Equations course (R?< .001). Our findings are in line with those
of Finlay et al. (2022), who found a moderate positive correlation (rs = .43), and Pudaruth et al.
(2013), who also reported a moderate association between attendance and academic performance
across various courses.

In general, the findings suggest a statistically significant moderate association between
attendance and academic performance in three of the four courses. However, attendance accounted
for a relatively small proportion of the variance in students' academic performance. This suggests that
other variables also contribute to students' academic performance. This finding supports participants'
opinions earlier that factors such as self-study and the quality of teaching could play a significant role
in students' academic performance. Thus, the hypothesis was partially supported.

Among the four courses, ODE specifically warrants deeper discussion. Despite having the lowest
mean attendance (84.5%), students achieved the highest mean exam score (77.9%), suggesting that
attendance alone did not determine performance in this course. This pattern suggests that factors other
than attendance played a larger role in students' performance, potentially including prior mathematical
knowledge or self-directed learning strategies. Several course-specific factors likely explain this
result. First, ODE is a theoretically intensive course that builds on strong prior mathematical
foundations. Consequently, students may be less dependent on lecture attendance to achieve high
grades. Second, differential equations is a subject with abundant online resources and textbooks,
which reduces students' reliance on in-class instruction as the primary learning channel. Third, SDU
University's grading policy incorporates attendance into final grades for some courses. It is possible
that the weight assigned to attendance varied across the four courses examined. If so, this structural
difference may have influenced the observed statistical relationships. However, course-level grading
policy data were not collected in this study, and this explanation remains speculative. Because the
present study did not directly measure self-study behaviour, resource use, or prior achievement either,
all three explanations should be interpreted with caution and examined in future research. This finding
aligns with Veerasamy et al. (2016), who found a negative correlation between attendance and
performance in a technically demanding course, and with He (2024), who demonstrated that formal
attendance is insufficient for success in complex subjects where self-directed learning dominates.
Therefore, the ODE result represents the most theoretically significant finding of this study,
suggesting that the attendance-performance relationship is not uniform across mathematics courses
and may be influenced by factors such as course complexity, student autonomy, and the availability
of supplementary learning materials.

The two phases were administered sequentially, with Phase 2 deployed one month after Phase 1
upon conclusion of the academic term. The study's two-phase approach proved particularly valuable
in understanding the complexity of the attendance-achievement relationship. Phase 1 revealed that
while attendance was statistically significant in three courses, it accounted for only a modest
proportion of grade variance (r2 = 0.20-0.27), suggesting that unmeasured factors substantially
influenced academic outcomes. This quantitative finding retrospectively validated the strategic
decision to deploy Phase 2, which targeted these gaps by collecting student perspectives on variables
such as self-study habits, teaching quality, and peer support. The sequential design thus enabled both
statistical rigor and exploratory depth, integrating objective behavioral data with subjective
understanding to provide a more complete picture of the attendance-achievement relationship.
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These results align with previous studies by Schmidt and Raines (2019), who noted that other
factors besides attendance that play a role in academic performance, including motivation, stress, and
student autonomy.

The strength of these relationships needs to be interpreted in the context of the particular
institution and student body.

Conclusion

The current study examined the relationship between class attendance and academic achievement
in four mathematics courses. The perception questionnaire data indicated that students tended to agree
that attendance is associated with academic achievement. Also, among the mathematics courses
selected for this study, both correlation and regression analysis revealed a significant positive
association between class attendance and final grades in Calculation Methods, Applied Statistics, and
Number Theory, while a very weak and non-significant relationship was found in Ordinary
Differential Equations. Therefore, the hypothesis was only partially supported. While the relationship
between class attendance and final grades was statistically significant in three courses, the proportion
of variance in final grades explained by attendance was relatively low; thus, attendance should not be
regarded as a strong independent predictor of students’ academic success. Accordingly, the study also
showed that classmates’ support, quality of classroom teaching, self-study, and teachers’ support were
perceived by students as relevant factors associated with academic performance.

Based on the current findings, this study suggests that teachers adopt active learning strategies
that promote student-student interaction in the classroom, such as collaborative activities, as peer
learning fosters deeper conceptual understanding. Also, teachers should provide continuous support
both in and outside the classroom to reinforce students' understanding of the concepts they teach.
Moreover, students are encouraged to practice effective time management, take responsibility for
their own learning by continually revising concepts learned in the classroom, and seek support, when
necessary, from both teachers and classmates.

It is important to highlight that the current study is not without limitations. The participants in
this study were fourth-year mathematics students in a private institution in southern Kazakhstan. The
number of participants in this study was approximately 60, which may not be adequate for quantitative
research. Moreover, while participants in Phase 1 were asked to show screenshots, the final grades
and attendance were self-reported, which potentially affects the reliability and introduces response
bias. Further, in some courses, attendance at SDU University directly influences final course grades,
based on mandatory attendance and attendance points (points from attendance count); thus,
attendance should not be considered an independent variable. As such, the results should be
considered an indication and not a definitive conclusion regarding the relationship between these
variables. Also, the results should be considered course-specific and contextualized to one university
and sample, and cannot be applied to all mathematics students in Kazakhstan. Additionally, students'
academic performance is a multifaceted construct that can be explained by classroom and non-
classroom factors. But not all these variables were included in the current study. Multivariate models
of academic success tests, including control for self-study, motivation, and teaching quality, should
be examined in future studies to better establish the independent effect of attendance on academic
success. This would yield a stronger test of the relationship between attendance and achievement and
would help disentangle the effect of various factors. Thus, additional research is required to provide
a better understanding of academic success among students.

In conclusion, the current study adds valuable information to the current literature on the
relationship between class attendance and academic success in university-level mathematics courses.
The findings suggest that class attendance is one of several factors associated with academic
achievement and should not be considered the primary determinant. Hence, both factors within and
beyond the classroom need to be considered in any attempt to resolve issues with students' academic
achievement.

Ethical Consideration

117



SDU Bulletin: Pedagogy and Teaching Methods 2026/2 (75)

Ethical approval was obtained from the Faculty-level Research Ethics Committee at SDU
University. This study was conducted by adhering to the ethical standards set by the institution
regarding research with human participants.

The participation was voluntary, and electronic informed consent was obtained from all
participants before completing the online questionnaire. This was done by requiring participants to
tick a box indicating their agreement with the information statement before proceeding to answer the
questionnaire.

The current study was conducted anonymously, without collecting any personal information.
Although participants provided information about their performance and attendance, such
information was not linked to any individual students.

Confidentiality was ensured with all the data obtained.
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CABAKKA KATBICY MEH MATEMATHKAIAH YJITEPIM
APACBIHJAFBI BAMJIAHBIC: KABAKCTAHJIAFBI SDU UNIVERSITY
HETI3THAETT CAHABIK )KAFIASITTBIK 3EPTTEY (CASE STUDY)

Angarna. FeuieiMu onebuerrepie cabakka KaThbICy MEH aKaJeMHSUIBIK YJrepiM apachIHIarbl
OaiiaHbICKAa KATBICTBI SPTYPJI TYXKBIPbIMIAp Oap: KeOip 3epTTeyiiep OH KOPpPEIsAIUsIHbI pacTaca,
Oackajapbl MYHJAld TOYeHJUIIKTI JKOKKa ImbiFapanbl. KazakcTanablk OuUTIM Oepy KOHTEKCTIHJIE
aTaJFaH KYOBUIBICTBIH >KCTKUIIKTI JCHIEHIe 3epTTeIMEeyi OChl MACENICHI TEPEHIpEK 3epeseyaiH
©3CKTLIIrH alKbIHaaiabl. OchlFaH OaMIaHBICTBI, OYJI 3epPTTEY YKYMBICHIH/IAa MaTEMAaTHKAJIBIK TOPT
IIOH MBbICAJIBIHAA CTYJACHTTEPAIH ca0akka KaTbICybl MEH YJrepiMi apachblHAarbl OaiaHbIC
kapacTeIpbLabl. 3eprreyre SDU University-ae 4-kypc oKHTBIH 60 CTYIEHT KaTbhICHII, JECPEKTEp €Ki
OeJiek aHOHMMJI OHIIAlfH-cayallHaMa KypaliJapbl apKbUIbl KHHAIABL JKWHAJIFaH MOJIIMETTep
JCCKPUIITUBTI JKoHe HWH(GEPEHIMAIAbl CTaTHCTHKA OJIiCTEepIMEH TaindaHael. HoTwkeciHme,
CTYIACHTTEpAIH cabakka >KyHenl KaTbICybl aKaJIeMUSIIBIK YArepiMMeH OallTaHbICTBI JAETeH MiKipMeH
KaJmbl anranza kenicetinin kepcetti (M = 4.07, SD = 0.93). ConbiMeH 0ipre, KOPPETSIHUSIIBIK )KIHE
perpeccHsUIbIK Taljgayiap Yl Kypc OoifblHINIA cabakka KaThiCy MEH aKaJeMUSUIBIK YJrepiMm
apachIHarbl MaHBI3bl OH OalIaHBICTHI aHBIKTAIbI, al Oip KypcTa Oyi OaillaHbIC ©Te dJICi3 KOHE
CTaTUCTUKAIBIK TYPFBIJAH MaHBI3/BI eMeC OOJIBIN MIBIKTHI. JlereHMeH, Oapiblk KypcTtap OOWbIHIIA
cabaKkka KaTbICy KOPCETKIlll CTYACHTTepAIH aKaJAeMHUSUIBIK YJIATepIMIHJETI JAUCHEepCHUSHBIH
(aypITKYIBIH) TEK a3 FaHa Oenirin Tycinaipeni. CoHmaii-ak, 3epTTey HOTHXKENIepl CTYACHTTEpIiH
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MaTeMAaTUKAJaFbl JKETICTIKKE JKETYyIHJe KypCTacTapIblH KOJJaybl, OKBITY camachl, ©3 OeTiHIIe
JalbIHAATY JKOHE OKBITYHIBIHBIH KOJIJaybl MaHbI3/IbI POJ aTKapaibl Jel CAHANTBIHBIH KOPCETTI.
Ocputaiiiia, 3epTrey CTYISHTTEpIiH aKaJAeMUSUIBIK JKETICTIKTepi cabakka KaTbicyJaH Oacka na
KernTereH GpakropiapMeH OalIaHbICThI JIETEH KOPBITHIH/IbIFA KEJIe/Il.

Tyiiin ce3aep: cabakka KaThICy, MaTeMaTHKa, aKaJASMHUSUIBIK YJITepiM, opTamia yiarepiM Oaibl
(GPA), sxxoraps1 Outim Oepy
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Amuna Muipzabac’
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B3AUMOCBA3b MEKAY HIOCEINAEMOCTBIO 1
YCIIEBAEMOCTBIO ITO MATEMATUKE: KOIMYECTBEHHOE
NCCJIEJOBAHMUE (CASE STUDY) HA TIPUMEPE SDU UNIVERSITY,
KA3AXCTAH

AHHOTanus. B mpempyiymux WcciieoBaHUSAX OBUTHA TTOJYYEHBI MPOTHBOPCUYUBBIC JTAHHBIC
OTHOCHUTEIILHO B3aUMOCBSI3U MEXKTy ITOCEIIAeMOCThIO 3aHATHH M aKaJIEMUIECKON YCIIEBAEMOCThIO: B
TO BpeMs KaK B OJIHUX pab0oTaX OTMEUAETCs IMOJIOKHUTEIbHAS KOPPEIISIINS, B IPYTHX MOI00HAS CBS3b
HE TIOJTBEPXKIACTCs. DTO 00YCIOBIMBAET HEOOXOIUMOCTh JABHEHIIICT0 M3YYCHHUS B3aUMOCBSI3U
MEXIy OSTUMH mepeMeHHbIMU. OpHako B KoHTekcTe Kazaxcrana wnabmomaercs aeduInAT
WCCIICIOBAaHUH JaHHOTO (peHOMEeHa. B CBSI3M ¢ 3THM B HACTOSIIEM KOJIMYECTBEHHOM HCCIICIOBAaHUT
M3yYajiach CBSI3b MEXTY MTOCEIIAEMOCThIO 3aHITHI U YCTICBAEMOCTBIO 110 YETHIPEM MaTeMaTHICCKHM
JUCHMIUIMHAM Ha OCHOBE JaHHBIX JIBYX OTIEIbHBIX aHOHHUMHBIX OHJIAHH-OMpocoB 60 CTyIEHTOB
gyerBeproro kypca SDU University, pacnonoxennoro #a tore Kaszaxcrana. JlaHHble
aHAJIM3UPOBAINCH C UCTIOJIb30BAaHUEM METOJOB JECKPUIITUBHON M MH(EpPEHIINATbHON CTaTUCTUKU.
Pe3ynbrarel HccnenoBaHus MOKa3alM, YTO B I[EJOM CTYAEHTHI COTJIACHBI C TE€M, YTO PETYJspHOE
MOCEIICHUE 3aHATHI MOKET OBITh CBA3aHO C akajeMudeckumu goctmwkenusmu (M = 4.07, SD = 0.93).
Kpome Toro, KOppensinoHHbINA 1 pPEerpecCUOHHBIN aHaIN3bl BBIIBUIM 3HAYUMYIO MOJOKUTEIBHYIO
CBSI3b MEXY MOCEIIaeMOCTbIO U YCIIEBAEMOCTBIO MO TPEM AMCLUUILIMHAM, TOT/Ia KaK MO OJHOMY
Kypcy Oblia 3adukcupoBaHa KpaiiHe ciafasi U CTaTUCTUYECKH He3HaynMasi B3aMMOCBA3b. TeM He
MEHee, II0CEIIaeMOCTh OOBSACHSAET JHUIIb OTHOCUTEILHO HEOOJNBIIYI0 JOJNI0 JUCIEPCUU
aKaJeMHUYeCKON YCIEBAa€MOCTH CTYJEHTOB [0 BCEM JAMCUMIUIMHAM. Pe3ynmpTaThl —Takxke
CBUJETEIHCTBYIOT O TOM, YTO, 10 MHEHUIO CTYJCHTOB, BAXKHBIMH (paKTOpaMH ycIieXxa B MaTeMaTHKe
SIBJIIIOTCSI TIOJ/IEP’KKA COKYPCHUKOB, KQ4eCTBO MPEIOAaBaHMsl, CaMOCTOSATEIbHAs paboTa U IOMOIIIb
npenojaBatens. Takum o00pa3oMm, B JaHHOM HCCJIEIOBAaHUU JIENAe€TCi BBIBOJ O TOM, 4YTO
aKaJeMHUYeCKUe JOCTHKCHHSI CTYICHTOB CBSI3aHBI C MHOKECTBOM (haKTOPOB IIOMUMO MOCEIIAEMOCTH
3aHSITUM.

KiloueBble cjioBa: moceniaeMoCTh 3aHATHI, MaTeMaTdKa, akaJeMHuYecKas YCIIeBaeMOCTb,
cpennuii 6amt (GPA), Beiciiee oOpa3oBaHHe
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®OPMUPOBAHUE METATIPEIMETHBIX KOMIIETEHIIUH KAK
KJIOYEBOM ACHHEKT NPO®ECCHUOHAJIBHOM NOATOTOBKH
BYJIYIIUX YYUTEJEA XUMHNHU

AHHoTanusi. B cratee paccmarpuBaercss mnpoOinema (OpMUPOBAaHUS METalpeIMETHBIX
KOMITETEHIMI OyAyIuX y4yuTesleld XUMUU B KOHTEKCTE MOJIEPHU3AIMH BBICILIETO Me1aroru4eckoro
oOpazoBanus. llenp wHccnenoBaHuss — YTOYHUTH CTPYKTYpPY METANpeAMETHBIX KOMIIETEHUUN
Oydyliero yduTenas XUMHUHU, pa3paboTaTh MOJENb HUX IEJIEHAIIPaBICHHOT0 (POPMHUPOBAHUS B
npouecce MNpopecCHOHaIbHON MOJATOTOBKM M AKCHEPUMEHTAIbHO MPOBEPUTH 3()(PEKTUBHOCTH
KOMITJIEKCA TMEeJarorM4eckux ycloBuUM. MertanpenMeTHble KOMIIETEHLIMH TPAKTYIOTCS —Kak
UHTErpajibHOe O00pa3oBaHME, BKIIOYAIOIIEe WHTETPaTUBHO-TIPEAMETHBIN, HCCIIE0BATENbCKO-
M03HABaTEeIbHbBIN, KOMMYHUKATUBHBIN U pe(IeKCUBHO-PETYISITUBHBIA KOMIIOHEHTHI. DMITUpUYECcKas
6a3a — 28 cTyneHToB 2 Kypca oOpa3oBaTenbHOM mporpamMmbl «Xumusi» KazHITY, paznenénnbix na
SKCIEPUMEHTAJIbHYIO M KOHTPOJbHYIO Tpymmbl (o 14 denosek). Ha koHcTaTupyromem srtamne 1o
pa3paboTaHHBIM KPHUTEPUSIM M TOKa3aTeNlAM JUAarHOCTHUPOBAHbI YPOBHU C(HOPMUPOBAHHOCTH
MeTaInpeMETHBIX KOMIETeHIMI. B ydeOHbIN mporiecc 3KCIepUMEHTAIBHON TPYIIIBI OB BHEAPEH
KOMIUIEKC NEAArOrM4ecKuX YCIOBUM: YCWICHHE MEXIPEIMETHOW HHTErpaluud B COACpPKaHUU
JTUCHMIUIMH, HCIOJb30BAaHUE MPOOJIEMHO-MCCIEIOBATENBCKOTO UM MPOEKTHOrO  O0ydeHus,
OpraHu3aiys IrpymninoBOro B3auMoICHCTBUSA U y4eOHON TUCKYCCHU, CUCTEMaTHYeCKOe MPUMEHEHUE
pedIIeKCUBHBIX MPAaKTUK U TOpTdoiro. CpaBHEHHE PE3yAbTATOB JI0 U Mociie (OPMHUPYIOLIETo ITarna
[I0KA3aJ0 CYIIECTBEHHBIM pPOCT JOJM CTYAEHTOB C BBICOKUM YPOBHEM METAIPEIMETHBIX
KOMIIETEHIIN B SKcriepuMeHTanbHo rpyme (¢ 12% 1o 44%) u cokpallieHue 1011 HU3KOro YPOBHS
(c 36% no 8%) mpu CTATUCTUYECKHM HE3HAUUTENbHBIX HM3MEHEHHSIX B KOHTPOJIBHOM TpymIe.
[lonyueHHble  JaHHBIE CBHUJICTENILCTBYIOT O TMOJOXKHUTENbHON JWHaMuke (HOpPMUPOBAHUA
METANpPEAMETHBIX KOMIIETEHUMH B SKCIEPUMEHTAJIBHOM TpyHIe MU IO3BOJISIIOT paccMarpuBaTh
MPEUIOKEHHYI0 MOJIeTIb KaK TMEepCIEeKTUBHYIO s JalbHeWmedl ampobanuu B MporpamMmax
MOJITOTOBKH YUUTENEeH eCTeCTBEHHOHAYYHOTO MPOduIs.

KiloueBble cioBa: MeranpeiMeTHbIE KOMIETEHIMH, MpodeccuoHalbHas MOArOTOBKa,
MeJaroruyecKue yelIoBuUsl, MEXIIPEAMETHAs HHTETpalus, IpoOJIeMHO-UCCIIeI0BATENIbCKOE 00yUeH e

BBenenue

B coBpeMeHHBIX YCIIOBUSIX pPa3BUTHS OOpa3oBaHMs HAOIIOIAETCS CMEIICHHUE AaKIICHTOB C
nepenavyy 3HaHu Ha (JOpMUPOBAHNE KOMIETSHIINH, 00ECTIeUn BAIOIINX TOTOBHOCTh BBIITYCKHUKOB K
PEIICHUI0 KOMIUJIEKCHBIX MPAKTUYeCKHX 3a7ad. B uyacTHOCTH, MeTanpelIMeTHbie KOMIETCHIINH
OyoymMX Y4uTeled paccMaTpUBAIOTCS KaK KIIOYEBOM KOMIIOHEHT HX MNpoQeccuoHaANTbHON
MOATOTOBKH, MMOCKOJIEKY UMEHHO 3TH KOMIIETEHIIMU MO3BOJISIFOT MIEAarory pealn3oBaTh TpeOOBaHUS
HOBBIX 0Opa30BaTEeNbHBIX CTAHAAPTOB [0 PAa3BUTHIO YHUBEPCATbHBIX Y4YEOHBIX NEHCTBUU U
MHTerpanuu 3HaHuii odyuatonuxcs. CornacHo ['ocyaapcTBeHHBIM 00111€0053aTeIbHBIM CTaHAAPTAM
('OCO) BrIcmiero oOpa3oBaHHs IJs TENATOTHUYECKUX HAMpaBlIeHUH 3++ TOKOJEHHs, MOJOIOU
CHEIHAUCT JIOJDKEH OBITh CHOCOOEH CO37aBaTh PAa3BUBAIOIIYI0 OOpPa30BATENBHYIO CPEIy IS
JOCTHKEHHS TMYHOCTHBIX, TPEIMETHBIX U METalpeIMETHBIX PE3yIbTaTOB OOYyUEHUs CPeICTBaAMU
npenojaBaeMoro mpeaMera (mpodeccuonanbHas kommereHuus [1K-1) [1]. Orto orpaxkaer
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aKTyalIbHOCTh MPoOieMbl (JOPMUPOBAHUS METANPEAMETHBIX KOMIICTEHIIMN Yy OyIyIIUX Y49UTEIeH
XUMHH.

[lonsiTe «memanpeomemmuvie KomnemeHyuu» NOSIBUIOCH OTHOCUTENBHO HEAABHO U aKTHBHO
oOcyxmaercs B memarorudeckoii mayke. CornacHo Murphy and Brown, meranpeaMeTHOCTh Kak
HampaBJICHHE B OOPa30BaHWH CYUTAETCS HOBBIM, H B €€ MOHUMAHUU OCTAETCS MHOTO OTKPBITHIX
BOIIPOCOB  (HAmpuMep, COOTHOIICHHE METANPEIMETHOCTH C MEXKIPEAMETHOCThIO, OanaHc
3HAaHHUEBOTO M JICATEIBHOCTHOrO KOMIOHeHTOB W jp.) [2]. Tem He MeHee, B pamkax
KOMIIETEHTHOCTHOTO MOAX0a Y>Ke copMyaupoBaHsl nepsbie onpenenenus. Kyrysosa u Copokuna
TPAKTYIOT METanpeAMETHBIE 00pa30BaTelIbHBIC PE3Y/IbTaThl KAK OCBOCHHBIC YUYAIIUMHUCS CIIOCOOBI
NESITeIILHOCTH, MPUMEHUMBIE TIPY PEIICHUN YIeOHBIX U )KM3HCHHBIX 3a/1a4, BBIXOSIINX 33 PAMKH
ojHOTO yuebHoro npeameta [3]. MHbIME cllOBaMH, METAlIPEAMETHBIC KOMIIETCHIIUN YIUTENS — 3TO
WHTETPAIbHBIE  KOMIICTCHIIHH, obecreunBaronme €My  CIIOCOOHOCTh  OIEpPUPOBATh
MEXTUCIUTTNHAPHBIMA 3HAHUSIMH, TIPUMCHSTHh YHHBEPCATbHBIC METOIBI TO3HAHUS ¥ (POPMHUPOBATH
y oOyuaroierocs o6meyuedOHble yMeHus (yHUBepcaibHble yueOHble neiictBus — Y'Y (). Hanpumep,
K TakUM yHUBEPCAIBHBIM  JICHCTBUSAM  OTHOCST  PETYJISTHUBHBIC, TO3HABaTCIIbHBIC U
KOMMYHUKATUBHBIE yMEHHS, KOTOpbIE B COBOKYIIHOCTM U  COCTaBIISIIOT  COJIEpPKaHHE
MeTanpe/IMETHBIX Pe3yJabTaToB oOpa3zoBanus oOydatomierocs [4]. B cBoro ouepens, Oymymmii
YYHUTEIb JIOJHKEH OBIAACTh METOJAMKAMU Pa3BUTHS dTUX YMEHUW Yy YYaIIMXCSA, YTO MPENoJiaraet
HaJU4He y CaMOTO TeJlarora pa3BUThIX METAPEIMETHBIX KOMITCTCHITHM.

AXTyalTbHOCTh (POPMHUPOBAHUS METANPEIMETHBIX KOMIIETCHIIMHA y Oy IyITUX YUIUTEICH XUMHUHU
00yCJIOBJICHA HECKOJIbKUMHU (hakTopamu. Bo-mepBBIX, COBpEMEHHBIE CTaHAAPTHI OOpa30BaHUS
(TOCO) TpedyroT OT yuuTens oOecredeHHss METANPEIMETHBIX Pe3yIbTaTOB y OOYyYalONIMXCA —
HaIrpuMep, Pa3BUTHS Y HUX HaBBIKOB CAMOCTOSITEIbHOTO MCCIICIOBAHUS, KPUTUUECKOTO MBITIUICHHUS,
yMeHuss pabotaTh B KomaHae u ap. [5]. Bo-BTopbix, OBICTpBIF Tporpecc HAyKH U
MEXAUCUUTIIMHAPHBIM XapakTep MHOTHX COBPEMEHHBIX MpoOJeM AUKTYIOT HEO0O0XOAUMOCTh
TOTOBUTHh YYMTENEH, OOJagaronIuX I1eJOCTHOW HAaydyHOW KApTHHOW MHpa W CIOCOOHBIX
WHTETPUPOBATHh 3HAHUS W3 Pa3HBIX oOmacTel sl OObSICHEHUS SBICHUN. XUMHUS KaKk y4eOHBIH
MpeAMET MMEET IUPOKUN TOTEHIHA I MEXKIPEIMETHBIX CBs3e (c Ouonorueit, (PpU3MKOM,
9KOJIOTHEH M Jp.), MO3TOMY YUWUTEIb XHUMHH JOJDKEH YMETh WCIIOJIb30BaThb ATH CBSI3M B
npenojaBaHuu, GopMUPYs Yy yHallUXCs MeETanpeAMETHOE MOHMMaHue. B-TpeTbux, uccieaoBaHus
MOKa3bIBAIOT, YTO pabOTOaTENU U OOIIECTBO B 1I€JIOM 3aMHTEPECOBAHBI B MEeAarorax, 00Jagarommux
HE TOJBKO MPEIAMETHONH KOMIIETCHTHOCTBIO, HO M pa3BuThIM Habopom soft skills —
KOMMYHHKATHUBHBIX, OPTaHU3alIMOHHBIX, HCCIIEI0BATEIbCKUX HABBIKOB [6].

Hakonen, caMu CTyAeHTBHI-TIEIarord 3a4acTyl0 HCIBITHIBAIOT TPYIHOCTH B OCBOCHHUU
YHHUBEpPCaJIbHBIX METOI0B 00yUeHHUS U TPeOYIOTCA 1ieJIeHaNPaBICHHbIE IEIarOTHYECKUE YCIOBUS IS
Pa3BUTHUSA STHX YMEHHIA [7].

AHaJIN3 Nccaen0BaHuN

[IpobGnematuka ¢GopMUPOBaHUS METANpPEIMETHBIX KOMIETEHIIMI Y4uTedsl HaXOAWTCA Ha
MepeceyeHny KOMIETEHTHOCTHOTO MOAX0/1a U METOJAMKH MPErnoAaBaHusl KOHKPETHBIX MPEIMETOB.
KoMneTeHTHOCTHBIN TMOX0J, 3aKPEIUIEHHBIH B OTedecTBEHHOM obOpaszoBanuu ¢ 2000-x 10J10B,
MIpPeoiaracT CMEIICHNEe aKI[eHTa ¢ YCBOCHUs 3HaHUI Ha (popMHUpOBaHUE YMEHHI U TOTOBHOCTH K
neictButo [8;9]. B Tpymax B.A. BonotoBa m B.B. CepukoBa KOMIIETCHTHOCTHAS MOJIEINb
o0Opa3oBaHus MpeICTaBIeHa KaKk OpUEHTUPOBAaHHAS He Ha MH()OPMUPOBAHHOCTH Y4aIIerocs, a Ha ero
yYMEHHE peIiaTh MPaKTHUECKHEe MPOOIeMbl, BO3HUKAIOIINE B PealbHbIX cUTyalusx [8]. M. A. 3umMusist
BBElla TIOHATHE KJIIOYEBBIX KOMIIETEHTHOCTEH, MOJYEpKUBas, UYTO pe3yabTaTOM 00pazoBaHUs
JIOJI’KHBI CTAHOBUTHCSI HE pa3pO3HEHHbIC 3HAHUS, & UHTETPUPOBAHHBIE CIIOCOOHOCTH JUYHOCTH [9].
[Tozmuee A.B. XyTopcko#t pa3BuiI HIIEI0 METANPeIMETHOTO coJep aHusi oOpa3oBaHUs, YKa3bIBas,
910 (pyHIAaMEHTaIbHBIE 00pazoBaTelbHbIE OOBEKTHI M YHHBEPCAJIbHBIE CIIOCOOBI AEATEIHbHOCTH
yyaluxcsi JOJDKHBI CTaTh 4YacThbio cTaHaapta HoBoro mnokosieHus [10]. O momuépkuBan, 4To
MeTanpeaIMEeTHbIC Pe3yNbTaThl BKIIOYAIOT OCBOCHHE MEXKIUCIUIUTMHAPHBIX MOHSATHH U METOJ0B
HAyYHOTO TIO3HaHUS, (POPMUPOBAHUE IIEIIOCTHON KaPTHHBI MUPA Yy YUEHUKOB.
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Ha mexayHapoJHOM YpOBHE aHAJIOTHMYHBIM MOHSTHEM siBiseTcs «transversal competencies»
wim «21st century skills», moguepkuBaronue yHUBEpCaaIbHOCTh M MEXKIUCHUILIMHAPHOCTh TAKUX
HAaBbIKOB, KaK KPUTHYECKOE MBIIIJIEHUE, COTPYAHUUYECTBO, KPEATUBHOCTb, KOMMYHUKALUA U JIp.
[11;12]. Opranmzanus FOHECKO B pamkax npoekra Education 2030 BbiessieT TpaHCBEpCATbHbBIC
KOMIETECHIIMM KaK KIIOYeBbIe Il OOpa3oBaHMs OyAyIIero M YKasbIBaeT Ha HEOOXOJIUMOCTh
MEPECTPOIKH MPOrpaMM MOATOTOBKU YUHUTENEH, 9TOOBI T€ ObUIM TOTOBBI (POPMUPOBATH y yUAIIUXCS
HaBbeIkn X X1 Beka [ 13]. B otuére KOHECKO oTtMeuaercsi, 9To cucTeéMa MOArOTOBKH I1€1arOriIeCKUX
KaJpoB JIOJDKHA oOecnedyuBaTh pa3BUTHE Yy OYAyLIUMX Y4UTeIed T'MOKOCTH MBILUIEHUS, HaBBIKOB
COTPYIHUYECTBA, pe(IEKCHMH W JPYrUX METaKOMIIETCHIIMH, HEOOXOIMMBIX Ui COBPEMEHHOMH
mKkoyibl. Ananornuno, B mnporpamme OECD «The Future of Education and Skills 2030»
MOJAYEPKUBACTCS, YTO YUYUTENsl CaMU JOJDKHBI 00JlajaTh HIMPOKUM CIEKTPOM KOMIIETEHIIMH,
BBIXO/SIIIMX 32 paMKU MPEIMETHBIX 3HaHWI, YTOOBI OBITh TOTOBBIMH K pOJIIM HACTaBHUKOB U
dacunuraropoB ydeOHoro mporecca [14]. MccnemoBaHus B pasHBIX CTpaHax JEMOHCTPUPYIOT
3¢(dEeKTUBHOCTh BKJIIOYEHHUS] B TIe€Jarormueckue ydeOHble IJIaHbl CHEUAJbHBIX MOJYJEH,
HalpaBJICHHbIX Ha pa3BUTHE Yy CTYJIEHTOB II€1arorTMYeCKUX HAaBBIKOB MCCIIEI0BATENbCKON
NESITeIbHOCTH, IIPOEKTUPOBAHUS MEXIIPEIMETHBIX YPOKOB, UCIIOJIb30BaHUS PEPIIEKCUBHBIX TPAKTUK
u nip. [15;16].

Hayuynas HOBHM3HA HccCeOBaHUS 3aKIIOYAETC B YTOYHEHUH CTPYKTYpPbl METaIllpeIMETHBIX
KOMITETEHINI Oyaynux y4yuTeled XUMUU U pa3paboTKe MoJEIH UX (POpPMHpPOBAHHS B YCIOBUSX
po¢heCCHOHANBHOM TMOJATOTOBKH, OOBEIUHSIONICH MEXIPEIMETHYIO WHTETpaIuio, MpoOIeMHO-
UCCIIeIOBaTeNIbcKOe OOydeHue, MPOEKTHYIO JeSITeNbHOCTh, Y4eOHYI0 KOMMYHHUKALMIO U
pediekcuBHBIE MpakTUKU. B oTiauume ot padoT, paccMaTpUBAIOUIUX OTAEIbHBIE ACHEKTHI
METanpeIMETHOCTH WM YHUBEPCAIbHBIX YUEOHBIX NEHCTBUH, B JAHHOM HCCIIEJOBAaHUM MPEAIOKEH
KOMIIJIEKCHBINA MOJX0/, OPUEHTUPOBAHHBIM MMEHHO Ha MOATOTOBKY OYAYIIMX YUYUTENIEH XUMHH U
BKJIIOUAIOUIUI CHCTEMY KpUTEpHEB, MOKa3aTeledl M JWarHOCTHYECKUX MpPOLEeAyp A OLIEHKH
JTMHAMHUKU COPMUPOBAHHOCTH KOMITETEHITHIA.

Bmecre ¢ TeM aHamu3 JuTeparyphl IMOKa3blBaeT, YTO OOJBIIMHCTBO HCCIEAOBAHUN
paccmarpuBaeT MO0 00IIKe BOMPOCHl KOMIETEHTHOCTHOTO MOJX0Ja, JTUOO OTHENIbHBIE aCIEeKThI
METanpeaIMEeTHOCTH U YHUBEpPCAJIbHBIX YueOHBIX aelicTBuil. Hemocrarouno pa3paboTaHHBIM
OCTaeTCsl BONPOC LIEJCHANPABICHHOTO (HOPMUPOBAHUSI METANPEAMETHBIX KOMIIETEHIIUH UMEHHO Y
OydylmMX Yy4uTelded XHMHUU B YCJIOBHSIX BY30BCKOW MpOQecCHOHANbHON MNOArOTOBKU. Takxke
OTPAaHUYEHHO MPEJCTABJICHBI SMIUPUYECKUE TaHHbIE O MPUMEHEHUU KOMILIEKCA MEeJAarornyecKux
YCIIOBUH, OOBEAUHSIONIETO MEKIPEAMETHYIO HHTETpaliio, HCCIEN0BAaTeNbCKUE —3a/aHus,
MIPOEKTHYIO JESATEeNbHOCTh, KOMMYHUKalMI0 U pedrexcuto. JlaHHbI mpolen ompeneiaus Lelb U
3aJ1auM HACTOSILETO UCCIIETOBAHUSL.

Takum o0Opa3oM, TEOpeTHYECKUH U MPaKTUUYECKHH aHaau3 MNpoOJieMbl IOKa3bIBAaeT, YTO
dbopMHUpOBaHHE METANMpPEeIMETHBIX KOMIETCHUUH OyOylmMX YyduTelned XUMHUU  SBISETCS
BOCTpeOOBaHHBIM HAMpaBICHUEM MEAArorn4ecKuX HccleAoBaHui. [[env Hawe2o ucciedo8anus —
pazpaboTaTh U OKCHEPUMEHTAIBHO TMPOBEPUTH MeJarorudyeckue yciaoBus S eKTUBHOrO
dbopMHUpOBaHMSI ~ METalPEIMETHBIX KOMIETEHLUUW y  CTYIEHTOB-XMMHKOB B  Ipoliecce
npodeccuoHabHON MOArOTOBKHU. J[Is1 JOCTHKEHUS ATOW 1enu ObLTH TOCTaBJICHBI CIIETYIOLIUE
3agaun: (1) ompenenuTh CTPYKTYpYy MU COJEpKaHME MeTalpeiIMEeTHbIX KOMIETEHIMHA Oyayliero
yuutens xumuu; (2) paspabotatb Mojaendb (GOPMHUPOBAHMSA JIAaHHBIX KOMIETEHLUH B
00pa30BaTeIbHOM MPOLIECCE BY3a, BKIIOYAIOLIYIO CIIEUAIbHbIE METOANYECKHUE TPUEMBI U CPE/ICTBA;
(3) osKkcnepuMeHTaJIbHO MPOBEPUTH A(PPEKTUBHOCTH MPEUIOKEHHOW MOJAEIH, HCMOJb3Ys
JMarHOCTHKY YpPOBHEH C(OPMHUPOBAHHOCTH KOMIIETEHIMH JO M IOCie MeJarorndeckoro
BO3/ICHCTBUS.

Tunomesa uccnedosanus 3aKilO4aeTCs B TOM, YTO LEJEHANPABICHHOE BKIIOYEHUE B
npoecCHOHANBbHYI0 MOATOTOBKY Y4YuTeNlell XWMHUU KOMIUIEKCAa MEelIaroru4yecKux YCIOBUM —
MHTETPALUN MEXIUCUUIUIMHAPHOTO COJAEP)KaHMsI, aKTUBHBIX METOAO0B OOy4deHHUs, pedreKCUBHOU
NESITEIBHOCTY M CHUCTEMBl JMAarHOCTUKM — MPUBEAET K 3HAYMMOMY IIOBBIINIEHHUIO YPOBHS
c(OPMHUPOBAHHOCTU MX METANPEAMETHBIX KOMIETEHIIUH.
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MarepuaJjbl 1 METOABbI

HccnenoBanue npoBoamioch Ha 6a3e Kazaxckoro Ilemarornyeckoro YuuBepcutera uM. Adas
no crneuuanbHocty 6B05301 — “Xumusa-nayka” B 2025 yyeOHoM roay. B skcnepumenTe npuHsiu
Y4aCTHE CTYACHTHI 2 Kypca, 00ydJaromuecs o HanpaBlIeHUI0 « XUMUYECKoe 00pa3oBaHue» (BO3pacT
19-20 mer). OOmas BbIOOpPKa cocTtaBWia 28 denoBeK, M3 HUX 14 CTyAEHTOB COCTaBIISUIU
sKcnepuMeHTanabHyro rpynny (31), emé 14 — kontponshyto rpymnmy (KI'). Pacnpenenenue B rpynimst
OCYILECTBIISIIOCH CIy4aiHbIM 00pa3oM, IIPU 3TOM YUUTHIBAJIIOCH BBIPABHUBAHUE TI0 YCIIEBAEMOCTH U
0a30BOMY YPOBHIO OJATOTOBJICHHOCTH, YTOOBI TPYIIIBI OBLIM COMOCTABHUMBI.

@OopMHUpPOBAaHHUE HKCIIEPUMEHTAIBHONM M KOHTPOJIBHOM TPYIIl OCYIIECTBISUIOCH € Y4YE€TOM
MPHUHIMIA COMOCTaBUMOCTH HMCXOJHBIX YCIOBUH oOyueHus. Ha mpenBapurensHOM dTame ObuH
MIPOAHAJIM3UPOBAHbl TIOKA3aTeNIN aKaJlEMUYECKOM YCIIEBa€MOCTH CTYAECHTOB, PE3yJbTaThl BXOJHOMN
JMarHOCTHKM METalpeAMETHbIX KOMIIETEHIMI, a TakkKe YypOBEHb HMX Y4YacTHsl B YyueOHO-
HCCIIEIOBATENIbCKOW M TpymnmnoBoil pabote. Ilocie 3Toro cryneHThl ObUIM pacHpelieleHbl Ha
AKCHEPUMEHTAJIbHYIO U KOHTPOJBHYIO IpynIbl o 14 yenoBek TakuM o0pa3oM, YTOOBI IPYIIbI HE
MMEJIH CYHIECTBEHHBIX Pa3IMUui MO0 MCXOAHOMY YPOBHIO MOATOTOBIEHHOCTH. CONMOCTaBUMOCTh
TPyl THOATBEpXKJAanach pe3yabTaTaMH KOHCTaTHPYIOLIErO Cpe3a: CTATUCTHYECKU 3HAUYHMMBIX
pa3Iuuuii MEXy SKCIIEpUMEHTAIbHON U KOHTPOJILHOM IpynaMu Ha HauaabHOM 3Talle BBISBIECHO HE
o110 (p > 0,05).

Omanvr  sxcnepumenma.  llemarormyeckuii  SKCIEPUMEHT  BKJIOYAd  TpU  OTama:
KOHCTaTUPYIOIUNA, (GOPMUPYIOLUIUN U KOHTPOJIbHBIH.

Ha  xoncmamupyrowem  smane  mnpoBoawiach  NepBUYHAs ~ JAMArHOCTHKA  YPOBHSA
c(hOpPMHUPOBAHHOCTH METANPEIMETHBIX KOMIETEHIIMN: CTYEHTaM Ipelarajiich TECTOBbIE 3aJaHUs
Ha YCTAHOBJICHHE MEXIPEAMETHBIX CBsI3€H, MPAKTUKO-OPUEHTUPOBAHHbBIE 3a/laHUs M0 pa3padoTKe
(dparMeHTa ypoKa C MEXKIPEIMETHBIM COJEpXKAHMEM, AaHKEeTa CaMOOLCHKM  y4eOHO-
HCCIIeIOBATENbCKUX U pe(UIEKCUBHBIX YMEHHH, a Takxke peduexkcuBHoe rcce. Ha gopmupyrowem
smane B SKCIEPUMEHTAIBHON Tpymie ObUl peaJn30BaH KOMIUIEKC IMEAArorMuecKux YCIOBHH,
BKJIIOUAIOIIMHA MEXIPEIMETHBIE 33/1aHusl, NMPOOJIEMHO-UCCIEI0BATEIbCKUE CUTYAllUH, TPYIIIOBBIE
IIPOEKTHI, Y4eOHbIE OUCKYCCHH, pe(IeKCUBHBIE NHEBHUKM M mnoprdosno. KoHTponbHas rpymna
oOydanace IO TpaJUIMOHHOW mporpaMMe 03 CHelMaIbHO OPraHU30BAHHOIO KOMILIEKCa
MeTanpeaMeTHbIX 3ananuil. Ha konmponvbrnom smane Gblna nmpoBeeHa NOBTOPHAs AUArHOCTHKA IO
TEM K€ KPUTEPUSIM U MHCTPYMEHTaM, YTO I03BOJIMIIO COIIOCTaBUTh IMHAMUKY ITOKa3aTesei B 00enx
rpymnmax.

Jl1sl TMarHoCTUKY ObUIN pa3paboTaHbl KPUTEPUU U MOKA3aTENH, ONUPAOLINECs Ha CTPYKTypHOE
HAIIOJHEHUE TOHATUSA «METAlPEIMETHbIE KOMIIETEHLMH y4yuTens xumuu». Ha ocHoBe aHanmsa
nuteparypbl [5;7;10] U HOpPMAaTHUBHBIX JOKYMEHTOB OBUIM BBIJCIICHBI CIEAYIOIINE KITIOYECBBIC
KOMIIOHEHTBI:

1. HTerpaTuBHO-NIPEAMETHBINH KOMIOHEHT — 3HAHNWE MEXIUCIMITIIMHAPHBIX TOHATUN U yMEHUE
yCTaHaBJIMBaTh CBSI3W MEXIY XUMHUEH M JpyrumMu oOsacTsMu Hayku (Ouosorueit, Qpusmkoi,
sKkosiorueit u ap.). Ilokazarenu: o6bEM M OCO3HAHHOCTh 3HAHUN O (DYHIAMEHTAJIBHBIX HAYYHBIX
KOHIIENTaX, BEIXOIAIIMX 32 PAMKH Kypca XMMHH; YMEHHUE OOBSICHUTh XMMUYECKUE SBJICHUS OITUPAsCh
Ha 3HAHUS U3 CMEXHBIX JUCLIUILINH.

2. UccrnenoBatenbCKO-I03HABATENbHBI KOMIIOHEHT — BJIaJIeHHE YHHUBEPCAIbHBIMU y4eOHBIMU
YMEHUSIMH U METOJAaMU Hay4qHOI'O IO3HAHMs, CIIOCOOHOCTh OPraHW30BaTh U NPOBECTH yueOHOE
uccinenoBanue. IlokazaTenu: HaBBIKM MOCTAHOBKM MPOOJIEMHOr0 BOIpOCa, IUIAHUPOBAHUS
HKCIEpUMEHTa, 00pabOTKHU U aHaIM3a HHPOpPMaLUH, (JOPMYITUPOBAHUS BBIBOIOB.

3. KOMMyHUKaTUBHBIE KOMIIOHEHT — pa3BUTHE KOMMYHUKAaTHUBHBIX HAaBBIKOB M YMEHUE
paboTaTh B KOMaHE, MPEJICTaBIsAs HAy4YHYI0 MH(OPMAILMIO JOCTYIMHO JUISL Pa3HBIX ayIUTOPHM.
IToxa3zaTenu: ypoBeHb C(HOPMHUPOBAHHOCTH HABBIKOB y4yeOHOM KOMMYHHKALUU (BEIE€HHE IUAJIOTa,
JMCKYCCHH), COTPYIHUYECTBA B TpYIIE, MyOIUMYHOTO MPEACTaBICHHS Pe3yIbTaTOB, UCIOIb30BAHUS
IIOHSATHOM peUHu.

4. PepnekCUBHO-PETYIATUBHBIA KOMIOHEHT — CIIOCOOHOCTh K Pe(IeKCHH U CaMOperyssiui,
TUTAHUPOBAHUIO COOCTBEHHOH JEATENbHOCTH, KpUTHUECKOMY MblieHuto. Ilokasarenu: ymeHue
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CTaBUTH LIeM 00y4YeHHS, IUTAHUPOBATH CBOE BPEMsl, OLICHUBATh YCIICIIHOCTH BBHIIOJIHEHHUS 3aJaHUH,
KOPPEKTHPOBATH CTPATETUH; TOTOBHOCTh K HEMPEPHIBHOMY CaM0O00OPa30BaHUIO.

Jlist KaKJ1I0r0 KOMIIOHEHTa ObUIM pa3paboTaHbl KPUTEPUH OLEHKH IO TPEXYPOBHEBOH ILIKale:
HU3KUH YpOBEHb, CPEIHHUN YPOBEHb, BHICOKUN YpOBEHb C(OpMHpOBaHHOCTH. Hampumep, HU3KHI
YPOBEHb MHTEIPAaTUBHO-TIPEAMETHOIO KOMIIOHEHTa XapaKTEpU30BAJICA TEM, 4YTO CTYAEHT
3aTpyOHSETCSl MPUBECTH HPUMEPhl CBSI3€H XUMHUU C JpPYTMMHM HayKaMd M HE HCIOJIb3YEeT
MEXIPEIMETHbIEC TIOHATHUS; BBICOKUM YPOBEHb — CTYIEHT CBOOOJHO ONEPUPYET MEKIIPEIMETHBIMU
KaTeropusiMu, IPUBOAUT COOCTBEHHBIE NMPUMEpPHI MHTETpallMM 3HAHMHM W3 pa3HbIX obOjacTeil mpu
O0OBSICHEHUN XMMHYECKHX MPOLECCOB. /[MarHocTiKa MpoBOAMIACH C MCIIOJIB30BAaHUEM CIICAYIOIINX
METO/IOB: TECTHPOBAHME (BKJIIOYABILEE 33/JaHUs HA YCTAHOBJIEHUE MEXIPEIMETHBIX CBsI3ed U
NPUMEHEHHE YHUBEPCAIBHBIX METOOB), aHAIN3 Pe(IEKCUBHBIX 3CCE CTYAEHTOB O COOCTBEHHOM
y4eOHOM JesTeNbHOCTH, AHKETUPOBAaHME M SKCIEPTHOE OLCHUBAHHWE BBIMOIHEHMS] HPAKTHKO-
OpHEHTUPOBAHHBIX 3aJlaHUH (HanpuMep, pa3paboTka pparMeHTa ypoka ¢ MeXIPEIMETHOMN 3a1a4ei).
HanéxHocTe oneHMBaHMs oOecrneuuBanach MPUBICYCHUEM JBYX HE3aBUCHUMBIX HKCIEPTOB —
npenoaasarened kadeappl METOOUKHM o00ydeHus XuMHM. Pa3zpaboTaHHbIE IMAarHOCTUYECKHE
MaTepuaibl MPOIUIM MIpeABapUTEIbHOE OOCYXKICHHE C MpernojaBaTesiIMU Kadeapbl; Ha 3Tare
anpoOaluy  yTOYHSIUCH (OPMYIUPOBKU 3aJaHUil, KPUTEPUM OLEHUBAaHUS M YPOBHEBbHIE
XapakTepUCTUKU  METalpeaIMEeTHBIX KomneTeHIMd. (CoInacoBaHHOCTh OJKCIEPTHBIX OIICHOK
MpoBepsIach € UCMOJIb30BaHNEM Kod(duiinenTa koHKopaanuu Kenganna, 4To mo3BOIHIIO MOBBICUTH
HAJEKHOCTh HMHTEpIIpEeTallud pe3yabTaroB. sl CHIKEHUS CYOBEKTMBHOCTH HMTOTOBas OLIEHKa
(hopMHpoBaIach Ha OCHOBE HECKOJBKUX HCTOYHHKOB JIaHHBIX: TECTOBBIX 3a/laHUM, aHKETUPOBaHUS,
aHayn3a peIeKCUBHBIX 3CCe, TPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUI 1 SKCIIEPTHOM OLIEHKU.

Ha gopmupyrowem smane B yaeOHbIN TIPOIIECC IKCIIEPUMEHTATBLHOM TPYIIBI ObUTA BHEIPECHBI
pa3paboTaHHbIE IEIarOrMYeCKUe YCJIOBUS U METOJUYECKUE MPHUEMBI, HallCJICHHbIE HA Pa3BUTHE
MeTanpeIMETHBIX KoMIIeTeHInN. [lenarornueckne yciaoBus SKCIIEPUMEHTa BKIIIOYAIIH:

1. VHTerparus MeXIPEIMETHOTO COAEPKAHUS — YCUIICHHE MEXAUCLIUILUINHAPHBIX CBSI3€il npu
M3y4eHUHN TPO(PECCHOHATBHBIX TUCIUIUINH. B Kypc MeToauKku oOydeHHs] XUMUN ObLITH 100aBICHBI
CrelMalbHbIE MOAYJIH, PACKpbIBAIOIINE (DyHJaMEHTaIbHbIE IOHATHS HAa CTBIKE XMMUU U JPYTHX HAYK
(HammpuMep, pazfen «XUMHUYECKUE acIeKThl SKOJIOTHYecKuX npobnem», «Mcropuueckre OTKpbITUS
Ha IepeceueHur XUMUU U ¢u3ukn»). CTyJeHTaM Mpeiaraiuch TBOPUYECKUE 3aJaHMs 10 MOUCKY
MEXIIPEIMETHbIX IPUMEPOB U CO3JaHUI0 HMHTEIPUPOBAHHBIX (PArMEHTOB YPOKOB. ITO
COOTBETCTBYET PEKOMEHJIALMSIM AXpPOMYIIKMHON M COaBT. 0 HEOOXOAMMOCTH INPEEMCTBEHHOI'O
Pa3BUTHS MEXKIIPEAMETHBIX IIOHATHH B IIpoLiecce 00y4eHUsI XUMUH [7].

2. Meron mnpoOGiIeMHO-UCCIIEA0BATENBCKOTO O0Y4YeHUsI — LIMPOKOe HCHojb3oBaHue B O
aKTHBHBIX METOJOB, MOOYXIAIOIUX CTYIEHTOB CaMUM OTKpbIBaThb 3HaHusA. Kaxnas Tema
COIIPOBO’K/JJaJIaCh MMHU-UCCIIEIOBAaHUEM WIIM IPOOIEMHON CUTYyaluel, KOTOPYIO CTYICHThI PeIIaiu
B rpymmax. Hampumep, npu wusydyeHuum TeMbl «XHMHYECKOE PABHOBECHE» IPEIJIArajloch
MEXIPEIMETHOE MCCIEAOBAHNE: IPOAHAIU3UPOBATE XHMHUYECKOE PABHOBECHE B KOHTEKCTE
Onoxumuyeckux mpoueccoB (OydepHble CUCTEMBl KpPOBH) M IPEICTaBUTh pPe3yiabTaTbl. Takas
JESTEIbHOCTh pa3BUBajla II03HABATEIbHBIM KOMIIOHEHT M Yy4YWia IPUMEHSTH YHHUBEPCAJIbHBIE
UCClIeIoBaTeNIbCKUE HaBbIKM. JIaHHBIM TOAXOJ corjacyercs C OOUIMMM  HOJIOXEHUSIMHU
KOMIETEHTHOCTHO-OPUEHTHUPOBAHHOTO OOY4YEeHMsI, TJleé YCBOEGHHE 3HAHMH MPOUCXOJIUT Uepe3
AESATENBHOCTD TI0 UX CAMOCTOSITENFHOMY NosydeHuto [17;18].

3. PazBuTHE KOMMYHHMKATHBHBIX HaBBIKOB UE€pe3 COBMECTHYIO paboTy — Ha 3aHATHAX
MPUMEHSUIUCh MHTEPAKTUBHBIE (OPMBI: T'PYNIOBbIE MPOEKTHI, y4eOHblE IUCKYCCHM, B3aUMHOE
oOyuyenue. CtyaenTsl OI' TOTOBUIM B MapaX MUHU-YPOKHU IO CIIOKHBIM TeMaM, MPearoIaratoium
pa3bsiCHEHHE MaTepHana OJHOTPYIITHHKAaM JOCTYIHBIM si3bikoM (peer teaching). Takxe
OpPraHU30BBIBATHMCH KPYIJIbIE CTOJIBI, IJIe 00CYXAATUCh BOMPOCH! O0YUYEHUsI XUMHH Ha aHTJIMHACKOM
A3BIKE, CBA3M XUMHH C MOBCEIHEBHOM XM3HBIO U Ap. Bo BpeMs Takux akTUBHOCTEH oOyuaroruecs
YUWIIMCh SCHO M3JaraTtb MBICIHM, apryMEHTHpOBATh, CIyIIaTh W COTPYJHUYATh, YTO HANPSAMYIO
pa3BHBaeT KOMMYHUKAaTHBHBIH KOMIIOHEHT METAalpeIMETHBIX KoMreTeHuuit [15].
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4. BximoyeHne pedaeKCUBHBIX MPAKTHK W OICHMBAHUE 10 METApPEJIMETHBIM KPUTEPUSM —
KaX/10€ MPAKTUYECKOEe 3aHATHE 3aBEPIIATOCh pedIeKCHeil: CTYICHThI 3aluChIBai, KaKue HOBBIC
YHHUBEPCAIbHBIE CIIOCOOBI IE€ATEIbHOCTH OHU OCBOWIH, C KAKUMHU TPYIHOCTSIMH CTOJIKHYJIHUCDH, KaK
MOKHO MpPHUMEHHUTH MoJy4YeHHble 3HaHUs. Kpome Toro, B DI BBoAMiace cucrema nopmeonuo
Memanpeomemuvlx O0OCMUdICEeHUti: CTYJEHTbl COOUpanyM IPUMEPBl CBOMX pPabOT, OTpa)karollue
pa3BUTHE UX UCCIIEI0BATENIbCKUX U KOMMYHUKATUBHBIX HABBIKOB (OTUETHI 10 MUHU-UCCIIEI0OBAHUAM,
CLICHApUU HMHTETPUPOBAHHBIX YpPOKOB, OT3bIBbl  OJHOTPYNIIHUKOB M  IpenojaBaTelieit).
[lepuoanveckn mMopTHOINO aHAIM3UPOBATIOCH COBMECTHO C MpEIoJaBaTesieM, HaMEUaIUCh MyTH
JambHEHWIero pocra. DTOT 3JIEMEHT CHOCOOCTBOBAN Pa3BUTHIO PeIEKCHBHO-PErYISTHBHOTO
KOMIIOHEHTA U MOTHBALIUU K CAMOPA3BUTHIO.

B Teuenne ¢opMmupyromero srama 3aHATHS C JJIEMEHTaMH METAlpeIMETHON ITOArOTOBKU
MIPOBOJAMIINCH CUCTEMAaTUYECKH B paMKaxX JUCUUIUIMH METOAWYECKOW M MpodeccrnoHanbHON
HampaBJIeHHOCTU. Takue 3a/1aHus BBIOJHSUIMCH B TEUEHUE CEMECTpa Ha MPAaKTUYECKUX 3aHATUAX U
B paMKaxX CaMOCTOSITENIbHOM padoThl CTylneHTOB. B skcnepuMeHTanbHOW Tpymme HCIoIb30BalKCh
3aJlaHus CIEAYIOUINX THUIIOB: pa3paboTka MEXMPEAMETHOIO (parMeHTa ypoka XMMHH C ONOpPOil Ha
OMOJIOTHYECKHEe, JKOJIOTUYECKHE WM (U3MYecKue 3HaHUS; aHalu3 MpoOJEeMHOW CHUTyalluH,
CBSA3aHHOM C XHMMHYECKUM pPaBHOBECHEM B OMOJIOIMYECKHX CHUCTEMaxX; MUHHU-NIPOEKT IO TEMe
“XuMHUecKre acTeKThl 3KOJIOTHYECKUX MPooOiieM”; FPyNIoBast JUCKYCCHUS O POJIM XUMUU B PELLIEHUU
MEXAUCUUIUIMHAPHBIX — 3ajlad; IOJArOTOBKA PE(IEKCHBHOIO OTYeTa TMOCJIE  BBINOJHEHUS
HCCIEA0BATENbCKOTO 3anaHus. Hampumep, nmpu wn3ydeHMHM TeMbl “XHUMHYECKOE paBHOBECHE”
CTYIACHTBl aHalu3upoBaiu OydepHble CHUCTEMBI KpOBH, (popMyiupoBanu MNpoOIEeMHBIA BOIPOC,
BBIJBUT M THUIOTE3y, MOJOMpaIN XUMHUYECKHUE U OUOJIOTHYECKHE OOBIACHEHUS WM NPEICTaBIISIN
pe3ynpraThl B rpynmne. Ilpu u3ydyeHUM OSKOJOTHYECKHM OPUEHTUPOBAHHBIX TEM CTYICHTHI
pa3pabaTbiBasii (pparMeHT ypoka, B KOTOPOM XHMHYECKOE COJAEPKAHNUE CBA3BIBAIOCH C OHATHAMMU
O6rocdepsl, KpyroBopoTa BEIIECTB U BO3IACHCTBUS OTXO/I0B Ha IKOCUCTEMBI.

B omnuume ot sKcnepuMEHTaNbHOW, KOHTPOJIbHAs Tpymma olydansach IO CTaHIApTHOM
nporpaMme 0e3  IIEJICHANpPABIEHHOIO  aKIEHTa Ha MEXIPEIMETHOCTb M CIELUalbHbIE
MertanpeamerHsie 3anannd. Ctynentsl KI' mocenjanu Te jke NUCHUIUIMHBI, HO IIPENOAABATEIN HE
BHEJIPSUIA ONMCAHHBIA BBILIE KOMIUIEKC Mep (MCIOJIB30BAIUCH TPAJUIIMOHHbIE JIEKIIMU, CEMUHAPBI,
nabopaTopHble pabOThI 110 0OBIYHON MPOrpaMMe METOIUKU U IPEIMETHBIX KYpCOB). DTO I03BOJIUIIO
IPOCIEIUTh, KAKHE U3MEHEHHUS ITPOU30MIyT UMEHHO Osaroaapst BBeIEHHBIM B DI nmegarornyeckum
YCIIOBHUSIM.

®opmupyromuii stan amwics oauH cemectp. Ilo 3aBepuieHuu storo nepuoja Obl1 IPoBEnEH
KOHMPONIbHbIU 2Man — WTOTOBas [WAarHOCTHMKAa YPOBHEH METalpEeIMETHBIX KOMIECTCHLIMH Y
CTYIEHTOB 00€MX TIpyHNl MO TeM XK€ KPUTEpUsIM M METOJMKaM, YTO U Ha KOHCTAaTHPYIOLIEM.
Pe3ynpTaThl MEpBUYHOIO U UTOTOBOIO CPE30B CPABHUBAIUCH MEXY COOOH, a Takke Mexay Ol u
KI'. [Insg cratuCTHYECKOM NPOBEPKU JOCTOBEPHOCTU pA3IMYUN MCIONB30BAJICA KPUTEpUH
ITupcona (Ju1a cpaBHEHUs pacHpeAeeHus 0 ypoBHAM) U t-kpurepuil CTbroieHTa (JUIs CpaBHEHUS
cpeaHux OaJlJIOB MHTErpajibHOM OLIEHKM KomnereHiui). Kpome Toro, mpoBoauscs KauecTBEHHBIH
aHaJIU3 M3MEHEHUM B YMEHMSIX M HABBIKAX CTYJEHTOB, BBISBIECHHBIX 4Yepe3 UX MOPT(HOINO U
9KCIEPTHBIE 3aKIIOYCHHUS.

OTHYECKUE aCMeKThl UCCIEeI0BaHUs ObLIM COOJIOJECHBI. YUacTue CTYACHTOB B SKCHEPUMEHTE
ObUIO TOOPOBOJIBHBIM; BCE YUACTHUKM ObUIM MPOMH(OPMUPOBAHBI O LEJIH HCCIEIOBAHNUS, MOPSAAKE
NIPOBEACHUSI JMAarHOCTUKM W MCIOJb30BAaHUM TIOJYYEHHBIX J@HHBIX B OOOOIIEHHOM BHJE.
[lepconanbHble JaHHBIE CTYACHTOB HE PAaCKPBIBAINCH, PE3YJIbTaThl 00padaThIBAINCh AaHOHUMHO U
HCII0JIb30BAIIUCH UCKIIIOYUTEIBHO B HAYYHO-NCCIIEN0BATENbCKUX LelsX. [IpoBeneHne ucenenopanus
OBbLIO COTJIACOBAHO C aJMHUHUCTpALIE 00pa30BaTebHOM MporpaMmbl U Kadeapoii.

Pe3yabTaThl
Hcxoouwii yposeHb memanpeOMemublx KoMnemeHyuil (Koncmamupyiowull cpe3). AHanmu3
JAHHBIX, COOpaHHBIX HA Hayalie DKCIEPUMEHTA, MOKa3all, 4To OOJILIIMHCTBO CTYJCHTOB 2 Kypca
HMMEIOT HEJ0CTAaTOYHO Pa3BUThIE MeTanpeIMeTHbIe yMeHus. B 1enom mo Bei6opke b okoo 10%
126



SDU Bulletin: Pedagogy and Teaching Methods 2026/2 (75)

YYaCTHHUKOB TPOJIEMOHCTPUPOBAIN BBICOKHI YPOBEHb C(POPMHUPOBAHHOCTH HCKOMBIX KOMIIETEHIIHIA,
50% nHaxoamnuch Ha cpeaHeM YpoBHE, U 0koio 40% — Ha Hu3koM. Ilo rpynmam cutyanus Oblina
CXOKEHW M cratucTudecku 3Hauumble pasnuuus mexay O u KI' orcyrcrBoBanu (p > 0.05), uto
MOATBEPXKIAET KOPPEKTHOCTh NCXOJHOTO paclpeeieHusl.

Haubosiee mnpoOneMHBIMH  KOMIIOHEHTAMH  OKAa3aJIUCh  MHTETPAaTUBHO-TIPEIMETHBIA U
pedeKCUBHO-peTyISTUBHBIN. Tak, 3HAUMTENbHAs YacTh CTYACHTOB 3aTPYAHSIIACH yCTAaHOBHTH
MEXIIPEIMETHBIE CBS3U: JHIIb 35% ONPOIICHHBIX CMOIJIM JaTh IOJHOIICHHBIA OTBET, YBS3aB
XAMUYECKOe TMOHATHE JBIXaHUS C OWOJOTMYECKUMHU TMporeccaMd. MHOTHE OTBEThl ObLH
(dbparMeHTapHBIMH, CBHJICTCIILCTBYSI O pa3pO3HEHHOCTH 3HaHWM. Pedrexcus Tarxke Oblna ciaabo
pa3BUTa — [0 JJTAHHBIM AaHKET, 0K0JI0 60% CTYAEHTOB PENKO IUIAHUPYIOT CBOE 00yueHue, HE BEIYT
CaMOAHAJIM3 YCBOEHUS MaTepuaa, OCHOBHOM CTpaTerueil MOArOTOBKM K 3aHSITHSIM Ha3blBAJIU
«BBIYYHTh KOHCIEKT». llo3HaBaTenbHbIE W KOMMYHHKATHBHBIE KOMIIOHEHTHl HAaXOIWMIUCh Ha
OTHOCHUTENIbHO JIyYllleM YypOBHE: Hampumep, 0a30Bble HABBIKM MPOBEICHHS SKCIEPUMEHTAa U
00paboOTKN AAaHHBIX UMeNUch y 55-60% cTynaeHTOB (CpeaHHil ypOBEHB), HaBBIKM KOMMYHHKAI[UH
(oOcyxeHne B MajbIX TPYIIax, BBICTyIUIEHUE nepes ayautopueil) —y 50%. OnHako Jaxe B 9THX
o0nacTsX BBICOKUH YpOBEHb ObUI y enuHHUIl. J[aHHBIE KOHCTATUPYIOLIETO 3Tala YKa3bIBAalOT Ha
HEOOXOIMMOCTh YCHJICHHsI PaOOTHI Hall pa3BUTHEM YHHBEpPCAIbHBIX YMEHUH B paMKax ydeOHOTO
nporiecca.

Hzmenenus nocne peanusayuu neoazo2udeckux yciosuti (KoHmpoavusiii cpes). 11o 3aBepieHnn
(dhopmupyroIero Tana B AKCIIEPUMEHTAIBHON TpyTe 3a(UKCUPOBaH 3aMETHBIA POCT MOKa3aTesIen
MeTanpeaIMeTHbIX KoMreTeHui. B Tabnune 1 npeacraBieHo cpaBHEHHE paclpeiesieHHs CTyIEHTOB
o ypoBHsM B OI' u KI' 1o u nocne s3kcnepumeHTa.

Tab6auna 1. PacnpeneneHue CTyIeHTOB MO ypOBHAM CHOPMHPOBAHHOCTH METAIPEIMETHBIX
KOMITIETEHIIMH (710 ¥ TOocye SKCIepUMEHTa, % OT YUCIEHHOCTH I'PYIIIbI)

I'pynna Bpems cpesa Boicokuii Cpennmnii Huskui
YPOBEHb YPOBEHb YPOBEHb
OI' (n=14) | no ’skcepuMeHTa 12% 52% 36%
or M0 CJIE HKCIEPUMEHTA 44% 48% 8%
KI' (n=14) | no skcnepumeHTa 8% 48% 44%
KT’ I10CJIE SKCIEPUMEHTA 12% 56% 32%

Kak BuHO M3 TaONUILIBI, B 3KCIIEPUMEHTAILHOM IPYIIe A0JS CTYIEHTOB C BHICOKMM YPOBHEM
MeTanpeAMETHBIX KoMIIETeHIIMI Bo3pocia ¢ 12% no 44%, Toraa kak B KOHTPOJIbHOW — Jiniilb ¢ 8%
1o 12%. KonnyecTBo cTyeHTOB ¢ HU3KUM ypoBHeM B DI cokparuiock Oosee ueM B 4 pasa (¢ 36%
no 8%), a B KI' — nesnaunrensno (¢ 44% 1o 32%). DTy paznuyus CTaTUCTUYECKH 3HAYUMBI:
KpUTEpUH y* MOKa3ajl, YTO pacrupeiesieHus: o ypoBHsM B DI 10 U mociie CylniecTBEHHO OTJINYAOTCs
(x*=12.5,df =2, p <0.01), Toraa xak B KI' u3MeHeHuil He BBISBICHO HA YPOBHE 3HAUUMOCTHU (> =
2.1, df = 2, p > 0.05). Pazmuuus urorossix pe3ynabtatoB O u KI' Takke sIBISIOTCS CTATUCTUYECKU
3HauuMbiMH (y* = 15.4, df =2, p < 0.001). ns x>-kputepus [lupcona creneHu cBoOOAbI COCTABUIH
df'=2, mockoybKy CpaBHUBAIKCH TPU YPOBHS C(HOPMUPOBAHHOCTU KOMIIETEHIIUI: BEICOKHH, CpEAHMIA
1 HU3KMHA. [lonoHUTeNbHO paccMaTpuBalics pazmep addekra ¢ ucnoap3oBaHueM kodddunrenta V
Kpamepa, 4dYTO mO3BOJMIO OLEHUTh BBIPAXKEHHOCTh pa3IMUUil  MEXAY CpPaBHUBAEMBIMU
pacnpenenenusiMu. C  y4eToM Maloro oObemMa BBIOOPKHM CTaTUCTUYECKUE PE3YIbTATHI
WHTEPIPETUPOBAIUCH OCTOPOKHO M PACCMATPUBAINCh B COUETAHUU C KAYECTBEHHBIM AHAIN30M
noptdonno, pedIeKCUBHBIX 3CCE€ U IKCIEPTHBIX OIEHOK. TakuM oOpa3om, MOJydeHHbIE TaHHBIE
CBUJICTENBCTBYIOT O TMOJOKUTEIBbHON JWHAMHUKE B HKCIEPUMEHTAJIBHOM TIpynmne M MO3BOJSIOT
MpEABAPUTEIIBHO OLICHUBATh BHEAPEHHBIE MEJAaroruyeckue YCIOBHS KaK IEpPCIEKTUBHBIE IS
Pa3BUTHUS METANIPEAMETHBIX KOMITETCHIIUM.

[Ipn aHanu3e MO KOMMOHEHTaM HauOOIbIIMK Tporpecc B DI OTMEYEH MO WHTETpaTHBHO-
MPeAMETHOMY u MCCIIE0BATENbCKO-TIO3HABATEILHOMY KOMIIOHEHTAM. CryneHTsl
AKCMEPUMEHTATIBLHONM TPYIIBI CTAIH JIYYIle YCTAHABIMBATH CBS3H XUMHH C JPYTUMU HAyKaMu: B
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utoroBoM TectupoBaHun 80% Ol ycnemHo cCnpaBUIUCh € 33JaHUSIMM Ha MEXIPEIMETHOE
oOwsicienue (mpotuB 35% panee). MHorue OTBeTHI cTanu Ooyiee pa3BEPHYTHIMHU, COJCPIKAIU
MOHATUS W3 pPa3HbIX oOmacteil. Hampumep, Ha OTKPBITBIA BOMPOC O POJM XMMHUU B DPELICHUU
HKOJIOTUYECKUX TpolieM Bce cTyaeHTbl DI manu OTBET, CBSA3BIBAIOIIMI XMMHUYECKHE 3HAHUS C
OMOJIOTUYECKUMU U Te0T pa@UUECKUMHU aclieKTaMH (MCTO0Ib30BaIH MOHATHS OHOC(hEphI, KpyroBOpOTa
BEIIECTB, BO3JCHCTBHS OTXOJIOB HAa AIKOCUCTEMBI), TOTJa KaK Ha KOHCTaTUPYIOIIEM JTalle I0JIOBUHA
OTBEUasa TOJIbKO B Mpejesax mpeaMera «XuMus» (JIMOo BOBCE 3aTpyaHsuIach OTBETUTH). CpeaHuit
0aJut 1Mo MHTErpaTuBHO-NIpeaMeTHOMY 010Ky B DI BBIpoC ¢ 0.55 mo 0.82 (mo mkaie 0—1), Torma kak
B KI' — ¢ 0.53 o 0.60 (pa3uuiia poctoB 3HaunMma, t-kpurepuid, p < 0.01).

[Io wuccrnenoBaTeNbCKUM YMEHHMSIM pOCT Takke 3HauuTenbHbd: B O 70% cTyneHTOB
IIPOJIEMOHCTPUPOBAIIM BBICOKYIO UCCIIEIOBATENBCKYIO aKTUBHOCTD U CAMOCTOSTEIBHOCTH (Ha 3aIIUTe
CBOMX MUHH-TIPOEKTOB, B YMEHUH (DOPMYIUPOBATH BHIBOJBI M3 JAHHBIX HKCIIEPUMEHTA), TOT/Ia KaK
Ha crapre Takux Obuio 20%. CrymeHTsl OI' Ha WTOroBOM aTTecTalM YBEPEHHO BBINOJIHSIIN
SKCIEPUMEHTAJIbHBIE 3a/laHus: K MpHUMEpy, IPHU MPOBEIEHUU JIabOPATOPHOTO OMbITA IO AHAINU3Y
kauectBa BoAbl 90% copaBUIUCh C (QOPMYIMPOBKOW THUMOTE3bl M MPEAJIOKEHHUEM IUIaHa
UCCIIEIOBaHUS, XOTs U3HadaibHO JUIb 40% MOTIIM CaMOCTOSITENILHO CIUIAHUPOBATh AKCIEPUMEHT.
B KI' ynyuiieHust mo 3ToMy KpUTEpHIO ObUIM CKPOMHEE: 101 CTY/IEHTOB, YCIEIIHO CIIPaBUBIIMXCS
C aHAJIOTMYHBIM 3aJaHueM, MoBbIicuaach ¢ 35% mo 50%.

KoMMyHHMKaTHBHBIN KOMIIOHEHT y cTylneHToB Ol Takxke ymydmuics: HaOIIOACHUs MOKa3alu,
YTO K KOHILYy SKCIIEPUMEHTa OHM CTaJIM aKTHBHEE Y4acTBOBATh B TUCKYCCHUSAX, JIy4IllIe MPE3EHTYIOT
pe3ynbTaThl paboThl. Ha utoroBoM cemMunape, rie o0e rpymibl TOTOBHIIN BBICTYIUICHUSI, YieHbl DI
B cpeaHeM HaOpanu Oosiee BBICOKHE OLEHKU 3KCIIEPTOB 33 KPUTEPHH <GSICHOCTH H3JIOKEHUS» U
«yMEHHE O0TBEeYaTh Ha BOMPOCH! aynutopun» (B 4,5 u3 5 6amnos npotus 3,8 6amnos y KI', p < 0.05).
CrynenTtst DI cranmu 0oJiee yBepeHHO B3aUMO/ICHCTBOBATH C OJHOTPYIITHUKAMH, 3aMEUYCHO Pa3BUTHE
HaBBIKOB apryMEHTAllMM W COBMECTHOIO pelleHHs mpobieM. MHorume u3 HHUX OTMEuYalId B
pediekcusx, 4To IpyNIOBbIE NMPOEKThl U B3aMMHOE OOYy4YE€HHE IMOMOIVIM MM HAaydUTbCs JIydlle
OOBSICHATB CJIOKHBIE TIOHATHSI TPOCTHIM SI3BIKOM.

PednexkcuBHO-peryasTUBHbBIE yMEHMsI MOBBICHIMCH B MEHBIIEH CTENEHH, HO MO3UTHUBHAs
JUHaMUKa Toxke npucyrcrByer. B OI' k koHny skcriepumenTa 60% CTyIeHTOB AEMOHCTPUPOBAIN
C(OPMHPOBAHHOCTh HABBIKOB CaMOPETYJSLMM Ha CpPEIHEM M BBICOKOM ypoBHE (mpotuB ~30%
paHee): OHM IUIAHMPOBAJIM HMOJArOTOBKY K 3aHSATHSAM, CTAaBWJIM LIEIM B Y4EOHBIX MPOEKTAX, yMeENIU
KPUTHYECKH OLEHUTh CBOM cialble MecTa. JTOMY CIIOCOOCTBOBAJIO BBEAEHHE MOPT(HOINO U
peQIIEeKCUBHBIX 3cCe: 10 OT3bIBAM CTY/AEHTOB, IEPBOHAYAIBHO 3Ta MPAKTUKA JAaBajach HEJIETrKo, HO
IIOCTENIEHHO OHM IPUBBIKIM aHAIU3UpoBaTh cBoM AocTikeHUs. B KI' ke ocoObIx M3MeHeHUil B
IIPUBBIYKAX CAaMOAHAJIN3a HE BBISBJICHO — JIMIIb HECKOJIBKO UEJIOBEK Hauyald BECTU KOHCIIEKTHUBHBIE
IUTaHbl MOATOTOBKM K 3K3aMEHaM, TOr/la Kak OOJIBIIMHCTBO COXPAHSUIO CTapble MOJAEIM (Y4UTb
MaTepuall Iepeji KOHTPOJIEM 3HaHUH U T.I1.).

O060011ast pe3ynbTaThl, OTMETHM, YTO B HKCIEPUMEHTAIBHOM IpyIIe YIydlIeHNUs IPOU30LUIN
[I0 BCEM KOMIIOHEHTaM MeTalpeJMETHbIX KOMIETEHIUH, TOorja Kak B KOHTPOJBHOM TIpymie
M3MEHEHHMsI €CJIM U UMEJIM MECTO, TO HE CTOJIb 3HAYUTEIIbHBIE U HE 3aTPOHYIIM MHOTHE aCHEKThl. DTO
CBHU/IETEIICTBYET O IMOJIOXKUTEIBHOM TUHAMUKE (POPMUPOBAHUS METANpPEeIMETHBIX KOMIETEHIUH B
HKCTIEPUMEHTAIBHOM TpyIie U MO3BOJISET MPEABAPUTEIHHO OLIEHUBATh MPEATIOKEHHYIO MOJIENb KaK
NEPCHEKTUBHYIO.

