
SCIENTIFIC JOURNAL OF №4
2026PEDAGOGY AND ECONOMICS

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

Тематическая направленность: Экономические и педагогические науки



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

SCIENTIFIC JOURNAL OF 
PEDAGOGY AND ECONOMICS

PUBLISHED SINCE 1944

4 (422)
July – August 2026

ALMATY, 2026



SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS 4.2026

2

Scientifi c Journal of Pedagogy and Economics
ISSN 2518-1467 (Online), 
ISSN 1991-3494 (Print).
Owner: «Central Asian Academic Research Center» LLP (Almaty). 
The certifi cate of registration of a periodical printed publication in the Committee of information of the Ministry 
of Information and Communications  of the Republic of Kazakhstan 
№ KZ50VPY00121155, issued on 05.06.2025
Thematic focus: «publication of the results of new achievements inthe fi eld of fundamental sciences» 
Periodicity: 6 times a year.
http://www.bulletin-science.kz/index.php/en/

© «Central Asian Academic Research CenterВ» LLP, 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?authorId=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?authorId=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?authorId=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?authorId=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?authorId=56128026400, https://www.webofscience.com/wos/
author/record/4131549.

RYZHAKOV 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?authorId=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?authorId=57202195074, https://www.webofscience.com/wos/
author/record/40173122.

PETR Hájek, PhD, Unicorn University, Associate Professor, Department of Finance, (Prague, Czech 
Republic), https://www.scopus.com/authid/detail.uri?authorId=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?authorId=59238481900; https://www.scopus.com/authid/detail.uri?authorId=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?authorId=57189348551, https://www.webofscience.com/wos/author/record/939510.

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



ISSN 1991-3494 4.2026

3

Scientifi c Journal of Pedagogy and Economics
ISSN 2518-1467 (Online),  
ISSN 1991-3494 (Print).
Меншіктенуші: «Орталық Азия академиялық ғылыми орталығы» ЖШС (Алматы қ.).
Қазақстан Республикасының Ақпарат жəне коммуникациялар министрлігінің Ақпарат 
комитетінде 05.06.2025 ж. берілген Nº KZ50VPY00121155 мерзімдік басылым тіркеуіне қойылу 
туралы куəлік. 
Тақырыптық бағыты: «іргелі ғылым салалары бойынша жаңа жетістіктердің нəтижелерін жариялау»
Мерзімділігі: жылына 6 рет.
http://www.bulletin-science.kz/index.php/en/

© «Орталық Азия академиялық ғылыми орталығы» ЖШС, 2026

БАС РЕДАКТОР:
ƏБІЛҚАСЫМОВА Алма Есімбекқызы, педагогика ғылымдарының докторы, профессор, 

ҚР ҰҒА академигі, Педагогикалық білім беруді дамыту орталығының директоры, Абай атындағы 
ҚазҰПУ математика, физика жəне информатиканы оқыту əдістемесі кафедрасының меңгерушісі 
(Алматы, Қазақстан), https://www.scopus.com/authid/detail.uri?authorId=57191275199, https://www.
webofscience.com/wos/author/record/2076124.

БАС РЕДАКТОРДЫҢ ОРЫНБАСАРЫ:
СЕМБИЕВА Лəззат Мықтыбекқызы, экономика ғылымдарының докторы, Л.Н. Гумилев 

атындағы Еуразия ұлттық университетінің профессоры (Астана, Қазақстан), https://www.scopus.com/
authid/detail.uri?authorId=57194226348, https://www.webofscience.com/wos/author/record/38875302.

РЕДАКЦИЯ АЛҚАСЫ:
РИШЕЛЬ Мариновски, білім беру саласындағы PhD, Летбридж университеті педагогика 

факультетінің профессоры, (Альберта, Канада), https://www.scopus.com/authid/detail.
uri?authorId=57070452800, https://www.webofscience.com/wos/author/record/16130920.

ШИШОВ Сергей Евгеньевич, педагогика ғылымдарының докторы, профессор, К. 
Разумовский атындағы Мəскеу мемлекеттік технологиялар жəне басқару университетінің 
кəсіби білім беру педагогикасы жəне психологиясы кафедрасының меңгерушісі (Мəскеу, Ресей),
https://www.scopus.com/authid/detail.uri?authorId=57191518233, https://www.webofscience.com/wos/
author/record/2443966.

ƏБІЛДИНА Салтанат Қуатқызы, педагогика ғылымдарының докторы, профессор, Е.А. 
Бөкетов атындағы Қарағанды университетінің педагогика кафедрасының меңгерушісі (Қарағанды, 
Қазақстан), https://www.scopus.com/authid/detail.uri?authorId=56128026400, https://www.webofscience.
com/wos/author/record/4131549.

РЫЖАКОВ Михаил Викторович, педагогика ғылымдарының докторы, профессор, Ресей 
білім академиясының академигі, «Білім берудегі стандарттар мен мониторинг» журналының бас 
редакторы (Мəскеу, Ресей), https://www.scopus.com/authid/detail.uri?authorId=6602245542, https://
www.webofscience.com/wos/author/record/13675462.

