ISSN: 1991-3494 (Print)
ISSN: 2518-1467 (Online)

SCIENTIFIC JOURNAL OF | Ne4
PEDAGOGY AND ECONOMICS | 2026




ISSN 2518-1467 (Online),
ISSN 1991-3494 (Print)

A

S
CENTRAL ASIAN ACADEMIC
RESEARCH CENTER

v

SCIENTIFIC JOURNAL OF
PEDAGOGY AND ECONOMICS

PUBLISHED SINCE 1944

4 (422)

July — August 2026

ALMATY, 2026




SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS 4.2026

EDITOR-IN-CHIEF:

ABYLKASSIMOVA Alma Yesimbekovna, Doctor of Pedagogical Sciences, Professor,
Academician of Central Asian Academic Research Center, Director of the Center for the Development
of Pedagogical Education, Head of the Department of Methods of Teaching Mathematics, Physics and
Computer Science at Abai KazNPU (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.
uri?authorld=57191275199, https://www.webofscience.com/wos/author/record/2076124.

DEPUTY EDITOR-IN-CHIEF:

SEMBIEVA Lyazzat Myktybekovna, Doctor of Economics, Professor of the Eurasian National
University (Astana, Kazakhstan), https://www.scopus.com/authid/detail.uri?authorld=57194226348, https://
www.webofscience.com/wos/author/record/38875302.

EDITORIAL BOARD:

RICHELLE Marynowski, PhD in Education, Professor, Faculty of Education, University of
Lethbridge, (Alberta, Canada), https://www.scopus.com/authid/detail.uri?authorld=57070452800, https://
www.webofscience.com/wos/author/record/16130920.

SHISHOV Sergey Evgenievich, Doctor of Pedagogical Sciences, Professor, Head of the Department
of Pedagogy and Psychology of Professional Education, Moscow State University of Technology and
Management named after K. Razumovsky (Moscow, Russia), https://www.scopus.com/authid/detail.
uri?authorld=57191518233, https://www.webofscience.com/wos/author/record/2443966.

ABILDINA Saltanat Kuatovna, Doctor of Pedagogical Sciences, Professor, Head of the
Department of Pedagogy, Karaganda University named after E.A. Buketov (Karaganda, Kazakhstan),
https://www.scopus.com/authid/detail.uri?authorld=56128026400,  https://www.webofscience.com/wos/
author/record/4131549.

RYZHAKOYV Mikhail Viktorovich, Doctor of Pedagogical Sciences, Professor, Academician of the
Russian Academy of Education, Editor-in-Chief of the journal “Standards and Monitoring in Education”
(Moscow,  Russia),  https://www.scopus.com/authid/detail.uri?authorld=6602245542,  https://www.
webofscience.com/wos/author/record/13675462.

BULATBAEVA Kulzhanat Nurymzhanovna, Doctor of Pedagogical Sciences, Professor, Chief
Researcher of the National Academy of Education named after Y. Altynsarin (Astana, Kazakhstan),
https://www.scopus.com/authid/detail.uri?authorld=57202195074,  https://www.webofscience.com/wos/
author/record/40173122.

PETR Hajek, PhD, Unicorn University, Associate Professor, Department of Finance, (Prague, Czech
Republic), https://www.scopus.com/authid/detail.uri?authorld=35726855800, https://www.webofscience.
com/wos/author/record/672404.

JUMAN Jappar, Doctor of Economics, Professor, Honorary Academician of Central Asian Academic
Research Center, Honored Worker of Kazakhstan, Director of the Center for International Applied Research
Al-Farabi Kazakh National University (Almaty,Kazakhstan), https://www.scopus.com/authid/detail.
uri?authorld=59238481900; https://www.scopus.com/authid/detail.uri?authorld=56658765400, https://
www.webofscience.com/wos/author/record/60977874.

LUKYANENKO Irina Grigorievna, Doctor of Economics, Professor, Head of Department of the
National University of Kyiv-Mohyla Academy (Kyiv, Ukraine), https://www.scopus.com/authid/detail.
uri?authorld=57189348551, https://www.webofscience.com/wos/author/record/939510.

YESIMZHANOVA Saira Rafihevna, Doctor of Economics, Professor of the University of International
Business (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.uri?authorld=56499485500, https://
www.webofscience.com/wos/author/record/45951098.

Scientific Journal of Pedagogy and Economics
ISSN 2518-1467 (Online),
ISSN 1991-3494 (Print).
Owner: «Central Asian Academic Research Center» LLP (Almaty).
The certificate of registration of a periodical printed publication in the Committee of information of the Ministry
of Information and Communications of the Republic of Kazakhstan
Ne KZ50VPY 00121155, issued on 05.06.2025
Thematic focus: «publication of the results of new achievements inthe field of fundamental sciences»
Periodicity: 6 times a year.
http://www.bulletin-science.kz/index.php/en/
© «Central Asian Academic Research CenterB» LLP, 2026

[©No1el )




ISSN 1991-3494 4.2026

BAC PEJIAKTOP:

IBIJIKACBIMOBA Anma EciM0eKKbI3bI, [Te1aroruka FeUTBIMIaPBIHBIH JOKTOPHI, Ipodeccop,
KP ¥FA akanemuri, [Tegaroruxanbsik 0iniM Oepy/i [aMbITy OPTabIFbIHBIH AUPEKTOPbI, AOail aTbIHIaFbI
Kas¥ITY maremaruka, Gpu3nka skoHe HH(OPMATHKAHBI OKBITY d/licTeMeci KaeIpachiHbIH MEHIepyIIic
(Anmarsr, Kazakcran), https://www.scopus.com/authid/detail.uri?authorld=57191275199, https://www.
webofscience.com/wos/author/record/2076124.

BAC PEJAKTOPIBIH OPBIHGACAPDI:

CEMBUEBA Jlsz3aT MBIKTBIOEKKbI3bI, SKOHOMHKA FHUIBIMIAAPBIHBIH 1OoKTOpel, JI.H. I'ymmies
aTbIHAarbl Eypasust yiITThIK yHUBepCcUTETIHIH Tpodeccopsl (Actana, Kasakcran), https://www.scopus.com/
authid/detail.uri?authorld=57194226348, https://www.webofscience.com/wos/author/record/38875302.

PEJAKIUS AJIKACBI:
PUILIEJIb MapuHoBcku, 0inim Oepy canaceinparel PhD, JlerOpumx yHuBepcuTeTi neiaroruka
(baKyIbTeTiHIH npodeccopsl, (Anbbepra, Kanana), https://www.scopus.com/authid/detail.

uri?authorld=57070452800, https://www.webofscience.com/wos/author/record/16130920.

HINUIIOB Cepreii EBreHbeBuY, Memarornka FbhUIBIMIAAPBIHBIH JOKTOPBI, mpodeccop, K.
PasymoBckuit arbiHIaFbl MOCKEy MEMIICKETTIK TEXHOJIOTHsIap JKOHE Oackapy YHHBEPCHTETIHIH
KociOu OiniM Oepy Iearorukachl oHE MCHXOJIOTUAICH KadeapachiHbIH MeHrepymrici (Mackey, Pecei),
https://www.scopus.com/authid/detail.uri?authorld=57191518233,  https://www.webofscience.com/wos/
author/record/2443966.

OBIVIIMHA Canranar Kyarkpi3bl, Nearornka FeUIBIMAAPBIHBIH JOKTOpPEL, mpodeccop, E.A.
BekeroB arbiumarsl Kaparanapl yHUBEpCHTETIHIH negaroruka kadeapacbiabie MeHrepyiici (Kaparaust,
Kasakcran), https://www.scopus.com/authid/detail.uri?authorld=56128026400, https://www.webofscience.
com/wos/author/record/4131549.

PBI’KAKOB Muxaua BukTOpoBHY, Iefarorvka FhUIBIMIAPBIHBIH JOKTOPHI, Npodeccop, Peceit
OimiM akaJeMHSCBIHBIH akaaemuri, «biniMm Oepyaeri cranzaprrap MEH MOHHTOPHHIY» KypHAJBIHBIH 0ac
penaktopsl (Mackey, Peceit), https://www.scopus.com/authid/detail.uri?authorld=6602245542, https://
www.webofscience.com/wos/author/record/13675462.

BOJIATBAEBA Kymkanat HypbsIMiKaHKBI3bI, [IE/IarOrMKa FhUIBIMIAPBIHBIH TOKTOPEI, Ipodeccop,
bl.AnteiHcapuH aTbIHAaFb!l ¥ITTHIK O11iM aKkaieMUsIChIHBIH 0ac FhUIBIMH KbI3MeTKepi (Actana, Kasakcran),
https://www.scopus.com/authid/detail.uri?authorld=57202195074,  https://www.webofscience.com/wos/
author/record/40173122.

MNETP Xaiiexk, PhD, lOnukopn yHnuBepcuteti, Kapxpl aenapraMeHTiHIH KaybIMAACTBIPBUIFAH
npodeccopsr (IIpara, Yexus), https://www.scopus.com/authid/detail.uri?authorld=35726855800, https://
www.webofscience.com/wos/author/record/672404.

K¥YMAH ’Kannap, 5koHOMHKa FhUIBIMIAPBIHBIH JOKTOpbI, npodeccop, KaszakcranueiH EHOek
ciHipreH Kaiiparkepi, KP ¥FA kypmerri akagemuri, an-DPapabu atsiagarsl Kazak YITTHIK YHUBEPCUTETIHIH
XanbIKapajiblK KONAaHOAIbl 3epTTeyiep OpTaJbIFbIHBIH aupekTopbl (Anmarbl, Kasakcran). https://
www.scopus.com/authid/detail.uri?authorld=59238481900; https://www.scopus.com/authid/detail.
uri?authorld=56658765400, https://www.webofscience.com/wos/author/record/60977874.

JYKbAHEHKO Wpuna I'puropbeBHa, 5KOHOMHKA FbUIBIMIAPBIHBIH OKTOPBI, Ipodeccop,
«KueBo-MoruisiHCKasi akaieMus» YITTBIK yHUBepcuTeTi kadenpacsiHbig MeHrepymrici (Kues, YkpanHa),
https://www.scopus.com/authid/detail.uri?authorld=57189348551,  https://www.webofscience.com/wos/
author/record/939510.

ECIM’)KAHOBA Caiipa PaduxkpI3bl, SKOHOMUKAa FBUIBIMAAPBIHBIH JIOKTOPBI, XaJbIKapasblK
OuszHec yHuBepcHTeTiHIH mpodeccopsl (Anmarsl, Kasakcran), https:/www.scopus.com/authid/detail.
uri?authorld=56499485500, https://www.webofscience.com/wos/author/record/45951098.

Scientific Journal of Pedagogy and Economics
ISSN 2518-1467 (Online),
ISSN 1991-3494 (Print).
MenmikTenymi: «OpTainbIK A3us akaJeMUsuIbIK FblIbIMU opTasbiFbDy JKIIC (Anmarsl K.).
Kasakcran PecryOnukachiHBIH AKIapar )KoHe KOMMYHHKAIHSIIAp MUHHCTPIIriHIH AKIapatr
xomuretinge 05.06.2025 k. 6epinren N° KZ50VPY00121155 mep3imzik 6achlIbIM TipKeyiHe KOWBLTY
TypaJibl KyJliK.
TaKbIPBINTBIK 0AFBITBI: (IP2ei 2bLIbIM CANANAPBL OOUIHUA HCAHA HCEMICMIKMEPOIH HIMUNCETLEPTH HCAPUSLAY Y
Mep3imaisiri: xKblbHA 6 peT.
http://www.bulletin-science.kz/index.php/en/
© «OptanblK A3us akaJIeMUsUIBIK FblIbIMU opTaibiFsDy JKIIC, 2026

; [©No1el




SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS 4.2026

I[JIABHBII PEJAKTOP:

ABBIIIKACBIMOBA Anma Ecum0exoBHa, JIOKTOp NeJaroruyeckux Hayk, Ipodeccop, akaJeMHuK
HAH PK, nupexrop Llentpa pazButHs neaarornyeckoro oopasoBanus, 3aBeytomas kadeapoi MeToquku
npenojaBaHusi mareMmatukd, ¢Gusukn u uHpopmaruku KasHITY wum. AbGas (Anmarel, Kazaxcran),
https://www.scopus.com/authid/detail.uri?authorld=57191275199,  https://www.webofscience.com/wos/
author/record/2076124.

3AMECTUTEJIb ITTABHOI'O PEJJAKTOPA:

CEMBUEBA JIa33at MbIKTbIOEKOBHA, JJOKTOpP SKOHOMUYECKUX HayK, mpodeccop EBpasuiickoro
HarmoHanbHoro yHuBepcutera uM. JI.H. I'ymunesa (Acrana, Kasaxcran), https://www.scopus.com/authid/
detail.uri?authorld=57194226348, https://www.webofscience.com/wos/author/record/38875302.