Oo0cyxknenue
HOJ’Iy‘lGHHHC pPE3YyIbTAThl COIJIACYIOTCS C BBIBOAAMHU OPYI'UX I/ICCJ'IC,Z[OBaTeJ'IeI\/'I O TOM, 4YTO
nepexoa OT TpaaulnuOHHOI'O 06yquI/1${ K JOCATCIBHOCTHO-KOMIICTCHTHOCTHOMY TIPUHOCHUT
CYIICCTBCHHYIO IOJIB3Y B MOATOTOBKC 6y,£[y11_[I/IX y‘lHTeJ’IefI. HOJ’Iy‘{CHHBIC JaHHBIC ITOKAa3bIBAKOT, YTO
HUHTETrpalusd MEXKIPCIMETHOIO IOAXO0Ja B IMIPOrpaMMy MCTOI{I/I‘-IGCKOfI MOATOTOBKH YUYHTCIII XUMUU
Be,[[éT K POCTYy MCKIANCHUIINIMHAPHBIX 3HAaHUU U HaBLIKOB Y CTYACHTOB. 910 CO3BYYHO IaHHBIM
AXpOMYIIKUHOM U KoJuier [7], OTMETUBIINX 3PPEKTUBHOCTD YCUICHHS MEXIIPEIMETHBIX CBS3€H B
KypC€ MCTOAUKHU NPCHoJaBaHus AJII OCBOCHUA CTYACHTAMH MCTANPCIMCETHBIX TpeGOBaHI/Iﬁ I'oCo.
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B ux skcnepuMenTe, Kak U B HallleM, OJJHAM U3 KIIIOYEBBIX YCIOBHI CTaJIO IOCTPOCHHUE COACPIKAHUS
o0y4eHHsT XUMHUHU C YYETOM CMEKHBIX JUCHUIUIMH U (OPMHUPOBAHUE y CTYACHTOB LEIOCTHOTO
MOHMMAaHUs TpeAMeTHOW oOmactu. Hamum  pe3ynpTatbl  KOHKPETU3UPYIOT 3TH  BBIBOJBI
NPUMEHUTEIPHO K XHUMHYECKOMY OOpa30BaHMWIO, IOKA3blBas CTATUCTHYECKH 3HAYUMBIH pOCT
MHTETPATUBHOTO KOMIIOHEHTA KOMITETCHIIUH.

Bonee BblpakeHHass JUHAMUKA HWHTETPATUBHO-TIPEIMETHOTO M HMCCIIEJOBATEIbCKO-
MO3HABATEIHHOTO KOMIIOHEHTOB MOXXET OBITh OOBSICHEHa TEM, YTO WMEHHO ATH KOMIIOHEHTHI
HaNpsSMYI0 aKTHBH3HPOBAIUCH Yepe3 MEKIPEAMETHBIC 3aJaHus, TPOOJIEeMHbIE CUTyallul ¥ MHHU-
uccnenoBanus. CTyIeHTHI SKCIIEPUMEHTAILHON IPYIITBI HE TOIBKO BOCIPOU3BOIMIIN TEOPETUICCKIE
3HaHUS, HO U IPUMEHSUIN UX MPH OOBSICHEHUN XUMHUYECKUX SBICHUH C OMOPON Ha OHOJIOTHYECKHE,
9KOJIOTMYECKHE M (PU3UYECKHE CBSI3U. DTO CIOCOOCTBOBAJIO PA3BUTHIO CIIOCOOHOCTU BHJETH
XAMHUYECKOE CoJiepKaHue B 0oJiee MMUPOKOM HAYYHOM M MPAKTHYECKOM KOHTEKCTE. B TO e Bpems
peQIeKCUBHO-PETYISITUBHBII KOMIIOHEHT TI0OKa3aJl MEHee BBIPAKEHHYIO ITUHAMHKY, MOCKOJIBKY
(dbopMUpOBaHHE YCTOMYMBBIX HAaBBIKOB CAMOAHAJM3a, TUIAHHUPOBAHUS M CaMOPETYISIMH TpeOyer
0oJiee IUTUTEIBEHOTO BPEMEHH M PETYIISIPHOTO MEeAarorHIeCcKOro CONPOBOXKICHUS. JJaHHBIH pe3ybTaT
MOTBEPXK/TaET HEOOXOAMMOCTh CHUCTEMHOTO BKIIOYCHHS DPE(IEKCHBHBIX IMPAKTHK HE TOJBKO B
OTIENBHBIA CeMeCTp, HO W Ha TPOTSDKEHHH BCeH NPO(eCcCHOHAILHOW MOATOTOBKH OYIyIINX
YUHUTENIEH XUMUU.

[TpumeneHre MpoOIEMHO-HCCIIEIOBATEIBCKIX METOJIOB 00ydeHHs B DI’ moka3ano BBICOKYIO
Pe3yIbTaTUBHOCTD B PAa3BUTHH MIO3HABATEIHHOM CAMOCTOATEIFHOCTH M UCCIIEIOBATEILCKIUX YMEHHUI
CTyIEeHTOB. B nmrTeparype moqué€pkmBaeTcsi, 4TO pa3BUTHE METANPEJIMETHBIX KOMITETCHIIUH
HEBO3MOKHO 0€3 M3MEHEHHSI POJT 00YJarOIIETOCs — U3 ITACCHBHOTO MOTPEOUTENS 3HAHUHM OH JIOJIKEH
cTaTh uccienoBateneM, OTkpeiBaTeneMm [8;13]. Hamr skcrepuMEHT MPOJAEMOHCTPHPOBAT Ha
MpaKTHKE, YTO JaKe€ B pamMKax OTAEIbHOro mpeamera (METOAUKH MPErnoAaBaHUs XHUMHH) MOXHO
CO3aTh Cpe.ly, I'/ie CTYJCHTHI aKTUBHO JTOOBIBAIOT 3HAHUS, U ATO MPUBOAUT K POCTY LIEIOr0 CIIEKTpa
HaBBIKOB. IHTEpecHO, 4TO B KOHTPOJILHOH IpyIine, 00ydaBIIeics: TpaAUuLIMOHHO, UCCIIEI0BATENbCKIE
YMEHHUSI BBIPOCIIM HE3HAUUTEIILHO — BEPOSATHO, 3a CUET OOLIETr0 yBETUUYECHHUS OIBbITa K KOHITY ToJia, —
HO 0e3 crenualbHON OpraHu3alvu AESITeIbHOCTH CYIIECTBEHHOIO Mporpecca He MPoU301uIo. DT
MOAYEPKUBAET 3HAYMMOCThH LEJICHANPABICHHOIO METOJAWYECKOTO PYKOBOJACTBA. [laHHBIA BBIBOJ
co3ByueH ¢ mosunueit A.A. BepOULIKOro 0 TOM, YTO KOHTEKCTHOE OOydeHue, MpHUOIMKEHHOE K
peasibHON MpodecCHOHANBHON AESITENbHOCTH, ABISETCS HEOOXOIUMBIM YCIOBHEM (DPOPMHUPOBAHUS
npodeCcCHOHATBHBIX M METalpeJMETHBIX KOoMIeTeHnui mnemarora [18]. B Hamiem ciaydae posib
KOHTEKCTa UTpajly MPaKTUKO-OPUECHTUPOBAHHbBIC 33JaHUSI U UMHUTALUS peasibHOM paboThl yuuTess
(pa3paboTka YpOKOB, MpOBEAECHHE SKCIEPUMEHTOB), YTO MOATOTOBUJIO CTYIEHTOB K DPELICHHIO
aHAJIOTUYHBIX 33J1a4 B Oyaymiel padore.

Oco0o ciemyeT OTMETUTH BIMSHUE KOMMYHHUKATHBHO-OPHUEHTUPOBAHHBIX METOJIOB (TPYIIOBBIX
MIPOEKTOB, OUCKyccuil) Ha pasutue soft skills Oymymmx yuuteneil. 3a Bpems SKCIEpUMEHTa
cTyAeHThl DI OLIyTUMO MPOJBUHYINCH B YMEHUU COTPYAHUYATh U KOMMYHUIIUPOBATH. DTO BaXKHBII
pe3ynbTaT, TaK KAk KOMMYHHKAaTHBHAS KOMIETEHTHOCTh — OJIMH U3 KOMIIOHEHTOB METalpeIMETHBIX
KOMIIETEHIIMII — MpsSMO BJMSIET Ha YCIEUIHOCTh meaarora B mpodeccuu. Hamm HaGmoneHus
COTJIACYIOTCS € 3apyOEeKHBIMU HCCIIEI0OBAHUSMU, OTMEUYAIOUTUMU 3((HEKTUBHOCTh KOOMIEPATUBHOTO
OOyYeHHS] W COBMECTHBIX IPOCKTOB ISl Pa3BUTHSI COLMATBHBIX HABBIKOB yumtenei [15;16].
Hanpumep, B pabore MarBuenko u IlonoBoii, NocBsIIEHHON MOJArOTOBKE yuHuTeded B YKpauHe,
NOMYEPKUBACTCS, YTO COBpEMEHHas MpodeccHoHanbHas TMOATOTOBKA JIOJUKHA — BKIIHOYATh
KoJmabopaTuBHbIe (QOpPMBI  paboThl, uyTOOBl (opMupoBaTh y OYyIyIIMX TE€JaroroB HaBBIKU
KOMMYHHKAI[Md M KOMAaHJHOTO pemieHus: npobmeM [15]. Mbl BUIuM, YTO B HAIIMX YCIOBHUSX
110100HBIN MMOIX0 TAKXKE MPHHEC MOJIOKUTENBHBIN 3PPEKT: CTYASHTHI HAYUYMUIUCh HE TOJIBKO JTy4llle
BbIpaXKaTh CBOM MBICIH, HO W CIYyIIaTh JIPYTUX, COBMECTHO pa3palaThiBaTh HJEU. DTO IOJDKHO
MO3UTHUBHO CKAa3aThCsl HA MX FOTOBHOCTH K paboTe ¢ KJIACCOM, K B3aUMOJECHCTBUIO C KOJUIETaMH,
POJUTENAMHU.

HecmoTps Ha ycrnemrHocTh (OPMHPYIOLIETO 3KCIEPUMEHTA, OTAEIbHBbIE acleKThl TpPeOyroT
nanbHeimero obcyxaeHus. Tak, peduiekCuBHAs KylIbTypa CTYIEHTOB XOTS W yIy4IlIMWjach, HO
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OCTajaCh OTHOCUTEJIBHO YSI3BUMON CTOPOHOW. MOJKHO MpEAIoIoKUTh, YTO Ha pa3BUTUE
pedIeKCUBHO-PETYISATUBHBIX YMEHUN TpeOyeTcst 00JIbIe BpeMEHH 1, BO3MOYKHO, HHAUBUAYAJILHOTO
CONPOBOXICHUS. B paMkax OJHOro cemecTpa CII0)KHO 3HAUUTENIBHO IEPECTPOUTH YCTOSIBIIMECS
y4eOHbIe IPUBBIYKH CTYICHTOB. BEposSTHO, BKIIIOYEHHUE 3IEMEHTOB pe(IeKCHH JOKHO HAYMHATHCS
C MEPBBIX KYPCOB H MOICP)KUBATHCS HA POTSHKEHUH BCETO 00YyUEHHSI, YTOOBI K BBIITYCKY Oy TyIIHiA
YUUTENb OBUI BIIOJIHE TOTOB K CaMOPETYISIIMU NPOo(GEeCCHOHATBHON aesTenpbHOCTH. Kpome Toro,
M0JIE3HO OBLIO OBl YCHJIUTH MOTHBALMOHHYIO COCTABISIONIYI0 — OOBSCHATH CTY/AEHTaM IICHHOCTb
MeTarnpeIMETHBIX KOMIIETEHIINHI [T BX COOCTBEHHOM Kapbepsl 1 2P dekTuBHOCTH paboThl. B Hammx
aHKeTax I10cJe IKCIEPUMEHTa OOJIBIIMHCTBO CTYAEHTOB DI MOJOXKUTEIBHO OLEHWIN HOBBIH OIIBIT,
HO 4YacTh BCE JK€ BBIpaXaja COMHEHHs, 3a4eM, K MpUMepy, TPATUTh Bpems Ha pedaeKCHBHBIE
JTHEBHUKU. TyT MpOCiexXUBaETCs HEOOXOJUMOCTh U3MEHEHHSI MEHTAJIUTETA: IEPEX0]] OT BOCIPUATHUS
00yueHus KaKk yCBOCHUsI KOHKPETHOU MH(pOpMalluU K TOHUMAaHUIO €ro Kak pa3BUTHS CIOCOOHOCTEN.
OTo oTpaxkaer rnobanpHyro TeHJeHuuio: kak otMeuaeT OECD, BaxkHO copMHUpOBaTh y CaMUX
MeJIaroTOB MBIIIJICHUE HEMPEPHIBHOTO Pa3BUTHsI, TOTOBHOCTh YUUThCS yuuThes [14].

WHTepecHbIM HAaOI0JEHUEM CTAJIO TaKXkKe TO, YTO HeKoTopble cTyAeHThl KI' Hauanu nepeHumars
AJIEMEHTHl HKCHEPHUMEHTANbHBIX METOJ0B (HedpopmanbHO). OT OTAENBHBIX MpenojaBaTesen
noctynaia uHpopMmarus, 4ro cryaeHTsl KI' nposBisiiu mHTEpec K TOMy, UTO JI€Nal0T UX KOJUIETH U3
O, wu, wnampumep, mnapy uemoBek wu3 KI' camocrosiTesbHO MOMPOOOBATM IMOATOTOBUTH
MHTErPUPOBAHHOE COOOIIEHHE MO0 XMMHMHM M OHOJOrMH, XOTS OT HUX 3TO HE TpeboBanoch. ITO
TOBOPUT O TMOTEHIMAIBHON MO3UTUBHOMN «3apa’kaeéMOCTH» HAESIMHU METalpeIMETHOCTU: KOTla
CTYICHTBl BUIAT HOBBIH TBOpPYECKHI NOJIXOJ B YydeOe, OHM MOTYT 3aWHTEPECOBATHCI U
MOAKIIIOUUTECS, AaKe eciid (popMalibHO HE BKIIIOUEHBI B 3KclepuMeHT. B macmitabax dakynbrera
3TO BHYILIAET ONTUMM3M: €CIM METOJHKa OyAeT MEHATbCA, TO MOKET ChOPMHUPOBATHCS HOBAs
KyJIbTypa 00y4eHHs], B KOTOPOH MeTalpeIMETHbIE KOMIIETEHIIMH CTaHYT €CTECTBEHHOM U KEeJIaHHON
LIEJIBIO ISl BCEX CTYIEHTOB.

Hame unccrnenoBanue, 0e3ycioBHO, MMEET OrpaHudeHus. Bo-mepBbiX, BbIOOpKa OrpaHHuYeHa
OJIHUM BY30M M OTHOCUTEJIBHO HEOOJBIINM KOJIMYECTBOM CTYAEHTOB — 28 YEJIOBEK, YTO CHUXKAET
BO3MO’KHOCTh IIMPOKOr0 OOOOLIEHHs MOJYYEHHBIX pEe3yabTaTOB. B CBSA3M C 3THUM pe3yibTaThl
HCCIIEIOBAHUS CIIEAYeT pacCMaTpUBaTh Kak apoOallMOHHbIE U TpeOyrolue AaabHEeHIIeH MpoBepKu
Ha Oojyiee MIMPOKON BbIOOPKE. BO-BTOPBIX, (hopMHUpYOLIMIl Tan ATWICA OJUH CEMECTp; JAaHHBIN
NEpUOJ TO3BOJIMI BBISIBUTH IOJIOKUTENIBHYIO JMHAMUKY (OPMHUPOBAHMS METallPEeIMETHBIX
KOMIIETEHIUH, OJHAKO HE /1aeT BO3MOXHOCTH B IOJIHOM Mepe OLEHUTh YCTOMUUBOCTD MOJYyYEHHBIX
pe3yiabTaToB, OCOOEHHO IO peqUIEKCUBHO-PETYIATUBHOMY KOMIIOHEHTY. B nanpHeHmmnx
UCCIICIOBAaHUAX IUIAHUPYETCS PACIIMPUTh BbIOOPKY, BKJIIOYMTH CTYJEHTOB M3  Pa3HBIX
0o0pa30oBaTeNIbHBIX OpraHU3alMi, a TaKKe IPOBECTH OTCPOUYECHHBIH KOHTPOJIb Ui OLEHKU
J0ArOCPOYHOro 3¢ ¢eKTa MpeuIoKeHHONH Moienu. B-TpeTbux, OlleHKa KOMIIETEHIIMI BCEr/ia HOCUT
N0 CyOBEKTUBHOCTH — Mbl CTApallUCh MPUMEHATh Pa3HOOOpa3HbIE METOJbl JMArHOCTUKH, HO
MIOJIHOCTBIO YCTPAaHUTh CYOBEKTHUBHBIM (hakTop cinoxkHO. Tem He MeHee, MOJIyYCHHbIE YETKHE
KOJIMYECTBEHHBIE Pa3InyMsl U MOATBEPKICHUE CTATUCTUUYECKUMHU METOJaMU MOBBIIIAIOT JOBEPHE K
pe3yibTaram.

OTnenbHO OTMETUM, YTO BHEIPEHHE OIMCAHHBIX MEJarornyeckux YCJIOBMH NOTpeGoBajo
yCWIMHA OT ImpernojaBaTeneil — mepepaboTKM y4yeOHBIX IUIAHOB, Pa3pabOTKM HOBBIX 3a/1aHUl,
JIOTIOJTHUTEIBHOTO BpEMEHH Ha aHaIU3 MOPT(OJINO U T.I1. DTO O3HAYAET, YTO JJIsl MaCIITAOUPOBAHUS
TAKOTO OIbITa HY)KHa TOTOBHOCTh MPO(ECCOPCKO-TPENnoIaBaTeIbCKOro COCTaBa K HM3MEHEHUSM,
BO3MOJKHO, METOJMYECKass MOJJIepKKa U OOMEH Jy4yllIMMHU NpakTUKaMu. B mepcnekTuBe CTOUT
pa3paboTaTh METOAWYECKHE PpEKOMEHJAlMU JUIi BY30B [0 MHTErpalud MeTanpeAMETHOTro
KOMIIOHEHTa B TIOJITOTOBKY YYUTEJEH eCTeCTBEHHOHAaYYHOTO PO HIIS.

CpaBHuBas Halld BBIBOABI C MEXIAYHAPOJIHBIM ONBITOM, NOJYEPKHEM: TEHAEHIUSA K
(hopMHUPOBaHHIO y yUUTENEH YHUBEPCAIbHBIX KOMIETeHIIN Habmoaaercs noscemectno. KOHECKO
MHUIMMPOBAJIO MWJIOTHBIE IPOEKTHl IO NEepenojroToBke yuurenaed B psne crpan (Hemau,
CosomoHOBBI OCTpoBa) ¢ LENbIO MHTErpallMd TPAHCBEPCAJIbHBIX HABBIKOB B MPAKTUKY
npenojaBanus. [lepBele OTUETHI TMOKa3alIM, YTO INPHU LEJICHANPABIECHHON MNOIIEPKKE YUUTEINSA
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HAYMHAIOT MCIOJIB30BATh HOBBIE METOJbI M UYBCTBYIOT ce0s yBEpEHHEE B POJIM HACTABHHKOB IO
HaBeikaM XXI Beka [13]. Ham skcrepuMeHT m00aBisieT K 3TOW KapTHHE JaHHbIE HMMEHHO O
HaYaJIbHOM MOJATOTOBKE YYHMTEJEH — IOKAa3bIBas, YTO YHUBEPCUTET MOXKET 3aJI0KUTHh (PyHIaAMEHT
METanpeIMETHOW KOMIIETEHTHOCTH €LIIE JI0 BBIX0JIa MOJIOJOTO CIIEHUAINCTA B IIKOJTY.

B nenom, mosiydeHHblE pe3yibTaThl MO3BOJIAIOT MPEABAPUTEIBHO IMOATBEPAUTH HCXOJHYIO
TUIOTE3Y O TOM, YTO LIE€JIEHANPABICHHOE BKIIOUEHNE MEXKIIPEAMETHON HHTErpaluu, NpooIeMHOTO
o0Oy4eHHs1, KOMMYHUKAIIMK U pediexcru B Mpo(ecCHOHANBHYIO MOArOTOBKY OYAYIIUX yYHTEIeH
XUMHHM CHOCOOCTBYET IIOJIOKUTEIBHOM JMHAMHMKE METalpeIMETHBIX KomneTeHnui. Hayuno-
METOANYECKass 3HAYMMOCTh HMCCIEJOBAaHUS 3aKII0YaeTCs B pa3pabOTKe W MEPBUYHON armpoOanuu
MoJen (POPMUPOBAHUS METANPEIMETHBIX KOMIIETEHIIMNA OyTyIuX YIYUTEIeH XUMHH.

3akioueHue

B xone uccnenoBanusi Obula yroOuHEHa CTPYKTypa METalpeIMETHBIX KOMIETeHIMH Oyaymux
yuuTened XMMHH, BKIIIOYAIOIas MHTETPaTUBHO-NPEAMETHBIN, HCCIeI0BaTEIbCKO-II03HABATEIbHBIN,
KOMMYHHUKAaTUBHBIA U pe(IeKCUBHO-PETYISITUBHBIA KOMIIOHEHTbl. Ha OCHOBE JaHHOW CTPYKTYpbI
Obuta paspaboraHa Mozenb (QOPMHUPOBAHUS METANPEIMETHBIX KOMIIETEHIIMH B Ipolecce
npodeccuoHaNbHON NOATOTOBKY OyIyIIMX YUUTENEeH XUMHH.

[IpoBenéHHbI MeAarornyeckuii SKCIEPUMEHT I0Ka3ajd IMOJIOKUTEIbHYIO JUHAMHUKY B
SKCIEPUMEHTAJIbHOW TpyIIe MO CPaBHEHHUIO C KOHTposbHOM rpynmnoil. Haubonee 3ameTHbIE
U3MEHEHUs  ObUIM  BBISBIEHBI 10  HMHTErPAaTUBHO-NPEIMETHOMY M  HCCIIEI0BaTeNIbCKO-
M03HABATEIbHOMY KOMIIOHEHTAaM, YTO CBS3aHO C MCHOJb30BAaHMEM MEXIPEIMETHBIX 3aJaHUM,
poOJIEMHO-UCCIEIOBATEILCKUX CUTYallMi W MUHHU-TIPOEKTOB. MeHee BbIpaKeHHasl JAMHAMHUKa
pedIIeKCUBHO-PETYIATUBHOTO KOMIIOHEHTA CBUIETENILCTBYET O HEOOXOAUMOCTH 0ojiee IIUTENLHOTO
U CHCTEMaTu4ecKoro (oopMUpPOBAaHUS HABBIKOB CaMOaHAIN3a U CaMOpETryIIsLUY.

[lomydeHHble  pe3ynpTaThl  MO3BOJSIOT  pacCMaTpUBaTh  MPEUIOKEHHBIH  KOMILIEKC
NeJarOTMYEeCKUX YCIOBUH KaK MMEpCHEKTHBHBIA HMHCTPYMEHT (DOPMUPOBAHMS METanpeAMETHBIX
KOMIIETEHIMI Oynymux yuuTenedl xumuu. Bmecre ¢ TeMm uccieqoBaHUE MMEET OTPaHUYEHUS:
HeOoJbIIass BHIOOPKA YYaCTHHKOB, IMPOBEJEHHE JKCIIEpUMEHTa Ha 0a3e OJIHOTO YHHBEPCHUTETA U
OrpaHUYEHHAas IPOJIOJDKUTENIBHOCTE (popMupyromero sramna. [loatomy nosnydeHHble JaHHBIE CIEAYET
paccMaTpuBaTh Kak IpeABapUTEIbHbIE U TpeOyroliMe JalbHEeHIel MpoBepky Ha 0oJiee MIMPOKOH
BBIOOpKE U B Ooiee ATUTEIbHOMN MEPCIIEKTUBE.

IlepcnekTuBbl NaNbHEHIINX HCCIIENOBAaHUN CBSI3aHbI C PACIIMPEHHUEM SMIMPHUYECKON Oa3sbl,
IIPOBEICHUEM OTCPOYEHHOI'O KOHTPOJISl, a TaKKe€ YTOUHEHHUEM JMarHOCTUYECKUX HHCTPYMEHTOB
OLIEHKU METaIpeMETHBIX KOMIIETeHIIUI OyyIHUX yUuTenel eCTeCTBEHHOHAYYHOTO PO QUIIS.
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BOJIAITAK XUMHUA MYTAJIIMJAEPIHIH K9CIBU JAAPJBITBIHIA
METAIIOHAIK K¥3bIPETTEPAI KAJIBIIITACTBIPY HEI'I3I'T ACIIEKT
PETIHAE

Anaarna. Makanaga OoJamiak XUMHST MYFaTIMIEPIHIH METAIOHIIIK KY3bIPETTepIiH KociOu
nasipiay yIepiciHIe KalbINTacTHIPYABIH IEIaroTHKAIBIK MapTTaphl KapacThIPbUIAIbL. 3ePTTCYIiH
MaKcaThl — METAIOHIK KY3bIPETTEP/IIH KYPBUIBIMBIH HAKTBLIAI, OJapibl JaMBITYFa OarbITTaJIFaH
MOJIENB/I1 931pJIey )KOHE YHUBEPCUTETTIK JANBIHIBIK KOHTEKCIH 1€ OHBIH THIMJIUIITTH YKCIIEPUMEHTTIK
Typae Tekcepy. MeTanoHIIK Ky3bIpeTTep HHTETPaTUBTIK-TIOHIK, 3€pTTEYIIUTIK-TIO3HABATEIIIK,
KOMMYHUKATHUBTIK JKOHE  PEQUICKCUBTIK-PETYISITUBTIK KOMIIOHGHTTEpAIH Oipiiri  peTiHze
tycingipiteni. 3eprrey Kas¥IIY yHuBepcuteTiHiH «Xumusa» OuriM Oepy OarmapiiamachlHBIH 2
KypceiHaa oKuThiH 28 crymeHtriH (14 — skcmepumeHTTIK, 14 — Oakpuiay TOOBI) KaThICybIMEH
xypriduiai. KoHcrarauusanay Ke3eHIHIE apHAilbl O3IpJIEHI'€H KpUTEPHlsiep MEH KOPCETKILITep
Heri3iHjge Oacramkpl JICHTEWJIep JUArHOCTHUKAIAHIbI. ODKCHEPUMEHTTIK TOINTAa METAoHIIK
KY3BIPETTep/l KalbIITACThIpyFa OaFbITTANIFaH MEJarorvuKaiblK IIapTTap KeHIeHl eHT3UIALL OKYy
MOHJIEPIHIH Ma3MYHBIHAAFbl TOHJEparasl WHTETPAlMSHBI KYIICHTY, MpoOIeMaibIK-i3[CHIC XKOHE
o0aFa HETI3JeNTeH OKBITY/bl TaijlaiaHy, TONTHIK 63apa OPEKeT IMeH KOCIOM KOMMYHHUKAIUSHBI
IaMbITy, peQuekcuBTIK Toxipubenep MeH mnoptdonuno kyprizy. KopeITeiHABI — emieynep
AKCIEPUMEHTTIK TOMTa OAPJBIK KOMIOHEHTTEp OOMBIHIIA JEHTEHIepiH eneyii 6CKeHIH KOPCeTTi:
KOFapbl JeHrenaeri cTyaeHTTepAin yaeci 12%-mgan 44%-ra neifiH apTThl, TOMEH JOeHTeuaeriiep
36%-nan 8%-ra geiiin a3aipl, Oy OakplIay TOOBIMEH CANBICTBIPFAHA CTATUCTHKANIBIK TYPFBIIAH
MOH/I albIpMaIIbUIBIKTAPABl alKbIHAAAbI. HOoTKenep YCHIHBUIFAH MOJENTh MEH MelarorHKaiblK
apTTapIslH OoMallak XUMUS MYFAIIMAEPIHIH METAMOHIIK KY3BIPETTEPIH KAbINTACThIPYAa THIMII
eKEeHIH >kaHe oJ1ap/ibl negarorukansik dKOO-napasiy 6i1imM 6epy OarapiamanapblHa HHTErpalysiay
KaXETTUIITIH HETI3AeH .

Tyiiin ce31ep: METamoHIIK KY3bIPETTep, KOCiOU aspiay, MeJarorukaiblK mapTrap, ToHApaIbIK
uHTerpanus, peduexcus

Zhussupbekova Nursulu', Nugmanova Ainur™', Aharodnik Victorya®
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FORMATION OF META-SUBJECT COMPETENCIES AS A KEY ASPECT
OF THE PROFESSIONAL TRAINING OF FUTURE CHEMISTRY
TEACHERS

Abstract. The paper addresses the problem of developing meta-subject competencies in future
chemistry teachers within the context of contemporary teacher education reform. The study aims to
clarify the structure of chemistry teachers’ meta-subject competencies, to design a model for their
purposeful development during university-based professional training, and to empirically test the
effectiveness of a set of pedagogical conditions. Meta-subject competencies are conceptualized as an
integrated construct comprising four interrelated components: integrative subject-related, research-
cognitive, communicative, and reflective-regulatory. The empirical study was conducted at the
Kazakh National Pedagogical University and involved 28 second-year students enrolled in a
“Chemistry Education” programme, divided into an experimental and a control group (14 students
each). At the baseline stage, diagnostic tools based on specially developed criteria and indicators were
used to assess initial levels of meta-subject competencies. The experimental group was then exposed
to a complex of pedagogical conditions: strengthened interdisciplinary integration in course content,
the systematic use of problem-based and inquiry-oriented learning, group work and academic
discussion, as well as regular reflective practices supported by individual portfolios. Comparison of
pre- and post-test results demonstrated a substantial increase in the proportion of students with a high
level of meta-subject competencies in the experimental group (from 12% to 44%) and a decrease in
the low level (from 36% to 8%), while changes in the control group were minor and statistically
insignificant. The findings confirm the effectiveness of the proposed model and justify its integration
into teacher education programmes for future chemistry and other science teachers.

Keywords: meta-subject competencies, professional training, pedagogical conditions,
interdisciplinary integration, reflection
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A BIBLIOMETRIC ANALYSIS OF MATHEMATICAL LITERACY
RESEARCH BASED ON THE SCOPUS DATABASE (2005-2025)

Abstract. Mathematical literacy is one of the most relevant research areas in the field of modern
mathematical education. The aim of the article is to conduct a bibliometric analysis of the
development trends, structure and thematic features of scientific publications on mathematical
literacy indexed in the Scopus database for the period 2005-2025. The research data were selected
using the keywords “mathematical” and “literacy”, and a total 0f 2276 scientific works were analyzed.
The data were exported in BibTeX format and processed in RStudio using Bibliometrix and
Biblioshiny tools. The analysis revealed the dynamics of publications over time, leading authors and
sources, patterns of scientific collaboration between countries, citation structure, as well as the main
thematic areas in the field of mathematical literacy and their evolution. The results show a significant
increase in the number of studies on mathematical literacy after 2015.Thematic analyses reveal that
while the research initially focused on cognitive and methodological issues, in later years it has
increasingly focused on educational practice, assessment and modeling, and applied contexts.
Overall, this study provides a comprehensive overview of the long-term development trends in the
field of mathematical literacy research and identifies relevant areas for future research.

Keywords: mathematical literacy, mathematics education, bibliometric analysis, Scopus, PISA

Introduction

In modern educational research, mathematical literacy is considered one of the main scientific
concepts that characterizes the ability of students to effectively apply mathematical knowledge in
everyday life situations. This concept is associated with the understanding of mathematics not only
as a set of formal knowledge, but also as an applied tool aimed at solving real social, professional and
everyday problems. In this sense, mathematical literacy is becoming an important theoretical and
practical category in assessing educational outcomes and updating the content of education (Stacey,
2011).

The importance of mathematical literacy is also widely recognized at the international level. In
particular, in the international PISA studies carried out within the framework of the OECD,
mathematical literacy is considered one of the key competencies of students. This assessment is aimed
at determining the level of application of mathematical knowledge in life situations and is an
important basis for improving educational policies and curricula in many countries (OECD, 2019;
OECD, 2022). In this regard, the concept of "mathematical literacy" is developing in close connection
with international criteria for assessing the quality of education.

In the scientific literature, mathematical literacy is closely linked to students' cognitive abilities,
numeracy skills, and academic achievement. A number of empirical studies show that early
mathematical and numeracy skills have a significant impact on later academic outcomes. This
supports the view that mathematical literacy is a long-term developmental process (LeFevre et al.,
2009; Krajewski & Schneider, 2009).

In recent years, separate review articles and bibliometric studies on the topic of mathematical
literacy have also begun to be published. For example, Indonesian researchers analyzed the
development trends of mathematical literacy in mathematics education from 2011 to 2024 using the
Scopus database using a bibliometric method (Adjis et al., 2025). In addition, Kazakh researchers
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Kappassova et al. (2025) examined the factors influencing mathematical literacy from the perspective
of a systematic literature review based on empirical studies from 2015 to 2024. However, the first of
these works covered a relatively short period of time and a limited corpus of publications, while the
second did not aim at quantitative bibliometric mapping and thematic structure analysis.

In this regard, there is a clear need for bibliometric studies that comprehensively describe the
dynamics of the development, thematic structure and conceptual evolution of scientific publications
in the field of mathematical literacy over a long period of time and based on a large-scale data set.
This issue is especially relevant in the Kazakhstani scientific space, since bibliometric analyses based
on large international databases on this topic are still not sufficiently presented. The aim of the study
is to conduct a bibliometric analysis of scientific publications indexed in the Scopus database for the
keyword “mathematical literacy” from 2005 to 2025.

Methods

This study used bibliometric analysis methods to describe the dynamics of the development,
thematic structure, and conceptual evolution of scientific publications in the field of mathematical
literacy. The bibliometric method allows for a systematic quantitative analysis of a mass of scientific
publications and is widely used to describe the educational structure, research directions, and
intellectual evolution of a particular scientific field (Pritchard, 1969; Aria & Cuccurullo, 2017).

The Scopus database, which contains a wide range of international scientific publications, was
used as the source of the study. During data collection, the keyword “mathematical” AND “literacy”
was used in the TITLE-ABS-KEY fields of the Scopus database. This was chosen because it
represents the internationally established term for mathematical literacy and to ensure conceptual
consistency. Since similar terms were not used, the study results were interpreted within this
limitation.

The search initially identified 2,449 records. In order to refine the scope of the study, a
publication year restriction of 2005-2025 was applied, and 2,276 scientific records corresponding to
this period were selected. Since data collection was carried out in January 2026, available publications
up to 2025 were included.

The resulting bibliographic data was exported in BibTeX format and processed using the
Bibliometrix package running in the RStudio software environment. During data preprocessing,
duplicate entries were removed, different versions of author names were aligned, and incomplete or
technically inconsistent metadata was filtered. The final dataset formed after these processing stages
was used for bibliometric analysis.

Bibliometric analysis was carried out using the Biblioshiny web interface. The study analyzed
the dynamics of publications over time, author and country co-authorship networks, as well as
thematic and conceptual structures. For this purpose, co-word analysis, thematic mapping, factorial
analysis, and collaboration network analysis methods were used. These methods allowed us to
comprehensively describe the evolution of research directions in the field of mathematical literacy,
their conceptual organization, and the network structure of international scientific collaboration.

Findings
The bibliometric dataset obtained from the SCOPUS database for the keyword “mathematical”
AND “literacy” covers the period 2005-2025 and includes a total of 2,276 scientific publications.
These publications were published in 812 different sources (journals, conference proceedings, book
chapters, etc.). The average annual growth rate of publications on the topic under study is 12.04%.
The average age of the documents is 7.27 years, which indicates that the dataset is dominated by
works published in recent years. A total of 5,605 authors are registered, with an average number of
authors per publication of 3.07. The number of single-authored works is 474, and the share of
international co-authorship is 12.79%. By publication type, scientific articles dominate (n = 1,363),
followed by conference papers (n = 528), book chapters (n = 195), and review articles (n = 61). The
average number of citations per publication is 13.39. In addition, the dataset contains 4,872 units of
author keywords and 5,349 terms from Keywords Plus.
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The change in the number of publications on the topic of mathematical literacy in the period
from 2005 to 2025 is characterized by uneven, but generally increasing dynamics. In the period from
2005 to 2010, the number of annual publications varied from 25 to 37, remaining at a relatively low
level. Since 2011, there has been a gradual increase in the number of publications: in 2011, 65 articles
were published, while in 2013 this figure reached 70. In the period from 2015 to 2017, the number of
publications fluctuated between 73 and 105, and a period of clear growth began in 2018. In particular,
127 publications were registered in 2018, 173 in 2019, and 197 in 2020. In the period from 2021 to
2023, the number of annual publications remained within 180-211, reaching a peak of 221 in 2024.
Although data for 2025 is partially included, 243 publications were registered (Figure 1).

Figure 1

Annual scientific production

Source: Generated by the author through bibliometrix software

Annual Scientific Production

Articles zs0

200

100

5 & =
B & &

2005
2013
2015
2017
2019
202

2023

Year

In the analysis of the dynamics of scientific publications by year, annual and cumulative
publication data were described using a logistic growth model. The annual number of publications
was approximated by a logistic function, and the change in the cumulative number of publications
over time was presented as an S-shaped curve. The cumulative growth curve shows the nature of the
change in the number of publications over time. According to the parameters of the logistic model,
the inflection point is 2029. This point corresponds to the highest value of the growth rate in the
model.

The carrying capacity of the accumulated publications based on the model was determined to be
6681.63 documents. This value describes the asymptotic level of the logistic function. The model's
fit indicators are characterized by the following values: the coefficient of determination Rz = 0.958,
and the root mean square error (RMSE) is 14.53 (Figure 2a). The differences between the observed
data and the model curve for annual publications were quantitatively described by these indicators
(Figure 2b). The results obtained allow us to describe the process of accumulation of scientific
publications over time based on the logistic growth model.

Figure 2a

Life cycle — Annual production
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Figure 2b
Cumuluative growth curve
Source: Generated by the author through bibliometrix software
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Publications on the topic of mathematical literacy from the SCOPUS database are concentrated
in several main sources. The highest share in terms of the number of publications belongs to the
Journal of Physics: Conference Series, where 154 papers were published. This is followed by the AIP
Conference Proceedings collection with 141 publications. Among scientific journals, ZDM -
International Journal on Mathematics Education published 39 articles, Journal on Mathematics
Education 26 articles, and International Journal of Science and Mathematics Education 25 articles. In
addition, 23 papers were registered in the journal Perspektivy Nauki i Obrazovania, and 20 papers
were registered in Infinity Journal. Among the conference series, 18 publications were identified in
each of the ACM International Conference Proceeding Series, ASEE Annual Conference and
Exposition, and Mathematics Education Journal (Figure 3).

Figure 3

Top 10 sources on mathematical literacy (2005-2025)

Source: Generated by the author through bibliometrix software
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The highest number of publications corresponds to records marked as NA (57 documents),
indicating that the dataset contains records with no or non-standardized author names. Among the
clearly indicated authors, Zulkardi Z — 36 and Putri RII — 31 publications are in the lead. Waluya SB
has 19 and Herman T has 15 documents. Bansilal S — 12, Goos ME — 11 publications are also
indicated. Garcia-Retamero R, Juandi D and Sukestiyarno YL have 10 publications each (Figure 4).

Figure 4

Most relevant authors

Source: Generated by the author through bibliometrix software
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The diagram shows the temporal distribution of the publication activity of the most productive
authors for the period 2005-2025. It can be seen that the publications of individual authors are
concentrated in certain years and continue in subsequent periods. The works of the authors Zulkardi
Z and Putri RII appear regularly since the mid-2010s, and several repeated publications are recorded
between 2018-2024. The publications of the authors Waluya SB and Herman T are observed in the
period after 2016 and continue uninterruptedly in the following years. The publications of the authors
Bansilal S and Goos ME appear from earlier periods and are evenly distributed over time. The works
of the author Garcia-Retamero R are recorded between 2010-2018. In recent years, the publications
of the authors Juandi D and Sukestiyarno YL mainly correspond to the period after 2019. The size of
the dots shown in the diagram indicates the number of publications in a year, and the color saturation
indicates the level of the number of citations in that year (Figure 5).
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Figure 5
Authors' Production over Time
Source: Generated by the author through bibliometrix software
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The highest number of publications belongs to Universitas Pendidikan Indonesia, where 69
articles are registered. This is followed by Universitas Negeri Semarang — 53 and Universitas
Sriwijaya — 49 publications. The affiliation of Universitas Negeri Yogyakarta is 47 documents. Next
in line are Universitas Muhammadiyah Surakarta — 35, Universitas Negeri Surabaya — 33 and
University of California — 33 publications. In addition, Universitas Sebelas Maret — 28, Universidad
de Granada — 25 and Universitas Jember — 20 documents (Figure 6).

Figure 6

Most relevant affiliations

Source: Generated by the author through bibliometrix software
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The highest global citation rate is attributed to Metzger (2007), which received 865 citations.
This is followed by Fagerlin (2007) with 769 and Schwendicke (2020) with 751 citations. Lefevre
(2009) received 530 citations, and Krajewski (2009) received 384 citations. In addition, Shaffer
(2006) received 370 citations, Coecke (2017) received 353 citations, Galesic (2011) received 309
citations, and Puntambekar (2005) received 296 citations. Baumert (2013) received 280 global
citations. These papers were published in different years and are characterized by high citation rates
(Table 1).

Table 1

Most global cited documents
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. . Total TC per Normalized
Paper Article Title Citations Year TC
Making sense of credibility on the Web: Models
Metzger (2007) for evaluating online information and 865 4325 14.12
recommendations for future research
Fagerlin et al. Measuring numeracy without a math test:
(2007) Development of the Subjective Numeracy Scale 769 3845 1255
Schwendicke et al. Artificial Intelligence in Dentistry: Chances and
(2020) Challenges 751 107.29 47.80
LeFevre et al. Pathways to Mathematics: Longitudinal Predictors 530 29.44 1031
(2009) of Performance
Krajewski & Exploring the impact of early numerical
Schneider (2009)  competencies on mathematics achievement 384 2133 741
Shaffer (2006) Epistemic frames for epistemic games 370 17.62 14.21
Coecke (2017) Picturing Quantum Processes 353 35.30 18.63
Galesic & Garcia- . ) .
Retamero (2011) Graph literacy: A cross-cultural comparison 309 19.31  13.37
Puntambekar & Toward implementing distributed scaffolding 296 1345 11.65

Kolodner (2005)

Cognitive activation in the mathematics classroom
and professional competence of teachers

Source: Generated by the author through bibliometrix software

Baumert (2013) 280 20.00 13.08

The TreeMap chart shows the frequency distribution of Keywords Plus terms used in
publications. The highest share in the chart belongs to the NA category (434 records, 9%). The NA
label indicates records for which the exact value is not specified in the keywords field, is not
standardized, or was not automatically detected when loading data from SCOPUS.

Among the content keywords, the terms students (319), mathematical literacy (304) and human
(293) are the most frequently used. In addition, the keywords humans (232), article (226), female
(182), literacy (181) and male (179) have a high frequency. The terms mathematics (139), teaching
(134), education (130), adult (110), child (108) and mathematics education (102) are widely used in
the field of education and mathematics. The keywords health literacy (94), numeracy (97), problem
solving (67), curricula (79) and controlled study (78) are registered in the context of applied and
interdisciplinary research. Also, terms such as reading (73), learning (59), financial literacy (58),
PISA (60), e-learning (48), preschool (48), adolescent (45), and technology (39) appeared with
relatively low frequency (Figure 7).

Figure 7

TreeMap

Source: Generated by the author through bibliometrix software

142



SDU Bulletin: Pedagogy and Teaching Methods 2026/2 (75)

mathematical literacy
304
6%

education
130

health literacy mathematical concorts oy rricula controlled study
94 2% 79

2% 2%

problem solving "I middle aged |pisa
E‘Z, 62 60
1% 1% 1%

204

learning questionnaire | priority journal | a-learning
0 49

59 % 1%

1% a4

al literacy

al model -

comprehension
53

1% technology
39

1%

The trend topics chart shows the change in the three main keywords with the highest median
frequency in publications from 2006 to 2024. In the early period (2006-2010), general
methodological and theoretical terms such as mathematical models, methodology, psychological
aspect, space perception were registered as trending topics. In the period from 2011 to 2017, computer
literacy, information literacy, programming, health knowledge, as well as education, mathematics,
teaching, students, learning, related to the field of education, began to appear in the trending topics.
In 2018-2022, the keywords mathematics, education, teaching, students, learning, mathematical
literacy and mathematical model were consistently among the annual trending topics. The term meta-
analysis was also registered for several years during this period. In 2024, the term ChatGPT was
identified among the trending topics for the first time. The data shown in the chart describes the
change in keywords over time and the most frequently used topics in each year (Figure 8).

Figure 8

Trend topics

Source: Generated by the author through bibliometrix software
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The keyword co-occurrence network shows three thematic clusters. The clusters are marked in
a unique color on the network and each consists of keywords that occur together. The first thematic
cluster contains the keywords human, humans, female, male, adult, aged, adolescent. This cluster also
contains the terms health literacy, decision making, controlled study, questionnaire, mathematical
model, and mathematical analysis. The second thematic cluster contains the keywords literacy,
mathematics, child, and numeracy. This cluster also contains the terms reading, learning, cognition,
preschool child, human experiment, and mathematical concepts. The third thematic cluster contains
the keywords students, education, mathematical literacy, mathematics education, and problem
solving. This cluster contains the terms teaching, curricula, e-learning, technology, learning systems,
engineering education, PISA, statistics, and education computing (Figure 9).

Figure 9

Co-occurrence network

Source: Generated by the author through bibliometrix software
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Thematic map shows the co-occurrence structure of keywords and is divided into four themes
based on centrality and density. In the high centrality and high density themes, there is a cluster
consisting of keywords human — humans — article. This cluster is shown in this region on the map. In
the low centrality and low density themes, there is a cluster consisting of keywords students —
mathematical literacy — teaching. This cluster is located in the lower left part of the map. In the themes
near the center of the map, a small cluster consisting of keywords literacy — mathematics — child is
shown. This cluster is located in the theme corresponding to the average values of centrality and
density (Figure 10).

Figure 10

Thematic map

Source: Generated by the author through bibliometrix software
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As a result of factorial analysis, two main dimensions were identified. The first dimension (Dim
1) explains 89.43% of the total variance, and the second dimension (Dim 2) explains 5.37%. Together,
the two dimensions account for the majority of the variation in the co-occurrence structure of
keywords.

In Dim 1, keywords related to education and applied literacy (mathematical literacy, education,
teaching, problem solving) are located in one region, while terms related to human development and
empirical research contexts (child, preschool, adult, health literacy, questionnaire) are concentrated
in the opposite region.

Dim 2 distinguishes between keywords related to early childhood (preschool, child, reading) and
terms related to adults and social and health contexts (adult, health literacy, decision making).

The area near the center of the map contains keywords such as numeracy, mathematics, literacy,
learning, and statistics, indicating that they occur together in different thematic areas (Figure 11).

Figure 11

Factorial analysis
Source: Generated by the author through bibliometrix software

onceptual Structure Map - method: MCA
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The countries’ collaboration world map shows the geographical distribution of scientific
publications based on SCOPUS data and co-authorship relationships between countries. The color
saturation of countries indicates the number of publications with at least one author from that country,
while lines between countries indicate the presence of international co-authorship.

The map clearly shows the US and Canada in North America, the UK, Germany, France, Spain,
Italy and the Netherlands in Europe, China, India, Japan and South Korea in Asia, as well as Australia
as countries with high scientific productivity. Brazil in South America and South Africa in Africa
stand out at the regional level. Some regions show low publication rates.

International networks of collaboration are particularly evident between North America and
Western Europe. The United States is connected through collaborative research with many regions,
including Europe, Asia, Oceania, and South America. In the Asia-Pacific region, China’s
collaboration with the United States, Europe, Japan, South Korea, India, and Australia is evident.
There are also domestic scientific linkages among European countries (Figure 12).

Figure 12

Countries’ collaboration world map

Source: Generated by the author through bibliometrix software

Discussion

The bibliometric analysis conducted shows that between 2005 and 2025, mathematical literacy
gradually emerged as an independent scientific direction and later became one of the dominant topics
in educational research. The increase in the number of publications over time indicates that
mathematical literacy is beginning to be viewed as a comprehensive concept that describes not only
the level of subject knowledge, but also the ability of students to apply mathematical knowledge in
real-life situations. This understanding is consistent with the statements that describe mathematical
literacy as one of the key competencies in the education system (Stacey, 2011).

The logistic nature of the dynamics of the development of publications might indicate that
scientific productivity in the field of mathematical literacy goes through a certain development cycle.
While the slow growth in the initial period indicates that this concept has not yet been fully established
in the scientific community, the rapid growth in recent years indicates that mathematical literacy has
become widely accepted in educational practice and scientific research. Such dynamics indicate the
need to move from quantitative growth to substantive and methodological depth, that is, in future
studies, it might be more relevant to strengthen their theoretical basis than the number of publications.

The results of thematic evolution may indicate that the content of mathematical literacy research
has changed over time. While in the early stages, research focused mainly on cognitive and
methodological issues, in recent years, education, teaching, the learning process and student
achievement have become the main objects of research. This change is explained by the results of
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empirical studies that show a close relationship between mathematical literacy and quantitative and
cognitive abilities (LeFevre et al., 2009). In addition, the emergence of terms related to digital tools
and technologies indicates that mathematical literacy is being reconsidered in the context of modern
education and its content is expanding.

Cluster analysis based on the co-occurrence of keywords reveals that mathematical literacy is
multifaceted and interdisciplinary. The identification of clusters that cover socio-applied areas,
including health care and decision-making contexts, suggests that mathematical literacy is beginning
to have applied significance outside the educational sphere. This finding is consistent with previous
empirical research that suggests that mathematical literacy, especially the components of
understanding and interpreting numerical information, also plays an important role in decision-
making contexts outside the educational sphere (Garcia-Retamero & Galesic, 2010).

The results of the thematic map and factor analysis show that mathematical literacy research is
organized into several meaningful directions. While the centrality of research focused on educational
and applied contexts emphasizes the pedagogical importance of this area, the relatively peripheral
location of directions based on human development and empirical approaches suggests that these
directions require in-depth research in the future. The concepts located in the center of the factor map
are seen as key categories that connect different directions of mathematical literacy research, which
indicates that it is formed as both a pedagogical and socio-applied phenomenon.

Overall, this study demonstrates that mathematical literacy has become a research area that has
expanded in content and become more structurally complex over the past two decades. The results
are substantively consistent with recent review and bibliometric studies on mathematical literacy and
complement them from a broader temporal and thematic perspective.

Conclusion

The results of this study allowed us to systematize the existing scientific literature in the field of
mathematical literacy from a bibliometric perspective and describe the general picture of the research
space. Bibliometric analysis made it possible to identify the dynamics of the development of
publications, key sources and influential works, as well as the evolution of research topics. The results
obtained showed that scientific research on mathematical literacy has been developing rapidly in
recent years.

The study identified key journals, highly cited papers, and active authors in the field of
mathematical literacy. This data provides important information that can be used as a theoretical and
methodological basis for scholars studying mathematical literacy. In addition, the results of the
analysis of publications by country showed that mathematical literacy research is actively developing
in some countries, especially Indonesia. The experience of this country can serve as a guide for
comparative studies in terms of introducing mathematical literacy into the education system.

The analysis of keywords and thematic structures allowed us to identify research trends and
identify promising directions for future research. The results of the study indicate that research in the
field of mathematical literacy is expanding in content, covering educational practices and applied
contexts in addition to cognitive aspects. These trends can serve as an important guide in choosing
research topics in the future.

Since the sources of this study were limited to the Scopus database, the presented bibliometric
view was also formed within this database. In future studies, there is a possibility to expand the
obtained results by using different combinations of keywords, as well as using alternative databases
such as Web of Science, ERIC.

Overall, this study provides a methodological framework aimed at systematizing scientific
publications in the field of mathematical literacy, identifying research directions, and providing
guidance for future scientific research. The identified research gaps and processes allow for new
research in this area and contribute to the development of mathematical literacy.
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SCOPUS JIEPEKTEP BA3ACBHI HET'I3TH/IE MATEMATHUKAJIBIK
CAYATTBHUIBIK BOMBIHIIIA 3EPTTEYJIEPTE BUBJINOMETPUSLIIBIK
TAJIAY (2005-2025)

AngaTna. MaTeMaTHKAJIBIK CayaTThUIBIK Ka3ipri MaTeMaTHKAIBIK OUTIM Oepy cajachIHIaFbl €H
©3€KTi 3epTTey OAFBITTAPBIHBIH Oipi 60 bIT TabbUTaaEl. MakananbiH MakcaTel — 20052025 xbuinap
apasbIFbIH/IA SCOpus AepeKTep Oa3achblHIa MHACKCTEIreH MaTEMaTUKAJIbIK CayaTThUIBIKKA KaThICThI
FBUIBIMH  JKapISUTAaHBIMAAPIBIH ~ J1aMy  YpIICTepiHe, KYPBUIBIMBIHA  JKOHE  TaKBIPBINTHIK
epeKuIeNikTepine OMOIMOMETPUSUTBIK Tangay Xyprizy. 3epTrey aepekrepi “mathematical” xone
“literacy” KinT ce3nepi apKbUIbI IPIKTEIIII, KAl caHbl 2276 FRUIBIMU €HOCK TajmaHabl. Jlepekrep
BibTeX ¢opmatsinga skcnoprransin, RStudio 6armapinamaceinga Bibliometrix xone Biblioshiny
Kypajapsl apKpuibl eHfenal Tannay HOTHXKECIHIEC KapHsUIaHBIMAAPABIH YaKbIT OOMWBIHIIIA
JMHAMMKACHI, )KETEKIL1 aBTOpJIap MEH JAEPEKKe3JIep, €Aep apachlHIAarbl FhIIIBIMUA BIHTHIMAKTACTHIK
KYpBUIBIMBI, JoileKkce3aiK OalmaHbicTap, COHAAN-aK MaTeMaTHKalbIK CayaTThUIBIK CaJlaChIH/IAFbl
HETr13T'1 TaKbIPBINTHIK OAFbITTap MEH OJap/bIH 3BOMIONMACH aHbIKTaabl. Hotmwxkenep 2015 xpuinan
KEeWIH MAaTeMaTUKAJbIK CayaTThbUIBIKKA KAThICTBI 3€pTTEYJIEp CaHBIHBIH alTapibIKTail apTKaHBIH
kopceTTL. TakbIpBINTHIK Tanmay OacTamKbl KE3€HJIE 3epTTEYJEpAiH KOTHUTHUBTIK JKOHE OICTEMEINIK
Macenenepre OaFpITTadFaHbIH, ajl KeHMIHr1 >KbUijapbl OuliM Oepy mNpaKTHKachbiHA, Oaranayra,
MOJENbEYTe )KoHE KOJ11aHOabl KOHTEKCTepre Kedipek Ha3ap ayJapbUIFaHbIH aliKbIHAal b1, XKammb
anFaH/aa, OyJ1 3epTTey MaTeMaTUKAJIbIK CayaTThIIbIK CalaChIHAFbI Y3aK MEp3IM/I1 JaMy YpIICTEpiHe
KeIIeH 11 0Ty ¥acarl, 6ojaliak 3epTTeyiep YIiH 63eKT1 OaFbITTap/Abl aHbIKTayFa MYMKIHAIK Oepeil.

Tyiiin ce31ep: MaTeMaTHKaIbIK CayaTThUIBIK, MaTeMaTHKAIBIK OUTiIM Oepy, OMOIHMOMETPHSIIBIK
Tangay, Scopus, PISA
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BUBJIMOMETPUYECKHUIT AHAJIN3 UCCJIEJTOBAHMIA 1O
MATEMATHYECKOW T'PAMOTHOCTH HA OCHOBE BA3bI JAHHBIX
SCOPUS (2005-2025)

AHHoTanusl. MartemaTuueckas TpaMOTHOCTb SIBIIIETCS OJHUM W3 HauOoJyiee aKTyaJbHBIX
HampaBJICHUH HCCIEAOBaHUNA B 00JacTH COBPEMEHHOTO MaTeMaTHuecKoro oOpaszoBanud. llens
CTaThbH 3aKIJIOYaeTCs B MPOBEACHUU OUOIMOMETPUYECKOTO aHalM3a TEeHACHIUH pa3BUTHS,
CTPYKTYphl U TEMaTHUECKUX OCOOCHHOCTEM Hay4YHBIX MMYONUKAUUKA MO0 MaTeMaTH4ecKOn
IrPaMOTHOCTH, WHJIEKCHUPOBAaHHBIX B 0a3e maHHBIX Scopus 3a nepuon 2005-2025 rr. Jlanubie
uccienoBaHus ObUTH OTOOpaHbI C UCHOJIB30BAHMEM KIIOYEBBIX CIIOB «mathematical» u «literacy»,
BCEro ObUIO MpoaHAMU3UPOBaHO 2276 HaydyHBIX paboT. JlaHHbIe OBUIM AKCIOPTUPOBAHBI B (hopmare
BibTeX u oOpaboransl B cpene RStudio ¢ ucmonbp3oBanueM uHCTpyMeHTOB Bibliometrix wu
Biblioshiny. AHanu3 no3BoJsini BBISIBUTH AUHAMHUKY MYOJUKAIMi BO BpEMEHH, BEIYLIUX aBTOPOB U
HCTOYHHUKH, 0OCOOEHHOCTH HAyYHOTO COTPYAHUYECTBA MEXIY CTpaHaAMU, CTPYKTYpY HUTHPOBAHUS, a
TaKKe OCHOBHBbIE TEMaTHUECKHE HANpaBieHHUs B OOJACTHM MaTeMAaTHYeCKOH I'paMOTHOCTHM MU HUX
9BOJIIOLIMIO.  Pe3ynbTaThl MOKa3bIBAlOT — 3HAUUTENBHBIA  POCT 4YHCIa MCCIEJOBaHUH IO
MaTeMaTuieckoil rpamotHocTH nocie 2015 roga. Tematudeckuil aHainM3 MOKA3bIBAET, YTO €CJIM HA
HayaJlbHOM JTale MCCIeNOBaHUs OB COCPEOTOYEHBI NMPEHMYIECTBEHHO Ha KOTHUTUBHBIX U
METOJIOJIOTMYECKHX AacleKTaxX, TO B IOCIEAYIOIME ToJbl HaOMIOJAeTCsl YCHWJIEHHWE BHHMAHUS K
00pa3oBaTeNIbHON MPAKTHUKE, OLIEHUBAHHIO, MOJICIMPOBAHUIO U MIPUKIIAJHBIM KOHTEKCTaM. B nenom
JTAHHOE HCCIIeI0OBaHKE IMPEOCTaBIsIeT KOMIUIEKCHBIH 0030p J0JTOCPOYHBIX TE€HAEHIMH pa3BUTHS
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MCCIIC/IOBAaHUI B 00JIaCTH MaTeMaTHYCCKONH IPaAMOTHOCTH U ONPECISCT aKTyaJlbHbIC HAIpPaBJICHUS
JUIs OYAYIIUX UCCIICAOBAHUIA.
KawueBble cjoBa: wMaremMaTHueckass TIpPaMOTHOCTh, MaTeMaTH4ecKoe oOpa3oBaHuE,
oubnmoMeTpudeckuii ananms, Scopus, PISA
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"I USE IT TO POLISH MY ENGLISH": HOW RESEARCHERS IN
KAZAKHSTAN USE Al IN SCHOLARLY WRITING

Abstract. The growing use of artificial intelligence (Al) is transforming academic writing
practices in higher education and research, creating an urgent need to understand how young
researchers in underexplored contexts conceptualise and use these tools in their research. Addressing
the limited qualitative research on Al-assisted research writing in Kazakhstan, this study aims to
explore the use of generative Al tools in research writing practices among young researchers and how
they position these tools within the research writing process. Using a qualitative design, the study
analyses 171 responses to an open-ended question as follows: ‘“Please describe how you use
generative Al tools in your research writing.” Applying Braun et al.’s six-phase thematic analysis,
researchers found that participants used Al for idea generation, literature review, drafting, editing,
paraphrasing, translating and clarifying complex concepts, particularly to support participation in
English-dominated academic publishing. The survey respondents described Al tools as “an assistant”,
“editor” and “co-writer”, while maintaining that final responsibility remains with the human author.
The study highlights the importance of critical Al literacy, institutional guidance, and context-
sensitive approaches to responsible Al integration in research writing. These findings have
implications for the development of Al-informed academic writing support, policy frameworks, and
future pedagogical practices in multilingual and non-Western research contexts.

Keywords: Al tools, research writing, academic writing in Kazakhstan, multilingual scholars,
critical Al literacy, internationalisation

Introduction

Research writing is a cornerstone in academia. Thus, this type of writing constitutes a
prerequisite for participation in global scholarly communication (Wingate, 2018). Within this rapidly
evolving academic landscape, generative Al tools have emerged as powerful tools for supporting
research writing, particularly for multilingual scholars working in non-Anglophone contexts. Despite
growing global interest in Al-assisted academic writing, little is known about how young researchers
in Kazakhstan apply and conceptualise these tools in their research practices, making this an
important area for understanding the future of academic literacy, ethical Al integration, and research
capacity building in emerging higher education contexts (Bodaubekov et al., 2025; Zheldibayeva,
2025).

Kazakhstan has intensified efforts to internationalise its higher education and research system,
placing increasing pressure on young researchers to publish in English-medium and internationally
indexed journals (OECD, 2017). The national higher education system of Kazakhstan has undergone
significant reforms aimed at aligning research evaluation policies with international standards; these
discrepancies are especially apparent. Publications in Scopus- and Web of Science-indexed journals,
which serve as key indicators of research quality and academic promotion, are regulated by the
Committee for Quality Assurance in Science and Higher Education (CQASHE) under the Ministry
of Science and Higher Education of the Republic of Kazakhstan (OECD, 2017). These publications
are required for obtaining a doctoral degree, for participation in competitive research grants, and for
the awarding and conferral of academic titles such as associate professor and professor. Thus, there
IS & pressure to publish in academia, known as "publish or perish”, which is relevant in Kazakhstan.
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These policies and regulations were introduced to stimulate and promote global integration and
strengthen the international competitiveness of Kazakhstani scholars and universities.

Scholarly writers in non-anglophone contexts encounter persistent structural challenges and
barriers, including linguistic bias among reviewers, the dominance of English language publication
norms, and the marginalisation of knowledge produced outside Western academic traditions (Curry
& Lillis, 2019). The research on the peer-reviewing process demonstrates that manuscripts written in
non-standard academic English are often evaluated less favourably, even when the research content
is comparable (Politzer-Ahles, 2020). The principles of "standard" English are frequently reflected in
editorial and review processes, as shown in Paltridge’s (2019) analysis of reviewer feedback, which
indicates that authors are frequently directed to conform to dominant and Anglophone linguistic
norms.

This simultaneously creates substantial challenges for scholars and researchers, including the
need to write and publish in English; they also have to meet international publication standards and
compete for publication in highly selective journals (Kuzhabekova & Ruby, 2018; Yessirkepov et al.,
2015). Additionally, all PhD students are required to publish at least one article before they graduate
(OECD, 2017). These requirements encourage scholars to publish in English-language international
journals while maintaining national publication platforms (Politzer-Ahles, 2020). Consequently,
researchers in Kazakhstan must improve their critical Al literacy, as well as their academic writing
skills and research visibility (Kuzhabekova & Ruby, 2018; Yessirkepov et al., 2015). This can often
be done via collaboration with international scholars and the active use of digital and Al-supported
writing tools.

However, the compulsory nature of English-language publishing may lead researchers to engage
with Al tools in ways that differ substantially from patterns observed in Anglophone settings, where
Al may serve as a form of linguistic and epistemic mediation, enabling participation in global
academia (Hyland, 2016). Understanding how researchers conceptualise and use Al tools in their
writing practices is essential for developing context-sensitive pedagogical approaches, institutional
policies, and ethical frameworks. Therefore, it is important to explore how researchers at
Kazakhstan's higher education institutions describe their use of generative Al tools in research writing
and how they conceptualise the role of these tools in the writing process. The study foregrounds the
voices of young multilingual researchers and contributes to ongoing debates on human-Al
collaboration in academic literacy and on the evolving nature of scholarly writing in the age of Al.
This research gap is particularly significant in Kazakhstan, where linguistic barriers continue to shape
academic participation, access, and international visibility (Kuzhabekova & Ruby, 2018; Yessirkepov
et al., 2015).

The study is guided by the following research question:

RQL1. How do researchers in Kazakhstan describe their practices and experiences of using
generative Al in research writing?

Conceptual Framework

This study employs a conceptual framework grounded in three interconnected concepts as
follows: academic literacy, Al-enabled writing practices, and critical Al literacy. These concepts were
selected to explain how researchers in Kazakhstan use and conceptualise generative Al tools for
research writing within a multilingual, English-dominated academic environment.

Drawing from the academic literacies tradition (e.g., Lea & Street, 1998), which views literacy
as a collection of socially situated practices embedded in institutional norms, power relations, and
epistemological traditions, the conceptual framework places academic literacy at the center.
According to this viewpoint, critical reading, analytical writing, and the co-construction of
disciplinary knowledge within particular cultural and educational contexts are all examples of
academic literacy that go beyond language proficiency. In multilingual and non-Anglophone
contexts, where language and epistemic disparities influence knowledge generation, this framing is
especially pertinent (Lillis & Curry, 2010). In the context of Kazakhstan, academic literacy offers a
lens for understanding how researchers engage with Al tools as they navigate the demands of English-
medium scholarly communication.
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Building on this perspective, the study conceptualises Al-enabled writing practices as forms of
human-Al collaboration in which researchers use generative Al tools to support various stages of the
writing process, including content creation, structural organisation, and preliminary data analysis.
This cooperation is seen as a type of hybrid intelligence in which human and artificial agents share
cognitive activities (Wilson & Daugherty, 2018). However, human agency remains crucial, in line
with sociocultural and cognitive perspectives on writing (Vygotsky, 1978; Flower & Hayes, 1981).
The framework views Al not as an autonomous author but as a mediating tool that supports cognitive
and linguistic aspects of scholarly writing while human researchers preserve accountability for
epistemic and ethical choices in knowledge production. The researchers work on interpretive
synthesis, iterative refinement, and authorial voice construction. This concept directly informs the
study’s focus on how researchers describe their practical use of Al tools and how they position Al
within the writing process.

The third concept, critical Al literacy, acts as a regulating layer around these processes. Emerging
research on Al and data literacy (Selwyn, 2019; Holmes et al., 2022) informs this dimension,
highlighting researchers’ capacity to critically evaluate Al-generated outputs and reflect on the ethical
implications of Al use in academic writing. This layer also takes into account more specific ethical
issues covered in Al ethics literature (Crawford, 2021), such as epistemic (bias, hallucination,
transparency), ethical (accountability and authorship), and socio-economic (inequality and access)
issues (Lutz, 2019; Joshi, 2025; Hanief, 2026). Rather than serving as the central focus of the
framework, critical Al literacy functions as an interpretive dimension for understanding how
participants negotiate responsibility, trust, and ethical decision-making when using Al tools in
research writing.

Together, these three interconnected concepts offer an integrated framework for examining Al-
mediated research writing practices among young researchers in Kazakhstan. The framework informs
the study by guiding the interpretation of participants' descriptions of their use of Al tools, their
conceptualisation of the role of Al in scholarly writing, and their negotiation of issues of authorship,
responsibility, and academic participation in an increasingly Al-mediated academic environment.

Methods and materials

This research utilises a qualitative methodology to explore participants’ experiences through
written narratives rather than numerical trends (Cohen et al., 2018). Specifically, we explored how
researchers in Kazakhstan describe their use of Al in their research writing and the meaning they
attribute to these technologies. The use of open-ended questions is argued to encourage more truthful
answers and critical comments, and give respondents a voice (Neuert et al., 2021; Riiskjeer et al.,
2012; Singer & Couper, 2017). A qualitative research design using an open-ended survey enabled us
to collect experience-based data from a large and diverse sample and to gain broader insights into
how researchers consider and use Al tools in their research writing (Braun et al., 2021). Although a
single open-ended survey question may not offer a deeper exploration of the issue compared to
interview data, it allows researchers to identify regular patterns and broader thematic tendencies
(Fraser, 2024). To analyse the data, the researchers used NVivo qualitative data analysis software.
The current research constitutes the qualitative component of a large-scale quantitative study, which
is part of a funded project (Research Grant No. AP27511501) aimed at examining the use, benefits,
and challenges of generative Al tools in academia and research.

Data collection

Qualitative data were collected through a single open-ended question that was part of a larger-
scale survey distributed via Google Forms. The open-ended survey question encouraged respondents
to openly describe their use of Al tools in research, a topic that many researchers may be reluctant to
discuss publicly (Bahammam, 2025). The survey was distributed through official emails, social
media, and colleagues in different cities, and data collection lasted for one month from January 24,
2026, to February 24, 2026. Immediately after a one-month period, the completed survey was
downloaded, and the responses to the open-ended question were extracted and prepared for thematic
analysis. This research primarily focuses on the qualitative component of the collected data.
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Specifically, the survey included one open-ended question as follows: ‘“Please describe how you use
generative Al tools in your research writing.” This specific question encouraged respondents to share
their practices, strategies, and perceptions.

Participants and context

Postgraduate students, early-career researchers, and experienced faculty members from various
universities in Kazakhstan responded to the open-ended survey question. Out of 288 responses, 171
participants provided additional comments, whereas 117 indicated that they had no further remarks,
and it could be seen from the following responses to the open-ended survey question: ‘No’, ‘None’,
‘Nothing’, ‘--—’, and ‘I have no other thoughts’. Participants had a mean age of 32.53 years
(SD=11.04), with ages ranging from 20 to 78 years, indicating a diverse age distribution. However,
their work experience was 2.84 years (SD=1.68), suggesting that participants are a relatively early-
career sample overall. So, the interpretations of this research could be directly related only to early-
career researchers (Table 1). Since the purpose of this research was to explore how researchers in
Kazakhstan use Al tools in their research writing, other characteristics of respondents, such as gender,
regions, and universities, were excluded.

Table 1

Age and Work Experience Descriptive Statistics
Variable Mean SD Min Max
Age (years) 32.53 11.04 20 78
Work Experience (years) 2.84 1.68 1 5

Data analysis

Collected open-ended survey responses were imported into NVivo (Release 14.24.3) and
analysed following Braun et al.’s (2023) six-phase thematic analysis approach. To be specific, at the
starting point (Phase 1: Familiarisation), the researcher read the textual data several times and took
notes on potentially interesting points, including how respondents describe their actual practices and
experiences using Al tools in research writing. This phase allowed the researcher to understand the
data rather than to generate new codes. In phase two, which is coding, the researcher coded survey
responses line by line in NVivo, taking both deductive and inductive approaches to analyse the data,
which is a hybrid approach as noted by Fereday and Muir-Cochrane (2006). Then, in phase three, the
researcher clustered similar codes to generate initial themes based on ‘potential patterns of shared
meaning’ (Braun et al., 2023, p. 28). This phase enabled the researcher to develop key themes
informed by the reviewed literature and the research question. These themes were then revised and
developed to confirm they precisely represented the dataset, which is phase four. In phase five,
systematically coded data were organised under four main themes, such as ‘General comments on Al
tools in research’, ‘Perceived roles of Al tools’, ‘Practical uses’, and ‘Need for training in Al use’.
These themes were developed through reviewing, developing or even radically changing them to
ensure each theme tells the story (Braun et al., 2023). Finally, in phase six, the researchers named and
defined the themes, included illustrative data excerpts with interpretive explanations to show the
findings in light of the research question, and reviewed the literature. Two researchers were involved
in the data analysis process. Both authors independently reviewed and verified the codes and
emerging themes to ensure consistency, credibility and alignment with the data. After comparing and
discussing any discrepancies, the researchers reached consensus on the final set of codes and themes.

Ethical considerations

Ethical clearance was sought from the Ethics Committee of Abay Kazakh National Pedagogical
University on November 25, 2025, prior to any data collection. This research follows the recognised
ethical standards to do research with human respondents, including the principles of voluntary
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participation, informed consent, and confidentiality as outlined in the Declaration of Helsinki (World
Medical Association, 2013). Respondents encountered an initial consent page in the Google Form
survey that clearly explained the research aims, procedures, potential risks, and their right to withdraw
at any time with no consequences. They then provided consent by ticking a checkbox to continue
responding to the survey. This is consistent with best practices, according to Fowler (2013), because
the researchers did not design the survey to collect respondents’ personal information. Consequently,
this practice enabled the researchers to analyse anonymous data, protecting respondents’ privacy and
minimising risks, in accordance with Isracl and Hay’s (2006) recommendations for data collection
and management in educational research. All data were stored securely on a password-protected
device accessible only to the researchers. After completing data analysis, the researchers securely
archived the data. The researchers may share cleaned data upon reasonable request for research
purposes.

Findings and discussion

Analysing the open-ended survey data revealed four main themes that illustrate how researchers
use Al tools in their research activities. Figure 1 shows the following main themes: General
Comments on Al Tools in Research, Practical Uses, Perceived Roles, and Need for Training in Al
Use. Respondents mainly focused on sharing their practical experiences and describing how they use
Al tools in their research activities, whereas reflections on conceptualisation, general reflections on
Al in research, and the need for Al-related training received comparatively less attention.

This rich data can reveal how Al tools have been integrated into research writing by emerging
scholars and how their views of Al tools’ functions in academia have developed. The findings indicate
that Al tools are no longer perceived as peripheral or optional. However, Al tools have become
embedded in multiple stages of scholarly writing. Interpreted through the perspectives of academic
literacy, human-Al collaboration, and critical Al literacy, the findings suggest that Al tools are
reshaping how research papers are generated, structured, and communicated, especially in
multilingual and non-Anglophone contexts.

Figure 1

Main Themes

General Comments on Al Tools in Research
This section covers general reflections of respondents on the Al tools’ roles in research activities.
The data show that Al tools have become an integral part of current research processes across various
fields, making it hard to avoid using them. As one participant explained, “A/ tools are becoming an
essential part of our daily lives, and now it is hard to imagine life without them.” Similarly, another
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respondent stated that “we cannot completely stop using Al, as it is continually being integrated into
every field we know.” Some participants also emphasised that the growing existence of Al reveals
broader technological progress in the current digital age. In this regard, Al tools were described as
helpful novelties that help individuals navigate new technological realities. One respondent explained
that “AI tools are supportive tools for innovative individuals adapting to the trends of the new era.”
Another participant highlighted that the use of Al has become necessary in today’s information-driven
environment and suggested that its functioning should continue to improve. This finding is consistent
with other research, which found that integrating Al into research writing has become progressively
important, offering solutions to various challenges (Khalifa & Albadawy, 2024).

At the same time, respondents frequently stressed that Al should be understood as a “supportive
tool rather than a substitute for human intellectual work. ” Several participants emphasised that while
Al can assist researchers, the final responsibility for decisions should remain with the latter. As one
respondent noted, “It is only an additional tool, not a machine that writes everything for us.”
Likewise, another respondent detailed that “Al is a helper, but the final decision should still be made
by the person.” This reflects a hybrid model of writing in which Al supports but does not supersede
human agency, in line with current ethical guidelines that prohibit recognising Al as an author while
allowing its use as a support tool (COPE, 2023; Nature, 2023). Furthermore, Al tools help authors
improve clarity, coherence, and logical organisation, enabling researchers to produce more structured
and readable texts (Deep and Chen, 2025; Williams, 2025). The findings of the current research
regarding their general overview of Al tools are consistent with the previous studies, and these
findings support the central assumptions of the conceptual framework, particularly the view that
human agency is still considered important (Flower & Hayes, 1981) to interpret and refine outputs.

Additionally, another respondent considered Al tools not a “second brain” but a “crutch that
makes mental work easier.” They also warned that excessive reliance on tools might lead to a marked
decline in analytical thinking skills. Notwithstanding this concern, most respondents reported positive
experiences with Al tools. For instance, one respondent noted that they had a “positive, productive,
and continuously evolving” experience with Al tools, whereas another participant admitted that Al
tools have become a fundamental part of their regular activities in research and academia. However,
respondents acknowledged that the overall impact of Al tools depends on how scholars choose to use
them. These findings clearly indicate the importance of Al literacy, which may encourage researchers
to critically analyse results generated through algorithms (Holmes et al., 2022).

Perceived Roles of Al Tools: Assistant, Editor, Co-Writer

As shown in Figure 2, respondents assigned Al tools distinct roles in their research and academic
work, primarily as assistants, editors, or co-writers. This pattern highlights that the commonly
described role was that of an assistant, where Al functions as a supportive collaborator rather than a
replacement for the researcher. Respondents highlighted that Al assists in generating ideas,
structuring content, exploring research opportunities, and elucidating complex topics. For instance,
one participant noted, “I use Al before starting my research work as a supportive tool to understand
the essence of the topic, ” while another commented, “Al is not a full author in this process, but I
accept it as an assistant.” These comments indicate that researchers primarily view Al tools as
helpful assistants that improve productivity and proficiency.

Figure 2

Perceived Roles
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This aligns with emerging research studies, including Sallam (2023), who claimed that “Al tools
could assist with various stages of academic literature reviews and writing process, suggesting that
Al is increasingly positioned as a collaborative partner rather than a purely instrumental tool” (p.7).
For instance, it could save time during systematic reviews, aid in forming research questions, develop
a research protocol, help define the search strategy, come up with inclusion and exclusion criteria or
assist with data extraction and data quality assessment (Mahuli et al., 2023). However, it should only
be seen as a starting point for the refinement. A study by Sallam (2023) demonstrated ChatGPT’s
ability to “extract specific data from chosen articles,” such as “mean values” and “sample sizes,” and
advised cautious implementation and human supervision (p. 3). This means Al tools have become an
assistant in the research writing process (Khalifa and Albadawy, 2024; Semrl et al., 2023).

The next role emphasised by the respondents was an editor who refines writing, improves clarity,
and provides objective feedback to help researchers polish their work. Respondents noted that Al
tools can detect issues in logic, consistency, and readability that might be unnoticed by researchers.
One respondent remarked: “When I write any paper, it seems logical to me, but after editing or AI
feedback, | understand that it might be complicated to understand.” These findings confirm the
cooperation between humans and Al tools that share cognitive activities (Wilson & Daugherty, 2018).
As an “editor”, Al contributes to improving linguistic accuracy, clarity, and coherence, which is
particularly valuable for multilingual scholars (Deep and Chen, 2025; Williams, 2025), whereas
researchers are responsible for epistemic and ethical issues (Joshi, 2025; Hanief, 2026) and maintain
originality of research.