БОЛАТБАЕВА Күлжанат Нұрымжанқызы, педагогика ғылымдарының докторы, профессор, 
Ы.Алтынсарин атындағы Ұлттық білім академиясының бас ғылыми қызметкері (Астана, Қазақстан), 
https://www.scopus.com/authid/detail.uri?authorId=57202195074, https://www.webofscience.com/wos/
author/record/40173122.

ПЕТР Хайек, PhD, Юникорн университеті, Қаржы департаментінің қауымдастырылған 
профессоры (Прага, Чехия), https://www.scopus.com/authid/detail.uri?authorId=35726855800, https://
www.webofscience.com/wos/author/record/672404.

ЖҰМАН Жаппар, экономика ғылымдарының докторы, профессор, Қазақстанның Еңбек 
сіңірген қайраткері, ҚР ҰҒА құрметті академигі,  əл-Фараби атындағы Қазақ ұлттық университетінің 
Халықаралық қолданбалы зерттеулер орталығының директоры (Алматы, Қазақстан). https://
www.scopus.com/authid/detail.uri?authorId=59238481900; https://www.scopus.com/authid/detail.
uri?authorId=56658765400, https://www.webofscience.com/wos/author/record/60977874.

ЛУКЬЯНЕНКО Ирина Григорьевна, экономика ғылымдарының докторы, профессор, 
«Киево-Могилянская академия» ұлттық университеті кафедрасының меңгерушісі (Киев, Украина),
https://www.scopus.com/authid/detail.uri?authorId=57189348551, https://www.webofscience.com/wos/
author/record/939510.

ЕСІМЖАНОВА Сайра Рафихқызы, экономика ғылымдарының докторы, Халықаралық 
бизнес университетінің профессоры (Алматы, Қазақстан), https://www.scopus.com/authid/detail.
uri?authorId=56499485500, https://www.webofscience.com/wos/author/record/45951098.



SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS 4.2026

4

Scientifi c Journal of Pedagogy and Economics
ISSN 2518-1467 (Online), 
ISSN 1991-3494 (Print).
Собственник: ТОО «Центрально-азиатский академический научный центр» (г. Алматы).
Свидетельство о постановке на учет периодического печатного издания в Комитете информации 
Министерства информации и коммуникаций и Республики Казахстан 
Nº KZ50VPY00121155 выданное 05.06.2025 г.
Тематическая направленность: «публикация результатов новых достижений вобласти  
фундаментальных наук».
Периодичность: 6 раз в год.
http://www.bulletin-science.kz/index.php/en/

© ТОО «Центрально-азиатский академический научный центр», 2026

ГЛАВНЫЙ РЕДАКТОР:
АБЫЛКАСЫМОВА Алма Есимбековна, доктор педагогических наук, профессор, академик 

НАН РК, директор Центра развития педагогического образования, заведующая кафедрой методики 
преподавания математики, физики и информатики КазНПУ им. Абая (Алматы, Казахстан),
https://www.scopus.com/authid/detail.uri?authorId=57191275199, https://www.webofscience.com/wos/
author/record/2076124.

ЗАМЕСТИТЕЛЬ ГЛАВНОГО РЕДАКТОРА:
СЕМБИЕВА Ляззат Мыктыбековна, доктор экономических наук, профессор Евразийского 

национального университета им. Л.Н. Гумилева (Астана, Казахстан), https://www.scopus.com/authid/
detail.uri?authorId=57194226348, https://www.webofscience.com/wos/author/record/38875302.

РЕДАКЦИОННАЯ КОЛЛЕГИЯ:
РИШЕЛЬ Мариновски, PhD в области образования, профессор факультета педагогики 

Летбриджского университета, (Альберта, Канада), https://www.scopus.com/authid/detail.
uri?authorId=57070452800, https://www.webofscience.com/wos/author/record/16130920.

ШИШОВ Сергей Евгеньевич, доктор педагогических наук, профессор, заведующий 
кафедрой педагогики и психологии профессионального образования Московского государственного 
университета технологий и управления имени К. Разумовского (Москва, Россия), https://www.
scopus.com/authid/detail.uri?authorId=57191518233, https://www.webofscience.com/wos/author/
record/2443966.

АБИЛЬДИНА Салтанат Куатовна, доктор педагогических наук, профессор, заведующая 
кафедрой педагогики Карагандинского университета имени Е.А. Букетова (Караганда, Казахстан),
https://www.scopus.com/authid/detail.uri?authorId=56128026400, https://www.webofscience.com/wos/
author/record/4131549.

РЫЖАКОВ Михаил Викторович, доктор педагогических наук, профессор, академик 
Российской академии образования, главный редактор журнала «Стандарты и мониторинг в 
образовании» (Москва, Россия), https://www.scopus.com/authid/detail.uri?authorId=6602245542, https://
www.webofscience.com/wos/author/record/13675462.

БУЛАТБАЕВА Кулжанат Нурымжановна, доктор педагогических наук, профессор, главный 
научный сотрудник Национальной академии образования имени Ы. Алтынсарина (Астана, 
Казахстан), https://www.scopus.com/authid/detail.uri?authorId=57202195074, https://www.webofscience.
com/wos/author/record/40173122.

ПЕТР Хайек, PhD, университет Юникорн, ассоциированный профессор Департамента 
финансов, (Прага, Чехия), https://www.scopus.com/authid/detail.uri?authorId=35726855800, https://
www.webofscience.com/wos/author/record/672404.