PEJAKIIMOHHAS KOJIJIET' Us:

PUILLIEJIb MapunoBcku, PhD B oOmacti oGpasoBanusi, mpodeccop axyapTeTa Neaarornku
JletOpumxckoro  yHuBepcurera,  (AnbOepra,  Kamama),  https:/www.scopus.com/authid/detail.
uri?authorld=57070452800, https://www.webofscience.com/wos/author/record/16130920.

HIUIIOB Cepreii EBrenbeBn4, MOKTOp MNEIAarornyeckux Hayk, mpodeccop, 3aBeaylomuii
Kadeapoii mearoruky M ICUX0JI0THU MpodeccnoHanbHoro 00pazoBanus MOCKOBCKOTO roCcy/1apCTBEHHOTO
YHHUBEpCUTETa TexHomoruid u ympasieHus umeHun K. PasymoBckoro (Mocksa, Poccusi), https:/www.
scopus.com/authid/detail.uri?authorld=57191518233, https://www.webofscience.com/wos/author/
record/2443966.

ABWJIBIMHA Caaranatr KyaroBHa, JDOKTOp NHENarorm4eckux Hayk, npodeccop, 3aBemyromias
kadenpoii nexarorvku Kaparanaunckoro ynusepcutera umenu E.A. Bykerosa (Kaparanna, Kasaxcran),
https://www.scopus.com/authid/detail.uri?authorld=56128026400,  https://www.webofscience.com/wos/
author/record/4131549.

PBI’KAKOB Muxan1 BHKTOpPOBHY, NOKTOp IIEJAarOrMYecKHX HayK, Ipodeccop, aKaJeMHK
Poccuiickoit akamemun 00pa3oBaHUs, INIABHBIA peaakTop KypHana «CraHAapTbl U MOHHUTOPHHT B
obpazoanum» (Mockaa, Poccust), https://www.scopus.com/authid/detail.uri?authorld=6602245542, https://
www.webofscience.com/wos/author/record/13675462.

BYJIATBAEBA Kyaxanat HypbiM:KaHOBHA, TOKTOp MEJarornvyecKux Hayk, rmpodeccop, TIaBHbIH
Hay4yHbIi CcOTpyniHHK HarmonanbHOW akagemun oOpasoBanuss umeHu bl. AnrteiHcapuna (Acrana,
Kazaxcran), https://www.scopus.com/authid/detail.uri?authorld=57202195074, https://www.webofscience.
com/wos/author/record/40173122.

HETP Xaiiexk, PhD, ynusepcurer IOHukopH, accouuupoBaHHBII npodeccop [lemaprameHra
¢unancos, (IIpara, Yexwus), https://www.scopus.com/authid/detail.uri?authorld=35726855800, https://
www.webofscience.com/wos/author/record/672404.

KYMAH ‘Kanmap, JOKTOp SKOHOMHUYECKHX HayK, mpodeccop, 3aCIY)KCHHBIA JIESATENb
Kazaxcrana, mouernsiii akagemux HAH  PK, mupextop lLlentpa MexayHapoaHBIX NPHUKIaJHBIX
uccnenoBannii  Ka3axckoro HalMOHalIbHOTO yHuBepcurera uM. ainb-Papabu (Anmarsl, Kazaxcran),
https://www.scopus.com/authid/detail.uri?authorld=59238481900; https://www.scopus.com/authid/detail.
uri?authorld=56658765400, https://www.webofscience.com/wos/author/record/60977874.

JYKbAHEHKO Hpunna I'puropbeBHa, TOKTOp YKOHOMHUYECKHX HayK, Mpodeccop, 3aBemyrorast
kadenpoit HanmonaneHoro ynusepcurera «KueBo-Mormmsinckas axagemus» (KueB, VYkpauna),
https://www.scopus.com/authid/detail.uri?authorld=57189348551,  https://www.webofscience.com/wos/
author/record/939510.

ECUMIKAHOBA Caiipa PaduxeBHa, JTOKTOp SKOHOMHYECKHX HayK, mnpodeccop YHHUBEpCHTETa
MEKIYHapPOIHOTO ousHeca (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.
uri?authorld=56499485500, https://www.webofscience.com/wos/author/record/45951098.

Scientific Journal of Pedagogy and Economics
ISSN 2518-1467 (Online),
ISSN 1991-3494 (Print).
CobcrBennnk: TOO «LleHTpaibHO-a3MATCKUM aKaJIeMIYEeCKUN HayIHBIH HEeHTP» (. AJIMAThI).
CBHUJIETEIECTBO O IIOCTAHOBKE HA Y4YeT IIEPHOAMYECKOro IedaTHoro u3fgaHus B Komurere wnHbOpManmu
MununcreperBa HHOpMaMu 1 KOMMyHHKalui n Pecrryonmkn Kasaxcran
N° KZ50VPY00121155 Boitannoe 05.06.2025 1.
TemaTuyeckasi HANPABJICHHOCTD: «NYOIUKAYUA PE3YTLIMAMOE HOBbIX QOCHUNCEHUN 6001aCU
DYHOAMEHMATLHBIX HAYKY.
IlepuoanynoCTh: 6 pas B rof.
http://www.bulletin-science.kz/index.php/en/
© TOO «lleHTpanbHO-a3uaTCKU akageMUUeCKUil HayYHbIH LeHTp», 2026

[©No1el :




ISSN 1991-3494 4.2026

CONTENTS
PEDAGOGY

Abdrasilov B.S., Shinetova L.E., Bekenov N.K.
Evolution of Educational Assessment in Kazakhstan: From Unified National Testing Digitalization
to a Competency-Based MOdEL..........ccoiiiiiiiiiiiieiee e 14

Arystanova S.A., Maimatayeva A.D., Zhandavletova R.B.
Teaching neurobiology at secondary school level: evidence from teacher observations
and student reflective JOUINALS........c.oiuiiiiiiiiie et 30

Bauyrzhan L.N., Zhylysbayeva A.N., Zhylysbayeva G.N.
Possibilities and difficulties in applying artificial intelligence for learning inorganic chemistry.......44

Beysembaeva T.Z., Almukhambetova Z.B.
Psychological and pedagogical features of self-regulation of future teachers..........c.ccceceveincrncnnne 64

Berdi D.K., Sarbayeva M.T., Meirbekov A.K.
Ways to develop the research competence of future chemistry teachers in the context of
QAL EAUCALION. 1.ttt ettt ettt b ettt s bttt s et e s e eneeeenes 82

Yessenbayeva A.M., Rakhmetova R.S.
Opportunities of modern digital technologies in the development of reading skills...........c.cc.cce.e.. 98

Jakina A.A., Abykenova D.B., Kopeev Zh.B.
Integration of artificial intelligence in education in the context of institutional barriers
and entrepreneurial POTENTIAL..........c.eoiiiiiiiiiiie e 117

Zhalgasbekova Zh.K., Zulpykhar Zh.E., Zhunusova D.
Telegram bot is an effective digital assistant for computer science teachers...........coccccvrevereerrenenes 132

Zhekeyeva A.E., Akzholova A.T., Saduakas G.T.
The effectiveness of using digital technologies in completing tasks aimed at developing
TEAAING THEETACY. ...ttt ettt b ettt b e st b e bt e st e b s e st be e enenee 151

Zhalel A., Bidoldoy A., Bazarbaeya B.
Pedagogical technologies for developing endurance considering the age-specific characteristics
OF fOODAIL PIAYETS. ...ttt ettt ettt ean 166

Kerimbayeva R., Syzdykbayeva A., Iminova Yu.
Inclusive preschool education in Kazakhstan: practices of children's play adaptation
according to interviews With teaACHETS. ... ..c..ciiiiiiiei s 184

Nurbekova M.A., Moldakhanova D., Myrzakhmetova N.O.
Integration of STEM approaches into chemistry teaching in the educational process..................... 205

Nurbekova G.F., Serik M., Maulenova M.A.
Teaching learners methods of comprehensive big data analysis and visualization.............c.c.c........ 229




SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS 4.2026

Nurgaliyeva K.E., Bakytkazy T., Ferreira E.
Application of teaching practice in stem education for pre-service physics teacher preparation......248

Orazbayeva F.Sh.
Pedagogical processes and polyparadigmic positions in the conversational space.............ccccoeennee 271

Rakhimova M.N., Bozhig Zh., Satabaeva G.K.
Socio-ecological model as the basis of analysis of vitality and motor activity of students.............. 286

Rizakhodjayeva G.A.
Unlocking the potential: the educational impact of art-based technologies...........cccccceeveerrinecnnene 305

Sambetova R.A., Veryaev A.A., Uxikbayev Ye.Z.
Generative Al and its effect on academic performance in computer science education................... 324

Torgayeva Sh.A., Nasirov A.A., Rakhimbayeva A.A.
Adaptive Al tools as digital scaffolds for EFL Writing.........ccccooeiiiniineinieeseeeeeeeee 347

Tuyakov Y., Yessetov Y., Shuakayev M.
Developing high school students’ spatial thinking through the use of digital technologies.............. 363

ECONOMY

Aidarov D.Kh., Taibek Zh.K., Turalina S.M.
Assessing the impact of financial risks on enterprise financial stability...........cccccooveivinncirnennes 385

Amanbayeva A.A., Nurpeisova A.Z., Tolemissova D.A.
Digital transformation of regional SOCi0-€CONOMIC SYSTEMS......c.ervemeeuirieuieieieiirienieterieneeteeeie e 404

Biken W., Aitkazin Z., Aitkazina M.
Blended finance and credit guarantees of international financial institutions in Kazakhstan............ 421

Juman J., Medukhanova L.A., Seriyeva Zh.A.
Trade and investment cooperation between Kazakhstan and Central Asian countries..................... 435

Kazhyken M.
A methodological framework for measuring national economic adaptivity and adaptation............. 451

Kireyeva A., Rab Nawaz Lodhi, Bekbossinova A.S.
Determinants and strategic directions for enhancing women’s access to quality employment
0 KAZAKISTAN. ...ttt 468

Kokenova A.T., Moldabekov B., Koptayeva G.P.
Modeling of the power of cooperatives for the organizational and economic mechanism
of sustainable development of the living system of the Turkestan Region............c.cccceceviinenncnns 490

Kulanova D.A., Seisenbayeva Zh.M., Kydyrova Zh.Sh.
Innovative infrastructure of light industry: integration of financial instruments and structural
TLANSTOIMALIONS. . ...ttt ettt ettt sttt et enenen 517

@O0 6



ISSN 1991-3494 4.2026

Nurgaliyeva K., Bissenbayeva S., Zhumaxanova K.
Social entrepreneurship in Kazakhstan: current state, support mechanisms and development
QITECTIOMS. ...ttt ekttt ettt ea et enenen 550

Omarkozhayeva A.N., Abikayeva M.D., Yardyakova L.V.
Tourism as a factor enhancing the socio-economic resilience of Kazakhstan’s monotowns............ 569

Rustemuly M., Sikhimbayeva D.R., Sikhimbayev M.R.
Payments for subsoil use and economic evaluation of mineral reSOurces...........ccoeerveieereereennns 590

Shalbolova U.Zh., Salykov A.M., Junusova A.T.
Assessment of the effectiveness of an investment project in housing construction with
consideration of digital transformMation.............ccceirieiriiiiriee e 605

Skakova S.N., Davletova M.T., Gerasimenko V.V.
The impact of digital marketing on consumer behavior in domestic tourism in Kazakhstan........... 626

Tazhikenova S.K., Zayakina A.V., Bulakbay Zh.M.
Economic assessment of Kazakhstan’s residential real estate market: trends, regional differences
and develoPmEnt fACTOTS. ... ..eiuiiiiiieie ettt 654

Tekenova A., Yerzhanov A., Zharylkasinova M.
Internal control of commodity transactions in trade under digital transformation.............c.ccccceeu.... 683

Tuzubekova M.K., Zhumagulova A.K., Baimbetov M.K.
Assessment of the investment attractiveness of the agro-industrial complex of the Republic
of Kazakhstan: a regional comparative analysis............ccceerieirieirinieineinieeeseeeee e 702

Yerimpasheva A.T., Tarakbaeva R.Ye., Myrzakhmetova A.M.
Digitalization and artificial intelligence in the economy: theoretical foundations, legal regulation,
and competency deVEIOPIMENL. ........c.ivuiuiiiiieiirieiieieeet ettt 721

Zagidullina Z.R., Ismailova R.A., Tolon M.
The role of special economic zones in shaping Kazakhstan’s state export policy..........c.ceevvereeucnee. 738

Zhumabekov A., Osmanov Zh., Zubecs A.
Transformation of mechanisms of state support for entrepreneurship in the Republic
OF KAZAKISTAN. ...ttt ettt 753