Certain respondents further described Al tools as co-writers, specifically for exploratory or
iterative research tasks. In this role, Al tools offer suggestions, recommend analysis methods, and
assist with brainstorming, working alongside researchers rather than performing tasks independently.
For instance, one participant noted:

When I didn’t know what other analyses could be done, I asked Al about the
available data, and it suggested research and analysis methods. I think Al is not a bad
thing, but it needs to be used correctly, more as an assistant than as the main
productive force.

Another respondent highlighted Al tools’ adaptive capabilities, noting, “I am particularly
impressed by their ability to learn and adapt, offering increasingly relevant assistance, ”” suggesting
that Al tools can iteratively contribute ideas and insights that can enhance the research process.
Together, these excerpts illustrate that researchers perceive Al tools not as a replacement for human
intellectual work but as a collaborative partner that supports exploration, decision-making, and the
development of research outputs. It is encouraging to compare these findings with those of Khalifa
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and Albadawy (2024), who noted that as a “co-writer”, Al participates in iterative writing processes
by suggesting ideas, proposing structures, and engaging in dialogic interaction with the researcher.

Generally, these findings demonstrate that researchers perceive Al tools as multifaceted tools,
with each role serving complementary purposes. As an assistant, Al supports routine and preparatory
tasks; as an editor, it improves clarity and coherence; and as a co-writer, it engages in collaborative
exploration and idea generation. Across all roles, respondents consistently emphasised that Al tools
supplement human effort rather than supersede it, highlighting the significance of human judgment
in research and academic practice.

Practical Uses in Research

Turning now to the practical use of Al tools by the respondents, the analysis of the survey shown
in Figure 3 below revealed that it can be grouped into four main domains such as generating ideas,
which involves brainstorming, expanding ideas, and refining research concepts; reviewing literature,
encompassing activities such as drafting, editing, and improving overall text quality; writing support,
in which Al tools assists in scanning and summarising related sources; and lastly, discussing specific
topics, where Al tools helps to explore new topics, clarify subject matters, and even to enter into a
dialogue. These domains indicate the various ways the respondents integrate Al tools into their
research practice. These findings contradict Khalifa and Albadawy’s (2024) argument that Al has
been progressively integrated into research writing. However, our findings show that researchers
apply Al tools vigorously. It may imply that respondents are attempting to accelerate the pace of their
research publications.

Figure 3
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Most participants’ responses indicate that, particularly in the early stages of their research, Al
tools are widely used to generate and develop initial ideas, brainstorm topics, and explore alternative
perspectives that might not emerge independently. Additionally, respondents’ shared practices
suggest that Al tools were used to refine and expand ideas, thereby clarifying research directions and
structuring preliminary concepts. This process frequently appeared iterative, with respondents
critically evaluating, modifying, and adapting suggestions generated by Al tools rather than accepting
them uncritically. For instance, one respondent noted that they “ask for ideas and then modify them
independently, ” and this highlights the active role of the researchers in determining the outputs.
Another respondent underlined that even when Al tools provide inaccurate information, “the process
of checking it can still lead to interesting ideas,” suggesting that Al tools can implicitly stimulate
creativity.

These key findings show the predominant influence of Al in research, and its use is favourable,
as it “speeds up” research progress (Srivastava & Agarwal, 2024), especially for multilingual scholars
(Deep and Chen, 2025). However, it should serve as a supporting tool (Hanief, 2026), and researchers
should deepen their knowledge of prompting, as it is considered a “bridge” between researchers and
Al tools (Bansal, 2024, p. 15). Several respondents supported this argument, explicitly highlighting
that “it is necessary to clearly and precisely formulate the question you need” and “before seeking
information, it is important to clearly define the task description,” whereas another respondent noted
that “sometimes, due to an incorrect request, it can give a completely wrong answer.” Likewise,
requesting that Al tools respond “as a scholar or researcher” increases the likelihood of obtaining
precise answers, as one participant noted.

The next domain revealed was the literature review process. Respondents extensively use
generative Al tools for their literature review, specifically in searching, summarising, and
synthesising academic sources. Certain respondents reported that they “use Al tools to search for
specific research articles and books relevant to their research topics.” In addition to searching,
respondents frequently relied on Al tools to summarise research articles, including extracting key
aspects such as the main idea, research questions, methodology, and findings. As an example, one
respondent stated, “uploading a PDF and obtaining a structured analysis of the article’s core
components is convenient,” whereas another respondent highlighted that they use Al tools “primarily
for generating ideas and summarising articles.” One can see¢ from these findings that Al tools are
progressively embedded in researchers’ roadmaps for speedy (Srivastava & Agarwal, 2024)
information processing and preliminary engagement with research texts. Here, it is important to note
that certain participants seem to become Al literate (Selwyne, 2019), but the extent to which they
critically check algorithmic results generated by Al tools (Crawford, 2021) remains unclear.

Moreover, respondents described Al tools as useful for generating concise overviews of specific
topics and for integrating information from various sources, thereby supporting the development of a
coherent understanding of the research background. Respondents emphasised Al tools’ role in
“synthesising information” and “understanding complex concepts,” both of which are important for
reviewing the literature effectively. Regarding the latter, respondents highlighted Al tools’ ability to
break down complex or technical material into simpler explanations, making them especially valuable
for interdisciplinary research and for engaging with lesser-known fields. For instance, one respondent
stated that Al tools “explain well what I don’t understand,” whereas another noted its usefulness in
“clarifying complex concepts” and “structuring ideas.” These findings show that Al tools are not only
increasing the speed and productivity of reviewing literature but also enabling scholars to delve
deeper into complex concepts in scholarly publications (Vihari & Kaur, 2024).

Findings further reveal that participants use generative Al tools to support their academic
writing, primarily to improve language quality and coherence (Figure 3). Most respondents reported
that they rely on Al tools to check grammar and spelling and to enhance the coherence and clarity of
general text. As an example, one respondent stated that “A7 tools are mostly used to check grammar
or spelling, as well as coherence,” whereas another noted that they use Al tools to “improve the
clarity of my work.” In non-Anglophone contexts, where using English is a substantial effort, critical
reading and analytical writing are challenging. In this respect, Al tools can assist scholars who use
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English as a foreign language in improving clarity and coherence in their research articles (Srivastava,
2024) and in constructing and delivering disciplinary knowledge (Lillis & Curry, 2010). Participants
frequently reported using Al to improve grammar, enhance clarity, and align their writing with
international standards. This reflects broader structural inequalities in global academia, where access
to publication is often mediated by proficiency in academic English (Politzer-Ahles, 2020; Hyland,
2016; Curry & Lillis, 2019).

Although the effectiveness and algorithm of Al tools to paraphrase extensive and complicated
sentences may leave scholars susceptible to unintended plagiarism and imprecise paraphrasing (Fitria,
2025), the majority of respondents highlighted the use of Al tools for paraphrasing sentences, with
one mentioning that they “use it to paraphrase sentences.” Another respondent explained that if they
decide to include certain viewpoints in their research, they “use them through paraphrasing.” Overall,
these findings position Al tools as a valued writing assistant that assists with both micro-level
linguistic advances and macro-level organisation of academic texts, while highlighting the
significance of critical and ethical use. However, it is imperative to revise the output because human
agency is crucial within the sociocultural and cognitive frameworks of writing (Vygotsky, 1978).

Consistent with prior research, Al tools appear to be particularly beneficial for non-native
English-speaking scholars, who rely more heavily on these tools to improve readability and linguistic
accuracy (Xu, 2025). Xu (2025) claims that “Al tool preferences differ between native and non-native
speakers” (p.4). Non-native speakers show higher Grammarly usage, reflecting their greater need for
language accuracy, while Al feedback helps narrow the writing gap between the two groups.
According to Xu (2025), for non-native English-speaking researchers, “Al tools also support
translation and literature access” (p. 5-6). International groups rely more heavily on such tools to
address cross-language communication challenges, with unified writing styles reducing the costs of
language differences in scholarly work (Semrl et al., 2023; Xu, 2025). In this context, Al serves as
linguistic support, enabling researchers to participate more effectively in global academic discourse.
According to survey results, research writers use Al to improve the quality of their manuscripts,
saying, "l use it to polish my English™.

One can also see from the findings that generative Al tools serve as a platform for discussing
specific research topics, especially when opportunities for peer discussion are limited (Figure 3). For
instance, one respondent noted that because their research topics may not interest everyone, they use
Al as “a good tool for sharing and discussing ideas.” In this way, Al tools can support scholarly
engagement by imitating discussion and providing immediate advice, particularly in situations where
cooperative exchanges with peers or colleagues may not always be available.

Need for training in Al use

Finally, one can emphasise the importance of training to use Al tools effectively and responsibly
in the context of research. Some respondents highlighted the necessity of formal training and
professional development programmes for both students and faculty, noting that systematic guidance
would enhance competence and confidence in applying Al tools. For instance, one respondent stated,
“there should be courses for students and teachers concerning Al tools usage,” whereas another
highlighted that “providing training for professors and lecturers on using Al effectively is important.”
Moreover, some respondents expressed interest in learning to use Al tools professionally and
ethically, with one stating, “I would like to get a better understanding of how Al can be used ethically
because some assignments are really time-consuming.” It is evident that while higher education
institutions accept and prioritise the integration of Al tools through implementing new guiding
frameworks, Srivasta et al. (2024) argue that transforming into an “Al-powered culture” is achieved
through establishing training projects at all levels of education. Public awareness, skills, and
approaches towards Al can be upgraded through these training initiatives (p. 225). Inconsistent
practices without training and guidelines can damage academic reputation (Liang et al., 2024).

The findings of this research confirm this argument. For instance, one respondent shared their
positive experiences with the training they received, such as the Lerna Al course, stating, “very useful;
it teaches correct use of Al, and if all university staff took this course, it would be highly beneficial.”
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Other respondents called for clear guidelines to support both academic and research work,
emphasising the importance of maximising faculty use of Al tools while maintaining ethical and
responsible use.

Together, these findings provide important insights into how Al tools have become integral to
the research writing process among emerging scholars in Kazakhstan. Moreover, providing
professional training on the effective use of Al tools was mentioned as necessary and important. This
section has described the four main domains revealed from the open-ended survey question. The four
main domains are as follows: General Comments on Al tools in Research, Practical uses, Perceived
Roles, and Need for Training in Al Use.

Conclusion

This study contributes to the growing body of knowledge on the use of Al tools in academic and
research contexts by providing an empirically grounded understanding of how researchers employ Al
tools throughout their research practice. This study demonstrates that Al has quickly become an
integral part of the Kazakhstani research landscape, and it is used not only as a writing aid but also
as multifaceted research support for literature review, idea generation, research writing, data analysis,
and topic exploration. The findings further reveal that researchers position Al tools alternately as
assistants, editors, and sometimes co-authors, while retaining final authority of the text. By
identifying these interconnected practical uses, the study extends current knowledge of the diverse
roles of Al tools in supporting scholarly work and highlights the growing presence within
Kazakhstan's research ecosystem.

Al plays a particularly important role for multilingual researchers seeking to publish in English-
language journals. Nevertheless, concerns about over-reliance and ethical use warrant robust critical
engagement. Based on empirical evidence, this research concludes that as higher education
institutions increasingly integrate Al into academic writing pedagogy, it is essential to develop clear
guidelines and provide high-quality training to support the responsible, strategic, and ethical use of
Al by scholars. This is particularly important because, as Srivasta et al. (2024) argue, creating an Al-
informed research environment requires systematic training at all levels of education.

In terms of pedagogical and policy implications, this study offers three key implications for the
integration and use of Al in higher education and research. First, it suggests that adopting integrative
approaches to Al in higher education teaching can be advantageous, so long as critical literacy and
responsible use are equally promoted. Second, it calls for clear national guidelines within research
assessment systems, especially considering the role of indexed publications in career advancement
(OECD, 2017). Third, the study highlights the importance of further exploring multilingual contexts
similar to Kazakhstan, which are underrepresented in the literature. Lastly, the findings may inform
the development of institutional and national policies that support responsible Al adoption in higher
education and research while ensuring alignment with academic integrity standards and international
publishing expectations.

Overall, the study argues that generative Al tools are not simply passive tools, but they actively
shape how writing happens by influencing, supporting, and transforming the process among young
scholars in Kazakhstan. This research, therefore, highlights the need to strengthen critical Al literacy
and develop clear institutional and policy frameworks to support responsible and productive human-
Al collaboration in research writing.

Limitations

The current research draws on qualitative data collected through a single open-ended survey
question, which may have limited the depth and elaboration of respondents’ answers. While this
approach enabled the collection of initial insights into researchers’ experiences and
conceptualisations of generative Al use in research writing, it does not allow for in-depth exploration
of individual practices or contextual nuances. Future research could build on these findings by
employing in-depth qualitative methods such as semi-structured interviews, focus groups, or
longitudinal designs to gain a more detailed understanding of how researchers integrate Al tools into
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their writing practices over time. Additionally, comparative studies across different institutional and
national contexts could further extend understanding of how policy environments, language
backgrounds, and disciplinary differences shape Al-mediated academic writing practices.
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«MEH OHBI AFBUIIIBIHIIA MOTIHIMAI )KETIJIIPY YIIIH
KOJJIAHAMBIH»: KASAKCTAHJIAFBI 3EPTTEYIILJIEPAIH FBLJIBIMA
KA3YIA KACAHABI UHTEJUIEKTTI KOJJAHYBI

Anparna. XKacanaer uaTeIeKTTiH (JKW) KapKbIHIBI 1aMybl )KOFaphl OUTiM Oepy MEH FhIIBIMU
3epTTeyNiepAeri akaJeMUsIIBIK a3y TOKIpuOecine eneyni piknan eryae. by zeprrey Kazakcranapik
3epTTeyHIepAiH FhuIbIMU kazyaa KU Kypangapbid naiifanany TOKIpHOECIH KoHE OJIapIbIH Ka3y
YAEPICIHAET1 peiiH Kanal TYCIHIIPETIHIH aHbIKTayra OarbiTTanraH. Jlepekrep «FbuibiMu xazyna
rerepatuBTi KW KypammapelH Kamaid KOJIJAHACBI3?» JIET€H amlblK Cypakka OepilreH jkayarrap
Herizigae >kuHanabl. 171 sxayanka xyprisuireH bpayH »oHe T.0. yCbIHaraH TaKbIPBIITBHIK Tajay
OOMBIHIIIA aHATM3 JKAacaJIbIT, HOTIKECIH/IE TOPT HETI3r1 TaKbIpbin alkeiHaamabl: KU kypangapeiHa
KATBICTBI XKaJIIbl KO3KapacTap, oJlap/blH KaObUITaHATBIH POJAEP], MTPAKTUKAIIBIK KOJIIaHBLUTYbI HKOHE
KU xonpany OoiteiHIIa OKBITY KakeTTUtirl. Hotmxkenep karsicymsimapabiy KW Kypangapeia uaes
reHepanuschl, 9ie0MeTTepre U0y, MATIH KypacThIpy, pelakuusiay, napadpas xxacay, aynapy koHe
KYpJieni YFeIMJIap bl TYCIHAIPY YIIIH KOJAaHaThIHBIH KepceTTi. Kareicymbuiap XKU-ap1 “kemexmri”,
“penakTop” >koHe “OipiiecKeH aBTOp~ pETIHAE CHUMATTaraHbIMEH, TYNKUIIKT1 >KayamnKeplILTIKTIH
3eprTeniifie KaaTbiHbIH aTamn oTTi. ConbiMeH Katap, KW aFblIibiH TUTIHIETT MOTIH/1 KETUIIpY/Ie
KOHE XallbIKapaJiblK aKaJeMHsUIBIK KapusiaHbIMIapra KaTbhICy[bl >KCHULJETYIE MaHBI3Abl PeJl
aTKapaapl. 3epTTey HOTHXKenepl FhuIbIMH Jka3yna JKW-mer skayanTel eHridy ymiiH cbeiHa KU
cayaTThUIBIFbl MEH WHCTUTYIIMOHAIABIK KOJIAAyAbIH MaHbI3IbUIBIFBIH KOPCETE 1.

Tyiiin ce3aep: XKW kypanmapsl, FeUIbIMHU ka3y, KazakcTanaarpl akaJIeMHsUTBIK JKa3y, KONTUIAL
3eprreyuriiep, ceian KU cayaTThUIBIFBI
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« MIPUMEHSIIO 3TO JJIsI COBEPIIEHCTBOBAHUS AHIVIMACKOM
NUCbMEHHOM PEYM»: ONBIT UCCJIEJOBATEJIEA KABAXCTAHA B
HNCITOJIB3OBAHUU U B HAYYHOM ITUCBME

AnHotanusi. CTpeMuTelnbHOE pa3BUTHE HCKyccTBeHHOro wuHremiekra (MU) okasbiBaer
3HAYUTENILHOE BIUSHHUE HAa MPAKTUKH aKaJeMUYECKOTO MUChMa B CUCTEME BBICHIETO 0Opa3oBaHUs U
Hay4YHBIX HcclefoBaHuid. Hactosiee uccienoBaHuEe HAmMpaBiICHO Ha BBISBIEHUE OCOOEHHOCTEH
ncnonab3oBaHuss MU-WHCTPYMEHTOB Ka3aXCTaHCKUMHU MCCIIEOBATEIsIMU B MPOLECCE HAYYHOIO
MMChMa, a TaKK€ Ha aHalIW3 TOTO, KaK OHU KOHIENTYAIH3UPYIOT POJIb JAHHBIX TEXHOJIOTUH B
MMCBMEHHOU NesATenbHOCTH. J[aHHbIe ObUIHM MOJY4YEeHbl HA OCHOBE OTBETOB Ha OTKPHITHIN BOMPOC:
«Kax BbI ucnonsszyere reHepatuBHbie UM-UHCTpyMEHTH B HaydHOM TuUChMe?». Bbul mpumeHeH
TeMaTudecknii ananu3 bpayHa u T.n1 u B pesynbrate 171 oTBeTa MO3BOJHMI BBIIEIUTH YETHIpE
KITFOYeBBIe TeMbl: obiiee BocrpusaTiue M-uHCTpyMeHTOB, X TpeanoiaraeMpie (yHKIIMOHATbHBIC
pOJIM, MPAKTUYECKUE CHOCOOBI MPUMEHEHUS M MOTPeOHOCTh B II€JICHAMPAaBIECHHOM OOyYe€HUU X
WCIOJb30BaHUI0. Pe3ynbrarhl mokazanu, uro MW akTUBHO mpuMeHseTcs JUisi TeHepauuu uiew,
mpoBelieHUs 0030pa JUTEepaTyphl, CO3MaHUS U PEIAKTUPOBAHMS TEKCTa, mepedpasupoBaHUs,
MepeBoJia, a TAaKXKe Pa3bsICHEHUs CJIOKHBIX KOHLENTOB. PecrnonnaeHThl xapakrtepu3yroT MU kak
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“BcriIoMOraTesIbHbIi MHCTPYMEHT , “pelakropa’” U ‘“coaBTopa’, OJHOBPEMEHHO IOJYEpPKUBAsl, YTO
OKOHYATeJIbHAsI OTBETCTBEHHOCTh 3a COJEP/KAHME M KaYeCTBO TEKCTAa COXPAHSETCS 3a YEJIOBEKOM-
aBTopoM. Kpome toro, ycranosiieHo, yto MM urpaer cyiecTBeHHYIO pojb B COBEPLICHCTBOBAHUU
AHIJIOSA3BIYHOM IMCBMEHHOM PEYM M PACLIMPEHHHM BO3MOXKHOCTEH Y4YacTHUs B MEXIYHapOJHOU
aKkaJgeMHuecKol KoMMyHuKauuu. IlomyueHHble pe3ynabTaThl IOJYEPKUBAIOT HEOOXOIUMOCTh
pazButus Kputudeckord WIM-rpamMOTHOCTH, MHCTUTYLIMOHAIBHON IOJJIEPKKH M KOHTEKCTYaJbHO
00yCIIOBIICHHBIX TTOJXO0JIOB K OTBETCTBEHHOMY BHeApeHuto M B HaydHOE MHUCHMO.

KiawueBbie cioBa: HW-uHCTpyMEHTHI, HAy4YHOE€ NIMCHMO, AaKaJIEMHUYECKOE€ TMHUCBMO B
Ka3zaxcrane, MHOTOSA3BIUHBIE HCCIIE0OBATENH, KpuTHUecKas U -rpaMoTHOCTD
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T'EOTPA®US CABAFBIHIA BLJIIM AJYUIBLIAPIBIH
AHAJIUTUKAJBIK JAFJIBLJIAPBIH JAMBITY

Angarna. Kasipri reorpagusiblk OutiM Oepy >kyleciHae OKyIIbIIap/IblH aHATUTUKAIIBIK Oiay
KOHE AHAIUTUKAIBIK JaFIbUIaphl JKETKUTIKT1 JEHrehe Kaiblnracnai, ke0iHe (akTiHl >KaTTayra
OaFpITTaIFaH OKBITY OacbiM OoJibll OTHIp. Makananarsl 3epTTey/iH MakcaTbl — reorpadus IMoHi
Ma3MYHBI apKbLTbI aHATUTHKAJIBIK JaF IbLTAP bl MAKCATThI TYP/IE KAJIBIITACTHIPYIBIH TIEAArOTMKAIBIK
MYMKIHIKTEPIH alKbpIHIay. 3epTTey 9liCHaMachl TEOPUSIIBIK TaJIIay, CalbICTHIPMAIIbI XKOHE KYHETIK
Tanjay, CTAaTUCTUKAIBIK >KOHE TMEeJarorukajblK Oakbuiay SJEMEHTTEpIH KAMTHBL. T eOopHsIIBIK
OeniM/Ie OTaHJIBIK JKOHE MIETEINIIK FAIBIMIAPIbIH €HOCKTepiHE CalBICTBIPMANIBI TajAay >Kacajblll,
AQHATMTUKAIBIK JAFAbUTAPIBIH KYPBUIBIMBI, Ma3MYHBI JKOHE OUTIM alylIbUIapAblH TAaHBIMIIBIK
KY3BIPETTUTIKTEPIH JaMBITYIaFbI POl alKbIHIAIIBI. DKCIIEPUMEHTTIK )KYMBIC ATTMAThI 00JIBICHI No28
MEKTEN-TUMHA3UAChIHAA §-CBIHBIN OKYIIBIJIAPBIMEH JKYPri3UIreH TelarorukaiblK Taxipuoene
akpiHganabl.  Toxipube OapbIChIHAA AHAIWTHKAIBIK OaFBITTaFbl  TANChIpMaliap  apKbLJIbI
OKYIIBUTAP/IBIH KapTaMeH KYMBIC ’kKacay, TeorpadusIblK aKnapaTTsl TAIIAY, IEPEKTEP Il CATBICTHIPY
XKoHE cebOern—canmaapiblK OalIaHBICTapbl aHBIKTAY JaFabuIapbl Oaramanabel. Hotmkenepi SPSS
apKbLIbl KYITHIK t-KPUTEPUIM KOJAAHBUIBIN, OHAENI. AWBIPMAIIbUIBIK CTATUCTUKAJBIK TYPFbIIAH
MOH/II eKeHi aHbIKTamabl (t(25) = -4,675, p < 0,001). CoHbIMEeH KaTap, €HrI3UINeH IMeaaroruKaibiK
OMICTEMEHIH MPaKTHKAIBIK MaHBI3IBUIBIFBI JKOFaphl €KeHIH kopceTeTiH KosHHIH addexT Memmepi
ecentenai  (d=0.92). 3eprrey HOTHXKeENIEpl AaHATUTHKAIBIK JaFAbUIApIbI MAaKCaTThl TYPHAE
KaJIBIITaCTRIPY IBIH reorpadus MoH1 Ma3MYHBIMEH THIFbI3 OalIaHbICTA JKY3€Tre acaThbIHBIH KopceTel
YKOHEe MYHJIal TarchlpManap OKyIIbIIapIblH OKY-TaHBIMABIK OeJICEHAUTITH apTThIPYFa bIKIAJ eTeIl.
Makana Marepuangapsl Kalrbl opTa OutiM Oepy *KyieciHae aHAIMTUKAJIBIK JaFAbUIapAbl JaMbITyFa
OaFBITTAIFAH SJICTEMEITIK KYMBICTAPIbI KETULAIPYAC KOJIIAHBUTYbI MYMKIH.

Tyilin ce3aep: aHATUTUKAIBIK [aF[bl, AHAIWTUKAJIBIK OIay, aHAJIUTHKAIBIK I1C-OpEKeT,
aKIapaTThl TaJay, OUTIM Oepy, TAHBIMIIBIK KY3bIPETTLTIK

Kipicne

Kazipri Oumim Oepy oKyieciHIe aHATUTHKAIBIK JaFablaapisl KajJblITACTBIPY — OKY
HOTIDKEJICPIHIH MaHBI3bl WHIMKATOPbl. AHAJIMTUKAIBIK OWjay OUTIM aiylibuIapFa aKIaparThl
TaJIJal, CaJbICTBIPBII, TAJICIJCPre CYHEeHEe OTBIPBINT KOPBITHIHIBI JKacayFa MyMKIHIIK Oepemi. By
narael  ocipece reorpadusi TOHIHIAE MaHBI3ABL, ce0ebi MoH KEHICTIKTIK, oIeyMEeTTIK-TaOuFu
MIpoLIeCTEP/Il KeIIeH 1 TalJay bl Talamn eTe/l. Anaiiia JocTypili OKbITY 9/icTepi KoOiHe aKmapaTThl
xKaTTayra 0achIMIBIK Oepir, OUTIM amylIbIapAblH ChIHU KOHE aHATMTHUKAIBIK Oiiflay KalileTTepiH
JaMBITyFa SKETKUTIKTI MYMKIHIIUTK —Oepmeiiai. FeumeiMu  omeOuertepie Oyl MoceneHiH
MaHBI3IBUIBIFBIH pacTaiiipl. Facione aHanmuTUKanbIK OMIayasl MHTEpHIpETaIus, Tanjaay, Oaramay
KOHE JIQNIEN/Ii KOPBITBIH/IBI jkacay KaOlTeTTepiHiH KUBIHTBIFBI peTiHae anbikTaiiasl (Facione, 1990).
byn narmpimap akageMHSIIBIK KETICTIK MEeH KOCiOM THIMAUTIKTIH Herizi 6ombin Tadbuiagbl. XXI
FacbIpZia TaOBICTBI OOJIy YIIIH OUTIM ajyIibulap/a >KOFapbl JEHIeilll oiiylay jKoHE aHAIMTHKAIIBIK
JaFabuIap KaJbINTACybl THIC eKeHAIri atam kepcerinren (Savery, 2015; Savery, 2017). Anaiina
KONTEreH 3epTTeyiep JOCTYPIIi OKBITY 9JIICTepi PeNpOyKTUBTI OLTIMI€ HET13JeiM, aHAIUTHKAIIBIK
OMJIay/Ibl )KETKUTIKTI IeHreli/ie taMbITaiThiHbIH Kepcerei (Prince, 2004). [Tpobiemara Heri3aeareH
okbITy (Problem-Based Learning) aHanmuTHKanblK AaFaplIapbl JaMbITYFa THIMAL 9JIC peTiHIE
FRUTBIMA  HerizfenreH. PBL  MopeniHig OuTiM  amymisiapibl HaKTHl MOCETeNepAl Taljgayra,
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JepeKTepAl CaNbICTHIPYFa JKOHE HET3ACNTeH IIenriM KaObuimayra YUpeTeTiHIH Joneneni
(Jorgensen, 2024). T'eorpadus MmoHI KEHICTIKTIK Taiay MeEH KYypIeli oleyMETTiK-TaOuFru
nporecTepai TYCIHAIPYAl Tanan eTeTIHMIKTEH, AaHAIWTHKAIBIK TaFJbUIapAbl AaMBITyFa €peKiie
MYMKiHZIK Oepeni. Bednarz reorpadusna GIS TexHomorusnapeiH KOJAaHy OuUTiM amymibLIapibiH
KEHICTIKTIK-aHAIMTHKAJIBIK OWJIayblH apTThipaThiHbiH Kkepcereni (Bednarz, 2004). JKorapsima
aTalFaH 3epTTEeyJIep KOPCETKCHJICH, aHanmu3 kacay KaOieTTepi MEH CBhIHU Oiiay OKy MPOIECIHIH
axpIpamac Oeriri 60mysl Tric. ['eorpadust cabarbiHIa aHATUTUKAIBIK JIaF ABUIAPABI JAMBITY OUTIM
TyIIBIIApABl KeIIeHII MoceieepAl IIeuryre, ACpPeKTepi MHTEpIpeTalusuiayFa KoHe HIBIHANBI
Karaaimapapl Tycinyre maspiaidapl. Ochl OaFbITTaFbl MEAArOTHKAIBIK TOKIpUOEIep MEH FBUIBIMU
3epTTeyNep OKY JKYHeciHIe OelceH i, 3epPTTeYIUTIK OaFbITTAIFaH 9MIICTEP/Il SHT 13y IIH KaXEeTTUIIriH
akpiHAal e, COHIBIKTaH, Teorpadus cadarbiHa OUTIM aTyIIbUIAP IbIH aHATNTUKAIBIK JaF AbLUIAPBIH
JaMBITY TaKbIPbIObI OYTIHT1 OUTIM Oepy KyHeciH1e MaHbI3/Ibl 9p1 ©3€KTI.

3eprTeyaiH MakcaTtel — rTeorpadus cabarbiHAa OUTIM — alylIbUIapAblH  aHAJTUTUKAIIBIK
JaFIbIIApbIH JaMbITyFa OaFbITTaJIFaH TalCchblpMasap 93ipJey jKOHE OHBbIH THMIMIUIIIH 3KCIIEPUMEHT
KY3IHIE TEKCEPY.

AHaNIUTHKAIBIK OJIay MEH aHaJIUTHKAJIBIK JaFIbliap/iel AaMbITy Kazakcran PecryOnukachIHbIH
O1u1iM Oepy casicaTbIHBIH MaHbI3/1bl OaFbITHIHBIH Oipi. «bitiM Typans» 3anaa (2007) 6i1im amymsuiap
CBIHU KOHE IIbIFapMallbUIbIK OWlay KaOUIeTTepiH AAMBITY HEri3ri MEMJIEKETTIK MIHJET peTiHAe
oenrinence (KP, binmiM Typanbl 3aHbpl), MeMIIEKeTTIK KallblFa MIHAETTI OUTiIM Oepy CTaHIapTh
(2020-2023) sxoHe KaHAPTHUFAH OUTIM Ma3MYHbBI CTaHIAPTTAphl AHATUTUKAIBIK OTEPAIsLIap bl
(Tangay, caibICTBIPY, KOPBITBIHIBI acay) OKBITY HOTHIKEJIEpIHIH HEeri3ri KepcCeTKIlll peTiHIe
anbIKTaipl (biniM OGepyaiH OapiblK JEHTeWiHIH MEMJIEKETTIK JKallblFa MIHAETTI OuTiM Oepy
cTaHzapTTapblH Oekity Typainsl), «udpasik Kasakcran» Oarmapnamaceinaa xone PISA, TIMSS
XallbIKapaIblK Oaranay TalanTapbliHAA J1a ACPEKTEPMEH JKYMBIC JKOHE aHaJUTUKAIBIK oinay XXI
FACBIPJIBIH HET13T1 KY3BIPET1 PETIHJE KapacThIpbUIaAbl. BYTiHT1 TaHIa aHAJIUTHUKAIBIK OHIay MEH
AQHAJIMTUKAJIBIK JIaFIbUIApAbl 1aMBITY T€K YITTHIK OUTIM cascaThIHBIH Tajladbl FaHa €Mec, COHbIMEH
Katap XalbIKapaiblK neHreigeri Typaktel mamy maxcattapsl (TIAM, 2015) asceiHma epekiie
ManpI3ra ue. TJIM-HiH 4-makcatbl — «Cananbl 0utiM 6epy» (TypakThl 1aMmyabIH TOPTIHII MaKCaThl)
— OUTIM ayIIbUTAPIBIH CHIHU JKOHE aHATUTUKAIIBIK OMJIay KaOUIETTepiH JaMBITY apKbLIBI OMIp OOMBI
OKyFa JaiiblH OOJIybIH Ke3leial. 3epTreyliepAe aHATUTUKAJBIK jKOHE MIBIFapMAallbUIbIK OMIayIbIH
eKeyi e mpobeMaap sl memnyae Kaxer ekeni aramn oriteni (Azid & Md-Ali, 2020).

burim ©Oepy camacelHma OULTIM anyIIbUIAPABIH AHAIMTHKAIBIK JAFIbUIAPBIH JKOHE ©31H-031
pednekcusiay KabuIeTTepiH JaMBITYy — JKOFapbl JACHTCWIII Oijay KaOUIeTTepiH KaJIbIITACThIpyIa
ey MoHre ue. MIHCI3 jkarjmaiija OuTiM amyliblaap akmaparThl ChIH TYPFBICBIHAH Oarasnari,
OUTIMII CHHTE3ICT, 63 OKY YIEPICIH Talaai amybl THIC. Bys1 omapIbIiH akaaeMUsITBIK KOHE TYJIFAIIBIK
namybiHa biknan ereai (Igwe et.al., 2021). Kasipri yakeiTTa e3repictep MeH OulTiM anyIibliapra
KolbuiaTeiH hard sxoHe soft maraputapra qereH TananTap/IblH apTybl asgChbIHAA, AaHAIUTUKAIBIK OUJIay
KaOineri OacTayblll MeKTen OarJapiaMachiH TaOBICTBI MEHrepyze, OoJamak emipe TybIHIAWUThIH
TYpJIi Kafaaitnapra OeiiMaenny YIniH Je KaXeTTi aarapira aiinamsin oteip (Szmyd & Mitera, 2024).
Ochbl TYpFBIIAH aNfaH/ia, aHAMTUKAIBIK OMIayIblH TEOPUSUIBIK Herizaepi OutiM Oepyae KeHiHEH
KOJIIaHbUIaThIH biiyM TakCOHOMHUSCHIH/A aliKbIH KOpiHic Tabajbl. ATanFaH TaKCOHOMHUAA OWiay
aNThI HET13T1 KOTHUTUBTIK JIEHTeil OOMBIHIIA JKIKTENEeIl, oJap KYPAETUTiK peTTUIIriMeH OpHalacKaH:
OimiM, TYyCiHy, KOJIaHy, Taniay, cuHTe3 »xoHe Oaramay (Mukhametkairov, 2025). Jlemek,
AQHAJIMTUKATBIK Oiiflay KaOlLTeTi ajFamIkbl YII MPOIECTIH JaMYBIHBIH HOTHXKECI opi kaHa OuTiMai
MEHTrepTy/ie XKoHe Oaraay CUSKTBI )KOFaphl IEHreiliTi TPOLIECTEeP/AiH HEeri31 peTiHAe KapacThIPbLIaIbl.

3epTTeyae MparMaTuCTIK MeJaroruka KOHIEMIUSCBIH HETi3re ambll, reorpadusuiblK OuTiM
Oepyzeri aHATUTHKAIBIK JafAbUlapMeH OainaHbIChiH TannaablK. JKamisl, reorpagus — AalblH
KapTajap/bl jkaTTay eMec, KOFaMJarbl YHEMI e3repil, JaMblll OThIpaThIH KEHICTIKTIK yIepicTep/i,
TaOUFaT MeH KOFaM apachIH/AFbl OailIaHBICTBI 3epTTEUTIH FHUIBIM. A, Oy cunat /xoH [pronain
TaOUFATTHI TYCIHYT€ HET13 pPeTiHAe KO3KapachlH aHBIKTaWIbl. /[bIOM KEHICTIKTI KYPBUIBIMBI IIEKCI3,
KypJeni, amblK SKOHE Y3IIKCIX JaMy YCTIHIETi yJepic peTiHiae KapacTelprad. ['eorpadus
cabakTappiHIa OLUTIM aNyIIBUTAPABIH aHAIWTUKAIBIK JaFAbUIaphIH JAMBITY apKbLIbl KOpIIaFaH
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OpTaHbI, SKOJIOTHSIIBIK MACEJIeNep MEH T'€OKEHICTIKTET1 e3repicTep/i CbIHM TYPFBIAAaH TajjayaaH
6actanazapl. byn perre, pronnin eHOEKTEpiHIe KU1 Ke3eCeTiH «OCy» KOHUENIUACH TYPFhICBIHAH
alFaHga, OUTIM amylmIbUIapAblH AHAIWTUKAIBIK OWJIaybl JalblH TeorpausuIblK MATIMETTepAi
reorpausUIbIK SKaraasTTap (TaOMFaTThl MalalnaHy epeKLIeNiKTepi, SKOJIOTHUSIIBIK e3repicTep)
OapbichiHaa Kanbinracaasl. ConeiMeH Kartap, /xoH Jlpton Oinim Gepyneri 6acTbl Kypaji oijaysl
BIHTAIAHJBIPYFA, CHIHH KO3KApacThl JaMBITyFa OarbITTalFaH «MOCEJICHI HICHIY» KOHE «iC-OpeKeT
apKbUIbI YHPEHY» KaFuJalapblH YChIHFaH. TY)KBIpBIMFa COMKec, OUTiM alyIIbIHBIH aHATUTHKAIBIK
oiiylay yJepici OHBIH aJIbIHJIAa HAKTHI Oip KUBIHABIK HEMece MpOoOJIeMalbIK JKaFIasT TybIHIaFaHa
raHa icke Kocwlaaael. COHIBIKTaH reorpadus cabakTapblHAa OLTIM aTyIIbUIAPIBIH aHAIWTHKAIBIK
JaF IbIIAPBIH JAMBITY YITIH JalbIH MOTIHIIEPI1 OKBITY JKeTKUTiKCi3. [koH [pion e3iHiH «/lemokpaTus
KoHe OutiM Oepy» 1916 KbUIBI JKapbIK KepreH eHOeriHae OUTIMHIH TOJBIK MaKCaTTapblH YJITTHIH,
MEMJICKETTIH Tap MIeHOepaeri 0acKapyIIBIIBIFBIHAH KOFAphl KOMBIN, OUTIMHIH MaHBI3IbUIBIFBIH
kepcetti (Dewey, 2014; Dewey, 2003). An, reorpadusiblik OuTiM Oepy aschiHIa OV KOHIICTIIIHS
Heri3 0onajel. CeOeb1 reorpadus Tek TaOUFATTHI TaHY FaHA €MeC, OUTIM alyIIbUIapAbIH JJICYMETTIK,
9KOJIOTHSUIBIK JKayalKEpIIUIITH apTThIPBIN, OeNCeHAl a3aMaTThIK KaCHETTEpIH KaJbIITacThIPaJibl.
Kopmaran optansl THIMII Taifanady, TE€OIKOJOTHUSUIBIK TEHIIK MOceNeIepiHe KaThICThI
AHATMTHKANBIK  JaFAbUIApPbIH  JaMBITy apKbUIBI  QIEYMETTIK, HSKOHOMHUKAIBIK, HKOJOTHSIIBIK
KalIIBUTBIKTAp bl KOpe aiajibl, Taaaaiap skone Tycineai (Dewey, 1981; Dewey, 1998).

JxoH JIpIoMAIH «IC-OpeKeT apKbUIbl YHpeHY» TYXKbIPbIMBI OUTIM amylIblIapblH OelIceH Il
3epTTey KaOUIeTiH apTThIpFaHbIMEH, aHATMTHKAIIBIK OMIayIbIH KAHIIABIKTHI JICHTei/Ie TaMbIFaHbIH
HaKTHI KypaJjlapMeH aiKpIHIAYbl Tajam eTei. J{plon cunarraral mparMaTuKaiblK MeIarorHKaTbIK
eJIIeM/IEp 1l 3aMaHayr OUTiM Oepy KOHTEKCTiH e Koaany [1. dacnoHeH1H 3epTTeyepiH HeTi3re ary
Ke3edim oTeIp. SIFHu, Jlpion MocerneHi menryaiH 0arbIThIH KopceTce, DacroHe Mocenenep i menrye
KOJIIaHBUTATBIH aHAIMTHKAIIBIK OlayMeH HakThUTtaHanbl (Facione, 1994; Facione & Peter, 2014).
AHaTUTHKAIBIK OMJIay bl JaMBITY/IbIH HIaFbIH KOHLIENTYAJIIbIK MO/EN1 1-CypeTTe YChIHBIIFaH.

Cyper 1

AHanumuxanvlk ounayosbl 0amblmyObly WAbIH KOHYENnmyaniovlk MOOei
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AHaNIUTHKANBIK O¥Jlay KEKe aJaMHbBIH KYHIBUIBIKTaphl MEH KO3KapacTapbIMeH, OuTiMiMeH,
MiHE3-KYJIKBIMEH, COH/Iali-aK KpeaTHUBTUIIKIIEH ThIFbI3 OainanbicThl (Lubbe et.al., 2025; Yasar et.al.,
2025). 3eprreynepae oitnay KabijgeTTepi yu caHaTKa OeJliHe[i: aHaIMTHKAIBIK, IIbIFapMaIIbLIbIK
KOHE TPaKTHKAIBIK oiiay. MyHJa aHaTUTHUKANbIK OWiay OuTIMre HerizienreH mpobiaeMarnapibl
HIenry JKOHe HIelIiM KaOblujay yAepicTepiH KaMmTuibl. byn oitmay Typi keneci opekerTeple eTe
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KYHJIbI 00J1BIIT TaObLIaIBI (CYpeT 2).
Cypert 2
AHanumuxanvlg ounay ic-apexemmepi

JEPEKTEP MEH AKIAPATTEL CEBEM-CAJJAPIBIK
ABCTPAKTLII BAWITAHBICTAPJEL
MATEPHAJIBI CEIHH AHBIKTAY

TY¥PFBIIA TYCIHY, OHIEY, X

THIOOTE3ATAP
TYAKBIPBIMIAY

BOJIXKAY MEH
JKOCIIAPTIAY

ASCTYPJI KOHE

HHHOBAIHATBIK
OHIAVIBI KOJITAHY
BATAMATAPIBI
KAPACTBIPY

BAP TOCLIIEPII CAJBICTBIPY XKOHE

TYPIAEHIIPY, TY3ETY, CBIHH BAFAJIAY,
IMEMIMJIEPII HIEAIAP ¥CBIHY
KAHAIBLITAY

2-11i CypeTTe aHATUTHKAIBIK OWJIay iC-opeKeTi emeMaepi OepiireH. 3epTTeyaiH TeOPHSITBIK
HETri31H KYpalThIH aHAIUTUKAJIBIK OIIayIbIH MOJEN1 YChIHBUIBIIN, Teorpadus cabakTapbIHAaFbl OLTiM
aIyIIbUIAp/AbIH aHAIUTUKAJIBIK OWJIay OpeKeTTepiH OIpTyTac Xyile peTiHje ceri3 e3apa OaillaHbICThI
KOMIIOHEHT HETi3iHIe KypacThlpburFaH. OapAblH KaTapblHa, JEPEKTep MEH aKmaparThl ChIHA
TYPFBIIAH TYCIHY, OHJEY, TUIIOTe3a1apAbl TYKbIPbIMAY, O0JDKay MEH JKocmapiiay, 6agama xosjgap
KapacThIpy *kKoHE T.0.

AHanUTHUKAIBIK JaFAbUIapbl KAJIBINITACTBIPY JKOHE JAAMBITY KOITEreH FBUIBIMH 3€pTTEylepie
KapacThIpbUIFaH. AHAJIMTUKAJBIK JaF[blaap TYIFaHbIH CalalblK ©3repiCTepiHe KaKbIHAAY/bI
KaMTaMachl3 €TETIH JKOHE OoJaliak MaMaHIapAblH KOciOM KACHETTEpiHIH ©CyiHe BIKMaJl eTeTiH
apHailbl MHTEJUIEKTYaJblK aHAJUTUKAIBIK-CUHTETUKANBIK OIepalusiiapbl MEHrepy peTiHie
yeoiabiaanel (Astuti et.al.,, 2025; Kocaman, 2023). Byi aHbIKTamMa aHAJIUTHKAJIBIK dafIbLIAPIbIH
TYJIFAIIBIK )KOHE KOCIOM TaMyFa OarbITTalIFaH iIIKi Oiyiay OpeKeTTepIMEH ThIFbI3 OalIaHBICThI EKeHIH
KopCceTeIi.

AHanUTHKAIBIK OiIay — KOplIaFaH OPTaHbl TAHY/IbIH KOFaphl IeHIr el yaepici. AHaINTUKAIIBIK
oiayablH OYJI TYpi Ke3 KeJITreH Kypaeni KYObUIBICTHI Kypamaac OesliKTepre >KiKTeI, 3aHIbUIBIKTap
MEH OaljaHbICTap/bl aHbIKTayFa OarbITTananbl. Ke3 kenren Oarajlay MeH IIenriM KaObuigayzaa
aJIZIbIMEH aKMapaTThl TEPEH aHAJUTUKAJIBIK TangayAaH Oacray ajajpl. ajl, aHaAIMTUKAJIBIK JAafFabl —
AQHAJIMTUKAJIBIK OWNay[blH ic Ky3iHaeri kepiHici. ['eorpadusnbik OuTiM Oepylne aHaTUTHKAIIBIK
JaFAbUIaphl JaMbIFaH OUTIM ajylIbulap TEOPUSIIBIK YFBIMIAP/bI XKaTTal KaHa KolMail, TaburaTrTarsl
YyAepicTepiH KYPhUIBIMBI, KbI3MET1 HEMECe SKOJOTHSUIBIK JKYHenepl CeKUIAI Kypaesi aKnaparTapbl
CUNATTall ajajbl. XalbIKapalblK 3epTTeyieplle KOPCeTUINeH aHAIUTUKAIBIK OMIaylblH KeNTereH
eJIIIeMepl MEH KOMIIOHEHTTEP1 peTiH/Ie aKIapaTThl 3ep/eliey, JIOTHKaHbl KOJIAaHy, op Typdl oilnay
3JIEMEHTTEPIH KOJIJaHy, MiKipiepai Oaranay, akmaparThl ©HJIEY, KOPBITHIHABI OOJbIN YCHIHBUIFaH.
AxnapatTsl 3epieney — JAepeKkTepAl Oenmiekren KapacTelpy. JIormkaHbl KosJaHy Mocesenepi
HIelny/ie KUChIH/IBI JKOHE JKYHeni OailnanbicTap Kypy eKeHi Oenriai. AJ, op TYpJii oiylay bl KOJIIaHy
opeKeTi jkKaHa XoHe Oiperei akmaparThIK KayanTapbl d3ipyieyre OarbITTalFaH OMay QJiCTepiH
xaTkbI3aMbl3. COHFBI MIKipJepAl Oaranay opeKeTi aknapaTTap/sl capanTay 0oJica, aklapaTThl OHICY
aHAJIMTUKAJIBIK OMJIayAbIH Oip TYpi peTiHae akmapaTTsl OHJIey OObIN TaObLTaIbl. JKOHE KOPBITHIHIBI
OpeKeT wmemiM KaObUllayFa Heris OOJaThIH JIOTHKANBIK TYXKBIPBIM KenTipy Oo0JbIln TaObliabl
(Stemler et.al., 2009).

Astuti )xoHe 0acka J1a 3epTTeyIIiiep AJeNIereH TYKbIpbIMFa COKeC aHATUTHKAIIBIK JIaF IbLIap
KociOM canana Ja, )kKeke eMipJe Jie MaHbI3bl pesl aTKapaThlH HETi3T1 KaOuleT jkKoHe Macelnenepii
THIM/II IIENIyTe, TYPBIC MIeMIiM KaObliayFa ®KoHe KYpAeii xKaFaaiaapabl TepeH TYCIHYre MyYMKIHAIK
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Oepeni (Astuti et.al., 2025). Veeck >xone O6acka na 3eprreymiiiep Oy TYKBIPbIMIBI aiTapIbIKTai
TOJIBIKTBIPHIIN, Ka3ipri Te3 KapKbIHMEH IaMbIIl JKaTKaH TEXHOJIOTHSIIBIK Ke3eH OIi37eH opacaH Kol
aKmaparThl JypbIC Taujam, TYCIHIIPYAl Tajam eTeTiHiH, COHBIMEH Karap, aHaJHUTHKAJIBIK
JaFIbLIAP/IBIH Tya OITKEH KacHEeT eMec, OHBI JaMbBITyFa 00JIATBIH OPEKETTEP KUBIHTHIFBI €KCHIH ajFa
taprazbel (Veeck et.al., 2023).

TyKbIpeIMAApABI TaJay OapBICHIHAA AHATUTUKAIBIK JaFAbUTApABIH KYHICIIKTI eMipae Typi
Karaaimapabl TEPEHIPEeK TYCIHyre jKoHe OJapAbl Typhic Oaranayra MYMKIHJIIK OCpeTiHIH aHBIKTal
IIBIK. ByJ1 mar aputapapl 1aMbITy OLTIM amylibIapablH JOTHKAJIBIK OMIay KaOUIeTiH ®KoHE FRUIBIMFA
HET3ACNTeH MM KaObUIaay JaFabUIaphiH KeTiaipeai. Anaiiga Demir kepicinime oinay yaepici
AQHAIMTUKAJIBIK OWJlayJaH OacTay ajaThIHBIH JKOHE JKOFaphl JCHIEHII Oijay opeKeTi Ke3 KelreH
(GakTiHIH KYIUTI JKOHE oJICI3 JKAaKTapbhlH CaJIbICTBIPY AapKbUIbI JIEpeKTepAl Tajjan o3 e3lH
Keriunaiperinid aran kepcereni (Demir, 2022). AHaIMTUKAIBIK JaFIbUIAp 63 KYPUIBIMBI OOMBIHIIIA
OUTIM aJylmbUIapABIH JaMy JCHTeHIH aHBIKTaWTBIH OIpKaTap JKeKe TYJIFAIbIK KOMIOHEHTTEPII
(marmputap TomTapbiH) KaMTuabl. Onapra MbIHaJap »aTaJbl: KOMMYHHMKATHBTIK, CBHIHU ONay,
JEPEKTEepi OHJEY, IIBIFAPMAIIbUIBIK, 3epTTey aarapuiapel (Hidayat et.al,, 2024). Jlemex Ttek
aKmaparThl OKy apKbUIbl OuTiM anymbuiap OurliMal MeHrepe anmaiinel. COHBIMEH KaTap,
aHAJIMTUKAJIBIK OJIay OpeKeTTepiH JaMBITY YIIiH Oenriii 6ip epexxere cyiieHe OTBIPbIIN, IepEeKTepAl
OHJIEY, 3ePTTey, TalJiay, CAIBICTBIPY OPEKETTEPiH Ke3eHMEH KapacThIpa OTBHIPBINT AYPHIC KOJIAHY
Kaxer.

Ezeamuzie >xoHe 6acka /a FajapIMIap aHATUTUKAIBIK KaOUTETTEP Il TaMBITY COUTICY aFabliaaphl
MeH OUTIKTEpiH JKETULMIpyMEH ThIFbI3 OaiiaHbICThl eKeHAIriH TyxbipeiMaaca (Ezeamuzie et.al.,
2022) Yanti sxoHe Gacka J1a FaasIMaap OyJT MIKIpAEH COJT almaKTaiapl. SIFHu, OLTIM amynibLIapabH
3epTTey OpEeKETTEPl KU1 KATTHIFYJIap apKbUIbl TYPAKThl KOJIAHBLIBII, JaMbica JNaFabl JIEHTeiiHe
ketepireni (Yanti etal, 2025). J[laraer — OipHemre peT KaiTagaHFaH OpEKETTEPIiH
aBTOMATTAaHJBIPBUIFAH JIEHIeWre AeWiH KeTyl Jel aHbIKTauaabl. AHAIWTUKAIBIK AaFAbLIapibl
JAMBITY — Y3aK Mep3iMJIl JKOHE >KYHenm iC-opeKeTTi Tajam eTeTiH yaepic. byn marapliapiabiy
KaJIBIITACYBIH/IaFbl HETI3T1 KaJaM — aHaJTUTHKAJIBIK iC-OpEKETKEe TYpakThl Typae aarasuiany (Yang
et.al., 2023). MyHpaii opeKkeT JAepeKTep/i )KUHAY, 0JapAbl Taaaay KOHE HHTEPIPETALUAIAY CUSKTHI
Ke3eHJepai KamTuapl. Jlarmputapasl IaMbITYIbl KYHJACTIKTI OpeKeTTepJieH Oactayra Oojaibl:
KOJIIaFbl aKmaparTel Oaranay, QaxTuiepre cyiieHe OTBIPBIIT KOPBITBIHABI Kacay, MOCENICHIH
ceOenTepiH aHbIKTAy JKOHE BIKTHMAaJ IIENIiM HYCKaJIapblH KapacTelpy. «MaceneHiH Tymki cebei
kanmai? Kangaii OGamama memrimaep Oap?» JiereH cypakTapibl KOK aHAJTUTHUKAIBIK OWIayJIbIH
JaMyblHA alTapiIbIKTal bIKOAT eTell (CypeT 3).

Cyper 3

AHanumukanvlk, 0a20bl1apobl 0amMblMy2a ApHALAH HCAMMbIEYLAD

JepexTtepai Tannay —
MaHBI3IE JepeKTepi
BHJIEIL, HHTEPIPETALIIANAY
Kabinetin
KATBITACTEIPAIEL.

HaKTh! karainapsi
Ta/1ay — OMipIiK
KAFJATTTAPIIE! CATBICTEIPY
aPKELTB] ce0en-caiiapisl
TYCIHYTe KoHe HOTIDKeH]
Oomkayra yiipetesi.

JTOTHRATBIK €CEnTep MeH
EryMGaKTap — JOTTIKATEIK XoHq
IIIBIFAPMAIIBITBIK OfLTAYIE!
ZIAMBITEIL, MaceNeH] THibI

TonThIK mikipTanacrap — €3
offbTH JIa7enzieyTe, e3renepii
THIHJIAYFA JKaHe OipTecin
Imermin KaOkI1ayFa yiipeteni

TICIIYTE JIAFBITAHIBIPALILL.

3 cyperte OepiireH >KaTThIFYJIap/AblH OapibiFbl aHATUTUKAIBIK JaFAbIapabsl JaMBITHII KaHa
KOoMMaii, memnriM KaObuigayaarbl CEHIMIUTIKTI apTThipaabl. TypakTsl ToxipuOe Kazipri esrepmeri
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olieMjie aca MaHbI3/1bl AaHAUTMTHKAIIBIK Oy CTHIIIH KaJIBIITaCTBIPYFa MYMKIHIIK Oepe/i.

AXMapaTThIK-aHATUTHKAIIBIK )KYMBICTA aKIIapaTThI OHJCY MEH JEPEKTEP/Il TaJIIay YIIiH OPTYpi
onicTepAl KoimaHyra 0ojanel, ojap: craTucTuKaibIK koHe SWOT rtangay, HHTEpBbIO, cayalHama,
KeHC, CalbICTBIPMAaJIbl TANAY, MOJebaey. OChIFaH CyiieHe OTBIPBII OuTiM Oepyaeri MaHbI3AbLIBIFbI
MEH MMPaKTUKAJIBIK KOJITaHOABIIBIFBIH AHBIKTAY MAKCAThIHa AaHATUTUKAJIBIK JIaFIBUTAPBI TAMBITYFa
3epTTeyliep Kypri3uviiil.

Bonamak MaMaHmapAblH aHATMTUKAIBIK JaFIbUIapbl KOCIOM KY3BIPETTUTIKTIH KYPBUIBIMIIBIK
Kypamjiac 0eJiiri peTinae eHOCKTep/ e KapacThIPhLIaIbl. AHATUTHUKAIBIK JaF IbLUIAP MaKcaT, Ma3MYHBI
KOHE KOCIOM KBI3METTIH MIAPTTAPhIH CAIBICTBIPA OTBIPHIIT KY3€Te aCaThlH HHTECILICKTYAJIBIK OPEKET
OapeICHIH/IA OIay OomepanusuIapbl MEH aKIapaTIeH KYMBIC icTey ToXipuOeciHiH (Tanaay, CHHTE3,
XKaJIbLIay, Kyiieney, Kikrey) e3apa Oaitnanbickl perinae tycinaipineni (Ciineanu et.al, 2023). byn
TY)KBIDBIMMEH YHJECETIH KeJecl 3epTTeylepAe aKMapaTThIK >XOHE KOMIBIOTEPIIK KaylCI3IK
MaMaHJapbIHBIH AaHATUTHKAIBIK JaFIbIIaphl MEHIEPUITeH aJITOPUTMIE COMKEC CaHaJBI TYPAC KY3ere
aChIPBUTATHIH HET13T1 aHATMTUKAJIBIK OTIepalusiiap KemeHi (Tajijaay, CHHTE3, CaTbICThIPY, KaJIbLIay,
colikecTeHlIpy, Kiaccuukanus), K9ciOn KbI3MET (GYHKUMSIIAPbIH TUIM/II OPBIHAAYbl KAaMTaMachl3
eTeTiH ic-opekertep perinne cunarrananbl (Narathon et.al.,, 2024; Sasanti et.al., 2024). binim 6epy
camacelHa Oys1 ke3kapac Narathon jxoHe OackanmapbIHBIH €HOEKTEpiHAe KaiFachlH Tabagpl. O
3epTTeYJIePIHIE KOCION-TIeTar OTMKAJIBIK KbI3METTI TAOBICTBI KY3€Te aChIpyFa Ka)KeTT1 aHATUTUKAIIBIK
JaFbplIap KYHABUIBIKTHIK, KOTHUTUBTIK )KOHE OTIEpallUsUIbIK KypaMIacTap/IbIH O1pJIiri peTinjie TyTac
KYOBUITBIC JISTT KapacThIPhUIAAbl. AHATUTHKAIBIK JAFIbIIAp apHAWB! YHBIMIACTHIPBUIFAH, MAKCATThI,
YOKAENTEH OpeKeT OaphIChIHAA KaJBINTACATBIH CaHAJBI Oilay Tpollenypaiaphl (Tangay, CHHTES,
aQHAJIOTHsA, CaJBICTBIPY, KANMbLIAy, ceOemn-canaapiablK OaillaHbICTapAbl aHBIKTAY) PETIHIIE
Tycinmipineni. byn yaepic kocion moHAEpAIH Ma3MYHBIH KYPaWThIH OLTIMIIEPTe, WHTEIUICKTYaJIIbIK
JKOHE TMPAKTHKAIBIK OPEKETTEePAIH TOCUIAEpl Typasbl OuTiMzaepre, COHIai-aK alaMHBIH KoCiOH-
MeIarOTUKAJIBIK KBI3METKE JKOHE OHBIH CYOBEKTUIEpiHE JEreH Ke3KapacTap KYHWeciHe cyheHeni
(Yurt, 2022). JleMek anfbIHFBI TYKBIPbIMIApFa OaiIaHBICTBI KOCiOM OarbITTapAarbl aHbIKTaMasap
peTiHe OpTaK 3aHIBUIBIK Oap. ©3re 3epTTeylepe aHATUTHKAIBIK JaFIbLIapasl OUTIM amylIbIHbIH
AQHATMTUKAJIBIK KbI3METIHE KIPETiH, MPAKTHKAIBIK IC-OPEKETTe THIMII Oiay KbhI3METIH JKY3ere
achIpyFra MYMKIHIIK OepeTiH apHaiibl JaFablIap )KUBIHTBIFBI peTiHae cunarTaiasl (4-cyper) (Halova
& Kobilarov, 2010, January).

Cyper 4
AHanumuxanvik 0az0vliapoviy ambebanmoievl

) < i
W s =
IIHTeIUIeKTyalABIK Kacion Tisti OpE ApHaiist
aHATITHKATBIK- KY3BIDETTIMIKTIH aa in Cananer ofinay JagsIIap
CHHTETHKAJBIK KYPBUTBIMIBIK ic-apenl TIpOLEy paapsl SKIIBIHTBIFBI
OIIepaIIap bl Kypamzac oeiri
MEHTepy
1 2 S 4 J

4-m1i cypeTTe, aHATMTHUKAIBIK JaFIblIapblH OMOEOanThUIBIFEI O€C HEri3ri caThUIbl JIEHTeH
apKpuIbl cunarraiaasl. Onap, UHTEUIEKTYAIIbIK aHAINTUKAIBIK ONEpalsuiap/ibl MEHrepy, Kocioun
KY3IpEeTTUIIKTIH KYPBUIBIMABIK Kypamaac Oeiiri peTiHae Tanaay, THIMII OpbIHIAayAbl KaMTamachl3
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€TETIH OPEKEeTTEp KHUBIHTHIFbI, CaHaJbl OHJIay OpeKeTTepi >KOHE apHalbl AAFAbUIap >KUBIHTHIFBL
I'eorpadust cabakTapblHIa aHATUTHKAIBIK SPEKETTEPl TYPAaKThl OPbIHAAY OUTIM amylIbLIapAbIH
OLTIMII MEHTepy MaKCaThIHJAFbI iC-OpEKeTTePiH THIM/I YIHBIMIACTHILPYFA KOHE aJIFaH JIaF JbUIapbIH
KYHEIIKT1 eMipie Moceenep/Ii menryae omoedan Kypan peTiHae Koaaanyra 00JIaTbIHBIH AKbIHIAY
YILIH CypeTTe YJIri peTinae Oepinii.

I'eorpadust moHIH Ma3MYHABIK €PEKIIETIKTepiH €CKepe OTBIPBIN J3IpJICHTeH aHAIUTHUKAIBIK
TarnchIpMarap KYHeCiHIH THIMILIIr HaKThl KOPCETKIIITEep apKbLIbl TOJNBIK aHbIKTaaMaraH. OChiFaH
0aliIaHBICTHI 3ePTTEY KEJIECi CypaKTapra jKayar i37eyre OarbITTalIbl:

1. Teorpadpuss cabakrapelHOa KOJJAHBUIATBIH KaHAAH TancelpMajap AaHaJIUTHUKAJIBIK
JaFIbIIAp/IBIH JaMybIHA THIMJII 9cep eTei?

2. ApHaiibl 93ipJIEHTEH TalChIpMaiap >KyleciH KoJgaHy OLTIM amylIbuIap/IblH aHAIATHKAIBIK
JIaF IbUTAPBIHBIH IaMBITYFa KaJlail bIKIal eTedl?

9JicTep MeH MaTepuaJaap

AHaTUTUKAIBIK JaFAblIapabl KEeTULAIPY YIIH SPTYPil TOCULIEp MEH KypaiaapAbl KOJIJIaHY
MaHBI3/bl. AHAIUTUKAIBIK OWJIAyJIbl JAaMBITY YIIIH TYPaKTBUIBIK, JKaHA TOKIpHOEre alIbIKTHIK,
KaTeikTep/ieH cabak any HeMece Oacka Jia FhUIBIMU OarbITTapMEH KIPIKTIpLIEe TalJaHybl KaKer.
TypakTel KaTTBIFY apKbLIbl SpOIp ajjaM OChI callafiaFbl KaOUIETTEepIH >KaKCapThII, KICIOHN Jie, Keke
eMipJieri MIHJETTEP 11 JIe THIMII OPBIHIAH anajbl.

3eprrey OapbichbiHAa Teorpadus MOHIHAEC OUTIM amyIIBUIAPBIH aHATUTUKAIBIK JaFIbUIapbIH
JTaMBITyFa OaFbITTANIFAH TEIaroTUKAIBIK BIKITAJIBIH THIMIUTITIH aHBIKTay MaKcaThIHAa O1p TOTTHIK
(O1p CHIHBINTHIK) 3€pTTEY AU3ANHBI KOJAAHBUIIBI. 3epTTey TaKIpuOere ASHIHT1 )KoHE TaKIpHOeIeH
KeHiHT1 enmeMaepre HerizaenreH (pre-test — post-test) Tocin apKpUTbI YHBIMAACTBHIPBUIIABL. byt o1ic
OKBITY TIPOIIECIHE CHT13UINeH apHaibl TarchIpMaiap )KYHeCiH1H OLTiM aylIbIapablH aHaTUTHKAIIBIK
oiay Kabu1eTTepiHe dcepiH aHbIKTayFa MYMKIHAIK Oepei.

3eprrey KyMbICBI Anmatrkl 00dbIcHl, lme aymansl, bailicepke aypuiel Ne28 wmekrer-
TUMHA3MACBIHAA JKYPri3ulal. ODKCHepuMEHTTIK >kymbic 2025 >kpuiaplH 3 Kapamackl MeH 12
YKEITOKCAHBI apaJIbIFbIH/IA Teorpadust oH1 cabaKTapbl OaphICKIH/IA KY3€eTre achIPhUIIBL. 3epTTeyre 8-
CBIHBINITHIH 26 OLTIM anmymbichl (n = 26) KaTeICThl. KaThICymibliap HaKThl OKY CHIHBIOBI HET131HIC
TaHJIAJIBII, 3€PTTEY MEKTEINTEr1 OKY IPOIECIHIH TaOUFU KaFaaibIHAa KYPri3ivial. MyHnai tanuay
MeIarOTUKAJIBIK SKCIICPUMEHTTIH IIbIHAKBI OLTIM Oepy OpTachIHAA JKY3ere acyblH KaMTaMachl3 €TTi.

3eprrey OapbiChiHIA OUTIM aTymIbUIAPIBIH OacTalKbl AaHATUTHUKAIBIK JalbIHIBIK JACHTCHIH
aHBIKTAy MAaKCaThIHAA IUArHOCTUKAIBIK TeCcTuley >Kypri3uigi. Tect masmyHbl reorpadus IoHI
OolbIHIIa OKYy OargapiamMachblHbIH KYTUIETIH HOTHIKENEpIHE KOHE aHAJIMTHUKAJIIBIK J1aFabLIapabl
Oaranay KpuTepuiliepiHe Heri3menin Kypacteipbuiasl (Zadrozny et.al., 2016). DxcrepuMeHTTi
Kyprizin, OakputaraH reorpadusi MoHI MyFaliMaepi (aBTopiap) TapamblHaH OKY YIEpiCiHIH
IIBIHAWBUIBIFBI  TONBIK cakTanabl. COHBIMEH Karap, [albIHAaIFaH TECT TarchlpMalapblHbIH
Ma3MYH/IbIK BaIHATLUIINH KAMTaMachl3 €Ty MaKcaThIH 1A reorpadusi moH1 OOMBIHIIA YIII CapalIIbIHBIH
mikipi eckepinai. Tancelpmanap OUTiM amylmIblIapAblH akKMaparThl Tajljgay, CalbICTBIPYy, ceben—
calapiblK OalaHbICTAp/bl AHBIKTAY, TeorpaUsIbIK KyObUIBICTapAbl TYCIHIIPY AaFAbLIapbIH
KemeHal Oaramayra OarbpiTTanael. TecT ymr JeHreini KypeuibiM  OoiibiHma (A, B, C)
yitbiMaacTeipeiiabl: C eHreiii (3korapbl) — ceden—canaapiblK Tanaay, TYCIHAIPY KOHE KOPBITHIHIBI
xacay; B nenreiii (opta) — reorpadusiabiK KyObUTBICTap apachIHAarbl OaiIaHbICTapIbl aHBIKTAY; A
AeHreiii (TOMeHT1) —. HeTi3ri YFhIMAAp/Ibl TaHy JKOHE KaiTa KaHFeIpTY (KecTe — 1)

Kecte 1
3epmmey bapvicbiHOa&bl KOLOAHBLIZAH MeCh MA3MYHbL
A — TOMeHTrI aeHreii B — opra aenrei C — :KoFapsbl JIeHreil
©O3eH aHFapBIHBIH €H TOMEHI1  BHIKTiK Oenaeymik Knumar kyprakraHnca, Kanaan
Oeuriri: KaJIBIIITAaca bl TaOUFaT 30HACHI LIOJITe
A) Teppaca

173



SDU Bulletin: Pedagogy and Teaching Methods 2026/2 (75)

B) XKaiipma A)TemnepaTypaHblH aifHaITybl MYMKiH?
C)ApHa OuiKTiKKe OaillaHBICTHI Tycinaipinis.
1) CyalipbIk TOMEHCYIHEH
B)XaunbIk kemryiHeH
C)Xennen
J)OnepkacinTeH
TaOuraT 30HACHIHBIH DKBaTOPJIBIK OeIaCye MatepuKTiH imki Oemirinme
KAJIBINITACYBIHAAFbI HETI3T1 OpHAaJaCKaH ©3CHJIEP/IiH CYbl ~ TEMIIEpPaTypa aMILUTHTYIACHI
daxrop: MOJI OOJTYBIHBIH ce0e0i: Here xorapbl? (2 cebern)
A) Kinumar A)’KaybIH-11alIbIH MOJI
B) ©nepkacin B)¥3bIHIbIFBI KbICKA
C) Typuzm C)en apKpLIBI aFajabl
) Kemix J1)buikTikre opHazackaH

Eckepmy: ABTOpIBIK KypacTeIpy

DKcrepuMeHT OapbIChIHIA TallChlpMallap KeKe, KYNTHIK, TONTHIK (JopMaTTa OpbIHAAIABI KIHE
OJIapJbIH KYpJENUIIK AeHreii OIpTiHAeN apTThIpbUIbIN OThIpAbL. OKBITY OapbIChIHIA OEpeKTepAl
Tajjay »>KOHE CalbICThIpy,  ceben—canjapiblK OaillaHbIcTapAbl aHBIKTAY, KapTOTpadusIIbIK
MaTepuaIapApl WHTEPIpETaIusUIay JKOHE aKmapaT Ke3NepiHIH CEeHIMIUIriH Oarajmay Cekuai
AQHAJIMTUKAJIBIK 9peKeTTepre 6achIMIbIK Oepui.

Tanceipmanap KyieciHe OepeKTepil Tannay, ceden—canmapiblK Ti30eK Kypy, CIEHApHITIK
MOJENbJCY, KapTa apKbpUIbl Tajjay, aKMapaTThlH UIbIHAWBUIBIFBIH aHBIKTAy JKOHE «JIepeK—
MHTEPIpEeTalsI—KOPBITHIH b KaFUAachlHa HETI3/IeJINeH TarchipMasap eHIi3UIl.

HoTu:kenep skoHe ojiapabl Tajajaay

DKCHEPUMEHTTIK OKBITY OaphIChIHIIA aJbIHFAH JEPEKTEpAl Taljgay HOTIKeIepl OuriM
QTYIIBUTAPBIH aHATMTHKAIBIK JaFIbUIAPBIHBIH JIaMy JTUHAMUKACHIH aHBIKTayFa MYMKIHIIK Oep/Ii.
Tect A,B,C nenretiinge 20 cypaktaH Kypaiabl. TecT HOTHXenepi OoibIHIIIA OUTIM ayIIblIap IbIH
20%-51 xoFapsl neHreiae, 55%-b1 opTa neHreiae, ain 25%-b TOMEH JCHren e eKeH1 Oenriai OO0JIIbI.
byn kepcetkimTep reorpadus moHI Ma3MYHBIH MEHIEPY/IE PEMPOYKTHUBTI CHITAT 0AChIM €KCHIH KoHE
AHAIMTUKAJIBIK KOMIIOHEHTTIH >KETKUIIKTI JaMbIMaraHblH aiFakTaiasl. Ocelrad OallylaHBICTEI ca0aK
OappICBIHA OKY OafFjapiaMachblHa COMKEC TaKbIPBINTAPABl OTYy KEe3iHJe apHaWbl J3ipJICHICH
AKCIEPUMEHTTIK TaIlChpMajap JXKyHell Typae KOJAaHbULIbI. TarceipMaiap KeKe, JKYITHIK KoHe
TONTHIK (hOpMAaTTa OPBIHIAIIBI )KOHE OJIAPIbIH KYPACIUIIK eHTeil1 OIpTIHAET apTTHIPBLIBII OTHIPIbI
(kecte 2). 3eprrey OapbIchiHAA OLTIM aNyIIBLIAPABIH KapTOTpadHsUIBIK MaTepuaIapMeH KYMBIC
ictey, ce0emn-canmapiblK OallaHbICTapabpl AaHBIKTAay, TaOUFru-reorpadusiblK KyObUIBICTapbl
WHTEpIpETAIHSIIAY KOHE JIEPEKTEPli CalIbICTRIPMANIbl TANIAy JTAFIbUIAPBIHBIH J1aMy TUHAMHKACHI
OaKbLUIAHbL.

Kecre 2
3epmmey bapvicbinOagbl KOJLOAHBLIZAH MANCHIPMANLAD
Tanceipma ATKapbLIaThIH iC-dpeKeTTep
araysl
Jlepekrepai AKMapaTThl ’KUHAY, CaTbICTRIpy, 2-3 IepeKkKe3AepiH maiianaHy apKblibl
Tangay KOPBITBIH/IBI XKacay AarapuiapbiH  “Kaitl nepek xe3i cerimai? Kaiicbicol Oip-
JaMBITy Oipine kambl? KopbITBIH/BI XKaca”
TarChIpMaIapbIH OPHIH/IAY.
Ceben-canmap  binmim amymbsIHbIH Ti30€K Kypa 1. CebenTepiH xazy.
Ti30eri arysl 2. Op cebenTeH MIBIFAThIH 2-3 cangapibl
AHBIKTAY.
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3. CannapablH KaHAal y3aK ’KoHE KbICKa

Mep3iMal acepi Oap eKeHiH KOpCeTy.
Cuenapuii MO/JIEJIb KaCall aIybl Kazakcranga cy TanmbUIbFbl KyLIEce
MOJIeNJIEY He Oonaabl?

Opmanpgap 10% azaiica kangait

9KOJIOTHSUIBIK KOHE SKOHOMHUKAIIBIK dCep

0osaapi?

Bepinerin Tanceipma:

«EKi crieHapwii ykaca sSIFHA OTITUMHUCTIK

YKOHE TIECCUMHUCTIK TYPFBIIA.

Here onaii oMnalThIHBIHABI TJICIIE.

Kapra apkpuisl  KapraMeH KyMbIC xacaysl Knumar kapracbiHal 3 aiiMakThl TaHAA:
Tannay Here non ocel xepae xayblH-IIAIBIH
as/ken?

Kanmaii gpaxrop acep eremi?
By XanbIKTBIH eMip Cypy calTblHa Kajaii
acep eremi?

Jlepekke3in AKIapaTTblH AYPBICH MEH binim anymsuiapra apanac aKnapar
Hemece OYpBICBIH aXKbIpaTy Oepeci3 (IIBIH + JKaJFaH).

aKnapaTThlH Mingeri:
xKayran/ 1. FoumsiMu gepekke cyiieHreHiH

IIBIH/IBIFbIH aHBIKTAY JQJIEN KeJITIPY
aHBIKTAYy 2. JlorukacelH TYCIHAIpY

Y1 OypeII 9Tici  A€pEK — UHTEPIpEeTaIus — 1) Jlepek Gepei (kecTe/MaTIH).
KOPBITBIH/IbI Kacall aJybl 2) O3 UHTEpIPETAIUSICHIH jKa3a/Ibl.

KOpBITBIHBI MIBIFapaIbl, TOMEIACH .

Eckepmy: ABTOPIBIK KYpacThIpy

JlarnpulblK  KOMIIOHEHTTEp OOWBIHIIA Tajjay OuUliM — alyIibUIapAblH KEHICTIKTIK KoHE
HMHTEPIPETAIUSIIBIK KaOUIETTepiH/Ie alKbIH OJIKBIIIBIKTAPIbIH Oap €KEHIH KopceTTi. ATanm alTKaHaa,
KapTaMeH >XYMBbIC icTey narnabichl 38%, nepektepAl caibicThipMaibl Tanaay — 54%, ceben—
caluapiblK OaitaHpicTapAbpl  aHbIKTay — 52%, an  Taburu-reorpadusuiblK  KyOBLIBICTAp/IbI
uHTepnpeTanusuiay kepcerkimi 33% npenreitinae 6onapl. byn HoTmxkenep OUTIM alylibUIapabIH
aKmapaTThl MEXaHHUKAIIBIK KaObUIIaybIHAH T'epPi, OHbI TAJJIay MEH KYPbUIBIMIAY/1a KABIHIBIKTApFa Tam
OOJIaTBIHBIH KOpCETeAl. DKCIIEPUMEHTKE JCHIHT1 JKOHE KEWIHT1 alblHFaH JCPEKTEPIIiH KaJbIIThI
YJIeCTipiM 3aHbIHA COMKECTIriH Tekcepy MakcarbiHaa KommoropoB-CmupHoB sxoHe Illamupo-Yunk
KPHUTEPHILIepi KOJIIaHbUIIB! (KecTe-3).

Kecre 3
3epmmey Oepexmepiniy Kanvinmol yaecmipim Kpumepuiiiepi
Koamoroposa-CmupHos® IManupo-YWIK KpuTepui
CraTncruka Epkingik  Mon CraTncruka Epkingix Man
Adpexeci AIpexeci
(df ) (df
JKCIL. ,106 26 ,200 ,958 26 ,357
Aeitin
JKCI. ,116 26 200" 971 26 ,660
KeliH
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DKCIEpUMEHTKE KaTBICYIIbUIAp KOJEeMiHIH MIaFrelH OoiybiHa OaimanbicTel [llanupo-Yuik
TECTIHIH HOTH)KEJIepi Herisre anblHAbl. Tanjaynap KepCeTKeHIeH SKCIEpUMEHTKE JEHIHrT MoH
kepcetkimi (0,357) xoHe skcriepuMeHTTeH Keifinri Mo (0,660) kepcerimn, alTapibIKTail KOFapbl
HOTHKeNep KepcerTi. Jlemek, Oyl 3epTreyzaeri OacTamkbl KOHE COHFBI OaUTIapibIH KaJIBIITHI
YJIECTIpUITeHIH TOJBIK AJIENJIEH, TapaMETPIIIiK )KYITHIK t TECTIH KOJIaHyFa HeT13 0oJiapl. AJBIHFaH
aknaparrapabl eryeyne IBM SPSS Statistics 22 6armapiiaMachl apKbUIbI )KYITHIK t-T€CT KOJIIaHBLUIIbI
(Tarigan et.al., 2019) (xecte-4).