ЖУМАН Жаппар, доктор экономических наук, профессор,     заслуженный деятель 
Казахстана, почетный академик  НАН  РК, директор Центра Международных прикладных 
исследований Казахского национального университета им. аль-Фараби (Алматы, Казахстан),
https://www.scopus.com/authid/detail.uri?authorId=59238481900; https://www.scopus.com/authid/detail.
uri?authorId=56658765400, https://www.webofscience.com/wos/author/record/60977874.

ЛУКЬЯНЕНКО Ирина Григорьевна, доктор экономических наук, профессор, заведующая 
кафедрой Национального университета «Киево-Могилянская академия» (Киев, Украина),
https://www.scopus.com/authid/detail.uri?authorId=57189348551, https://www.webofscience.com/wos/
author/record/939510.

ЕСИМЖАНОВА Сайра Рафихевна, доктор экономических наук, профессор Университета 
международного бизнеса (Алматы, Казахстан), https://www.scopus.com/authid/detail.
uri?authorId=56499485500, https://www.webofscience.com/wos/author/record/45951098.



ISSN 1991-3494                                                                                                               4.2026

5

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...........................................................................................................14

Arystanova S.A., Maimatayeva A.D., Zhandavletova R.B.
Teaching neurobiology at secondary school level: evidence from teacher observations
and student reflective journals............................................................................................................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....................................64

Berdі D.K., Sarbayeva M.T., Meirbekov A.K.
Ways to develop the research competence of future chemistry teachers in the context of
digital education..................................................................................................................................82

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

Jakina А.А., Abykenova D.B., Кopeev Zh.B.
Integration of artificial intelligence in education in the context of institutional barriers 
and entrepreneurial potential.............................................................................................................117

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

Zhekeyeva A.E., Akzholova A.T., Saduakas G.T.
The effectiveness of using digital technologies in completing tasks aimed at developing 
reading literacy..................................................................................................................................151

Zhalel A., Bidoldoy A., Bazarbaeya B.
Pedagogical technologies for developing endurance considering the age-specific characteristics 
of football players.............................................................................................................................166

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

Nurbekova М.А., 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..........................229



SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS                                                 4.2026

6

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...........................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......................................305

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

Torgayeva Sh.A., Nasirov A.A., Rakhimbayeva A.A.
Adaptive AI tools as digital scaffolds for EFL writing......................................................................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...........................................385

Amanbayeva A.A., Nurpeisova A.Z., Tolemissova D.A.
Digital transformation of regional socio-economic systems.............................................................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
in Kazakhstan....................................................................................................................................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......................................490

Kulanova D.A., Seisenbayeva Zh.M., Kydyrova Zh.Sh.
Innovative infrastructure of light industry: integration of financial instruments and structural 
transformations.................................................................................................................................517



ISSN 1991-3494                                                                                                               4.2026

7

Nurgaliyeva K., Bissenbayeva S., Zhumaxanova K.
Social entrepreneurship in Kazakhstan: current state, support mechanisms and development 
directions...........................................................................................................................................550

Omarkozhayeva A.N., Abikayeva M.D., Yardyakova I.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.........................................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 transformation.............................................................................................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 factors....................................................................................................................654

Tekenova A., Yerzhanov A., Zharylkasinova M.
Internal control of commodity transactions in trade under digital transformation............................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...............................................................................702

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

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

Zhumabekov A., Osmanov Zh., Zubecs A.
Transformation of mechanisms of state support for entrepreneurship in the Republic
of Kazakhstan....................................................................................................................................753

Zhussupova Zh.K., Duiskenova R.Zh., Baybolova L.K.
Integration of digital technologies and environmentally sustainable practices in the hotel industry: 
a systematic literature review............................................................................................................775



SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS                                                 4.2026

8

МАЗМҰНЫ

ПЕДАГОГИКА

Абдрасилов Б.С., Шинетова Л.Е., Бекенов Н.К.
Қазақстанның бағалау жүйесінің эволюциясы: Ұлттық бірыңғай тестілеуді цифрландырудан 
құзыреттілік моделіне өту.................................................................................................................14

Арыстанова С.А., Майматаева А.Д., Жандавлетова Р.Б.
Орта мектеп деңгейінде нейробиологияны оқыту: мұғалім бақылаулары мен оқушылардың
рефлексивтік күнделіктерінен алынған дәлелдер..........................................................................30

Бауыржан Л.Н., Жылысбаева А.Н. , Жылысбаева Г.Н.
Бейорганикалық химияны оқытуда жасанды интеллектті қолданудың мүмкіндіктері 
мен қиыншылықтары........................................................................................................................44

Бейсембаева Т.Ж., Альмухамбетова Ж.Б.
Болашақ педагогтардың өзін-өзі реттеуінің психологиялық-педагогикалық ерекшеліктері.....64

Берді Д.К., Сарбаева М.Т., Мейірбеков А.К.
Цифрлық білім беру жағдайында болашақ химия мұғалімдерінің зерттеушілік 
құзыреттілігін дамыту жолдары......................................................................................................82

Есенбаева А.М., Қойшигулова Д.М.
Оқу дағдыларын дамытудағы заманауи цифрлық технологиялардың мүмкіндіктері................98