Zhussupova Zh.K., Duiskenova R.Zh., Baybolova L.K.
Integration of digital technologies and environmentally sustainable practices in the hotel industry:
A SYStEMALIC [IEETATUIE TEVIBW.....viuieuiieiieterietietei ettt ettt ettt ettt ettt sttt ettt eneeeas 775

: NolE



SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS 4.2026

MA3MYHbI
NEJATOTUKA

Aogpacuios B.C., lllunerosa JL.E., bekenos H.K.
KazakcranHbIH Oaranay sKyieCiHiH 3BOMIOLUACH: ¥ITTHIK OipbIHFall TeCTiIeYl IN(pIaHIbIpyAaH
KY3BIPETTUTIK MOIEITIHE OTY. .. e vevtutenetensesiteseateseseseneesesesessestesesesesseseesensesesseneesesestaseneasenseneaseneasennas 14

ApsbictanoBa C.A., MaiimaraeBa A./l., ’Kannasaerosa P.b.
Opra MekTen aeHreifinae HeHpOOHOIOTHAHbBI OKBITY: MYFaliM OaKbUIaYJIapbl MEH OKYIIBUIAPIBIH
PeIIEKCHUBTIK KYHACTIKTEPIHEH QJIBIHFAH JOIICIIIICD e vvevererereerearereasenseneaseneeseaseseasensesenseseasensesensens 30

Baysip:kan JI.H., XKb1nbicoaeBa A.H., Keuibic6aesa I H.
Beiioprannkaablk XMMUSIHBI OKBITY/IA JKaCaH bl MHTEJUIEKTTI KOJIIaHyAbIH MYMKIHIIKTepi
MEH KUBIHIIBITBIKTADDL ...t eeveettetettententetentestesteeteeseestestenseseaseeseesteueestestensesessesaesbeebeeseessensensentensenseas 44

Beiicemb0aeBa T.)K., AnbmyxamberoBa 7K.b.
Bonamax nemarorrapisiy 03iH-031 peTTeyiHiH ICHXOIOTHSUTBIK-TIEIarOrHKaIBIK epPeKIIeNiKTepi.....04

Bepni /I.K., Capoaesa M.T., Meiiipoexos A.K.
Lindpasix Oiniv Oepy xarnaiibiHIa OONAIAK XMMHS MYFaIIMIEPIHIH 3ePTTEYIIiNIK
KY3BIPETTUTITIH JAMBITY JKOJIAPDL. ... cuvevtatenttintesetenteseseseateseeseseesessensesesesesseneesessestaseneaseseeneaseneasenas 82

Ecen6aeBa A.M., Koiimuryaosa JI.M.
OKy JaFJbUTapbIH AaMbITY/IaFbl 3aMaHayH HUQPIBIK TEXHOIOTUSIIAPABIH MYMKIHIIKTEPI. .............. 98

Jxxakuna A.A., Aobikenosa /I.b., Konees 7K.b.
MHCTUTYIMOHAIIBIK KEASPTijiep MEH KACIIKEPIiK aJieyeT KOHTeKCTiHAe OlnimM Oepyeri
HKACAHBI MHTEIICKTTIH MHTETPALIHSICBL. ...c.veveateuetiateseteneeteeenesteseeseteneaseneeseseeneeseneesesseneeseeesenseneane 117

Kaaracoexosa ’K.K., 3yansixap K.E., ’Kynycosa J.7K.
Telegram-60T — MH(GOPMATHKA MYFAIIMIHIH THIMI HUQPIBIK KOMEKITICL. c..vvvvviereveiieereveeceenenen 132

KexeeBa A.E., AkxonoBa A.T., Canyakac I.T.
OKy CayaTTbIﬂbIFbIH KaHbIHTaCTpryFa apHam‘aH Tancmpmanapﬂbl OprH)Iay)la LIPIq)pJ'lbIK
TEXHOJIOTUSHBI KOJIAHYIBIH THIMIIIITIT. . .cuttenietirteitetetett ettt ettt s ettt ese e be e eeenee 151

Kanen A., bunoanoii A., bazapéaesa b.
Dy TOONIIBLIAP/IBIH JKAC EPEKIIENIKTePiH €CKepe OTBIPBITT TO3IMALTIKTI KaIbINTAaCTBIPYIbIH
HEJArOTHKAIBIK TEXHOMOTHSIIAPBL. .....euvitirerteetteutententententenseaseeseeseestensensessessesseeueeasensennensenaessesaesseene 166

Kepumbaesa P.K., Coi3abikdaeBa A.Jl., Umunosa 10.b.

Kazakcrannarbl HHKITIO3UBTI MEKTEIKe AeifiHri OiiM Oepy: negarorrapMeH cyxoar

Jepektepi OoiibIHIIA Oananapabl OUbIHFA OCHIMICY TPAKTHKACDL. .......veveveeerrereriererereenreerereenneenenes 184
HypoekoBa M.A., Moinaxanosa /., Meipzaxmerosa H.O.

Hypoekosa I.®., Cepik M., Maynenosa M.A.

BiniM anymisiiap/sl yiIKeH AepeKTepi KeMeH Il Tajiay sKoHe BU3yalTu3ausiay
QIIICTEPIHE YHPETY. . e.veuetemeeterteuieteeetteteseetes et eteseesee ettt es e eseaseseebes e eb e s es e e e e s e et et e st et ene et et en e et eneeteneeneaean 229

[©No1el s




ISSN 1991-3494 4.2026

Hypranunesa K.E., BakbiTkassl T., @eppeiipa .
Bonamax ¢usuka myranimaepin naspiayna STEM Ginim 6epy jkaraailbiHIa OKBITY
TOKIPUOCCTH KOIITIAHY. ... vverveneeterteneeteneetentesteteneesesteseeteneese et eseeseaeseeseseese s estesesees et eseabeneeseseneaseneenenee 248

Opaszoaesa ®.111.
CeiineciM KeHICTIrH/IEeT] elaroruKaibK YpAICTep MEH MOJIUNapa urMaiblK YCTaHBIMIAP. .......... 271

Paxumoa M.H., bexur 7K., Caradaena I.K.
CryaeHTTep/IiH TipIIiUTiK KaOiIeTTiIri MeH Ko3Fasbic OeNICeHAUTIMH Talay/IbIH Heri3i
PETIHIET] QNIEYMETTIK-IKOMOTHSUTBIK MOEITB. ...veveueetenentteneateneestaseneasensestaseseeseseseaseneesenseneasensasenee 286

Pusaxomkaena I A.
MYMKIHAIKTEp/I ally: apT-TEeXHOIOTUSIAPABIH OLTIM OEPYIETT OCEPI..vvemreereririrerieiriereveerieieienens 305

CamoetoBa P.A., BepbsieB A.A., Ykcukoaes E.3.
['eHepaTHBTIK jKacaH (bl HHTEIJICKT KOHE OHBIH HH()OPMATHKAHBI OKBITYIA SCEP1 . e vevevereeeirenennens 324

Topraesa 1II.A., Hacupos A.A., PaxumbaeBa A.A.
EFL »a3ybIH OKbITYIaFbl LU(PIIBIK TipeK peTiHaeri OedimMaenrim sxacaHabl MHTEIUICKT
KYPAIIAPBL. ..ttt ettt ettt sae sttt e bt e at e et eb e eb et e eb e ehe et e eb e ebtem b e sb e e bt et e eb e eb e et enbe e bt en bt e eb e et e nbenaeene 347

Tyskos E., Eceros E., lllyakaes M.
LindpibIK TEXHOTOTHANAP/IBI MTAllalIaHy HETi31H/1e KOFapbl CHIHBII OKYIIBIIAPBIHBIH
KCHICTIKTIK OFITAYBIH JIAMBITY......c.veutteutesitestasensesesestasensesesseseaseneesesseneaseneesessentaseneeseaseneeseneeneaseneasens 363

3KOHOMMUKA

Aiinapos JI.X., Taii6ex 7K.K., Typaauna C.M.
Kap>KbUTbIK ToyeKenaep/IiH KacimopbIHAAPAbIH KapKbUIBIK TYPAKThIIBIFBIHA 9CEpiH Oarana.......... 385

Aman6aeBa A.A., HypneiicoBa A.3., Tonemucosa JI.A.
AMMAaKTBIK 9JIeyMETTiK-9KOHOMHKAJIBIK XKyHelepaiH HH(PIBIK TPAHCHOPMALIHUSICEL. .........eveneenee 404

buxen B., Aiitka3un K., AiiTkazuna M.
Kaszakcranaarbl XaJblKapaliblK KapsKbl YHBIMAAPBIHBIH apaiac KapsKbUIaHIbIPYhI )KOHE
KPCAUTTIK KETTUTIIIKTED . 1. veuttentetitesiatentettatesteteasesesteseatentesesteseeteseesesseneeteneesessenteteeeseeseneebeneeneaseneasens 421

Kyman K., Megyxanosa JI.A., Cepuena 7K.A.
Kasaxcran Men OpTanbik A3ust e1epiHiH cay/la-WHBECTUINSUIBIK BIHTBIMACTBIFBL. .......e.vevevereanens 435

Kaxxpiken M.
YIITTBIK SKOHOMUKAHBIH OeWMIiNiri MeH OeiiMIenyiH emeyaiH SAiCHAMAIBIK TOCI. .....c.e.veee.... 451

Kupeesa A., Jlonxu P.H., bekdocunosa A.C.
Kazakcranza oifeniep/iiH canaisl >KyMBICTICH KAMTBUTYbIHA KOJDKETIMIITIKTI KeHEeHTY TiH
JIETEPMHHAHTTAPBI MEH CTPATETHSIIBIK OQFBITTADBL........veueuvetrerirereteatreereneaeseeuesenteseneseaeseesesennnsenenes 468

Kexenona A.T., MosinadexoB B.K., Konraesa I'.I1.

TypkicTaH 0OJBICBIHBIH MaJI IIAPYAIIBUIBIFBI XKYHEIEPiH TYPaKThl JAMbITYIbIH
YHBIMIACTBIPYIBUIBIK-9KOHOMHUKAJIBIK TETITHE KOONEPATHBTIK APy allIbUIBIKTAP/IbIH

QCEPIH MOJICTIBIICY .- .vevvevenerertenteteneestaseseeseneeseaseseasenseseases e et enseseases e eseases e et enees et es e et ene et enteseateneeteeeneaeas 490




SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS 4.2026

Kynanoa JI.A., Ceiicendaena K.M., Koviabiposa 2K.111.
YKeHin eHepKOCINTIH HHHOBAIMSIIBIK HH(MPAKYPBUIBIMBL: KaPKbl KYpPaIIapIHBIH HHTETPAIIUSCH
JKOHE KYPBUIBIMIIBIK KAPTA KYPY vt euveeurerureniierirenteenseentteteeseensesnsessaesssesseesssesseenseeseensessessesnsesssesnens 517

Hypraauesa K., bucenbaeBa C., ’Kymakcanosa K.
KazakcraHgarsl aJIeyMeTTiK KOCITKepIIiK: Ka3ipri xKar[aibl, KOJIay TeTIKTepi )KoHe JaMy
OAFBITTAPDL.....euvetteueeteeueeneeteestentenseeseaneenseeseessenseaseaneanseaseentensesseeneensanseeseensenseansensensesseensenseeneensansenns 550

Omapko:xkaeBa A.H., AbukaeBa M./l., SApasikosa U.B.
Typusm Kazakcrtan MOHOKaTAIAPBIHBIH 9JICYMETTIK-DKOHOMHKAJIBIK TYPAKTHUIBIFBIH apTTHIPY
(DAKTOPBI PETTHIIC. c.cuveuvenvevieueeneeneentetesteetesteeteeseeneessensensessesseeseeseeneensensenseseeseeseensensensensensessessessesseans 569

Pycremyast M., Cuxumobaesa JI.P., Cuxumbaes M.P.
JKep KoifHaybIH NalilalaHFaHBI YIIIH TOJIEMIEp KoHe MIHEePAIbI-IINKI3aT pecypcTapbiH
IKOHOMUKAIBIK OAFAITAY ....c.veuveveteerteseeneenteteseteeseeseeseeseeseesaessessessessessesseaseeseessensensensensensessessessesseane 590

lan6onosa Y. K., CanbikoB A.M., Iixxynycosa A.T.
[ucpasik TpanchOpMaIUSHEI €CKEpe OTBIPHIN TYPFBIH YH KYPBUIBICHIH/IAFbl HHBECTHIMSIIBIK
WKOOAHBIH THIMJIITITIH OQFAITAY ... .eveeveeuteneententeteeteeteeteeseeseesteseesesessessessesseeseessensensensensensessessessesseens 605