Kecre 4
JKynmuik ipikmemenep kpumepuiii (Paired Samples t-test)

Mownninik (2

JKyNTHIK aibIpMaIIBUTBIKTAD t df KaKTBhI)
AMBIPMANIBUTBIKTHIH
95% cenimaTik
OpT. MoH. MHTEPBAJIBI
M SD cr.kareci  Temenri JKorapsl
OKCIIEpUMEHTKE -
neiin xxone  1,3461 1,46812 ,28792 -1,93914  -75317 -4,675 25 ,000
KeWiH 5

*Eckepmy: M — oprama MoH, SD — cTanmapTThl aybITKY, t — ®KYOTHIK t-Kputepuiti, df — epkiHmik
Topexeci

Tanmaymap HoOTHXKeNepl IKypri3uireH reorpadusi cabakTapblHaa OepuUIreH aBTOPJIBIK
TarceIpManap XKyHeciHiH OUTIM amylbUTapIbIH aHATUTHKAJIBIK OMIIay )KOHE JIaFAbIIapbliH apTThIpYyFa
alTapJIBIKTail ocep C€TKEHIH KOpCeTTi. DKCIEPUMEHTKE JCHIHT1 JKOHE AKCIIEPUMEHTTECH KEWiHT1
Oamngap apachlHIAFbl opTamia albipMambUiblK (M= -1,35-Ti Kypar, CTaTHCTHKAaIBIK TYpPFhIAAH
YKOFapbl MOHII KepceTTi. J[eMek HOoTwKenepaiH Ke3JeWCOK €MECTIrH JKOHE OHBIH TYPaKThUIBIFBIH
alKpIHJAy MAaKCaThIHAA aWBIPMANIbUIBIKTEIH 95% CeHIMAUTIK WHTEpBajdbl TAIJAHYbl apPKbLUIBI
ToNeIAeH Ii. AJbIHFaH HOTHXKeIepIiH koFapsl (-0,75) sxone Temenri (-1,94) 1eri apabIiFbIH KAMTHITI,
HOJIIK MOHHEH OTHEHTIHIH KepceTTl. CTaTUCTUKAIBIK 3aHABUIBIK OOWBIHIIA CEHIMILTIK
WHTEPBAJBIHBIH HOJI1 KaMThIMaybl AKCIIEPUMEHTTIH THIMILUIINT HAKThl €KCHIH aHBIKTaHIbl.
Hortmwxkenepneri MoHAep/l maiiianaHa OTHIPHIN, EHTI3UITE€H aBTOPJBIK TallChIpMayiap >KYHECIHIH
HaKThl THIMIUIINT MEH MPAaKTHKAJIBIK MaHBI3IBUIBIFBIH Oaranay MakcaThiHaa KosHHIH 3ddekt
MeJIepi ecenTemiHAl. XalblKapaidblK CTATUCTUKAIBIK KpUTEPUHJIEpre CohKec, »)OoFapbl 3(deKT
JICHT'CH1H aHBIKTAY YIIIH OUTIM aTylIbUIap/bIH OpTaiia 0ainaapblHbIH MOHIH CTaHIAPTThI ayBITKybIHA
KaThIHACBIH aHbIKTAy apKbLIbl ecentenini (Grizzard & Shaw, 2017; lalongo, 2016).

Ml - MZ _ |Ma1?xblpMambmm<| _ 1,34615

SD 1,46812 ~ 1,46812 = 07916

d =

AHBIKTaNIFaH ~KOpCETKITepAe KbICKa Mep3iMai (5-amTa) MakcaTThl OKBITY — yaepici
O0JIFaH/IBIKTaH OpTallla MOHAEP/IEri albIpMallIbIBIKTAP apachl y3aK MOHJAEp eMec, anaiia OepuireH
YaKbIT apajbIFbIHAAFbl 3€pTTEY YUIIH alTapiblKTall NMpaKkTHKAJIBIK KYHABUIBIKKA M€ €KeHIH aTarl
KepceTyre 601a/1bl. biniM amymisinapabH 6ackiM 0eJIiriHiH KapTaMeH )KYMBIC )kacay, reorpadusiibK
aKnapaTThl Tajjiay, AEPEKTep/il OHLY, CATbICTBIPY 9PEKETTEPIH OPbIHAAYbl apPKbUIbI OH JMHAMUKAFa
e3repreHin Oaiikail anamMbI3.

OKCIEPUMEHTTIK Ke3€HJle aHAJUTHUKAJIbIK OarbITTarbl apHaibl TarcelpMmanap XKyiHeni Typnae
eHri3uiai. TanceipManap KypAeiulik JeHreili OoMbIHIA caTbUIAHBIN KYPBUIABI )KOHE JKEKe, XKYMTHIK,
TONTHIK (opMarTa YHBIMAACTBHIPbUIABL. OKBITY OapbICBIHIA KapTOrpadusuIbIK MaTepuangapibl
MHTEepOpeTalusiay, JAEepeKTepal CalbICThIpy, ceben—canfapiblk Ti30eKk Kypy JKoHe TaOuru
IpoLIeCTepli TANAY JaFAbUIapbiHa OackIMIBIK Oepinai (cyper 5).

Cyper 5
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Oxcnepumenmmiy 6bacmanksl mecm 60UbIHWA KOPCeMKiumepi
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0%

Jlnarno cTuKaJIbIK KopbITbIHIBI TECT
TECT HOTHIKENepi HOTHXKENepi
B CaJIpICTBIPMAJTBI TAJIIAY 54% 81%

B ceOen-cagapiblK Talaay 33% 70%
B KapTaHbl Tajaay 38% 12%

B canpicThIpManbl Tasigay M cebemn-canaapislk Tangay B kapTaHbl Tanaay

KopeITBIHABI TecT  HOTWXKeepi OacTamkpl KOPCETKIITEPMEH CalbICTBIPFAHIA aWKbIH OH
TMHAMHKaHbl KepceTTi. KaprameH xymbic icTey kepceTkinti 38%-aan 72%-ra aeiiin (+34%) apTThl.
ConbpiMeH Katap, ceOen—canaapiblK Tanngay kepcerkimi 33%-man 70%-ra peiiin (+37%), an
JepekTepal canbicThipmansl Tangay 54%-nan 81%-ra neifin (+27%) ecti. XKanmbl aHaTUTHKAIIBIK
JICHI'el KYPBUIBIMBIH/IA J1a CalaJIbIK ©3Tepic OallKaspl: KOFaphl JCHreneri OuTiM amyibuIapabiH
yneci 20%-nan 40%-ra aeiiin apTThl, aJl TOMEH JEHTel KopceTkeH OutiM anyuibiap 25%-aan 10%-
ra Jedin Kpickapael. Opta neHreiaeri yiectiH 55%-man 50%-ra e3repyi OKYyMIBUIAPIBIH Oip
O6JIriHIH JKOFaphl JEHICHre aybICKaHBIH KepceTeal. AJIBIHFAaH HOTIKEIEP SKCIIEPUMEHTTIK
BIKIAJIBIH THIMIUTITIH TONETACH 11 ®oHe reorpadus moHiHAe aHAIUTUKAIIBIK JaFIbIIap bl MAKCATThI
JAMBITYFa OaFbITTAJIFaH TallCbpMaap *YHECiHIH HOTHXKEJUIIriH KepceTel.

I'eorpadust cabakrapblHla aHAIUTHKAIBIK JAFablIapibl JaMbITY MaKcaTblHIA apHaubl
TarcelpMarnap JKYWeclH KOJJaHyIblH THUIMIUIINT KEHIHEeH JoNeNJieHreH. ATanm aiTkaHja,
reoaknaparTblk okyienepal (I'AX) mnaiinanany Ou1iM  anylibulapJblH KEHICTIKTIK JepeKTepai
Tanjgayra, Kaprajap KypyFa >KOHE albIHFAH akKmapaTThl jKyielneyre MyMKIHAIK OepeTiHIH aran
KepceTell. ABTOpJIap/IblH MIKIpiHIIe, MyH/Ial )KyMBbIC TYpJiepi OUTIM alylblIap/blH aHATUTHKAIIBIK
oiijay KaOiMeTiH KYMISWTIiN, KEHICTIKTIK mNaibIMIayblH aambITagsl (AMaHTaeBa, 2023).
3epTreymiiep FalamablK mpoOneManapasl OKbITY yaepiciHze ['AXK OeH KeHICTIKTIK Tanaay
AJIEMEHTTEPIH €HI13y OUTIM amylIbUIap/blH T€OKEHICTIKTIK, COHBIH IIIIHAE aHAIUTHUKAIBIK OWay
JaFAbUIapbIH JaMbITYFa BIKNAN €TETIHIH KepceTkeH. ABTopnap kaprtanap meH ['AX kypannapsin
KOJIJIJaHy apKbUIbl OUTIM alylmbUIapAblH reorpadusulblK  KYOBIIBICTapAbl JKaH-)KaKThl Tajjar,
MOceJieH1 KeIIeH Il KapacThIpy *KoHE 3epTTeY JaFbUIapblH HBIFAHUTY MYMKIHIIr1 apTaThIHBIH aTarl
eteni (bopankynosa & Kanpipxanosa, 2024).

¥Kcac KYprizuireH 3epTTey/ie aHaIUTUKAJIBIK OWJIay JaFAbUIapblH 1aMbITy MakcaThiHa flipped
classroom, inquiry-based learning >xone digital storytelling amictepin OipikTipin KOJAaHY THIMII
HOTHKE OepreHi KkepceTiireH. ABTopiiap OyJ1 omicTepaiH OUTIM amylmblIapAblH aKknapaTThl TacCUBTI
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KaObUIAAYIIBIIaH OCJICCH/II TalJayliblFa alHaIIbIPAaThIHBIH aTam eTedl. bi3miH 3eprreyimisie
KOJIIAaHBUTFAH KapTa apKbUIbl Talfay, JAEPEeKTEepAl CaJbICTBIPY JKOHE akKmapaT KesJepiHiH
IIBIHAWBUIBIFBIH aHBIKTAY CHSIKTBI TAIICBIPMAJIap J1a OCBIFAH YKCAC MAKCATTHI KO3CHI, SFHU OLTIM
aNmyIbUIapbl aKmaparThl Taljgayra, CalbICTBIpyFa jkoHe Oaramayra yipereni (Phurikultong &
Kantathanawat, 2022; Permana et.al., 2019).

Byn ofiapl reorpadus MoHIHAE KapTOrpadUsUIBIK MaTepUaIapIbl KOJIAHYIbIH THIMIUIICH
3epTTereH eHOeKTep Je pacTaiinpl. ABTOpjap KapTalapMeH >KyHeni »yMbIC jkacay OuTiM
QTYIIBUTAPABIH AHATUTUKAJIBIK KOHE KCHICTIKTIK OMIay JIaF IbUIAPBIH JAMBITYIBIH MAaHBI3Ibl KYPaJIbI
ekeHin aran kepcereni (Cyvin et.al., 2022). ConbiMeH Oipre, aHATUTUKANBIK JaFAbUIAPAbI IaAMBITY
YIIiH CYypak KO0, CaJbICTBIPY, ASJICICY, TYCIHIIPY KoHE OaFanay CHSIKTHI 9MICTeP Il KEMICH T TYPAC
KOJIZIAHY/IbIH HET13Ti MPUHLIMITEPI JIe FBUIBIMU €HOCKTep/Ie JKaH-)KaKThl cunarranran (Susiaty et.al.,
2022).

XanpIKapaJIbIK 3epTTeylIepe € OChbIFaH yKcac ypaicTep Oaiikanaasl. Nuroso »oHe OGacKamapbl
(2018) kyprizreH 3epTTeyAe AaHAIWTUKAIBIK OWIay HarAplIiapblH naMbiTy MakcaTeiHaa [CAE
learning model ycbiHbIIFaH. ATanraH Mojnenb inquiry-based learning kKarmpanmapblHa Heri3aemim,
okbITy yaepicin Introduction, Connection, Application >xone Evaluation ke3eHzepi apKbUIbI
YUBIMIACTBIPY/IbI KO3/1eH 1. ABTOpIAp OYJI TOCUIAIH OKYLIBUIAPAbIH A€pPEKTEPl Tajaaay, JOrMKaJIbIK
KOPBITBIH/IBI JKacay >KOHE FBUIBIMU TYCIHIKTEpPAl HHTEpIpeTanusuiay KaOuUleTTepiH JaMbITyFa
MYMKIHIIK OepeTiHiH kepcerenl. bi3miH 3epTreyimizfie KOJJaHbUIFAH TalchbipMasap >Kyieci nie
OCBIFaH YKCac MPUHITUNITEPre HETi3/IereH. ATan aiTKaHa, KapTa apKbUIbl TAIay MEH JepeKTepai
CAJIBICTBIPY TaIlChIpMajapbl OUTIM alylIbIapbIH aKIapaTThl TalJay J>KOHE HHTEpIpeTaIusiay
KaOumeTTepiH JaMbITyFa OaFbITTalica, ceOen—cangap TI30eriH Kypy *KoHE CIEHAPUIIIK MOIENIEY
TarcelpMaiapbl reorpadusiblK KYObUIBICTapAbIH AaMy JIOTHKAChIH TYCIHAIpYre MYMKIHIIK Oepeni
(Nuroso et.al., 2018).

ANbIHFaH HOTHXKeNep Oacka 3epTTeyiep/iH KOPHITHIHABUIAPBIMEH e coiikec Kenel. Mbicabl,
Mihardi sxone Gackanapsl, (2023) 3epTTeyiHae aHATUTHKAIBIK JaFablIapbl JaMbITy MaKCaThIHIA
case method KoOJITaHBUIBIT, HAKTHI YKaFIaniIapIbl Tajaaay apKbUIbl OUTIM adylmIbUIapIbIH MOCEIeH1
aHBIKTAY, JIEPEKTEP 11 TNy J)KOHE THIM/II IIENTIM KaObUIIay KaOlIeTTepl alTapIbIKTal )KaKcapFaHbl
kepcetinren (Mihardi, 2023).

O3 3epTTeyiMi3lie TalnchlpMaap pPENpOAYKTHBTI JEHTEH/IeH aHaTUTUKAJIbIK XoHEe Oaranay
JEHTeiHe ACHiH OIpI3AUTIKIICH YHBIMIACTBIPBUIBII, OJAapbIH OUTIM alyImIbUIapbIH JACpeKTepIi
Tajnay, CalbICThIpY, ceOemn-caniapiblK OalaHbICTap/bl aHBIKTAY KOHE KOPBITBIHIBI >Kacay
JaFIbUIapblHA ocepl TKIPUOETIK-dKCIEPUMEHTTIK JKOJIMEH Tekcepuial. Ochuraiiiia, 3epTrey
AQHAJIMTUKAJIBIK JaFAbUIapAbl JAMBITY MOCEJIECIH TEK KEKeJIereH dAicTep TYPFBICBIHAH eMec, KYyheml
MeJaroTuKaiblK TEXHOJIOTUS PETIHIAE KapacThIPYbIMEH €peKIIeNeHel xKoHe reorpadusHbl OKbITY
o/licTeMeciH KEeTUIIIpyre OarbITTalFaH MPaKTUKAIIBIK MaHbI3bl 0ap FRUTBIMU TY)KBIPBIMIAP JKacayra
MYMKIHIIK Oepei.

3epTTey HOTHXKeNnepi OipiHI cypaKKa Kayar peTije reorpadus cabarbiHaa IepeKTepAl Tanaay,
ceben—cangap Ti30eriH Kypy, CLEHapHILIIK MOJENey, KapTa apKblIbl TaNIay, aKnapar Ke3JAepiHiH
IIBIHAWBUIBIFBIH aHBIKTAY JKOHE «YIII OYPBIID) 9ICIH KOJMAAHY OUTiM alylIbUIapAblH aHATUTUKAIBIK
oiinay AaraplIapblH KEIIeHIl JaMbITyFa THIMJAI €KEeHIH KepceTTi. ATajfaH TamnchlpManap OuliM
ayIIbUTIAPAbI aKNapaTThl TEK KaObUIAYIIBI CYOBEKT PETIHAE eMeC, OHbI TAANTHIH, CalbICTHIPATHIH
kKoHe OaraalThIH OeNICeH Il TaHBIM CYOBEKTICI PETiH/Ie KB TaCThIPyFa MYMKIHJIIK Oep/i. Ocipece
KapTa apKpUIbl Taijay MeEH JepeKTepJi CajbICThIPy TarchipMalapbl KEHICTIKTIK oinay MeH
JIOTUKANBIK MalbIMAAyAbIH JaMyblHAa alKelH ocep eTTi. Ceben—canmap Ti30EriH Kypy XKoHE
CIEHAapUIIIK Mojenaey OuliM alylbulapJblH TeorpausulblK KyOblIbICTapAbl Ooipkay JKoHE
OJIapJblH BIKTUMAJl CajapblH TYCIHAIPY KaOUIeTiH apTThIpAbl. AN akmapaT Ke3JepiHiH
IIBIHAWBUIBIFBIH aHBIKTAY TalChlpMallapbl CHIHU OWJIay JaFAbUIaphIH KYIICUTIN, AEPEKIeH KYMBIC
icTey MOJCHMETIH KaJbINTACThIPABL. «YII OYPBIID 9JIICi MACEIEH1 opTYpJi Ke3Kapac TYPFhICHIHAH
KapacThIpyFa MYMKIHJIIK Oepirl, JoNen/ii KOPBITHIH/IBI JKacay JaFIbICHIH JKEeTUIIIPII.

Exinmii 3epTTey cyparbiHa Colikec, apHAMbl d3IpJICHTeH TalchlpMaiap JKYHECiH Kyhem Type
KOJIIaHy OUTIM anylIblIapblH aHATUTUKAIBIK JEHTeHiHIH OH JUHAMHKACBIH KopceTTi. Toxipube
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HOTHXKECIHJIE KOFapbl AeHreiaeri ouniM amymsuiap yieci 20%-man 40%-ra jeiiid ecTi, an TOMEH
AeHreieri 6utiM amymsuiap cansl 25%-nan 10%-ra neitin azaiiasl. by kepceTkimrep yChIHBUTFaH
ONICTEMEHIH THIMAUIINIH IONeNIeial jKoHe TarlchipManap KYHECIHIH aHAIUTHUKAIBIK JaFIbLIap/abl
MaKCcaTThl TYPJAE IaMbITyFa BIKIAN ETKEeHIH Kepcereai. JlereHMeH aiblHFaH HOTWXKEIepAl KeH
ayKbIM/JIa JKaJlIbuiaMmac OYpbIH 3epTTeyAiH Oenrini Oip mekTeynepi eckepisyi THiC.

HlexTeyaep

XKyprizinren SKCHepUMEHTTIK KYMBICTApIbIH HOTHKeJepi reorpadusi cabakTapbIHIAFbl OUTIM
TYIIBIIAPABIH AHATUTUKAIBIK OWJay MEH JaFibUIapblH JaMbITYAa OH JHHAMHKAa KOPCETKEH1
Oalikanmapl. AJtaiija 3epTTey >KYMBICHIHBIH OIipHEIIE OICHAMAIBIK IIEKTCYJICPIH aram Ty KaxerT.
IpikTeyre anbiHFa 3epTTeyre KaTbICyLIbLIAp caHbl 26 koHE OJ1 TeK OIp MEKTEN-TMMHAa3UsSHbIH Oip
CBIHBII OKYIIBUIAPBIMEH IIEKTENJl. 3epTTeylie KOJIJaHbUIFaH aBTOpJap TaparblHaH YCBIHBUIFAH
TarcelpMaiap MEH TeCT MaTepHalljapbl capamniibuiap TapanbiHaH Tajjganrad. COHbIMEH Kartap, Oec
anTalblK Mep3IMIlI KAaMTUTBIH JKCHEPUMEHTTIK Ke3eHJe OuliM anymbliapia KaJlblITacKaH
AQHAJIMTUKAIBIK JaFAbUIApAbIH  TOJBIKKAHIBl JaMbIFAH/IBIFBI MEH TYPaKTbUIBIFBIH Oaranayra
MYMKIHAIK Oepmeiial. CoHAbpIKTaH OoJamiak 3epTreyyep/e IpikTey KOeJeMIH YJIFalThin, Oakpliay
TONTApPbIH €HII31M, CTaHAApTTAJIFaH XaJlbIKapaJblK Oarajiay KypalJapblH MHTETpalysaiay apKblibl
OyJ1 eKTeyaep/ii TOJIBIKTHIPY dKOCHapIaHbI OTHIP.

3epTTey Mep3iMiHIH KbICKAJIBIFbI, OaKbUIay TOOBI MapaMeTpIIepiHiH TOJBIK CUIATTaIMaYbl KOHE
KOJIIaHBUIFaH KYpaJlJapJblH TCUXOMETPUSIIBIK KOPCETKINITepiHIH MIeKTeysll Oepiryl Oosamak
3epTTeyiepAe TOJBIKTBIPYAbl KaxeT erenl. JKanmel anFaHja, 3eprrey HATHxkenepl reorpadus
TIOHIH/IE AaHAIMTUKANIBIK JaF IbUTAp/Ibl JAMBITYFa OaFbITTAFaH apHABI TalICKIpMaJiap KYWECIH EHTI3Y
OUTIM aNmymIbLIapIBIH JKOFaphl JACHTEMIII Oiylay KaOUIeTTepiH JaMbITyda THIMII TeAaroruKalibIK
Kypau 00J1a alaTbIHBIH KOPCETTI.

KopbIThIHABI

Kyprizinren 3eprrey reorpadus moHI Ma3MyHBI apKbUTBI OUTIM aTyIIbUIApAbIH aHATUTHKAIIBIK
JaFIbIIAPBIH  MAaKCATThl TYpPJE KaJIBINTACTHIPYABIH IeJarorMKaJiblK MYMKIHIIKTEPIH aHBIKTayra
0oJaThIHBIH KepceTe ayibl. JlepekTepai Tanmay, ceben—caajapiiblK OalaHbICTapIbl AHBIKTAY,
CIICHAPUIIIK MOJICIIZICY, KapTAMEH JKYMBIC JKacay JKoHE aKImapaT Ke3/IepiHiH IIbIHAWBUIBIFBIH Oaranay
CHUSIKTBI TallChIpMayiap OUTIM aaylIbUIapbIH KEHICTIKTIK OMIaybIH, JIOTMKAJIBIK MaibIMIaybIH KOHE
CBIHM TaJIJIay KaOUIeTTepiH JaMbITYFa BIKIAJ €Ty MYMKIH/IITH aiFaKTau Ibl.

DKCHEPUMEHT HOTIDKENIepl OLIIM  alylmibUIapAblH aHAJUTHUKAIBIK JCHTeHIHIE AalKbIH OH
JTMHAMHKAHBIH KaJIbIITACKaHBIH KopceTTi. CTaTHCTUKAIBIK OHICY OaphIChIHJIA JKYITHIK t-KPUTEPHIA
HOTWIKETIEpl ToKipuOere NeHiHT1 )KOHE KeHIHT1 KOPCETKIIITEep apachblHaa MOH/II albIpMaIIbUIBIK 0ap
ekeHiH ganenneni (t(25) =-4,675, p < 0,001). bys 3 ke3erinae YChIHBIIFaH TAIlChIpMalIap KYHeCiHIH
OUTIM amylIblIap/IblH aHATMTUKAJIBIK AaFIbUIapbIH JaMbBITYa TUIMAI EAaroruKaIbIK Kypal eKeHiH
Kepcereli. byn YCHIHBUFAH OMICTEMENIK TocUIIepaiH reorpadus MOHIH OKBITY OapbIChIHIA
AHAJIMTUKAJIBIK JaFAbUIapAbl MAaKCaTThl TYpPJE AaMbITyaa Oenriii 6ip gopexkene TUIMII OOTYBIHBIH
MYMKIH €KEHIH KopCceTe/Ii.

XKanmer anranma, 3epTTey HOTHXKeENepi reorpadus MOHIHIC AHATMTUKAIBIK JaFIbLIAP.IbI
JaMbITyFa OaFbpITTaJFaH TalChIpMallaplbl JKYHeni TYpAe KOJAaHy OKYIIBUIAPABIH OKY-TaHBIMJBIK
OENCeHUTINH apTTHIPBIN, >KOFAphl JCHTEHIl Oillay JaFAbUIapbIHBIH KAaJbIITaCyblHA KaFaail
KacalTBIHBIH KepceTell. 3epTTey HOTHXKeIepl Kbl opTa OutiM Oepy Kyiecine reorpadus moHiH
OKBITY OMICTEMECIH JKETUIAIPYJE JKOHE aHAIMTHUKAIBIK ONIaylbl JaMmbITyFa OaFbITTalFaH
MeJaroTUKAbIK TOCULAEPAl CHIi3y/le MPaKTUKAIBIK MaHbI3Fa UE.

IMaigananbuIFan daedueTTep Tizimi
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PA3ZBUTUE AHAJIMTHNYECKHNX HABBIKOB OBYUAIOIIINXCS HA
YPOKAX T'EOI'PA®UN

AnHoTanus. B coBpeMeHHO# crucTteMe reorpadudeckoro o0pa3oBaHus 3a4acTyro Mpeodiaiaet
oOydueHue, OpUSHTHPOBAHHOE Ha 3aydynBaHue (AKTOB, B TO BpeMs KaK aHAJTUTHYECKOE MBIITUICHUE U
COOTBETCTBYIOIINE HABBIKHM ydalIuXcs (POPMHUPYIOTCS Ha HEJAOCTATOYHOM ypoBHe. Llenb maHHOTO
WCCIIEIOBAHUS 3aKJII0YAeTCsl B BBISBICHMM I€IarorMiuecKUX BO3MOXKHOCTEH IeJeHaNpaBiIeHHOTO
(dbopMHpOBaHMS aHATUTUYECKUX HABBIKOB uepe3 coiep:kaHue ydyeOHoro npeamera «['eorpadusy».
MeTo10510THs UCCIIE0OBAHUS BKIIIOYAET AIEMEHThI TEOPETUUECKOT0, CPAaBHUTEIBHOTO U CUCTEMHOTO
aHaJln3a, a TAaKXKe CTATUCTUYECKUE METO/IbI U Ieflarornyeckoe Habmoenre. B reopetnyeckoii yactu
MIPOBEJIEH CPAaBHUTENIbHBIN aHAIU3 TPYAOB OTEUECTBEHHBIX M 3apyOCKHBIX YUEHBIX, OINpEAeIeHbI
CTPYKTYypa U COJIep’KaHNEe aHATUTUYECKUX HABBIKOB, a TAK)KE UX POJIb B Pa3BUTHH ITO3HABATEIbHBIX
KOMITIETEHI[MI 0Oyuaromuxcs. DKCrepuMeHTanbHas padoTa MpoBOAUIACE HAa 0a3e MIKOJIbI-TUMHA3HH
No28 AnMaTHHCKOW 00JacTH ¢ ydacTHeM ydYalluxcs 8-X KiIaccoB. B xome megaroruveckoro
HKCIEPUMEHTa IOCPEJCTBOM 3a/laHUi AHAIUTUYECKOW HaIPaBICHHOCTH OICHUBAIMCH HAaBBIKU
paboTel ¢ KapTOW, aHanu3a reorpaduyeckoil mHGoOpMalMU, CPaBHEHUS JAHHBIX M BBISBICHUS
MIPUYMHHO-CIIECTBEHHBIX CBs3ei. Pe3ynbTarsl ObuiM 00paboTaHbl C UCHOJIB30BAHUEM IAPHOTO t-
Kputepus B nporpamme SPSS. YcraHoBieHO, UTO BBISBICHHBIC PA3IMUUs SBJISIOTCS CTATUCTUYECKU
3HaunMbIMH (t(25) = -4,675, p < 0,001). JIns OLEHKH MPAKTHYECKOW 3HAYMMOCTH BHEIPEHHOMU
[eIarOrMYECKOM METOAMKH ObLT paccunTad pasmep 3ddexra Kosna, kotopsriii cocrasua (d=0,92),
YTO YyKa3blBaeT Ha BBICOKMM ypoBeHb BeMUuuHBl dddekra. Pe3ynbratel wuccneaoBaHUs
MOATBEPKAIOT, YTO IleJIeHANpaBlieHHOEe (OPMUPOBAHNE AHATUTHYECKUX HABBIKOB peau3yercs B
TECHOI B3aMMOCBSI3H C COJIEp)KaHUEM MpeaMeTa reorpadus, a moJoOHbIE 3a/1aHUsl CIIOCOOCTBYIOT
MOBBILIECHUIO Y4eOHO-TI03HABATENFHOW aKTUBHOCTH y4aliuxcs. MaTepuanbl CTaTbUd MOTYT OBITh
WCIOJIb30BAaHbI ISl COBEPIICHCTBOBAHUS METOJMUYECKON paboThl, HAIMpPaBJICHHOW Ha pa3BUTHE
aHAIMTUYECKUX CIOCOOHOCTEH B cricTeMe OOIIero cpeiHero 00pa3oBaHuUs.

KiloueBble cJI0Ba: aHATUTHYECKUH HABBIK, AHAJUTHYECKOE MBIIUICHUE, aHATUTHYeCKas
JesITeNbHOCTD, aHaIH3 HHPOpMAIH, 00pa30BaHuUE, MO3HABATEIbHASI KOMIIETEHTHOCTh
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DEVELOPING LEARNERS’ ANALYTICAL SKILLS IN GEOGRAPHY
LESSONS

Abstract. In the current system of geographical education, teaching often emphasizes rote
memorization of facts, while students' analytical thinking and skills remain insufficiently developed.
The purpose of this study is to identify the pedagogical potential for the purposeful formation of
analytical skills through the curriculum content of Geography. The research methodology includes
elements of theoretical, comparative, and systemic analysis, as well as statistical methods and
pedagogical observation. The theoretical section provides a comparative analysis of works by
domestic and foreign scholars, defining the structure and content of analytical skills and their role in
developing students' cognitive competencies.The experimental work was conducted at school-
gymnasium No. 28 in the Almaty region among 8th-grade students. During the pedagogical
experiment, analytical tasks were used to evaluate students' abilities in map proficiency, geographical
information analysis, data comparison, and the identification of cause-and-effect relationships. The
results were processed using a paired t-test in SPSS. The difference was found to be statistically
significant (t(25) = -4,675, p < 0,001). Furthermore, to assess the practical importance of the
introduced teaching methodology, Cohen’s d was computed, yielding a value of 0.92, which
represents a large effect size. The research findings demonstrate that the purposeful formation of
analytical skills is closely linked to the content of Geography and that such tasks enhance students'
academic and cognitive engagement. The materials presented in this article can be utilized to improve
methodological frameworks aimed at developing analytical skills within the general secondary
education system.

Keywords: analytical skill, analytical thinking, analytical activity, information analysis,
education, cognitive competence
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PA3ZPABOTKA U AITPOBALIUA METOJAUKU TUATHOCTHUKHA U
KOPPEKIIUU OIIIMBOYHBIX MMPEJCTABJEHUN O BUOPU3NYECKUX
HNPOLHECCAX Y CTYAEHTOB HAIIMOHAJIBHBIX I'PYIIII

AHHoTanus. B cratbe paccmaTpuBaercsd npobiaema AMATHOCTHKU U KOPPEKIMH OIMIMOOYHBIX
MpeacTaBiIeHU o 0a30BbIX OHOQU3MYECKHX Tpoleccax Yy CTYIEHTOB OMOJOTHYECKHX
CHEIHaIbHOCTENW, 00y4aroluXcsl B HAIlMOHAJIbHBIX (Ka3aXCKOS3BIUHBIX) Ipymax. AKTyaJbHOCTb
UCCIIEIOBAHUS OIpeAesieTcss TeM, 4To ocMoc, Iud¢y3us M MeMOpaHHBI MOTEHLHMAJ YacTo
YCBaMBAIOTCSl CTYJEHTAMU Ha YpOBHE TEPMHHOB U (OpPMYN, HO HE MEpPEeXOoASIT B YCTONYMBOE
KOHLENTyalbHOEe NMOoHMMaHue. HayuHas HoBHM3Ha pabOTBhl COCTOMT B pa3pabOTKe IUArHOCTHUKO-
KOPPEKIIMOHHOM METOJIMKH, YYMTHIBAIOLEH HE TOJBKO KOTHUTHBHBIE, HO M JIMHTBHCTHUKO-
oOpasoBaTeNibHbIE YCIOBUS (DopMUpOBaHUS OMOPU3NUECKUX TMOHITHH B Ka3aXCTAaHCKOW BBICIIEH
mIKoje. OKCIepUMEHT TpoBeA¢H Ha 0Oaze 3amamHo-Ka3zaxcTaHCKOTO  TOCYIapCTBEHHOTO
yHUBepcuTeTa UMeHM M. YTemucoBa; B HEM ydacTBOBaJIM 48 CTyIEHTOB BTOpPOTO Kypca: 23 B
KOHTPOJIbHOU U 25 B 9KcIIepuMeHTalIbHO rpynne. MHcTpyMeHTapuii BKIto4al 3a1aHusi ¢ BHIOOpOM
OTBETA, OTKPHIThIE OOBSICHEHUS, aHAJIM3 CXEM U CUTyallMOHHbIE 3a7aul. KoppekunoHHas MeToquKa
CTPOMJIaCh Ha KOTHUTUBHOM KOH(QUIMKTE, IMHAMHYECKOM BU3YaJbHOM MOJEIUPOBAHUM, S3bIKOBOM
popabOTKe TEPMUHOB M Pa3z00pe TUIMMYHBIX OMMOOYHBIX yTBepxkacHuM. [locne dhopmupyromiero
JTamna B 3KCIIEPUMEHTAILHON IpyIIe 10 CTYACHTOB C HU3KUM YPOBHEM IOHMMAaHHS CHU3MJIACH C
44,0% no 16,0%, a 1oyt CTYOEHTOB C BBICOKMM YpoBHeM Bbipocia ¢ 20,0% mo 44,0%.
MeXTpyninoBoe CpaBHEHHE BBISIBUJIO CTaTHCTUYECKYIO TEHAEHIMIO M YMEPEHHBIH MpPaKTUYECKUN
spdext. Crenan BbIBOJ O MEPCHEKTUBHOCTH METOAMKH IIPU YCIOBUHU JAajibHeWIeN anpoOanuu Ha
Oosiee MUPOKOH BBIOOPKE U IICUXOMETPUYECKON NPOBEPKH AUArHOCTUYECKUX 33aJaHUH, MOCKOJIBKY
IIOJIy4EHHBIE PE3yNbTaThl IOKA HE JOIYCKAIOT YpE3MEPHO IIUPOKOI reHepan3alum.

KiroueBnble ciioBa: Onodusuka, 6Moguznueckue mpouecchl, ocMoc, auddy3us, MeMOpaHHBIH
NOTEHIMAJl, KOHLENTyaJbHble OIIMOKM, JIUArHOCTUKA 3HAHWUM, KOPPEKUUs MpeICTaBIICHUH,
CTYZI€HTBI-OMOJIOTH, HALMOHAJIbHBIE I'PYIIIbI

BBeaenue

COBpeMCHHOC 6I/IOJ'IOI"I/I‘IGCKO€ o6pa30BaHHe BCE B 60]’[]:].].[6171 CTCIICHU 3aBHCHT OT TOrIO,
HACKOJIBKO 6y,HanPIﬁ CIICOHUaJInCT CHOCO6CH O6’bHCHHTb npouecCbl JXHM3HK HE TOJbKO Ha
ONMHCATCIIbHOM, HO U Ha IIPUINHHO-MECXAHUCTHYCCKOM YPOBHC. OCMOC, I[I/I(b(by3I/I$I )51 MeM6paHHLII71
INOTCHIMAJI OTHOCATCA K TCEM IIOHATHAM, 663 KOTOPBIX HCBO3MOKHO IIOJJHOLCHHO OCBOUTDH
KIICTOYHYIO 6I/IOJ'IOFI/IIO, (1)I/I3I/IOJ'IOI‘I/IIO, 6I/IOXI/IMI/IIO 58 6I/IOI/IH)KeHepI/IIO. OI[HaI(O MMCHHO 3THU TCMBbI
94acTO CTAHOBSATCS JJIS CTYJICHTOB He ()yHIaMEHTOM NOHUMaHMs, a HabopoM (opMyIl, onpeaeIeHu
W NPUBBIYHBIX y‘Ie6HBIX CXEM.

Hpo6neMa 3aKJIIOYACTCA HE B TOM, YTO CTYACHTBI HC 3HAKOT TCPMUHOB. HaHPOTI/IB, OHU HEPCIAKO
BOCIIPOU3BOIAT OIPEACICHUA OOCTATOYHO YBCPCHHO. 3any,Z[HeHI/Ie O6H8.py>KI/IBaeTC}I B I[pyTOﬁ
CUTyalluu: KOIr'Ja Tpe6yeTc;1 O6’[>${CHI/ITL, nmo4yeMy BOJAa BBIXOAUT N3 KICTKH, KaK CHy‘IElfIHOG
ABHUIKCHUC MOJICKYJI CBA3aHO C HAIIPABJICHHBIM IMOTOKOM BCIICCTBA HJIM KaKUM o6pa30M HNOHHBIC
rpaueHTsl GOPMHUPYIOT MEMOPaHHBIA MOTEHIHAN. B 3TOT MOMEHT CTaHOBUTCS 3aMETHBIM pa3pbIB
MCKY CIIOBECHBIM 3HAHUCM U HNOHATHUIHBIM TIOHUMAHUEM.

B 3apy6e>KH0171 MCTOHHHCCKOﬁ JIMTCPATYypC HO,Z[OGHLIC HCKaKCHUA paCcCMAaTPpUBAKOTCA KakK
yCTOfI‘IPIBBIC miSCOl’lCCptiOl’lS — QJIbBTCPHATHUBHBIC HJIN OI_I_II/I60‘-IHBIC MNpEACTaBJICHHUA, KOTOPBIC
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COXpaHSIOTCA Jake mocie (GopMaiIbHOTO MPOXOXAEHUS ydeOHoro kypca [5; 12; 13]. Haubonee
TUIHYHBIMU SIBIISIIOTCS CMEIIeHne ocMoca U aupdy3un, o0bsICHEHUE TACCUBHOTO TPAHCIIOPTA Yepes
«CTpEMJICHHE» MOJIEKYJ K PaBHOBECHIO, BOCIPUATHE MEMOpPAHHOTO MOTEHIMANAa KaK IMPOCTOTO
HAKOIUICHHSI 3apsAaoB. Takue OomMOKK HE SBISIOTCS CIy4aHOW HETOYHOCTHIO OTBETA; Yallle OHU
00pa3yIoT eIy CHCTEMY UHTYHTHUBHBIX OOBSICHEHUH, KOHKYPHPYIOIIYIO C HAYYHOH MOJENBIO.

B ycnoBusx ka3axCTaHCKOW BBICHIEH WIKOJBI K OSTUM YHUBEPCAJIbHBIM KOTHUTHUBHBIM
3aTPYAHCHUSAM J00aBIseTCs i€ OJUH CJIOW — JIMHTBUCTHUKO-00pa30oBaTeabHbIi. B HallMOHATBHBIX,
TO €CTh Ka3aXCKOS3bIYHBIX, TPYyIIaX CTYACHTH CTAIKUBAIOTCS C OMO(DU3MYECKON TEPMHHOJIOTHUEH,
KOTOpasi HICTOPUYECKH (POPMHUPOBAIACH B JTATHHCKOMW, aHTJIOSN3BIYHON M PYCCKOS3BIYHON HAyIHBIX
Tpaauuusax. Kazaxckue sKBUBaJIEHTHI psijia TEPMUHOB €1IE HE BCerjaa 00y1aaloT YCTOMUUBOCTBIO U
IIPO3PaYHOCTBIO, JOCTATOYHOW Juid OBICTPOro MOHATHIHOrO ycBoeHus. Iloatomy mpobiema He
CBOAMUTCA K «HE3HAHUIO f3bIKa»; peub HUAET O CMBICIOBOM PACCTOSHUM MEXAY TEPMHHOM,
MepeBOJIOM, yueOHOU cxeMoi 1 (PU3UKO-ONOTIOrTIeCKIM MEXaHU3MOM.

AKTYyaJIbHOCTh HCCIIEOBaHUSI 00YCIOBIEHAa HEOOXOAUMOCThIO pa3paboTaTh TaAKyI0 METOIUKY
MIpenojaBaHusi, KOTopas HE OTPAaHUYMBAETCS OOBSICHEHHEM IPABWIBHOIO OTBETA, A BBISBISET
CKPBITYIO JIOTUKY CTYJEHUECKOIO PacCyKIEHMsI U 3aTeM IIeJIeHaNpaBJIeHHO nepecTpauBaet e€. J{is
010 (U3UKHU ATO MPUHLIMIIHATBHO Ba)KHO: MEXaHMUECKOE 3allOMUHAHUE (OPMYIIbI UIH ONIPEeAETICHUS
HE TapaHTHPYET NepeHoca 3HaHKs B HOBYIO 33/1a4y, a 3Ha4MT, HE o0ecrieunBaeT npodheccuoHaIbHOM
TOTOBHOCTHU Oy/yIiero 6uoJora.

enp uccnenoBanus — pa3padboTaTh M anpoOMpOBaTh METOJIUKY IUATHOCTUKHU U KOPPEKLUU
OLIMOOYHBIX TMpejcTaBlieHuit 00 ocMoce, mudpdy3un U MeMOpaHHOM MOTEHIHalle y CTYACHTOB
HaIlMOHAJBHBIX TPYMI OMOJOTUYECKHUX CIEIIHATbHOCTEH.

Jnsa  goctukeHus 1end ObUIM  TIOCTaBJEHBbl CIEAYIONIME 3a/ladyd: I[POaHaJIU3UPOBATH
COBpPEMEHHBIC HCCIIEOBaHUs 1O TpodiemMe (GopMUpPOBaHUS OMOPU3NYECKUX TOHSTHHA; BBISBUTH
TUMWYHbIE OMIMOOYHbIE MPEACTABICHUS CTY/IEHTOB; YTOUHUTh JIUArHOCTUYECKUIM MHCTPYMEHTapUil
U KPUTEPUU OLECHUBAHUS; PEaM30BaTh KOPPEKIMOHHYI0 METOJMKY Ha OCHOBE KOTHUTHBHOTO
KOH(JIUKTAa ¥ BU3YaJIbHOTO MOJEIMPOBAHUS; OLEHUTh JTUHAMUKY PE3yJIbTAaTOB B KOHTPOJIBHOU U
SKCMEPUMEHTAJIbHOW Tpynmnax; OMNpeIeNuTh OTrpaHHYECHUS MPOBEACHHOTO HCCIENOBAaHUS U
MEePCIEKTUBHI TaTbHEUIIICH arpoOaIuy.

Hayynas HoOBHM3HAa CTaTbu COCTOMT B TOM, YTO JAMAarHOCTUKO-KOPPEKIMOHHBIA IOIXOJ]
MpUMEHsSIeTCs] K OMO(PHU3NYECKUM TMOHSATUSM B CHEUU(DUYECKOM KOHTEKCTE HAIMOHAJIBHBIX TPYII
Ka3axXCTaHCKOTO By3a. Biiang wuccienoBaHusi 3aKiO4aeTcsi HE TOJBKO B OMNHMCAHUU
pacnpoCcTpaHEHHBIX OLIMOOK, HO U B IPEUI0KEHUH METOAUYECKOM MPOLIeTyphl, KOTOpasi CBSI3bIBACT
JMArHOCTHKY, KOPPEKILINIO, BU3YaTH3aIUIO U S3bIKOBYIO MPOPAOOTKY TEPMUHOB B €UHYIO YUeOHYIO
JIOTUKY.

00630p anTepaTypsl

HccnenoBanust B 001acT OMOJIOTHYECKOTO 00pa30BaHMsl TOKA3bIBAIOT, YTO OCMOC U AU Py3ust
OTHOCSTCS K YMCITy HanboJiee yCTOMYMBBIX HCTOYHUKOB KOHLIENTyalbHbIX omnOok. Fisher, Williams
n Lineback paspaboramu nuarHOCTHYECKWH HMHCTPYMEHT /sl OICHKM IOHMMAaHHA OCMOca M
middy3un ¥ TOKa3and, 4TO Ja)Ke CTYICHTHI, YCIICUIHO BBHIMOJHSIONINE CTAaHMAPTHBIC 3aJaHus,
UCTIBITHIBAIOT TPYIHOCTH IpU OOBSCHEHUH MeXaHu3Ma mporecca [5]. DTOT BBIBOA BakeH IS
HACTOSILEr0 UCCIIE0BAHNUS, IOCKOJIBKY OITBEPK/IAET: HEBEPHBIN OTBET ClIEAYET pacCMaTPUBATh HE
TOJIBKO Kak MpoOes B 3HAaHUM, HO M KakK IpOsIBICHHE BHYTPEHHEH, XOTs W OMMOOYHOM, MOJeIH
OOBSICHEHUSL.

B Gonee mo3mHUX HCClIEAOBAaHUSAX aHAJIOTHYHAs MpobiieMa 0OHApyKUBAETCAd y CTYAECHTOB U
Oynymux nexparoros. Ziherl u Torkar moguépkuBaroT, 4To ypoBeHb (POPMAILHOIO €CTECTBEHHO-
Hay4YHOTo 00pa3oBaHUs He Bcerja oOecreunBaeT KOppeKTHOe MOHUMaHue ocMoca U auddysuu [12].
Reinke, Kynn u Parkinson Taxxe (GUKCHpPYIOT YCTOWYMBOCTH ajbTepPHATHBHBIX MPEJICTABICHUNA Y
MEPBOKYPCHUKOB-0MOJIOTOB, 0COOEHHO MU MEPEHOCE 3HAHUM U3 OJHOM OMOJIOTHYECKOH CUTyalluu B
apyryto [13]. CnenoBaTenbHO, KOPPEKIIMOHHAs paboTa JODKHA OBITh HApaBJieHa He Ha IOBTOPEHHE
OTIpeieNIeHus, a Ha MePeCTPOKY NPUYHMHHO-CIIEACTBEHHON CXeMbI 0ObSICHEHMS.

187



SDU Bulletin: Pedagogy and Teaching Methods 2026/2 (75)

OTnenbHOE MECTO 3aHUMAET aHTpornoMopdus3M. B cTyneHYecknx oTBeTaX MOJEKYJIbl U MOHBI
HEPEIKO «CTPEMSTCS», «UILYT PAaBHOBECHE» HIIU «BBIOMPAIOT HAIIpaBIICHHE ABWXKEHU». [logoOHas
SA3BIKOBasi (OpPMa MOXKET Ka3aTbcsi 0€300MIHOM, HO METOJIMYECKH OHA ONAacHA: 3a HEeW CKphIBAeTCs
IIPEJICTAaBICHUE O LIEJICHANPABICHHOM JIBIKEHMM YacCTUL] BMECTO IOHUMAaHUS CIIy4allHOTO
TEIUIOBOTO JBM)KEHMSI M CTATUCTHYECKOIO XapakTepa MOTOKAa. VIMEHHO MO3TOMY B JIMarHOCTHKE
BaXHO (DUKCHPOBATh HE TOJIBKO MPABHIBHOCTH BBIOOpA OTBETa, HO M OOBSICHUTEIBHBINA SI3BIK
CTYZIEHTA.

MeMOpaHHBI TIOTEHIHAN SBISIETCs emé Oojiee CIoXKHBIM oO0bekToM moHuManusa. Cardozo
OTMEYAET, YTO OMO3JIEKTPOreHE3 BOCIPUHUMAETCA CTYJEHTAMM KaK KOHTPUHTYUTHBHas 00J1acTh,
IIOCKOJIbKY TpeOyeT OJHOBPEMEHHOTO YJIepKaHUs HOHHBIX T'PaJUEHTOB, IPOHUIIAEMOCTH MEMOpaHBI,
ANEKTPUYECKUX CUJI M JTMHAMHUYECKOrOo paBHOBecHsl [2]. Sawyer M COaBTOPbI MOKA3bIBAIOT, YTO
MaTeMaTH4ecKas CTOpOHA TEMbI, BKJIIOYast JIOrapu(pMHUUECKYIO 3aBUCUMOCTb B ypaBHeHUU HepHcra,
JOTIOJTHUTEIBHO OCJIOXKHSET YCBOCHUE OMOJIOTHYECKOTO cMbIcia [8]. JI7st CTyIeHTOB HAIlMOHAIbHBIX
IpyNI  3Ta  CJIOXHOCTh  YCUJIMBAaeTCs  HEOOXOAMMOCTBIO  paboTaTh €  HECKOJbKUMU
TEPMHUHOJIOTUYECKUMH CUCTEMaMHU.

CoBpemMeHHbIE MOIXOAbl K JUArHOCTUKE KOHLENTYalbHBIX OLIMOOK HCXOISAT M3 TOTO, 4YTO
mpocrtoil Tect ¢ BbIOOpoM otBera HepocratodeH. Queloz u Klymkowsky mnomuépkusaror
HEOOXOJUMOCTh ~ MHCTPYMEHTOB,  CIIOCOOHBIX  BBISBISATH  XapakTep  paccykiaeHus  [4].
UYeTbIpEXypOBHEBBIE TECThI, 33JaHHUS Ha OOBSICHEHHE M AaHAJIU3 CXEM IMO3BOJIAIOT Pa3IUYHUTh
HE3HaHue, JOTaJKy U ycToiunmByro misconception [11]. B 3Ttom oTHomeHunu Hactosmas pabota
OomnMpaeTcss Ha KOMOMHHPOBAHHBIM JTMAarHOCTHYECKUN MHCTPYMEHTApUi: 3aKpbIThble 3aJaHUs
JIOTIOJTHSUTUCH OTKPBITHIMU OOBSICHEHUSIMUA U CUTYalITMOHHBIMH 33/1a4aMH.

Koppekuust ommOOYHBIX MpEACTaBIECHUI OOBIYHO CBSI3BIBAETCS C  KOHIENTYaJIbHBIM
n3meHeHneM. Chiu u Linn moka3pIBaioT, 4TO yCTOWYMBBIE U3MEHEHHUS MPOUCXOMAT TOTAA, KOTIa
CTYICHT CTaJKHUBAETCS C HECOOTBETCTBHUEM MEXIY CBOEH WHTYUTHUBHOM MOJENbIO M HAayYHBIM
00BsICHEHHEM, a 3aTeM MOJy4aeT BO3MOXKHOCTh MHTEIPUPOBATH HOBBIE AJIEMEHTHI 3HaHUS B OoJiee
LIEJIOCTHYIO CTPYKTYpy [6]. B memarornueckoid MpakTUKE ATO pPEATU3YeTCsl 4epe3 KOTHUTHUBHBIN
KOH(UIMKT, BU3yIH3alldl0, OOCYXICHHE allbTCPHATUBHBIX OOBSCHEHWH W  TIOJTAITHYIO
PEKOHCTPYKIUIO MOHSTHSL.

Takum oOpa3om, coBpeMeHHas JuTeparypa AaéT NOCTaTOYHO OCHOBAaHWM A pa3paboTKu
JMArHOCTUKO-KOPPEKIIMOHHOW MeToauku. OJHAKO WCCIEIOBAHUS, YYUTHIBAIOIIME CIEeUU(UKY
Ka3aXCTAaHCKUX HAIMOHAIbHBIX TPYNI M S3bIKOBYIO CTOPOHY (QOpPMHUPOBAaHUS OHOPHU3INUECKUX
MOHATHM, NPEICTaBJICHbl OrpaHUYeHHO. VIMEHHO 3TOT mpoOen OmpeneNseT HCCIeNOBATEeNbCKYIO
HUITY HACTOSAIIEH CTaThU.

MaTepHaﬂbl U METOAbI UCCJICAOBAHUSA

HccnenoBanne mnpoBoauiiock Ha 0Oa3e 3ananHo-Ka3aXxcTaHCKOro  rocyJapCTBEHHOTIO
yHuBepcuteTa MeHu M. Ytemucosa (T. Ypaibck). B skcnepumenTe npuHsuin yyactue 48 cTyIeHTOB
BTOPOTO Kypca OMOJIOTMYECKUX HAINPaBJIEHUH MOArOTOBKHU, BKJIKOYask OMOJIOTHIO, OMOTEXHOJIOTHIO U
OunoumxkeHeputo. Bce ydacTHUKM 0Oyyaluch B HAIMOHAIBHBIX (Ka3aXCKOS3bIYHBIX) Y4eOHBIX
rpymnmnax.

JluzaiiH uccienoBaHus ObT  KBAa3MAKCIEPHUMEHTAJIbHBIM:  HCIIOJIB30BAINCH JBE  YXKe
copMHpoBaHHBIE akajeMuueckue rpynnbl. KoHTposibHas rpymnma BKIodana 23  CTyIeHTa,
JKCIEPUMEHTabHas — 25 cTyaeHTOB. PannoMu3anys Ha MHIMBUAYaIbHOM YPOBHE HE IIPOBOIMIIAC,
MOCKOJIbKY pacIipe/ieieHHe CTYAEHTOB IO TIpyIIaM ONpeAesioch pPaclUCaHUeM M Y4eOHOH
opranu3zanuei. 3To 00CTOATENBCTBO YUUTHIBAECTCS KaK OTPAaHUYEHUE UCCIIEA0OBAHUS U HE TI03BOJISET
TPAKTOBATh Pe3ybTaThl KaK IMOJHOCTHIO CBOOOJHBIE OT BJIMSHHS BHELIHUX (DAKTOPOB.

ConocTaBUMOCTh TpYII OLEHHBAJAaCh IO HECKOJbKUM OCHOBAHMAM: Kypc OOydeHwus,
HampaBJeHUE IOATOTOBKH, S3bIK OOy4YeHMs, NpEALIeCTBYIOIIEE H3ydYeHHE Oa30BBIX DPa3J/eNoB
OMOJIOTUM W BKIIIOYEHHOCTh B AHAJOTHYHBIA 0Opa3oBaTesbHbI mpouecc. Ha koHcTaTHpyromiem
JTane CYLIECTBEHHBIX pPa3IMYMid MeXay TpyHnaMd [0 YPOBHIO TOHHUMaHHS OHO(U3NYECKHX
MPOIIECCOB BBISBJIEHO HE OBLJIO, YTO MO3BOJMJIO MCIOJIB30BaTh MOCIEAYIOIIEe CpaBHEHHE Kak
WH/IUKATOP BIMUSHUSA KOPPEKIIMOHHON METOUKH.
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[Tenarornueckuit 3KCIEPUMEHT BKJIFOUAJI Tpu 3Tana. Ha koHcTatupyroem 3rane npoBoauiIach
BXOJHAas  JHMAarHOCTHUKAa OMmMMOOYHBIX  mpenacraBnenuii. Ha — dopmupyromem stanme B
9KCIEPUMEHTAJIbHON IPYIIIE PEeaTn30BbIBANIACH KOPPEKLIMOHHASI METOAMKA, TOT1a KaK KOHTPOJIbHAs
rpyImmna u3ydana COOTBETCTBYIONIMI MaTepHal B TpaIullMoHHOM (opmare. Ha KOHTpoIbHOM 3Tare
IIPOBOJIMJIACH ITOBTOPHASI JUATHOCTUKA U CONOCTABICHUE JUHAMUKH PE3YyJIbTaTOB.

JlnarHocTuyecKuii MHCTpyMEHTapHii OblT pa3paboTaH aBTOpaMU Ha OCHOBE aHAJIN3a TUIIMYHBIX
misconceptions, onMcaHHbIX B 3apyOEKHBIX UCCICIOBAHUSX 110 0cMOCY, muddy3un 1 MeMOpaHHOMY
noTeHmmany [4; 5; 11; 12; 13]. On BKII0Ya YeThIpE THIIA 33JaHHI: 3a/IaHUs C BBIOOPOM OJIHOTO HJTU
HECKOJIbKUX OTBETOB; OTKPHITHIC 3a/1aHMs Ha 00BsICHEHHE MEXaHU3Ma TPOIIecca; 3a/IJaHHsI Ha aHAJIN3
CXeM M TpaU4ecKux MOJENeH; CUTyallMOHHbIE 3a7ayd, TPEeOYIoIIne NMepeHoca 3HAHWS B HOBBIH
OMOJIOTUYECKU KOHTEKCT.

BanuaHocte uMHCTpyMeHTapusi oOecreunBaiach COJEP)KATEIbHBIM COOTBETCTBHEM 3a/IaHUM
LEJISIM TUArHOCTUKH: KaXKJI0€ 3aJJaHue COOTHOCUJIOCH C KOHKPETHBIM OMO(MU3NYECKUM MOHSITHEM U
3apaHee OINpeAeaEHHBIM TUIIOM BO3MOXXHOW ommOku. Hané&xHocTh pe3ynbTaToB MOAJIEPKHUBATIACh
€IMHBIMU KPUTEPUSMHU OIIEHMBAHMSI, NMOBTOPHBIM HCIIOJIb30BAHUEM COTIOCTAaBUMBIX 3aJaHUIl Ha
BXOJIHOM M KOHTpPOJIbHOM 3Tamnax, a TakKe€ KaueCTBEHHBIM aHAJIM30M OTKPBITHIX OTBETOB. BMmecTe ¢
TEM [IOJIHOIIEHHAs [ICUXOMETpHYEcKas CTaHAApTU3allUusg MHCTPYMEHTa B paMKax JaHHOIO
HCCIIEIOBAaHUS HE MPOBOJWIACH; ATOT MYHKT 0003HAYEH KaK METOJOJIOTMYECKOE OTpaHUYECHUE U
HampaBJIeHUE JalbHelIenl paboThl.

Taouuna 1. CTpyKkTypa IMarHOCTUYECKOTO HHCTPYMEHTAPHS

KommnoneHnT Conep:xaHue 3a1aHus BoisiBiIsieMblii THTT OLIMOKHT
AUATHOCTHKH
OcmMmoc Br100op HanpaBieHus! TBHKCHUS Cwmemrenne ocMmoca u auddysuu;
BOJIBI M OOBSICHEHUE POJIH NpeCTaBICHNE TTACCHBHOTO
MOJTYITPOHUTIAEMO MEMOpaHbI nepeHoca Kak YHePro3aTpaTHOTO
nporiecca
Hubdyzus OObsicHEHNE JBMKESHUS YaCTHIL TIO AnTponiomopdHOoe 00BICHEHNE
I'paJMeHTy KOHIICHTPALMK B HOBOK | JIBMIKCHHUS MOJIEKYIT; (hopManbHOE
CUTYaIluu MIOHUMaHHUE PABHOBECHS
MeMOpaHHBIi AHanmm3 cXeMbl pactpeeIeHHs [ToHnMaHue MOTEHIMAlA KaK
MOTEHITUAIT WOHOB U 00BSICHEHUE CTaTUYECKOTO HAKOILJICHUS 3apsI0B
JMHAMUYeCKOTo OaaHca
[lepenoc 3nanus CuryaunoHHas 3aaava u3 Hecnoco6HOCTh TPUMEHUTH
KJIETOYHOU (PU3HOJIOTHH MIOHSATUE BHE CTAHJIAPTHOTO
y4eOHOTO mpuMepa

OneHnBaHuE OCYIIECTBISIOCH O TPEXYpOBHEBOH mikane. Huskuit ypoBeHs UKCHpOBAICS MPU

HaJIMYHUU BBIPAKCHHBIX KOHUCUTYAJIbHBIX OIINOOK H OTCYTCTBUH IPHUYHUHHOTO 00BACHEHMUS.
Cpe,[[HI/Iﬁ YPOBCHB COOTBECTCTBOBAJI HaCTUIYHOMY ITOHUMAHUIO ITPOLIECCA TPU COXPAHCHUUN OTACIBbHBIX
HETOYHOCTEH. BrIcokuit YPOBCHBb NpCAIiojiarajl KOppEeKTHOC UCIIOJIB30BAHUC KIIHOYCBLIX HOHSITI/Iﬁ,
IMPUYNHHO-CJICICTBCHHOC 0OBSICHEHHUE U NEpCHOC 3HAHU B HOBYIO CUTYallHUIO.

Taoauna 2. Kpurepun olleHUBaHUs YPOBHSI NOHUMaHUsI OMO(DU3NYECKHUX MPOLIECCOB

YpoBenn Kpurtepun onennBanus oTBera

Huzkuit OTBeT COAEPKUT YCTOWYMBYIO misconception: TOJMEHa MEXaHU3Ma,
aHTpornoMop(u3M, HEBEpPHOE HaNpaBJeHUWE TMpollecca WIM OTCYTCTBHE
0OBSICHEHUSL.
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Cpennuit OTBeT B 11€JIOM yKa3bIBa€T Ha MPaBUIIbHBIN MPOLIECC, HO COJAEPKUT HEMOJIHOE
00BsICHEHUE, TEPMUHOJIOTHYECKYIO HETOYHOCTD WM CJIA0BII MEPeHOC 3HAHUS.

Bricokuit OTBeT JEMOHCTPUPYET OCO3HAHHOE IIOHMMAHUE MEXaHU3Ma, KOPPEKTHOE
UCIOJIb30BAHUE TEPMHUHOB W CIIOCOOHOCTH OOBSCHUTH IPOIECC B HOBOW
CUTYaI1H.

Knerka pacTenusi momelieHa B pacTBOp € BBICOKOM KOHIIEHTpalMeil pacTBOPEHHOIO BEILECTBA.
Kakoe yrBepxaeHne HauboJsee TOUHO OMUCHIBAET IPOUCXOISAIINN TpoLecc?

A) Bona Oyzner akTHBHO MOCTYIATh B KJIETKY C 3aTPaTO SHEPTUU.

B) Bona Oynet BBIXOAUTH U3 KIETKU Yepe3 MeMOpaHy B HallpaBJIeHUU 00JIbIIEeH KOHIIEHTPALUU
PacTBOPEHHBIX BEIIECTB.

C) PactBopéHnHbIe BeniecTBa OynyT 1udGyHANPOBaTh B KIETKY 0 BHIPABHUBAHUS
KOHUEHTpALH.

D) MemOpana KJIeTKH MPENsITCTBYET JII00OMY ABUKEHHUIO BOJIBI.

OTKpBITHIN BONIPOC: OOBSICHUTE CBOM BBIOOD, UCTIOIB3Ys MOHATHS «IOJYIIPOHHUIIAEMas MEMOpaHay
U «OCMOTHYECKOE JaBICHUEY.

Pucynok 1 — IIpumep auarnoctnueckoro 3aganus 1o reMe «Ocmocy

KoppekunoHnHas MeToiMKa CTpOMIACh Ha TPEX B3aMMOCBS3aHHbIX npuémax. [lepBbiil npuém —
CO3/JaHWE KOTHUTHUBHOTO KOH(DIWKTA: CTyJACHTaM TNpeajarajuch CHUTyallud, B KOTOPBIX HX
MHTYUTUBHOE OOBSICHEHHE MPUBOIMIIO K MPOTUBOPEUHUIO C HAONIOaeMbIM pe3yiabTaToM. Bropoit
npuéM — JIUHAMHYECKOE BU3YaJbHOE MOJECIUPOBAHMUE: TPOLECCHl PACCMATPUBAIUCh HE Kak
CTaTUYECKUE PUCYHKH, a KakK IMOCJIEI0BATEIbHOCTh M3MEHEHUHM BO BpeMeHH. Tpertuil mpuém —
KOJUICKTUBHBIA aHali3 OMIMOOYHBIX YTBEP)KJACHHM, TO3BOJIIONIMN CAelaTh misconception
MpeIMETOM 00CYXK/IEHUs, @ HE CKPBITON OLIMOKON OTAEIBHOTO CTYIACHTA.

BaxHbIM 371eMEHTOM METOAMKHU CTajla si3bIKoBasi mpopaboTka TepMmuHOB. Ilpu oOcyxnenuun
MOHATHH «TPaMEHT KOHIEHTPALUN, «IIOJIYIpOHUIIaeMasi MEMOpaHa», «OCMOTHUYECKOE JIaBIICHUEY,
«UOHHBIM TOK», «MeMOpaHHBIH MOTEHIMAT» BHUMAaHHUE YAEISUIOCH HE TOJBKO IMEpPEeBOaY, HO U
CMBICTIOBOY (DYHKIIMY TepMUHA B 00bsICHEHUH npoliecca. Takast pabota 6bu1a 0cOOEHHO 3HaYMMa IS
HAI[MOHAJIBHBIX TPYII, II€ TEPMUHOJIOTUYECKAsi HEOJHO3HAYHOCTh MOKET YCUIIUBATh KOTHUTUBHYIO
HEONPEeeNIEHHOCTb.

Craructuueckas o0paboTKa JaHHBIX MPOBOJAMWIIACH ¢ Hcmoiab3oBaHueM IBM SPSS Statistics
26.0. C yuérom Mmasoro o0ObEéMa BBIOOPOK M HEHOPMAJIBLHOTO pacHpeneieHUs IoKa3aTeleH
MPUMEHSUIUCh HeMapaMeTpUYecKue MeTObl. [l MEXTpymnmoBOro cpaBHEHMs ucmolib3oBaics U-
KpuTepuid MaHHa-YUTHHM; [ BHYTPUTPYIIIOBOM JWHAMHKA — KpuTepuid BuikokcoHa.
Pacrnipenienienne CTyIeHTOB MO YPOBHSM IMOHMMAHUS aHAIM3UPOBAJIOCH C MOMOIIBIO KPUTEPUS >
[TupcoHa, a mpu MalbIX 0’KHJIAEMBIX YacTOTaX — TOUHOro Kputepus dumiepa. Paznuuusa cuuranuch
cTatucTUyeckd 3HaunMbIMU 1pH p < 0,05. [IpakTryueckas 3HAYUMOCTH OLICHUBANIACh YEpe3 pazMep
saddekra: r ans kputepus Bunkokcona u V-Kpamepa s Tabnui conpspkEHHOCTH.

[Ipu  wuwHTEpmpeTanuu  pe3ylbTaTOB  COOMIOJANAaCh  OCTOPOXKHOCTH:  MOKazaTrelu  p
paccMaTpuBalIUCh HE KaK €JUHCTBEHHOE OCHOBAHHME BBIBOJA, a B COYETAHUHM C HANPABICHHEM
JTMHAMHKH, pa3MepoM dPdeKxTa U KadyeCTBEHHBIM aHAJIM30M OTBETOB CTYJCHTOB. Takod MOAXO0
MO3BOJIHII U30€KaTh 3aBBIIIICHHBIX YTBEPkKACHUN 00 3(h(HEeKTUBHOCTH METOIMKU MIPH OTPaHUICHHOMN
BBIOOpKE.

Pe3yabTaThl U 00CyKIeHHE

BxonHas nuarHocTrka Iokasaja, 4TO KOHTPOJIbHAs M AKCIEPHUMEHTalbHas I'PYNIbl UMEIN
COIMOCTAaBUMBI YpOBEHb NOHUMaHHUA OMOPHU3UUECKUX MpoLeccoB. J[ons CTyIEeHTOB C HHU3KUM
ypOoBHEM NOHUMaHUs coctaBuia 43,5% B kOHTposibHOH rpymnne u 44,0% B dKCIEPUMEHTAIbHOM.
Bricokuii ypoBeHb Obl1 3apukcupoBan y 17,4% u 20,0% cTyA€HTOB COOTBETCTBEHHO. DTH JIaHHbIE
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MOITBEPXKAAIOT UCXOIHYIO MPOOIEMHOCTD TEMBI: MOYTH MOJIOBHUHA 00YJaIOIINXCS IEMOHCTPUPOBAIa
BBIPQ)KCHHBIC KOHIENTYaJIbHBIC OIIMOKH YK€ TOCIIe 3HAKOMCTBA C 0a30BBIMH OHMOJIOTHYECKUMHU

IIOHATUAMMU.

Tabéauua 3. YpoBeHb NOHUMAaHUS OMO(PHU3NIECKHUX MPOIIECCOB HA 3TaIle BXOTHOM

IAArHOCTHKH, %o

YpoBeHb NOHUMAHUSA

KonTtpoabHnas rpynna (n=23)

3KCHepI/IMeHTaJII>Haﬂ rpymnmna

(n=25)
Huskuit 435 44,0
Cpennuit 39,1 36,0
Bricokuii 17,4 20,0

KauecTBeHHBI aHaNMM3 OTKPBITBIX OTBETOB IIO3BOJIUI YTOYHHUTH XapaKTep BBISBICHHBIX
3aTpyAHEeHH. BO-TIepBBIX, CTYIEHTHI YacTO OOBSICHSUIM OCMOC KaK Pa3HOBHUJIHOCTh OOBIYHOM
muhdy3un pacTBOPEHHBIX BEIECTB, HE BBIJIEISS CIIEU(PUIECKYIO POJIb BOJIBI U TIOJIYIPOHUIIAEMON
MeMOpaHbl. Bo-BTOPBIX, MAaCCUBHBIN TPAHCIIOPT HEPEAKO OIMMUCHIBAJICS KakK IMPOIECC, TPEOYIOIIHIA
SHEPTHH, YTO CBUJCTEIBCTBYET O ciaaboi auddepeHImaniy akTHBHBIX U TTACCUBHBIX MEXaHU3MOB.
B-tpeThux, MeMOpaHHBII TOTEHITHAT TOHUMAJICS IPEUMYIIIECTBEHHO KaK CTATHIECKOE «HAKOTUICHUE
3aps/I0By, 0€3 yuéTa HOHHBIX TPATUEHTOB U MIPOHUIIAEMOCTH MEMOPAHEI.

[Tocne ¢opmupyromero 3Tamna MojoKUTENbHAs AMHAMHMKA OKa3ajach 0ojiee BBIPAXKEHHOH B
SKCIEpUMEHTaIbHON rpymme. [los cTyieHTOB ¢ HU3KUM YpOBHEM MOHMMaHusl cHU3muiIach ¢ 44,0%
10 16,0%, a gosa cTyneHTOB ¢ BbICOKUM ypoBHEM Bbeipocia ¢ 20,0% no 44,0%. B koHTpoabHOMU
rpymnie u3MeHeHus ObuH crnabee: HU3KUM ypoBeHb cHU3MICA ¢ 43,5% no 34,8%, BbICOKUI ypOBEHB
BbIpoC ¢ 17,4% no 21,7%.

Tabauna 4. YpoBeHb HOHUMaHUST OMO(PU3NUECKHUX TTPOIIECCOB MOCie GOPMHUPYIOIIETO dTarna,

%
YpoBeHb NOHUMAHUSA KouTpoJsbHas rpynna (n=23) | JKcnepuMeHTAJbHAA IPyNIa
(n=25)
Huskuit 34,8 16,0
Cpennuit 43,5 40,0
Bricokuii 21,7 44,0

Craructudeckas 00paboTKa MOATBEPIMIIA HAJTMUUE 3HAYMMbIX BHYTPUTPYIIIOBBIX U3MEHEHUH
B 3KcnepuMeHTanbHOM rpynne. [lo kpurepuio Bunkokcona Obl1 3aMKCHUpPOBAH JIOCTOBEPHBIN
MIOJIOKUTENbHBIN CIBUT YPOBHS NOHUMAaHMs HOCIE KOPpEeKLHOHHOro Bosxeiictus (p < 0,01). B
KOHTPOJIHON TpyIe CTaTUCTUYECKU 3HAaYMMbIX M3MEHEHHH BbIABICHO He Oblio (p > 0,05). Ot0
MO3BOJISIET TOBOPUTH O CBS3U IOJIOKUTENIBHOW JMHAMHUKH B SKCIIEPUMEHTAJIBHOW Tpymme ¢
peann30BaHHON METOAMKOHN, XOTS TMpH  KBAa3MIKCHEPUMEHTAIbHOM JM3aiiHe MpUYMHHAS
MHTEpHpeTalus JOKHA OCTaBaThCA OCTOPOXKHOM.

MeXrpyrnnoBoe cpaBHEHHE Ha KOHTPOJILHOM JTarie 1Mo KPUTEPHUIO ¥ MOKA3aJl0 CTATUCTHYECKYIO
TEH/ICHIMIO B TOJb3Yy AKCIepUMeHTanbHoi rpynmsl (x> = 3,01; p = 0,082; V-Kpamepa = 0,25). B
NpeXHeH pelakiuu 3TOT pe3yJlbTaT MOI OBITh MCTOJKOBAH 4Ype3MEpHO pe3ko. B yrounéHHOMN
unTepnperarmu p = 0,082 He paccMaTpuBaeTCs Kak CTATUCTMYECKH 3HAUMMOE pa3inyKie Ha ypOBHE
p < 0,05. KoppekTHee TOBOPUTH O TEHJCHLIUU U YMEPEHHOM MPAKTUYECKOM 3¢ deKTe, TpedyromeM
MPOBEPKH Ha O0JIbIIEH BBIOOPKE.

Taﬁnnua 5. CraTtuctuueckas HHTECpHpCTAllUA PE3YJIbTAaTOB UCCICAOBAHNA
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Iloka3aTeian

KonTpoabHnasn
rpynmna

IKCcNepUMEHTAIbHASA
rpymnmna

Hurepnperanus

Buyrpurpynnosas
nuHamuKa (BUIKoOKCOH)

p>0,05

p<0,01

3HAYUMBINA CIABUT
BBISBJIEH TOJIBKO B
AKCHEPUMEHTAIBHOMN

rpymnmne

Mexrpynnosoe
CpaBHEHHE I10CIIE
sKcnepuMeHTa (?)

v =3,01;p=0,082; V=
0,25

CraTtucTudeckas
TEHIICHIIUS U
YMEPEHHBIN

MPAKTUYECKHI
apdexT;
dbopmanbHOU
3HAYUMOCTH P <
0,05 et

+4,3 .. +24,0 m.11. Ilegarormueckn
BBIpaKEHHAs
JWHAMHKa B

AKCHEPUMEHTAIBHOMN
rpymnme

N3meHnenue noiu
BBICOKOTO YPOBHS

OO6cyxeHne pe3ynbTaTOB MOKA3hIBAET, YTO pa3paboTaHHAs METOJAMKA pabOTaET MPEXKE BCETO
3a cuéT mepeBoJa CKPHITOM OMIMOKM B MpPEeIMET OCO3HAHHOTO aHaiu3a. KOrHUTHBHBIN KOHGMIUKT
3aCTaBJISUT CTYJIEHTOB COOTHOCHTHh COOCTBEHHOE OOBSICHEHHE ¢ HAOJI01aeMOM JIOTHKOH Tporiecca.
BusyanpHoe MojaenMpoBaHHWE TOMOTAJO YBHUAETh IUHAMHMKY TaMm, TJe B Y4eOHHKE OOBIYHO
MPEACTABIICH CTATHYECKUI pUCYHOK. Pa300p ommOOYHBIX YTBEPKICHUNH CHMKAJI CTPaX OIMUOKH U
npeBpaiai e€ B UHCTPYMEHT y4eOHOTO MPOJIBUKEHHUS.

[Tony4yennsie nanHbIie coriacyrores ¢ BeiBogamu Fisher, Williams u Lineback o Tom, uto ocmoc
u nuddysus TpeOyoT crnenuanabHO OPraHU30BAHHOM TUArHOCTHKH, MOCKOJBKY CTaHAapTHHIE
3aJlaHUs 4aCTO MACKUPYIOT HemoHuMaHue [5]. Pesynbrarel Takke cootHocsTes ¢ pabdotamu Ziherl u
Torkar, rae momu€pkuBaeTcsi YCTOWYMBOCTH 3aTpyqHEHUW y Oyaymux nemaroroB [12], m ¢
uccnenopanueM Reinke, Kynn u Parkinson, mokaspiBaromium, 4to (popmManbHOE U3YYCHHE TEMBI HE
rapaHTupyeT KoHIenTyaubHoro nepexoa [13]. Hactosiee uccienoBanue J0NOTHSAET 3TH BHIBObI
Ka3aXCTaHCKUM MaTepHalioM M IOKa3bIBA€T, YTO SI3bIKOBAs M TEPMUHOJIOTMYECKAs Cpela MOXKET
YCUITUBATh HEOOXOUMOCTh TOUYHOM TUArHOCTHKHU.

Oco0eHHO Ba)KHBIM OKa3ajcs OJIOK, CBSI3aHHBIN ¢ MEMOPAHHBIM MOTEHIIMAIOM. 3/1€Ch CTYACHTHI
HY)KJQJIUCh HE TOJILKO B MOBTOPEHHH OIpPENEICHUs, HO M B MOATAMHONW COOpPKE MOJENH: HOHBI,
IPaJUeHT KOHIIGHTpAIMH, »JJIEKTpUYecKas CHJla, MTPOHUIIAEMOCTh MeMOpaHbl, PaBHOBECHOE
coctosiHue. D10 monaTBepkaaeT mno3unui Cardozo O BBICOKOW KOHIENTYalbHOM CII0XXHOCTH
OuosnekTporenesa [2] u BbIBOA Sawyer U COaBTOPOB O TOM, YTO MAaTEMaTHYECKUE DJIEMEHTHI TEMbI
MOTYT CTAHOBUTHCSI CAMOCTOSITETILHBIM OapbepoM JJisi MOHUMaHu4 [ 8].

CpaBHeHHE C MCCIEIOBAHUSMU KOHIIETITYalbHOTO M3MEHEHUS MOKa3bIBaeT, YTO cama Mo cede
BU3yanM3alisl HE SBISETCS AOCTaToO4YHbIM pemieHHeM. OnHa s¢ddexkTuBHa NUIIb TOTAA, KOrjaa
BKJIIOUEHA B TIOCTIEI0BATEIHHOCTH BOIIPOCOB, OOCYKIACHUI 1 IPOBEPKHU 00bICHEHUH. B 3TOM cMbICTe
pe3ynbTaThl coriacyrotcs ¢ moaxogoMm Chiu u Linn, cormacHo KOTopoMy 3HaHHE UHTETPUPYETCS B
0ojnee YCTOWYHMBYIO CHCTEMY TOJIBKO TMPHU aKTHUBHOW paboTe CTyaeHTa ¢ MPOTUBOPEUUSIMU U
0OBSICHUTEIIBHBIMU CBS3SIMU [6].