Джакина А.А., Абыкенова Д.Б., Копеев Ж.Б.
Институционалдық кедергілер мен кәсіпкерлік әлеует контекстінде білім берудегі 
жасанды интеллекттің интеграциясы............................................................................................117

Жалгасбекова Ж.К., Зулпыхар Ж.Е., Жунусова Д.Ж.
Telegram-бот – информатика мұғалімінің тиімді цифрлық көмекшісі.......................................132

Жекеева А.Е., Ақжолова А.Т., Садуақас Г.Т.
Оқу сауаттылығын қалыптастыруға арналған тапсырмаларды орындауда цифрлық
технологияны қолданудың тиімділігі............................................................................................151

Жалел А., Бидолдой А., Базарбаева Б.
Футболшылардың жас ерекшеліктерін ескере отырып төзімділікті қалыптастырудың 
педагогикалық технологиялары....................................................................................................166

Керимбаева Р.К., Сыздыкбаева А.Д., Иминова Ю.Б.
Қазақстандағы инклюзивті мектепке дейінгі білім беру: педагогтармен сұхбат 
деректері бойынша балаларды ойынға бейімдеу практикасы....................................................184

Нурбекова М.А., Молдаханова Д., Мырзахметова Н.О.
Білім берудегі химияны оқытуда STEM тәсілдерін интеграциялау............................................205

Нурбекова Г.Ф., Серік М., Мауленова М.А.
Білім алушыларды үлкен деректерді кешенді талдау және визуализациялау 
әдістеріне үйрету.............................................................................................................................229



ISSN 1991-3494                                                                                                               4.2026

9

Нұрғалиева Қ.E., Бақытқазы T., Феррейра Э.
Болашақ физика мұғалімдерін даярлауда STEM білім беру жағдайында оқыту 
тәжірибесін қолдану........................................................................................................................248

Оразбаева Ф.Ш.
Сөйлесім кеңістігіндегі педагогикалық үрдістер мен полипарадигмалық ұстанымдар...........271

Рахимова М.Н., Бөжиг Ж., Сатабаева Г.К.
Студенттердiң тiршiлiк қабiлеттiлiгi мен қозғалыс белсендiлiгiн талдаудың негiзi 
ретiндегi әлеуметтiк-экологиялық модель....................................................................................286

Ризаходжаева Г.А.
Мүмкіндіктерді ашу: арт-технологиялардың білім берудегі әсері.............................................305

Самбетова Р.А., Верьяев А.А., Уксикбаев Е.З.
Генеративтік жасанды интеллект және оның информатиканы оқытуда әсері...........................324

Торгаева Ш.A., Насиров А.А., Рахимбаева А.A.
EFL жазуын оқытудағы цифрлық тірек ретіндегі бейімделгіш жасанды интеллект 
құралдары........................................................................................................................................347

Тұяқов Е., Есетов Е., Шуакаев М.
Цифрлық технологияларды пайдалану негізінде жоғары сынып оқушыларының 
кеңістіктік ойлауын дамыту............................................................................................................363

ЭКОНОМИКА

Айдаров Д.Х., Тайбек Ж.Қ., Туралина С.М.
Қаржылық тәуекелдердің кәсіпорындардың қаржылық тұрақтылығына әсерін бағала..........385

Аманбаева А.А., Нурпейсова А.З., Толемисова Д.А.
Аймақтық әлеуметтік-экономикалық жүйелердің цифрлық трансформациясы.......................404

Бикен В., Айтқазин Ж., Айтқазина М.
Қазақстандағы халықаралық қаржы ұйымдарының аралас қаржыландыруы және 
кредиттік кепілдіктері.....................................................................................................................421

Жұман Ж., Медуханова Л.А., Сериева Ж.А.
Қазақстан мен Орталық Азия елдерінің сауда-инвестициялық ынтымастығы.........................435

Қажыкен М.
Ұлттық экономиканың беймділігі мен бейімделуін өлшеудің әдіснамалық тәсілі..................451

Киреева А., Лодхи Р.Н., Бекбосинова А.С.
Қазақстанда әйелдердің сапалы жұмыспен қамтылуына қолжетімділікті кеңейтудің
детерминанттары мен стратегиялық бағыттары..........................................................................468

Көкенова А.Т., Молдабеков Б.К., Коптаева Г.П.
Түркістан облысының мал шаруашылығы жүйелерін тұрақты дамытудың 
ұйымдастырушылық-экономикалық тетігіне кооперативтік шаруашылықтардың 
әсерін модельдеу.............................................................................................................................490



SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS                                                 4.2026

10

Қyланова Д.А., Сейсенбаева Ж.М., Кыдырова Ж.Ш.
Жеңіл өнеркәсіптің инновациялық инфрақұрылымы: қаржы құралдарының интеграциясы 
және құрылымдық қайта құру.......................................................................................................517

Нұрғалиева К., Бисенбаева С., Жұмаксанова К.
Қазақстандағы әлеуметтік кәсіпкерлік: қазіргі жағдайы, қолдау тетіктері және даму 
бағыттары........................................................................................................................................550

Омаркожаева А.Н., Абикаева М.Д., Ярдякова И.В.
Туризм Қазақстан моноқалаларының әлеуметтік-экономикалық тұрақтылығын арттыру 
факторы ретінде..............................................................................................................................569