CkaxoBa C.H., /laBieroBa M.T., 'epacumenxo B.B.
KaszakcTraHaars! ilIKi TypHU3M canacklHaa IH(PIBIK MAPKETHHITIH TYTHIHYIIBUIAP/IBIH
MIHE3-KYITKBIHA QCEP1 .. uveutetirteiiateniettntettetestettstettete st ettt ese et essebeeteseebeaseteasese et ettt st est et et ebenaenteteneeaeneen 626

TaxkikenoBa C.K., 3askuna A.B., By1akoaii K.M.
KasakcTaHHBIH TYPFBIH KBUDKBIMAUTHIH MYJIIK HAPBIFBIH S3KOHOMHKAIIBIK Oarajay: ypaicrep,
OHIPJIIK aWBIPMAIIBUTBIKTAD KOHE JTAMY (DAKTOPIIAPDL. .....vveviereerierrerensenseeseeseeseeneensensensensessessessesseens 654

Texenosa A.Y., Epxanos A.K., ZKapbuikacunosa M.2K.
Cayaarsl TayapibIK ONepausiIapIbl inki 6akpuIay IbIH HHQPIBIK TpaHCHOpMALHst
HKAFTAUBIHIAFBI CPEKIITEITIKTEP . c.c.veveettitenietitettetee ettt ettt ettt ettt sttt ettt sttt ettt et et neeaenaen 683

TysyoexoBa ML.K., ’Kymaryiosa A.K., bauméeros M.K.
Kazakcran Pecry0nmkackl arpoeHEepKICINTIK KeIIeHIHIH HHBECTHIMSUIBIK TapTHIMIBLIBIFBIH
Oaraiay: OHIPIIK CAJBICTBIPMAIIBI TATIIIAY . ...cveueererererererrenterensentauensesensentasensesensentesensesenaensesensenenees 702

Epumnamesa A.T., Tapak6aesa P.E., Mbip3axmeroBa A.M.
DKOHOMHUKAIAFb! HU(PIAHBIPY KOHE KACAH/BI HHTEIICKT: TEOPHSIIBIK HETi3/1epi, KYKBIKTBIK
PETTEY JKOHE KY3BIPETTUTIKTEPIL IAMBITY .....oveutuirteuietentetestenteteeestesesteuessesteseseeseseseesenessesenesseneesenne 721

3aruayaauna 3.P., UcmaunsoBa P.A., Toxon M.
KazakcTaHHBIH MEMJIEKETTIK SKCIIOPTTHIK CasCAThIH KAJIBINTACTRIPYAAFbl apHANBI 3KOHOMHKAIIBIK
AMMAKTAPIIBIH POJTL..c..cvtemietieeiietenteteetestetest et teaeseete e ebe et ese et et ebeebes e ebeasebeasese et ettt st ene et et ebenaenteteeeaenaes 738

Kymaobexos A., Ocmanos K., 3yden A.
Kazakcran PecryOnmkachiHaa KoCiKepiIikTi MEMIIEKETTIK KOJI/[ay MeXaHU3M/IePiHiH
TPAHCHOPMALIHISICBL. ...ttt sttt sttt ettt et ettt ettt be sttt ebe st et es e e bt st e e et ebeste e eneeaeeteneenn 753

Kycynosa JK.K., lyiickenosa P.JK., baiidososa JI.K.

Konax yi MHIyCTpUsCHIHAA MU(PIIBIK TEXHOJOTHSIIAP MEH SKOJIOTHSIIBIK TYPAKTHI
TOXIpHOeNep/li MHTeTPANUsIIAY: JKYHEIl QIEOHETTEPTE IHIOIY......cuvvereneerirereetenrerenreneereeenessensenenne 775

OROAE] 10




ISSN 1991-3494 4.2026

COJIEPJKAHUE
NEJATOTUKA

Aogpacuios B.C., lllunerosa JL.E., bekenos H.K.
DBOJIIOLHS CUCTEMBI olleHnBaHus B Kazaxcrane: ot undposuzannu EqMHOr0 HalloOHAIEHOTO
TECTUPOBAHUS K KOMIETEHTHOCTHOM MO . ....veeveeeiirentententenieniesteeseeseententeneessessesseeseessensennennesaensenee 14

ApsbictanoBa C.A., MaiimaraeBa A./l., ’Kannasaerosa P.b.
[IpenogaBanye HEHPOOUOIOTUM HA YPOBHE CPEAHEH IIKOJIbI: JaHHbIC HAOMIOCHUH yunuTenei
U PE(DITEKCUBHBIX THEBHHKOB YUALIIHIXCSL. c.vvvevtuvrenreneesenseseseneesensesessenteseneesesseneesensestaseneasenseneaseneanennas 30

Baysip:kan JI.H., ’Kb1nbicoaeBa A.H., /KbLibicOaesa I.H.
l_[epcneKTanl U TPYAHOCTU HUCTIOJIb30BaHUS UCKYCCTBEHHOI'O UHTEJJIEKTA B U3YUCHUU
HEOPraHUYECKON XUMMUH. ..

Beiicemb0aeBa T.)K., AnbmyxamberoBa 7K.b.
[Ncuxonoro-rneaarorndeckue 0COOEHHOCTH CAMOPETYIISLHN OYAYIIHX MEIATOTOB. ....c.ccveveeererenenes 64

Bepau JI.K., Cap6aesa M.T., Meiipoexos A.K.
l_[yTI/I Pa3sBUTHA UCCIIENOBATEIILCKUX KOMHCTCHL[I/IP'I 6y2]yIJ.U/lX y‘-lMTeJ'lei’I XUMUH B yCIIOBUAX
IDPOBOTO OOPABOBAHISL.......eveeenetiaeeuiteieetceet ettt eeesesee sttt esese e et e e sese et se e e e eae et e e eneeneseenenas 82

Ecen6aeBa A.M., Koiimuurymaosa /I.M.
B03MOXHOCTH COBPEMEHHBIX IU(POBBIX TEXHOJIOTHI B PA3BUTUH HABBIKOB UTCHHS. .......eervereveeennne 98

Jxxakuna A.A., Aobikenosa /I.b., Konees 7K.b.
I/IHTeraLIPIﬂ I/ICKyCCTBQHHOl"O HWHTCIIJICKTA B 06pa3OBaHI/II/I B KOHTCKCTEC I/IHCTI/lTyL[I/IOHaHbeIX
0apbepOB U MPEATTPUHUMATETHCKOTO TIOTEHIIHAIA. «.....e.veneereneeneeeneesenseneasenseseseeneaseneeseseeneeseneesesseneane 117

Kaaracoexosa ’K.K., 3yansixap K.E., ’Kynycosa J.7K.
Telegram-60t — 3¢ GeKTUBHBII INPPOBOH MOMOIIHUK YUHTEII HHQOPMATUKH . ... 132

KexeeBa A.E., AkxonoBa A.T., Cagyakac I.T.
D eKTHBHOCT UCTIONB30BAHUS U(PPOBBIX TEXHOJIOTUH TIPU BBITIOJIHCHUH 3a1aHNU,

HAIpaBJICHHBIX Ha ((OPMHUPOBAHHUE YUTATENBCKOI IPAMOTHOCTH 151

Kanen A., bunoanoii A., bazapéaesa b.
HeuarornquKMe TEXHOJIOTHHU (l)OpMPIpOBaHI/Iﬂ BBIHOCJIUBOCTH C YUE€TOM BO3PACTHBIX
OCOOCHHOCTEH (DYTOOIHCTOB. ...c..veueetiieiieteniet ettt ettt ettt et s ettt ettt ettt et e et e e eneeean 166

Kepumbaesa P.K., Coi3abikdaeBa A.Jl., Umunosa 10.b.
MHKITI03MBHOE JOIIKONIbHOE 00pa3zoBaHue B Ka3axcTaHe: MpakTHKKM UTPOBOW afanTalvu aeTei

O JAHHBIM HUHTEPBBIO C HMEIATOTAMH. .. .cuvevetetteutentententententeaseeseestentensensensensesseeseessensennensensessessessenne 184

HypoOexoBa M.A., Moanaxanosa /I., Mbip3axmerosa H.O.
Hurerpanus STEM-nonxo/0B B npenofaBaHie XUMHUU B 00pa30BaTeIbHOM MPOIIECCE................. 205

Hypoekosa I.®., Cepik M., Maynenosa M.A.
OOyueHne CTYJJCHTOB METO/IaM KOMITJIGKCHOTO aHallM3a U BU3yaln3aliuy OOJbIINX JaHHBIX......... 229

11 ®H &




SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS 4.2026

Hypraauesa K.E., bakbiTkassl T., @eppeiipa J.11.
[Tpumenenue npaktukn oOydenus B ycnosusix STEM-o0pa3oBaHus IpH TOATOTOBKE OyTyIIHX
VIUTEICH  (DHIBHKHL. ....c...euvtitinietetett ettt et ettt sttt be sttt ettt b e ea e bbbt eb et ettt ebe s e eaenee 248

Opa3sbaesa @.111.
[lemarormyeckue MpoIECcCch U MONMUNAPATUTMATHUCCKUE TTO3HITUH B JIUAIIOTOBOM
TIPOCTPAHCTBEC. ... euteuttenteenttesttesueesseeeuseeneeesseenseenteensteseesseesseessseaaseesseeaseenseenseenseeseenseenseesasesnseennesnnennne 271

PaxumoBa M.H., bBexur K., CatabaeBa I.K.
ConnanbHO-3KOIOTHIecKast MOZIeNTb KaK OCHOBA aHAJIH3a )KU3HECIIOCOOHOCTH
U IBUTaTETIbHON AKTHBHOCTHU CTYIICHTOB. .....eeutiuteatiretenteeteettentententensessesseeseeseessensessensensessessessesuesneens 286

Puzaxoxxaena I'A.
PackpsITre moTeHnuana: aHaian3 00pa3oBaTeIbHOTO BO3ICHCTBHS APT-TEXHOIOTHH. .......c.ovvenenenee. 305

CambertoBa P.A., BepbsieB A.A., Ykcukbaes E.3.
TeHepaTHBHBIM UCKYCCTBEHHBINA HHTEIUIEKT U €0 BIHSHIE HA YCIIEBAEMOCTh B 00pa30BaHIK
B OOJTACTH HH(DOPMATHKH. .......veuveveereeneeneeneensensensenseeseeseeseeseessessensensensessessesseeseessensensensensessessessessessenn 324

Topraesa 1II.A., Hacupos A.A., PaxumbaeBa A.A.
AnantuBHbIe HHCTpyMeHTHI VI kak nudpoBbie omophl B 00yYeHHN aHIIOSN3BIYHOMY HMHCHMY.......347

Tysikos E., Ecetos E., lllyakaes M.
Pa3BuTHE TPOCTPAHCTBEHHOTO MBIIUICHUS YYAIIUXCSI CTApIINX KJIACCOB HA OCHOBE
HCTIONB30BAHUS IIAPPOBBIX TEXHOTOTHH. ......veevtitinietitetieteetetentetteteat ettt sttt seene et ie et eseeene e 363

9KOHOMMUKA

Aiinapos J1.X., Taiioex 7K.K., Typaauna C.M.
OreHka BIHUSHUS (DMHAHCOBBIX PHCKOB Ha (PUHAHCOBYIO YCTOWYMBOCTD HMPEIPHATHH. ............... 385

AmanbaeBa A.A., HypneiicoBa A.3., Tosemucona JI.A.
[udposast TparchOpMaIHsT PETHOHATBHBIX COIHATEHO-IKOHOMHIECKIX CHCTEM. .....ververreneeene 404

buxen B., Aiitka3un XK., Aiitkazuna M.
brenn-bruHaHCHpPOBAaHUE U KPEAUTHBIC TAPAHTHH MEKTYHAPOIHBIX (DMHAHCOBBIX OpraHU3aIHH .
B KABAXCTAHE. ....ouviiiiiieiiie ettt ettt e et e e et e et e e esaeeesaeeeaseeeaseeensaeenseeenseeenseaennns 421

Kyman XK., Menyxanosa JI.A., Cepuena KA.
Toproso-uHBecTUIIMOHHOE COTpyAHUYecTBO Ka3zaxcTana co crpaHamu LleHTpanbHOR A3Huu......... 435

Kaxpiken M.
MeToIoNorHYeCcKUi MOIX0/1 K I3MEPECHHUIO aJalTHBHOCTH M aIalTAIIMH HAIIMOHATEHON
DKOHOMUIKL. ... veeeuteeeeeteeesseeasseeessseeansseeasseeesaseesassaeansssesssesasseesssssesssessnssesassseesssessnsseesssseessseesnsseesnsees 451