[Tegarornueckass 3HQUUMOCTh HCCIIEJIOBAHUS COCTOUT B TOM, YTO MPEUIOKEHHAs METOIUKA
MOXKET OBbITh HCIOJh30BaHa HE TOJHKO KaK CPEACTBO MTOTOBOM MPOBEPKH, HO U KaK MHCTPYMEHT
TEKYILEro COMpPOBOXKIeHUSI o0yueHwus. [IpenonaBarens moixydaeT BO3MOKHOCTh BHJIETh HE MPOCTO
MPOLIEHT TMPaBWIBHBIX OTBETOB, a THUI  OMIMOKH: TEPMUHOJOTHYECKYIO, TPUYUHHO-
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MEXaHUCTUYECKYIO, TPaUUECKyI0 MM CBSA3aHHYIO C MEPEHOCOM 3HAHUSA. DTO JeNaeT KOPPEKIUIO
Oosnee aapecHOW W CHWXKAET PHUCK IMOBTOPCHUS OJHOW M TOW K€ OMMOKH Ha CIECIYIOIUX
JUCHUITIIIMHAX.

OrpaaneHmI HCCJIICA0OBaAHUA

[IpoBenénHoe uccieqoBaHue UMEET Psii OIPaHUYEHUN, KOTOPbIE HEOOXOJUMO YUUTHIBATh MIPU
WHTEPIpPETAlMA  PEe3yNbTaTOB. Bo-NepBbIX, BBIOOpKAa ObUTa HEOOJNBHIONW: B HAKCHEPUMEHTE
ydacTBOBaM 48 CTyAE€HTOB OJHOro yHuBepcuTeTa. [l03TOMY IOJIydeHHbIE JAHHBIE HE MOTYT
aBTOMAaTUYECKU PACIIPOCTPAHSTHCS Ha BCE Ka3aXCTAHCKUE BY3bl M BCE HALIMOHAJIBHBIE TPYIIIIBI.

Bo-BropbiX, nu3aliH HcciaeAoBaHUS ObUl  KBa3HUAIKCIEPUMEHTANbHbIM. ['pynmbl  Obuin
COIMOCTaBUMBIMHU, HO HE (POPMHUPOBAINCH METOJIOM CIIy4allHOTO pacIpeieleHus. DTO 03HAYaEeT, 4TOo
MOJIHOCTbIO UCKJIIOYMTH BIIMSHUE MOTUBALIMM, WHAMBUAYAJIbHBIX Y4YEOHBIX CTpaTeruii u
0COOEHHOCTEH MpenojaBaHusl HEBO3MOKHO.

B-Tperpux, AMarHoCTUYECKUA MHCTPYMEHTApHUM MPOLIEN COIAEP/KATEIBbHYI0 U MPOLEAYPHYIO
popabOTKy, OJTHAKO HE ObUT CTAaHAAPTU3UPOBAH Ha 00JIBIIION BEIOOpKE. B manbHeiinieM HeoOxoauma
OTJiebHAsI ICHXOMETpHUUEecKasi POBEpKa 3aJaHHi, BKIIoUasi aHaJIu3 BHYTPEHHEHN COIrlIacCOBaHHOCTH,
YCTOWYMBOCTH PE3YIbTATOB U BAJUAHOCTH IIKAJIbl OLICHUBAHMUS.

B-uetBEpThIX, HccnenoBanne GUKCUPOBATIO KPATKOCPOUHYIO JUHAMHKY Mociie OpMHUPYIOLIETO
stana. OCcTaércs OTKPBITHIM BOMPOC, COXPAHSAETCS JIM JOCTUTHYTOE NMOHMMaHUE 4Yepe3 HECKOJbKO
MeCSLIEB U TMEepPEHOCUTCA JIM OHO Ha OoJjiee CIOXKHbIE TeMbl (PU3MOJOTUU, HEHPOOHOJIOTHH U
OMOWHKEHEPUH.

3aKkJIouYeHmne

[TpoBen€nHoe uccienoBanme MoKa3aso, 4To y CTYJICHTOB HAIIMOHAJIBHBIX TPYIIT OMOJIOTHYECKUX
CHEIUATBLHOCTEH COXPAHSIIOTCS YCTOWYMBBIE OIMMMOOYHBIE MpeacTaBiaeHuss 00 ocMmoce, nuddy3un u
MeMOpaHHOM TMOTEHITHAJIE. DTH OMTUOKU CBSI3aHBI HE TOJIBKO C HEJOCTATKOM (DAKTUYECKUX 3HAHHM,
HO ¥ C (PparMEeHTapHOCTHIO MEHTAJIBHBIX MOJENEH, TEPMHHOJOTUUYECKOW HEOJHO3HAYHOCTHIO H
npeobaaHueM PENpPOYKTHBHBIX CTpATETHil 00yUeHuUs.

Pa3paboTanHas quarHOCTUKO-KOPPEKIIMOHHAS METOMKA TMO3BOJIMIIA BBIIBUTh XapaKTep TaKUX
omuOOK W OpraHW30BaTh HX IICJICHANPABICHHYIO Koppekiutoo. Haubonee BbIpakeHHas
MOJIOXKUTEIbHAS JUHAMUKA ObLTa 3a)MKCHPOBaHA B KCIICPUMEHTAIBHOM I'PYIIIE: JOJIS CTYICHTOB C
HHU3KUM YpOBHEM MOHKMMaHus cHu3uiach ¢ 44,0% 1o 16,0%, a 10714 CTyA€HTOB C BLICOKUM YPOBHEM
nonumanus Beipocia ¢ 20,0% no 44,0%. DT gaHHbBIC MO3BOJISIIOT TOBOPUTH O IMEIAroru4ecKoiu
MEePCIEKTUBHOCTH METOJUKH, OJTHAKO HE JAIOT OCHOBAHHH ISl Ype3MEPHO IITUPOKOM TeHEpaTU3aINH
0e3 JaJbHENIINX UCCIEeIOBaHNN.

Cratuctuueckue pe3yiabTaThl TPEOYIOT B3BEIICHHOW WHTEpIpeTaluu. BHyTpUrpymnmnoBas
JMHAMHKA SKCTIEPUMEHTAIBHOM TPYIIIBI OblJIa CTATUCTUYECKH 3HAUMMOM, TOTIa KaK MEXIPYIIIOBOE
CpaBHEHHE TOCie (POPMUPYIOIIETO AdTara MOKa3al0 CTATUCTUYECKYI0 TEHIICHIUI0 U YMEPEHHBIH
npakTuaeckuii 3¢ dexrt. CiaenoBaTenbHO, METOAUKY MOKHO pacCMaTpUBaTh KakK NEPCIEKTUBHYIO, HO
HY>KJAIOIIYI0CS B IOBTOPHOI MpoBepKe Ha Oosiee KPYIMHON U pasHOPOJHON BBIOOPKE.

[IpakTHueckas IEHHOCTh MCCIIEIOBAHUS COCTOMT B TOM, YTO MPEIJIOKECHHBIN IMOJIXO0J MOXKET
ObITh BKIIOYEH B TpernojaBaHue OWO(PHU3UMKH, KIECTOYHOHW OWONOrMU ©  (U3HUOJIOTHH.
Jlnarnoctuueckue 3aaHusi, KOTHUTUBHBIN KOH(MINKT, BU3yalbHbIe MOJICH U SI3bIKOBAs MPOpaboTKa
TEPMHUHOB TIO3BOJIIOT MPENOAABaTeN0 padoTaTh HE TOIBKO C MPAaBHIBLHOCTHIO OTBETa, HO M C
KaueCTBOM CTYCHUECKOTO PacCyXICHHUS.

[lepcriekTHBBI NaTbHEUIINX MCCIEAOBAHUN CBSI3aHBI C PACHIMPEHUEM BBIOOPKH, BKIIOUYEHHUEM
CTYICHTOB pa3HbIX KypCOB U BY30B, pa3pabOTKOl CTaHIApTU3HPOBAHHOTO IHATHOCTHYECKOTO
WHCTPYMEHTApUsi Ha Ka3aXCKOM U PYCCKOM SI3bIKaX, a TaKXe C MPOBEPKOH JOJITOBPEMEHHOTO
addekTa KOppeKIMOHHON MeTOANKU. OTAETFHOTO BHUMAaHHUS TPeOyeT CO3/IaHue TEPMUHOJIOTTIECKH
BBIBEPEHHBIX YUEOHBIX MaTepuaioB Mo OWo(hU3NKe Ui HAIIMOHATBHBIX TPYII, MOCKOIbKY UMEHHO
Ha YpPOBHE SI3bIKa YAaCTO HAUMHAETCS MO0 MOHUMAaHKe, TM00 ero UMUTAITHSI.

Cnmcok ucmoib30BAHHOM JTUTEPATYPbI
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YJITTBIK TOIITAP CTYAEHTTEPIHAE BUO®PU3UNKAJIBIK
ITPOIECTEP TYPAJIbI KATE TYCIHIKTEPII IMATHOCTHUKAJIAY
KOHE TY3ETY 9AICTEMECIH 93IPJIEY ’KOHE CBIHAKTAH OTKI3Y

Anparna. Makanaga YITTHIK (Ka3akTuIAi) TomTapaa OKWUTBIH OWMOJIOTHS MaMaHJIbIKTaphl
CTYJIEHTTEPIHIH HET13T1 OMO(PU3UKAIBIK ITPOIIECTEP TYPAJIbl KATE TYCIHIKTEPIH JUarHOCTUKAIIAY KOHE
TY3€Ty Moceleci KapacThIpbUIabl. 3epTTEYIH ©3eKTUIiri ocMoc, muddy3us xoHe MeMOpaHaIbIK
MOTEHIIMA] YFBIMIAPBIHBIH KOOIHE TepMHUH MeH GopMmyna JeHreHiHae MEHTepUlil, TYpPaKThl
KOHIICTITYaJIJIBIK TYCIHIKKE aifHaia OepMEeUTIHAIrIMEeH OailsIaHbICThI. JKYMBICTBIH FBUTBIMH KaHATBIFbI
OMO(U3UKAIBIK YFBIMIAP.IbI KATBIITACTHIPYAaFbl KOTHUTHBTIK JKOHE TUIMIK-OUTIMAIK (aKTOpIapsl
KaTap €CKEepETiH ITUarHOCTUKAJIBIK-TY3ETy OMIICTEMECIH YChIHYBIMEH aWKbIHAANAbl. DKCIIEPUMEHT
M. OtemicoB atbinaarsl bateic Kazakctan MeMJIEKETTIK YHUBEPCUTETIH/IE KYPTi3UIl; OFaH eKiHII1
KYpPCThIH 48 CTY/IEHTI KaThICThI: OaKpuI1ay TOOBIHIA 23, SKCIEPUMEHTTIK TOINTA 25 CTYJICHT OOJIIBI.
JIMarHOCTHKAIIBIK KYpaJiiap JKayanThl TaHJAy TarChpMalIapblH, allbIK TYCIHIIPY/i, ChI30anapbl
Tajayabl xKoHe OUTIMI1 )KaHa JKaFAasaTKa KeIlipy/li KaKeT €TeTiH TalchlpManapAbl KaMThIAbL. Ty3eTy
KYMBICHI KOTHUTUBTIK KaKTBIFBIC, JUHAMHUKAIBIK BH3YaJlJIbl MOJICIbB/ICY, TEPMHHICPI MaFbIHAIBIK
Tajjay >KOHE THNOTIK KaTe mnailbiMaapiasl Oipiiecim Tanjgay Heri3iHAe YHBIMAACTHIPHLIIHL.
KanpimracTeipyiiel Ke3eHHEH KEiiH 9KCIIEPUMEHTTIK TONTa TOMEH JEHTeWIeri CTyaeHTTep yieci
44,0%-man 16,0%-ra peiiin azaiibim, sxorapel aeHreit yneci 20,0%-man 44,0%-ra nmeiiH ecri.
TomapanbIK caibICTBIPy CTAaTHUCTHKAIBIK YpPIIC TEH opTalla MPAaKTUKAIBIK oCepai KOpCeTTi.
Hormxenep omicreMeHiH MepCreKTUBANbl €KEHIH ASJeNei i, anaia oHbl KEHIpEeK TaHIamala,
OpTYpIIi )KOFaphl OKY OPBIHIAPBIHA KOHE CTAaHJAPTTAIFaH TUATHOCTHKAIBIK KypaaaapMeH MIHIETT1
TYpZe KaiiTa Tekcepy KakeT. KOpBIThIHAbIAA YChIHBUIFAH TOCUT OMO(HU3UKAHBI OKBITYIA CTYIEHTTIH
*ayaOBbIH FaHa eMec, OHBIH OJIay JIOTUKACBIH TajlayFa MYMKIHJIIK OepeTiHi Heri3enei.

Tyiiin ce3nep: Onodusuka, 6MopU3MKANBIK MpolecTep, ocMoc, Aupdy3us, MeMOpaHAIIbIK
MOTEHIIMAJ, KOHIIETITYyaJAbIK KareJep, OUTiMIi AMAarHOCTHUKAlay, TYCIHIKTEpJi TY3eTy, CTYICHT-
Oouomorrap, YITTBIK TONTAP
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DEVELOPMENT AND TESTING OF A METHODOLOGY FOR
DIAGNOSING AND CORRECTING MISCONCEPTIONS ABOUT
BIOPHYSICAL PROCESSES AMONG STUDENTS OF NATIONAL
GROUPS

Abstract. This article examines the diagnosis and correction of misconceptions about
biophysical processes among biology students in national (Kazakh-speaking) groups. The relevance
of the study is determined by the fact that osmosis, diffusion and membrane potential are often learned
as terms or formulas but do not always develop into stable conceptual understanding. The novelty of
the study lies in proposing a diagnostic and corrective methodology that takes into account cognitive
barriers and linguistic-educational conditions of biophysics learning in Kazakhstan’s higher
education context. The experiment was conducted at M. Utemisov West Kazakhstan State University
and involved 48 second-year students: 23 in the control group and 25 in the experimental group. The
diagnostic tools included multiple-choice tasks, open explanations, diagram analysis and situational
tasks requiring knowledge transfer. The corrective methodology was based on cognitive conflict,
visual modelling, work with terminology and collective analysis of erroneous statements. After the
formative stage, the proportion of students with a low level of understanding in the experimental
group decreased from 44.0% to 16.0%, while the proportion with a high level increased from 20.0%
to 44.0%. Intergroup comparison indicated a statistical tendency and a moderate practical effect. The
results suggest that the methodology is promising, although further testing on a larger sample is
required.

Keywords: biophysics, biophysical processes, osmosis, diffusion, membrane potential,
conceptual errors, knowledge diagnosis, correction of representations, biology students, national
groups
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FROM POLICY TO PRACTICE: PRAGMATIC ACCEPTANCE OF
TRANSLANGUAGING AMONG SECONDARY SCHOOL TEACHERS IN
KAZAKHSTAN

Abstract. This study examines the pragmatic acceptance of translanguaging practices among
secondary school teachers in Kazakhstan, highlighting a notable gap between official language policy
and classroom realities. Although policy mandates monolingual instruction in Kazakh-medium
schools, in practice, teachers frequently incorporate Russian and English to support student
comprehension and address challenges related to Kazakh language proficiency and limited teaching
resources. Drawing on interviews with nine teachers as agents of ‘micro-language implementation’
within broader ‘macro-language policies’ (Baldauf, 2006) and employing the critical framework of
language choice and ideologies (Blackledge & Creese, 2010), the research examines language use
strategies and ideologies among secondary school teachers. The findings reveal that despite formal
education in Kazakh, some teachers rely on Russian for certain social functions, reflecting ongoing
reverse language shift dynamics. This study underscores the need for more inclusive language
policies that reflect multilingual realities and calls for further research into classroom pedagogies in
educational institutions. The insights aim to inform policymakers and educational stakeholders about
effective language development, planning, and the implementation of reforms in Kazakhstan.

Keywords: Kazakhstan, Kazakh, Russian, language ideology, language policy, translanguaging

Introduction

Education is seen as a site where knowledge and practices are both endorsed and contested
(Winter & Pauwels, 2003), especially regarding language. As Spolsky (2009) notes, schools
inherently participate in language management by defining which linguistic forms are recognized as
appropriate. This process often creates a disconnect between the home language and the official
school language. Since teaching predominantly occurs in a codified and officially approved “correct”
language, school systems tend to favor standardization, which can marginalize or discourage the
recognition of plurilingualism. As Spolsky observes, “monolingual education in the national official
language is an unmarked case” (2009, p. 91), and it reflects “the ideological position of those who
control them,” states Spolsky (2009, p. 104). Teachers serve as crucial mediators within this context.
They bring personal beliefs and values about language, which are shaped by their professional
training and social backgrounds, and often view the official language of instruction as naturally
superior. Labov’s (1966) insight (cited in Spolsky 2009, p. 110) that teachers tend to come from social
groups favoring linguistic standardization helps explain their focus on correctness and purism.
However, teachers’ beliefs do not always match their classroom actions (Amara, 1988). In class
interactions, they often see themselves as enforcers of linguistic standards, correcting or silencing
non-standard forms, while students are seen as individuals whose language use and ideologies should
be aligned with institutional norms (Spolsky, 2009, p. 91).

Teachers are generally expected to adhere to the designated language of instruction, reinforcing
monolingual norms. Within this framework, switching between languages has traditionally been
frowned upon in educational institutions (Blackledge & Creese, 2010, p. 203), despite evidence that
code-switching can be an effective pedagogical resource in classroom interactions. This tension has
often led both teachers and students to experience guilt when engaging in bilingual practices
(Blackledge & Creese, 2010, p. 203). Some teachers feel that languages should be kept strictly
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separate; mixing them may be perceived as inappropriate or even morally wrong (Zentella, 1981), a
careless habit (Shin, 2004), poor pedagogical practice, or a sign of insufficient language proficiency
(Martin, 2005).

While using both a local language and the official language of instruction is common in
classrooms, it often faces criticism: it’s frequently labelled as ‘bad practice,” blamed on teachers'
limited language skills, or simply ignored (Martin, 2005, p. 88). More generally, Ferguson (2003)
suggests that code-switching is viewed negatively by government officials and education
policymakers, despite its widespread use. Consequently, classroom code-switching often lacks
official recognition and is marginalized (p. 38), rather than acknowledged as a valuable
communication tool. Nationally, this attitude reflects a preference for the “correct and desirable"
forms of specified languages over more adaptable multilingual approaches, revealing ongoing
discomfort with descriptive over prescriptive language perspectives.

In this study, a clear distinction is made between code-switching and translanguaging, although
both are discussed in relation to multilingual classroom practices. Code-switching is used in its
traditional sense to refer to the alternation between two distinct linguistic systems (e.g., switching
between Kazakh and Russian within interaction) (Ferguson, 2003). In contrast, translanguaging is
understood as a broader pedagogical and sociolinguistic process that conceptualizes bilinguals’
linguistic resources as an integrated repertoire rather than separate systems, involving flexible and
strategic meaning-making across languages (Garcia & Li, 2014; MacSwan, 2022). Accordingly,
code-switching is used to describe observable language alternation, whereas translanguaging is used
to refer to pedagogical practices and holistic language use in teaching and learning. This distinction
is maintained throughout the manuscript to ensure conceptual clarity.

Spolsky (2021, p. 27) observes that instances in which teachers draw on children’s linguistic
varieties and where schools are open to home languages are often described as translanguaging
practices. Originating in classroom research, “translanguaging” refers to the deliberate use of multiple
linguistic resources in interaction. In educational contexts, Garcia & Kano (2014) define it as a
process in which teachers and students engage in “complex discursive practices that include all the
language practices of all students in a class” (p. 261). They argue that such practices develop new
language practices and sustain old ones, communicate and appropriate knowledge, and give voice to
new sociopolitical realities by interrogating linguistic inequality. From a pedagogical perspective,
translanguaging offers several advantages. Baker (2011) notes that it can promote a deeper
understanding of the subject matter, support the development of weaker language skills, strengthen
home-school connections, and integrate learners with differing levels of language proficiency. In
practice, translanguaging allows for flexible movement across languages; for example, teachers may
present information in one language while students respond in another. Rather than treating languages
as separate systems, this approach views them holistically, without rigid boundaries in the learning
process.

Recent research expands the concept of translanguaging beyond classroom interactions. Lewis
& Simons. (2010, p. 1) characterize it as a process that improves understanding of language in use,
allowing bilinguals to create meaning and influence experience, communication, and language
production. In this context, translanguaging is viewed as a pedagogical strategy that enables learners
to utilize their full linguistic repertoires, helping to bridge the gap between formal school language
policies and everyday language practices (Garcia & Li, 2014; MacSwan, 2022). This view reflects a
broader shift toward considering translanguaging as a form of bilingual pedagogy that leverages the
pedagogical potential of code-switching. Garcia (2009) advocates for moving away from
monoglossic ideologies toward more flexible understandings of language use, while Lopez (2008)
highlights that languages are not used in isolation but are interconnected in daily life. Likewise,
Cummins (2006) promotes bilingual teaching methods, and Blackledge and Creese (2010) contend
that language switching in linguistically diverse contexts is both natural and educationally beneficial.
Collectively, these perspectives support incorporating adaptable bilingual practices into classrooms,
recognizing their wider sociopolitical and historical influences.
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These pedagogical and ideological shifts are reflected in empirical studies across diverse
sociolinguistic settings. Chen and Rubinstein-Avila (2018) document attitudinal tensions between
language policies and classroom practices in post-colonial contexts (e.g., Africa and Asia). Their
study shows that code-switching functions as an effective interactional and pedagogical strategy for
achieving learning outcomes. In Malaysia, Martin (2005) finds that classroom code-switching in rural
communities is often regarded as a ‘“safe” and functional practice, with instruction effectively
operating in a bilingual mode that blends the official language with other linguistic resources. At the
same time, such practices can signal a degree of disengagement from formal language policies, as
teachers and students rely on available repertoires to facilitate understanding. Where policy
frameworks fail to align with classroom realities and do not produce desired outcomes, they may
ultimately be reconsidered or withdrawn, as illustrated by subsequent policy changes reported in Chen
and Rubinstein-Avila (2018).

As advocates of bilingual pedagogy, Blackledge and Creese (2010) argue that multilingualism
should be recognized as a normative resource in schools, rather than subordinated to monolingual
instructional models. In practice, however, code-switching is rarely institutionally endorsed and is
more often used pragmatically in response to local classroom conditions (ibid). This tension is evident
in Lin’s (1996) analysis of Hong Kong, where prohibitions on classroom code-switching can
disadvantage students with limited English proficiency by restricting their access to symbolic capital
and, ultimately, social mobility. From this perspective, code-switching emerges not as a deficiency
but as a pragmatic response to the dominance of English, with the potential to support the
development of balanced academic bilingualism, particularly among socioeconomically
disadvantaged students navigating English-medium education.

In Kazakhstan, translanguaging has yet to gain full recognition or institutional support as a
valuable bilingual teaching strategy, highlighting a critical gap between language policies and
classroom realities. In light of these dynamics, this study aims to explore the gap between official
language policies and actual language practices within Kazakhstan’s educational settings. By
examining teachers’ language choices, beliefs, and translanguaging strategies, the research seeks to
reveal how language ideologies are negotiated in practice and how they impact language maintenance
and shift. Understanding these complexities is essential for developing more inclusive and effective
language policies that reflect the multilingual realities of schools and support the linguistic rights and
identities of all students.

Research context

Kazakhstan was among the countries most affected by the Russification policies of the Russian
Empire and the Soviet regime (Schatz, 2000a; Sharipova, 2020). These policies, together with broader
social and political dynamics, shaped the extent and character of Kazakh—Russian language contact.
Within the Soviet Union, Kazakhstan stood out for the high level of Russian proficiency among its
titular population. By 1979, 52.3% of ethnic Kazakhs reported speaking Russian as a second
language, a higher proportion than among Ukrainians (49.8%) and second only to Belarusians
(49.0%) (Simon, 1991). By the late 1980s, many urban Kazakhs spoke Russian at near-native levels,
whereas rural populations remained predominantly Kazakh-speaking (Fierman, 2006). This linguistic
divide was closely tied to social stratification, with Kazakh associated with rural life, backwardness,
and poverty (Dave, 1996; Smagulova, 2008). Despite a substantial language shift toward Russian
among urban Kazakhs during this period, 85-90% of rural Kazakhs continued to use Kazakh in
everyday communication. At the same time, Russian dominated key institutional domains, including
education, mass media, governance, science, and the workplace (De Lorme, 1999; Schatz, 2000a;
Fierman, 2012, p. 126). These dynamics were also reflected in the education system. The proportion
of students enrolled in Kazakh-medium secondary schools declined sharply, from 75% in 1958 to
34.4% in 1991 (Smagulova, 2008; UNDP, 1992), underscoring the broader shift toward Russian as
the primary language of upward mobility and institutional participation. Russians disproportionately
occupied prestigious and well-remunerated positions and exerted significant influence over
intellectual and institutional life. These asymmetries, combined with the limited availability of
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Kazakh-medium education, contributed to a substantial language shift toward Russian among urban
ethnic Kazakhs (Smagulova, 2008).

By 1989, over 60.5% of ethnic Kazakhs reported high levels of Russian literacy and oral
proficiency, yet 97% still identified Kazakh as their mother tongue (Schwartz, 1991). However, as
Fierman (1989, p. 174) points out, labeling Kazakh as a “native language” often reflected ethnic
identity more than actual language ability. Similar trends were seen among other non-Slavic groups
such as Germans, Koreans, and Tatars, many of whom were more proficient in Russian than their
heritage languages. After the Soviet Union's collapse, efforts to establish Kazakh as the official
language have been cautious. De Lorme’s (1999) ethnographic study shows that educational
authorities aim to strengthen Kazakh linguistic and cultural identity without alienating the large
Russian-speaking population (Baldauf, 2006, p. 155). Despite rising enrollment in Kazakh-medium
schools, Russian has retained a central role in independent Kazakhstan and remains the primary
language among urban schoolchildren, even among those in Kazakh-medium education (Fierman,
2006; Kuzhabekova, 2019; Smagulova, 2016).

In the context where Kazakh-medium schools are viewed as safe spaces for Kazakh
revitalization, educational discourse remains strongly shaped by monolingual norms despite students’
multilingual repertoires and translanguaging practices. Although translanguaging is not formally
recognized as a pedagogical approach in Kazakhstani schools, it is widely practiced informally, with
teachers drawing on both Kazakh and Russian to facilitate instruction.

Methodology

This study employed a qualitative approach, using semi-structured interviews with secondary
school teachers from Kazakh monolingual schools in Astana. Participants were recruited through a
“friend-of-a-friend” sampling method, leveraging existing social networks to identify and invite
teachers willing to share their experiences. This approach is commonly used in qualitative research
when accessing relatively specific or less readily available populations, particularly where trust and
insider networks facilitate participation (Noy, 2008). While snowball sampling enabled efficient
access to participants with relevant teaching experience, it may introduce sampling bias, as
participants are likely to be drawn from overlapping social or professional networks, which may limit
the diversity of perspectives. To mitigate this, participants were recruited through multiple initial
contacts across different schools in Astana to broaden the participant pool. In addition, variation in
teaching experience, school subjects, and school contexts was actively sought.

The study included nine participants (T1-T9) from three schools in Astana (Schools A-C),
selected to ensure variation in teaching experience, subject areas, and school context (Table 1). The
sample comprised six females and two males, aged 24 to 65, representing both early-career and
experienced teachers. Participants taught a variety of subjects, including English, Informatics, History
of Kazakhstan, Physics, Mathematics, and Kazakh language, enabling a broad range of disciplinary
perspectives.

Table 1
Information on the Interview Participants
Respondent’s Gender Age Occupation Subject
Code
T1 Female 28 School A English
language
T2 Female 29 School A English
language
T3 Male 24 School A Informatics
T4 Male 26 School A History of
Kazakhstan
T5 Female 50 School B English
language

200



SDU Bulletin: Pedagogy and Teaching Methods 2026/2 (75)

T6 Female 65 School B Physics

T7 Female 59 School B Mathematics

T8 Female 40 School C Kazakh
language

T9 Male 24 School C Informatics

Ethical considerations were strictly observed throughout the research process. Prior to the
interviews, both verbal and written informed consent were obtained from all participants, ensuring
they understood the purpose of the study and their rights, including the option to withdraw at any
time. To protect participant privacy, all personal data were anonymized, and any identifying
information was removed from transcripts and reports to maintain confidentiality.

Semi-structured interviews were conducted in an open-ended format to explore teachers’
language-use strategies in classroom practice. An interview guide ensured consistency while allowing
flexibility, covering themes including professional background and linguistic repertoire, classroom
language-use patterns, translanguaging practices, recent shifts in Kazakh use, and the influence of
language policy. The interview questions addressed key areas, including how teachers select and
alternate between languages in instruction, their use of translanguaging strategies, approaches to
supporting students with diverse language proficiencies, and factors shaping changes in their
language practices, including institutional and policy-related constraints. Participants were also
invited to reflect on their beliefs about multilingual education, the perceived benefits of
translanguaging, the challenges they face in multilingual classrooms, and the types of support they
consider necessary. Example questions included: “What languages do you typically use during your
lessons and why?”, “In what situations do you switch between languages?”, and “Do you intentionally
combine multiple languages when teaching?”. Interviews were conducted in Kazakh, Russian, or a
flexible bilingual Kazakh—Russian mode, depending on participants’ preferences and linguistic
comfort, and participants frequently code-switched during the discussions, reflecting their natural
communicative practices. This flexible linguistic approach facilitated nuanced responses regarding
classroom language strategies and translanguaging practices.

The interviews were audio-recorded and lasted approximately 30-60 minutes each, with variation
across participants. In total, this amounted to around seven hours of recorded data across the nine
participants. The interviews were then transcribed verbatim to create textual data suitable for detailed
analysis.

A reflexive thematic analysis approach was employed following Braun & Clarke (2006).
Thematic analysis involved familiarizing oneself with the data through repeated readings of
transcripts, followed by initial coding of meaningful segments related to language use and
translanguaging practices. Both inductive and deductive coding were used: inductive codes were
generated from the data to capture emerging patterns, while deductive codes were informed by
existing concepts such as language policy and classroom language practices. Codes were then
reviewed, grouped into broader themes, and refined to ensure coherence and consistency with the
research questions. Themes such as language choice, translanguaging strategies, and the relationship
between policy and classroom practice were ultimately identified.

Interview excerpts, presented in this study, were translated from Kazakh, Russian, or bilingual
Kazakh—Russian into English by the first bilingual author and back-translated by the second.
Discrepancies were resolved through consensus to ensure accuracy.

Results and discussion

This section outlines the study's key findings, organized around three interconnected themes:
language choice, translanguaging strategies, and the link between policy and classroom practice
(Table 2). The analysis reveals that teachers' decisions about instructional language are mainly
influenced by the availability of subject-specific resources, with Russian and English often used due
to a lack of academic materials in Kazakh. To overcome communicative challenges, teachers employ
flexible translanguaging techniques, mixing Kazakh, Russian, and English to enhance student
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understanding, especially when facing language barriers or unfamiliar terms. Nevertheless, these
classroom practices frequently conflict with official language-in-education policies, which specify
Kazakh as the only medium of instruction. This disconnect underscores the persistent dominance of
Russian in students’ linguistic repertoires and illustrates teachers’ focus on ensuring comprehension
rather than strict policy compliance.

Table 2
Emerging Themes on Language Practices in Kazakh-Medium Classrooms
Theme Description Representative quotations

Teachers’ selection of instructional
language is shaped by availability of
resources, subject-specific
terminology, and student
comprehension needs. Russian and
English are frequently used due to
limited accessibility of Kazakh-
language academic materials.

Language choice “I write articles first in
Russian, then translate them into
Kazakh... because I receive
information only in Russian and

English.” (T5)

“In Kazakh some
information is not available... |
am looking for material in
Russian, it is easier to find.”
(T5)

Translanguaging Teachers flexibly employ multiple “I allow children with a

strategies languages (Kazakh, Russian, and language barrier to speak...
English) to facilitate understanding, even in three languages... If a
particularly when students experience  student asks in Russian, it means
language barriers or when terminology the learning process is going
is difficult to convey in Kazakh. on.” (T4)
“We try to explain in
Kazakh, and for students who do
not understand Kazakh, we
explain in Russian.” (T2)
Relationship Although Kazakh is the official “We do not have Russian

between policy and
classroom practice

language of instruction, classroom

practices often diverge from policy

due to students’ dominant use of

Russian and teachers’ need to ensure

comprehension, creating tensions
between policy expectations and

classes... but they all speak
Russian... then you must explain
it all in Russian.” (T1)

“I try not to mix languages,
but I end up speaking ‘half-

instructional realities. Kazakh’... this is certainly not
correct.” (T6)

Note. Quotations are taken from semi-structured teacher interviews.

Theme 1 - Language choice. The interviewees also reported that information comes from
Russian-language sources or is available in Russian. For example, in Excerpt 1, one of the secondary
school teachers, who is currently a postgraduate student at the local university, stated that when she
writes her articles, she first writes them in Russian and then translates them into Kazakh because the
information she obtains is normally from Russian or English sources.

Excerpt 1 “I receive information only in Russian and English”

Ha xa3zaxckoM s cTaTbu MUIry cCHavalla Ha PYCCKOM, ITIOTOM IICPCBOKY Ha Ka3ax01<1/11/f, K
COXAJICHUIO, ITIOTOMY YTO I/IH(I)OpMaI_II/IIO s IOJIy4aro TOJIbKO Ha pPYCCKOM U Ha AHTJINHCKOM [] BCE
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KHUTH, OyKBaJIbHO, MMUIIYTCS HA PYCCKOM, IIOTOMY YTO OBIBAaeT Tak, YTO MHPOPMALNIO, OYKBAIBHO,
Ha Ka3aXCKOM H€ IMOJy4UIIb. BOT, IMPUXOJUTCA ITOJIY4aTh Ha PYCCKOM.

[I write articles first in Russian, then I have to translate them into Kazakh, unfortunately, because
| receive information only in Russian and English [...] all books are, literally, written in Russian
because you can’t get information, literally, in Kazakh. So you have to get it in Russian]. (Transcript,
T5)

In Excerpt 2, the respondent, who teaches math in a Kazakh-medium school, faces challenges in
obtaining information in the Kazakh language. She said that information in Kazakh is either
unavailable or the wording needs to be more specific. When preparing teaching materials, she first
searches for them in Russian because she believes it is easier. She stated that some video materials
(e.g., on YouTube) are in Kazakh. However, these are limited, and the quality of the materials is
different from those in Russian.

Excerpt 2 “In Kazakh some information is not available”

briBaet, 4To Ha Ka3axCKOM HEKOTOpast MH(pOpMaIUs HEJOCTYIHA, KaKue-TO CJI0Ba, HEKOTOPHIE
CJIOBA S MOTY HE TIOHATS |[...] Jaxke MPsIM BOT CeMYac y MEHsI MaTeMaTHKa B Ka3aXCKOM KJIacce €CTh
na, B 7 Kiacce, s WIy Marepuand Ha pycckoMm si3bike. VX jerue HawTH, ObIcTpee Haxoxy. A Ha
Ka3aXCKOM SI3bIK€ MHE TpY/AHEE HaWTH [...] S cMOTpIO yuych yeMy-TO y Ka3axoB. Toxe cMOTpIO, HO
penxo. Mx maio, ects. Ho nx mano. HamHOro Menenie, yem Ha pycckoM si3bIke. M 1o kauecTBy TOXKe,

nmoaa4ya Ha pyCCKOM SA3BIKEC HAMHOTO... TaM, IIOJTy4acTCs, OonbIe.

[It happens that in Kazakh some information is not available, some words | cannot understand
[...] even right now I teach Maths in the Kazakh class, yes, | am looking for material in Russian, it is
easier to find them, I find them faster, while in the Kazakh language it is more difficult for me to find
[...] I watch (YouTube videos), and I learn something from Kazakhs; | also watch them, but rare,
there are few of them, but there are few of them, but much fewer than in Russian, and in terms of
quality and delivery, there is more information in Russian]. (Transcript, T5)

In their interviews, teachers described situations where students spoke Russian among
themselves during school breaks. One teacher was disappointed to see Kazakh-speaking students,
instead of conversing fluently in their native language, Kazakh, choose to communicate in Russian
(Excerpt 3).

Excerpt 3 “Kazakh speaking kids talked in Russian”

[...] mblcans: 3BOHOKMA ombip2anda baranapmern TIOOOW TEMaza counecin Kememis, KiAdCcCman
oackawa Temanapea. Comnwl Oip KyHi minee counecin kemmik. ©30epiniy apacvinoa OUCKyccust Ooavin
arcamulp - 0api Kazakmoly OAn0apbl KAn-Ka3aKuia KeleeH, KA3aKuia counen dicamiaum 0anoap.
Coipmeinan kapan, POCTO KAJKO, 3HACIIb, MA2AH 3PEIUINE 00N KOPIHOI, ‘“KaKOe 3penuie
bonaovl 20u. Kazakmuly 6anoapsl Kunanwin opsvicuia couien oip dOipimeH.

[...] for example, during the break, we discuss different topics with children, on topics different
from the class material. And one day, we started talking about the language. There was a discussion
among them (students); all the Kazakh-speaking kids talked in Russian with difficulty. It was like “a
sorry sight” to see how they tried to use Russian regardless of their limited language proficiency’].
(Transcript, field notes)

Another teacher also complained, expressing bewilderment that students used Russian during
breaks, even though they are in a Kazakh-medium school (Excerpt 4).

Excerpt 4 “The children used the Russian language more among themselves”

SI BOT He moOHKUMaro Toxke. S pa60TaJ1a MOJIy4ac€TCs B TPEX MIKOJIaX B ACTaHC, H BC31€C, TaK BOT -
OBLIIM YUCTO Ka3aXxCKHUE IMIKOJIbI, TAC A pa60Tana, HO Ja’X€ B YHMCTO Ka3aXCKHX IIKOJaX, I'A€ HET
PYCCKOSI3BIUHBIX KJIACCOB, MOYEMY-TO JETH MPUMEHSUIM PYCCKUU SI3bIK Ooublie. BoT Mexay cobon,
Ha IICpEeMCHaxX.

[T don’t understand either. I worked at three schools in Astana and everywhere, so there were
purely Kazakh-medium schools where | worked, but even in purely Kazakh schools with no Russian-
speaking classes, for some reason, children used the Russian language more among themselves during
breaks]. (Transcript, T5)
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Likewise, Heller (2006) reported on the tension in a French-language minority school between
expectations to make it a monolingual space and students’ language practices, as they used other
languages rather than French when speaking among themselves. Although the school expressed
resistance to using English in a French-language minority school and attempted to eradicate it
entirely, English remains a prevalent language among students.

In Excerpt 5, another teacher who previously worked at two schools in Astana said that students’
use of Russian largely depends on the area where they live and their families’ socioeconomic status.
For example, at one school in an Astana suburb (on the right bank), students are mostly Kazakh-
speaking; during class and breaks, they speak Kazakh. Students at another school in Astana’s business
area on the left bank are primarily Russian-speaking. They cannot fully express their thoughts in
Kazakh.

Excerpt 5 “Many children speak Russian”

bByn srcakma xasax colnvibvinoa oxumvln Oananap, Kazax miilinoe oe couneudi, mepeMeHaaa oa
03 mininde couneudi. Opwlc CbIHBIOLIHOARLL - OPbIC MINIHOe couneudi. Al MeHiH alObIHbL HCYMbIC
icmeumin mexme0im, 631 moavl Kazax mekme0i 6oica oa, Oipax ken o6ananiap opvicula coOuneuoi.
Mymkin onapoviy ombacwiiapvina bauiansicmsl wvleap, cebeobi onap keoi IeBbIW Oeperma mypaobvl
0a, onapea cabakmapoa oa, ovliau Kezoe de, kobinece opvicuia couneumin. biz ocakma koobi bananrap
Kazakwa couneudi, xapanaubim omoéacviHa dauianvicmel, co3 eanemine. Kobi oxywwiiap xazax
bosca 0a, Kazakuiansbl myciHboeu omolpadvl OKYusbLAap [...] MyMKiH Kaniaavlk adamoap 0a con #eaKxma
KOOI conmycmikmiy aoamoapul, HCYMbIC Hcacay 0d Opmanapvl 01apobly opblic mindeu 60ovl,
COHOBIKMAH onap yuoe kebinece opvicuia couneuoi [...] kazax mininoe ko0 OUbIH HcemKize aimauobl
Y3aK cypax Kouca.

[Here (in this school), children studying in the Kazakh class speak the Kazakh language, and
during breaks, the students speak their language. In Russian class - they speak Russian. In the school
where | worked previously, although it was a Kazakh medium school, many children speak Russian.
Maybe it’s because of their families, because they mostly live on the left bank, and Russian was
spoken to them in classes. In this school (where 1 am currently working), many children speak Kazakh
because their families are ordinary. Although most of the students in the school are Kazakhs (I
previously worked), they don’t understand Kazakh [...] Maybe they are urban residents and are
originally from the North. Their working environment is like Russian, so they often speak Russian at
home [...] (Transcript, T9)

Theme 2 - Translanguaging strategies. In interviews, teachers reported that they may explain
concepts or prepare materials in Russian to support students’ comprehension when students do not
understand them in Kazakh.

In Excerpt 6, a secondary school teacher of Computer Studies stated that he uses Russian in a
Kazakh-medium classroom because many terms and definitions in Informatics are borrowed from
English. He believed that terminology related to computer studies is more readily explained in
Russian than in Kazakh because Kazakh translations of these terms are incomprehensible to
secondary school students.

Excerpt 6 “Many terms come from the English language”

Ungpopmamurxa nomni mende. bizoe cabaxkmuvl Kazakuwia myciHOipeeHHeH KOpi opbvicuid
mycinoipeeHi viH2auavipax [ ...| cebebi mepmunoep 6izoe Kon agvbiNblublH MiNIHEeH KeleeHHeH KeuiH,
01apObl Ka3akuiaza ayoapy MmyciHikciz Oonvin #camaovl, COHObIKman 0i3 OapwiHuia opvicuia
mycindipy, bepyze muipvicamslz baranapea. bipax cabax scy3 naubiz scypmece oe, opmacvlHOa2bl
mepmMuHOepoOi OpvICULa AUMbIN OMbIPAMbL3 balAIapaa.

[I teach Computer science. It is more convenient for us to explain the subject in Russian than in
Kazakh [...] the reason is that many terms come from the English language. It isn’t easy to translate
them into Kazakh, so we try to explain them in Russian as much as possible. But even if the lesson is
not taught in the Kazakh language, 100% we use Russian to explain the terminologies in class.
(Transcript, T9)

Likewise, a teacher of the history of Kazakhstan allowed students to answer in three languages
(Kazakh, Russian, and English) in the classroom when students faced language barriers (Excerpt 7).
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The teacher believed that the most important thing is students’ involvement and participation in
classroom activities, regardless of the language students use to answer or ask questions, even though
it is a Kazakh-medium school and the Kazakh language is supposed to be used as the sole official
language of instruction.

Excerpt 7 “The learning process is going on”

bananapza 6yn scepoe nandi mycindipy ywin ken scazdauoa mindik bapwvepi bap banranapaa
minmi yu minde Oe couneyee pykcam oepemin. Hezizi eumxeni 0yn scepoe cabaxmovl myciny siCcy3
nauvlz [...] oKywivbl cypax Koubln omwlpca, 0l OKYy Hpoyecci xucypin sgcamulp OezeHn co3. Eeep on
OpbLCULA CYPAK KOUCA, OKY NPOYECCI HCYPIn Hcamulp 0e2eH co3, binim any npoyecci [ ...| mende Kazipei
Ke30e o3imOe menedonoa 0an ocvl Kazaxcman mapuxel Kimabin Oecinui CbiHbin OpblC MiNiHOe2l
PDF ¢popmamuin e3ine scyxmen anean b6ananap oap, onapovl Men moablkmau KOJOAUMbIH, OUMKEHT
011apObly amMa-aHauapsbl OPbICULA COUTIE2EH, auHala Koam opvlcuia bonzan. bipak xazakwia counen
Kazax minine 6ayn2a mvipblCAMbIH.

[I allow children with a language barrier to speak in classroom, even in three languages, mainly
because (the goal of the lesson is to make students) understand the lesson one hundred percent. [...]
The learning process continues if a student asks a question. If a student asks a question in Russian, it
means that the “learning process” is going on [...] I currently have students who have downloaded
the book “History of Kazakhstan Grade Five” in Russian in PDF format on their phones, and I fully
support them because their parents speak Russian. The environment they grew up in was Russian.
However, | am trying to instill in them the Kazakh language knowledge as well]. (Transcript, T4)

In Excerpt 8, an English-language teacher at a Kazakh-medium school also stated that she uses
three languages: English, Kazakh, and Russian. She believes that explaining English materials only
through the Kazakh medium is challenging. The teacher stated that, even though using Kazakh in
English is challenging, she does her best to incorporate it. For those who need help understanding the
learning materials in Kazakh, she switches to Russian.

Excerpt 8 “It is difficult to explain in the Kazakh language”

Koraa o0bsicHsCIIb aHTTTHHCKUAH SI3bIK, (CMEIIEHHE SI3BIKOB) - 3TO BOOOIIE HOPMAIBHO, TIOTOMY
YTO Ha Ka3aXCKOM SI3bIKE OOBICHITH TSHKEIOBATO, OIpaK OHbIH 63iHOe 0e 0i3 Ka3aKuia mycinoipemis,
Kazakua mycinbezen oKyubliapaa - Opulcula myciHoipemis.

[When you explain English language, it (switching between languages) is normal practice,

because it is difficult to explain (concepts) in the Kazakh language. But we try to explain in Kazakh,
and for students who do not understand Kazakh, we explain in Russian]. (Transcript, T2)

Theme 3 - Relationship between policy and classroom practice. This is not always the case
when bilingual strategies are welcomed in teaching in Kazakh-medium classrooms. For example, in
Excerpt 9, the teacher stated that when she taught her subject in Kazakh, secondary school students
spoke Russian during class sessions and responded in Russian, even though it was a Kazakh
monolingual school. As an adherent of language purism and monolingual ideology in school settings,
she encountered conflicts with students and their parents; they complained that they did not
understand the class materials compiled in Kazakh. The teacher then provided students with Russian
translations to resolve the issue. She further stated that providing them with Russian translations was
challenging because she needed to learn to translate some Kazakh words and consult dictionaries.

Excerpt 9 “They all speak Russian”

Y Hac HeT PYCCKHX KJIACCOB, KAK BbI 3HACTC, KAa3aXCKUC KIIACCHI. Ho onm Bce TOBOPAT Ha
PYCCKOM. Moxete MpoOCTO MPHUCITYIIATBCA HA KAKOM SA3BIKEC OHH TOBOPAT. OHH Bce TOBOPAT Ha
pycckoM. Bpojnie kazaxckuu Kjacc, U Ha ypOKe OTBEYalOT TakuM ke crnocoOoM. Hy 3auem Bpath?
TakoBa KapThuHa CeI/IV‘IaC, noJIy4acTcs, B Kazaxcrane. briBaet TaK, B MPOIIJIOM IoAy y MCHA OBLIT
Kj1aCcC, U OHH YTO-TO HC IIOHHUMAJIM Ha Ka3aXCKOM. MEe1 gacto KOH(I)J'II/IKTOBaJ'II/I C HUMHU, U C
POOUTCIIAMH. HOJ’Iy‘-IaCTCH, s IIOTOM IIOIIIJIa Ha KOHTAKT, M CKa3ajia. “Ecau BBI 4TO-TO HE MOHUMAETE
Ha Ka3axXCKOM, ITUIIUTE MmHue!” U onu cranu MHe nucath. IloToM S Kak cMoOrJia, Ctapalach, HY g
00BsicHsIIAa Koe-Kak. Ho ObIBaM U TaKue clioBa CIIC BCTPCUAIUCH, 1 IaXKE CaMa HC ITOHHUMAJIA. A npsam
HCKaJIa 110 CJIOBApsAM, €CTh K€ BCAKUC CJIOBAPH, TOJIKOBBIA CJIOBapb [] BOT 3TOT KJIaCC, IMOJIYy4acTCA,
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KOTOpI:II/Iv ornaJicsa MHEC - OHHU IMOJIHOCTBIO PYCCKOA3BIYHLIC. Bot O6’b$ICH$IeH_IB UM TEMY KaKyr-TO Ha
Ka3axCKOM, OHU CKAXYT HC MIOHUMAIOT. N norom MPpUXOAUTCA 0OBSICHATH DTO BCE Ha PYCCKOM. N onn
MOTOM MMOHUMAIOT. Y Hac ObUIN ellle BCSIKUE KOH(MIUKTHI TaKue.

[We do not have Russian classes, as you know, Kazakh classes. But they (students) all speak
Russian. You can just listen to what language they speak. They all speak Russian. It seems like a
Kazakh class, but in the classroom, they answer in Russian. Well, why lie? This is the picture we now
have, as it appears, in Kazakhstan. It happened that last year, I taught students who didn’t understand
the class materials in Kazakh. We often had conflict situations with them and their parents. And then
I decided to solve the issue and said: “If you don’t understand something in Kazakh, text me!” And
they began to text me. Then | did my best, tried, well, | explained somehow. But there were also such
words that | did not even understand. | just looked for their translations in dictionaries; there are all
sorts of dictionaries, an explanatory dictionary, and so on [...] this group of students that | came across
- they are entirely Russian-speaking. When you explain some topics in Kazakh to them, they will say
they don’t understand. And then you must explain it all in Russian. And then they understand. We’ve
had all sorts of conflicts like this]. (Transcript, T1)

The excerpt above shows that teachers, as implementers of macro-policies, encounter practical
issues when teaching subjects in Kazakh-medium schools. First, teachers need help explaining the
concepts in Kazakh because the translations of borrowed English words into Kazakh, or definitions
of some Kazakh words, are incomprehensible. The teachers noted that many terms originate from
English, making translation into Kazakh difficult. Some words are hard for them to understand, and
explaining English concepts through Kazakh poses challenges. Additionally, students’ limited
proficiency in Kazakh hampers their ability to grasp learning materials in the language.

In the interviews, the Kazakh teachers, likewise, the teachers at Bengali complementary schools
in the United Kingdom (Blackledge & Creese, 2010), believed that during class sessions, code-
switching between languages is inappropriate (Excerpt 10) and that languages should be preserved
and kept from contamination by other linguistic resources.

Excerpt 10 “I'm talking in “half-Kazakh,” even during the lesson”

[ToTomy 4TO MBI 6i3 HaKmMbl aUMbIN Keme AIMAUMbL3, TIOATOMY HEKOTOPBIE MBICIIH MBI OBICTPO
BBIpaKaeM Ha PyCCKOM. O3im Oe wiana ceunen Kkememin 20u cabaxmuoly ycminoe oe, 0a1 cabakmuoly
ycminoe aumvln Keje dHcamamvbii 0d, MBICIIAM Mbl Ha PYCCKOM SI3bIKE, O)J1, KOHEYHO, OYpblC emec.

[Because we cannot talk clearly (in Kazakh), some thoughts are quickly expressed in Russian.
I’m talking in “half-Kazakh,” even during the lesson, I’'m talking in it right during the lesson, we
think in Russian, this is certainly not correct] (Transcript, T6)

In Excerpt 11, another teacher who supports language purism believes that people should speak
in a pure language. She believes that people need to speak in the language they are addressed to, and
it is not correct to mix languages.

Excerpt 11 “Code-switching is wrong”

DTO HenpaBWJbHO. ECIIM THI HayaJl Ha aHTJIUMKWCKOM, Oynb OOp, 0 KOHIIA Ha aHTJIMHCKOM
TroOBOpH. U ecan HaaAO Ha PYCCKOM, Tbl K€, B IPHUHIUIIC, BUJUIIL Ha KAKOM A3BIKC UYCJIIOBCK
pasroBapmuBacT, €CJIIM Thl BJIAACCHIb 3THM XK€ SA3BIKOM, Thbl MOXKCIIb 06pamaTLc;1 B HOBC@I[HGBHOI/IV
)ku3Hu. A CTaparoChb TaK U ACJIaTb, €CJIM KO MHEC O6paH_[aIOTC$[ Ha PYCCKOM - s OTBCUAKO Ha PYCCKOM.
Ecnu xo MHe 06pa111a}oTc;1 Ha Ka3aXCKOM - TO €CTb 4 TOXKE OTBCUHAIO HAa Ka3aXCKOM. ﬂJ’I}I MCHA 3TO HE
COCTaBJISCT CJIOKHOCTHU, U 1 CTAPArOCh HEC CMCHINBATD A3bIK, MHC 3TO HC HPABUTCA.

[It (code-switching) is wrong. If you start in English, please do a favor, and speak English until
the end. And if you speak Russian, you can, well, see in which language a person speaks, if you speak
the same language, you can communicate in everyday life. | strive to do the same. If they speak to
me in Russian - | answer in Russian. If they speak to me in Kazakh - then | also answer in Kazakh.
For me, it is not complicated, and I try not to mix the language, I don’t like it]. (Transcript, T1)

This pattern is in line with findings from previous studies on code-switching in classroom
settings, where such practices are discouraged. As Williams (2011) argues, there should be a
distinction between the language of instruction and the language of learning. The socio-political and
historical contexts in which bilingual classroom practices are embedded should be considered
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(Blackledge & Creese, 2010). The excerpts in this study showcase practical examples in which
teachers, while officially working in Kazakh-medium schools, resort to using Russian to ensure
comprehension among students, particularly when it comes to specialized terminology in subjects
like Computer Studies and History. Pragmatic acceptance of translanguaging pedagogy among
teachers facilitates better understanding when students face difficulties with the Kazakh translations
of specialized terms, especially those borrowed from English. As teachers note, some Kazakh words
are incomprehensible because they are borrowed from Russian or English. With this in mind, to
prepare classroom materials, they have to look for sources in the Russian language or prepare
handouts in the Russian language. If students complain that they do not understand the class materials
in Kazakh, teachers may encounter conflicts with students and their parents. Despite the prevalence
of translanguaging in practice, teachers, positioned as both implementers of national language policy
and proponents of monolingual, purist norms, often express concern that Kazakh is not consistently
used by students even in Kazakh-medium schools. This concern reflects a perceived mismatch
between policy expectations and everyday linguistic behavior. As the data indicate, the continued
availability and visibility of Russian in educational materials, literature, and media reinforce an
enduring sense of its dominance, a legacy sustained from the Soviet period.

The findings indicate that secondary school teachers express frustration when Kazakh-speaking
students preferentially use Russian in peer interaction. Several teachers also questioned the coherence
and force of the existing language policy, noting the absence of clear mechanisms to promote the
development and modernization of Kazakh or to require functional proficiency among professionals.
In their view, the prestige of Kazakh has not yet reached a level at which it can fully operate as a
language of science, education, and media.

Conclusion

Effective classroom pedagogy is central to the development of fluent Kazakh speakers, and this
depends in part on the availability of high-quality textbooks and instructional materials in Kazakh.
As Spolsky (2021, p. 24) notes, language instruction in schools is a “powerful predictor of whether a
language will continue.” At the same time, the institutionalization of a language as a medium of
instruction presupposes its codification and standardization (Tollefson & Tsui, 2018, p. 261), with
corpus planning ideally preceding the implementation of medium-of-instruction policies (Ferguson,
2022).

The findings of this study, however, suggest that these conditions remain only partially met.
Teachers report persistent gaps in scientific and technical terminology in Kazakh, resulting in subjects
such as science and mathematics being often taught through a de facto bilingual approach, even in
formally Kazakh-medium schools. Kazakh is the official language of instruction, but Russian is
commonly used in classrooms to aid understanding, clarify concepts address gaps in Kazakh-
language resources, and facilitate communication between teachers and students. Although these
bilingual approaches are frequently employed, their educational significance is neither officially
acknowledged nor systematically incorporated into policies or training programs. This creates
uncertainty among school stakeholders, who must deliver Kazakh-medium instruction while
navigating a context in which Russian remains a vital language of learning.

In this study, we reported on the link between language choice, language practices, and language
ideologies in a Kazakh-medium school setting. The findings indicate that, despite an official
preference for monolingual instruction, translanguaging is widely employed in practice. Teachers
draw on both Kazakh and Russian to compensate for gaps in Kazakh-language teaching materials and
underdeveloped subject-specific terminology, and to address the needs of Russian-dominant students
enrolled in Kazakh-medium schools. Crucially, teachers prioritize students’ comprehension,
participation, and engagement over strict adherence to the prescribed language of instruction. From
their perspective, effective learning outcomes depend less on maintaining a rigid monolingual
framework than on ensuring that students can access and actively engage with the content.
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CASICATTAH MIPAKTAKATA: KASAKCTAHJIAFBI OPTA MEKTEII
MYFAJIMJIEPTHTH TPAHCJIUHTBU3M ITPATMATUKAJBIK
KABBLIJIAYDBI

Anpatna. byn 3eprrey Kaszakcranpmarbl opra MeKTeN MyFaliMIEpiHIH TpPaHCIWHIBU3M
TOXKIpHOECIH MparMaTUKaJIbIK TYPFhIJaH KaObUIJayblH Tajlaiiibl *oHE PEeCMM TN casicaThl MEH
CBHIHBINTAFbl HAKThI JKaF/1ail apachbIHAAFbl eyl alllaKThIKThl aHbIKTaiabl. PecMu neHreiine kKazak
TUTIHJIE MOHOTUIJII OKBITY JKYPri3iice Jie, ic XKY3iHae MyFaliMaep OKYIIbUIAPIbIH MaTEePHUaIJIbl )KAKChI
TYCIHYl YIIIH Ka3aK TUIIH MEHrepyJeri KUBIHIBIKTap MEH MIEKTEYJIl OKY PEeCypCTapblH >KEHY
MaKcaTbhIH/1a )KH1 OPBIC )KOHE aFbUIIIBIH TULAECPIH KOJAaHaabl. 3epTTey liH HeTi31 peTiHae «Makpo Tul
casicaTbl» asChIH/IAFbI XMUKPO Til eHrizy» arenrrepi (Baldauf, 2006) perinne KapacThIpbUIFaH TOFBI3
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MYFaliMMEH JKYpri3uiren cyx6arrap ansinrad. COHBIMEH KaTap, TUI TaHAay MEH HIeOJoTHsiIapra
kaTbicThl chiHIIbLT Teopus (Blackledge & Creese, 2010) xonnanbim, opra MEKTEN MYFaliMICPIHIH
TUI KOJIaHy CTpaTerusuiaphl )KOHE TULAIK UACOJIOTHsIIAp KaH-KaKThI 3epTreni. Hotmxenep pecmu
TYpAE Ka3ak TUTIHIE OKBITBUICA Ja, KEeHOIp MyFalmiMIEpHiH oJICYMETTIK KehOip (yHKIusiIapsl
OpBIHAY YILIH OPBIC TUTIH KU1 Maii1aaHaThIHBIH KepceTe i, Oy TUAIH Kepi ayblcy YPAICIHIH i e
KAIIFACHII KaTKaHBIH OUTipesi. 3epTTey KONTUIAl IBIHABIKTEl €CKepETiH, Oapiara KOJDKETIMII T
casicaThlH d3IpJIey/liH MAaHBI3JBUIBIFBIH €pEKIe aTan eTell >kKoHe OuriM Oepy MekemesepiHpaeri
CBHIHBINTAFbl TULMIK TpaKTUKATApAbl TEPEHIPEK 3epTTeyAi YChIHAAbl. JKuHamFaH MoJiMeTTep
Kasakcranmarsl TUI casicaTblH JaMBITY, XKOcHapiay >koHe pedopmanapabl TaObICTBI KY3€re achlpy
YIIiH casicaTKepiiep MeH OUTiM Oepy callaChIHIAFbl MYJISNI TapanTapra MaHbI3IbI AKIapaT YChIHYFa
OarpITTaNIFaH.
Tyiiin ce3aep: Kazakcran, Ka3ak Tu1i, OpbIC TUT1, TUIAIK UI€0JIOTHS, TULIK casicar,

TPAHCIIMHTBU3M

Juna Kyuepbaeea®”, Kynowiz Cmazynosa®
1‘2yHI/IBepCI/ITeT KNMDOII, Anmatel, Kazaxcran
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OT NOJIMTUKHA K TIPAKTUKE: IPATMATHYECKOE ITPUHATHUE
TPAHCJIMHI'BU3MA CPEJIN YYUTEJIEN CPEJHUX HIKOJI B
KA3AXCTAHE

AHHOTauus. JlaHHOE WCCIIEZIOBaHUE TIOCBSIICHO IMPArMaTHYECKOMY BOCHPHUSTHIO TPAKTHK
TPAHCIMHIBU3MAa CPEIW Yy4HMTEeNed CpedHMX INKoa B Ka3zaxcraHe W BBIABISIET CYIIECTBEHHOE
pacxoxkJaeHue MEXy O(QUIIMATBHON S3BIKOBOM IMOTMTHKON U PEAIbHOM CHTYyaIluel B Kitaccax. XOTs
o(HIIMANTBHO B Ka3aXCKOS3BIYHBIX IIKOJIAX MPEIIOoIaraeTcss MOHOSI3BIYHOE 00ydICHUE, Ha MPAKTHKE
YUUTEIS 4acTO MPHOETAIOT K UCIIOJIb30BAaHUIO PYCCKOTO M aHTIIMHUCKOTO SI3BIKOB, YTOOBI 00JIETYHTH
MOHMMaHHUE MaTepraja yYeHHKAMU U CIPABUTHCS C TPYAHOCTSMH, CBSI3AaHHBIMH C HEIOCTATOYHBIM
YPOBHEM BJIAJICHHS Ka3aXCKUM SI3BIKOM M OTPAaHMUYCHHBIMH Y4YeOHBIMU pecypcamu. B ocHoBe
WCCIICIOBAHUS JISKAT MHTEPBBIO C JICBATHIO IEAaroraMu, KOTOPBIX PacCMaTPUBAIOT KaK arcHTOB
«MHKPOBHEJPEHHS S3bIKa» B paMKax 0o0Jiee MacIITaOHBIX «MaKpOS3bIKOBBIX ToJMTUK» (Baldauf,
2006). IIpumensst KpUTHUECKYIO TEOPHIO sA3bIKOBOTO BhIOOpa u uaeosoruii (Blackledge & Creese,
2010), wccienoBaHWE aHAIM3UPYET CTPATETMH HWCIOJB30BAHUS SI3bIKA M CBSI3aHHBIC C HHUMU
UICOJIOTHH, pEaTM3yeMble YUYUTEISIMH B CpPEeOHHX IIKoJiaX. [loilydeHHbIE pe3yJbTaThl
JEMOHCTPUPYIOT, YTO HECMOTpPsI Ha (opMallbHOE OOYYCHHE Ha Ka3aXCKOM SI3bIKE, YaCTh YUUTEICH
UCTIONB3YeT PYCCKUW SI3BIK JUIS  BBITIOJIHCHUSI OMNPEISIEHHBIX COIMAIBHBIX (DYHKIMHA, 4YTO
CBHUJICTEIILCTBYET O MPOJOJDKAIONICHCS JMHAMUKE O0OpaTHOTO S3BIKOBOTO ciaBura. lccienoBaHue
aKICHTUPYET BHUMaHHE HAa HEOOXOAUMOCTH pa3pabOTKu 00JIee MHKIIFO3UBHOH SI3BIKOBOM TOJIMTHKHY,
YUYUTBIBAIOIICH MHOTOSI3BIYHYIO) PEAIbHOCTh, M TPHU3bIBACT K YrIyOJIEHHOMY U3YyYCHHIO
MeIarOTHYECKUX TPAKTUK B 00pa30BaTEIbHBIX YUPEKACHUSIX. BBIBOIBI MiCCIICIOBaHNUS HAIICIICHBI Ha
MH()OPMHUPOBAHUE KIIOUEBBIX YUYAaCTHHKOB O0OpA30BaTENBHOTO IMpollecca C IENbI0 COACUCTBUS
3¢ GEeKTUBHOMY Pa3BUTHIO SI3bIKOBOM cephl, MIAaHUPOBAHUIO U YCHEIIHON peanu3aiuu pegopMm B
cucteme obpaszoBanus Kazaxcrana.

KaroueBbie ciaoBa: KaszaxcraH, Ka3axCKuil SI3bIK, PYCCKHUN SI3bIK, S3BIKOBas HJICOJIOTHS,
SI3BIKOBAsI MOJIMTHKA, TPAHCITUHTBH3M
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Al-PERSONALIZED PROGRAMMING TASKS BASED ON DIGITAL
TRACE ANALYSIS: APILOT STUDY WITH PRE-SERVICE COMPUTER
SCIENCE TEACHERS IN A CONTAINERIZED LAB ENVIRONMENT

Abstract. Pre-service computer science teacher education must simultaneously develop
programming competence and pedagogical content knowledge, yet no empirical study has evaluated
whether Al-driven task personalization based on digital trace analysis can support this dual objective
in a containerized laboratory environment. This paper presents a mixed method quasi-experimental
pilot study involving 32 pre-service informatics teachers in two university cohorts in Kazakhstan.
Participants in the experimental group (n = 17) received Al-personalised programming tasks
generated from a real-time analysis of their digital footprints in Docker-based virtual laboratories;
control groups (n = 15) completed the same tasks in the same environment without customization.
Over eight weeks, the experimental group achieved statistically significantly higher gains in both
programming skills assessment (d = 0.71, p = 0.012) and validated TPACK survey instruments (d =
0.58, p = 0.031), with particularly strong effects in teaching content knowledge subscales (d = 0.84).
Qualitative analysis of post-study interviews revealed that participants valued the transparency of
task recommendations but expressed concern about algorithmic fairness and the accuracy of the
system’s assessment of their pedagogical knowledge. These findings provide the first preliminary
empirical evidence that TPACK-aligned Al personalization from digital traces is feasible and
effective for pre-service informatics teacher training, while identifying concrete design improvements
for subsequent iterations.

Keywords: Al personalization, digital trace analysis, pre-service teachers, programming
education, containerized virtual laboratory, TPACK, mixed-methods pilot study, learning analytics,
Kazakhstan

Introduction

The dual challenge facing pre-service informatics teacher education is widely acknowledged but
poorly served by current instructional technology. Existing intelligent tutoring systems and adaptive
programming platforms optimize exclusively for skill acquisition in general computing student
populations. They offer no scaffolding for the pedagogical knowledge development that distinguishes
teacher preparation from ordinary computing education (Saeli et al., 2011; Mouza et al., 2021). At
the same time, the behavioral data produced by modern containerized programming laboratories
contains rich evidence of both knowledge types. Compilation events and keystroke patterns reflect
programming content knowledge, while code annotations and help-seeking strategies reflect
pedagogical self-awareness. No deployed system exploits this multi-signal stream for TPACK-
aligned personalization (Ihantola et al., 2015; Azcona et al., 2019).

This gap has real implications in the educational setting of Central Asia where this research is
focused. The national informatics curriculum of Kazakhstan was significantly extended after the 2019
Digital Kazakhstan state program, which led to a severe shortage of qualified informatics teachers.
The teachers' training has to be carried out efficiently within the time limits of the university programs
(Ministry of Digital Development, 2017). The pre-service teacher candidates in Kazakhstani
universities have very diverse programming backgrounds when they come into the informatics
teacher programs. Some have previous competition programming experience while others have the
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minimum exposure at best. Therefore adaptive personalized instruction is not simply a luxury that
one can do without but is structurally an absolute necessity for equitable preparation outcomes even
within a single cohort (Yadav et al., 2017).

The present study evaluates a prototype implementation of an adaptive educational system (AES)
architecture, grounded in the four-component model of Brusilovsky and Peylo (Brusilovsky & Peylo,
2003), extended to incorporate TPACK-aligned learner modeling for pre-service teacher contexts.
The study addresses three research questions. RQ1 asks whether Al-personalized task delivery based
on digital trace analysis produces significantly greater programming skill gains than standard
instruction in the same containerized environment. RQ2 asks whether Al personalization based on
TPACK-aligned trace analysis produces significantly greater TPACK development than standard
instruction, particularly on the Pedagogical Content Knowledge subscale. RQ3 asks how pre-service
informatics teacher candidates perceive Al-driven task personalization and what design implications
emerge from their perceptions.

The paper is organized as follows. Section 2 reviews the empirical literature directly relevant to
the study design. Section 3 describes the prototype system, study participants, and methodology in
detail. Section 4 presents quantitative and qualitative results. Section 5 discusses findings in the
context of the broader literature and identifies design implications. Section 6 concludes.

Literature Review

Al Personalization in Programming Education: Evidence Base

The strongest empirical evidence for Al-driven personalization in programming education comes
from data-driven hint generators and knowledge-tracing-based adaptive sequencing systems. Rivers
and Koedinger's ITAP system demonstrated in a randomized study that data-driven next-step hints
generated from aggregated solution paths improved task completion rates and reduced subsequent
error rates compared to no-hint conditions, with particularly strong effects for students in the middle
tercile of prior knowledge (Rivers & Koedinger, 2017). Aleven et al. carried out research over time
on the behaviour of raising a hand for help in intelligent tutoring systems. They found that the
effectiveness of computer-generated help is largely determined by the level of control the learner has
over the situation. Giving students hints without them asking for it makes them perform better
temporarily but discourages them from finding solutions on their own in the future, whereas hints
that are asked for at the right moment help to develop both these skills (Aleven et al., 2016). The
results of this research are the basis for one of our changes we made in this research, i.e. showing Al-
generated recommendations as optional with a clear explanation of the reasoning behind them rather
than forced task assignments.

Since 2023, LLM-based methods to programming task generation and personalization have
rapidly increased in number. Denny and his colleagues showed that GPT-4-style models are capable
of generating programming exercises that are syntactically correct and pedagogically aligned with
different levels of difficulty and topic coverage. However, they observed that the models tend to
create exercises that target general skill areas rather than specific student misunderstandings (Denny
et al., 2024). Prather et al.'s comprehensive working group report identified over-reliance on Al-
generated content as a significant risk in programming education. They recommended that Al task
generation be integrated within a human-supervised curriculum framework, a recommendation
incorporated in the present study's design (Prather et al., 2023).

Digital Trace Analysis for Learner Profiling

Digital trace-based learner profiling in programming education has reached sufficient maturity
to support reliable risk prediction and strategy characterization in general computing student
populations. Azcona, Hsiao, and Smeaton's longitudinal study of 211 students demonstrated that
digital footprint features like submission timing, compilation frequency, and error recovery latency
predicted semester outcomes with AUC = 0.84 from week three onward (Azcona et al., 2019). Zhang,
Shi, and Huang more recently showed that keystroke-derived features explained 31% of variance in
expert-rated code quality scores independently of compilation correctness. They also established that
trace data carries information about programming process quality beyond simple correctness metrics
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(Zhang et al., 2023). Neither study involved teacher candidates, and neither connected trace features
to TPACK dimensions.

TPACK Development in Pre-Service Informatics Teachers

Empirical studies of TPACK development in pre-service informatics teacher programs
consistently find that Pedagogical Content Knowledge is the component that develops most slowly
and requires the most deliberate instructional scaffolding (Saeli et al., 2011; Mouza et al., 2021).
Villegas-Ch, Garcia-Ortiz, and Sanchez-Viteri did a systematic review to see how Al and learning
analytics were used in teacher education. They only found three studies that tried to use behavioral
data to help develop TPACK, and none of those studies were about informatics teachers or
programming contexts (Villegas-Ch et al., 2022). Standl and Brinda conducted a design study of
teaching-learning laboratories in informatics teacher education. They recognized reflective task
design and peer discussion of learner misconceptions as the most effective pedagogical strategies for
PCK development. However, they carried out these strategies by manual instructor intervention rather
than automated systems (Standl & Brinda, 2020).

Adaptive Educational System Architectures

Adaptive educational systems have been formally theorized for nearly three decades. Brusilovsky
and Peylo's four-component AES architecture organizes adaptive instruction around a domain model,
a learner model, an adaptation model, and a presentation layer (Brusilovsky & Peylo, 2003). The first
model is about structured knowledge to be taught, second one is continuously updated estimates of
the learner's knowledge state, third rules mapping learner states to instructional actions, and finally
the interface through which adapted content is delivered. This architecture has been validated across
multiple educational domains and remains the dominant design template for intelligent adaptive
systems in formal education. Its application to teacher education contexts, where the domain model
must encode both content knowledge and pedagogical knowledge simultaneously, has not been
systematically explored. The present study instantiates this architecture within a containerized
programming laboratory environment and extends the learner model to track TPACK component
mastery independently.

Method

Research Design

The study employed a mixed-methods quasi-experimental design with pre-test and post-test
measurements and a concurrent qualitative strand. Because of the institutional setup of the
participating programs, a quasi-experimental design rather than a fully randomized one was required:
participants were divided into experimental and control groups according to the information of their
enrollment in one of two parallel sections of the same course at two different partner universities.
University A was assigned to the experimental condition and University B to the control condition
prior to participant enrollment, based on differences in local infrastructure readiness for container
orchestration deployment rather than on any participant-level characteristic. This was done to reduce
the selection bias while taking into account the institutional limitations. Two distinct institutional
settings, and unmeasured differences in instructor style, campus culture, or program emphasis may
have contributed to observed outcome differences independently of the intervention. A qualitative
strand of the research was a set of post-study semi-structured interviews with a purposive subsample
of 12 participants, where 6 experimental and 6 control were selected to depict the entire spectrum of
programming skills and gender identities present in the sample.

Participants

Thirty-two pre-service informatics teacher candidates participated in the study across two
universities in Kazakhstan. University A contributed 17 participants to the experimental group (10
female, 7 male; mean age 20.3 years, SD = 1.2); University B contributed 15 participants to the
control group (9 female, 6 male; mean age 20.7 years, SD = 1.4). All participants were enrolled in
their second year of a four-year Bachelor of Education (Informatics) program and were taking their
first structured Python programming course as part of the curriculum. Pre-test scores on the
programming skills assessment (M_exp = 41.3, SD = 8.7; M _ctrl = 42.1, SD = 9.2) and TPACK
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survey (M_exp = 3.21, SD = 0.44; M_ctrl = 3.18, SD = 0.51) did not differ significantly between
groups (programming: t(30) = 0.27, p = 0.79; TPACK: t(30) = 0.18, p = 0.86). It confirms group
equivalence at baseline. Ethical approval was obtained from the institutional review boards of both
universities. All participants provided written informed consent prior to enrollment.

The Adaptive Programming Laboratory System

The prototype system instantiates Brusilovsky and Peylo's four-component AES architecture
(Brusilovsky & Peylo, 2003) within a Kubernetes-orchestrated deployment, allocating one Docker
container per participant. Every container hosted a JupyterLab instance as the main programming
interface, equipped with a specially-designed Python telemetry plugin that recorded keystrokes, cell
execution attempts, and output streams. The container runtime was set to Docker Event API logging
system to track filesystem operations and process lifecycle events at the event capture level. A shared
ELK (Elasticsearch-Logstash-Kibana) pipeline collected events from all the containers in real-time,
using TPACK-aligned feature extraction rules to identify the TPACK component each behavioral
signal most directly represents.

The learner model part kept four separate Bayesian Knowledge Tracing (BKT) chains per
participant (Corbett & Anderson, 1994), with one for each of the main TPACK components targeted
in the course: Content Knowledge, Technological Knowledge, Pedagogical Knowledge, and
Pedagogical Content Knowledge. After each work session, these chains were updated following the
usual BKT equations. The personalization decision followed a fixed sequence. The adaptation engine
identified the TPACK component with the lowest current BKT mastery estimate as the
personalization target for the following session. That target, together with the participant's current
CK mastery level and the week's course topic, was inserted into a structured GPT-40 prompt template
that specified a pedagogical framing level: none for CK-only tasks, partial for TK or PK targets, and
full for PCK targets. Full framing required the generated task to include an explicit learner-
perspective element, such as annotating a solution for a hypothetical secondary school student or
diagnosing a described misconception. The adaptation engine employed the GPT-40 API alongside
a well-structured prompt template which identified the target TPACK component, the participant's
current content knowledge mastery level as estimated by BKT, the course topic for the week, and a
pedagogical framing level (none, partial, or full) that was decided by a weakest-component targeting
policy derived from the AES adaptation model layer.In the experimental group, participants received
three task options at the start of each session: one targeting their weakest TPACK component, one at
their current content knowledge level without pedagogical framing, and one of their own choice. A
brief explanation of why each option was recommended accompanied the choices. In the control
group, participants received the same set of tasks used in the experimental group but delivered in a
fixed sequence identical for all control participants, without personalized recommendations.

Instruments

Programming skill was assessed using a 40-item practical assessment covering Python
fundamentals. They include: variables, conditionals, loops, functions, lists, dictionaries, recursion,
and object-oriented basics, adapted from CodeWorkout and validated in a prior administration with
84 pre-service informatics teachers in Kazakhstan (Edwards & Murali, 2017). Scores are reported as
percentages of maximum possible score. TPACK was assessed using the 28-item TPACK Survey for
Computing Education adapted by Schmidt et al. and subsequently validated by Saeli et al. for
informatics teacher contexts, measuring all seven TPACK components on a five-point Likert scale
(Saeli et al., 2011; Schmidt et al., 2009). System usability in the experimental condition was assessed
using the System Usability Scale (SUS), a validated ten-item instrument scored on a 0-100 scale
(Brooke, 1996). SUS was administered only to experimental participants because control participants
did not interact with the personalization interface and therefore had no basis for usability judgement.
Adjective ratings follow the interpretation framework of Bangor, Kortum, and Miller (2008). Semi-
structured interviews were conducted with a purposive subsample of 12 participants after the study
concluded. Sessions were conducted in Kazakh or Russian according to participant preference and
audio-recorded with consent. Recordings were transcribed verbatim and translated into English by a
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certified bilingual translator; a second bilingual researcher independently verified all translations
before analysis.

Procedure

The study ran for eight weeks during the spring semester of the 2023-2024 academic year. Each
week involved one two-hour structured lab session in the virtual laboratory environment, covering
one Python topic according to the course syllabus. All participants in both groups attended the same
eight weekly two-hour lab sessions, followed the same course syllabus, and had equal access to
instructor office hours. Instructors were briefed on the study protocol and instructed to maintain
equivalent engagement across groups. Digital trace data were collected automatically throughout each
session. No additional data collection instruments were administered during sessions themselves.