Рүстемұлы М., Сихимбаева Д.Р., Сихимбаев М.Р.
Жер қойнауын пайдаланғаны үшін төлемдер және минералды-шикізат ресурстарын 
экономикалық бағалау....................................................................................................................590

Шалболова У.Ж., Салыков А.М., Джунусова А.Т.
Цифрлық трансформацияны ескере отырып тұрғын үй құрылысындағы инвестициялық 
жобаның тиімділігін бағалау..........................................................................................................605

Скакова С.Н., Давлетова М.Т., Герасименко В.В.
Қазақстандағы ішкі туризм саласында цифрлық маркетингтің тұтынушылардың 
мінез-құлқына әсері........................................................................................................................626

Тәжікенова С.К., Заякина А.В., Бұлақбай Ж.М.
Қазақстанның тұрғын жылжымайтын мүлік нарығын экономикалық бағалау: үрдістер, 
өңірлік айырмашылықтар және даму факторлары......................................................................654

Текенова А.У., Ержанов А.Қ., Жарылкасинова М.Ж.
Саудадағы тауарлық операцияларды ішкі бақылаудың цифрлық трансформация 
жағдайындағы ерекшеліктері.........................................................................................................683

Түзубекова М.К., Жұмағұлова А.К., Баимбетов М.К.
Қазақстан Республикасы агроөнеркәсіптік кешенінің инвестициялық тартымдылығын 
бағалау: өңірлік салыстырмалы талдау.......................................................................................702

Еримпашева А.Т., Таракбаева Р.Е., Мырзахметова А.М.
Экономикадағы цифрландыру және жасанды интеллект: теориялық негіздері, құқықтық 
реттеу және құзыреттіліктерді дамыту..........................................................................................721

Загидуллина З.Р., Исмаилова Р.А., Толон М.
Қазақстанның мемлекеттік экспорттық саясатын қалыптастырудағы арнайы экономикалық 
аймақтардың рөлі............................................................................................................................738

Жұмабеков А., Османов Ж., Зубец А.
Қазақстан Республикасында кәсіпкерлікті мемлекеттік қолдау механизмдерінің 
трансформациясы...........................................................................................................................753

Жусупова Ж.К., Дүйскенова Р.Ж., Байболова Л.К.
Қонақ үй индустриясында цифрлық технологиялар мен экологиялық тұрақты 
тәжірибелерді интеграциялау: жүйелі әдебиеттерге шолу.........................................................775



ISSN 1991-3494                                                                                                               4.2026

11

СОДЕРЖАНИЕ

ПЕДАГОГИКА

Абдрасилов Б.С., Шинетова Л.Е., Бекенов Н.К.
Эволюция системы оценивания в Казахстане: от цифровизации Единого национального 
тестирования к компетентностной модели.....................................................................................14

Арыстанова С.А., Майматаева А.Д., Жандавлетова Р.Б.
Преподавание нейробиологии на уровне средней школы: данные наблюдений учителей 
и рефлексивных дневников учащихся.............................................................................................30

Бауыржан Л.Н., Жылысбаева А.Н., Жылысбаева Г.Н. 
Перспективы и трудности использования искусственного интеллекта в изучении
неорганической химии......................................................................................................................44

Бейсембаева Т.Ж., Альмухамбетова Ж.Б. 
Психолого-педагогические особенности саморегуляции будущих педагогов............................64

Берди Д.К., Сарбаева М.Т., Мейрбеков А.К. 
Пути развития исследовательских компетенций будущих учителей химии в условиях
цифрового образования.....................................................................................................................82

Есенбаева А.М., Койшигулова Д.М.
Возможности современных цифровых технологий в развитии навыков чтения........................98

Джакина А.А., Абыкенова Д.Б., Копеев Ж.Б. 
Интеграция искусственного интеллекта в образовании в контексте институциональных
барьеров и предпринимательского потенциала............................................................................117

Жалгасбекова Ж.К., Зулпыхар Ж.Е., Жунусова Д.Ж.
Telegram-бот — эффективный цифровой помощник учителя информатики.............................132 

Жекеева А.Е., Акжолова А.Т., Садуакас Г.Т. 
Эффективность использования цифровых технологий при выполнении заданий, 
направленных на формирование читательской грамотности......................................................151

Жалел А., Бидолдой А., Базарбаева Б. 
Педагогические технологии формирования выносливости с учетом возрастных 
особенностей футболистов.............................................................................................................166

Керимбаева Р.К., Сыздыкбаева А.Д., Иминова Ю.Б.
Инклюзивное дошкольное образование в Казахстане: практики игровой адаптации детей 
по данным интервью с педагогами................................................................................................184

Нурбекова М.А., Молдаханова Д., Мырзахметова Н.О. 
Интеграция STEM-подходов в преподавание химии в образовательном процессе.................205

Нурбекова Г.Ф., Серік М., Мауленова М.А. 
Обучение студентов методам комплексного анализа и визуализации больших данных.........229



SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS                                                 4.2026

12

Нұрғалиева Қ.Е., Бақытқазы Т., Феррейра Э.П.
Применение практики обучения в условиях STEM-образования при подготовке будущих
учителей физики.............................................................................................................................248

Оразбаева Ф.Ш. 
Педагогические процессы и полипарадигматические позиции в диалоговом 
пространстве....................................................................................................................................271