Kupeena A., Jlonxu P.H., bex6ocunosa A.C.
JleTepMUHAHTBI M CTPATETHYECKUEC HATIPABICHHS PACIIUPEHUSI JOCTYIIA YKESHIIUH
K KaUECTBEHHOM 3aHATOCTH B KABAXCTAHE. ... .eiiviieiiiiiiiiciie ettt e 468

KokenoBa A.T., MoanadexoB b.K., Konraena I'.I1.
MopenupoBanue BO3JEHCTBUS KOOTIEPATHBHBIX X035CTB Ha OPraHN3allHOHHO-?KOHOMUYECKAIT
MEXaHU3M yCTOHYMBOTO Pa3BUTHS KUBOTHOBOIYECKHX cHcTeM TypKeCTaHCKOH OOJIACTHL............. 490

OROAE] 12




ISSN 1991-3494 4.2026

Kynanosa JI.A., Ceiicendaena ’K.M., Kviabiposa 2K.111.
VHHOBanMOHHAst HHPPACTPYKTYpa JIETKOI MPOMBIIUICHHOCTH: HHTETPALHs (PHHAHCOBBIX
WHCTPYMEHTOB H CTPYKTYPHBIE TPEOOPABOBAHMIS. ......ceveevntenrentrientetententstentetessenteseneesesaenseseneenenees 517

Hypraauesa K., bucentaena C., ’Kymakcanosa K.
ConmanpHoe MpeAnpUHIMATEIbCTBO B Ka3axcrane: COBpeMEHHOE COCTOSTHHE, MEXaHU3MBI
MOJAEPKKU U HAIIPABICHUS PABBUTHSL. .....evvnrentintitenteeteeieettettentesessessesseesteseessessessensessessessessesaesneens 550

OmapkoxkaeBa A.H., AbukaeBa M./L., SApasikosa U.B.
Typu3m Kak (pakTop HOBBIIICHNUS CONUATFHO-YKOHOMHYIECKOH YCTOWYNBOCTH MOHOTOPOIOB
KBAXCTAHA. 1.ttt ettt ettt e et e eae e se e sat et e e bt et e e et enteeaeeenees 569

Pycremyast M., Cuxumobaesa /JI.P., Cuxumbaes M.P.
[Inatesxu 3a HEAPONOIL30BAHUE U YKOHOMUYECKAs OLIEHKA MUHEPAIbHO-CBIPbEBBIX PECYPCOB......590

Man6oaoBa Y. K., CanbikoB A.M., [Lxynycosa A.T.
Orerka 3p(HeKTHBHOCTH HHBECTUIIMOHHOTO TIPOEKTA B )KUIUIITHOM CTPOUTEIBCTBE C YIETOM
TUAPPOBOI TPAHCHOPMALIHIL. .....e.veveveenianeeneeneetenseeseeseeseeseesteseessensessessesseaseeseessensensensensessessessessessenn 605

CkaxoBa C.H., /laBieroBa M.T., 'epacumenxo B.B.
BrnustHue ndpoBoro MapKeTHHTa Ha MMOBEJCHUE MMOTPEOUTEICH BO BHYTPEHHEM TYPHU3ME
B KABAXCTAHE. ...cooutiiiiiieiiicciee ettt ettt et e et e et e e esaeeessae e sseeeaseeensaeennseeenbeeenseaennee 626

Taxukenoa C.K., 3askuna A.B., By1akoaii K.M.
DKOHOMHUECKas OIIEHKA PBIHKA )KWION HeBIDKMMOoCcTH Ka3axcrana: TeHASHIUH,
PETHOHAIBHEIE PA3THINST U (DAKTOPBT PABBHTHS.......euveneeventenireneeriesentatensesteseseeseseseaseneesensenessensesenne 654

Texenosa A.Y., Epxxanos A.K., ZKapbuikacunosa M.2K.
BHyTpeHHUI KOHTPOJIb TOBApHEIX ONEpPANUii B TOPTOBIIE B YCIOBUSIX NU(PPOBOI
TPAHCHOPMATIIH . ...ttt ettt ettt ettt ea sttt sttt et et ebt et et eee et et e bt ebe s eseebe st estebe st esnebenne e eueeteneene 683

TysyoexoBa MLK., )KymaryJioBa A.K., baumoéeros M.K.
OreHKa HHBECTUIIMOHHOM IIPHUBIIEKATEIFHOCTH arpolpOMBIIIIEHHOTO KOMITIEKca
Pecrry6nmukn KazaxcraH: perHOHAIBHBIA CPABHUTETBHBIH QHAITHB. ....cvevveenreieeeereeeneeieneeaneseeenenee 702

Epumnamesa A.T., TapakoaeBa P.E., Mbip3axmeroBa A.M.
[udpoBuzarms 1 HCKYyCCTBEHHBIN HHTEIUICKT B SKOHOMHKE: TEOPETHIECKHE OCHOBEL,
[IPaBOBOE PETYIUPOBAHUE U PA3BUTHE KOMIETCHIIMM. ....cueviiiiiiniiniiiiiieiieteeieeiteiteeeste e sae e 721

3aruayaauna 3.P., UcmaunsoBa P.A., Toxon M.
Portb crienuanbHBIX SKOHOMUYECKUX 30H B POPMUPOBAHUY TOCYAAPCTBEHHOM YKCIIOPTHOM
TTOMUTHKI KABAXCTAHA. .....cuviiiiiieiiiieeiieeiie et eiee et e ettt e ebeeenteeesaaeeesaeeessaeeaseeeaseeansaeensseessseeenseeennns 738

Kymabexos A., Ocmanos K., 3yden A.
Tpancdopmaryss MEXaHU3MOB TOCYIaPCTBCHHOW TIOAICPIKKH PEATPUHIMATEIILCTBA
B PeCIIYOIMIMKE KABAXCTAH. ... cviiviiiiiiieiieiieiieietet ettt sttt ettt ettt et et beeaesbesreeneene 753

Kycynosa JK.K., lyiickenosa P.)K., baii6o.10Ba JL.K.
WaTterpanus nudpoBBIX TEXHOIOTUH U 3KOJIOTUIECKH YCTOWIHUBBIX MPAKTUK B TOCTHHUIHOM
WHTYCTPUU: CHCTEMATHUCCKHU 0030D JTUTCPATYPBL. . eveeveerieneeneentessensenseeseeseenteneensensensessessessessesseens 775

13 @@@



ISSN 1991-3494 4.2026

SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS
ISSN 1991-3494

Volume 4.

Number 422 (2026), 347-362

https://doi.org/10.32014/2026.2518-1467.1252

IRSTI: 16.21.31
UDC: 378.147:811.111

© Torgayeva Sh.A.", Nasirov A.A.'. Rakhimbayeva A.A.2, 2026.
"Uzbekistan State World Languages University, Tashkent, Uzbekistan;
META University, Almaty, Kazakhstan.

E-mail: sholpantorgayeva@uzswlu.uz

ADAPTIVE AI TOOLS AS DIGITAL SCAFFOLDS
FOR EFL WRITING

Torgayeva Sholpan — PhD student, Uzbekistan State World Languages University, Tashkent,
Uzbekistan,

E-mail: sholpantorgayeva@uzswlu.uz, https://orcid.org/0009-0000-3944-3886;

Nasirov Abdurakhim — professor, Doctor of Sciences in Philology (DSc), Uzbekistan State World
Languages University,

Tashkent, Uzbekistan,

E-mail: a.nasirov@uzwlu.uz, https://orcid.org/0009-0005-9285-4592;

Rakhimabyeva Aigul — senior lecturer, META University, Almaty, Kazakhstan,

E-mail: a.rakhimbaeva@meta.edu.kz, https://orcid.org/0009-0007-6967—7254.

Abstract. The strategic digitalization of higher education and the integration
of advanced technologies necessitate the development of adaptive pedagogical
frameworks. In the context of English as a Foreign Language (EFL) instruction,
universities face a critical challenge regarding the pronounced heterogeneity of
students’ initial language proficiency within mixed-ability classrooms, which
significantly complicates individualized writing instruction. This study aims to
design, operationalize, and empirically evaluate the “Dynamic Scaffolding”
methodology, which systematically integrates generative Artificial Intelligence
(Al)tools as adaptive instructional supports to personalize academic writing process
for non-linguistic majors. Employing a convergent mixed—methods design, the
study triangulated quantitative data from an anonymous 11-items diagnostic
survey (5-point Likert scale) administered to 55 first-year undergraduate students
(IT, Finance, Information System) at META University with qualitative structural
coding of student—authored textual artifacts and sequential learning pathway
mapping from prompt reflection journals over an 8-week implementation period.
Quantitative survey analysis revealed an overwhelming pedagogical consensus
regarding Al’s high utility as a structural aid (92.7% agreement) and operational
management tool (74.5% agreement). Conversely, critical cognitive limitations
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were identified, as students demonstrated substantial uncertainty regarding Al’s
capacity to facilitate deep content synthesis (56.0%) and independent critical
thinking. Textual analysis confirmed sharp improvements in formal mechanical
parameters but underscored a persistent need for human instruction in conceptual
integration. The study provides a structured, scalable pedagogical model that
redefines the division of educational labor, positionally leveraging Al to automate
individual mechanical assistance while strategically liberating human instructional
time to cultivate higher-order cognitive competencies and authorial voice.

Keywords: Artificial Intelligence in Education, EFL, Academic Writing,
Mixed-Ability Classrooms, Dynamic Scaffolding, Personalized Learning, Critical
Thinking, Kazakhstan
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Annoramus: XKorapbl O0imiM O0epy CTpaTeTHsIIBIK TUGPIAHABIPY KOHE O3BIK
TEXHOJIOTHSIIApAbl MHTErpanusiay OeHiMIeNnrii MmefarorukaiblK MOAENIbAepIi
o3ipneyni Tanmam eredi. AFBUIINBIH TimiH meT Timi perinae okwity (EFL)
KOHTEKCIHJIE YHHBEPCHUTETTEp OpTYpJi JIGHTeWJe TonTap/ia CTYICHTTEP/iH
OacTamkbl TUIMIK KY3apeTTUTTIHIH alKBIH OPTEKTUIIrT MoceleciHe Tam OoJassl,
Oys1 JKaszymbl OKEKEIISJCHIIPIN OKBITYyAbl aWTapibIKTail KHbIHAATaabl. byi
3epTTEeYIiH MakcaTbl — TIJJIIK eMeC MaMaHABIKTapAblH CTYACHTTEpi YIIiH
aKaJIeMUSUIBIK JKa3y NPOLECTEPiH JKEKEHIeJICHIIpy MaKcaTblHAa TeHEepaTHUBTi
xacanasl nHTEeIUIeKkT (JKM) Kypanmapsia Oelimaenrim 6inim O6epy Tiperi petinae
XKyHeni Typne OipikTipeTiH «J{MHAMHKaIbIK KYPBUIBIC» 9JliCHAMACKIH k00ajay,
€HTI3y JKOHE SMITMPUKAIBIK Oaramay Oonbin TaObutampl. KOHBEpreHTTI apaiac
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omicTep AW3alHBIH KOJiJaHa OTHIPHIN, 3eprrey META yHUBEpCHTETIHIH TiImiK
emec MamanabikTapbiablH (1T, Kapxkel, AxknapaTteik kyidenep) 55 OipiHmi
KypCc CTyIGHTI apacblHaa »Kypriziiren 11 TapMakTaH TypaTblH achIpbIH
JMAarHOCTUKANBIK cayadHaMmaHblH (5 Oanaplk JIMkepT ImKajachl) CaHJBIK
JIEpPEeKTEPiH 8 anTaibIK OKBITY Ke3€HIHAETI MTPOMIT-pedIeKCHs KypHAIIapbIHAH
aNBIHFaH CTYACHTTIK MOTIHJIK apTedakTiiepAl KYPhIMIBUIBIK KOATayMEH >XOHE
OKY KOJITAPbIHBIH KapTaChIMCH TpUAHTyTHIUsTa bl CaHIBIK cayaHaMa Tajiaaybl
KW — pnin KypbIMABLUTBIK KoMeKIi (92.7% kenicim) sxoHe popMaIbIbl TaJanTapsl
Oackapy kypaibl (74.5% xemiciM) peTiHIErl >KOFapbl THIMIIIITIHE KaThICTHI
afKbIH MeJarOTUKAJIBIK KOHCEHCYCThI KopceTTi. KepiciHiie, MaHbI3/Ibl KOTHUTHBTI
MIEKTEyeP aHBIKTAIIBI, OUTKeHI cTyaenTTep JKM-1iH TepeH uaesnapasl 0ipikTipy
(56.0%) xoHE ChIHM OHayabl JaMBITY KaOilleTiHe alTapibIKTall KYMOH KENTip/Ii.
MoTiHaik Tanaay (GopManbIbl MEXaHUKAJBIK MapaMeTpiepiiH aiTapibiKTai
JKaKCapFaHbIH JIOJIENJIeT], OipaK TYKbIphIMJIAaMajblK HWHTETpalys VIIH ajaMm
HYCKAayJBIFBIHBIH MaHBI3IBUIBIFBIH aTal KepceTTi. 3epTrey OitiM Oepy eHOeriHiH
OeJiHICIH KalTa aHBIKTAWTBIH KYPBUIBIMIBUIBIK, ayKbIMJbI I€IarorUKaIbiK
MoJIeNbl YebiHa b, MyHIa KM MexaHUKaJIblK KOMEKTI aBTOMATTaHJIbIPY YIIiH
KOJITAHBUIAJbI, OYJT OKBITYIIBIHBIH YaKBITHIH JKOFapbl JCHICHIl KOTHUTHBTI
KY3BIPETTUTIKTEP MEH aBTOPJBIK JABICThI IAMBITY VIIIIH CTPATETUsIIBIK TYPFbIIaH
Oocaryra MYMKiHJIIK Oepei.