Quantitative analysis used independent-samples t-tests for group comparisons on pre-test scores
and analysis of covariance (ANCOVA) for post-test comparisons with pre-test scores as covariates,
controlling for baseline differences. Effect sizes are reported as Cohen's d. The statistical significance
threshold was set at alpha = 0.05 with Bonferroni correction applied for the seven TPACK subscale
comparisons (adjusted alpha = 0.0071). All analyses used R version 4.3.2. Qualitative data were
analyzed using reflexive thematic analysis following Braun and Clarke's six-phase procedure (Braun
& Clarke, 2006). Two researchers independently coded the interview transcripts; inter-rater reliability
on the initial coding was assessed at Cohen's kappa = 0.81. Disagreements were resolved through
discussion and the final theme set was reviewed by a third researcher with expertise in educational
technology.

Data Privacy and Ethics

All digital trace data, including keystroke logs, compilation event streams, and container system
events, were pseudonymized at the point of collection by replacing participant identifiers with
randomly generated numeric codes. Raw data were stored on password-protected university servers
accessible only to the two lead researchers, retained for the duration of the analysis phase, and deleted
following publication. Participants were provided with a written data collection notice at enroliment
that enumerated each trace type collected, explained its analytical purpose, and described retention
and deletion procedures. Separate written consent was obtained for trace data collection, interview
audio recording, and transcript translation.

Results

Programming Skill Development

Table 1 presents pre-test and post-test programming skill scores for both groups. The
experimental group improved from a pre-test mean of 41.3% to a post-test mean of 63.7%, a gain of
22.4 percentage points. The control group improved from 42.1% to 56.9%, a gain of 14.8 points.
After adjusting for pre-test scores, the between-group difference was statistically significant and of
medium-to-large practical magnitude: F(1, 29) = 7.14, p = 0.012, n*» = 0.197, d = 0.71. All
experimental participants exceeded their pre-test score; in the control group, two participants showed
minimal gains and one showed a slight decrease.

Table 1
Pre-test and post-test programming skill scores (% of maximum) by condition
Group n Pre-test M (SD) Post-test M (SD) Gain d
Experimental (Al- 17 41.3 (8.7) 63.7 (7.4) +22.4 0.71*

personalized)

Control (standard) 15 42.1 (9.2) 56.9 (8.8) +14.8 —

Note. ANCOVA F(1, 29) = 7.14, p=.012, n* =.197. d = Cohen's d for experimental vs. control
gain.
*p <.05 (ANCOVA with pre-test covariate).

TPACK Development
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Table 2 presents pre-test and post-test TPACK survey scores for the overall scale and the seven
subscales across both groups. The experimental group showed significantly greater overall TPACK
gains than the control group: F(1, 29) =5.42, p = 0.031, n? =.157, d = 0.58. The strongest effect was
observed on the Pedagogical Content Knowledge subscale (d = 0.84, p = 0.003 after Bonferroni
correction), which carried the lowest baseline scores in both groups and was the primary target of the
weakest-component personalization policy. The Technological Knowledge subscale showed the
second-largest effect (d = 0.61), while the Pedagogical Knowledge subscale showed a moderate but
non-significant effect after Bonferroni correction (d = 0.48, p = .021, adjusted o = 0.007). Content
Knowledge gains did not differ significantly between groups (d = 0.31, p = 0.14), consistent with the
system’s design intent to ensure CK development through course content exposure in both groups
while differentially targeting PCK through personalization.

Table 2
TPACK survey scores (1-5 scale) at pre- and post-test by condition.

TPACK Exp Exp Ctrl Ctrl ExpA CtrlA d
Component Pre Post Pre Post

Overal TPACK 321  3.89 3.8 351 +0.68 +0.33 0.58*
(0.44) (0.38) (0.51) (0.47)

TK 318 382 322 349 +0.64 +0.27 0.61*
(0.52) (0.41) (0.48) (0.44)

PK 331 379 328 352 +048 +0.24 0.48
(0.48)  (0.43) (0.53)  (0.49)

CK 344 402 341 387 +058 +0.46 0.31
(0.41) (0.36) (0.46) (0.42)

PCK 204 378 297 328 +0.84 +031  0.84**
(0.56) (0.47) (0.61) (0.53)

Note. Five of the seven TPACK subscales are reported. TCK and TPK are omitted because neither
was a primary target of the personalization policy, which directed adaptation toward the four
components modeled by the BKT chains: CK, TK, PK, and PCK. Pre-registered analysis therefore
treated TCK and TPK as secondary outcomes. Both showed small, non-significant between-group
differences (d < 0.22, p > .18) and are not discussed further.
*p <.05 (ANCOVA);
** p < .05 after Bonferroni correction. Selected subscales shown; full results available from the
corresponding author

System Usability and Acceptance

Usability evaluation of the experimental condition (n = 17) produced a mean SUS score of 72.4
(SD = 11.8). This positions the system within the 'Good' adjective rating category as defined by
Bangor, Kortum, and Miller. Among individual items, learnability and consistency received the
strongest endorsement from participants, with mean ratings of 4.1 and 3.9 respectively. Cognitive
overhead presented the most notable weakness. The reverse-scored item addressing mental burden
returned a mean of 2.4, indicating that navigating between the task recommendation interface and the
programming workspace introduced periodic disruption to participants’ workflow. This finding
warrants attention in future design iterations. Willingness to adopt the system in subsequent
coursework was nonetheless high. Thirteen of the 17 experimental participants, representing 76.5%,
expressed agreement or strong agreement with continued use.

Qualitative Findings
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Thematic analysis of the 12 interviews produced four themes: (1) perceived accuracy of
personalization, (2) emotional responses to Al knowledge assessment, (3) metacognitive activation
through pedagogical framing, and (4) design suggestions for transparency and control.

Theme 1 - Perceived accuracy of personalization. Participants in the experimental condition
largely viewed the system's programming skill recommendations as appropriate and well-matched to
their developmental stage. The perceived difficulty gradient was a recurring theme in qualitative
responses. One participant observed that assigned tasks consistently sat just beyond their most
recently completed work, describing them as challenging but achievable. This pattern reflects a
degree of adaptive calibration that participants found motivating rather than discouraging.
Pedagogical content knowledge recommendations were received less favourably. Two participants
reported that PCK-targeted tasks felt disconnected from their own sense of where difficulties lay,
raising questions about the alignment between classifier output and candidate self-perception. This
tension points to a meaningful limitation. The pedagogical reflection classifier, while functional, does
not appear to reliably mirror how candidates themselves understand their PCK development. Whether
this reflects genuine misalignment in the model's inferences or a gap between actual and perceived
competence remains an open question for subsequent investigation.

Theme 2 - Emotional responses to Al knowledge assessment. Several experimental
participants reported discomfort when the system surfaced PCK-targeted recommendations,
interpreting the suggestion as an implicit signal that their pedagogical knowledge was deficient. One
participant described the experience as follows: "When it told me to focus on explaining to a student,
| felt like it was saying I did not really know how to teach this. That was hard to accept at first" (P03,
experimental). In contrast, two control participants indicated in post-study interviews that they would
have welcomed access to such a system, expressing curiosity about how their TPACK profile
compared to their own self-assessment. The finding illustrates a consistent duality: transparency in
Al-driven knowledge assessment can activate either productive self-reflection or defensive
resistance, depending on how the feedback is framed and whether the learner has agency over the
response.

Theme 3 - Metacognitive activation through pedagogical framing. A consistent finding
across experimental participants was that PCK-targeted tasks prompted a qualitatively different kind
of engagement with the programming material. Participants to annotate solutions with explanations
for hypothetical learners or to identify common misconceptions about the topic because tasks required
it. Participants described becoming more aware of ‘what was hard about this for me when | first
learned it," ‘which parts | could not explain clearly," and 'why someone might write the wrong solution.'
One participant articulated this shift directly: "I started thinking about why this would confuse a
student who had never seen loops before. | had not thought about it that way when | was learning it
myself" (P11, experimental). This metacognitive activation was uniformly perceived positively. It
was also cited by all six experimental interview participants as the aspect of the system they valued
most.

Theme 4 - Design suggestions for transparency and control. All 12 interview participants,
regardless of condition, identified greater transparency and learner control as the most important
improvements for future system iterations. Specific suggestions included displaying each participant's
TPACK profile graph; allowing participants to dispute or override a task recommendation with an
explanation; and providing a brief account of which specific behavior in the previous session
triggered the current recommendation. These suggestions are directly addressable through interface
design modifications and are incorporated into the design implications discussed in Section 5.

Discussion

The significant positive effects of Al personalization on both programming skill (d = 0.71) and
overall TPACK development (d = 0.58) are encouraging for a first empirical evaluation of a novel
system. The particularly strong effect on the PCK subscale (d = 0.84) is especially noteworthy. PCK
is consistently identified in the teacher education literature as the most difficult TPACK component
to develop and the one most poorly served by conventional instruction (Saeli et al., 2011; Mouza et
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al., 2021). That the weakest-component targeting policy directed the majority of recommendations
toward PCK, the dimension carrying the lowest baseline scores across both groups, and that this focus
produced the largest observed effect, together constitute strong evidence that the TPACK-aligned
adaptation mechanism functioned as designed. The system identified the most underdeveloped
knowledge dimension, concentrated instructional effort there, and the outcome data reflected that
priority. This is precisely the pattern an adaptive mechanism of this kind should produce.

The non-significant difference in CK gains between groups deserves careful interpretation. CK
development fell outside the system's design scope. Its purpose was to layer PCK and TK growth on
top of whatever content knowledge gains the standard curriculum already produced. The outcome
pattern reflects this logic. Comparable CK gains across both groups confirm the system neither
enhanced nor disrupted the content knowledge trajectory that coursework alone provides, while
substantially larger PCK gains in the experimental group indicate that pedagogical development was
added without displacing foundational knowledge acquisition. The intervention operated additively,
targeting a gap standard instruction leaves unaddressed. This is a key concern in pre-service teacher
preparation where instructional time is constrained.

The qualitative findings converge on a central tension in Al-personalized teacher education. The
same transparency that makes personalization educationally valuable can trigger defensive emotional
responses when applied to professional identity-relevant knowledge like PCK. This tension is not
unique to the present system. It parallels findings from formative assessment research showing that
feedback on higher-order thinking skills is more threatening to learner identity than feedback on
surface-level correctness (Baker & Hawn, 2022). For the adaptive system architecture, this implies
that TPACK profile communication must be designed with careful attention to framing: emphasizing
growth and development potential rather than current deficiency, providing behavioral evidence for
assessments, and enabling learner agency through override mechanisms.

The Theme 3 finding is theoretically significant. PCK-targeted tasks activated qualitatively richer
metacognitive engagement than standard tasks. This suggests that the adaptation engine's pedagogical
framing mechanism does not merely append an explanatory exercise to an existing programming task.
It fundamentally shifts the learner's cognitive orientation toward the material, prompting a dual-
perspective engagement as both programmer and future teacher. This cognitive reorientation may be
the distinctive mechanism through which PCK development is accelerated. Future research should
examine whether this effect is specific to tasks that explicitly require learner-perspective framing or
whether other pedagogical designs can achieve it

Three limitations of the present study require acknowledgment. First, the sample size of 32
participants is small, and the quasi-experimental design precludes definitive causal inference about
the system’s effects. The effect size estimates, while encouraging, carry wide confidence intervals
(programming d = 0.71, 95% CI [0.04, 1.36]; TPACK d = 0.58, 95% CI [-0.04, 1.18]) that overlap
with zero at the lower bound, underscoring the preliminary nature of the findings. Second, the study
was conducted at a single point in time in a specific institutional and cultural context. Additionally,
because experimental and control participants were enrolled at two different universities, institutional
factors such as instructor personality, campus learning culture, and local curriculum emphasis cannot
be fully disentangled from the intervention effect. A within-institution randomized design in future
work would eliminate this confound. Generalization to other teacher education programs, particularly
in settings with different pedagogical traditions regarding Al use in education, requires caution. Third,
the pedagogical reflection classifier was developed and validated specifically for this study context;
its performance in other linguistic and institutional settings is unknown.

Conclusion

This pilot study provides preliminary empirical evidence that TPACK-aligned Al personalization
based on digital trace analysis from a containerized programming laboratory can support the dual
development objectives of pre-service informatics teacher preparation. The findings are exploratory
in nature and should be interpreted with appropriate caution given the small sample, quasi-
experimental design, and single-context setting. Deploying a four-component AES architecture with
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TPACK-aligned learner modeling produced measurable educational value in an authentic teacher
education context. Significantly greater gains in both programming skill and TPACK development
among the experimental group, with a particularly pronounced effect on the PCK subscale, confirm
that principled adaptive design translates into observable learning outcomes. Qualitative findings
present a more nuanced picture. Participants valued the metacognitive activation that pedagogically
framed tasks produced and reported high system usability, yet expressed concern about Al-driven
PCK assessment and called for greater transparency and learner agency. These concerns are
addressable through targeted interface modifications prior to broader deployment. Future work should
prioritize a larger pre-registered randomized controlled trial to establish more precise effect size
estimates and test robustness across cohort contexts. A longitudinal study following teacher
candidates through their student teaching placements would establish whether the PCK gains
observed in the virtual laboratory transfer to authentic classroom instruction. The metacognitive
activation mechanism identified in Theme 3 also deserves dedicated investigation: understanding the
conditions under which dual-perspective pedagogical framing activates this effect would provide a
theoretically grounded basis for optimizing the adaptation engine's task generation policy. Together,
these studies would build the evidence base needed to responsibly scale this AES approach from a
promising pilot to a validated component of pre-service informatics teacher preparation.
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OUPPJIBIK IBAEPAI TAJIAAY HET'T3IHAE ’KACAH/IbI HHTEJIVIEKT
APKBUJIBI JKEKEJIEHAIPIJITEH BAT TAPJIAMAJIAY
TAIICBIPMAJIAPBI: KOHTEHHEPJIEHT'EH 3EPTXAHAJIBIK
OPTAJAT'BI BOJTAINAK HHO®OPMATUKA MYTAIIMAEPIMEH
KYPI'TBUUITEH ITMJIOTTBIK 3EPTTEY

Angarna. KomnbroTepmik FpUIbIM OOMBIHIIA OONalIaK MyFaliMAepAl naspiay Oarnapiamanay
KY3BIPETTLIIr MEH MeIaroruKalbIK Ma3MYHIBIK OUTIMA1 O1p Me3riie JaMbITYbI THIC, allaiifia CaHIbIK
137epAl Tanjay HEri3iHAeri JKacaHAbl HWHTEJUIEKT apKbUIbl TarChlpMaapibl >KEKeNeHAIpy
KOHTEHHEpIEHIPUIreH 3epTXaHa OpTachlHAa OChl €Ki MaKCaTThl KOJJail alaTbIHBIH OaranalThiH
SMIIMPHUKAIBIK 3epTTey XyprizsiimereH. byn makana Ka3zakcranmarbsl €Ki YHMBEPCUTETTIH €Ki
KoroptelHga 32 Oosamak  MHGOpMaTHKa  MyFaldiMIepiH  KaMThIFaH  apajac  oJiCTi
KBa3M3KCIIEPUMEHTTIK MUIOTTHIK 3€PTTEY/I1 YChIHAbI. DKCIEPUMEHTTIK TONTHIH KaTICYIIBUIAPHI (N
= 17) Docker Herizinaeri BUpTyalibl 3epTXaHallapAarbl CaHABIK 131HIH HAKThl YaKbITTAaFbl TalIaybl
apkpuIbl KacanFraH Al-mepcoHanmanabIpbulrad  Oariapiamainay TarchlpMajapblH  OPBIHAAIb;
Oakputay TomTapel (n = 15) conm opraja emkaHmal >keKeJIeHIipyci3 OipJei TarchlpManap/sl
opeiHAaabl. Ceri3 anta O0WbI SKCIIEPUMEHTTIK TON Oariapiamanay JaFabulapbiH Oaranay OOWbIHIIA
(d=0,71, p=0,012) xxone pacranran TPACK cayamnama kypangapsl 6otisiama (d = 0,58, p=0,031)
CTaTUCTHUKAJIBIK TYPFBIJIAaH MaHbBI3/Ibl dKOFaphl HOTHXKEJepre KOJI KETKi3/1, acipece OKbITY Ma3MyHbI
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OoiipiHIIa OuTiM cyOmkanaceiaaa (d = 0,84) acepi aifTapiabIKTaid KYmITi 00761, 3epTTeyAeH KeHiHT1
cyxOaTTap/blH camajiblK Tajlaaybl KaThICYLIbIIAPABIH TalChIpMa YCHIHBICTAPBIHBIH aWKBIHIBLIBIFBIH
KOFaphl OaranaraHblH KOPCETTi, Oipak oyiap aaropuTMIIK SAULMIK TEH XYWEHIH MeJaroruKabIK
OuriMzepin Oaranaynarbl AQJAIriHE KATHICTHI ajJaHJAYMIBUIBIK OUTAipai. bys HoTmkenep caHIbIK
i3aep Heridinge TPACK karupanapplHa COMKeC J>KacalFaH >KacaHIbl HWHTEIUICKT AapKbLUIBI
KEeKeNeHAipyAiH Oomamak uHQOpMaTHKa MyFalIMAEPIH Jaspiayna MYMKIH opi THIMAI €KeHiHe
QIIFAIIKBl  SMIUPUKAIBIK JSJIETIepP YCHIHAIBI JKOHE KEHIiHri Ke3eHJaepre HaKThl IU3aifH
YKAKCAPTYJIapbIH AHBIKTANBIL.

Tyiiin ce3aep: skacaHpl HHTEIUICKT apKBUIBI JKEKEeICHIPY, TUGPIIBIK 131epi Tanaay, Ooramak
MyFanimaep, oaraapiamanay OuriM Oepyi, KOHTelHepieHreH BupTyanasl 3eprxana, TPACK, apanac
oicTepre HETi3IeNTeH MUIOTTHIK 3ePTTEY, OKY aHATUTHKACKI, KasakcTan
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INEPCOHAJIN3UPOBAHHBIE 3AJAHUSI ITO TPOT'PAMMMUPOBAHUIO
HA OCHOBE HCKYCCTBEHHOI'O UHTEJVIEKTA U AHAJIN3A
A PPOBBIX CJIEJOB: MUJIOTHOE UCCJEJTOBAHUE C BY1YIIIUMHA
YUYUTEJSIMHA HHOPOPMATHUKA B KOHTEHHEPU3UPOBAHHOM
JABOPATOPHOM CPEJIE

AnHoranus. IloxroroBka Oyaymux yuuTenedd uHDOpPMATUKH JIODKHA OJHOBPEMEHHO
pa3BUBaTh HaBBIKK POTPAMMUPOBAHUS U MPEIMETHBIE MTeJarornuecKue 3HaHus, 0OJTHAKO JI0 CUX MOp
He ObLIO MPOBEIEHO HU OJHOTO AMITMPUYECKOTO UCCIIEAOBAHHUS, B KOTOPOM ObI OIIEHHUBAJIOCH, MOKET
T TepcoHanmm3anms 3amaHuii ¢ momompbio MM Ha ocHOBe aHanmmza NHQPPOBBIX CIEIO0B
croco0CTBOBATh JOCTHKEHUIO STOM JBOWHOM 11€JIM B KOHTEHHEPHOH JTabopaTtopHO# cpeze. B nanHoi
CTaTbe MPEJCTABICHO KBA3UIKCIEPUMEHTAJIbHOE IMUJIOTHOE HCCIEIOBAHHE C HCIOJIb30BAaHUEM
CMEIIaHHBIX METOJIOB, B KOTOPOM MPHUHSUIM ydacTue 32 OyAylmuX y4duTtens HHGOPMATUKU U3 ABYX
YHUBEpCUTETCKHX rpymm B Kazaxcrane. Y4acTHHKHU SKCTIEpUMEHTAIBHOU rpymiibl (n = 17) moaydain
MepcoHaIn3upoBanHble ¢ noMombio MU 3amaun mo mporpaMMUpOBAaHUIO, CTEHEPUPOBAHHBIE HA
OCHOBE aHaJIM3a UX [U(PPOBBIX CIIEOB B pealbHOM BPEMEHH B BUPTYalIbHBIX JJAOOpaTOpuUsiX Ha Oaze
Docker; yuacCTHUKH KOHTPOJIbHOM Tpymibl (n = 15) BRIMOJHSIIN TE JK€ 3a1a4 B TOMH ke cpene 6e3
WHIUBUAYAIbHOW HACTPOWKH. 3a BOCEMb HEJENb OJKCIEpUMEHTAlbHAs TIpyMma JOCTUIJIA
CTaTUCTUYECKHU 3HAYMMO 0OJiee BHICOKUX PE3YAbTATOB KaK MO OIEHKE HABBIKOB MPOTPAMMHUPOBAHUS
(d =0,71, p = 0,012), Tak 1 10 BamUaAUpOBaHHBIM HHCTpYMeHTaM ompoca TPACK (d = 0,58, p =
0,031), mpuueM ocoOeHHO CHIIBbHBIN 3(hdekT Habmogancs B MOANIKANaX 3HAHUW MO IMPEAMETY
npenogaBanus (d = 0,84). KauecTBeHHBIN aHANM3 WHTEPBHIO, MPOBEACHHBIX IOCIE 3aBEPIICHUS
UCCIIEIOBAHUS, TOKa3aJl, YTO YYAaCTHUKU BBICOKO OILICHUJIM MPO3PAvYHOCTh PEKOMEHIAIMHA IO
3aJJaHUSIM, HO BBIPA3UIIH 03a00UEHHOCTH IO MTOBO/IY ATOPUTMUYECKON CIPaBEIIMBOCTH U TOUHOCTHU
OIICHKH CHCTEMOU WX TMeJarormueckux 3HaHWi. OTH pe3ynbTaThl MPEJOCTaBISAIOT TIEPBHIE
SMIUPUUYECKUE JaHHBIE, CBUACTEIBCTBYIOIINE O TOM, YTO NIepcoHanu3anus Ha ocHoBe U ¢ yaetom
moaenu TPACK, ocHoBaHHas Ha aHanu3e LUGPOBBIX CIEAOB, SBISETCS OCYIIECTBUMOW U
3¢ deKTUBHOMN A MOATOTOBKH OyIyIINX yuuTeneld nHHOPMAaTHKH, a TAKKE MO3BOJIIOT ONPEACTUTh
KOHKpETHBIEC HAIIPABIICHHUSI COBEPIIICHCTBOBAHUS METOIUKHU IS IOCIEAYIOIINX UTEPALIUH.

KuiroueBble cii0Ba: nepcoHaIM3AINS C UCTIOIb30BAaHHEM HMCKYCCTBEHHOTO MHTEIJIEKTA, aHAIIN3
M(POBBIX CIIEOB, OyAyIIHE Yy4UTelNs, 00ydeHHe MPOrpaMMUPOBAHUIO, KOHTEHHEPH3WPOBaHHAsS
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INTEGRATION OF ENVIRONMENTAL CONTENT INTO NATURAL
SCIENCE DISCIPLINES AS A FACTOR IN FORMING STUDENTS'
ENVIRONMENTAL COMPETENCE

Abstract. The article presents the results of a pedagogical study aimed at developing
environmental competence among students in teacher education programs through the integration of
environmental content into natural science disciplines. The relevance of the study is determined by
the need to prepare future teachers capable of addressing contemporary environmental challenges
within the context of sustainable development and the digital transformation of education. The
purpose of the study is to design and experimentally validate a model for developing environmental
competence based on the STEAM approach and interdisciplinary integration. The study was
conducted at Zhetysu University named after I. Zhansugurov and involved 127 students. The
research employed a pedagogical experiment, testing, questionnaires, and statistical data analysis.
The experimental design included diagnostic, formative, and control stages. The results
demonstrated a significant improvement in the environmental competence of students in the
experimental group: the proportion of students with a high level increased from 18% to 42%, while
the proportion with a low level decreased from 36% to 14%. A statistically significant correlation
was identified between the cognitive and activity-based components (r = 0.96; p < 0.001). The
findings confirm the effectiveness of integrating environmental content and STEAM technologies
into the educational process and highlight their potential for modernizing teacher education
programs.

Keywords: environmental competence, STEAM, higher education, interdisciplinary approach,
environmental education

Introduction

Contemporary environmental challenges, including climate change, ecosystem degradation,
and increasing anthropogenic pressure, necessitate a reconsideration of the content of higher
education and the strengthening of the environmental orientation in the training of future teachers
(Khutorskoi, 2013; Sterling, 2001; UNESCO, 2017; Wiek et al., 2011). Within the framework of
sustainable development, environmental competence is understood as an integrative personal
characteristic that combines knowledge, values, and practical skills required for environmentally
responsible behavior (Li et al., 2024; Damoah et al., 2024; Imran et al., 2024).

An analysis of current research indicates that traditional educational programs remain
insufficiently oriented toward practice-based and interdisciplinary learning. The scholarly literature
emphasizes the need to integrate environmental content across various academic disciplines and to
employ active teaching methods, including project-based learning, inquiry-based tasks, and case
study analysis (Baidenko, 2018; Gilmanshina et al., 2018; Olimov et al., 2024; Supratman et al.,
2025).

Particular attention is given to the STEAM approach, which enables the integration of scientific
knowledge, engineering thinking, digital tools, and creative forms of knowledge representation.
This approach fosters the development of systems thinking in environmental contexts and
strengthens the connection between theoretical preparation and practical problem-solving (Bybee,
2013; Cebrian et al., 2015; Yakman, 2008).

At the same time, most existing studies focus primarily on school-level education, while the
issue of comprehensive integration of environmental content into natural science disciplines within
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higher pedagogical education remains insufficiently explored. Therefore, the aim of this study is to
develop and experimentally validate a model for forming students’ environmental competence
based on the integration of environmental content and STEAM technologies.

Literature Review

Contemporary research in environmental education confirms that the integration of
environmental content into natural science disciplines is one of the key factors in developing
students’ environmental competence (Olimov et al., 2024; Supratman et al., 2025; Handayani et al.,
2024). This approach contributes to the development of environmental literacy, systems thinking,
value orientations, and practice-oriented behavior, thereby fostering a holistic readiness for
environmentally responsible action.

The scholarly literature identifies two principal models of integrating environmental content:
interdisciplinary and subject-oriented. The interdisciplinary model involves embedding
environmental topics across multiple disciplines — such as biology, chemistry, physics, and
geography — thereby promoting a holistic scientific worldview and systems-based environmental
thinking (Jonane, 2008; Karimova, 2023). In contrast, the subject-oriented model, most commonly
implemented within biology, facilitates deeper acquisition of ecological knowledge through the
study of local ecosystems and engagement in practice-based tasks (Supratman et al., 2025).

A substantial body of research emphasizes the role of pedagogical technologies in ensuring the
effectiveness of such integration. The most effective approaches include active learning methods,
such as project-based learning, inquiry-based learning, and fieldwork. These methods enhance
students’ research skills, critical thinking, and reflective abilities, while also supporting the
application of knowledge in real-world contexts (Gilmanshina et al., 2018; Olimov et al., 2024;
Herlanti et al., 2024). In contrast, traditional reproductive teaching methods are considered less
effective in fostering environmental competence.

The content dimension of environmental education encompasses a broad range of topics,
including ecosystems, biodiversity, sustainable development, natural resource management, and
environmental safety. Moreover, increasing attention is given to the formation of environmental
values, responsibility, and ecological awareness, reflecting a shift from a knowledge-based to a
value-oriented educational paradigm (Leicht, 2023; Supratman et al., 2025; Lovren et al., 2023).

Empirical studies provide strong evidence for the effectiveness of integrating environmental
content. For example, a quasi-experimental study involving 925 students demonstrated that
integrated instruction leads to a higher level of environmental worldview formation compared to
traditional approaches (Olimov et al., 2024). Additionally, such approaches promote
environmentally responsible behavior, including participation in conservation activities and the
development of sustainable environmental attitudes (Supratman et al., 2025).

Particular importance is attributed to the development of environmental thinking as an
integrative learning outcome. Environmental thinking is conceptualized as a synthesis of systems-
based scientific reasoning and practical activity aimed at solving environmental problems
(Gilmanshina et al., 2018). This approach supports the ability to analyze complex natural—
anthropogenic systems and make informed decisions.

Despite the proven effectiveness of integrating environmental content, the literature also
identifies several barriers to its implementation. These include insufficient teacher preparedness,
limited instructional resources, time constraints within curricula, and inadequate institutional
support (Supratman et al., 2025). Addressing these challenges requires the development of
comprehensive strategies focused on teacher training and curriculum enhancement.

A review of the literature indicates that most studies are concentrated at the level of secondary
education, whereas the integration of environmental content within higher pedagogical education
remains insufficiently explored. Furthermore, there is a lack of comprehensive models that account
for the interdisciplinary nature of teacher training and the use of modern educational technologies,
including the STEAM approach.
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Thus, the identified research gap lies in the need to develop and empirically validate a model
for integrating environmental content into natural science disciplines within higher pedagogical
education. The present study aims to address this gap by proposing and testing an effective model
for the development of students’ environmental competence.

Methods and Materials

The study was conducted at Zhetysu University named after I. Zhansugurov and was aimed at
examining the effectiveness of integrating environmental content into natural science disciplines as
a factor in the formation of students’ environmental competence. The participants included students
enrolled in teacher education programs in natural science disciplines (6B01509-Geography,
6B01508-Biology, 6B01506-Chemistry, and 6B01503-Physics). The total sample consisted of 127
students, who were divided into an experimental group (EG) and a control group (CG).

The methodological framework of the study was based on competency-based, systemic, and
interdisciplinary approaches in education. The competency-based approach was considered as the
foundation for the development of students’ environmental competence, encompassing a set of
environmental knowledge, value orientations, and practical skills aimed at fostering a responsible
attitude toward the environment. The systemic approach made it possible to examine the process of
environmental competence formation as an integrated pedagogical system, including educational
content, teaching methods, and learning outcomes. The interdisciplinary approach ensured the
integration of environmental knowledge into the content of various natural science disciplines.

The study was carried out in several stages. At the diagnostic (ascertaining) stage, the initial
level of environmental competence of students in both the experimental and control groups was
assessed. For this purpose, testing, questionnaires, and analysis of students’ academic performance
were employed. Environmental competence was evaluated based on three key components: the
cognitive component (level of environmental knowledge), the value-motivational component
(attitudes toward environmental issues and readiness for environmentally responsible behavior), and
the activity-based component (the ability to apply environmental knowledge in solving practical
tasks).

At the formative stage, the integration of environmental content into natural science disciplines
was implemented. Environmental modules were introduced into eight courses within the teacher
education programs in physics, chemistry, biology, and geography: Electricity and Magnetism,
Fundamentals of Micro- and Nanotechnologies, Colloid Chemistry, Low-Waste and Zero-Waste
Chemical Technologies, Soil Biology, Biological Resources of Kazakhstan, Meteorology with
Basics of Climatology, and Soil Geography. Within these courses, problem-based lectures, practical
assignments, case study analysis, as well as project-based and research-oriented student activities
were applied.

At the control stage, a repeated assessment of students’ environmental competence in both the
experimental and control groups was conducted in order to identify changes resulting from the
implementation of the integrated educational modules. The obtained data were compared with the
results of the initial diagnostic stage.

Statistical data processing included comparative analysis, correlation analysis, and Student’s t-
test. Differences were considered statistically significant at p < 0.05. The comparison of indicators
between the experimental and control groups made it possible to determine the effectiveness of
integrating environmental content into natural science disciplines in the process of training future
teachers.

Results and Discussion

The results of the conducted pedagogical experiment indicate a pronounced positive dynamic in
the development of environmental competence among students in the experimental group, thereby
confirming the effectiveness of integrating environmental content into natural science disciplines.
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As shown in Table 1, following the implementation of the formative stage, a substantial
increase in the proportion of students demonstrating a high level of environmental competence was
observed, rising from 18% to 42%, while the proportion of students with a low level decreased from
36% to 14%. The increase in the high-level category amounted to 24%, whereas the decrease in the
low-level category reached 22%, indicating a significant improvement in the overall quality of
student training.

Table 1
Levels of environmental competence (%)

Level EG pre-test EG post-test CG pre-test CG post-test
High 18 42 17 22
Medium 46 44 45 48
Low 36 14 38 30

In the control group, the observed changes were less pronounced, with the increase in the
proportion of students demonstrating a high level amounting to only 5%, which confirms that the
identified effects are attributable to the implemented model rather than external factors.

The obtained results are consistent with international studies demonstrating that the integration
of environmental content and active pedagogical approaches contributes to the development of
students’ environmental literacy and ecological thinking (Olimov et al., 2024; Hu et al., 2025).

Statistical analysis confirmed the reliability of the identified changes. A strong correlation was
found between the cognitive and activity-based components (r = 0.96), indicating a close
relationship between theoretical knowledge and practical skills. The application of Student’s t-test
revealed statistically significant differences between the experimental and control groups (t = 2.14;
p < 0.05), confirming the robustness of the results.

These findings are consistent with the concept of developing key competencies for sustainable
development, which suggests the synchronous development of cognitive and activity-based
characteristics (Wiek et al., 2011).

An analysis of results across educational programs revealed differences in the dynamics of
environmental competence development. The average value of the cognitive component increased
from 58% to 78%, the axiological component from 56% to 74%, and the activity-based component
from 55% to 76%. The most pronounced growth in the activity-based component was observed
among students in the Chemistry program (up to 82%), which can be explained by the practice-
oriented nature of the courses Colloid Chemistry and Low-Waste and Zero-Waste Chemical
Technologies.

At the same time, students in the Biology program demonstrated the most balanced
development across all components of environmental competence, which is associated with the
combination of field-based studies and the analysis of natural ecosystems.

The obtained results support the findings of Supratman et al. (2025), confirming the high
effectiveness of practice-oriented teaching methods in environmental education (Figure 1).

Figure 1

Dynamics of Students’ Environmental Competence Components (pre- and post-intervention,
%)
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Correlation analysis revealed a very strong relationship between the cognitive and activity-
based components of environmental competence (r = 0.96; p < 0.001), indicating that the
development of theoretical knowledge directly contributes to the enhancement of practical skills.
The application of Student’s t-test confirmed statistically significant differences between the
experimental and control groups (t = 2.14; p < 0.05).

The implementation of the proposed model ensured the systematic integration of
environmental topics into natural science disciplines, thereby establishing an interdisciplinary
foundation for students’ environmental training (Figure 2). This approach aligns with contemporary
trends in education for sustainable development, which emphasize the integration of environmental
knowledge across subject areas (Cebrian et al., 2015).

Figure 2

Model of integration of environmental topics into educational programs
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As illustrated in Figure 2, the model is based on a sequential logic: from the incorporation of
environmental topics into course content, to the selection of appropriate teaching methods, and
further to the formation of cognitive, axiological, and activity-based components of environmental
competence. This structure demonstrates the interdisciplinary nature of the model and provides a
clear representation of its implementation mechanism within the educational process.

A comparison of the obtained results with contemporary studies indicates that the integration
of environmental content and STEAM technologies not only enhances the level of environmental
knowledge but also strengthens the value-based and practical dimensions of teacher education.
Unlike a number of studies that primarily report improvements in the cognitive component, the
present study demonstrates a comprehensive development of all components of environmental
competence, thereby confirming the effectiveness of the interdisciplinary approach (Cebrian et al.,
2015; Gilmanshina et al., 2018; Redman et al., 2021; Wiek et al., 2011).

The limitations of the study include the fact that the sample was drawn from a single university
and that the experimental period was relatively limited in duration. At the same time, the practical
significance of the study lies in the potential for scaling the proposed model. The findings can be
applied in the modernization of teacher education programs in natural science disciplines.

Conclusion

The conducted study confirmed that the integration of environmental content into natural
science disciplines is an effective approach to fostering students’ environmental competence. The
proposed model ensures the comprehensive development of cognitive, axiological, and activity-
based components through the interdisciplinary integration of content, the application of active
teaching methods, and the use of STEAM technologies.

The practical significance of the study lies in the potential application of the developed model
for the modernization of teacher education programs in physics, chemistry, biology, and geography.
Future research should focus on expanding the sample size, involving multiple universities, and
assessing the long-term effects of environmental competence development.
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KOPIIAT'AH OPTA MA3BMYHDbIH )KAPATBIJIBICTAHY
FBIVIBIMJAAPBI HUKJII IIDHAEPIHE KIPIKTIPY CTYJAEHTTEPAIH
IKOJIOTUAJIBIK KY3BIPETTIJIII'TH KAJIBIIITACTBIPY ®AKTOPBI
PETIHJIE

A”jaarna. Makanana jkapaTblIbICTaHY FhUIBIMIAPhI LUK TOHEPiHE SKOIOTHsUIbIK MAa3MYH/IbI
KIpIKTIpy apKbLIbI MEAarorWKalblK MaMaHJBIKTap CTYAEHTTEPIHIH JKOJOTHUSIBIK KY3BIPETTLIIriH
KaJIBINTACTBIpYFa OaFbITTajfaH MEeAaroruKajblK 3€pTTeYAIH HOTHXKEJepl YCHIHBUIFaH. 3epTTey/iH
©3EKTUIIr TYpaKThl JaMy >kaHe OuiM Oepyni nudpraHabpy >KarqailblHaa 3aMaHayHd KOJIOTHUSIIBIK
MocelnenepAl menryre KaOiaeTri Oonamak MyFaimimMaepdl Jaspiay KaKeTTITriMeH aiKbIHIaidabl.
3eprreyain Makcatel — STEAM-Tocin jkoHE ToHApallblK HMHTETPAIUsl HETI31HIE DKOJOTHSIBIK
KY3bIPETTUIIKTI KaJBINITACTBIPY MOJENIH 3IpJiey >KOHE OHBbI AKCIEPUMEHTTIK TYpFbIa HETI3NEY.
3eprrey [. JKancyripoB arteiHznarsl JKericy yHHBepcuTeTiHIH Oa3acbiHAa 127 CTyAeHTTIH
KaThICYBIMEH JXYPri3ifii. 3epTTey OapbIChIH/IA MEAarorukaiblK 3KCIEPUMEHT, TECTIIeYy, cayaTHaMa
XKYPri3y *oHE CTaTHCTUKAJIBIK JIEPEKTepi OHeY 9AicTepl KOJAAHbLIIbl. DKCIEPUMEHT KYPbUIbIMBI
KOHCTAaTTayIllbl, KaJbIITACTBIPYLIbl JKOHE OaKblIay Ke3eHAEpiH KaMTbLAbl. 3epTTey HOTHXKelepl
OKCIEPUMEHTTIK TOI CTYJEHTTEPIHIH 3KOJIOTUSUIBIK KY3BIPETTUIIK JNEHTEeHiHIH €A0ylp apTKaHbIH
KOPCETTI: )KOFaphl IeHreneri cryaeHTrepain yiect 18%-man 42%-ra neiiin ocTi, al TOMEH JeHT el
36%-nan 14%-ra neitin TeMeHneni. KOrHUTHBTIK >KOHE 1C-OPEKETTIK KOMITOHEHTTEp apachIHIA
CTaTUCTHKAJIBIK TYPFBbIJIaH MOHII OalmaHbiC aHBIKTAIEI (I = 0,96; p < 0,001). ANbIHFaH HOTHXEIEP
OimiMm Oepy yuaepiciHe SKomorusuiblK Ma3MyH MeH STEAM-texHosorusapabl  KipiKTIipyIliH
THIMIUITIH JOIeNIen Il J)KoHe OoJlalak MyFaliMaepai aaspiay OaraapiiamaniapblH JKaHFBIPTYIA
KOJIJJaHyFa MYMKIHJIK Oeperi.

Tyiiin ce3mep: skomorusublk Ky3bipertinik, STEAM, >xorapel Oi1iM, MOHapajibIK TcCl,
AKOJIOTHSIIBIK O151iM Oepy
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HUHTEI'PALIIMSA DOKOJOI'MYECKOI'O COAEPXKXAHUS B
JANCHUIIVIMHBI ECTECTBEHHOHAYYHOI'O IUKJIA KAK ®AKTOP
®OPMHUPOBAHUSA SKOJOIrMYECKON KOMIIETEHTHOCTHA
CTYIAEHTOB

AnHoTanusi. B craThe mpencraBiieHbl pe3yJbTaThl  [E€JArOrM4eCKOro  MCCIEeIO0BAHMS,
HAIpPaBIEHHOI0 Ha (pOpMUpOBaHUE IHKOJOTMUYECKON KOMIETEHTHOCTH CTYAEHTOB IEJaroruueckux
CHELMAaJbHOCTEH MOCPEACTBOM MHTETpPAlMU 3KOJOTMUYECKOr0 COJIEpX aHUs B JIUCLUILIMHBI
€CTECTBEHHOHAYYHOI'0 LHUKJIa. AKTyaJbHOCTb HCCIEJ0BaHUS OOYCIOBJIIEHA HEOO0XOIUMOCTBIO
HOJArOTOBKM OYIyIIUX YUYUTENEH, CHOCOOHBIX PElIaTh COBPEMEHHBIE 3KOJOTMYECKHE MPOOJIEMBbI B
YCIOBUSIX YCTOMYMBOrO pa3BUTUS U LMU(poBu3auuu oOpazoBaHus. Llenb paboThl 3akirodaercs B
pa3paboTKe M DKCIEPUMEHTAJbHOM ampoOanuu Moaeid (OPMUPOBAHUS  IKOJOTHYECKON
KoMreTeHTHOCTH Ha ocHoBe STEAM-nonxoma Y MEXKIUCHMIUIMHAPHON  MHTErpaIlvu.
HccnenoBanne mpoBeneHo Ha Oasze JKerbicyckoro yHmuBepcuteTa umeHu M. JKancyrypoBa c
yuactueM 127 crynentoB. B pabore ncnonb3oBaHbl METOABI MEAArOrMYECKOrO 3KCHEPUMEHTA,
TECTUpPOBAHUS, AHKETHUPOBAHUS, a TaKXKe CTaTUCTUYECKOW OOpabOTKM JaHHBIX. OKCIEPUMEHT
BKJIFOYAJI KOHCTATUPYIOIIMN, (QOpMHUPYIOIIMA U KOHTPOJBHBIA ATambl. Pe3ynbTaThl MOKazaiu
3HAYUTEIBHOE MOBBILLIEHUE YPOBHS 9KOJIOTMUECKOI KOMIIETEHTHOCTH CTYJIEHTOB
HKCIEPUMEHTAJIBLHOM TPYMIBI: A0Js1 BBICOKOIO YpOBHA yBenuuuiack ¢ 18 % no 42 %, a HU3KOro
cauzunace ¢ 36 % g0 14 %. BeisBieHa CTaTUCTMYECKH 3HA4YMMasi B3aUMOCBS3b MEXKIY
KOTHUTUBHBIM U JeATENIbHOCTHBIM KoMmoHeHTaMu (r = 0,96; p < 0,001). [TonmyueHHble pe3yabTaThl
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MOATBEPKAAOT 3PPEKTUBHOCTh HHTETPAIIUHU IKOJIorndeckoro cogepkanus u STEAM -rexHosioruii
B 00pa30oBaTeNbHBIM MPOLIECC U MOTYT OBITh HCHOJIB30BAaHBI TMPH MOJECPHHU3ALUM MPOTrPAMM
MOJArOTOBKHU OYAYLIMX YUUTENIEH.

KiiloueBble cJjioBa: »dKoJoruyeckas KoMIeTeHTHOCTh, STEAM, Beicmiee oOpa3zoBaHue,
MEXJTUCIUIIIMHAPHBIN ITOIX0/1, YKOJIOTMYECKOe 00pa3oBaHue
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COUNTERINTUITIVE PROBABILITY TASKS IN PRESERVICE
MATHEMATICS TEACHER EDUCATION: REASONING,
MISCONCEPTIONS, AND RESPONSES TO STUDENT ERROR

Abstract. The current study examines preservice mathematics teachers' answers, explanations,
and evaluations of a hypothetical student's errors on six counterintuitive probability tasks. Three types
of performance were assessed: selecting an answer, mathematically explaining the chosen answer,
and analyzing a hypothetical student's error. Participants were 172 mathematics preservice teachers
recruited through convenience sampling from two teacher training institutions in Kazakhstan — a
primary sample of 145 from a private university in the Almaty region and a second-site sample of 27
third-year students from another private institution in the Zhetysu region. The research design
involved selected-response analysis as well as coding of 1,032 written explanations and 1,032
evaluations with the optional reflections of participants' justifications for their answers and/or
critiques of the hypothetical student's solutions. Quantitative analyses addressed task difficulty,
block-level comparisons, comparison of course-exposure subgroups in the primary sample, as well
as estimation of population-averaged logistic regression models with responses nested within
participants. Qualitative analyses included task-based coding of explanations and evaluations,
followed by expert audit of the coding scheme. Three main findings are reported. First, the split
between Tasks 1-3 and Tasks 4-6 was particularly clear in the primary sample. Second, regardless
of location, answer accuracy exceeded the quality of written explanations and pedagogical
evaluations because many participants picked the right answer but could not explain why or properly
evaluate a hypothetical student's error on the hardest tasks. Third, the second-site sample showed a
relatively low task difficulty gradient resulting in a significant site by task block interaction effect.

Keywords: counterintuitive probability tasks, preservice mathematics teachers, probabilistic
reasoning, misconceptions, pedagogical content knowledge, student error analysis

Introduction

Despite being structured according to logical principles, mathematics often seems like a complex
discipline for people without proper background. However, it does not mean that all the ideas
proposed in mathematics are easy to accept. There are several problems which appear simple yet
prove to have incorrect first solutions. That is why counterintuitive problems play an important role
as they show the contrast between plausible solutions and mathematics-based approaches. A student
starts with a certain level of assurance, hesitates after making mistakes, and finally arrives at a more
profound understanding of the structure of the problem.

Preservice mathematics teachers should solve the task properly, explain why wrong solutions
emerge, and help learners to move from intuitive to mathematical reasoning (Elbehary, 2021; Hokor
et al., 2021). At that, merely knowing the right answer is not enough. When children go to schools,
they already know something about probability, fair events, numbers, patterns, etc. A teacher who
fails to separate intuitive and mathematical thinking will not be able to discuss learners' opinions.

It seems particularly important in probability since the most of its basic principles contradict
common sense (Laura et al., 2017; Knudtzon, 2019). Events perceived by people as less random have
the same probability as other events. No streaks change the probabilities of outcomes when it comes
to an independent process. Some rare conditions can result in lots of false positives. Samples tend to
be more variable when they are small.
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Teacher education should pay particular attention to this point. Preservice mathematics teachers
stand at the boundary between being learners and becoming instructors. Their level of understanding
affects how they explain concepts, design examples, respond to questions, and interpret student
mistakes. If they can produce a correct answer while failing to understand why intuition misleads,
classroom teaching may become procedural rather than explanatory (Burgos et al., 2022a, 2022b;
Demirci et al., 2017).

Although considerable attention is paid to probabilistic reasoning and teacher learning,
counterintuitive tasks are not well investigated in the field of teacher education (Alvarez-Arroyo et
al., 2024; Hokor et al., 2021). Many teacher training programs emphasize formulas and algorithms
rather than tasks which require revising one’s initial intuitions. Thus, there is reason to suppose that
pre-service teachers have insufficient experience in working with misconceptions that appear when
probability is at odds with common sense. There is no doubt about both practical and scientific
necessity to investigate them more thoroughly.

Against this backdrop, it is necessary to view probability tasks not only in terms of correct and
incorrect solutions. In fact, they can also function as diagnostic tools indicating patterns of reasoning,
repeated mistakes and the level of pedagogical preparedness when dealing with student errors
(Korkmaz & Alkan, 2023). Hence, the current study is focused on three related aspects of students’
performance including the correctness of their solution, the correctness of the provided mathematical
explanation and the correctness of the evaluation of their peer’s mistake. Thus, this study will go
beyond assessing preservice teachers' mathematical knowledge. Instead, the research will focus on
the relationship between mathematical understanding and readiness for teaching mathematics.

Research Questions

1. How successfully do preservice mathematics teachers solve counterintuitive probability tasks?

2. What types of reasoning do preservice mathematics teachers use when justifying their answers
to counterintuitive probability tasks?

3. What misconceptions appear most frequently in preservice mathematics teachers’ responses
to these tasks?

4. How effectively do preservice mathematics teachers identify and respond to hypothetical
student misconceptions related to these tasks?

5. What is the relationship between success in solving counterintuitive probability tasks and the
quality of pedagogical responses to student error?

Literature Review

Indeed, probability has remained one of the areas where students struggle the most within
mathematics education due to the inherent contradiction between probability and common sense. In
many cases, students might have the necessary visual structures or methods to solve certain
mathematics problems. However, probability offers additional challenges because things that seem
to happen infrequently actually occur frequently, results of a random process do not seem to be
random, and decisions that would seem to be fair or logical might lead to the wrong solutions.
Probability problems tend to be highly counterintuitive, and thus people often make mistakes while
trying to apply common-sense reasoning to these issues (Knudtzon, 2019; Laura et al., 2017).
Therefore, probability has long been associated with a domain in which reasoning diverges from
intuition significantly. Moreover, such problems shed light on the core of probability thinking and
reasoning — at first glance, people's decisions may be guided by experience, resemblance, or balance,
rather than underlying mathematics structures.

Such an issue is particularly important when it comes to training future teachers of mathematics.
Apart from solving probability tasks correctly, prospective teachers need to explain their solutions,
find an explanation for learners' mistakes, and offer the necessary corrective actions. Hence, the
training of such specialists should focus not only on helping them solve tasks correctly. Instead, they
need to learn how to understand the moment when their intuitions help or mislead them. It turns out
that prospective teachers' ability to explain student misconceptions and provide adequate solutions is
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more important than their knowledge of probability problems. Hence, teacher training programs in
probability must concentrate on prospective teachers' interpretation of students' reasoning (Burgos et
al., 2022a, 2022b; Bursali & Ozdemir, 2019; Korkmaz & Alkan, 2023).

An extensive corpus of empirical work reveals that preservice teachers are susceptible to a
number of probabilistic biases typically exhibited by secondary school students and adults. Several
groups of misunderstandings consistently emerge from research. The representativeness bias is one
of the most common: in this case, individuals evaluate the likelihood of a certain event based on
whether or not it looks like their representation of randomness. As Blanco and Chamberlin (2019)
and Hokor et al. (2021) have found, mixed sequences of events are often perceived as more probable
than clustered ones in the cases when all the outcomes have identical chances to occur. One of the
other typical biases is the gambler's fallacy: individuals believe that random events tend to self-correct
over a brief period and predict a reversal after several successful attempts. In this respect, Hokor et
al. (2021) point out that even preservice teachers display this behavior pattern because formal training
fails to remove intuitive expectations.

In addition, preservice teachers suffer from the problem of equiprobability bias, assuming that
any event which they can see is equally probable regardless of whether there is no uniformity in the
sample space. According to Dayal and Sharma (2020) and Hokor et al. (2021), preservice teachers
use symmetry to determine the odds of an event without counting possible outcomes systematically.
There is also some data that suggests that preservice teachers encounter challenges associated with
probability when it has to be interpreted through more complicated means. Thus, Batanero et al.
(2015) demonstrated that preservice teachers faced semiotic conflicts while solving problems relating
to calculating simple, joint, and conditional probabilities using two-way tables. Overall, Kuzu and
Arican (2020) show that there are inconsistent profiles of competence in statistics and probability
among preservice teachers.

The complexity is further compounded where probability problems require knowledge of
conditional statements, previous data, or variations within different samples. According to Kokli
(2024), many preservice teachers demonstrate poor comprehension of Bayesian and conditional
inference, especially with regard to the combination of base rate information with diagnostic tests.
The same challenges have been identified by Alvarez-Arroyo et al. (2024), where people struggle to
comprehend probabilistic arguments in media contexts, including conditional probability inversion
and the misinterpretation of correlations as causality. These similar findings were also reached by
Kus and Cakiroglu (2020) on the basis of news stories. Overall, these findings show that probability
mistakes extend beyond theoretical exercises and exist in socially relevant scenarios despite the prior
exposure of learners to concepts and formulas for solving such problems. This highlights that
Batanero and Alvarez-Arroyo (2023) call for a new approach in teaching probability.

Moreover, it emerges from the literature review that having knowledge of probability does not
necessarily mean being able to teach it. Studies focusing on pedagogical content knowledge reveal
that future teachers can recognize the incorrectness of students' responses, but cannot explain their
reasoning and suggest an appropriate way to teach them. According to Burgos et al. (2022a, 2022b),
preservice teachers usually recognize the superficial nature of mistakes without realizing their
underlying reasoning. Korkmaz and Alkan (2023) report similar findings: participants could identify
an incorrect answer but struggled to explain the underlying concepts, such as independence, sample
space structure, or compound event comparison. The same deficiency can be observed in the process
of evaluating students' knowledge of conditional probability, according to Drose et al. (2022). He
(2025) suggests that conventional methods, like tree diagrams, are not sufficient to determine if
preservice teachers have grasped the meaning of students' mistakes. These results are important for
the discussion since teaching mathematics requires knowledge of content and the ability to use
learners' mistakes as evidence of their reasoning. Moreover, this assumption is supported by the
theoretical basis. Elbehary (2022) claims that professional knowledge related to probability needs to
be rethought as a type of probabilistic reasoning, not only as mastery of procedures and discrete
content knowledge. In this context, it is necessary for teachers' knowledge in probability to comprise
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three aspects, namely reasoning within probability, reasoning about probability language, and
interpreting probability notions in educational settings.

Contemporary research has increasingly focused on diagnostic tests, tasks, and response
interpretation measures. According to Lopez-Martin et al. (2025), by requiring prospective teachers
to interpret student responses, one is able to get information about competencies which are otherwise
not detectable using typical test items. Additionally, Drollinger-Vetter et al. (2025) prove that
interventions aimed at structured development of pedagogical content knowledge for teaching
probability enable professional growth; however, their effect cannot always be considered uniform
depending on intervention type used. Alonso-Castafio et al. (2021) note that although preservice
teachers may have no difficulties in solving probability problems, their ability to generate the same
problems or evaluate another student's approach might be limited. The reviewed papers highlight
three distinct yet interconnected aspects: choosing the correct solution, providing mathematical
justification, and assessing another person's reasoning. Literature analysis clearly demonstrates that
such competencies cannot be equated to each other. In terms of instructional research, Hokor (2020)
demonstrates the effectiveness of a constructivist approach in helping teachers overcome
misconceptions regarding probability concepts. Intervention-oriented studies show that teacher
education could benefit from systematic efforts aimed at developing informal inferential reasoning
and pedagogical content knowledge (Vetten et al., 2017). Systematic review research shows that
games offer unique opportunities for probability learning at school and teacher-training level (Sharma
et al., 2021). Finally, recent work on training cycle proves that competence development could be the
foundation of probability-focused teacher education (Su et al., 2024).

Notwithstanding advances achieved in research in both domains, certain limitations of existing
studies remain. For example, a large number of studies focused exclusively on the first aspect of
competence — answer correctness or content — giving insufficient attention to reasoning and even less
attention to hypothetical student reasoning evaluation. Second, while the instruments used to assess
the two aspects mentioned above are abundant, a considerable number of assessments measure only
one kind of misconception instead of examining counterintuitive probability structures as whole.
Finally, although numerous biases have been described, very few researchers considered the
connection between mathematical performance and diagnosing learner thinking. It is important to
note that a preservice teacher might come up with a correct answer to a task despite using faulty logic,
thus failing to provide an explanation of why the given answer makes sense. In other words, without
addressing both types of competence simultaneously, one can significantly overestimate teachers'
readiness for the class.

The current study seeks to fill this research niche, adopting counterintuitive probability tasks as
multi-faceted diagnostic tools in preservice teachers' education. Unlike previous studies, this paper
examines three components of competence: answer correctness, written probabilistic reasoning, and
hypothetical reasoning evaluation. This makes it possible to identify persistent misconceptions and
assess Whether correct answers are supported by adequate conceptual understanding. Hence, the
present study adds another brick to the literature on probability misconception diagnosis and
pedagogical assessment. The novelty of this research lies in the application of a dual diagnosis
approach wherein six tasks are used to contrast correct multiple-choice answers, probability
explanations, and the identification of a potential student mistake. In doing so, this study is able to
provide insights into how correct answers may conceal inadequate conceptual understanding and
insufficient pedagogic diagnosis, an observation that would be difficult to make in other studies
examining only the correctness of responses.

Methods and Materials

The present research adopted an integrated approach to the mixed methods study of a diagnostic
test instrument. Quantitative and qualitative data collection occurred simultaneously using one
written instrument. Nevertheless, data analysis was conducted in sequence. Selected responses were
first analyzed for task difficulty, block-level differences, course exposure variation, and relationships
among performance measures. This led to further qualitative examination of written rationales and
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evaluations, especially focusing on the most difficult tasks and those where a correct choice was
complemented with a poor rationale. Thus, the study features both mixed evidence sources and an
integrated design with sequential analysis of data obtained with a single instrument (Elbehary, 2021;
Hokor et al., 2021; Korkmaz & Alkan, 2023).

Study participants included preservice mathematics teachers studying at two mathematics
teaching programs in Kazakhstan. In the main study group there were 145 students from a private
institution located in the region of Almaty. As far as the distribution of the respondents according to
the grade helped in analyzing the differences in course exposure, the second site extension study
involved 27 third-year students from another private institution in the Zhetysu region. Convenience
sampling was used at both study locations because the study required selecting intact groups
participating in regular teaching program activities.

Data were gathered through an instrument involving six counterintuitive probability questions.
The questions involved topics such as random sequences, gambler’s fallacy, outcome counting,
conditional probability with base rates, compound events without replacement, and sample-size
reasoning. In each question, participants had to give three answers: a choice among the options
provided, an explanation for their choice, and an assessment of the reasoning underlying another
student’s response. Hence, the instrument aimed to collect more information than simply whether the
responses were correct, including reasoning processes and diagnostic evaluations of potential
misunderstandings, consistent with the literature on the topic (Batanero et al., 2021; Drose et al.,
2022; He, 2025; Knudtzon,2019).

In the quantitative analysis strand, attention was paid to chosen answers and patterns at the task
level. Specifically, the analyses covered item-level correctness, within-participant block differences,
and pre- versus post-course comparisons within the Almaty-region sample. Population-averaged
logistic regressions with responses nested within participants were also estimated. For the multi-site
analysis, institutions were compared both descriptively and on a year-matched basis. The Year 3
subgroup from the Almaty-region institution served as the most appropriate reference for the entirely
third-year Zhetysu-region sample. The six-task combination served as a diagnostic tool, given that it
assessed different misconception families.

The qualitative analysis considered the textual information. The justifications and evaluations
were analyzed within the context of the task question, participant selection, and a hypothetical student
response. This approach facilitated the study’s explanation of the noticeable separation of Tasks 1-3
from Tasks 4-6, the typical difference between correct responses and sound reasoning, and the low
instructional diagnostic utility found in the difficult tasks.

The accuracy counts included blank responses as errors. Blank responses that occurred in
justifications and evaluations were retained as distinct qualitative categories. Participant identifiers
were stripped from the data set and assigned numerical case humbers. Participants submitted their
responses during normal risk-free program activities through research documents without identifying
information. Participation was voluntary, informed consent was obtained, and anonymity was
preserved during data processing and reporting.

Context and analytic procedure

Participants were enrolled from two different institutions. The first one was a private university
located in the Almaty region, which included students ranging from Year 1 to Year 5. Second, the
participants of the comparison group came from the private university located in the Zhetysu region,
which consisted of 27 students of Year 3. In relation to the analytical part of the sample in the Almaty
region, it was divided into the pre probability course group and post probability course group. The
pre-course group consisted of Years 1 and 2, while the post-course group consisted of Years 3 and 4,
and had already taken the probability course. One participant of Year 5 from the Almaty region was
used in the descriptive statistics part but was excluded from comparisons. As a result of only having
Year 3 students in the Zhetysu region, comparisons between institutions were conducted in terms of
the whole sample from the Almaty region and also a subgroup of Year 3 from the Almaty region
sample.
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With regard to the analysis of selected-response questions, the key focus of analysis was set
around the answer to one fundamental question about stability in six tasks. While the first three tasks
dealt with exact sequence reasoning, independence, and visible counting, the last three tasks
examined base rates, structure of hidden compound events, and variability in sample size.
Consequently, the analysis included description, comparison between two task blocks within a
student, comparisons between groups exposed to the course at the level of each task, and population-
averaged logistic regression with responses nested within individuals.

Both the 1,032 written explanations and the 1,032 evaluative responses were coded separately
utilizing a task-based coding scheme. During the first coding phase, an extensive code reflecting the
dominant reasoning pattern was attributed to each response. During the second coding phase, the
task-based code was appraised using a set of general criteria and boundary rules with specific
emphasis on cases when there is a right answer but a weak explanation. The resulting coding scheme
allowed for discrimination between good, partial, misconception-driven, empty, and irrelevant
written justifications and also between substantive, weak, wrong, confusing, and empty evaluation of
the hypothetical learner. After the preliminary coding was complete, the codebook and coded matrices
were reviewed by two experts in mathematics education as a coding audit.

Results

The results are organised in three layers. First, the main findings are reported for the primary
Almaty-region institution sample, which remains the analytic base because it contains the full year
distribution. Second, the Zhetysu-region institution sample is introduced as a second-site extension.
Third, the two sites are compared directly, with year-matched analyses used where appropriate.

Table 1

Participant Profile by Institution

Institution n %

Private institution in the Almaty region 145 84.3
Private institution in the Zhetysu region 27 15.7
Total 172 100.0

Within the Almaty-region institution sample, Years 1 and 2 formed the pre-course group (n =
68), and Years 3 and 4 formed the post-course group (n = 76). The Zhetysu-region institution sample
consisted entirely of third-year students. This imbalance makes the year-matched Almaty-region
institution Year 3 comparison especially important for institutional interpretation.

In the primary Almaty-region institution sample, the mean selected-response score was 3.88 out
of 6, with a standard deviation of 1.18 and a median of 4. Only 12 respondents answered all six items
correctly. Internal consistency for the six selected-response items was low (Cronbach’s a = 0.23),
which is consistent with the interpretation of the instrument as a diagnostic battery probing distinct
misconception families rather than as a single scale.

In the primary Almaty-region institution sample, task-level performance showed a sharp split.
The first three tasks were answered correctly by large majorities of students, whereas the last three
tasks were much more difficult. Nearly two thirds of the participants, 64.8%, solved all three
foundational tasks correctly, but only 13.1% solved all three advanced tasks correctly. A Wilcoxon
signed-rank test confirmed that foundational block scores were significantly higher than advanced
block scores (p <.001).

Table 2

Task-Level Selected-Response Performance in the Primary Almaty-Region Institution Sample
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Task Coreidea Correct (n) Correct (%) Item-restr
1 Random sequence 123 84.8 0.07
2 Gambler’s fallacy 129 89.0 0.15
3 Sum of two dice 117 80.7 0.14
4 Conditional probability and base rate 64 44.1 0.23
5 Without replacement 66 45.5 0.04
6 Sample size 63 43.4 0.03

This primary-sample pattern was replicated in a population-averaged logistic model with
responses nested within students. Correctness was far more likely on the foundational block than on
the advanced block (odds ratio = 7.80, z = 7.97, p < .001). Course exposure showed no significant
main effect (z = 0.50, p = .621), and there was no significant interaction between course exposure
and task block (z = -0.51, p = .611). In other words, the dominant divide in the primary sample was
task type rather than year level or probability-course exposure.

Table 3
Course-Exposure Comparison for Selected Answers in the Primary Almaty-Region Institution

Sample

Measure Pre-course Post-course Statistic p

Total score, mean 3.84 3.88 t=-0.22 0.826
Task 1 correct, % 88.2 81.6 x’=1.23 0.268
Task 2 correct, % 86.8 90.8 x?=0.59 0.443
Task 3 correct, % 80.9 80.3 x’=0.01 0.925
Task 4 correct, % 45.6 42.1 x’=0.18 0.674
Task 5 correct, % 48.5 42.1 x?=0.60 0.439
Task 6 correct, % 33.8 51.3 x’=4.48 0.034

Within the Almaty-region institution sample, the comparison by course exposure produced a
restrained picture. Students who had not yet taken the probability course had a mean total score of
3.84, whereas students who had taken the course had a mean total score of 3.88. The difference was
trivial and not statistically significant. At the item level, only Task 6 showed an unadjusted post-
course advantage. Even there, the broader pattern was persistence rather than broad remediation of
counterintuitive misconceptions.

Second-site extension and cross-university comparison
The second sample consists of twenty-seven students who belong to the third year of the
preservice teacher training in mathematics. Considering the composition of the second sample which
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consists of students of the third year, the most relevant comparison for such research will be the third-
year students of an educational institution in the Almaty region.

I:EI:-eLivel Selected-Response Accuracy Across Institutions and Year-Matched Comparison
Task Almaty-region Almaty-region Zhetysu- p (Zhetysu-region
institution total % institution Year 3 % region institution vs

institution % Almaty Year 3)

Tl 84.8 82.4 59.3 0.026

T2 88.3 88.2 88.9 0.932

T3 814 82.4 70.4 0.223

T4 44.8 43.1 66.7 0.048

T5 45.5 41.2 59.3 0.128

T6 44.1 56.9 59.3 0.838

The second sample did not simply replicate the pattern observed in the first sample. The students
who came from the institution in Zhetysu region showed substantially poorer results in Task 1, very
similar results in Task 2, slightly worse results in Task 3, but better results in Tasks 4 to 6. As far as
the task-level analysis between the two groups is concerned, the greatest discrepancies are in lower
scores in Task 1 (p =.026) and higher scores in Task 4 (p = .048).

Table 5
Block-Level Comparison and Institutional Interaction
Comparison Tasks 1to 3 Tasks 4 to 6 p (Within-
mean mean site contrast)
Almaty-region institution total 2.54 1.34 p <.001
Almaty-region institution Year 3 2.53 1.41 p <.001
Zhetysu-region institution 2.19 1.85 0.179

In block terms, the contrast that dominated the Almaty-region institution sample was much flatter
in the second site. The primary Almaty-region institution sample averaged 2.54 out of 3 on Tasks 1
to 3 and 1.34 on Tasks 4 to 6, whereas the Zhetysu-region institution averaged 2.19 and 1.85,
respectively. In a year-matched population-averaged logistic model, the decline from the foundational
block to the advanced block was significantly smaller in the Zhetysu-region institution than in the
Almaty-region institution Year 3 subgroup (site x block odds ratio = 3.64, p = .008). This means that
the second site preserved the general value of the instrument but not the exact same internal difficulty
structure.

Analysis of the profiles of students revealed consistency of results across different locations. For
the sample of an institution located in the Almaty region, there was a predominance of the front-
loaded type of difficulty distribution, which showed that success tended to occur in Tasks 1-3 but
then decreased significantly in Tasks 4-6. The institution situated in the Zhetysu region had more
profiles which demonstrated success across the board and also had late strength.

Written justifications and misconception patterns

The verbal reasoning demonstrated a lot of weaknesses compared to those found in the selection
responses. Out of the total 870 explanations provided, only 233 were coded as valid while 286 were
partial explanations. Another 282 were misconceptions and 69 were not filled. The strongest
reasoning was in Task 1 and Task 2 while the weakest was in Task 4, 5, and 6.

238



SDU Bulletin: Pedagogy and Teaching Methods 2026/2 (75)

-(gﬁg:ietf of Written Justifications by Task in the Primary Almaty-Region Institution Sample
Task Sound Sound Partial Misconception Blank/Unclear
(n) (%) (n) (n) (n)

1 59 40.7 51 29 6

2 84 57.9 38 14 9

3 ol 35.2 54 33 7

4 5 3.4 29 92 19

5 19 13.1 71 43 12

6 15 10.3 43 71 16

A clear difference arose between option selection and justification on the more difficult
questions. On question four, sixty-four respondents chose the right response, while only five gave a
valid justification for the answer. Question five was answered correctly by sixty-six participants, but
only nineteen were able to give a valid justification for their choice. Question six had sixty-three
correct answers, but only fifteen could give a valid justification.

Table 7
Dominant Misconception Patterns with lllustrative Translated Excerpts
Task  Dominant Illustrative translated excerpt  Illusttive sound reasoning

misconception
1 Representativenes The more mixed sequence looks  Each exact sequence has

S bias more random, so it is more probability 1/64, so the two
likely. sequences are equally likely.

2 Gambler’s fallacy Tails is more likely now because Each toss is independent, so the
heads has happened too many sixth toss remains one half and
times. one half.

3 Outcome- The sums 6 and 7 are equal There are six ordered pairs for 7

counting error because the possibilities are the  and five ordered pairs for 6, so 7
same. is more likely.

4 Base-rate neglect  The test is 90% accurate, so a The disease is rare, so false
positive result means the person  positives outnumber true
probably has the disease. positives.

5 Single-path Red then blue is 3/5 x 2/4,so it One red and one blue has two

reasoning is equal to two reds. orders, red-blue and blue-red, so
the probabilities must be added.

6 Sample-size The larger hospital is more Extreme percentages occur more

neglect likely because more children are  easily in the smaller sample.
born there.

Evaluating the hypothetical student’s reasoning

It was found that the evaluative responses pointed out another shortcoming in the pedagogy. Of
the 870 evaluative responses, 192 were mathematically grounded, 280 were correct but partial, 188
adopted an incorrect stance, 51 were ambiguous, and 159 were blank. It seems that tasks 4, 5, and 6
revealed poor evaluative skills.
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Table 8
Quality of Evaluative Responses to the Hypothetical Student by Task in the Primary Almaty-
Region Institution Sample

Task Grounded _Correct but Incorrect Unclear Blank
correct (n) thin/mixed (n) stance (n) (n) (n)
1 48 58 9 6 24
2 50 53 13 7 22
3 33 67 14 10 21
4 23 23 56 9 34
5 12 47 49 9 28
6 26 32 47 10 30

Taken together, the results show that content performance and written competence were related
but far from identical. The strongest descriptive summary of that mismatch is the task-level contrast
among selected answers, sound justifications, and grounded pedagogical evaluations.

Figure 1 compresses this pattern into a single visual display and makes the sharp decline in
explanation quality and grounded pedagogical evaluation on Tasks 4 to 6 immediately visible.

Figure 1
Accuracy, explanation, and pedagogical diagnosis by task in the primary Almaty-region
institution sample.

Accuracy, explanation, and pedagogical diagnosis by task

EEE Correct answer B Sound justification mmm Grounded evaluation

100

Percentage of students

Task

Table 9
The Answer-Reasoning Gap in the Primary Almaty-Region Institution Sample
Sound
Correct Sound Grounded
Task Answers (n) Justifications (n) Amon(% /f):)orrect Evaluations (n)
1 123 59 48.0 48
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2 129 84 65.1 50
3 117 51 43.6 33
4 64 5 7.8 23
5 66 19 28.8 12
6 63 15 23.8 26

Qualitative elaboration of the hardest tasks

The highest deviation between picking the right option and explaining the chosen response is
shown in Task 4. The misconception-driven answers highlighted the high precision of the test (90%)
and equated this statistic with the probability of disease presence in the case of a positive test result.
In turn, better answers focused on comparing the predicted number of true and false positives and
included the low prevalence of the disease in their reasoning.

The most evident linear thinking was seen in Task 5. Several students evaluated only one path
through which the mixed colour combination could take place, despite there being two possible paths
in this case. The best explanations pointed out the two paths (red/blue and blue/red combinations).

In Task 6, the sample-size effect was largely overlooked. The misconception-driven answers
argued that both hospitals were equally likely to show an extreme percentage of boys since there was
a chance of 1/2 for a boy birth. The better answers addressed the issue of variability and noted that
extremes were more probable in small samples.

As the qualitative analysis of the cases demonstrates, the problem cannot be simply attributed to
low academic achievement of the respondents. While many students picked the right answer, they
still lacked the skills necessary to formulate the underlying probabilistic principle or to account for
the gap between the given example and the learner’s understanding of the problem. This distinction
is important in teacher preparation as a good class explanation requires more than choosing the right
answer.

Optional reflections confirmed the overall tendency. Out of 101 nonblank answers, Task 4 was
perceived as the hardest task by 49 respondents while 27 of the participants chose Task 6 as the most
problematic one.

Second-site qualitative extension

The use of the same coding system to analyze written responses from the institution in the
Zhetysu region confirmed the appearance of the very same types of misconceptions in Tasks 1
(representativeness), 2 (gamblers' fallacy), 3 (outcome counting), 4 (base rate neglect), 5 (single path
reasoning), and 6 (sample size neglect) as in the first sample. Thus, the second sample provided
additional evidence for the conceptual validity of the instrument in different institutions.

Alongside with the similarities in the types of errors committed by students, the qualitative
analysis revealed a different distribution of strengths among them. In contrast to the primary sample,
students from the Zhetysu region provided relatively frequent justifications of their answers that
involved the use of explicit reasoning. For example, several responses to Task 4 compared true and
false positive cases; several responses to Task 5 made the two paths in the mixed colours event
apparent; and some responses to Task 6 referred to greater variance in smaller samples. This pattern
is consistent with stronger probabilistic reasoning on these particular tasks, although the small
second-site sample prevents strong institutional claims.

It is worth pointing out, however, that the difference between the samples was not absolute but
was confined to some tasks only. As seen from Task 1, assertion-level agreements with the equal
probability claim prevailed in the secondary sample. As can be seen, the qualitative results confirm
the quantitative findings and reinforce the interpretation that the institutional differences between two
samples are profile differences.

Figure 2
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Tasks named as hardest in the optional reflection in the primary Almaty-region institution
sample.

Tasks most often named as hardest
50 A 49

40 -

30 A

20 A

Mentions in reflection

10

1 2

T1 T2 T3 T4 T5 T6
Task named as hardest

Discussion

In light of the presented results, one may suggest that the engagement of preservice mathematics
teachers with the counterintuitive probability problems should not be understood only in terms of
accurate vs. inaccurate answers. The collected data show that, for quite a number of participants, it
was possible to choose a correct option, but not to justify it adequately. Moreover, when asked to
analyze hypothetical student reasoning, a majority of participants was able to point out that something
was wrong about the solution, but not able to specify this issue in terms of mathematical concepts
and principles. It would be fair to assume that there is an obvious relationship between the ability to
provide a correct answer, the skill of probabilistic reasoning, and pedagogical diagnosis, but these
skills should not be confused as one kind of competence.

One of the most evident conclusions that can be drawn from the results obtained is the inequality
in the level of difficulty of all six tasks tested. While three first tasks were completed successfully by
the vast majority of participants (random sequence, gambler's fallacy, sums of two dice), three other
problems appeared to be much harder (base rate, without replacement, sample size). This conclusion
is important since it indicates that the counterintuitive probability tasks do not belong to the same
level of cognitive activity. Some questions may represent familiar types of intuitive errors, whereas
other tasks presuppose more profound control of conditional structure, event composition, and
variability of samples. In other words, the presented results prove the findings made in previous
researches concerning the complexity of probability understanding.

In addition, the results indicate that correct answers do not necessarily reflect participants'
knowledge of probabilistic concepts. This gap was most evident on the complex tasks — base rate,
without replacement, and sample size. Participants chose the correct answer but could not explain the
role of prevalence, sensitivity, or false positives. It can be concluded that the presented problem is
educationally important since it refutes the generally accepted opinion regarding teacher preparation
programs which imply that the correct answer is synonymous with adequate knowledge.

Misconception patterns in the written responses correspond well to previous findings. For
example, representativeness reasoning was frequently the cause of the wrong choice in the random-
sequence problem, where mixed sequences were viewed as random and therefore seen as having
higher probability. Participants who took the gambler's-fallacy problem showed a subset of beliefs
that tails became more probable after several successes (heads). For the dice-sum problem, errors in
counting all possible outcomes as well as equating probabilities of all observable outcomes regardless
of the structure of sample space were prevalent sources of misconceptions. The base-rate problem
displayed a strong misunderstanding, as many participants focused on the accuracy of the testing
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while ignoring its low prevalence. Without-replacement problem displayed inability to consider all
relevant paths, and sample-size problem revealed that many participants were unaware of the fact that
extreme proportions happened more often in small sample sizes.

Furthermore, the present findings contribute to the literature by showing that misconceptions can
persist despite effective solving. Specifically, a significant challenge was in evaluation of
hypothetical student reasoning. First of all, some participants gave the right answer to the question
and argued it briefly. Second, others stated the right solution but failed to provide an analysis of the
student's reasoning. Finally, there were also those who agreed with the student based on an initial
look at the answer. Thus, the findings imply that pedagogical content knowledge of probability is
more complex than mere content knowledge. Effective probability teaching needs future teachers to
understand what makes intuitive explanations compelling and how to guide students toward
mathematical reasoning.

Moreover, comparing students who had not yet taken a probability course with those who had
already taken one is also essential. Indeed, in this case, we cannot speak about causation and thus
should not make any strong claims. However, still, this information can be used for our interpretation
since the association with formal course exposure appeared limited in terms of solving
counterintuitive problems. Specifically, only one of the examined problems showed the post-course
advantage, which cautiously suggests that routine instruction alone may not remove deeply rooted
intuition-related misconceptions.

The secondary-site comparison provides an additional contribution to the literature. The latter
does not simply illustrate the same pattern in the context of a broader aggregated sample. Instead, the
secondary comparison helps examine the diagnostic usefulness of the instrument and simultaneously
suggests differences in the prominence of the various misconception families among institutions.
While in the sample from the Almaty region, the most common pattern was characterized by a sharp
drop from the first three to the last three items, in Zhetysu, the decrease was much less pronounced,
implying relatively high results in solving base-rate, without-replacement, and sample size problems
and relatively low scores for the random sequence item. This descriptive pattern is important because
it suggests the presence of stable counterintuitive challenges, along with those that depend on
particular educational circumstances.

Another point of reflection concerns the distinction between mathematical thinking and
professional readiness. There is the likelihood that preservice teachers could correctly solve the
problems, while being unable to deal with schoolchildren's erroneous answers caused by
misconceptions. The conclusion is that the development of diagnostic competence is essential in
teacher training programs and should be done independently of mathematical problem-solving skills.