Рахимова М.Н., Бөжиг Ж., Сатабаева Г.К.
Социально-экологическая модель как основа анализа жизнеспособности 
и двигательной активности студентов...........................................................................................286

Ризаходжаева Г.А. 
Раскрытие потенциала: анализ образовательного воздействия арт-технологий.......................305

Самбетова Р.А., Верьяев А.А., Уксикбаев Е.З. 
Генеративный искусственный интеллект и его влияние на успеваемость в образовании 
в области информатики...................................................................................................................324

Торгаева Ш.А., Насиров А.А., Рахимбаева А.А. 
Адаптивные инструменты ИИ как цифровые опоры в обучении англоязычному письму.......347

Туяков Е., Есетов Е., Шуакаев М. 
Развитие пространственного мышления учащихся старших классов на основе 
использования цифровых технологий...........................................................................................363

ЭКОНОМИКА

Айдаров Д.Х., Тайбек Ж.К., Туралина С.М.
Оценка влияния финансовых рисков на финансовую устойчивость предприятий.................385

Аманбаева А.А., Нурпейсова А.З., Толемисова Д.А.
Цифровая трансформация региональных социально-экономических систем..........................404

Бикен В., Айтказин Ж., Айтказина М.
Бленд-финансирование и кредитные гарантии международных финансовых организаций .
в Казахстане.....................................................................................................................................421

Жуман Ж., Медуханова Л.А., Сериева Ж.А.
Торгово-инвестиционное сотрудничество Казахстана со странами Центральной Азии.........435

Кажыкен М.
Методологический подход к измерению адаптивности и адаптации национальной 
экономики........................................................................................................................................451

Киреева А., Лодхи Р.Н., Бекбосинова А.С.
Детерминанты и стратегические направления расширения доступа женщин 
к качественной занятости в Казахстане........................................................................................468

Кокенова А.Т., Молдабеков Б.К., Коптаева Г.П.
Моделирование воздействия кооперативных хозяйств на организационно-экономический 
механизм устойчивого развития животноводческих систем Туркестанской области.............490



ISSN 1991-3494                                                                                                               4.2026

13

Куланова Д.А., Сейсенбаева Ж.М., Кыдырова Ж.Ш.
Инновационная инфраструктура легкой промышленности: интеграция финансовых 
инструментов и структурные преобразования.............................................................................517

Нургалиева К., Бисенбаева С., Жумаксанова К.
Социальное предпринимательство в Казахстане: современное состояние, механизмы 
поддержки и направления развития..............................................................................................550

Омаркожаева А.Н., Абикаева М.Д., Ярдякова И.В.
Туризм как фактор повышения социально-экономической устойчивости моногородов 
Казахстана........................................................................................................................................569

Рустемулы М., Сихимбаева Д.Р., Сихимбаев М.Р.
Платежи за недропользование и экономическая оценка минерально-сырьевых ресурсов......590

Шалболова У.Ж., Салыков А.М., Джунусова А.Т.
Оценка эффективности инвестиционного проекта в жилищном строительстве с учетом 
цифровой трансформации..............................................................................................................605

Скакова С.Н., Давлетова М.Т., Герасименко В.В.
Влияние цифрового маркетинга на поведение потребителей во внутреннем туризме 
в Казахстане.....................................................................................................................................626

Тажикенова С.К., Заякина А.В., Булакбай Ж.М.
Экономическая оценка рынка жилой недвижимости Казахстана: тенденции, 
региональные различия и факторы развития...............................................................................654

Текенова А.У., Ержанов А.К., Жарылкасинова М.Ж.
Внутренний контроль товарных операций в торговле в условиях цифровой 
трансформации................................................................................................................................683

Тузубекова М.К., Жумагулова А.К., Баимбетов М.К.
Оценка инвестиционной привлекательности агропромышленного комплекса 
Республики Казахстан: региональный сравнительный анализ..................................................702

Еримпашева А.Т., Таракбаева Р.Е., Мырзахметова А.М.
Цифровизация и искусственный интеллект в экономике: теоретические основы, 
правовое регулирование и развитие компетенций.......................................................................721

Загидуллина З.Р., Исмаилова Р.А., Толон М.
Роль специальных экономических зон в формировании государственной экспортной 
политики Казахстана......................................................................................................................738

Жумабеков А., Османов Ж., Зубец А.
Трансформация механизмов государственной поддержки предпринимательства 
в Республике Казахстан..................................................................................................................753

Жусупова Ж.К., Дүйскенова Р.Ж., Байболова Л.К.
Интеграция цифровых технологий и экологически устойчивых практик в гостиничной 
индустрии: систематический обзор литературы..........................................................................775



ISSN 1991-3494                                                                                                               4.2026

347

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.1*, Nasirov A.A.1. Rakhimbayeva A.A.2, 2026.
1Uzbekistan State World Languages University, Tashkent, Uzbekistan;