Tyiiin ce3aep: Oinim Oepyreri xKacaHIpl HHTEUIEKT, IIET Till pEeTiHeTI aFbll-
IIBIH T1JTI, aKaJIEMUSIIBIK Ka3y, apajiac Kadijnerrepre apHaiFaH cabakrap, JMHAMHU-
KaJIbIK OKBITYJIBI KOJIJIAY, JKEKEIICIeH IPIJIINCH OKBITY, ChIHM oiinay, Kazakcran
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Annoranusi. Crparernueckass UU(QPOBU3ALUS BBICIIETO O0Opa3oBaHUS H
MHTETPalUsl COBPEMEHHBIX TEXHOJOTHH 00yCJIOBIMBAIOT HEOOXOIUMOCTh
pa3paboTKH aJanTUBHBIX MEAarornYecKux Moneneld. B ycnoBusx mpenogaBaHus
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aHTIHicKoTO s13bIKa kak mHocTpaHHoro (Englishasa Foreign Language, EFL) onHoit
W3 3HAYMMBIX IIPOOJIEM OCTaeTCS BRIPAKEHHAS HEOTHOPOAHOCTH HCXOIHOTO YPOBHS
S3BIKOBOM TOATOTOBKM CTYACHTOB B Pa3HOYPOBHEBBIX IPYIIax, UYTO 3aTPydHSET
MEPCOHATM3UPOBAHHOE 00yUCHHE aKaJeMUIeCKOMy ucbMy. Llens uccnenoBanns
- paspaboraTh, BHEIAPUTH M SMIIUPUUYCCKH OLEHUTH MOJENb «J{nHamuueckas
MOJJIEPKKAY, MPelyCMaTPUBAIOILYI0 CUCTEMHOE HCIIOIb30BAHUE WHCTPYMEHTOB
TeHEPAaTUBHOTO MCKYCCTBEHHOTO MHTEJICKTA B KQUECTBE aJJallTUBHBIX IIH(YPOBBIX
Orop npu OOYYEHHH aKaJeMHUYCCKOMY MHCHbMY CTYJCHTOB HEJWHTBHCTHYECKHX
o0pa3oBareibHbIX INporpaMMm. B HccienoBaHMM NPUMEHEH KOHBEPI€HTHBIN
CMEIIaHHBIH AN3aliH, TO3BOJIMBIIHNH COMTOCTaBUTHKOJIMYECTBEHHBIC UKaYEeCTBCHHBIC
naHHble. KomnuecTBeHHAs 4acTh BKIIKOYaIa aHOHUMHBINH TUarHOCTUYECKHH OIpoc
u3 11 yTBepkeHu# 1o msiTudauibHOM 1iKaie Jlukepra, MpoBeIeHHbBIN C y4acTHeM
55 cTyneHTOB MEepBOro Kypca HEIMHIBUCTUYECKHX 00pa30BaTEIbHBIX MPOrpPaMM
- IT, «®unancer» u «Muapopmannonnsie cuctems» - META Vausepcurera.
KauecTBeHHas 4acTh UCCIEIOBaHNS BKIIOYAIa CTPYKTYPUPOBAHHOE KOIUPOBAHHE
MUCBMEHHBIX pab0T CTYIEHTOB M aHAJIN3 WHAMBHUIYAIbHBIX TPACKTOPUI
00y4eHHsI Ha OCHOBE pe(IICKCUBHBIX KYpPHAIOB paOOTHI C IPOMIITAMH B TEUCHUE
BOCBMH HeJenb. PesynmpraTsl ompoca IOKa3ad BBICOKYIO CTENEHb COIVIacus
CTYJICHTOB OTHOCHTEINILHO ToJIe3HOCTH M Kak MHCTpyMEHTa CTPYKTYPHPOBaHUS
nucbMeHHoro Tekcta (92,7%) m cobmrogeHust (GopMaibHBIX TpeOOBaHMH K
akazgemMuaeckomy nucemy (74,5%). BMecte ¢ TeM OBIITH BBIABIEHBI OTPAaHUYCHUS,
CBSI3aHHBIE C KOTHUTUBHOHN COCTABIISIOIIEH MUCBbMEHHOH iesiTeTbHOCTH: 56,0% cTy-
JICHTOB BBIPa3WIN HEYBEPEHHOCTH B criocoOHocT MU nogaepxkuBarh riryOOKyIO
WHTETPALUIO HICH U pa3BUTHE KPUTUYECKOTO MBILIUICHHS. AHAIN3 MAChMEHHBIX
paboT BBIABMI 3aMETHOE YIydlleHHe (OpPMalbHBIX XapaKTEPUCTHK TEKCTa,
OJTHOBPEMEHHO TIOATBEPJIUB COXPAHSIONIYIOCS 3HAYUMOCTh IEaroru4ecKoro
CONPOBOXJEHUS  JJIsi KOHLENTYyaJbHOW HHTETrpaldd, apryMeHTauud |
pa3BUTHs aBTOPCKOro rojoca. Ha OCHOBe NONy4eHHBIX PE3yNbTaTOB IPEIJIO-
KEHa CTPYKTYpHpOBaHHAsi M MacmTaOupyemasi Iearoruueckasi MOJIelb,
npenycMmarpuBaomas (QpyHKIHMOHAJIBHOE paclpeneneHue 3agad Mexay WU
W TpenogaBateneM: HHCTpyMeHThl WU wucmonmbp3yrorcs aiisi aBTOMaTH3aIMN
WHAMBUIYANbHOM TOAJCPKKH MpPH BBIIOJHEHUH (HOPMaAIM3yEeMBIX OIECpalti,
TOrJa Kak IIPeNoAaBaTellb COCPEJOTOYMBAETCS HA PA3BUTHU KPUTHYECKOTO
MBILICHUS], CMBICIIOBO MHTETPAIlM M CAMOCTOSITEIbHON MMCHbMEHHON MO3UIINN
CTYICHTOB.

KiroueBblie cj10Ba: HCKyCCTBEHHBIH MHTEIICKT B O0pa30BaHUM; aHTITMHCKUN
kak uHOcTpaHHbIl s3blk (EFL); akamemuueckoe mNHCBMO; Pa3HOYpPOBHEBOE
oOyueHne, JIUHAMHYECKass TMOJAEPKKa; IEePCOHATN3NPOBAHHOE OOydYeHHUE;
KPUTHYECKOE MBIIIIJICHHE

Introduction. The strategic digitalization of education in the Republic of
Kazakhstan, formalized in the “State Program for the Development of Education
and Science for 2020—2025”, necessitates not only the adoption of new
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technologies but also the development of resilient, validated pedagogical models
for their curricular integration. A persistent structural challenge in teaching English
as a Foreign Language (EFL) within Kazakhstani higher education institutions,
particularly to non—linguistic majors, is the pronounced heterogeneity of students’
initial language proficiency within the same instructional group (Zhukabayeva et
al., 2025). This classroom diversity severely complicates the task of providing
individualized support, particularly during the cultivation of complex, integrative
productive competencies such as academic writing.

Literature review. Traditional frontal teaching methods frequently prove
inadequate for addressing this “mixed ability” paradigm, risking the simultaneous
disengagement of both advanced and struggling learners who require completely
differentiated intervention strategies. Generative Artificial Intelligence tools,
primarily large language models (LLMs) like ChatGPT, offer unprecedented
potential for adaptive, immediate, and highly personalized writing assistance
(Barrot, 2023; Holmes, Bialik and Fadel, 2019; Zawacki—Richter, 2019; Ranalli,
Yamashita and McDonough, 2022). However, their unguided, spontaneous use
by students can result in text generation without learning, exacerbing patterns of
passive reliance, compromising academic integrity, and inhibiting the development
of independent critical thinking and authentic authorial voice (Perkins, 2023;
Cotton and Shipway, 2023; Godwin—1Jones, 2023). The core problem lies not in
technology itself, but in the absence of structured pedagogical frameworks that
define how these tools should interact with learners and instructors.

The aim of study is to develop, pilot and systematically evaluate the “Dynamic
Scaffolding” methodology. This model is engineered to integrate adaptive Al tools
into the writing instruction process for heterogeneous groups, transforming Al from
a potential source of academic dishonesty into a controlled pedagogical instrument
for personalization. Specifically, the study seeks to answer the following research
questions based on empirical data from a student survey:

e In which specific aspects of writing (structural, grammatical, lexical) do
students perceive Al tools as most helpful?

e How do students assess the impact of Al on the development of higher—
order cognitive skills (critical thinking, source text idea integration)?

e What is the overall perception of the appropriateness and motivational effect
of using Al in EFL learning for non—Tlinguistic majors?

Theoretical Framework.

The “Dynamic Scaffolding” methodology is built upon a synthesis of three
foundational pedagogical concepts:

1. Scaffolding in the Zone of Proximal Development (ZPD) — Grounded in the
sociocultural theory of L.S. Vygotski, learning is most effective when supported
within the learner’s ZPD by a more knowledgeable guide (Vygotski, 1978; Wood,
Bruner and Ross, 1976; Kasneci, 2023). In the proposed model, the generative Al
tool operates as an interactive, digital scaffolding agent — a temporary, adaptive
support structure that can be calibrated in real—time to the user’s immediate
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linguistic needs and gradually withdrawn (“faded”) as the student’s autonomous
competence increases. This approach transitions the classroom from static
differentiation (fixed worksheets for different levels) to dynamic personalization.

2. Project—Based Learning (PBL) for authentic language use — Academic
writing is not taught as an isolated, decontextualized skill but as an essential,
goal—directed tool for completing meaningful, project—based tasks (Nasirov,
2025). Within this study, the project required students to write a structured health
essay that integrated source text arguments. PBL establishes an authentic rhetorical
context that enhances student engagement and motivates the use of Al for strategic
problem—solving rather than mere passive text generation.

3. Digital Literacy and Critical Thinking in the Al Era — Modern language
proficiency is inseparable from the ability to interact critically with Al—generated
content. This encompasses “prompt engineering”, source verification, output
synthesis, and maintenance of ethical authorship [ Seidaliyeva etal., 2025; Chapelle,
2020). The methodology explicitly targets these metacognitive skills, positioning
critical thinking not as an incidental byproduct but as a primary learning objective
when deploying using Al withing the writing process. Recent literature confirms
that Al functions most effectively in education when embedded withing such a
structured pedagogical framework.

Recent studies emphasize that Al functions most effectively in education not
as a content generator, but as an adaptive support mechanism embedded within a
pedagogical framework (Siemens and Baker, 2023).

Materials and methods.

The operational architecture of the model is structured as a cyclical three—
stage process where the roles of the student, Al, and instructor are clearly defined
and interdependent. The core operational principle is guided agency: students use
Al proactively, but within a framework curated by the instructor.

Table 1 — The dynamic Scaffolding Cycle: Stages and Actor Roles

Stage Student’s core task  AI’s role (as “Digital Role of the instructor
and prompts to Al  Scaffold”)
Planning  Formulate a topic, Generator and Structurer: Teaches students to formulate
and thesis statement, and = Upon student request, precise prompts. Provides
Structuring basic essay outline  provides thesis statement differentiated tasks: basic
options, suggests logical outline prompts for weaker

essay structures (e.g. for pros | students; prompts for counter-
and cons) and helps generate | argument development for

topic—specific academic stronger ones
vocabulary
Drafting | Write a draft, Interactive tutor. Upon Facilitator and Consultant.
and integrating personal | request, explains grammar Conducts small—group
Editing ideas and course rules, suggests synonyms, workshops, answers content-
materials and checks tense consistency. | related questions, holds

Does not write for the student mini—sessions on common
grammar issues identified in
drafts
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Reflection = Analyze personal Object for critique. Al- Discussion Moderator.
and progress and the AI’s | generated text is used by Organizes peer-review
Analysis contribution students for exercises in sessions where students

identifying logical fallacies,  discuss how Al helped or
cliches, or oversimplifications | hindered; leads discussions on
ethical use

The pilot study was conducted at META University, Kazakhstan, during the Spring
2026 semester. Participants comprised 55 first—year undergraduate students tracking
through non-linguistic majors (Information Technology, Finance, Information
Systems). Their baseline English proficiency, evaluated via a localized diagnostic
placement test, ranged from A2 to B1 on the CEFR scale, establishing a classic mixed-
ability classroom profile. The methodology was implemented over an 8-week cycle
withing a compulsory Academic English instructional module. Students completed
three core curriculum-aligned tasks Al tools (ChatGPT, Grammarly):

1) Lexical task. Utilizing structured prompts to fill a comparative table with
pros/cons vocabulary related to environmental and lifestyle health factors.