Therefore, the discussed study has several implications both from theoretical and practical
perspectives. From a theoretical point of view, it supports the three-layered model of professional
competence in terms of probability, including answer selection, justification, and diagnosis. At the
same time, the layers overlap; however, their formation is not the same. Practical implications are
related to the role of counterintuitive probability tasks in teacher education programs. Such activities
have potential for diagnosing student errors, prompting written justifications, and generating
discussion.

Limitations

A few limitations need to be mentioned. Firstly, while the study draws on data from two different
institutions, the second site is much smaller and represents only the third year of students, so the
institutional comparison is not fully equal. Moreover, the comparison of pre-and post-course samples
is cross-sectional and cannot be considered as proof of the causative effect of the intervention. Third,
the heterogeneity of the selected response questions used as part of the questionnaire is likely the
reason behind the low internal consistency coefficient, or alpha. Finally, the qualitative coding relied
on an expert audit rather than independent re-coding of the full response corpus, so formal inter-rater
agreement statistics were not computed. Future studies should employ independent parallel coding to
strengthen the credibility of qualitative classifications.
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Conclusion

This study shows that by using a short set of counterintuitive probability problems, one can
assess three different, but interrelated aspects of teachers’ knowledge: selecting the right
mathematical solution, explaining the probability principle behind the problem, and diagnosing
learners’ misconceptions. The key finding is not that some tasks were harder than others. Rather,
correct answer rates consistently exceeded the depth of conceptual understanding — particularly for
tasks involving base rates, compound events, and sample size.

Adding the second site allowed revealing the same general pattern at both universities despite
differences in the difficulty hierarchy. One important implication concerns the teaching of probability
to future teachers. First, one cannot restrict oneself by measuring correctness only when assessing
probabilistic knowledge. One also needs to ask preservice teachers not only which solution is correct,
but also why a particular solution appears intuitively appealing and why it is inconsistent with
probabilistic reasoning.

Use of Al Tools

Al-assisted tools were used only for language improvement, correction of errors and formatting.
All scientific decisions, data analysis, interpretation, and conclusions were made and verified by the
authors.
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KOHTPUHTYUTHUBHBIE 3AJJAYM 110 TEOPUU BEPOSITHOCTEW B
HOAI'OTOBKE BYAYIIUX YUUTEJIEN MATEMATHUKMU:
PACCY/KAEHMUS, 3ABJIYXIEHUA U AHAJIN3 OHINBOK YUAIIIUXCA

AnHoTanus. JlaHHOE WCClIeJOBaHWE HM3y4aeT OTBETHI, OOBSICHEHUS W OIIEHKH CTYJCHTOB
MeJarOTUYECKUX CIEeNUATLHOCTEH 10 MaTeMaTHKe MpU paboTe C IMIECThI0O KOHTPUHTYUTHBHBIMU
3a/layaMy 10 TEOPUH BeposTHOCTEeH. OICHUBAIMCH TPH THMA JACSITEIBHOCTH: BBIOOP OTBETA,
MaTeMaTH4eCKoe 0ObSICHEHHE BRIOPAHHOTO OTBETA M aHAIM3 OITMOKY TUTIOTETUYECKOTO CTy/IeHTa. B
WCCIIEIOBAaHUU NIPUHSAIN ydacTue 172 cTyneHTa neaarornyeckux CrenuaibHOCTEed 0 MaTEMATHKE,
0TOOpaHHBIX METOI0M y0OHO BEIOOPKH U3 IBYX IeJarOrHueckux yueOHbIX 3aBeieHni Kazaxcrana
— OCHOBHas BbIOOpKa W3 145 dYenmoBek M3 YACTHOTO YHUBEpPCUTETAa AJMATHHCKOW O0NacTH u
JOTIOJTHUTENbHAs BBIOOPKA U3 27 CTYACHTOB TPETHETO Kypca JPYroro 4aCTHOTO y4eOHOTO 3aBe/ICHUS
XKetpicyckoit obmactu. [[u3aitH uccienoBaHus BKIIIOYA aHAIW3 OTBETOB C BHIOOPOM BapHWaHTa, a
Ttake komupoBanue 1 032 mnmchbMeHHBIX OOBsAcHeHMH M 1 032 OLEHOK € BO3MOXHBIMH
000CHOBAHMSIMH YYaCTHUKaMU CBOUX OTBETOB W/WJIM KPUTUKON pELIEHUN TUIOTETUYECKOTO
cTyaeHTa. KonnuecTBeHHBIN aHAIU3 OXBATHIBAJI CJIOKHOCTD 3aJJaHUH, CpaBHEHHE Ha YPOBHE OJIOKOB,
CpaBHEHHE MOArPYII OCHOBHON BBIOOPKH IO MPU3HAKY MPOXOXKACHUS KypCOB, a TAKXKE MOCTPOCHUE
YCPEIHEHHBIX I10 MOIMYJISILUU JIOTUCTHYECKUX PETPECCUOHHBIX MOJIENEN ¢ OTBETaMU, BJIOKEHHBIMHU
B yuyacTHHKOB. KauecTBEHHbIN aHATN3 BKIIIOYANl TEMAaTHUYECKOE KOIMPOBaHKE OOBSICHEHUH U OLIEHOK
C MOCJENYIUIEH SKCIEPTHOM MPOBEPKOM cXeMbl KoaupoBaHusA. lIpenctaBieHbl TpU OCHOBHBIX
pe3ynbraTta. Bo-niepBeiX, pa3peiB Mex 1y 3agaHusMu 1-3 u 3amanusiMu 4—6 Obl1 0COOEHHO BBIPKEH
B OCHOBHOH BbIOOpKE. BO-BTOpBIX, HE3aBUCUMO OT MECTa IPOBEICHHS MCCIEI0BaHUs, TOYHOCTh
OTBETOB MPEBBIIIANIA KAYECTBO MUCHMEHHBIX OOBSCHEHUI M MENaroruueckux OICHOK, MOCKOJIBbKY
MHOTHE YYACTHUKHU BBIOMpAIN MPAaBUIbHBIA OTBET, HO HE MOTJIU OOBSCHUTH NMOUEMY WU JOJDKHBIM
00pa3oM OLIEHUTH OMKUOKY THIIOTETHUECKOTO CTYJeHTa Ha HanboJiee CIOKHBIX 3a/laHusX. B-TpeTbux,
B JIONOJIHUTENIbHOM BBIOOPKE HAOMIOANCS OTHOCUTEIHHO HU3KHUH TPAJUEHT CIOXKHOCTU 33/aHUM,
YTO MPUBEIIO K 3HAYNMOMY 3P (HEeKTy B3auMOACHCTBUS MEXKAY TUIOIIAIKON 1 OJIOKOM 3aJaHHiA.

KitoueBble c¢Ji0Ba: KOHTPUHTYUTHBHBIE BEpOSTHOCTHBIC 3a4aud, OyAyIIME Y4UTENsS
MaTeMaTHKH, BEPOATHOCTHOE MBIIUICHUE, 3a0NIyKIeHUs, TelIaroruyeckoe Cojep)KaHue 3HaHUH,
aHaJn3 OMMOOK yJaIuXxcs

Axnuem Opasxan®’, Hypoaynem Illoimapbex®, Apxam Baiimyxanos®

12SDU University, Kackenen, Kasakcran
3Inusc YXKancyripos ateiaars! XKericy yausepcuteri, Tanasikopran, Kazakctan
“e-mail: akniyet.orazkhan@sdu.edu.kz

246


https://doi.org/10.29333/ejmste/14177
https://hal.archives-ouvertes.fr/hal-01927861
https://hal.archives-ouvertes.fr/hal-01927861
mailto:241105022@sdu.edu.kz
mailto:241105022@sdu.edu.kz

SDU Bulletin: Pedagogy and Teaching Methods 2026/2 (75)

MATEMATHUKA MYFAJIMJIEPIH JASIPJIAY JAFBI
KOHTPUHTYUTUBTI BIKTUMAJIIBIK ECENTEPI: MAHBIMJIAY, KATE
TYCIHIKTEP 'KOHE OKYIIBI KATEJEPIH TAJIJAY

Anparna. by 3eprTey MareMaTHKa MOHIHIH 0oJIamaK MyFaliMIepiHiH anThl KOHTPUHTYUTUBTI
BIKTUMAJIIBIK ecenTepi OoipIHIIA OepreH »KayanTapblH, TYCIHAIPMENEPIH OHE THIIOTETUKAIBIK
CTYICHTTIH KaTelepiH OaramayblH KapacThIpajabl. YII TYpii opeKeT OarajaHipl: jKayar TaHJay,
TaHJaIFaH JKayalThl MaTEMaTHKAJBIK TYPFBIIAH TYCIHAIPY KOHE THUIOTETHKAIBIK CTYICHTTIH
KateciH Tangay. 3eprreyre KaszakcTanmarbl €Ki MeIarordKaliblK KOFapbl OKY OPHBIHAH BIHFAWIIBI
ipiKTey 9/1iciMEH JKMHAKTaIFaH 172 MaTeMaTHKa MaMaHABIFBIHBIH CTYJICHT-MYFATIMICP] KATBICThI —
AnmMatbl 00JIBICBIHIAFB] KEKe YHUBEpCUTETTEH 145 agaMHaH TypaThlH HET13r'1 ipikTeMe kaHe JKeTicy
00JIBICHIHIaFbI 0ACKa XKEeKe OKY OPHBIHBIH 27 YILIHII KypC CTYIEHTIHEH TYPaThlH KOChIMILIA IPIKTEME.
3epTTey AM3aiiHBl Kayall HYCKaJlapblH TalJaylbl, COHAAW-aK KaTbICYLIbLIAPJbIH >KayarnTapblH
Heri3aeyl )koHe/HeMece TMIOTETUKAIIBIK CTYACHT LIemIMIepiH cbiHaybl OoiibiHmIa 1 032 jxa3baia
tycingipme med 1 032 Oaramaynel koaTayabl KamThiabl. CaHABIK Tajijay TarChlpMaiapIbiH
KUBIHJBIFBIH, OJIOK JEHreHIHJEer1 CalbICThIpyJap/ibl, HET13r1 IpIKTeMeeri KypcTaH OTKEeH Killi
TONTAp/Ibl CANIBICTHIPY/ b, COHJIAI-aK KaThICYIIbIIAp 1II1HE KIPICTIPUITeH kKayanTapbl 0ap NOMyIsuus
OoMbIHIIIa OpTallajlaHFaH JIOTUCTUKAJIBIK perpeccust yJiruiepiH Oaramayabl KaMmTbiabl. Camaibik
Tajjayra TYCIHAIpMenep MeH Oaranaynapiabl TaKbIPBINTHIK KOJTAy, OJaH KEHIH KOATAYy CXEMacChIH
caparnTaManbIK TeKcepy KipJi. YII Heri3ri HoTxke kepceTuinl. bipinmriaeH, 1-3 tanceipmanap MeH
4—6 TanicelpMaliap apachIH/IaFbl AJIIAKTHIK HET13T'1 IpikTeMe e aKblH Oaiikanapl. ExiHmineH, 3epTrey
OpHBIHA KapaMacTaH, >KayanTapJblH IYpPBICTBIFBI ka30alla TYCIHIIpMelep MEH IearoruKaibIK
Oaranaynap/blH CalacblHaH JKOFapbl OOJIIbl, OMTKEHI KONTEreH KaThICYLIbUIAP IYPHIC XKayalTbl
TaHJaraHbIMEH, €H KHbIH TalChIpManap/ia Here JAypblc €KEeHIH TYCIHIIpe alMmaabl Hemece
TUTIOTETUKAJIBIK CTYACHTTIH KaTeCiH Jyphic Oaranmail anmajapl. Y IIHIIIIEH, KOCBIMIIA IPIKTEMEe
TaICbhIPMa KHUBIH/BIFBIHBIH CaJIBICTBIPMAJIBl TYPJE TOMEH I'paJueHTI OaliKanibl, Oyl OpbIH MEH
TarceipMa OJIOTHI apachiHIa MaHBI3/Ibl ©3apa SPEKETTECY CEPIHE OKEIIII.

TyiiiH ce31ep: KOHTPUHTYUTUBTI BIKTUMAJIBIK €cenTepi, OoamiaKk MaTeMaTuKa MyFallimMaepi,
BIKTUMAJIJIBIK OMJIay, KaTe TYCIHIKTED, MMeIaroruKaJIblK Ma3MYHIBIK OUTIM, OKYIITBI KaTeIePiH Taaaay
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APAJIAC OKBITY KAFJIAMBIHJIA XUMUS MOHI MYFAJIMIHIH
KONTUIALIK KY3IPETTLITTH KAJIBIITACTBIPY KOJIJIAPBI

Anjaarna. Makanaja apanac OKbITY JKaFAalbIHIa XUMHUST MYFaJIIMIHIH KONTUIII KY3bIPETTUTINH
KAJIBIITaCTRIPY/IBIH TUIMAL KOJIJapbl KapacThIpblIaabl. XHUMHUSHBIH KypAeml, OlpaK KbI3bIKTbI
Ma3MyHBIH TE€K aHa TUIIHJe FaHAa €MeC, COHBIMEH KaTap OpBIC KOHE aFbUIINIBIH TUIAEPIHIE /e
Urepyre bIKIaI €TEeTIH JMIICTEMENIK TICUIAEP/l 13Jeyre oHe Herizeyre 06aca Hazap ayaapbliaaibl.
3epTTeyiH MaKcaTbl-TULAEPIH XUMMSIHBI OKBITY IPOILECIHE HHTETpalysIaHyblH KaMTaMachl3
€TETIH OKBITYJbIH MHHOBALUSJIBIK O/IICTEPIH 931pJey jKoHE YChIHY. JKyMmbIcTa XUMUSIIBIK JTAOUPUHT,
Oenrici3 3aTThl aHBIKTA, XUMHSUIBIK CO3JIIK OWBIHBI, MM(pIaHFaH ceiyieM oici, conmaii-ak CLIL
TOCUTIHIH HEri3ri KOMIOHEHTTEPIHIH Oipi O0JbIN TaObIAaThIH CKa((OIAUHT CTPATETHsCHl CUSIKTHI
o/licTeMENIK 9IICTep YChIHBUIFAH OHE CUMATTajJFaH. XUMHMSUIBIK JaOUPUHT 9/1IC1 MOTIHMEH >KYMBIC
Ke31H/e KOJJAaHbUIabl >KOHE OipHemie TUIAET] Ma3MyHJbl TYCIHY OHE Tajjay JarJbliIapblH
naMbITyFa OarbITTanFaH. Tasy gamy aliMarbl TYXKbIpbIMJIaMachlHa HET13JeNreH ckad@oaauHr
CTpaTeTHUsAChl OUTIM alylmbUIapAbl OKY MIHIETTEpPIH OpbIHIAyna JepOecTIKKE KOJ IKETKIZy
MaKcaThIH/Ia Ke3€H-KEe3e€HIMEH KOJIIayabl Ke3eii, Oy onapablH OUTIMIEpiH, JaFabliapbl MEH
TaHBIMJIBIK JIaFABIIApbIH JaMbITyFa bIKnan erefi. [ludpnanran ceiyieM omiciHiH THIMAUTII OUTIM
ATyIIBUIAPABIH CO3IK KOPBIH JKAKChl TYCIHYI'€ >KOHE €CTe CaKTayFa BIKMaJl €TETIH 9p CO3MIiH
MarblHAChlHa Haszap ayAapa OTBIPBIN, CO3JEpAiH KYpbUIbICHIHA MAarbIHAJIbI Ke3KapacreH
KapaWTHIHBIFBIHAA KOpiHenl. Makanaga COHBIMEH KaTap aFbUIIIBIH TUTIH HHTETpAUsIay Ke3iHIe
XUMUSL Ca0arbIHBIH OpPTYPJl KE3EHACPIHAE OCHI OJICTep/l KOJJIaHy OOWBIHIIA IMPAKTUKAIBIK
YCBHIHBICTap OepuIreH, OYJI CTYIACHTTEPIIH KOIl TUIAI KY3BIPETTUIINH KAJIBINTACTRIPY JCHICH1 MEH
OKBITY CalachlH apTTHIPYFa MYMKIHJIIK Oepei.

Tyilin ce3aep: XUMUSHBI KONTUII OKbITY, XUMHUSJIBIK JJAOUPUHT, XUMUSIIBIK CO3/IK OWBIHBI,
ckaddoyuHr, MuFa madybLT

Kipicne

XXI Fachlp pyxaHH JaMy >KOHE IEarOTHKAIBIK TEXHOJOTHSUIAPIBI JKEIEN EHri3y Ioyipi
perinae cumartananpl. KOFaMHBIH FHUIBIMUA-TEXHUKAIBIK TMPOTPECi TYJIFAHBIH WHTEJUICKTYaJJIbI
naMy JeHreiMeH, OHBbIH OelCeHIulriMeH »oHe Toyenci3fik aeHreiiMeH Tikenel OailllaHbBICTHI.
Bbyn yprictep oKpITyIbIH OacTankbl Ke3€HIHEH OacTan ©cKeleH YPHaKThlH pyXaHU-aJamreplIlTik
QJIeyeTiH KaJbITACThIPy, COHAAW-aK OJIAPJbIH aKMapaTThIK OMJIAybIH JaMBITy KaKETTLIIrH
e3ekTeHaipeni. OchiFaH OailaHbICTEI OpTa OiMiM Oepy Kyieci OKBITYAbIH WHHOBALIMSIIBIK
TEXHOJIOTUSIAPBIH  €HIi3y JKoHe OuriM Oepy Ma3MyHbBIH JKaHApTy apKbUIbl OKY HpOLECIH
KETUIipyre OaraapiaHaibl.

Kazakcran PecnyOnukachlHBIH KaHa TUT cascaThblH ICKE achIpyIbIH OacTalybl TOYeNCI3JIiK
aNFfaHHaH KeHiH Kem y3aMail Ke3eH-Ke3eHIMEH ICKe achIpbUIAThIH TUIAEp IiH YIITYFBIPIBIFE MOJICHU
#00achlH eHrizymeH OaitnanbIcThl. [lonm ochl Ke3eHHEH OacTam KONTUIAUIIKTI JaMbITyFa KOHE
azaMaTTapIbplH Oocekere KaOUIETTUIIriH apTThIpyFa OaFbITTANFaH €NiH TiT cascaThIHBIH JKaHa
KE3€HIH KAJIBIITACTHIPY Typajbl alTyra 001abl.

Ocpl xo00aHbI icke achlpy meHOepinae KazakcTaHHBIH Kainmbl OUTiIM OepeTiH MEKTeNnTepiH/e
2019 xpimman Oactam  yIoI  TUINE OKBITyFa Kemly KesfenreH. backlM ToHIEp peTiHe
KapaThUIBICTAHY-MaTeMaTHUKAJBIK ITUKI MIOHAEPI, aTam ailTKaHaa Qu3uKa, XUMUs, OHOIOTHS KOHE
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nH(pOpMATHKA aHBIKTAIABL. ByJl TOCIT MOHMIK JKOHE TUIAIK OLTIMII MHTErpanusuiay KaKeTTUliriHe
OaiimanpIcThl, Oyl OUTIM anymblIapAbl >kahaHJaHFaH oJIeM JKaFJaiiapblHa JaibIHAAyFa JKOHE
OJIap/IbIH KONTULA1 KY3bIPETTUIINH KaJbINTaCThIpyFa bIKnal erei [1-3].

binim Oepyni naMbITYIbIH Kas3ipri jKaFgalbIHIA JOCTYpJl KYHII3T1 OKBITY MEH IUQPIBIK
OHJIAMH-TEXHOJOT HsUIAp IbIH MHTETrpaIsichl 00BN TaObIIaThIH apaiac oKeITyas! (blended learning)
€HTi3y epeKIe ©3eKTi 00JbIn OThIp. byt Tocin OiniM Gepy mpoueciHiy HKEMAUTITiH apTThIpyFa FaHa
eMec, COHBIMEH KaTap OKBITY/bI JapajlaHIbpIpyFa JKarJai jkacayra MYMKIHIIK Oepeni, Oy acipece
Oonamrak MaMaHJapAbpl Jaspiayia MaHbI3ABL. 3epTTeyiep KOPCEeTKeHJEH, apamac OKBITY
KarmabplHIa OUTIM  anymipliap OHJIAWH-OPTAIaFrbl TEOPUSIIBIK JANUBIHIBIKTHL ayJUTOPHUSIAFEI
MIPAKTUKAIBIK IC-OPEKETIICH YHWIIECTIpe OTHIPHIN, MaTepHAABl Urepy KapKbIHBIH JepOec perreyre
MYMKIHIIK anaapl, Oy OuriMai wrepy camacbiHa OH ocep ereni [4]. Lludpisik pecypcrapabt
OenceHl TalmamaHy CTYIEHTTEPAIH JepOecTiri MeH OKY KbI3METIHIH HOTHXKeIepl YIIH
KayanKepIIUIIriH J1aMbITyFa bIKIal €Tel.

Aparnac OKpITy XMMHUSHBI OKBITYJa €pPEeKIIe MOHTE Me OO0JIajbl, OUTKEeHI OYJI TIOH TEOPHSUIBIK
OUTIM MEH MPaKTUKAIBIK JaFIbUIAPIbIH THIFBI3 OAMIAHBICKIH KaXXeT eTefl. FhutbiMu 3epTreynepe
BHPTYJIBI  3epTXaHAJApP MEH HWHTEPAKTHBTI MOJENBJICP CHUSKTHI ITUQPPIBIK TEXHOJOTHSIIAPIBI
KOJITaHy KYpJAeNl XUMUSJIBIK MPOIECTEP/l TEPEHIPEeK TYCIHYre BIKMajd €TETIHAIrl, al Oerme-0eT
cabakTap IKCIMEPUMEHTTIK JaFIbUIAp/bIH KaJbIMTACYbIH KAMTaMachl3 €TETIHIIr1 atam KepCceTUIreH
[4]. Ocpinaiima, oHIalH k9HE oQIaiiH OKbITY (OpMaNapblHbIH YHJIECYl CTYACHTTEPIIH TaHBIMIBIK
KOHE TMPAKTUKAIBIK KY3BIPETTUTIKTEPIH KaH-)KaKThl JaMBITYFa JKarjmad jkacaiiipl. By Typreiia
CLIL TocutiH KOJJaHy MOHAIK Ma3MyH MEH TUIIIK JAalbIHABIKTHI OIpIKTIpyre MYMKIHIIK Oepel,
OyJT KONTUII1 OPTaa OKBITYABIH THIMIUTITIH alTapIIbIKTal apTThIpaisl [5].

CLIL (Content and Language Integrated Learning) Tocimi kenTimai OutiM Oepyai Ky3ere
acChIpYBIH €H THIMJI KypaJJapblHbIH Oipi periHae KapacTeipbutianbl. OHbI Kongany [ToHmik OirimM
MEH aKaJeMUSJIBIK TUIMIK JaFabuIapibpl Oip yakbITTa JAaMBITYFa BIKNAJI €Teli. ATam alTKaH7a,
3eprreynep CLIL menOepiHmeri meTr TUTIHAE OKBITY OLTIM allyIIblIapablH KOCIOM MaWbIHABIKTHIH
MaHBI3/Ibl Kypamaac 0eJIiri 0oJbIn TaObUIaThIH FRUIBIMU aKIapaTThl 0acka TUIIE Tayaay, TYCIHIIPY
JKOHE KOJIJIaHy KaOUIeTIH KaJbIMTacThIpaThIHBIH KepceTedl [6]. CoHbiMeH KaTap, Banegas sxoHe
Sanchez xympictappinga CLIL-ai Oonamrak MyramiMaepal naspriay >KyHeciHe €HTi3y OJap.IblH
oAICTEMEINTIK MKeMIUTIrT MEH TUIAIK KY3BIPETTUTINH JaMbITyFa BIKIAJI €TETIHIT aTtan KOpCeTUIreH,
Oy ocipece KenTuIAl OLTIM Oepy JKaFJaibIHIa 6TE MaHbBI3BI [7].

Kentinai okpITYybI )Ky3ere achIpyaAblH THIMILTIIT KOOIHECE OKBITYIIBIHBIH KOCIOW JTalbIH/IBIK
JeHreiiHe OailmaHplcThl  eKeHiH aTtan oTkeH »JkeH. CLIL karmaiiplHma MyFainiM — OuTiM
ayapManibIChIHBIH (DYHKITUACHIH FaHA €MeC, COHBIMEH KaTap opTYypJi TUIAEpAEri Ma3MYHHBIH KOJI
JKETIMJIUTITIH KaMTaMachl3 €TEeTIH TUIIIK JIenaan pejiiH aTkapanasl. Kim xone Graham seprreynepi
OKBITYIIBIHBIH TUIIIK KOHE dJICTEMENIK JalbIHABIFBIHBIH sKOoFaphl qeHreii CLIL Garnapnamanapsia
COTT1 iCKe achIpyJblH HETi3ri (hakTopbl OOJIBIN TaOBLIATHIHBIH Adnenaeni [8]. ©3 keserinae, Lai
Oonamiak >kapatbulbicTaHy moHAepi myramimzaepiHiH CLIL Heri3inzeri MakcaTThl JalbIHABIFBI
OJIapJbIH KONTUIAl KY3BIPETTUIINH KaJBINTACTBIPYFa BIKIAN €TETIHIH KoHE Ka3ipri Outim Oepy
JKaFIalbIH/IA )KYMBICKA KOCIOM TalbIHBIFBIH apTTHIPATHIHBIH aTan oTTi [9].

KazakcTan FpUIBIMBIH/IA MIOHIIK JKOHE TUIMIK OKBITYIBI MHTETpaIusiay mMoceneci ae OenceHmi
3eprrenyne. CoHbiMeH, Satayev koHe OipyieckeH aBTopiapablH kymbicbiHAa CLIL-ai OutiM Oepy
MPAKTUKAChIHA €HT13Y OKBITY CallachlH apTThIpyFa BIKMAN €TETIH/IIr, anaiia MyFaliMAepIiH TUIIIK
JasipIBIFBIHBIH KETKUTIKCI3 AeHreliMeH OalimaHbICThl OipKaTap KUBIHABIKTAPMEH KaTap *KYpeTiHAIr
atan otinai [10]. byn memarorukanblk Kaapiapisl Aaspiay >KYHECiH MKETUIIIpy KaKeTTiriH
kepceteni. Karabassova xoHe San Isidro 3epTTeynepi TpaHCIMHIBH3M 3JE€MEHTTEpIH Naiinanany
TUIMIK KeAepruiepail a3ailTyFa MYMKIHJIIK OepeTiHiH J>KOHe OKy MaTepHajblH TYCIHY.I
KEHUIIETETIHIH KepceTel, Oy acipece KONTuIAl OKBITY *KaFJaibIHia MaHbI3ab! [11].

CLIL menOepinaeri MaHbI3Ibl 9ICTEMEIIK Kypall kaHa MaTepHalbl Urepy npolecinae outiM
aNyIIbUTApABl  Ke3E€H-KEe3eHIMEH KoJjjayra OarpITTaldfaH CKad(@OIIUHT CTPATETUsACHl  OOJIBII
taObmanpl. Mahan xoHe Ruiz de Zarobe okyprisreH okyieni IIONyIbIH HOTHXKeNepi
cka(POIAUHITIH KOTHUTHUBTI koHE TUIIIK JaFAblIapasl JaMBITYFa, acipece KeprulikTi emec Tiae
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OKBITY JKaFJalbIHIA BIKIAN eTeTiHiH kepceredi [12]. Byn crparerus OiniM amymibuUIapabIH JKEKe
EpeKIIeTIKTEPIH €eCKepyre >KOHE OJIapAbIH OKy MIHIETTepiH o3 OeTiHIIe OpbIHAay KaOlIeTiH
OIpTIHIET KaJBINTAaCTBIPYFa MYMKIHIIK Oepeti.

Kentinmi OimiM Oepy canmachlHAAFbl 3€pTTEYJep aKaAeMHSUIBIK TUIIIK KY3BIPETTUTIKTI
KaJBINITACTRIPYIBIH MaHBIB3ABUIBIFBIH KopceTeni. (Garcia »KYMBICH aKaJeMUSUIBIK TUIII MEHTepy
JICHreil TOHJIK Ma3MYHJbl MEHIepy camachlHa TIKEeJIeH ocep eTETiHIH Kepcerenmi, Oy Tl MeH
Ma3MyH bl OIPIKTIpY/i TaOBICTBI OKBITYIIBIH HETi3ri mapThl erei [13].

Foutbimu omebuertepai Tanpay apanac okeity MeH CLIL tocimin Oipiktipy Bonamak xumus
MYFATIMICPIHIH KONTULI KY3BIPETTUIINH KAJTBIITACTBIPYIBIH THIMAI Kypaslbl OOJIBIN TaOBLIaIbI
JIeTeH KOPBITBIHIBI )KacayFa MYMKIHIIK Oeperi. by Tocin moHmik OuTiMIi TepeH urepysi FaHa eMec,
COHBIMEH Karap OuriM Oepy JKYHECiHIH 3aMaHayW TajJanTapblHa COWKEeC KeJIeTiH TUIIIK,
KOMMYHUKATHBTIK JKOHE KOCIOM JaFAbliIap/ibl JAMBITYbl KAMTaMaChI3 €Te/Il.

3amaHayH FBUIBIMM 3€pTTEYNIEpAl Taijay kel TUlal OutiM Oepy JKyHeciHae apajac OKbITY MEH
CLIL TexHOJOTHUSACHIH €HII3y Macesenepl KeHIHEH KapacThIpblIaThIHBIH KepceTel. [leTenaik xxoHe
OTaHJIBIK aBTOpJApAbIH €HOEKTEepIHAE MOHJIK Ma3MyH MEH TUIJI MHTErpauusuiayAblH THIMILIITI,
COHJAM-aK IUQPPIBIK TEXHOJOTHSIAPIBIH OKY MPOIECIHE OH dcepl MSJENACH . OAeOueTKe Moy
Oonamak XMMHsS MyFaliMAEpIH Jaspiay YIIiH TyOereii maHbI3bl Oap OipkaTap LIEHIUIMEreH
aCTmeKTUIep/I1 aHBIKTAIbI.

EH anmpiMeH, KOJIIAHBICTAFbl 3€pPTTEYJIEpAC apanac OKBITY JKaFAalblHIa OoamaxK XuMHS
MyFaiMepl — CTYAEHTTEPIH KONTUIAl KY3bIPETTUIINH KaJbIITACTBIPYIbIH 9ICTEMENIK TETIKTep1
KETKUTIKCI3 armbutrad. JKyMBICTApAbIH KOMIIUTINT XUMHSUIBIK Ma3MYHHBIH €pEeKIIeNIriH KoHe
MYFAIIMHIH KOCIOM JalbIHABIFBIH ecKepMel, yHuBepcuteTTeri Outimre Hemece sxanmbl CLIL
CypakTapbIiHa OaFbITTAJFaH.

Fruteimu oeOuerTepae Korapbl OKy OpHBIHIA XUMHSHBI OKBITY TIPOIIECIHAC YII TUII (Ka3ak,
OpBIC OHE AaFbUIIIBIH) HMHTETpaIUsIaydblH ToKipuOere OaFbITTAIFAaH MOJEIBACP]l IIEKTEYi
yceiHbUTFaH. OHJIAlH koHE oduIaifH OKBITY (popMajapblHBIH YidjeciMmi karaaibiaaa [loraik OutiM
MEH TULMIK JaFaplIapabl Oip yakbITTa KaJbIITACTHIPYAbl KAMTaMachl3 €TETIH HAKTBI ICTEP MEH
omictep (MbICabl, OMBIH, TEKCUKAIIBIK )KOHE KOTHUTUBTIK CTpATErusiap) *KETKUTIKT1 3€PTTEIMETEH.

OKBITYIIBIHBIH, ~TUIAIK JaspiblFblHA KOMBLIATBHIH TalanTapiAblH >KOFapbl JEHreill MeH
OKBITYIIBUIAPABIH ©3JIEpiHAe Je, OUTIM alymibliapAa Ja aFbUIINIBIH TUTIH MEHIEpYIIH JKETKUTIKCI3
JICHTeH1 apachlHAAFbl KAWIIBUIBIK epekiie mpobiema Ooibim  TaObutagel. HoTmkeciHAe OKy
MPOIECIHAC JWIeMMa TYbIHAANABI TOHJIK Ma3MYHJbl WI€pyre HeMece TUIAIK Ky3bIPETTLIIKTI
JaMbITyFa Hazap ayaapy. byji acmekT FeUIBIMH 3epTTeyliepAe A€ KETKUIIKTI Typae KamTblIMaraH
YKOHE KOCBIMIIIA 3€PTTEY/l KAXKET STeIl.

FouiblMH  ONKBUIBIK  YII TULAIH HMHTETPALMSCHIH JKOHE WHHOBAIMIIBIK I€JarorHKalbIK
TEXHOJIOTHSIIApbl KOJJIAaHYJbl €CKEepPEe OTBIPBIN, apajac OKBITY >KaFdalblHIa OoJaliaK XuMus
MyFamiMAEpiHiH KONTUII KY3bIPETTUIIrH KaIbINITACTRIPYIbIH KEHICH1 9/11CTEMECIHIH KETKUTIKCI3
o3ipIIeHyiH/Ie KAThIP

byn 3eprTeyain MakcaThl Ka3akK, OpPBIC JKOHE aFbUINIBIH TULAEPIH HMHTErpanusiay Heri3iHjae
apajac OKBITY JKaFfaiiplHga Oojamak XdMHsS MYFalIMIEpiHIH KONTUIAI KY3BIPETTUIINH
KAJBINTACTRIPYIBIH THIM/I SICTEPIH TEOPUSIIBIK HETI3[ey >KOHE MPaKTHUKAIBIK 93ipiey OoJIbII
TaObIIa/IbI.

Kolibuiran MakcaTKa >KeTy YIIIH KONTUIIlI OKBITYIBIH KOJJAHBICTAaFbl TOCUIAEPIH Tajiayra,
TUIMJII TIEIarOTUKANBIK TeXHOoIoTusmapael (consly imriae CLIL xone ckaddolIuHT) aHBIKTayFa,
COHJIali-aK XMMHSHBI OKBITY MpPOIECIHAE TUT MEH Ma3MyHJIbl HHTErpanusuiayra OarbITTalFaH
ONICTEMENIIK QJicTep/l d3ipyieyre *oHE ChIHAKTAH OTKI3yre OalgaHbICThl MIHJIETTEpAl IIelry
Ke3JeNel.

3epTrey rumore3achl  Oojamlak  XMMHA ~ MYFANTIMICPIHIH — KONTUINI  KY3BIPETTLTIriH
KaJBINITACTRIPY, €rep OKBITY MPOIleci apaiac OKBITY JKaFaaWbiHIa YibIMAacTeipbuica xoHe CLIL
TEXHOJIOTUSIIAPbIH, CKaQ(OIINHITI XKOHE IOH PETIHIE AaMBITyFa OaFbITTAIFaH apHaibl 931pJIeHreH
ONIICTeMENIIK SicTep/i MaljganaHa OTBIPBIN, MOHAIK Ma3MyH MeH TuiaepAl (Ka3ak, OpbIC >KoHeE
aFbUIIIBIH) OIpIKTIpyre Heri3enreH 6osca, THIMIIpeK 601aabl qereH 0oykaM O0JIbIN TaObUIAIbI.
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Marepuangap MeH daicrep

Kentinaimik Ky3IpeTTUNKTI KaJbIITACThIpyJa KOJAAHBUIATBIH oicTepre. HWHTEpOenceHai
omicTep, aKMmapaTThIK-KOMMYHHKATHBTI TEXHO-JIOTHSUIAP, TEOPHUSIIBIK CBIHU TYPFBIIAH ONIayIbl
JaMBITY, T.0. KaTaJbl.

XUMUSHBI aFbUIBIH TUTIH KIPIKTipe OKBITYyJa OPTYPJi aybI3Ila, BH3YaJJIBIK, MPAKTHKAJIBIK
onmicTepae Kojmansiaael [14]. Op omic Oec Herisri Ke3eHHEH TYpajbl: MalbIHABIK, Oarmapiay,
AQHAJIMTUKAJIBIK, KOJIIAaHOANBI JKOHE KOPBITHIHIBI. Op Ke3eHAe Oip omicTi Hemece Oacka omicTi
KOJTaHyFa 0OJIa/Ibl.

Crnimpanpulik KaruaaThel OOMbIHIIA KypbUIFaH OuIiM Oepy Oarnapiamacs! J[>xepom bpyHepain
binim 6epy yaepici (1960) aTThl eHOETIH/EC KapacThIpbUIFAaH TaHBIMJIBIK TeopHsiFa Herizaeneai [15].
OHBIH MIKIpIHIIE, €H KypHedl MaTepuallblH €31 OYPbIC KYPBUIBIMJANIbII, JYPHIC YCHIHBUIATHIH
0oJica, OHBI TINTI KiIKEHTal Oananap/a TyCIiHE aajbl.

BbpyHep anaMHBIH TaHBIMIBIK KaOUIeTl IApTThl TypAe OeJIIHreH YII caThlJaH Typajbl el
TYKBIPBIMAANIbI:

*OesceH/ 1l ((KyYMBIC yepiciHae OutimM any);

*OeliHeNiK (CypeTTep MeH OeitHenep/IiH KoMeriMeH OUTiM airy);

*TaHOAJBIK (CO37IEp MEH CaHIapAbIH KOMETIMEH OLTIM airy).

byn coupanpai Ourim  Oepy Oaraapiamachl TYKBIPBIMBIHBIH JaMyblHa cebern OouiFaH.
bpynepain kymbicbiHa HeriaenareH. Choupanpai OuriM  Oepy OarapiaMachbIHBIH — HETI3r1
epeKILEeTIKTePI:

*CTY/ICHT OKY OpHBIHJA OKBIFAaH Ke3JI¢ TAKBIPBHIITHI HEMece MOHJI OipHele peT KaWTaiar
OKHJIBI;

*opOip KalTanan OKbIFaH CaliblH TaKbIPHINTHIH HEMECe OHHIH KYPAEUIIri apTa Tyceal,

*)KaHa OUTIM aJJbIHFBI OUTIMMEH THIFBI3 OalIaHBICTHI JKOHE OyFaH JCHIH ajbIHFaH aKmapar
TYPFBICBIHAH KapaCThIPbLIAIBI.

Kenrtinai Oimim Oepyae auHTaQOHIBIK Kypand-)KaOOpIKTap, ayAawo, BHUACO KEIIeHI —
CTYJIEHTTEPAIH aybI3Ila XKoHe ka30aia ayaapyaarsl OUTIMIH KEeTUIIpy, cabaKTa mai anaHbuIaThiH
CO3/IK KOPBIH KOCBHIMIIIA JKaHA CO3JepMEH 0ailbITy, TONBIKTHIPY, (GYHKIIMOHAABIK CayaTThUIbIFbIH
JaMbITy ~MakcaTblHAa KojjaHbutagel. CoHpal-ak, OKBITY YHAEpiCiHAE MYJIbTUMEIUSIIBIK
OarapiiaMaliapblHBIH KOMETIMEH, FajaMTOp JKEJICIHEH aJIbIHFaH oJIeMIIK >KaFjaiiap, >kaHalra
MeIarOTUKAJIBIK TeXHOJOTHUSI-JIAPABIH TYPJl 9JIIC — TOCUIAEPl, KOMMYHUKATUBTIK OAaFBITTaFbl OKBITY
ANIEMEHTTEP1 KEeH KOJIJIaHbUTaIbl. AKNApaTThIK KOMMYHUKATHBTI KYpaJJapblH THIMIUTITT OLIiM
ayIIbUIapAbIH cabaKKa AeTeH KbI3bIFYIIBUIBIFBIH apPTThIPAJIbl, oJI, TUSHAKTHI OKYy-MaTepuai apbiH
anJplH-aja JaWbIHIAM, CTYACHTKE OepuireHae yakbITThl yHemzeyre Oousiajpl. COHBIMEH Katap
MyFaJIiM Ka3ipri OKy OpHBIHJAFbl aKMapaTThIK Kypalaapiabl jkeTik meHrepy, Power Point, Active
Studio 6armapiamanapbIMeH )KYMBIC iCTEN KaHa KOWMal YHeMi HHTEPHET KYHeCIHIer1 dKaHaIbIKTap
MEeH e3repictepial ©3iHIH KociOu mebepiirine KoijgaHa Oury, OUTIM KEHICTIriH KeHEeHTy, amry
OaFpITHIHAAFBI ©3repicTep MEH dJeMIIK OiliM Oepy KeHICTIriHe Kipyre TajnblHy Kepek. Op cabakra
aKmaparThlK Kypalgapibl MaianaHy apKbUIbl XUMHUS TOHIH YII TUIIE OKBITYIbl >KakKcapTyra
OpEKeT jKacallblHaAbl. Op cabakTa oMiCc — TOCUIAEPIl TaKbIPhIIIKA HeMece CaOaKThIH Ke3eHIHE
0aiiaHbICTHI TYPIAEHAIpYTe O0IabI.

XUMUSHBI YII TUIE€ OKBITY OapbIChIHIA MYFadiMMEH OUIIM aIyIIbIHBIH ©3apa KapbIM-
KAaThIHACBIH ©3repTy MaHBI3/Ibl POJIb aTKapaabl. ONUTKeH1 OyJ1 MoceTe TiKene kac ypraKThlH KOHIT-
KYyHiHe, O- epiciHe, QYHHETAaHBIMBIHA OCEp €Ty JKOJBIMEH JKY3ere achIpbuiagpl. MyHAa OKy
MakcaThl, MPUHIUITEP1, YHBIMAACTHIPY (hopManmapbl, Ma3MYHBI, OICTEPl, pecypcTapbl, HOTHXKeENepi
Ja MaHbI3AbL. XUMHS cabaKTapbhlHIA aFbUIIMIBIH TUTIHAET1 akmapaTThl KaObuinay, TYCIHY, Talnaay
OapbIChIHAA OUTIM amymIbUIapAbIH OLTiM, OUTIK, JaFAbUTAPBIHBIH AaMYybIHA, FRUIBIMH JYHUETaHBIMFA
ve OOJTybl YIIIH OKBITYIIBI XKOHE CTYJIEHT €Ki )KaKThIK AUJAKTUKAIBIK MaKcaT >KoHE MIHJET OOJIBIM
ecenrenmiHeni. Typmi omic-Tocimmepai, AWTAKTUKAIBIK OWBIHAApABI OiliM Oepy ynepiciHe
KIPIKTIpy/ie OJIapJbIH OKY MaKcaThl, MIiHJETI OHE Typi TaHzamn ainbiHajpl [16]. Omic- Tocinaep
MBIHaJIaii Heri3ri OarbITTapaa 60Iybl MYMKIH:

- Cabak MakcaTbIHa caii 9JIic- TOCUIIEP TaHAM abIHAIBI;
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- Oky ynzepici 91ic- TOCUIAEP/IiH, TUIAKTUKATBIK OUBIHAAPIBIH epexkKeliepiHe OarbIHAIbI;

- Oky MaTepuasblH OMBIH PECYpChI PETiH/IC Taii1anaHaIbl.

XUMUSHBI aFbUILIBIH TUTIHJE OKBITYIA TYPJIL 9fic- Tocuiuep Kosiganbuiaabl. Onapasl MbIHaIAH
HEri3T1 TonTapra axbIpaTyra 00JaIbl:

- Op Typ:ni xymbaKrap;

- CailibicTap;

- MogaenaepMeH KyMbIC xKacay;

- XUMHSITBIK TOKIpHOEIep oTKi3y;

- Teopusisik OLTIMIEP CAUBICHL;

- IlpesenTanus cabakrap;

- KommbroTtepiik oiibiHAap koHE T.0.

binim Gepy Ma3MyHBIHBIH Heri3iH cabak Kypaipl. Cabak apKbliabl FHUIBIMH jKaHAJBIKTAp JKOHE
aZaMTepIIlUTiK TopOue CTYyAEHTTepre eTki3uiedl. ByriHri TaHma kenTuLal XuMUsi cabakTapbiH
3aMaHayM eTill YHWbIMJAacThIpMail Ke3[e/reH MakcaTKa »KeTy MyMKIH eMec. 3aMaHayu cabakTap/bl
CTYACHTTEPAIH €H CYUKIM1 )KaTThIFybl- OMBIHMEH OaillaHbICTBIPY CTYACHTKE Jie, OUTIM allylIblFa J1a
KaH- JKAKThl KOJainbl. OWTKEHI OWBIH CTYJIEHTTEpJIH OpEKETIH KYWEIeHTIH, JaMbITaThlH
METOJUKANBIK odIC MIHAETIH aTkapa amanbl. OWbH, OIpiHIIIIEH, OKY J>KOHE JHJIAKTHK
TarceIpManap/Isl My pecypchl 00Jica, eKIHIIIIEH, OM- OPICT1 JaMbITa Ibl, TUII, CONUICY KaOUIeTiH
KEHENTEe/].

- Xumusa cabGakTapblH VII TUIAE OKBITYyZa €H THIMII OoJicTepniH Oipi — Mura maldybla
crparerusicel [17]. Mura malOybUiIbIH MIHIETI MEKPOTOII KOMETIMEH aHa HIesIapabl amry. by
o/lic MocesieHIH MenIiMiH TabyFa YMThUIFaH OUTIM alyllbUIapAblH KHUsUIJaFaH UIesUIapblH allyra
MYMKIH-IIUTIK Oepeni. Mnesnap HerypibIM Ken Oosica, AyphIC )KayanTap bBIKTUMAJIIbIFbl COFYPIIbIM
kerm Oosanmel. byn crpareruss MoceNeHIH €H Jyphic IIeHIiMAep KOWMAachlH acay YIIiH
KOJITaHbLIaIb.

- Mwra maOybUIIbl aFBUIMIBIH TUTIHE OKBITBUIATBIH TOMTApAa TEOPUSUIBIK cabakTapia,
KYNTap/la HeMece KEKe IKYMBIC OapbIChIHIa KOJJaHyFa THIMIL. byn OuliM  adylnibIHBIH
OCJICEHIUIITIH apTTHIPYFa, TaKBIPBINTHIH €H ©3€KTi MICIIIMIH 13/IeyTe JKaFaaid TyFbI3aabl. TemeHzae
MUFa Ma0ybLT CTPATETUSICHIHBIH ChI30aChl YCHIHBLI/IBI:

SARAAA

v
WMpaesmapapl reHepauusiay 24ici. KaTteicymeuiap 6ipiaece OTHIPBIT KHBIH
MOCEIEHI  MICHMIyIe opeKeT jKacaiapl: OHBI MICNIy YIIIH ©31HOIK
HICSTaphIH alTFa TacTaiael. «Mura malybLUD» TOMEHACTINIE 6TKI3UIEI].

v v v
-€IIKaHai miKIp -K€3 KEJIr'eH OiKip- - HJesapra TYCIHIK-
HIeKTeIMEH, 11 aiiTyra GoIajpl, TeMe OepiuIMeRl,
MYMKIHIITIHIIIE, 0J1 KaObLIJaHaIbL. oJIap MiHJeTTepre
JKOFapbl JayBICIICH OPKIMHIH OiKipi TiKemeH 6aiiTaHbICTHI
aHTBLTYBI KaKeT KYHIEBI. TYPZE aHTBLTA/IBL.

1 cyper — Mura mabybu1 9AiCiHIH KYPBIIBIMBI

An wiugppnanean cevinem SICIH >Ky3€re achlpy YIUIH TaKbIPBINKA KATHICTHl aHBIKTaMaaap MEH
TYKbIpbIMJIaMajiap aFbUIIIBIH TUTIHAE Ka3blJIbII, KUBIHABI TYPIHAE HMIAIBUIBII TaCTala/Ibl.

CryneHTTep OCBhl KMBIHJBLIAPAbI KMHAY apKbUIBI TOJBIK TYPBIC COMIEMII aHbIKTaWabl. by
onicTi cabak YCTiHIE KOJAaHy CTYIEHTTEpAiH MOHHIH Ma3MyHbIHA KaTBICTBI OUTiMAEpi MEH Kartap
ceiieMepAl TyphIC KYpacThIpy apKbUIbl TPaMMaTHKANIBIK JaFIblIaphl TeKcepiieai. Mpicasbl:
Alcohols react with alkaline and alkaline earth metals to form salt-like compounds-alcoholates
ceiIeMiH XHUHaKTay. bys1 oICTIH THIMIALIIrT CTYAEHTTEp Ke3 KEeJreH TYpJeri ColneMIi KypacToipy
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YIIIH op Ce3re JKeKe — KeKe MOH Oepeni, corIeMIl KYpacThIpy Ke3iHIe op CO3/iH MarblHACKIH
TYCIHYI'€ YMTBUIAJIBI )KOHE 9P CO3/IIH €CTe CaKTalyblHA KOMEKTECEe 1.
Kecre 1. Xumusnoig 1abupunm aoici

Alcohols alkaline metals
and react to
compounds alcoholates form
with alkaline earth salt-like

Xumusnvlk aabupunm 20icin CTyIEHTTEpre OEpuUIreH MOTIHMEH JKYMBIC jKacay/a KOJJaHyFa
oomaner [18, 19]. bimiM amymbuiap MaaiMeTTEpl AYphIC MaijagaHca, COHbIHA JCHIH *OJ Taba
anajpl. JKous sKOFapFbl cOJ JKaKTarbl OypblmTaH Oactanaabl. COUPTTEP TaKbIPbIObIHA JTa0UPUHTKA
YKacaJbIHFaH YJIri KenTiputin oteip. (Alcohols).

Organic In alcohols one A class of
compounds HA hydrogen atom is organic com-
contain one or | replaced by an _jpounds with an
more hydroxyl organic functional aldehyde  group
groups group: R— O — H. (-CHO).
135;8
A A A
Ethyl alcohol is The names of Alcohols are
a product of simple alcohols obtained by
feriicntation o * according to < oxidizing
: i | JUPAC are formed alkanes
Orgzmc with the addition
IOMICES of the suffix "- ol".
[2F:] Hi Hi
v v A4
Many alcohols Monohydric
are participants Ha saturated alcohols [XOK finish
in important »| enter the body into —»
biochemical an anesthetic state
processes

2 cypeT — XUMUSUIIBIK JJAOUPUHT O/IICIHIH KYPBUIBIMBI

VYHHBEPCUTETTE MOH MOTIHAIK alMacThIpYAbl XUMHSJIBIK (opMymanapiasl, TeHACYIEpIi,
TEPMUHOJIOTUSIHBI JKOHE HOMEHKJATypaHbl 3epTTeyae KojaaHyra Oomnajsl. CoHbIMEH, OLTIMII
JKaJblaay JKoHe XKyieney cabarplHa 013 OUTIM aylIbulapFa KeJleci TalChIpMaHbl YChIHA ajlaMbl3.

Peakumsimap TeHneynepiH KypbIHBI3, 3aTTap/AblH aTTapblH XUMHUSUIBIK (popMynanapMeH
aJIMaCTBIPBIHBI3, 00C OPBIH/IBI TOJNTBHIPBIHBI3 XKoHE KO3(DHUITMEHTTEP I OPHATACTHIPBIHBI3!
1)Bromoethane+ potassium hydroxide —.......... + potassium bromide
Kayaber:Bromoethane+ potassium hydroxide —ethanol + potassium bromide
CoHsBr + KOH — CoHs OH + KBr
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2) calcium carbide + water — calcium hydroxide + .......
JKaya6wi:calcium carbide+ water — calcium hydroxide + acetylene
CaC, + 2HOH — Ca(OH), + C;H;

MyHpaii TarcelpmMa 3aTTapAblH aTaylapbl MEH OJIapIblH (GOopMyNanapbl apachlHIa, COHIAN-aK
3aTTap MEH TEHJEYJIep aTayliapbl apachliHa e3apa aybicyap xacay, KodQpQpUIUEeHTTEepl Kypy KoHe
peaxius TeHACYJIEPiH jKa3y KaOUIeTTEpiH JaMBITYFa BIKIAT CTeI1.

CryneHTTep/iH jkaHa TaKbIPBIT OOMBIHINA YIITUIAEC ajFaH OUTIMAEpiH XKyHeneyre Ko KeTKi3y
YIIiH MbIHaAail Tarcelpma Oepyre Oomazpl. bepinren 3arTtapiIplH KacHETTEPiH — CalBICTBIPHIIM,
apTHIFBIH Ta0y apKbUIBL.

carbon
dioxide

Kayaopr: CO, Carbon dioxide JKayaObr: CeHyy
JIHOKCHJ yIIIepoa I'ekcan
KeMip KbIIIKBLI Ia3bl Hexane

3 cyper - Benrici3 3aTThI TaIl 9/ici TanChIpMachl

OpranukaiblK 3aTTapAblH XUMUSUIBIK KaCUETTEPiH MBICHIKTayFa apHalFaH THIMJI 9MICTEPIiH
61p1 Oenrici3 3aTThl Tan. MyHJa CTYA€HTTEP KOCBUIBICTBIH XUMHUSIIBIK KAacHETIHE CYHeHE OTBIPHII
Oenrici3 3aTThIH (JOPMYJIACHl MEH aTayblH TaybIll, XUMHSUIIBIK PEaKIUs TCHACYIH Ka3a Ibl.

JKaya6er:Hydrogen (cytek) H, | JKayaGbr:propene (mporneH) Cs;Hg
C6H6+ 3H3 _’Cﬁng CH3-CH:CH3+I‘IBI'_> CH3-CI‘BI’-CH3
4 cypet - benriciz 3aTThI Tanm 91iCi TaNICHIPMAacChI

binim anymeutapaply Xumusi cabakTapblHIa AaFbUIIIBIH  TUTIHIETT OKBUIBIM  JIaFIBICHIH
KaJbITACTBIPYFa apHAJIFAH TalChIpMallap OpbIHAAyda OAICTEpHi TYPJICHIIpY TIOHTEe JereH
KbI3bIFYIIBUIBIFBIH aPTTBIPYFa OH BIKIAJ JKACAUTHIHBI TOKIPHOE KY3iHIe OailKaIbl.

ConbiMeH Oipre MOHIIK-TULIIK KIPIKTIpIN OKBITY ca0aKTapblHAA Yi TalChIPMAachlH TEKCEpyre
HeMece kKaHa cabakThl OeKiTyre KosgaHyma, THIMII omiCTiH Oipi Xumusiwik co30ix oiibiabl [20].
biniM anymbuiap kaHa TakbIpblITa anFaH OUTIMAEPIH KOPTBHIHIbLIAY HEMece KaiTanay YIIiH
Oepinetin Tamnceipma. CTyneHTTEp aHbIKTamMalap[bl XOHE TEPMUHAEPAl AaFbUILIBIH TUTIHAET1
aTaynapbIMEeH COMKeCTeHIIpYl Kepek.

Kecre 2. Xumusnvix co30ik otiviHbl

Taxvipein: TOTBIFY TOTBIKCBI3AHY PEAKLIUSIIAPI
Tema: OKHCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIMU
Theme: Redox reaction

254



SDU Bulletin: Pedagogy and Teaching Methods 2026/2 (75)

Oacka OeIIeKTeH
ANIEKTPOH KAOBLI-TaNThIH
Oemmektep (aTom,
MOJIEKYJIA, MOH)

TOTBIFV TOTBIKCBI3JIAHY
peaknusicel/Redox reaction

particles (atom, molecule,
ion) that transfer
electrons to another
particle

0acka OeJIeKKe dJIEeKTPOH

T OTBIKCBI3IaHILIPFBILII

a chemical reaction in

TapaTaThiH OOJIIIIEeKTED / reducer which atoms have their
(aToM, MOJIEKyJIa, HOH) oxidation number
changed
aTOMap/IbIH TOTBIFY T OTBIKTBIPFBILI particles (atom, molecule,
JIOPEIKEC] e3repyiMeH [ oxidizer ion) that gain electrons
OapaThlH peaKius from another particle
AIIEKTPOH/IBI KaObLIAaY TOTBIKCHI3IaHY a chemical process
mporeci / reduction involving the gain of

electrons
a chemical process
involving the loss o
electrons

ANIEKTPOH/IBI Oepy mporieci Toteiry / Oxidation

et TuTIH KIPIKTIPII OKBITYJAFbI KaHA Kojjiay oaictepi perinjae ckadoiIuHT CTpaTerusiChiH
KOHEe OUTIM camachlH JKaKCcapTy, CTYJISHTTEPIIH JKaFbIMIBI KEKe KACHETTEPiH JaMBITYy YIIiH
Kojmanyra Oonanel. Oy ckaddonaunari-Oys Oanara Hemece jkaHaJaH OacTayliblFa MOCENEHI
mienlyre, TalChIpMaHbl OpBIHJAyFa HEMece JKeKe KyII-KIrepi MeH MYMKIHAIKTEpIHEH ThIC
MakcaTTapra jKeTyre MyMKIiHIiK Oepetin mporecc[21].

Scaffolding (kasak TimiHe aymapraHma Kermipimesiep, Koiaay gercH MarbiHanbl Oepemi) CLIL
OMICIHIH HETI3r1 KypaymbuiapbiHbIH Oipi Oosbin TaObmansl. Cxaddonmuuar JI.C. BeroTckuiiapiy
KaKbIH apajiarbl JaMy aiiMarbl KOHIIETIIMAChIHA HETI3JeNITeH KoHE KOJAAy ’Kacal OTBHIPY apKbLIbI
CTYIEHTTIH JKEKe ©31 OpbIHIAl ajaThIHIAWl >KaFgaiiFra JKeTKi3yre Oaca Hazap ayaapbUlajibl.
Ckabdonauar cabakThIH Ke3 KEITreH ME3eTIHIE XKy3ere achIpblaybl MyMKiH. CkaddoaguHr Tek
Ma3MYH/JIBIK CHIIaTTa €MeC, CTYIEHTTEpIiH TUINIK AaFAbUIapblH JaMbITyFa Ja OarbITTanaTbIHbIHA
MOH Oepury Kepek.

Tuimai ckaddonauur TtancelpManapibpl OpbIHAAYAa HEMece >KaHa TYKbIpbIMIaMalap.ibl
yipeHyne OuriMrepiepiiH o3 OeTIHIIE >KYMBIC acayblH apTThipaabl. XXI Faceipaarel Oi3M1H €H
HETI3r1 MaKCaThIMBI3JIBIH Oipi CTYIAEHTTEpAiH ©30eTiHIIe J>KYMBIC jkKacail Ouly JaFapLIapbIH
KaneinTactelpy. CkaQoaguHr cTpaTerusuiapblH TOMEHJETINIe KOpPCETCEK OCHIHBIH OapIibIK
TYpJIEPiH aFbUIIIBIH TUTIH KIPIKTIpe OKBITY cabaKTapbIHa KOJIIaHyFa 00JIaIbl.

JlaybIcTaIn OKy

KepHekimikTep AHa TiIiH KOJIJaHy

Cxaddomnauar :
I'padHKaIbIK CTpaTerHsIapEL Yiri
opraHamsep KepceTy
// N\
s
4
ATJTBIHFBI OLTIMMEH TonTa, KyITa
GaiiTaHBICTHIPY Ceiinem >K¥i\mc
1a6I0H JapeIH
YCHIHY

5 cypet — CkadpGoIAUHT CTapTErusichl

MpicanFa XUMHSIHBI aFBUIIIBIH TUTIHAE OKBITY OapbhICBIHIA KECTE YCHIHBIN, KECTeHIH IIIiHe
Ma3MyHJIbl alaThlH apHaibl JIEeKCHKaHbl /(pasamapasl  Kipikripyre Oomansl. Coa  CHAKTHI
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3epTXaHANbIK JKYMBICTApJa €H Kyplemi IIBIKKaH HOTIKeJIepai Tanmay. MyHnail skarmaiina
rpadukTep HEMEce Tuarpamma yATUIepiH YChIHY apKbUIBI KOJIaay KepceTyre 00m1aibl.

Ckaddonauar yIKeH FUMapaTTap TYpPFhI3yFa KOMEKTeceTiH Oosca, OuTiM cajacelHOa
ckadHoNIMHT CTYICHTTEP/IH JaFAbUIapBIH, OUTIMIEPIH JKOHE Oiyiay NEHTeHIepiH TaMBITYFa BIKIAJ
eTei.

Bonamak xuMus MyFamiMIEpiHIiH KONTUIAI KY3BIPETTUIIrH KaJbIITACTBIpyFa OarbITTaJFaH
WHTEPAKTUBTI TEXHOJOTHSIAPIABI, IUAAKTUKANBIK OWbHAapabl, CLIL »rmeMeHTTepiH >KoHe
ckaONIMHT CTPATETHSICHIH JKYHEel KOJJAaHY XUMHSUIBIK OUTIMII Wrepyai FaHa eMec, COHBIMEH
Karap CTYACHTTEPIiH TULMIK, TAHBIMABIK J>KOHE KOMMYHUKATHBTIK JaFIblIapbIH JTaMBITYIbI
KaMTamachbl3 eTelli. YCHIHBUIFaH oJiCTeMeNIepli MPAaKTUKAJIBIK ICKEe achlpy OJIapIbl ChIHAKTAH
OTKI3yal KoHe OuTiM Oepy MpOIECiHIH HAKThI KaFJaibIHIa THIMIUTIKTI Oaranay sl Tajuamn eTel.

3epmmeyoi yuivimoacmulpy dcoHe 3Kcnepumenm kezeyoepi. llemarorukanablK SKCIEPUMEHT
KOFapbl OKYy OPHBIHBIH Oa3achlHma «OpraHukaiablK XUMHUS» IIOHIH OKBITY asChIHIA JKy3ere
achIpbUIABl. 3€pTTey JKYMBICBIHBIH JKalmbl y3aKkTbiFbl 10 anrtanel Kypanael (Oapibirsl 20
aKaJeMUsIIBIK carar: OHbIH ImriHAe 10 carar gopic, 10 carar ceMUHap >KOHE 3€pPTXAHAIIBIK
cabakTap). DKCIIEPUMEHT KYHeN Typ/ie YUBIMIACThIPBIIFaH YIIT HET13T1 KE3€HHEH TYPbL:

1. Jativinovix xezeyi (I anma): DKCUEPUMEHTTIK >KoHE OakpUiay TONTAPBIHIAFBI
CTYIEHTTEPAIH OacTamkbl TUIMIK >KOHE TOHIIK OUTIM JCHTeWIH aHBIKTAy MaKCaThIHAA Kipic
TUArHOCTUKAchl  (mpe-tect) okypridingi. KemnrTingi oKy KOHTEHTI, aFbUIIBIH  TUTIHACT1
TEPMUHOJIOTHSUIIBIK CO3JIIKTEP, UHTEPAKTUBTI TarchblpManap MeH ckaddoiauHrke apHajFaH Tipek-
chI30aiap o3ipiaeHl.

2. Heeizei (unmepsenyusinvik) keszey (8 anma): DxcnepumentTik Tonta CLIL omicHamacs
MeH TrelMuduKanms 3JIeMEeHTTEpIH KIPIKTIpe OTBIPBIN jKacajdFaH apHailbl OKBITY Oaraapiamachl
(MHTEPBEHITNS) KY3ETe aChIPBUIIBL.

3. Kopvimwvinowl kezen (1 anma): OKbITY HOTHXKEIEPiH Oaranay YIIiH €Ki TONTa Ja KOPBITHIHIbI
OakpuIay (MOCT-TECT) KYPri3UTiN, AJIBIHFAH MOTIMETTEPIe CTATUCTUKAJIBIK TAJIJIAy YKacasbl.

3eprTeyaiH OOBEKTHUBTUINH KaMTamachl3 €Ty YIIH Oakpuiay >KOHE JKCIIEPUMEHTTIK
TONTapAarbl OKY OaFmapiiaMachlHBIH Ma3MYHBI MEH Kesiemi Oipael Oomapl, anaiga OKBITY
omicHamackl MeH (hopMallapbIHaa TyOeTelIi allbIpMalIbUTBIKTAp CaKTaJIbl:

e bakwviniay moobwinoa (1507-29, N=22): OkpiTy mactypii hopmarra xyprizingi. Teopusibik
MaTepuaiap CTaHAAPTThI Jopic TypiHAe Oepiiin, ceMuHap cabaKTapbhIHAA AICTYPJIi KATTHIFYJIap
MEH ecenTep mbIFapblapl. CabakTap HET131HEH aHa TUTIHAE OTTi, ajl aFbUIIIBIH TUTIHACT1 XUMHUSITBIK
TEPMUHJIEP OKY YIEepiCiHe TepeH KipIKTIpUIMeH, TeK Co3iK JeHreiinae (ayaapMa TypiHjae) FaHa
KapacTbIPbLIIbIL.

o Dxcnepumenmmix monma (1507-19, N=21): OkpITy moHmIK-TUIIIK KipikTipin okeiTy (CLIL)
xoHe apanac OkbITy (blended learning) karmpartrapeiHa Heridaenai. Op cabak KypbUIbIMbIHA
TOMEH/IET1/IeH HAKThI QJIICTEP JKYHesl TYpAe KIpIKTIpiIIi:

o Kana mamepuanoer meneepy xezeninoe: TUINIK KeOEpriHi kKOO KoHE TEPMUHIECPII UTEPY
yuriH «Ckaddoaaunary cTpaterusacsl (BU3yaiabl TipekTep, hopMynanap MEH aFbUIIIbIHINA aTaylap
Katap OepiireH kecremnep) xoHe «Mura madybun KOIIaHbUIIbL.

o binimoi beximy oicoHe KonO0aHy KeseHiHOe: AFBUINIBIH TUTIHIET1 TEPMHUHAEPAl KOHTEKCT
IIiHAe TYCIHY JaFAbUIApBIH JaMBITYy YIIH «XUMUSUIBIK JAOUPUHTY KOHE «XHUMUSIBIK CO3IIK»
JUIaKTUKAIIBIK OMBIHIAPHI YIHBIMIACTHIPBITIIBI.

o Pegnexcua owcone 6Oazanay «reseninde: CTyNEHTTEPIIH OKBUIBIM JKOHE Ka3bLIBIM
JaFabplIapblH  KemeHai Tekcepy MakcatbiHaa «llludpmanran ceitnem» xoHe «benrici3 3arThl
aHbpIKTa»  omictepi KonmaHpuiabl. OchUTaiillia, OSKCIEPUMEHTTIK TONTaFbl  MHTEPBEHIIUS
CTYACHTTEPAIH TEK XUMHSUIBIK 3aHABUIBIKTApIbl TYCIHYIH FaHa eMec, COHbIMEH Oipre arblIIIbIH
TUTIH]IE KOCI0M KOMMYHUKAIUSAFA TYCY JIaF IbIAPBIH KAJBIITACTBIPYIbl MAKCaT €TTi.

bazanay xypanoapul, Kpumepuiinepi ocoHe OuUACHOCMUKANLIK Oauiemoep. IKCIEPUMEHT
OapbICBIHAA CTYACHTTEPAIH KONTULAI Ky3blperTinirin 6aranay CLIL omicHaMachIHBIH TalanTapblHa
caif koc 6arbITThl (dual-focused) cunatka me 60m1bl. baranay Kypanbl peTiHae apHaiibl o3ipJeHIeH
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JMArHOCTHKAJIBIK TarchlpMaliap KemieHi KoJMAaHbuiibl. CTYASHTTEpIIH TarchipMaiapIbl OpbIHIAY
HOTIDKENEpi Keeci eKi Heri3ri KpuTepuil OoiibIHIIA OaraaaH bl

1. [Ionoix (xoenumuemix) kpumeputi: OpPTaHUKAIBIK XUMHUS 3aHIBUIBIKTAPBIH TYCIHYI,
XUMHUSUTBIK (hopMysiaiap MEH peakius TeHICYIEePiH IYPBIC KYPACTHIPYHI.

2. Tinoix (komMmyHukamuemix) kpumepuil: AFbUIIIBIH TUTIHACTT XUMHSIIBIK TEPMHHOJIOTUSHBI
IYPBIC KOJIAHYBI, aKaJIEMUSIIBIK COWJIEMJCPAl TPAMMATHKAIBIK JKOHE JICKCHKAIBIK TYPFBIIAH
cayaTThl KypacTbipysl («lLudpranran ceinem» xoue T.0.).

KenTinai Ky3bIpeTTUTIKTIH KaJbINTacy JCHIeHi YHUBEPCUTETTIH AOCTYpJi Oaranay kyieciHe
OeliiMenTeH Y IeHr el mKajaa OOMbIHINA eIIeH T

o JKozapwr oeneeir (85-100%): CTymeHT XUMUSUIIBIK YFBIMIAP/IBI TOJIBIK MEHI€PreH, aFbUIIIbIH
TUTIHAETT TePMHUHACPAl €pKiH opi Kareci3 KOJIAaHAJbl, TAlChIPMaHbl CIIKAHIAH cKapQOIIIMHT
(Kommay) KaXeT eTreit o3 OeTiHIe OPbIHIANIbI.

e Opmawa oeneeti (70-84%): CTyaeHT MOHAIK Ma3MYH/IbI TYCIHE 1, OipaK aFbLIIIBIH TUTIHIET
TePMUHJIIEP/A1 KOJIJaHy/a HEeMece CoeWJieM KypacThlpyla IIIiHapa KaTelmikTep Kidepeni.
TancelpManbl OpbpIHAY YILIIH MYFaIIMHIH HEMECEe BU3YallJIbl TIPEKTEP/IIH KOMETIH KaXeT eTel.

o Tomen Oeneeii (<70%): CTyneHT XUMUSIIBIK 3aHIBUIBIKTAPABI TYCIHYJE *OHE aFrblIIIbIH
TUTIHJETT KOCIOM  JIKCMKAaHBl  KOJJIaHyJa aWTapibIKTall  KUBIHABIKTapFa Tam  OoJjabl.
TanceipmanapapiH 6ackiM 06JTIri AYPHIC OpbIHAATIMAFaH.

Kypanoapowiy eanuominiei men cenimoiniei (Validity and Reliability) ]JlnarHoCTHKAIBIK
TarceIpMaIapIbIH Ma3MYHJBIK BaTUATUIIN OJIAPABIH « XUMHUS MYFaTIMAEPIH daspiay» OutiMm Oepy
OaFaapIaMachIHBIH OKY JKYMBIC JKOCIAphIHA jkoHe «OpraHuKaiblK XHMHUS» MOHIHIH CHIUTa0yChIHA
TOJIBIK COMKeC KelylMeH KaMmTamachl3 eTuIIl. Ommey KypaiaapelHbIH ceHiMautiri (reliability)
OaranayablH OippIHFall pyOpHKaTOpPbIH (CTaHAAPTTHI JYpBIC >KayanTap MaTpHUILIAChl) KOJJIaHy
apKpUIBl KamMTaMachl3 eTuiai. bynm OaramaynplH CyOBEKTHBTUIITIH TOMEHICTIN, CTYACHTTEPAIH
MOHJIIK JKOHE TUIAIK KOPCETKIMITePIH HAKThl MAaTeMAaTHKAJIbIK MaWbI30€H €cenTen IIbIFapyra
MYMKIHIK Oep/Ii.

Ocel cumarrasFad oJicHaMa MEH OJIeMAep HETBIHAEC JKYPri3UireH TeaaroruKajIbiK
AKCIIEPUMEHTTIH CaHJIBIK HOTHIKETIEP1 Keneci 0emiMae TaaKplIaHaIbl.

HoTu:kenep MeH TajKbljiayJaap

Y CHIHBUIFAH OMICTEMEINK TOCUIIEPAIH THIMAUIINIH TEKCEepy MaKCaThIH/Ia XHMHSHBI OKBITY
MPOIECIHAC CTYACHTTEPIIH KONTUIAI KY3BIPETTUIINHIH KaJblliTacy JEHreliH Oarajayra
OarpITTAIFAH TICATOTHKAJIBIK 3€pPTTCYy YHBIMAACTHIPBULABL. 3epTreyre «XuMHs MyFaTiMIepiH
nasipiiay» OuriM Oepy OarapiamMachIHBIH CTYACHTTEP1 KaThICTBI: SKCIIEPUMEHTTIK TonThl 1507-19
(N = 21) ToOBIHBIH cTyAeHTTEpi, an Oakbutay TOOBIH 1507-29 (N = 22) TOOBIHBIH CTYACHTTEpI
Kypaspl.

CryneHTTepaiH yiarepiM KOepCeTKIIITepi TOMEHIEr1 CypeTTe >KOHE ecenTey OapbIChIHAA
KOPCETUITCH:

6 cyper — CTyneHTTepAiH OHJIaiH raTdopma apKblibl KOPCETKIIITepl
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3eprTey OapbhIChIHIIA apaliac OKBITY JKaFAalbIHAa KOJIIAHBLIATHIH SICTePIIH OPKANCHICBIHBIH
HOTIDKENUTITIH aHBIKTayFa epeKlle Hazap aynapbulgbl. DKCHEPUMEHTTIK TOINTa OKBITY aJIThI
ONIICTEeMENIK TOCUIAep KEHICHIH KOJJaHy apKbUIbl JKY3€re achIpbUIAbI, al Oakbulay TOOBIHIA
OKBITYBIH JIOCTYPIIi MOJEI CAaKTaJIIbl.

OOBEKTHBTI AEpeKTepAl ally YLIIH KeJleci OICTep HETi3IHIe 93IpJICHIeH TarchlpMaiap/bl
OpBIHAAY/IBI KAMTUTBIH JTUATHOCTUKA JKYPri3uiai: Mura malysll, MuQpIaHFaH COUIEM, XUMHSITBIK
naOupuHT, OENTici3 3aTThl aHBIKTA, XUMUSUIBIK CO3MIK JKoHE CKad(OJIUMHT CTPaTETHsCHI.
Hotmwxenepni 6aranay aypbic OpbIHIQIFaH TalChIpMaap caHbl OOMBIHINIA JKY3€re achIpbUIIbI, Oy
MIOH/TIK Ma3MYH/IBI 7, TULAIK JaFIpLIapAbl 1a MEHIepy JCHIeiiH aHbIKTayFa MYMKIHIIK Oep/Ii.

Hotmwxenepni tanmay op omic OoifplHIIA Oeyiek XKYpri3iiai, OyJl OJIapJblH CalbICTBIPMAIIbI
TUIMJAUTITIH aHBIKTAyFa JKOHE TalChIpMallapJbl OPBIHIAYABIH JKAIIbl TaOBICTBUIBIK JCHTCHIH
aHbIKTayFa MYMKIHAIK Oepai. Oun yuIiH TancelpManapAblH 9p Typl OOMbIHIIA MalbI3IBIK
KOPCETKILITEP ecenTel/Il, COJaH KeillH opTallia MOH aHbIKTaJI/Ibl.

DKCIEPUMEHTTIK TONTAFBI op d7ic OOWBIHIIA TAIICBIpMAaJapAbl OPBIHAAY HOTIKEIepi 3-KecTeie
KEJITIPUITEH.

Kecte 3. Ooicmep botivinua mancuipmanapost opblHOAy Hamudicenepi (IKChepuUMeHmmix mon)

Ne gjicrep
Crynentrep Jypbic Iaiib13 (%)
canbl (n=21) OpbIHAAJABI (N)
1 Mura mabybLn 21
15 71,4%
2 Mudpnanran ceitnem 21
16 76,2%
3 XUMUSIIBIK JIJAOUPUHT 21
14 66,7%
4 Benrici3 3aTThI aHBIKTA 21
13 61,9%
5 XUMUSIBIK CO3/IK 21
17 81,0%
6 Ckaddonguar 21
P 14 66,7%

Oprama MoH popmynacsr:

MyH/Ia:
X; — op oICTiH MaBI3bI
n — oxicrep caubl (6)

¥ = 2.71,4+762+ 66,7+ 619+ 81,0+ 66,7

= 70,69
6 %o

Kecte 4. Odicmep Ooiivinuwa mancvipmanapoul opeinoay namudcenepi (baxviiay moowt)
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Ne ogaicrep Crynenrrep Jypsic IMaiib13 (%)
canbl (n=22) OpbIHAAJABI (1)
1 Mura malysin 22 12 54,5%
2 Iudpranran ceinem 22 13 59,1%
3 XUMUSITBIK JTAOUPUHT 22 11 50,0%
4 Benrici3 3aTThI aHBIKTA 22 10 45,5%
5 XUMMSAIBIK CO3IIK 22 14 63,6%
6 Cxkaddosrguar 22 11 50,0%
2. 54,5+ 59,1+ 50,0+ 45,5+ 63,6 + 50,0
X = = 53,8%
6
CTaTUCTHUKANBIK ecenTeyiep ¥ CTATUCTHKAIBIK 9/1iC1 apKBIIIbI €CENTEI/II.
3 — KecTene eKi TONTHIH Kbl MOHAECP1 KOPCETUITeH:
Kecre 5. Konmuneenmmix xecme
Ton HMypbic Jlypbic emec Bapbirel
DKCHEPUMEHTTIK 15 6 21
bakpinay 12 10 22
Bapnbirst 27 16 43
Kyrinerin monzep (E)
__KOJI * 6araH
© Kaumel
DKCIIEPUMEHTTIK JAYPHIC:
E—21*27—1319
43 Y
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DKCIIEPUMEHTTIK JTYPHIC EMeC:

2116 781

43
bakpuiay (mypsic):

_ 22 %27 — 1381

43 Y
bakpuiay (mypsic emec):

B 22 %16 — 819

43

) Z (0 — E)?

xe= E

_ (15-13.19)2 (6—7.81)> (12-13.81)> (10-8.19)?