2META 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 
(AI) 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 AI’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 AI’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 AI 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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Аннотация: Жоғары білім беру стратегиялық цифрландыру және озық 
технологияларды интеграциялау бейімделгіш педагогикалық модельдерді 
әзірлеуді талап етеді. Ағылшын тілін шет тілі ретінде оқыту (EFL) 
контексінде университеттер әртүрлі деңгейде топтарда студенттердің 
бастапқы тілдік құзареттілігінің айқын әртектілігі мәселесіне тап болады, 
бұл жазуды жекешелендіріп оқытуды айтарлықтай қиындатады. Бұл 
зерттеудің мақсаты – тілдік емес мамандықтардың студенттері үшін 
академиялық жазу процестерін жекешелендіру мақсатында генеративті 
жасанды интеллект (ЖИ) құралдарын бейімделгіш білім беру тірегі ретінде 
жүйелі түрде біріктіретін «Динамикалық құрылыс» әдіснамасын жобалау, 
енгізу және эмпирикалық бағалау болып табылады. Конвергентті аралас 
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әдістер дизайнын қолдана отырып, зерттеу МЕТА университетінің тілдік 
емес мамандықтарының (IT, Қаржы, Ақпараттық жүйелер) 55 бірінші 
курс студенті арасында жүргізілген 11 тармақтан тұратын жасырын 
диагностикалық сауалнаманың (5 балдық Ликерт шкаласы) сандық 
деректерін 8 апталық оқыту кезеңіндегі промпт-рефлексия журналдарынан 
алынған студенттік мәтіндік артефактілерді құрымдылық кодтаумен және 
оқу жолдарының картасымен триангулициялады. Сандық сауалнама талдауы 
ЖИ―дің құрымдылық көмекші (92.7% келісім) және формальды талаптарды 
басқару құралы (74.5% келісім) ретіндегі жоғары тиімділігіне қатысты 
айқын педагогикалық консенсусты көрсетті. Керісінше, маңызды когнитивті 
шектеулер анықталды, өйткені студенттер ЖИ-дің терең идеяларды біріктіру 
(56.0%) және сыни ойлауды дамыту қабілетіне айтарлықтай күмән келтірді. 
Мәтіндік талдау формальды механикалық параметрлердің айтарлықтай 
жақсарғанын дәлелдегі, бірақ тұжырымдамалық интеграция үшін адам 
нұсқаулығының маңыздылығын атап көрсетті. Зерттеу білім беру еңбегінің 
бөлінісін қайта анықтайтын құрылымдылық, ауқымды педагогикалық 
модельді ұсынады, мұнда ЖИ механикалық көмекті автоматтандыру үшін 
қолданылады, бұл оқытушының уақытын жоғары деңгейлі когнитивті 
құзыреттіліктер мен авторлық даысты дамыту үшін стратегиялық тұрғыдан 
босатуға мүмкіндік береді.

Түйін сөздер: білім берудегі жасанды интеллект, шет тілі ретіндегі ағыл
шын тілі, академиялық жазу, аралас қабілеттерге арналған сабақтар, динами
калық оқытуды қолдау, жекешелендірілдген оқыту, сыни ойлау, Қазақстан
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Aннотация. Стратегическая цифровизация высшего образования и 
интеграция современных технологий обусловливают необходимость 
разработки адаптивных педагогических моделей. В условиях преподавания 
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английского языка как иностранного (English as a Foreign Language, EFL) одной 
из значимых проблем остается выраженная неоднородность исходного уровня 
языковой подготовки студентов в разноуровневых группах, что затрудняет 
персонализированное обучение академическому письму. Цель исследования 
- разработать, внедрить и эмпирически оценить модель «Динамическая 
поддержка», предусматривающую системное использование инструментов 
генеративного искусственного интеллекта в качестве адаптивных цифровых 
опор при обучении академическому письму студентов нелингвистических 
образовательных программ. В исследовании применен конвергентный 
смешанный дизайн, позволивший сопоставить количественные и качественные 
данные. Количественная часть включала анонимный диагностический опрос 
из 11 утверждений по пятибалльной шкале Ликерта, проведенный с участием 
55 студентов первого курса нелингвистических образовательных программ 
- IT, «Финансы» и «Информационные системы» - META Университета. 
Качественная часть исследования включала структурированное кодирование 
письменных работ студентов и анализ индивидуальных траекторий 
обучения на основе рефлексивных журналов работы с промптами в течение 
восьми недель. Результаты опроса показали высокую степень согласия 
студентов относительно полезности ИИ как инструмента структурирования 
письменного текста (92,7%) и соблюдения формальных требований к 
академическому письму (74,5%). Вместе с тем были выявлены ограничения, 
связанные с когнитивной составляющей письменной деятельности: 56,0% сту
дентов выразили неуверенность в способности ИИ поддерживать глубокую 
интеграцию идей и развитие критического мышления. Анализ письменных 
работ выявил заметное улучшение формальных характеристик текста, 
одновременно подтвердив сохраняющуюся значимость педагогического 
сопровождения для концептуальной интеграции, аргументации и 
развития авторского голоса. На основе полученных результатов предло
жена структурированная и масштабируемая педагогическая модель, 
предусматривающая функциональное распределение задач между ИИ 
и преподавателем: инструменты ИИ используются для автоматизации 
индивидуальной поддержки при выполнении формализуемых операций, 
тогда как преподаватель сосредоточивается на развитии критического 
мышления, смысловой интеграции и самостоятельной письменной позиции 
студентов.