2) Writing task. Composing a 100-word structured academic essay (What do
I need to have good health?) with mandatory integration of concrete arguments
from an external text.

3) Grammar task. Identifying and justifying the use of Present Simple versus
Present Continuous in contextual sentences, using Al for explanatory synthesis.

The “Dynamic Scaffolding” model is a structured pedagogical framework
designed to strategically integrate Al tools into the EFL writing process to address
learner heterogeneity. It moves beyond ad—hoc tool usage to a systematic, stage-
based cycle where Al acts as an adaptive, on-demand “digital scaffold” that can be
precisely calibrated and faded according to individual learner needs within a Zone
of Proximal Development (ZPD) according to Vygotsky (1978). The model is
operationalized through a three-phase cycle that defines clear roles for the student,
the Al, and the instructor at each stage.

Core Theoretical Foundation: From Static Support to Adaptive Intelligence

Traditional scaffolding in education involves a more knowledgeable guide
providing temporary support. The Dynamic Scaffolding model expands this
concept by incorporating Artificial Intelligence as an Interactive Scaffolding
Agent. Its ‘dynamic’ nature stems from two key capabilities:

1. Real-Time Adaptability. Unlike static worksheets or fixed explanations, an Al
like ChatGPT can generate unique explanations, example, and feedback tailored to
a student’s specific query, error pattern, or confusion point (Barrot, 2023).

2. Fade-able Support. The level of guidance provided by the Al is controlled by
the sophistication of the student’s prompt. A basic prompt (“write an essay about
health”) provides maximum support, while a targeted, meta—cognitive prompt
(“improve the topic sentence of my second paragraph to better connect to my
thesis”) offers more focused, advanced support, effectively “fading” the scaffold

as competency grows.
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The three-phase dynamic scaffolding cycle. The model is built around a
recursive, three-phase cycle that transforms a writing assignment from an
individual task into a guided, Al-mediated learning journey.

Phase 1. Structured Planning and Conceptual Framing.

In this initial phase, the focus is on overcoming the “blank page” challenge and
building a coherent framework.

- Student’s role: to analyze the task, generate initial ideas, and formulate
strategic prompts to the Al. The goal is not to get a finished product, but to build
a blueprint.

- Al’s role (As “Architect and Lexical Consultant”): to generate outlines,
propose thesis statements, suggest logical structures (e.g., compare/contrast,
problem solution), and provide topic-specific academic vocabulary lists.

- Instructor’s role (as “Prompt Engineer and Differentiator”): to provide
“tiered prompt menus”. For A2/B1 students, prompts might be: Generate a basic
S-paragraph outline for an essay on X. For B1+/B2 students, prompts become:
“Suggest three counterarguments to the thesis ‘Regular exercise is essential for
health’ and provide vocabulary to refute them”. This phase leverages the high
student agreement on AI’s help with structure (Q2: 92,7%) and vocabulary (Q1:
87,3%).

Phase 2: Interactive Drafting and Formative Revision.

This phase centers on writing and refining the draft, using Al for real-time,
iterative feedback.

- Student’s role: to compose their draft, integrating their own ideas with the
planned structure. When stuck, they use Al for discrete, problem—solving queries
related to sentence construction, grammar, or paraphrasing.

- Al’s role (as “Interactive Writing Tutor and Grammar Explainer”): to act as
a 24/7 writing consultant. When queried, it can: paraphrase awkward sentences,
explain why a grammatical tense is used (e.g., the difference between Present
Simple for habits vs. Present Continuous for current actions), suggest more
concise phrasing, or check cohesion between paragraphs. This directly addresses
the areas where students reported significant benefits: grammar help (Q5: 72,7%)
and understanding rules (Q6: 69,1%).

- Instructor’s Role (as “Process Analyst and Strategy Coach”): to analyze
patterns in the students’ Al queries (collected via shared logs or journals). If many
students ask for help with article usage (a/an/the), the instructor holds a targeted
mini lesson. The instructor shifts from correcting every error to coaching students
on how and when to use the Al tool effectively.

Phase 3. Critical Evaluation and Metacognitive Reflection.

This final, crucial phase addresses the key gap identified in the survey: the
development of higher order thinking skills.

- Student’s role: to critically evaluate Al’s output and own learning process.
They are tasked with identifying weaknesses in an Al-generated paragraph,
justifying their edits, and reflecting on their prompt strategy.
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- Al’s role (as “Object of critique and comparative Benchmark™): Its output
is no longer used as an answer key but as a text for analysis. Students might be
asked: “Compare the conclusion generated by ChatGPT to the one you wrote.
Which is more persuasive and why?” This builds critical thinking (Q7) and idea
integration (Q4) skills that students found lacking in passive Al use.

- Instructor’s role (as “Evaluator od process and Discussion facilitator”):
Assessment is fundamentally redefined. The final grade is based on a “Process
Portfolio” comprising:

1) The final essay.

2) A log of key prompts submitted to the Al and the responses received.

3) A reflective narrative explaining the student’s choices: “I asked ChatGPT
for synonyms for ‘important’, but I chose ‘crucial’instead of ‘paramount’because

4) Participation in peer-review sessions discussing the ethics and efficacy of
Al use.

Data Collection Methods (Mixed—Methods Approach):

The study employed a convergent mixed—methods design, triangulating
quantitative and qualitative data lines to provide a comprehensive understanding of
the intervention’s impact. This triangulation addressed the complexity of measuring
educational outcomes when integrating a novel, adaptive technology like Al
Quantitative data captured broad behavioral trends and student perceptions, while
qualitative data illuminated the underlying processes, strategies, and individual
experiences that shaped those perceptions.

Three core data collection methods were deployed:

1. Diagnostic Survey (Primary Data Source). An anonymous post-intervention
questionnaire featuring 11litems evaluated on a 5-point Likert scale (1= Strongly
Disagree to 5=Strongly Agree). The survey measured student perceptions three
primary clusters: Operational/ Structural Efficacy (Q1 — Q3, Q5) Cognitive/
Integrative Impact (Q4, Q6, Q7), and Affective/ Metacognitive Outcomes (Q8—
Q10). Internal consistency was validated via a pilot test with a separate cohort
(n=10, Cronbach’s Alpha> 0/8).

2. Analysis of Student artifacts. A comparative, rubric-based evaluation of
baseline diagnostic essays (written in week 1 without Al guidance) and final essays
(composed through the Dynamic Scaffolding framework) to map developmental
trajectories in structural accuracy, grammatical complexity, and source integration.

3. Analysis of Reflective Meta-Prompts. Students submitted interaction logs,
prompt screenshots, and brief written rationales explaining their editing decisions.
This qualitative dataunderwent structural coding to determine prompt sophistication
(ranging from directive to diagnostic), cognitive strategies (verification, solution-
seeking, exploration, critical rejection), and sequential learning pathways.

The data retrieved from the post-intervention survey indicates clear, data-driven
patterns regarding student perceptions of the Al-integrated learning process. The
quantitative results for all 11 dimensions are aggregated in figure 1, indicating
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the percentage of positive responses (comprising Agree” and “Strongly Agree”
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Figure 1 — Students’ perception of Al tools in EFL learning

Q1: ChatGPT helped formulate questions and vocabulary
Q2: ChatGPT helped maintain essay structure

Q3: Al facilitated adherence to requirements (length, logic)
Q4: Al helped integrate ideas from the text

Q5: ChatGPT helped identify tenses

Q6: Al helped deepen understanding of grammar rules

Q7: Al contributed to the development of critical thinking
Q8: ChatGPT helped become more independent

Q9: Al increased motivation to learn English

Q10: Using ChatGPT is beneficial

The study employed a convergent mixed—methods design, a rigorous
approach that triangulates quantitative and qualitative data to provide a
comprehensive, nuanced understanding of the intervention’s impact. This
methodological triangulation addresses the complexity of measuring educational
outcomes when integrating a novel, adaptive technology like Al. Quantatitative
data captured broad trends and student perceptions, while qualitative data
illuminated the underlying processes, strategies, and individual experiences that
shaped those perceptions (Nasirov and Eshbayev, 2025; Dwivedi, 2023). The
following sections detail the three core methods.
1. Diagnostic Survey: Capturing Perceptual Landscapes.
The cornerstone of the quantitative analysis was a meticulously designed
post—intervention diagnostic survey administered anonymously via a secure
online platform. The instrument comprised 11 core items, each mapping directly
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onto a specific pedagogical objective of the “Dynamic Scaffolding” model. A
5-point Likert scale (1=Strongly Disagree to 5—Strongly Agree) was selected for
its ability to capture the intensity of attitudes and its widespread use in educational
research, facilitating data analysis and interpretation.

The survey was deliberately structured to measure perception across a spectrum
of competencies, moving from lower—order, mechanical skills to higher—order
cognitive and affective outcomes:

e Operational and Structural Efficacy (Q1-Q3, Q5). These items assessed
ATl’s utility as a functional tool. Q1 (vocabulary/formulation) and Q2 (essay
structure) targeted the foundational “scaffolding” function. Q3 (adherence to
formal requirements) measured Al’s role in meta—task management. Q5 (tense
identification) evaluated its effectiveness as a discrete grammar aid.

e Cognitive and Integrative Impact (Q4, Q6, Q7). This cluster probed the more
complex, contested territory of Al’s pedagogical depth. Q4 (idea integration) and
Q7 (critical thinking) were intentionally included as critical tests of the model’s
ability to foster skills beyond automation. Q6 (deep grammar understanding)
sought to distinguish between Al’s capacity for correction versus explanation.

e Affective and Metacognitive Outcomes (Q8—Q10). These questions
explored the intervention’s influence on learner psychology and autonomy. Q8
(independence) and Q9 (motivation) measured key drivers of sustained learning.
Q10 (overall benefit) served as a summative evaluative judgment, capturing
students’ holistic assessment of the tool’s value in their specific learning context.

The selection of this scale and structure was validated by a pilot test with a
small cohort (n=10) to ensure clarity and internal consistency (Cronbach’s Alpha >
0/8). The resulting data, presented in Diagram 1, provided a robust statistical map
of student perception, forming the primary basis for identifying areas of strong
consensus (e.g., structural help) and significant divergence (e.g., critical thinking).

Analysis of student Artifacts: Tracing Development Trajectories.

To move beyond perception and anchor findings in tangible evidence of
learning, a systematic comparative analysis of student—authored texts was
conducted. This involved the creation of a detailed analytical rubric to code and
compare diagnostic essays (written at the module’s outset without Al guidance)
and final essays (composed using the “Dynamic Scaffolding” methodology). The
rubric focused on three dimensions directly informed by a brief written rationale
for each. This method moved the research gaze from outcomes to process, from
perception to practice.

The analysis of these meta—prompts involved qualitative coding to identity:

e Prompt Sophistication: Prompts were categorized along a continuum from
directive (“Write an essay about health”) to Diagnostic/Specific (“The transition
between alternative transitional sentences that better highlight the contrast between
physical activity and diet”.) This coding revealed the development of students’
“Al literacy” — their ability to use the tool as a precise consultant rather than a

general producer.
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e Cognitive Strategy: The rationales provided insights into students’
decision—making processes. Codes emerged such as “Verification” (using Al to
check a hypothesis), “Solution—Seeking” (asking for a fix to a known problem),
“Exploration” (using open—ended prompts to generate ideas), and “Critical
Rejection” (explaining why an Al suggestion was discarded). This directly
illuminated the development of the critical thinking skills queried in Q7.

e [earning Pathway Patterns: By sequencing the submitted prompts, it was
possible to reconstruct individual learning pathways. Some students showed a
linear progression from structural to grammatical prompts, while others iterated
rapidly between content and form queries. These patterns helped explain variance
in the survey responses, linking specific interaction styles with particular perceptual
outcomes (e.g., a student who primarily used verification prompts might report
high help with grammar but low contribution to critical thinking).