X2 1319 ' 781 ' 1381 ' 819
0.25+0.42+0.24+0.40=1.31

Epxinaix nopexeci:
df =Q2-1)(2-1) =1

Kputukaibik MoH:
X2crie = 3.84

¥2ecen = 13.1 < 3.84

XZ KPUTEPHUIIH €CenTey HOTHKECl (xz = 1.31; p > 0.05) skcepuMEHTTIK XoHE OaKpLIay
TONTaphl apachIHIAFbl aWBIPMAIIBUIBIK Ka3ipri Ke3eHJe CTAaTUCTHKAIBIK MaHBI3BUIBIK JCHICHiHEe
KETIEreHIH KOopceTTi. Byl eH anabIMeH 3epTTeyre KaThICKaH PECIOHACHTTED CaHBIHBIH IIaFbIH
6osybiMeH (kanmbel N=43) Tycinaipiiesai. JlereHMeH, cTaTUCTUKAIBIK MaHbI3bl aibIPMAIIBLIBIKTBIH
0oJIMayblHa KapaMacTaH, CaHIBIK KOPCETKIIITep SKCIEPUMEHTTIK TONTa aWKbIH OH JWHAMHKA
KaJBIITACKAHBIH pacTaiifibl. Mura malybll, XUMUSUIBIK JaOUPUHT, IIHU(PIAHFaH COWUJIEM >KOHE
ckaoJITUHT CcTpaTerHsUIapbIH KEMIEHA1 TYPAE KOJJAaHFaH SKCIEPUMEHTTIK TON CTYIASHTTEPIHIH
oprata kepcetkimii 70.6%-1b1 Kypaca, A9cTypii opMaTTa OKbIFaH OaKplIay TOOBIHBIH KOPCETKIII1
53.8%-1a xanasl.

By mMonimMeTTep YCHIHBUIFAH 9MIICTEMENIK TOCULACPIIH KONTUIAI OpTaja XUMHUSIHBI OKBITYIAaFbl
MPaKTUKAIBIK THIMILIITIH Kepcereni. MHTepakTUBTI oficTep MEH redMuduKanus 3JIeMEHTTEpPiH
apanac OKBITY aFJaiiblH[a KOJAAaHy CTYIEHTTEPiH TaHBIMJBIK OCJICEHIUIIrH apTThIPBII, TLIIIK
KelepruiepZii TeMeHAeTyre OH bIKnan erefl. bomamakra Oyl omicTepAiH  THUIMAUTITIH
CTaTUCTHKAJBIK TYPFBIIaH HAKTHI JOJIENCY YIIIH PECHOHJICHTTEP CAHBIH apTTBIPHII, AyKbIMJIbI
MeJaroTUKaIbIK SKCIIEPUMEHT JKYPrizy KocnapiaHyaa.

3eprrTeyaiH mekTeyaepi

Ocbl 3epTTeyAiH 00BEKTUBTLIINH KaMTaMachl3 €Ty MakcaTbIH/la OHBIH OipKaTap IIEeKTeyJepiH
allIbIK aTamn ©TKeH koH. BbipiHIIifeH, 3epTTeyre KaTbiICKaH PECIIOHACHTTEP CaHBIHBIH (IpIKTEMEHIH)
marbiH  0omyel  (N=43) TomTap apachblHAAFrbl HOTIKENEPAIH CTAaTUCTUKAJIBIK  MaHBI3/IbI
aiteipmamibLIBIK qeHreiine (x> = 1.31; p > 0.05) xxeryine MmymKinAik 6epmeni. ExinmineH, makanaaa
OKCIEPUMEHTTIH JKalmbl y3akThiFbl (10 anTa) MeH Oaranay KypalJapblHBIH KpUTepUiiepi
HaKTbUIAHFaHBIMEH, 3€pTTEy TEK WHTEPBEHIMANAH KeHiHri (post-test) KeciHIi HOTHXKenepre
Heri3JeNreH, aj Kipic AMarHOCTHKACBHIHBIH (pre-test) CTaTUCTUKANBIK CANIBICTBIPYBI KYPri3iIMei.
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Conpnpikran, ansiaFaH 70.6% Korapbl KOPCETKIIl YCBIHBUIFAH OICTEPAIH OH JAWHAMHUKACHIH
KOpCeTKeHIMeH, Oouamakra OyJl HOTWKEHI TONBIKTa OekiTy YIIiH ipikTeMe KejeMi MeH
IKCIIEPUMEHT Y3aKTBIFBIH apTTHIPBIN, pre-test/post-test nu3aifiHBIMEH ayKbIMIBIPAK KOCBIMIIIA
3epTTeyNep XKYPrizy KO3/eIill OThIP.

Apanac oxbimy sca20atibiH0a XUMUSHbL KONMINOI OKbINYOblH JCYUeNi MOOeli:

¥copuein oThipran opictep (CLIL, cxaddonaunr, XUMHUAIBIK JTaOUPHUHT, T.0.) Ke3IeHCOK
emec, «Tenkepinren coiabim» (Flipped Classroom) ¢opmatsinaarel apanac okbity (Blended
Learning) mozeni aschiHIa KYHeni TypAe KOJMAaHbUTybl THic. OCBI 3epTTey ToXKipuOecine cyiieHe
OTBIPBIN, KONTUIAL KY3BIPETTUTIKTI KaJBINTACTHIPYIBIH VII KE3CHIIK MPAKTHKAIBIK MOMAETI
YCBIHBLTATBI:

Apanac oxbimy sHcagoativinoa 20icmepoi KOJLOAH) MOOei.

o 1-xezey: Cabaxka oetiinei oauvinovlK (Onnatin / AcunxpoHnost)

o Maxcamwvi: CTyneHTTEp/l )kKaHa TAKBIPBITITHIH TUIAIK dKOHE MOHIK 0a3achIMEH aJJIbIH ajia
TaHBICTHIPY.

o Konoanvinamoin  20icmep:  Cxadpdonmunr  crparerusicel.  Crynmentrepre  LMS
mwiardopmacs! (Moodle, Canvas T.0.) apKbLIbl aFbUILIBIH TUTIHJAETT OeHHeNeKusiap, riaoccapuitiep
MeH GopMynanap *Ka3blUIFaH BU3YaIbl TIpEK-KeCTeNep YChIHBLIA/IbI.

o Opekem: CTyIeHTTEp IopicXaHaFa KeIMecC OYPBIH HET13T1 TEPMUHIEP/1 1epOec MEeHTepe/l,
TUIAIK KeJAepriHi TOMEHICTE/II.

o 2-xezen: Cabak bapvicel (Oghaaiin / Cunxponovt bemne-oem)

o Maxcamur: TloHIIK Ma3MyHIIbI TE€PEHIETY, KOMMYHUKATUBTIK JaFJblIapbl KOHE ChIHU
OMJIayibl JAMBITY.

o Konoanvinamein adicmep: Mura madybu1, XUMHSUIBIK TaOUPUHT, benrici3 3aTThl aHBIKTA.

o Opekem: JlopiCXaHANIBIK yaKpIT TEOPHSHBI KaWTajgayra eMec, aKTUBTI OKBITyFa
xymcanaapl. CTyneHTTep IIaFblH TONTapJa KYMBIC ICTEIN, AaFbUINIBIH TUTIHAE TaJKbUIaysap
Kyprizeni. «XUMUSUIBIK JIAOUPUHTY» CHUSKTHI TeHMUMUKAIUS OMICTEPl apKbUIBI TarChlpMaIapIbl
OpBIHIAM, OKBITYIIBIAAH TIKEICH Kepl OalaHbIC anaibl.

o 3-xezey: Cabaxman xetiinei beximy sxcane oaeanay (Ounavin / Oghnaiin)

o Maxcamer: AnbiHFaH OUTIMAI JKYHeney, akaJeMHsUIbIK Ka3bUIbIM MEH OKbUIBIM JIaF IblJIapbIH
TeKcepy.

o Konoanvinamein adicmep. ndpnanran ceiinem, XUMUSIIBIK CO3IK ONBIHBI.

o Opekem: Ctynentrep onnaiH miatdopmana (Quizlet, LearningApps Hemece LMS tectrepi)
XUMUSIIBIK CO3/IIK OMBIHIAPBIH OWHAI, TepMUHAEPAl OekiTe . JKorapbl KOTHUTUBTI JEHT €I Taiam
etetiH «llludpnanran ceinem» TarnchlpMaiapblH OPbIHIAIN, FPAMMATUKAJIBIK AYPHIC aKaJEeMUSIIBIK
COIeM KypacThIpyFa MalllbIKTaHa/Ibl.

9oicmemeHni muimoi KoIOaHyoulH Heeizel wapmmapel: JKorapblga aTanfaH MoJelIb 63
HOTHXKECiH Oepy YIIIiH OipHellle MeAaroruKablK [MapTTap OPbIHAATYbl KaKeT:

1. Ungpaxypsinvimoviy wapm: OKy OpHBIHAA CTYISHTTEPAIH ANJbIH aja JailblHIaTyblHA
OHE OWBIH 3JEMEHTTEPIH KOJIJaHyblHa MYMKIHIIK OepeTiH TypakThl HUQPIbIK opTanbiH (LMS,
UHTEPHET) OOITyBI.

2. Oxvimywwinvly Koc Ky3vipemminici: OKBITYIIBI T€K XUMHS TOHIH FaHa e€Mec, COHbIMEH
6ipre arbutibiH TUTiHAe CLIL onicHamaceinbiy npuHuuntepin (BICS xone CALP npenreiinepin
aXbIpaTy, TULIIK MakcaT Kosl OlTy) MEHrepyi THiC.

3. HUxemoinix (Adanmueminix): OmicTepAl KONAaHY CTYACHTTEPAIH OacTankpl aFbUIIIBIH TiM1
NeHreiine Kapail Oediimmenyi kepek. Tinmik AeHredi TeMeH TonTapaa 1-ke3eHzieri (OHIAMH)
ckaddonauHr yieci GapbIHIIa )KOFaphl 00Tybl KaTaH KaJarajiaHalbl.

KopbIThIHABI

3epTTey HOTHIKENepl KenTul i Oi1iM Oepyre Heri3ieireH apauac OKbITY JKaFIailbIHAa XUMHUSHBI
OKBITYIbIH TMPAKTHUKAIBIK THIMAUINH KepceTeal. CalbIcThIpManbl Tajjay KepCeTKeHJEH,
HKCIEPUMEHTTIK TONTa TalChIpMalap/bl OpbIHAAYJaFbl OpTalla >KeTicTik aeHreii 70,6%-mpl, an
Oakputay TOObIHAA 53,8%-1bI Kypaabl. Byn kepceTkill YCBIHBUIFAH 9icTep]l KOJJaHa OTBHIPHII
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OKBIFAaH CTYACHTTEPJIiH KONTUIII KY3bIPETTUIINHIE OH JWHAMHUKA KAJBINTACKAHBIH AKbIHIANIbI.
EH >xorapbel HOTHXKeNEp «IIU(pIAHFAaH COUIEM» KOHE «XMMHUSJIBIK CO3MIK» CHSKTBHI JEKCHKara
OarpITTANIFAH OICTEPAl KOJIIaHy Ke31He TIpKenal, Oy TULNIK JKOHE MOHAIK Ma3MYH/IbI OIpIKTipyIiH
MaHBI3IBLIBIFBIH JTOJICIICH 1.

X2 KpUTEPHidiH KOJIaHa OTBIPBIN JKYPri3ulreH craThcTHKanblK Tanmay (x2=1.31; p>0.05)
TONTAp apachblHAaFbl ANWBIPMAIIBUIBIK Ka3ipri Ke3eHJe CTAaTUCTHKAJBIK MAaHBI3IBUIBIK JCHIeHiHe
KETIEreHiH KOpCceTTi. Anaiiia, OSKCIePHUMEHTTIK TONTa AaHBIKTAIFaH aWKbIH OH JIUHAMHKa
YCHIHBUIFAH OICTEMEINIK TOCULACPAIH MPAKTUKAIBIK THIMIUIIrT Typaslbl TY)KBIPBIM jKacayra Heri3
oepeni. Connaii-ak, OyJ1 HOTHXKeNIep 00JIamakTa CTATHCTUKAIIBIK MaHBI3IBUTBIKKA KOJI )KETKI3y YIIiH
pecroHeHTTep CcaHbIH (YATiHI) OJaH opi KEHEWTIN, AKCHEPUMEHTTIH Y3aKTBHIFBIH apTTHIPY
K@XETTUTINH KOpCceTe/Ii.

Apanac okpiTy TexHojorusmiapel MeH CLIL TociniHiH wuHTErpanuschl OoJamiak XuMus
MyFaIMJIEpIH Jaspiiayiarbl NEepCleKTUBAIbl OarbIT OOJBINT TaObUIAJbl JKOHE OJIApJbIH KONTUIIl
KY3BIPETTUIINH KaJbIITaCThIpyFa TIKEJIEW BIKHAT eTell. YCHIHBUIFAaH WHTEPAKTHBTI oJICTEp
CTYACHTTEPAIH OKY iC-OpEKETIH aHJaHJbIPBII, BIHTACHIH apTTHIPaIbl XKOHE 3aMaHayHu OuIiM Oepy
OpTachIHJIa KCIOM KY3BIPETTUIIKTIH ’KaH-’KaKThl JaMybIH KAaMTaMachl3 €TeIl.

IaiinananpuIFan dgedueTTep Tizimi

1 Ilocnanue [Ipesunenta Pecnyonuku Kazaxcran Hapony Kaszaxcrana ot 28despans 2007 r.
Hogeiit Kazaxcran B HOBoM mupe //MIHbopManmoHHO- mpaBoBasi cUCTeMa HOPMAaTHUBHBIX
npaBoBbIX akToB PecmyOonmuku Kazaxcran: Opauier.-[DnekTpoHHbIH pecypc|: Pexum
nocryma :http://adilet.zan.kz/rus/docs/K

2 Kazakcran PecnyOnukacel OimiM  Oepyai >koHE FeUIBIMABI AambITyabiH  2015-2020
KbUIIApFa apHaJFaH MeEMJICKeTTIK Oarmapmamacel. — Acrana: KP BbFM, 2015.-116.
[anexTpoHabl pecypc]. — https://kzref. org/sh-tilde-bilimberudi-damitudi-2015-2020-
jildarfa-arnalfan-jol.html.

3  Hazapbaes, H.A. CommansHas moaepuu3aiusi Kasaxcrana: J[paamars maroB k OOIIecTBy
Bceobmero Tpyna [Tekct] // Kazaxcranckas mpaBaa. — 2012,10 utosms. — Ne 218-219.

4  Kuzembayeva G., Tazhigulova A., Zhorabekova A. CLIL in secondary education during
distance learning // Contemporary Educational Technology. — 2021.

5 Konyssova A., Akhmetova A., Assanova D. CLIL practices in natural science subjects in
Kazakhstan // Cypriot Journal of Educational Sciences. — 2022.

6 Lee J.H., Lee H. Effects of CLIL on students’ language learning // Studies in Second
Language Learning and Teaching. — 2023.

7 Banegas D.L., Sanchez H.S. CLIL and teacher education: modern approaches // Teachers
and Teaching. — 2023.

8 Kim H., Graham K. Teacher professional development in CLIL contexts // LACLIL. —
2022.

9 Lai C.J. Transformative impact of pre-service CLIL science teacher education //
Humanities and Social Sciences Communications. — 2025.

10 Satayev M., Ashirbayev Y., Koshanova Z. Content and Language Integrated Learning in
Kazakhstan: A scoping review // 2024.

11 Karabassova L., San Isidro X. Translanguaging in CLIL classrooms in Kazakhstan //
International Journal of Multilingualism. — 2023.

12 Mahan K.R., Ruiz de Zarobe Y. Scaffolding English Language Learners: A Systematic
Review // Springer. — 2024.

13 Garcia C.M. Assessing academic language proficiency in bilingual education // Porta
Linguarum. — 2026.

14 Hypneucosa, C.K., AsumbaeBa JK.A. BHenpeHue NoOIUA3BIMHOTO OOpa30BaHUS: OIIBIT,

mpoOieMbl U nepcrnekTuBbl. BecTHrk KaparaHanHCKOTO TOCyIapCTBEHHOTO YHUBEPCHUTETA
- Kaparanna, 2015.-No2(62).-C.4-8.

262


http://adilet.zan.kz/rus/docs/K
https://articlekz.com/article/year/2015

SDU Bulletin: Pedagogy and Teaching Methods 2026/2 (75)

15

16

17

18

19

20

21

oo

10

11

12

13

Jill Surmont, Esli Struys, Maurits Van Den Noort, Piet Van De Craen.The effects of CLIL
on mathematical content learning: A longitudinal study. —Vrije Universiteit Brussel, 2016.
—331p.

Kanmer opra OutiM Oepy kyheciHAeri KenTuial OuTiM Oepyli JaMBITYIbIH 9JIICHAMAIBIK
KaMTaMachI3bIFbL: dicCHaMaNbIK Kypai. — bl.Anteiacapun areigarst ¥BA |, 2015, —11-12
0.

Kernucbaesa, b.A. Ilonusa3pranoe oOpa3oBaHue: TEOPHUS U METOJOJIOTHA. - AnMaTsl: Biim,
2000- 343c.

Vydrova, J.Studentskey competencies required for applicability in practice-students' point
of view //Scientific Papers of the University of Pardubice. —2018, Vol.26, 1ss.44. — P.245-
256.

Tatarinceva, A. Lifelong learning of gifted and talented students.//Espacios.- 2018, VVol.39,
Iss.2.—-N0.29

Uo6parumona, K.A., Kymaxmer, WM. K.Ymringi wenrepy 3aman TanmaObl. //Kazak
MEMJIEKETTIK KbI3JIap MeNarorukaiblK yHUBepcUTeTiHIH Xalapmbichl.- 2017, Ne6 (72),
b.28-31

Ucabekona, I'.Bb., [yiicenora, H.T., AxmeTtoBa, A. ['epmanusiubiH Ou1iM Oepy KyheciHaeri
CLIL TexXHOJOTHSACBHIHBIH Ka3ipri »araaibiHa cansicThipMalibl Tanzaay. //Bulletin of assawi
University.-2019, Ne2, -5.71-80.

References

Poslanie Prezidenta Respubliki Kazahstan narodu Kazahstana ot 28fevrald 2007 g. Novyi
Kazahstan v novom mire //Informasionno- pravovaia sistema normativnyh pravovyh aktov
Respubliki Kazahstan: Adilet.-[Elektronnyi resursj: Rejim dostupa
-http://adilet.zan.kz/rus/docs/K

Qazagstan Respublikasy bilim berudi jine gylymdy damytudyn 2015-2020 jyldarga
arnalgan memlekettik bagdarlamasy. — Astana: QR BGM, 2015.-11b. [elektrondy resurs]. —
https://kzref. org/sh-tilde-bilimberudi-damitudi-2015-2020-jildarfa-arnalfan-jol.html.
Nazarbaev, N.A. Sosidlnaia modernizasia Kazahstana: Dvadsidt sagov k Obsestvu
Vseobsego Truda [Teks] // Kazahstanskaia pravda. — 2012,10 iuld. — Ne 218-219.
Kuzembayeva G., Tazhigulova A., Zhorabekova A. CLIL in secondary education during
distance learning // Contemporary Educational Technology. — 2021.

Konyssova A., Akhmetova A., Assanova D. CLIL practices in natural science subjects in
Kazakhstan // Cypriot Journal of Educational Sciences. — 2022.

Lee J.H., Lee H. Effects of CLIL on students’ language learning // Studies in Second
Language Learning and Teaching. — 2023.

Banegas D.L., Sanchez H.S. CLIL and teacher education: modern approaches // Teachers
and Teaching. — 2023.

Kim H., Graham K. Teacher professional development in CLIL contexts // LACLIL. — 2022.
Lai C.J. Transformative impact of pre-service CLIL science teacher education // Humanities
and Social Sciences Communications. — 2025.

Satayev M., Ashirbayev Y., Koshanova Z. Content and Language Integrated Learning in
Kazakhstan: A scoping review // 2024.

Karabassova L., San Isidro X. Translanguaging in CLIL classrooms in Kazakhstan //
International Journal of Multilingualism. — 2023.

Mahan K.R., Ruiz de Zarobe Y. Scaffolding English Language Learners: A Systematic
Review // Springer. — 2024.

Garcia C.M. Assessing academic language proficiency in bilingual education // Porta
Linguarum. — 2026.

263



SDU Bulletin: Pedagogy and Teaching Methods 2026/2 (75)

14 Nurpeisova, S.K., Azimbaeva J.A. Vnedrenie poliazychnogo obrazovania: opyt, problemy i
perspektivy. Vestnik Karagandinskogo gosudarstvennogo universiteta - Karaganda, 2015.-
Ne2(62).-S.4-8.

15 Jill Surmont, Esli Struys, Maurits Van Den Noort, Piet Van De Craen.The effects of CLIL
on mathematical content learning: A longitudinal study. —Vrije Universiteit Brussel, 2016. —
331r.

16 Jalpy orta bilim beru jiiesindegi koptildi bilim berudi damytudyi &disnamalyq
kamtamasyzdygy: ddisnamalyq qiral. — Y.Altynsarin atyndagy UBA , 2015. — 11-12 b.

17 Jetpisbaeva, B.A. Poliazychnoe obrazovanie: teoria i metodologia.- Almaty: Bilim, 2000-
343s.

18 Vydrova, J.Studentskey competencies required for applicability in practice-students' point
of view //Scientific Papers of the University of Pardubice. —2018, Vol.26, Iss.44. — P.245-
256.

19 Tatarinceva, A. Lifelong learning of gifted and talented students.//Espacios.- 2018, Vol.39,
Iss.2.—-N0.29

20 Ibragimova, J.A., Jaimahmet, I.J.Ustild1 mefigeru zaman talaby. //Qazaq memlekettik qyzdar
pedagogikalyq universitetinii Habarsysy.- 2017, Ne6 (72), B.28-31 21

21 Isabekova, G.B., Diiisenova, N.T., Ahmetova, A. Germanianyi bilim beru jiiiesindegt CLIL
tehnologiasynyfi qazirgi jagdaiyna salystyrmaly taldau. //Bulletin of assawi University.-
2019, Ne2, -B.71-80.

Bumemuposa Anust, Tytimebaesa I'ynumocan™?, Illacpaesa bubueynw®, Keinvuubaesa INvanap®
L23IOKITY umenu O Kanubexosa Illvimxenm, Kazaxcman
“lleHTpanbHO-A3MaTCKUf ”HHOBALMOHHBINA yHUBEpcuTeT, [llvimkenm, Kazaxcman
*e-mail: tgulimzhan@bk.ru

MIYTU ®OPMUPOBAHUA MOJUA3ZBIYHON KOMIIETEHIIUA
YUYUTEJIAA XUMHUHU

AHHoTanusi. B cratee paccmarpuBaroTcs 3¢ddexTuBHBIE CrOCOOb  GOPMHUPOBAHUS
MOJIUA3BIYHON KOMIETCHLIMH YYHUTENS XHMHUU B YCIOBHSIX CMelIaHHOro oO0ydeHus. OCHOBHOE
BHUMAaHUE YJENAETCS MOUCKY U OOOCHOBAaHUIO METOJOJIOTUYECKUX MOJIXOJ0B, CHOCOOCTBYIOLIUX
YCBOGHHIO CIIO’KHOTO, HO MHTEPECHOTO COJEpKAHHUSI XUMUU HE TOJILKO Ha POJHOM sI3bIKE, HO U Ha
PYCCKOM U aHTJIMKACKOM si3bIkax. Llenb nccnenoBanusi-pa3padoTaTh U NPeUI0KUTh HHHOBAI[MOHHBIE
MeTO/IbI 00y4YeHHUs:, 0OecreynBaloIie UHTErPallMio S3bIKOB B IMPOLIECC MpenojaBaHus XUMUHU. B
paboTe mpeacTaBlieHbl W ONUCAHBl TaKME METOJUYECKHE MPUEMBI, KaK XUMHYECKHH JTaOUpHUHT,
OTpelield HEU3BECTHOE BEUIECTBO, Wrpa XUMHUYECKHIl CJIOBaph, METOJ 3alu(pOBaHHOTO
MIPEJIOKEHUs, a TAK)Ke CTpaTerus ckaQoaauHra, SBISIOMIAsACS OJHUM U3 OCHOBHBIX KOMIIOHEHTOB
noaxona CLIL.Meton Xumuueckuid JJaOUPUHT MCIOJb3yeTCs MpU paboTe ¢ TEKCTOM M HaIpaBlieH
Ha pa3BUTHE HABBHIKOB TMOHMMAHUS U aHANM3a COJAEpKaHHUS HAa HECKOJIbKUX s3bIkax. Crparerus
ckaddonuHra, OCHOBaHHAas Ha KOHIEMIUMU ONMKHEH 30HBI Ppa3BUTHUA, IMPEeIyCMaTPUBACT
MO3TAHYIO MOJJIEPKKY 00YUaIOLINXCS ¢ LENbI0 JOCTUKEHUSI CAMOCTOSITEIbHOCTH B BBIIIOJHEHUHU
y4eOHBIX 3a/la4, YTO CHOCOOCTBYET PAa3BUTHIO UX 3HAHWUH, YMEHHUN U TO3HABATEIHHBIX HABHIKOB.
D¢ heKTUBHOCTH METO/A 3alIM(PPOBAHHOTO NMPEIOKEHUS TMPOSIBIAETCS B TOM, YTO O0ydJarouiuecs
UMEIOT OCMBICTICHHBIN MOAX0/] K MOCTPOCHHUIO CJIOB, yelsisd 0c000€ BHUMAaHUE 3HAUEHUIO KaX/10TO
CJIOBA, YTO CHOCOOCTBYET JydllIeMy IMOHUMAaHUIO M 3allOMMHAHUIO CJIOBAapHOTO 3amaca. B cratbe
TaK)Ke TMPEACTABICHbl IPAKTHUYECKHUE PEKOMEHJAIMU MO MCIOJIb30BAHUIO STUX METOJOB Ha
Pa3TUYHBIX ATAMax ypoKa XUMUU MPU WHTETPAIMH aHTJIMKACKOTO S3bIKa, YTO MO3BOJISIET MOBBICUTH
ypoBeHb (POPMUPOBAHUS U KAYECTBO 0OYUEHUSI MHOTOS3BIYHON KOMIIETEHTHOCTH y4YaIllUXCsl.

KiroueBble cj10Ba: MHOTOS3BIYHOE OOyUeHHWE XUMHUH, XUMUYECKUI JIaOUpUHT, UTpa B
XUMHYECKUHN CIOBAph, CKad(OIINHT, MO3TOBOH IITYPM
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WAYS OF FORMING A MULTILINGUAL COMPETENCE OF A
CHEMISTRY TEACHER

Abstract. The article discusses effective ways to form multilingual competence of a
chemistry teacher in conditions of mixed learning. The emphasis is on the search and justification of
methodological approaches that contribute to the assimilation of the complex but interesting content
of chemistry not only in the native language, but also in Russian and English. The purpose of the
study is to develop and propose innovative teaching methods that ensure the integration of
languages into the process of teaching chemistry. The work presents and describes such
methodological methods as chemical labyrinth, identify an unknown substance, the game chemical
dictionary, the encrypted sentence method, as well as the scaffolding strategy, which is one of the
main components of the CLIL approach. The chemical labyrinth method is used when working with
text and is aimed at developing skills in understanding and analyzing content in several languages.
The scaffolding strategy, based on the concept of the near Development Zone, provides for phased
support of students in order to achieve independence in the performance of educational tasks, which
contributes to the development of their knowledge, skills and cognitive skills. The effectiveness of
the encrypted sentence method is manifested in the fact that students take a meaningful approach to
the construction of words, focusing on the meaning of each word, which contributes to a better
understanding and memorization of the wvocabulary. The article also provides practical
recommendations on the use of these methods at different stages of the chemistry lesson in the
integration of English, which will increase the level of formation of multilingual competence of
students and the quality of teaching.

Keywords: multilingual Chemistry learning, chemical maze, chemical word game,
scaffolding, brainstorming
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®OTOPE3UCTOPIBIH KAPBIK KAPKBIH/AbIJIBIFBIHA
TOYEJAIJIITTH BEPTTEY HET'I3IHAE STEM-BAT'BITTAJIFAH OKbBITY
MOJEJIIH 93IPJIEY

Anpatna. CeHcopnwelk TexHonorustmapasl  STEM  Oimim  Gepy  yaepiciHae — eHrizy
(hOTOOTKI3MIMTIK KYOBUIBICBIH 3€PTTEyre apHajFaH KapamabiM opi KOJDKETIMII TXIpHUOEiK
MoJenbaepal KakeT eremi. POTOOTKI3rimTiK- (HOTOpEe3HCTOpIapAbIH KYMBIC ICTEYiHIH Heri3ri
MPUHIUIIT OOJBIT TaOBIIAABI. 3€PTTEYIIH MaKcaThbl- (POTOPE3UCTOPIBIH SJIEKTPIIIK KeIepriCiHiH
KapblK KApKbIHIBUIBIFBIHA TOYCIAUIITIH 3epTTey JKoHe ochbl HoTwkenep Herizinge STEM-
OarnapiiaHFaH OKbITY MOJCIIH 93ipiaey. JKyMbicTa )apbiKka Toyenai pesucrop (LDR), pene momymi
MKOHE JKapBIKIMOATHI IaM/Ibl KAMTUTBIH aBTOMATTHI JKAPBIKTAHABIPY KYHECIHIH TOKIpHOEIIiK MOeNi
KYPacTBIPBUIIBL. 3€pTTEY HOTIDKENIEPI KOPCETKEHIIEH, >KapblK KapKBIHIBUIBIFBl apTKaH CalbIH
(oTOpe3UCTOPIBIH KEAEPTici a3asapl, al TOK KYIIl apThII, peje icke Kochutaasl. byn HoTmkenep
(hOTOOTKI3TIITIK TEOPHUACBIMEH Coiikec Kenemi. ToxipuOeNiK HOTHXKENep Heri3iHae (QU3MKaIbIK
YFBIMJIAP/IbI, KapamaibiM HHKEHEPIIIK jko0amayapl jKoHe aepekrepai Tangayasl oipikriperin STEM
OKBITY MOJEII YCHIHBUIABL. 3€PTTEYIIH FHUIBIMU JKaHAJIBIFBI- TOKipuOenik 3eprreyail STEM okpITy
o/licTepiMEH  YINTACTHIPYBIHAA. Y CHIHBUIBIFAH MOJENb OKYLIBUIAPABIH 3€PTTEYIIUNK KOHE
WH)KCHEPJIIK JIaF IbUIapbIHIAMBITYFa apHaJFaH KOJDKETIMII Kypajl pETiH/Ie KOJIIaHbLTYbl MYMKIH.

Tyiiin ce3gep: ¢orope3nucTop, QGOTOOTKIZTIITIK, >XAPbIK KAPKBIHIBUIBIFBI, CEHCOPIIBIK
texHosorusi, STEM 0Ginim 6epy

Kipicne

CeHCOp — OJIIEHTEeH JepeKTepi aHBIKTal, OHBI OenTiii Oip epexenepre COWKec AIEKTPIiK
CUTHAJIJapFa Hemece OacKa KaXKeTTi aKmapar WIBIFBIC TypJepiHe TYpJICHIIpE ajaThiH, JEepeKTepi
Oepy, eHJEY, caKTay »oHE KepCeTy, COHJai-aK jkazy KoHe OacKapy TajamnTapblHa cail KeJeTiH
aHBIKTay KYpbUIFBICHI (Subramanian & David, 2021). Cencopnap kebiHece >KYMBIC MPUHIIMITIHE,
Kipic IepeKTepiHe KOHE KOJIaHy asChIHA Kapai skikTene . Omap sl OpTYpIIi )KYMBIC TIPUHIIATITEPIHE
colikec ymI Typre Oeisryre Oojaibl: (PU3HKAIBIK TYPl, XUMHUSJIBIK TYpl JKOHE OHMOJIOTHSIIBIK TYpi
(Tanaka, 2024). CeHcopabIK XiKTelyi 1-cyperTe cumarTairas.

1 cyper

Cencopaapovly sxcikmenyi

CeHcopiap

DuU3HKANBIK CeHCcopiIap XHMHKAIIBIK CeHCOpIIap BuoceHcopiap

®duznKaNbIK CeHCOpIIap - TEMITEPaTypa, KBICHIM HEMeCe KO3FalIbIC CUAKTHI (PU3NKAIIBIK OPTaIarsl
e3repicTep/Ii eIMEHETIH EKTP CUTHANIApbIHA TYpieHaipeTin Kypeutrbuiap (Tanaka, 2024).
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XUMUSTBIK CEHCOpPIIAp XUMISUIBIK KypaM MEH KOHIICHTPAIUS CHSIKThI XHUMFSUIBIK IIaMaap/Ibl
3JICKTP CUTHAJIAPbIHA TYPICHIIPETIH ce3iMTall aieMeHTTepeH Typaasl (Compagnone, 2017).

buocencopiap - opranm3maepAeri XUMHSITBIK KOMITOHEHTTEP 1 aHBIKTAY KOHE aHBIKTAy YIIiH
OpTYpJII OpraHu3MACpAiH HeMece OHWOJOTHSIIBIK 3aTTapiAblH CHUMAaTTaMaJlapblH Al 1aTaHbIIl
»acanran cencopiap (Naresh & Lee, 2021).

2-cypeTTe (PU3UKAIBIK CCHCOPIIAPBIH KIKTENyl KOPCETUITeH XKoHE (OTOPE3UCTOP ONTHKAIIBIK
CEHCOPBIH Oip TYpi peTiHAe KapacThIPhLIAIbL.

2-cypert

Onuieneen uU3UKAILIK WaAManapaa He2izoeneen GU3UKAIbIK CeHCOPIapObIy HCIKMenyi

OHU3AKATBIK CEHCOPTIap

KeInyIeIK
ONTHKAJIBIK Y MexaHHKal .
(aphIK) (TeMmeparyp bIK MarHurTIK
P ankIK) ceHcopnap
ceHcoprap cencopap ceHcopiap

du3uKaIBIK CCHCOPIIAP IbIH KOJIAHBUTYbI )KapPbIK aFbIHBIHBIH ©3I¢PiCTEPiH JCKTPIIIK CHTHAIFA
THIMI TYpICHIIpY KaOijeTiHeH TybIHAANAbI, OYJI OHBI OpTYpJi (U3UKAIBIK MPOLECTEPAl OIIey,
OakpLIay KOHE aBTOMATTAHIBIPY YIIiH Akl aIbl €TeIl.

Marepuasgap MeH daicrep

DoTOpPE3UCTOPABIH KOJIAHBLITYBI MEH AHBIKTAMACHI

®oTtope3ucTop HOTOOTKIZTIITIK MPUHIUII OOMBIHIIA KYMBIC ICTEHTIH apHaiibl pe3UCcTOp TYpI,
KEJIePTLTiK JKapBIKTHIH KapKBIHABUIBIFBIHA OAMIAHBICTHI ©3Tepeli JKOHE KAPHIKTHIH KAPKBIHILUTBIFbI
apTKaH calibIH OHBIH KeJeprici Temenzeiai (Annas et al., 2022).

doTpe3ucTOpAiH MaKCaThI KaphIK CEHCOPHI JKAPBIK OJIIIETII, aBTOMATThI KOIIIE IIIaMbl PETIH/E
YKOHE KaPbIKKA CE3IMTaNIbIK KaXKeT aiiMakTap/a Koiaaanbuiaasl. LDR xkapbIk ceHcopsl en ataiaibl.
LDR opmerre 5 MM, 8 MM, 12 MM xoHe 25 MM emmemMaepae KoypKeTiMl. Kapblkka Toyemnmi
pesucTtopiap Goroce3iMTal KapThlIail OTKI3TIII MaTepraigapaaH, MbICaabl KaagMuil cynbpuaTTepi
(CdS), xopraceia cynbdumi (PbS), kopracen cenennai (PbSe), unauit antumonuai (InSb) nemece
kanmuit cenenupinex (CdSe) sxxacanaaet (Pan & Zhu, 2015).

3 cyper

Kapuvikka mayenoi pezucmop (LDR)

KagMui cynbduai

XKonakwacbl
N
SRR

cynba benrici

JKapbikka Toyenai pe3ucTOpAiH KYPhUIBIMBI 3-CypeTTe CUIaTTaJIFaH jKOHE 3Ur-3ar MiIITiHIHIH eKi
YIIIbIHA €Ki METaJUl KOHTaKT OpHaJaCTHIPbUIFaH, Oyl Metaut koHTakTiiep LDR- napmen Gaiinanbic
opHatyra kemekrteceni. COHBIMEH KaTap, YCTIHE MeOJIip >KaObIH >KaOBUIBIIN, 3WT-3ar TOpi3i
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¢dorocesimran Mmatepuan Kopranaabl. JKaObIHHBIH MeJaipiirine 6ainanbicTel LDR cbIpTKbI opTagan
TYCETIH >KapbIKThl KaObUIIAFbIII KACHETKE HE.

LDR :xymbIc icTey npuHIAINI

dotopesnctop (HOTOOTKITIMTIK MPUHIKII HETi3iHae *KyMmbic icTteiai. XKapbik doTocesiMran
KapThUIail OTKI3TIII MaTepuaiFa TYCKEH Ke3/1e OHbIH ()OTOHAApPHI MaTepUaN TapaNbIHAH JKYTHUTA (b
(4-cyper). Erep ¢hoToH sHEPTrUsCH KETKUTIKTI 00JICa, BAJIGHTTIK aiMaKTaFrbl JEKTPOHAAP KO3bI,
OTKI3TIMTIK aiiMakka eTeai. EpkiH 3apsa TachIMalJayIibulap CaHbl apTajbl, HOTHXKECIHE
MaTepuaIbIH MIEKTp oTKi3rimTiri ecexi (Siddiqov, 2022).

@DOoTOH PHEPrUsCH Keyecl MapTThl KaHAFaTTaHIBIPYbI THIC!

Ephoton = E g
MyHAarbl: E g — THIABIM CallbIHFaH aiiMaK eHl (BaJeHTTIK J>XOHE OTKI3TITIK aiMakTap
apaceIHJIaFbl SHEpTHs aiibipmachkl) (Piwowarski, 2020).
4 cyper

@omopeszucmopowviy (LDR) sicymvic icmey npunyuni

—
. LDR 4}

Light Dependent Resistor

®oTo6TKIBriMTIKTIH PU3UKANBIK TYCiHAIpMeci

JKapbIK TYCKEH Ke3/ie )KapThUlail ©TKI3r1IITe JIEKTPOH-KEMTIK )KYITaphl Ty311e/1. DIeKTpoHaap
OTKI3TIIITIK alMaKKa 6TKEH COH €PKIH KO3FaJIbII, SJIEKTP TOTHIH TachIMaiaai anansl. by mpomecc
CTIIOHTAH/Ibl €MeC >koHEe (POTOH SHEPIHSICHI THIIBIM CalIbIHFaH aliMaK SHEPrUAChIHAH KeM 0oJMaybl
KaxeT. JKapbIK KapKbIHIBUIBIFBI apTKAaH CAibIH AIIEKTPOH - KEMTIK )KYNTAPBIHBIH KOHIICHTPAIIHSCHI
keOeiiei, COHABIKTaH OTKI3TIIITIK apThIm, kenepri Tomenaeiai (Roman-Raya et al., 2020).

DJIeKTPOHBIK OTIEJI K9HE ThIibIM CAJILIHFAH aliMaK

DJNEeKTpOHIAp AJIEKTP OTKI3TIMITITiHE Yiec KOCy YIIIH OTKI3TiIuTiK aiiMakka eTyi Kepek.
OTKI3TImTIK allMaKTa IEKTPOHAAp €pKiH KO3FAJIbIM, 3JEKTP TOTHIH TackiManaai ananasl. byt aysicy
(OTOH PHEPTHUACHI THIHBIM CaJIBIHFAH aiiMaK €HiHe TeH HeMece OJ1aH YJIKeH OOJIFaH jKarIaiiia xKysere
acazapl. ThIiBIM calblHFaH aliMaK — BAJICHTTIK JKOHE OTKI3TIIITIK aiiMakTap apachlHAAFrbl SHEPTUS
aiteipmacsl (Spagnolo, 2019).

3apsaa TacbIMaIayHIbLIAP KIHE OTKI3TITIK:

JKeTkinmikTi kapblKKa YIIbIparanja, GOTOHAAPABIH AHEPrusichl (poToce3imMTall MaTepHUaAarkl
KOBaJICHTTI OalaHbICTap Ikl Y3iM, 2IEKTPOHIAp MEH TeCIKTep i (OH 3apsii TaChIMAayIIbl PETiHAC
OpEKeT eTETIH 3JEeKTPOHHBIH OoiMaybl) OocaTanbl. byn GocaTbuiFaH 3JI€KTPOHIAP MEH TECIKTep
BaJICHTTIK apajbIFbIHAH OTKI3TNI alfMaKKa CeKipyre )KeTKUTIKTI SHEePrusl >KUHANTbI.

byn 3apsan TaceiManmaymibUlapAblH CaHbl apTKaH CalblH MaTepUasIbIH JKajmlbl Keaeprici
a3aiibIT, OTKI3TIIITIT] apTaasl. 3aps/l TaChIMaIayIIbIIAP/IbIH CaHbI KEASPTiHi a3alTy YIIiH IIeNIyIi
pel aTKapa/ibl, OHbI KeJeci OpHEK apKbUIbl aHBIKTayFa 00Jaabl:

o =e(nu, +pu,)
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MyHparsr:

0 — AMeKTp oTKi3rimTiK (CM/M)
e — dJIeMeHTap 3apsj

T — >JIEKTPOHIAP/IbIH KOHIIEHTPAHACH (M3 )
p — xemrikTepiH (holes) koHLIEHTpaMSICHI
[y— DIEKTPOHIAP/IBIH KO3FAJFbIIITHIFbI (M_3)
Hy— KEMTIKTEPIIH KO3FaJIFbIIITHIFbI

A kenepriMeH/ MEHIIIKTI KeJepTriMeH OalIaHbIChI

1
P=3

LDR (dortope3ucrop) yiriH 0aiIaHBICTBIPBII JKa3CaK: JKapbhlK TYCKEHIC M JKOHE P apTalbl — 0
ecemi — p xoHE R azasne! (San et al., 2020).

7KapbIKThIH KAPKbIHABLIBIFBI MEH KeJePri apacbIHAarbl 0ailJIaHbIC

LDR-meri »apblK KApKbIHIBUIBIFBI MEH KEIEpPTUIIK apachlHIarbl  OaiJlaHbIC  Kepl
nponoprmoHanabl. Kapanre! sxarnaiiga LDR >xorapbl KapchbUIBIK KepceTeni, keOiHece Meraomiap
apajbIfblHIA, ce0ebl TeriH 3apsja TachIMajlaylIbUIapAblH a3AblFbl Oap. JlereHMmMeH, »KapbIK
KapKbIHJIBUTBIFBI aPTKAH CaibIH, OTKI3TIIITIK aliMakKka KeOipeK 3JEeKTpOHAap KO3BUIBII, KeASPTiIiK
alitapibikrail Temenzaeini (5-cyper). byn epekmenik LDR-nmapael Taimal >kapblK ceHCOpIaphbl
peTiHAE KYMBIC ICTEeyre, KOpIaraH OpTaJarbl JKapblK JACHICHIHE Kapal KeIepriciH peTrTeyre
MYMKIHIIK Oepeni (Ambrosio et al., 2022). XapbIlKk KapKbIHIBUIBIFBI MEH KE€AEpri apachblHIarbl
OaliJIaHBIC 9JCTTE KeJeCiael CummaTTanaibl:

R =A%
MyHparsr:
R - dpoTopesucropapiy keneprici (2);
I - sxappikTanpIpy neHrei (lux);
A - TypakThl K03 duULueHT
a -MaTepHuayFa Toyel i KepceTkim, a > (.

LDR ceHcop/iapbIHBIH KaJIbI KOJAAHBLTYbI

LDR ceHcopiapsl jkapbIKKa ce3iMTall jkoHe amOebarn TaburaThl apKachlHaa opTYpIIl canaiapaa
KeH KosiJaHblIa1bl. OChl epeKilie KYpbUIFbLIap/IbIH €H K11 KOJIIaHbUIAThIH JKepJIepiH KapacThIpailbIK.

ABTOMATTBI KapPBIKTAHABIPY Kyiiesaepi

LDR ceHcopiapbIHBIH €H K€H TapaiFaH KOJIaHbUTYIapbIHBIH Oipi - aBTOMATTHI KapbIKTaHBIPY
xyhenepiane. by xxyitenep LDR cxemanapbsid nmaiganansli, KOpIIaFaH *KapblK JI€HIeiiH aHbIKTAT,
JKaPBIKTHI colikec peTteiai. Meicanbl, LDR ceHcopapbl 6ap kelie mamaapsl KapaHFBUIBIK TYCKEHIE
aBTOMATTHI TYpJie KOCBIIBIM, TaH aTKaH/a elel. bysr Tek bIHFalIbUIBIKTHl apTTHIPHIN KaHa KOMMaH,
SHEPTUSIHBI YHEMEYTE 1€ YIIeC KOCABbI.

TyprbiH XKoHe KoMMepuMsUIbIK opTaga LDR ceHcopiapbl SHEprusiHbl YHEMJIEHTIH KapbIK
HISIIMICPIH JKacaya MaHbI3bI POJI aTKapasl. Onap TaOUFU KapblK MeJIIIepiHe OalIaHbICTBI 1ITKI
miamMaapAbl aBTOMATThl TYpPAE KYHTIPTTIpyre HeMece >KapbhIKTaHIbIpyFa KOMEKTecell, KaKeTcis
9HEprus TYThIHYABI a3aiiTaabl (Koteswaramma et al., 2022).

Kayincizaik KypbuUIFbLIAPHI

LDR ceHcopnapsl Kayinci3Iik xyienaepine acep eTim, oJapAbl THIML 9pi ceHimzai eteai. Omap
KUl ypbl NaObUIIaphl MEH TYTIH JETEKTOpJIapblHAA KOJAAHbUIAAbL. ¥ PJBbIKKA Kapchl TaObul
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xyHenepinge LDR cencopnapsl xapblK JeHIeiiHIH KEHET e3repyiH aHbIKTall anmanabl, Oy Oerne
aZaMHBIH 0ap eKeHiH KepceTyl MyMKiH. byl 1abbuiibl icke KOCHII, Yisiep MEH KOCIMOPBIHAAPIbIH
Kayimci3airid apTThIpajbl.

TyTiH gerekTopiapbl TYTiH O6JIIEKTEpPiHEH TYBIHIAWTHIH JKAPBIKTHIH ©3repIiCTepiH aHBIKTAY
yin LDR cencopnapein naiigananaasl. TyTiH ceHCOPFa JKapbIKTHIH JKeTyiHe Keaepri 0osca, 1a0but
iCKe KOCBLIa bl )KOHE opT OOJIFaH jkaFaaiiia epre eckepty oepeni (Mistri et al., 2017).

Kamepa :kapsbIK esuerimrepi

@otorpadus oneminae LDR cencopmapsl SKcno3uuusiHbl OacKapyabl TyOereiini e3repTTi.
Kamepa >xapbIK eJmerimrepi OChbl CEHCOpJIAp/bl KOPIHICTET1 JKapbhlK MOJIIIEPIH OJIIey YIIiH
naigananaapel, Oy gororpadTapra MiHCI3 IKCIIO3UIUSAFA KOJ jKeTKizyre kemekreceai. LDR xxymbic
MIPUHITUITL OPTYPJIl TOJIKBIH Y3BIHJIBIKTAPBIHIA 19T KAPBIKTHI OJIIIeyre MYMKIHIIK Oepesl, opTyp:i
KapbIK KarJaiaapblHIa KECKIH carachlH OHTAWIBl KAMTaMacChI3 €TeI.

KenTeren 3amMmanayu kamepanap aHbIKTaJIFaH kKapbIK JeHreiliHe Kapail Auadparma MeH bIChIpMa
KBUIIAMJIBIFBl CHSKTBI OanTaylapsl aBTOMATThl Typae perreiitin xypaeni LDR cxemanapein
KoJgaHaabl. by aBromaTtTaHaplpy QororpadusHbl kaHamaH OacTaylibuiapFa KOJDKETIMII €T,
KociOM MamMaHAapFa KETUIIIPUITeH KYpaiaap YChIHIBL.

Kopmaran opransl 6akpliay

LDR ceHncopapbl KopliaraH opTaHbl 0aKbUIay calachbiHAa eTe KyH/Ibl 00bIn Tabbutaasl. Onap
KapbIK JCHIeHIHIH yaKbIT ©Te Kelie e3repyiH 0akpuiay YIIH KOJJaHBUIAIBI, Oy 9pTYpPJli FHUIBIMU
3epTTeyJiep MEH aybll MapyallbUIbIFbl callajdapblHia MaHbI3/Ibl 00ybl MYMKIiH. MBICAJIbL, )KbUIBDKAM
Oackapysiaga LDR ceHcopiiapsl ®KapbIKTHIH dcepiH OaKplIayFa jKoHE OCIMIIKTEPIiH 6CyiH OHTANIbI
TypZie OaKpuIayFa KOMEKTECEIl.

by cercopnap aya paiibl CTaHIMSUIApBIHIA Aa POJT aTKApaabl, KyH COYJICICHYIH KOHE KYHIII3T1
JKAPBIKTHIH Y3aKTBIFBIH ©JIIIeyre KeMekrecenl. MyHIail nepekTep KIMMATTBIK 3€pTTeyliep MEH
KAHAPTBUIATBIH JHEPrus KoJJaHOamapbl VIIH, ocipece KYH NaHEIbACPIHIH THIMALIITIH
OHTaWUJIAH/BIPY YLIIH 6T€ MaHbI3/IbI.

LDR ceHcopiapbIHbIH OpTYpil TOJKbIH Y3bIHABIKTapblHA CE3IMTAJIbIFBl OJapJbl apHailbl
KOpILIaraH OpTaHbl OakpUIay TalchlpMaiapblHIa ©Te maijansl ereai. Meicansl, keitbip LDR
ceHcopiapsl HHGPAKBI3BUI CyJIeNIeHyTe KoOipeK jkayar oepyre apHaiiFaH, Oy 6enriii 61p KopIinaran
opTaHbl OaKplIayFa MyMKiHJiK Oepeni (Birinza et al., 2005).

3epTrey aaicremeci

Ta:xkipubesik MoeJIb sKIHE OHBI OisTiM Oepy yaepicinae Koaxany

3eprrey OapeicbiHna LDR HeriziHge aBTOMATTBI KapBIKTAHABIPY KYHECIHIH TAXIpHOETiK
MO KYPacTBIPBUIILI (6-CypeT). S-CypeTTe Moielb KypaMbIHa JKapbhIKka Toyeni pesuctop (LDR),
pene Moy, sxapselkauoaTe maM (LED), Kkopek ke3i koHe TipeK KOHCTPYKIHMSACHI Kipesi.

3eprreyae CdS Herizinzaeri skapbikka Toyenai pesucropaan (LDR), LM393 kommnaparopsr 6ap
penernik MoTyJibJIeH, KapblkauoaTel mamaaH (LED), Kopek ke3iHeH jkoHe TipeK KOHCTPYKIHSIChIHAH
TYPAThIH TOKIPHOEIIK MOJIETh KYPAaCTHIPBIIIBI.

Toxipubene CdS merizingeri GL5528 tunTi xapbikka toyeni pesuctop (LDR) kongaHbUIabL.
Kopek ke3i perinae SB TypakTel KepHEy MNaiianaHBLIBIN, kKapbIK K31 peTiHae KyaTtel 5 BT ak
YKAPBIKJIUOTHI IIIaM KOJAaHbUIARI. CeHCOp MEH KaphIK K031 apapChIHIarbl KAmbIKTHIK 5, 20, 30 cm
apanbIFbIHA ©3TepTUlAl. Opbip emmiey OipHemie peT KaWTalaHBIN, OpTalia MOH €CeNTeTiHIi.
Kopmaran opra remneparypa 22+1 °C neHreiinae cakTaiibl.

Monens KopiiaraH OpTa JKapbIKTBUIBIFBI ©3T€pPreH Ke3/1e dKapbIKTaHABIPY/Ibl aBTOMATTHI 0acKapy
MIPUHIIMITIH KOPCETY MaKCAThIH/IA TTai1aTaHbUIIbL.

5 cyper

Domope3zucmop ceHcopbl MOOeNiHiy Kypamoac benikmepi
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MoaenpaiH KYMBIC iCTey MNPUHIUII (OTOOTKI3TIITIK KYOBUIBICHIHA HerizaenreH. JKapbik
(doTOHIApHI JKAPTHUIAM OTKI3TIIl MaTepHaaFa TYCKEH Ke3Je, erep (OTOH IHEPTHUsChI THIHBIM
CallbIHFaH aliMaK €HIHEH YIKeH HeMece TeH Oonca (Epjoron,Eg ), BAIEHTTIK aiiMakTarbl

ANIEKTPOH/IAP OTKI3TIINTIK aiiMakka ereni. HoTwkeciHme epkiH 3apsj TachkIMalgaylibliap CaHBI
apThIM, OTKI3TIIITIK 6Ce1, all KeJepri TOMEHACH/II.

JKapbIK KapKbIHIBUIBIFBI apTKaHIa Kepi mporecc OaiKanapl. By xapblk KapKbIHIBUIBIFEI MEH
KeJIepri apachIHAaFbl Kepi POMOPIIMOHAT OAWIaHBICTI TOKIPUOCITIK TYpIe AdIEIICH .

Toxipube OapbIChIHAA KAPBIK ACHreii o3repreH ke3ae LDR ceHcopblHbIH Kyl OaKbLIaHIb.
XapblK KapKbIHIBUIBIFBI TOMEHICTCH KaFaaiaa (OTOpe3UCTOPAbIH KeAeprici apThil, pele icKe
KOCBUIBIT, YKapBIKIUOTHI IIaM >KaHIbl. AJT )KapblK KapKbIHABUIBIFBI apTKaHAa (OTOPE3UCTOPIIBIH
KeJeprici asaibll, pesie aXbIpaThUIbIN, IIaM COHII. Byn KyObUTbIC KapbhlK KapKbIHABUIBIFBI MEH
KeJlepri apachIHAAFbl Kepl TOYEAUTIKTI CallalbIK TYpAe KOPCETTI.

6 cyper

LDR nezizinoezi agmomammaol JcapblKMaHObIpy Obly Madcipubenix mooeii

ToxipuOe 6apbICBIHAA JKAPBIK KaFAalIapbl TOPT AEHTenTe 00iH/Ii: KapaHFbl OpTa, JJICi3 XKapHhIK,
opTalla XapblK jKOHE KYIITI kapblK. JKapblK JeHreiiniH e3repyl (OoTope3nucTOpblH KeaepriciHe
KOHE PEJICHIH )KYMBIC peXXMMiHE dcepi apKbUIbl OaranmaHabl. OpOip 0akpuIay YII peT KailTajaaHbl,
HOTHKEJIEP/IIH KalTaJaHFBIIITHIFbl TEKCEPLII.

1- kecrene CdS wnerizinmeri LDR ceHCOpBIHBIH TEXHUKAJBIK CHUIATTaMalIapbl OOMBIHIIA
aHbIKTAaMaJIbIK KeJepri AUano30HAapsl kepceriareH. Kecre xapblK KapKbIHIBUIBIFBI apTKaH CaliblH
(hoTOpe3uUCTOp KeACPriCiHIH a3ar0 TCHICHIIUSICHIH KOPCETY MaKCaThIHIa OepiireH.

1 xecre

CdS nezizinoeci LDR cencopvinbly mMeXHUKANbIK CUNAMMAMaiapsbl OOUbIHUA AHLIKMAMALbIK
Kedep2i Ouano3oHoapvl
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7KapbIK KApKBIHABLIBIFBIL, JK

Kenepri, Om
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Hatuxesnep meH tajagay

ToxipuOenik MOAEIb/IH KYMBICHIH TaJ1ay Ke31HJIe 3epTTey LIEKTeyJIepl MEH bIKTUMAaJ KaTeJiK

Ke3nepi Ae eckepinai. Herisri katemik (GoKTOpiapbliHA KOPIIaFaH OPTaXXKapbIFbIHBIH TYPAKCHI3IBIFbI,
KapbIK KO31HIH CEHCOpFa KaTbICThl OpPHAIACYBIHBIH ©3repyi, (POTOPE3UCTOP CE3IMTaIbIFbIHBIH
ayBITKYBI JKOHE CHIPTKBI JKapblK KO3JEepiHiH ocepl kaTaapl. Opbip Oakpuiay YII peT KalTalaHBIII,
HOTWDKEJIEP/IIH KaWTaJaHFBIIITHIFBl TEKCEPIAl. aTaFaH (pakTopiiap HOTHXKEICPIH ISJAITIHE ocep
€Tyl MYMKiH OOJIFaHBIMEH, KapbIK KapKbIHIBUIBIFEI MEH (OTOPE3UCTOP KEAEPrici apachIHIaFrbl

KAl TOYEJIUTIKTI ©3THPTIEHI1.
Toxipube HoTHKENEP]

JKapblK  KAPKbIHABUIBIFBI

aptkan caiibeiH  LDR  kexpepricinig

a3asITBIHIBIFBIH KOpceTTi (7- cypeT). byt Toyenainik *KysIK TYpAe Keleci OpHEKIeH CUIaTTaIa bl
R =A%

MyHparsr:

R - poTtopesucropasin keneprici (2);

I - sxappikTanpIpy neHreii (lux);

A - TypakThl K03 dULUEHT

a -MaTepHuayFa Toyel i KepceTkim, a > (.

AJIBIHFaH HOTWXKEJIEp TEOPHSUIBIK MOJEIBMEH CoHKec Kememdl

MEXaHU3MIH TYCIHAIpYTe MYMKiH/IK Oepei.
7 cyper

JKOHE  (POTOOTKIZTIIITIK

Domope3ucmopovly KeOep2iCiHil HapblK KAPKbIHOBLIbIZbL APACHIHOARbL MY EeNOLNIK

Kepepri
Q)
A
apaHFbl Hapei
. “K i PbIK
\
\\
\\
\\\\
N~
10 T KapbiK KapKbInaBIbIFL!
10" 100 (wx)

7- CypeTTeH KepiHIll TypFaHIai,

KApbIK KapKbIHABUIBIFBIHBIH,  aPTYbI

dhotopesuctop

KeJIepriCiHIH TOMeHAeYyiHe okeneai. by (OTOOTKI3TIMTIK KYOBUIBICBIMEH TYCIHIIPLISAl: JKapbIK
(hoTOHIAPHI KaPThUIal ©TKI3TIIITEe KOCHIMIIA 3apsi/1 TaChIMaIay IIbUIAPbIH TYIBIPA/Ibl, HOTHKECIH/Ie
AJIEKTPOTKIBTIIMTIK apTajbl, al Keaepri a3asjbl. AJIBHFaH TOYENIIJIIK aBTOMATTHI JKapbIKTAHIBIPY
xyhenepiane LDR ceHcopnapbiH KongaHyAbH (pU3HKAIBIK HET131H KOpCeTe/Ii.
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OKywbLIapAbIH TIKIipUOeTiK KYMBICTHI OpbIHAAY aaroputmi: Toxipubenmik XKyMmbic
OappIChIHAA  OKyIIbUIap  (OTOPE3WCTOP  HETI3IHAETI  MOJENbIl  MalJaJaHbIl,  KapbIK
KApKBIHABUTBIFBIHBIH KEJIEPTi MEH TOK KYIIIHE 9CepiH 3epTTeH/Ii.

Ta:xkipuOeHni opbIHAay Kagamaapbl:

1. Moaeabai naiibinaay.

Oxy1mbiap JailblH KYpacThIPbUIFaH MoJenbal (6- cyper) naiaananansl. KypbuUlFbIHBIH AyphIC
JKaJIFAHFAHBIHA KO3 KETKI3E 1.

2. Kapaursl xkaFaaiiipl 0aKkbliay.

doTtope3ucTopapiH OeTi KaObUIBIT HEMece KapaHFbl opTa xkacanajbl. OKylIbuiap HIaMHBIH
YKaHyBIH OaKbUIAM bl )KOHE OCHI JKaFdailIarbl aMaMeH KeIepri MeH TOK KYIIl MOHIEpiH 1-kectere
colikec Oenrimeial.

3. O9JICi3 KapbIK Karaailbl.

doTope3ncTopra AJICi3 )KAPBIK (MbICAJIbI, 06JIMe KapBIFB) Tycipineai. [IlaMHbBIH jKyMBIC peXuMi

OaKbUTaHBII, KEIEPT1 MEH TOK KYIIIIHIH ©3Trepici TIpKee/Ii.
4. Oprama KapbIK KarFaabl.

doTope3ncTopra KYIITIpeK *)apblK Tycipiteni. OKymibuiap MIaMHBIH JKaHY JCHICHIH, TOK

KYIIIHIH apTybIH XoHE KEJIEPTiHIH a3al0blH OaKbLIaIbl.
5. Kyuuri xxapbIK Kkaraaibl.

doTopesucTopra Tikenel kapsIK ((hoHapb HEMece KYH coyJlieci) Tycipineai. by ke3ae mamMHbIH

TYPAKThI J)KaHYybl ’KOHE TOK KYILIIHIH MaKCUMaJl MOHIe JKeTyl OaKblIIaHa Ibl.

Horuxenepai Taanay

OKymibLIap aJbIHFaH HOTHDKENEepi 1-KecTeMeH CallbICTHIPHIN, JKapbIK KAPKBIHABUIBIFB apTKaH
callblH KeJIepriHiH a3aiblll, TOK KYLI1HIH apTaThIHbI TypaJibl KOPBITHIH/IbI Kacalabl.

LDR ceHcOpbIH (u3dnKaHbl OKBITYFa HHTerpamusuiayablH kKoHuentyaaablk STEM-
MoaeJIi

1. Moaeabain kajanbl uaescbl

Y CchIHBUIBITT OTBIpFaH Mojenb ¢oropesuctopasl (Light Dependet Resistor - LDR) HakThl
CEHCOPJIBIK KYPBUIFbI PETIHJE NaianaHy apKblUibl (OTOOTKI3TIIITIK KYOBUIBICHIH XKOHE JKapThlLiai
OTKI3TIIITepAIH KacHeTTepiH OKbITyFa HerizaenreH STEM- OarbITTanfraH OKBITY MOJENi OOJbII
tabbL1abl. by mogens STEM Ounim Oepy/iiH TOPT HEri3ri KOMIIOHEHTIH O1piKTipeai:

Science (FBUIBIM) - GOTOOTKI3TIIMITIH (PU3UKAIBIK HET13ACPiH 3ePTTEY.

Technology (TexHomorusi) - CEHCOPJABIK KYPBUIFBUIAPABI JKOHE KAPBIKTHI  OIIIEY
TEXHOJIOTHSUIAPBIH KOJIJIaHY.

Engineering (MH>XeHEpHs) - CEHCOPIIBIK DJIEKTPOHIBIK JKYHEH] jko0anay ®oHe KYpacThIpy.

Mathematics (MaTeMaTnka) - TOKIPUOCITIK ASPEKTEP/Ii TaAay KoHE HHTEPIPETAIIHSIIAY .

MonenbiH Heri3ri Makcathl - (pU3MKagarbl aOCTPAKTUII TEOPUSUIBIK YFBIMIAPIBI OKYIIbLIap
HIENIeTiH MPaKTUKAJIBIK HHXEHEPIIK Mocelere aiHalabIpy.

2. STEM mopaeniHiH KYpbLIbIMbI

Ycombutrad STEM- Mofienb OKBITYIBIH Oipi3fi 4 Ke3eHiHeH TYpaIbl. Op Ke3eH OKYIIbLUIAP IbIH
OuTiMiH OIPTIHACT JAMBITHIIN, TEOPHSUIBIK TYCIHIKTCH MPAKTUKAJBIK KOJIJIAHyFa JCHIH KETKi3edl.
Mogenbae FBUIBIMH  TYCiHY, TEXHOJIOTHSUIBIK ICKE achlpy, MHXEHEPIIK Kobamay KoHe
MaTeMaTHKaJIbIK Talay Ke3eHaepl o3apa OaillaHbICThI Typ/le YIBIMAACTHIPbLIAIBI.

1- kezen: Foinoimu myciny (Science)

by ke3enne okymbLiap (OTOPE3UCTOPABIH KYMBIC ICTEYiHIH (PU3UKAIBIK HET13epiH 3epTTEiIi.
Heriziri yreiMpmap: »xapTeiiail ©TKI3TIIITEpAiH THIWBIM caibiHFaH aiMarel (band gap), doroH
OHEPTHUSACHI, DIIEKTPOH - TECIK JKYNTapbIHBIH TeHepanuschl, GoroeTki3rimTik (photoconductivity).
byn Ke3eHHIH Heri3ri MakcaTbl- JKapThUIail  OTKI3TIIITIH  AJNEKTPOTKITIIITITIHH  KapbIK
KApKBIHABUTBIFBIHA TOYENILIITT Typaibl KOHCENTYIIBIK TYCIHIK KaJIBIITACTHIPY.

2-ke3en: Texnonozuanvik icke acwvipy (Technology)
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byt ke3eH 1e OKyIIbLIap CEHCOPIBIK TEXHOIOTHSIMEH TaHBICAIBI )KOHE (POTOPE3UCTOPIBIH HAKTHI
KYPBUIFBIJIa Kajail KOJAaHBUIATHIHBIH 3epTTeiiai. KapacTeipputateiH Herizi yreiMaap: LDR
KYPBUIBIMBI, )KapThIIail AIEKTPIIK CUTHAIFA T.PJICHIIPY MPUHIIUI, CEHCOPJIBIK KYHEHIH AIEKTPIIiK
cxemacel. Okymbsinap: LDR, pesuctop, kopek ke3i, LED-TeH TypaTbIH KapamaibiM 3JeKTp Ti30€TiH
KypacThipagbsl. byn Toxipube apKbuUibl OKyIIbUIAD (U3MKAIBIK KYOBUIBICTHIH HAKThl CEHCOPJIBIK
KYpBUIFbI/Ia Kajiail )Ky3ere acaThIHbIH KOpe alajbl.

3- kezen: Huocenepnik scoovanay (Engineering)

Byn xe3enae okymibuiap MHXSHEPIIIK MOCENICHI MIeNTy apKbLIbl ajiFaH OUTIMIEpiH Toxipuodene
Kosganaael. OKyIIbUIapFa aBTOMATTHI JKapbIKTAaHIBIPY JKYHeCiH xkobanay yChIHBIIaIbl: YK0oOaHBIH
MaKcaThl )KapbIK JICHIeiliHe OailIaHbICTHI JKYMBIC ICTEUTIH KYPBUIFBI jkacay. Omnap: KapbIK a3aifranaa
IaM aBTOMATThl TYpJ€ KOCBLIA/bl, KapblK KeOeilreHae mam aBToMaTThl Typae ewexai. On yiiH
okymsuiap LDR ceHcopblH nmaiianaHsii 37eKTp Ti30€TiH KUHANIBI, )KYMBIC ICTEY IIETiH peTTe i,
KYHEH1 opTYpPIIl &KapbIK AeHreninae Tectuieral. Ochl Ke3eHIe OKYIIbIIAPAbIH WHKEHEPIIK OHIayHhl,
KYHeTiK xo0anay AaFApUIaphl, YIEKTPOHIBIK KYPBUIFbLIAP/IbI KYPACThIPY KaOl1eTi JaMUIbL.

4- kezen: Mamemamuxkanvix manoay (Mathematics)

CoHFBI K€3€H/Ie OKYIIBUIAP TOKIpUOE OaphICHIHIA ANIBIHFAH JICPEKTEPreTalIay KaCANIBI.

Keneci: xappikTany aeHreifin, LDR ¢oTope3ucTopblHbIH KEAEPTiCiH NIl KOHE allbIHFaH
MoH/Iep OOMBIHILIA TOYEIAUIIK rpaUriH TYPFbI3aIbl.

Heri3ri Toyenminik:

R=f(D)

MYHJIa:

R — doropesucropabia keneprici

I — xapbikTaHy AeHremi

Keiiin Toxipubenik 1epeKTepre anmnpoKCUMaIus kacanaibl.

R =A%

byn ke3eHjae okymibUiapa Kejeci Aarapliap KajdbllTacaabl: TOKIPUOETIK JepeKTepi OHIEY,
rpauKTep Kypy, (PU3MKAIBIK MPOIECTEP/ll MaTEMaTUKAIIBIK Mojelbaey. MogenpaiH OutiM Oepy
HOTIDKENEepi OipHenIe Typili Ky3ipeTTepAiH KajablnTacyblHa MYMKIHAIK Oepe/i.

FuuiabiMu nasapliap petinae GoTOOTKI3MINTIK KYOBUIBICHIH TYCIHY, )KapThlIald O TKI3TIITEPIiH
30HAJIBIK KYPJIBIMBIH TYCIHY, (DU3HKAJIBIK TEOPHUS MEH TKIpHOE apachIHAaFbl OaliIaHbICTHI TYCIHY.

Huixenepiik AaraplLiap peTiHIe AJICKTPOHIBIK CXEMaHbl KYPACTBIPY, CEHCOPJBIK KYHEeHi
#o0anay, KYpbUIFbIHBIH KYMBICBIH TECTLIEY.

MaTteMaTHKAJBIK AaFAbLIAP PeTiHae TOKIPpUOETIK IePEKTEP/l OHILY, TOYEIIUIIK rapurin
KYpY, HOTIDKENEp i MHTepIpeTanusiay.

STEM- xananbl 0aFbIThl OOWBIHINA 3CpPTTEYIII PETIHIE Oiylay, MOHAPAIBIK Talaay,
MPaKTUKAIBIK MacenenepAl memry aarabpuiapbl. COHIOBIKTaH, YCHIHBUIFAH MOJIEIbh OKYIIBLIAP/IbIH
FBUTBIMU OLTIMiH, WHKCHEPIIIK JaFIbIapbIH KOHE MAaTEeMATHUKAIBIK Taliay KaOlIeTTepiH KemeH i
TYpZE 1aMbITyFa OarbITTalIFaH.

MoaenabiH nNeIarorukajblK MaHbI3bI

YCHIHBUIFAH MOJIETh MEKTenTeri (U3MKa KYpBICHIHBIH TEOPHUSUIBIK OONiMIepiH  e3apa
OailTaHBICTRIpYFa MYMKIHIIK Oepeni. Atam alTKaHIa:KBAaHTTHIK (PU3WKa, >KapThUIal OTKI3TIIITED
¢usukacel, 57eKTp Tiz0ekTepi. Bya TeopUsibIK TaKBIPBHINTap CEHCOPIBIK TEXHOJIOTUSIAP/IbIH
MPaKTUKAIBIK MHXKEHEPIIIK KosianynapbiMeH OipikTipuieni. Haktel ceHcopnbik KypbutFbiHEL (LDR)
KoJ/aHy (U3MKAINBIK KYOBUIBICTapAbl OKBITYABl KOPHEKI opi TYCIHIKTI eTedl, COHaal-ak
OKYIIBIIAPJIBIH: 3€pTTEy MaFAblUIapbiH, Xo0ajay KaOUIeTTepiH, TKIPUOCHTIK >KYMBIC Kacay
JaFIbLUTAPBIH TaMBITYFa BIKIAT eTeIl.

JKanmeurait anranma, LDR Herizinzmeri atoxipubenik moaens ¢uzukanbl STEM- GarbIThIHAQ
OKBITYFa apHaJFaH TUIMII KypaJl peTiH/e KapacThIPbUTybl MYMKIH.

KopbIThIHABI
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byn 3eprreyne xxapbikka Tayenai pesuctopabiH (LDR) ¢pusukanbik Herizaepi MeH *KyMBbIC icTey
MPUHITATI KapacThIPbUIAbl. DOTOOTKIBMIMITIK KYOBUTBICH (DOTOH SHEPTHACHIHBIH THIMBIM CAJIBIHFaH
ailMaKk €HIHEH YIKEH HeMece TeH Oonybl mapThiMeH (Epuoron, Eg ) TyciHmipinmi. JKapeik

KapKBIHIBUTBIFBI aPTKAH CalbIH KapThUTall ©TKI3TIIITIH OTKI3TIIITIT ©Ci, KeAeprici a3asiThIHIbIFbI
TEOPUSUIBIK KOHE TIKIPUOETIK TYpAe Heri3aene/i.

JKapblk KapKbIHIBUIBIFEI MEH KeJepri apachbiHAarbl Toyelnailik R = AI™%  epHeri apKbUIbI
CUTIATTAJIBIN, OYJI 3aHJBUIBIK TOXIPHOETIK MOJACIh apKbUIbI KepceTuini. KapacTeipbuFaH MOJIETh
LDR ceHCOpBIHBIH KYMBICHIH KOPHEKI TYpAE TYCIHIIpYre >KoHE OHBbI OpTa OuTiM  OKBIIIBUIAPBIHA
¢u3uka kypceiaaa “XKapteiiail eTkizrimTep” sxoHe “KBaHTTBHIK Qu3uka” OenimaepiHae KojijaHyra
MYMKIHJIK Oepei.

AnplHFaH HoTHXKenep (orope3ucTopAblH (OTOOTKI3IIITIK MEXaHU3MIMEH TOJBIK CoHKec
kenendi. JKapblK KapKbIHIBUIBIFBI apTKaH caiibiH (poToHmap caHbl keOeiendi, >KapThlaail ©TKI3rill
MaTepuaiaa MEKTPOHOKEMTIK KYITaphIHBIH TeHepanusichl apTaibl. COHBIH 9CEPIHEH HOTHKECIHIE
epKiH 3apsii TachbIMaiJaylibulap KOHIIEHTPALMSCHl JKOFaphUIANAbI, SJIEKTPOTKI3TITIK oceni. by
KyObuibic LDR ceHcopiapblH aBTOMAaTThl KapbIKTaHIBIPY, KAyINCI3MIK JKyiesepl >KOHE KapbIK
MOHHUTOPHHTI KYpbhUIFaHAApbIHa KEHIHCH KOJIaHyFa MYMKIHIIK Oepei.

¥YchHBUTFAH MOJETb (OTOOTKI3IIIITIK KYOBUIBICBIH TYCIHIIPYMEH KaTap, OKYIIbUIAPIBIK
3epTTEYLIUTIK, HMHKEHEPIIK KOHE NEpPEeKTep/l Taigay JaFIbUIapblH JAaMbITyFa MYMKIHAIK Oepeni.
Conpgpiktan Oy Mozenbai STEM Oarbittanran (usuka cabakTapblHIa KOJIAAHY THIMJAL JIET
€CeITeNIHe/].
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IKCIIEPUMEHTAJIBHOE NUCCJIEJOBAHHUE OTKJ/INKA
POTOPE3UCTOPA HA UHTEHCUBHOCTHU CBETA U EI'O
ITPUMEHEHME B STEM

AnHoTtanus. UuTterpamus cencopubix TexHonoruit B STEM-o6pa3oBanue tpedyer pa3paboTku
IPOCTBIX M JOCTYHHBIX O3KCIEPHUMEHTAJIBHBIX MoJened g u3ydyeHus (OTONPOBOAUMOCTU -
KJIFOUEBOTO SIBJICHMSI JIEXKAILIET0 B OCHOBE paboThl poTOope3ucTopoB. Llenbio 1aHHOT0 UcCiieJ0BaHUS
SBIISICTCSI M3YyYEHHE 3aBHCHUMOCTU  DJIEKTPUYECKOIO CONPOTHUBICHHA (OTOpe3ucropa OT
WHTEHCUBHOCTH CBETa M pa3paboTka Ha 3Toi ocHoBe STEM-oprueHTHupoBaHHON MOJEIH 00ydYEHUSI.
B pabore pa3paboraHa sKCHepuMEHTalIbHas MOEIb aBTOMATU3UPOBAHHON CHUCTEMbI OCBEILEHHUS,
BKuroyaromasi  goropesucrop (LDR), penelinblii Moaynb W CBETOAUOJHBIM HCTOYHHK CBETA.
Pe3ynbraThl mMOKa3aay, YTO C YBEJIMYEHHEM OCBELICHHOCTH COINPOTUBIECHUE (POTOPE3UCTOPA
yMEHbILIAeTCs, MPU ITOM BO3pacTaeT cuia Toka U cpabaTeiBaeT peine. IlomyueHHble pe3ysbTaThl
COOTBETCTBYIOT T€OpUHU (POTONPOBOAUMOCTH. Ha OCHOBE 3KCIIepUMEHTANIBHBIX JAHHBIX MPEI0KEHA
STEM- wmoxens oOydeHus, oObeAWHSIONMAs (PU3MUECKHE TOHSATHUS, SJIEMEHTH HH)XCHEPHOTO
IIPOEKTUPOBaHWsI M aHaiuu3 JaHHbIX. HaydHas HOBU3HAa 3aKJIIOYAETCs B  COUYETAHUM
JKCIIepUMeHTalbHOro uccienoBanus ¢ merogamu STEM-o0yuenus. [Ipaktuueckass 3HAUMMOCTb
OTIpeieNIIeTCs] BO3MOXHOCTBIO HCIIOJIB30BaHUS MOJENIN KaK JIOCTYHHOTO U 3(QHEKTUBHOTO
MHCTPYMEHTA JUIsl pa3BUTHS UCCIIEIOBATENIbCKUX U MHKEHEPHBIX HAaBBIKOB O0YUaIOIIUXCS.

KawueBbie cioBa: doTtopesncrop, $HoTONPOBOAUMOCTb, HHTEHCUBHOCTh CBETA, CEHCOPHBIE
texHosoruu, STEM-o6pa3oBanue
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EXPERIMENTAL INVESTIGATION OF PHOTORESISTOR RESPONSE TO LIGHT
INTENSITY WITH APPLICATIONS IN STEM

Abstract. The integration of sensor technologies into STEM education requires simple and
accessible experimental models for studying photoconductivity, which is the key principle behind
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photoresistors. The aim of this study is to investigate how the electrical resistance of a photoresistor
depends on light intensity and to develop a STEM-based learning model based on these results. An
experimental model of an automated lighting system was developed, including a light-dependent
resistor (LDR), a relay module, and an LED light source. The results show that as light intensity
increases, the resistance of the photoresistor decreases, while the current increases and the relay is
activated. These results are consistent with the theory of photoconductivity. Based on the
experimental results, a STEM learning model is proposed that combines physical concepts, basic
engineering design, and data analysis. The novelty of the study lies in combining experimental work
with STEM teaching methods. The proposed model can be used as an affordable and practical tool to
develop students’ research and engineering skills.
Keywords: photoresistor, photoconductivity, light intensity, sensor technologies, STEM
education
Kenin mycmi 18 Cayip 2026
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