Ключевые слова: искусственный интеллект в образовании; английский 
как иностранный язык (EFL); академическое письмо; разноуровневое 
обучение; динамическая поддержка; персонализированное обучение; 
критическое мышление

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―Jones, 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 AI tools 
into the writing instruction process for heterogeneous groups, transforming AI 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:

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

●	How do students assess the impact of AI on the development of higher―
order cognitive skills (critical thinking, source text idea integration)?

●	What is the overall perception of the appropriateness and motivational effect 
of using AI in EFL learning for non―linguistic 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 AI 
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 AI for strategic 
problem―solving rather than mere passive text generation.

3. Digital Literacy and Critical Thinking in the AI Era – Modern language 
proficiency is inseparable from the ability to interact critically with AI―generated 
content. This encompasses “prompt engineering”, source verification, output 
synthesis, and maintenance of ethical authorship [Seidaliyeva et al., 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 AI withing the writing process. Recent literature confirms 
that AI functions most effectively in education when embedded withing such a 
structured pedagogical framework.	

Recent studies emphasize that AI 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, AI, and instructor are clearly defined 
and interdependent. The core operational principle is guided agency: students use 
AI proactively, but within a framework curated by the instructor.

Table 1 — The dynamic Scaffolding Cycle: Stages and Actor Roles
Stage Student’s core task 

and prompts to AI
AI’s role (as “Digital 
Scaffold”)

Role of the instructor

Planning 
and 
Structuring

Formulate a topic, 
thesis statement, and 
basic essay outline

Generator and Structurer. 
Upon student request, 
provides thesis statement 
options, suggests logical 
essay structures (e.g. for pros 
and cons) and helps generate 
topic―specific academic 
vocabulary

Teaches students to formulate 
precise prompts. Provides 
differentiated tasks: basic 
outline prompts for weaker 
students; prompts for counter-
argument development for 
stronger ones

Drafting 
and 
Editing

Write a draft, 
integrating personal 
ideas and course 
materials

Interactive tutor. Upon 
request, explains grammar 
rules, suggests synonyms, 
and checks tense consistency. 
Does not write for the student

Facilitator and Consultant. 
Conducts small―group 
workshops, answers content-
related questions, holds 
mini―sessions on common 
grammar issues identified in 
drafts
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Reflection 
and 
Analysis

Analyze personal 
progress and the AI’s 
contribution

Object for critique. AI-
generated text is used by 
students for exercises in 
identifying logical fallacies, 
cliches, or oversimplifications

Discussion Moderator. 
Organizes peer-review 
sessions where students 
discuss how AI helped or 
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 AI 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 AI for explanatory synthesis.

The “Dynamic Scaffolding” model is a structured pedagogical framework 
designed to strategically integrate AI tools into the EFL writing process to address 
learner heterogeneity. It moves beyond ad―hoc tool usage to a systematic, stage-
based cycle where AI 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 AI, 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 AI 
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 AI 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, AI-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 AI. The goal is not to get a finished product, but to build 
a blueprint.

-	AI’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 
5-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 AI for real-time, 

iterative feedback.
-	Student’s role: to compose their draft, integrating their own ideas with the 

planned structure. When stuck, they use AI for discrete, problem―solving queries 
related to sentence construction, grammar, or paraphrasing.

-	AI’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’ AI 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 AI 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 AI’s output and own learning process. 

They are tasked with identifying weaknesses in an AI-generated paragraph, 
justifying their edits, and reflecting on their prompt strategy.
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-	AI’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 AI 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 AI 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 
AI 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 AI. 
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 11items 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 AI 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 data underwent 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 AI-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” 
selections.

Figure 1 ― Students’ perception of AI tools in EFL learning

  Q1: ChatGPT helped formulate questions and vocabulary
  Q2: ChatGPT helped maintain essay structure
  Q3: AI facilitated adherence to requirements (length, logic)
  Q4: AI helped integrate ideas from the text
  Q5: ChatGPT helped identify tenses
  Q6: AI helped deepen understanding of grammar rules
  Q7: AI contributed to the development of critical thinking
  Q8: ChatGPT helped become more independent
  Q9: AI 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 AI. 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:

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

●	 Cognitive and Integrative Impact (Q4, Q6, Q7). This cluster probed the more 
complex, contested territory of AI’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 AI’s capacity for correction versus explanation.

●	 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 AI 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:
●	 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’ 
“AI literacy” – their ability to use the tool as a precise consultant rather than a 
general producer.
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●	 Cognitive Strategy: The rationales provided insights into students’ 
decision―making processes. Codes emerged such as “Verification” (using AI 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 AI suggestion was discarded). This directly 
illuminated the development of the critical thinking skills queried in Q7.

●	 Learning 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 AI 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 AI―integrated learning process.
Students overwhelmingly recognized AI’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 
AI aided in tense identification of rules. This aligns with the model’s goal of using 
AI 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 AI 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 AI―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 AI. The statements 
receiving the highest level of disagreement and uncertainty were: “AI helped me 
integrate ideas from the text” (Q4) and “AI 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 AI 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.

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 AI 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 
AI―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 “AI―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 AI tools in the heterogeneous EFL classroom. The data 
conclusively shows that students perceive AI 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: AI 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 AI’s contribution is limited or non―existent, as evidenced by the 
significant uncertainty and disagreement regarding AI’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: AI manages the how 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.
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