This tripartite methodological design — spanning survey, artifacts, and process
reflections — ensured that the study did not rely on a single, potentially flawed,
source of evidence. The perceptual data from the survey explained the “what”, the
artifact analysis provided the “proof”, and the meta prompt analysis uncovered
the “how”. Together, they created a multidimensional portrait of Al integration,
capable of informing not only whether the “Dynamic Scaffolding” model works,
but, more importantly, how it works, for whom, and under what conditions. This
depth is essential for translating a pilot study into scalable, adaptable pedagogical
guidelines for the broader higher education community in Kazakhstan and beyond.

Results.

The survey results provide clear, data—driven insights into student perception
of the Al—integrated learning process.

Students overwhelmingly recognized Al’s efficacy as a structural and
grammatical aid. A striking 92,7% agreed that ChatGPT helped them follow
the essay structure. Furthermore, 74,5% found it helpful in meeting formal
requirements like word count and logical connectors. In grammar, 72,7% reported
Al aided in tense identification of rules. This aligns with the model’s goal of using
Al as a scaffold for “how to write”, freeing cognitive resources.

When asked which skills improved most, Writing Skills ranked first (65%
of votes), followed by Grammar (58%). Notably, vocabulary acquisition ranked
lowest suggesting Al is seen more as a tool for using known words correctly than
for discovering new ones. Most significantly, 74,5% of students reported increased
motivation to learn English, the highest agreement score for any benefit. This is a
powerful indicator of the model’s success in enhancing engagement.

The findings align with prior research demonstrating that Al—assisted
feedback significantly improves grammatical accuracy and structural coherence in
L2 writing (Hyland, 2019; Chapelle, 2020; Siemens and Baker, 2023).

The most revealing finding concerns the limitations of Al. The statements
receiving the highest level of disagreement and uncertainty were: “Al helped me
integrate ideas from the text” (Q4) and “Al contributed to the development of
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my critical thinking” (Q7). For Q7, while 72,7% agreed, a deeper look shows
the highest proportion of “fully disagree” responses. This starkly confirms that
students intuitively distinguish between AI’s utility for form and its (in)ability
to foster deep content synthesis and critical analysis. As one student noted in a
reflection, “ChatGPT gives the skeleton, but I have to put in the brain and the
heart”.

The ultimate indicator of acceptance is Q11: “Using ChatGPT is appropriate
for non—linguistic majors”. Here, 72,7% agreed (with a remarkable 54,5% fully
agreeing). This represents a strong mandate from students for the formal, guided
integration of Al into the curriculum.

Below is figure 2 that visualizes this cycle, integrating the key quantitative
findings from your survey directly into the model’s stages. This visual shows
where in the process the student—perceived strengths and challenges are located.

This diagram shows a recursive loop. Feedback and reflection from one cycle
directly inform and elevate the next task, creating an upward spiral of competency.
The key challenge (Stage 4) is systematically addressed by instructor feedback
(Stage 5), which is informed by the very survey results highlighted in the diagram.

1. Instructor-Set Task
Project-based activity

High Perceived Efficacy

2. Student's Guided Al Use
Q1: 87.3% | Q5:72.7%

Strong Technical Support

3. Al Scaffolded Response
Q2: 92.7% | Q6: 69%

4. Critical Integration / Rejection
Key Cognitive Challenge
Q4: 56% | Q7: critical thinking

5. Instructor Feedback
Product & Process Guidance

6. Student Reflection
Autonomy Growth
Q8: 67.3%

7. New Iteration
Higher Motivation & Skills

Figure 2 —Dynamic Scaffolding Cycle
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Discussion. The study relies on self—reported perception data. While
motivation and perceived learning are important, longitudinal studies measuring
actual proficiency gains are needed. The risk of “prompt dependency” — where
students struggle to write without Al cues—requires further investigation.

The model directly addresses key ethical issues:

1. Academic integrity — By requiring a “process portfolio” (prompts reflections),
assessment shifts from solely evaluating the final product to evaluating the learning
journey, making plagiarism transparent. Academic integrity considerations in the
Al—mediated classroom require transparent assessment models and process—
oriented evaluation (Perkins, 2023; Cotton and Shipway, 2023).

2. Data Privacy — The use of institutional accounts and clear guidelines on not
sharing personal data was emphasized.

3. Cognitive Dependency — The scaffolding is designed to be faded. Future
iterations will include mandatory “Al—off” tasks to ensure core competency
development.

Thus, this loop creates a virtuous cycle of increasingly sophisticated tool use.
The model institutionalizes transparency, making the learning process visible and
assessable, thereby directly mitigating ethical concerns about academic integrity.
By systematically channeling AI’s strengths toward personalized support for
mechanical tasks, it strategically reallocates human instruction toward fostering
the analytical and creative competencies that define true proficiency.

Conclusion. The “Dynamic Scaffolding” methodology, as piloted and evaluated
through this study, presents a viable and effective framework for harnessing
the power of adaptive Al tools in the heterogeneous EFL classroom. The data
conclusively shows that students perceive Al as a highly appropriate, motivating
and effective “digital assistant” for mastering the structural and grammatical
mechanics of writing, a finding strongly supported by the overwhelming agreement
on its utility for essay structure and task compliance. Simultaneously, the data
serves as a critical reminder: Al is not a substitute for pedagogical expertise. Its
greatest value is in automating the scalable, personalized support of lower—order
skills, thereby creating the essential instructional space and cognitive bandwidth,
thereby enabling the instructor to focus their irreplaceable human role on guiding
the development of higher—order cognitive skills — critical thinking, deep analysis,
creative synthesis, and ethical reasoning — which students correctly identify as
areas where Al’s contribution is limited or non—existent, as evidenced by the
significant uncertainty and disagreement regarding Al’s role in idea integration
and critical thinking development. Therefore, the model’s success lies not in the
technology itself, but in this intentional division of labor: Al manages the sow of
writing with precision and patience, while the expert educator cultivates the why
and the what — the intellectual depth and authorial voice that define meaningful
communication.

OROAE] 360




ISSN 1991-3494 4.2026

References

Barrot J.S. (2023) Using ChatGPT for second language writing: Pitfalls and potentials. Assessing
Writing, — Vol. 57. https://www.google.com/search?q=https://doi.org/10.1016/j.asw.2023.100745
(in English)

Chapelle C.A. (2020) English language learning and technology. John Benjamins. (in English)

Cotton D.R.E., Cotton, P.A., Shipway, J.R. (2023) Chatting and cheating. Assessment
and Evaluation in higher Education. — Vol. 49(2). — P. 228-239. https://www.google.com/
search?q=https://doi.org/10.1080/02602938.2023.2190121 (in English)

Dwivedi Y.K. (2023) So what if ChatGPT wrote it? Multidisciplinary perspectives on
opportunity, challenges and implications of generative conversational Al for research, practice
and policy. International Journal of Information Management. — Vol. 71. https://doi.org/10.1016/].
ijinfomgt.2023.102642 (in English)

Godwin—Jones R. (2023) Language teaching and generative Al. Language Learning and
Technology. — Vol. 27(2). — P. 1-18. https://www.google.com/search?q=http://hdl.handle.
net/10125/73507 (in English)

Holmes W., Bialik M., Fadel C. (2019) Artificial Intelligence in Education: Promises and
Implications for Teaching and Learning. Boston: Center for Curriculum Redesign. (in English)

Hyland K. (2019) Second Language Writing. Cambridge University Press. (in English)

Kasneci E. (2023) ChatGPT for good? On opportunities and challenges of large language
models for education. Learning and Individual Differences. — Vol.103.. https://www.google.com/
search?q=https://doi.org/10.1016/j.1indif.2023.102274 (in English)

Ministry of Education and Science of the Republic of Kazakhstan. (2019) Gosudarstvennaya
programma razvitiya obrazovaniya I nauki Respubliki Kazakhstan na 2020-2025 gody [State
program for the development of education and science for 2020—2025], Astana. (in Russian)

Nasirov A.A. (2025) Teaching technologies in modern language education: International
experience and strategic directions for higher education in Uzbekistan. The Lingua Spectrum.
Gunadarma University. — P. 495-498. (in English)

Nasirov A.A. Eshbayev J., (2025) Data Driven Analysis of semantic and Phrase Semantic Fields
Integrating Information. Retrieval Systems for Cross Linguistic Comparative Studies. ICEFNDS’ 24:
Proceeding of the 18™ International Conference on Future Networks and Distributed systems. —
Association for computing Machinery. — P. 112-118. https://www.google.com/search?q=https://doi.
org/10.1145/3678901.3678952. (in English)

Perkins M. (2023) Academic integrity considerations of Al large language models in the post—
pandemic era: ChatGPT and beyond. — Journal of University Teaching and Learning Practice. — Vol.
20(2). — P.7. https://www.google.com/search?q=https://doi.org/10.53761/1.20.2.0 (in English)

Ranalli J., Yamashita T., McDonough K. (2022) Automated written corrective feedback. System.
— P.106. https://www.google.com/search?q=https://doi.org/10.1016/j.system.2022.102772  (in
English)

Seidaliyeva G.O., Toksanbai A.M., Torgayeva Sh.A. (2025) Shetel bilimde PBL tehnologiyasy
negizinde zhazu dagdylaryn kalyptastyru [Formation of writing skills based on PBL technology in
foreign education]. Bulletin of the Karaganda University Pedagogy series. — Vol. 1(117). — P.186-
197. (in Kazakh)

Siemens G., and Baker R. (2023) Learning analytics and educational data mining. British Journal
of Educational Technology. — Vol. 54(5).—P. 1107-1115. https://www.google.com/search?q=https://
doi.org/10.1111/bjet.13312 (in English)

Vygotsky L.S. (1978) Razum v obshestve: razvitiye vysshih psihologicheskih protsesov. [Mind in
society: The development of higher psychological processes]. Cambridge, MA: Harvard University
Press. — P. 159. (in Russian)

Wood D., Bruner J.S., Ross G. (1976) The role of tutoring in problem solving. Journal of child
psychology and psychiatry. Vol. 17(2). — P. 89-100. https://doi.org/10.1111/j.1469—7610.1976.
tb00381.x (in English)

Zawacki—Richter O. (2019) Systematic review of research on artificial intelligence applications

361 () O &




SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS 4.2026

in higher education. International Journal of Education Technology in Higher Education. — Vol. 16
(1). — P. 39. https://doi.org/10.1186/541239-019-0171-0 (in English)

Zhukabayeva T., Baimuratova D., Zholshiyeva L., Karabay A., Abdrakhmanov K. (2025) Digital
transformation of higher education: Toward a National Model of Digital University in Kazakhstan
through global and local comparison. Journal of higher education Policy and Management.
— Vol. 17(24). — P. 45. https://www.google.com/search?q=https://doi.org/10.1080/136008
0X.2025.2411204 (in English)

@ ONe 362



Publication Ethics and Publication Malpractice in the journals of the Central Asian
Academic Research Center LLP

For information on Ethics in publishing and Ethical guidelines for journal publication see
http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the journals of the Central Asian Academic Research CenterLLP
implies that the described work has not been published previously (except in the form of an abstract
or as part of a published lecture or academic thesis or as an electronic preprint, see http:/www.
elsevier. com/postingpolicy), that it is not under consideration for publication elsewhere, that its
publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form,
in English or in any other language, including electronically without the written consent of the
copyright-holder. In particular, translations into English of papers already published in another
language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent
data, incorrect interpretation of other works, incorrect citations, etc. The Central Asian Academic
Research Center LLP follows the Code of Conduct of the Committee on Publication Ethics
(COPE), and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct (http://
publicationethics. org/files/ u2/New_Code.pdf). To verify originality, your article may be checked
by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide
corrections, clarifications, retractions and apologies when needed. All authors of a paper should
have significantly contributed to the research.

The reviewers should provide objective judgments and should point out relevant published
works which are not yet cited. Reviewed articles should be treated confidentially. The reviewers
will be chosen in such a way that there is no conflict of interests with respect to the research, the
authors and/ or the research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they
will only accept a paper when reasonably certain. They will preserve anonymity of reviewers and
promote publication of corrections, clarifications, retractions and apologies when needed. The
acceptance of a paper automatically implies the copyright transfer to the Central Asian Academic
Research Center LLP.

The Editorial Board of the Central Asian Academic Research Center LLP will monitor and
safeguard publishing ethics.

Requirements for articles design for publication in the journal are available on
the websites:
www: nauka-nanrk.kz
ISSN 2518-1467 (Online),
ISSN 1991-3494 (Print)

http://www.bulletin—science.kz/index.php/en

Managing Editor: A.Shormakova
Editors: D.S. Alenov, M.Konyrbekov
Computer layout: G.D. Zhadyranova

Signed for print: August 31, 2026
Format: 70x90 1/16. 48.0 printed sheets. Order No. 4

«Central Asian Academic Research Centery LLP
Almaty, Shevchenko Street, 28





