
ҚАЗАҚСТАН РЕСПУБЛИКАСЫНЫҢ ҒЫЛЫМ ЖӘНЕ ЖОҒАРЫ БІЛІМ МИНИСТРЛІГІ
МИНИСТЕРСТВО НАУКИ И ВЫСШЕГО ОБРАЗОВАНИЯ РЕСПУБЛИКИ КАЗАХСТАН

MINISTRY OF SCIENCE AND HIGHER EDUCATION OF THE REPUBLIC OF KAZAKHSTAN

ХАЛЫҚАРАЛЫҚ АҚПАРАТТЫҚ ЖӘНЕ 
КОММУНИКАЦИЯЛЫҚ ТЕХНОЛОГИЯЛАР 

ЖУРНАЛЫ

МЕЖДУНАРОДНЫЙ ЖУРНАЛ 
ИНФОРМАЦИОННЫХ И 

КОММУНИКАЦИОННЫХ ТЕХНОЛОГИЙ

INTERNATIONAL JOURNAL OF INFORMATION 
AND COMMUNICATION TECHNOLOGIES

2025 (24) 4
қазан- желтоқсан

ISSN 2708–2032 (print)
ISSN 2708–2040 (online)   

SI
N

C
E 

20
0

9



This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License 

2

INTERNATIONAL JOURNAL OF INFORMATIN AND COMMUNICATION TECHNOLOGIES 2024. Vol. 17. Іs. 1.БАС РЕДАКТОР:
Исахов Асылбек Абдиашимович — есептеу теориясы саласында математика бойынша PhD доктор,  "Компьютерлік ғылымдар жəне 
информатика" бағыты бойынша қауымдастырылған профессор, Халықаралық ақпараттық технологиялар университетінің Басқарма 
Төрағасы  – Ректор (Қазақстан)

БАС РЕДАКТОРДЫҢ ОРЫНБАСАРЫ:
Колесникова Катерина Викторовна — техника ғылымдарының докторы, профессор, Халықаралық ақпараттық технологиялар 
университетінің ғылыми-зерттеу қызметі жөніндегі проректор (Қазақстан)

ҒАЛЫМ ХАТШЫ:
Ипалакова Мадина Тулегеновна — техника ғылымдарының кандидаты, қауымдастырылған профессор, Халықаралық ақпараттық 
технологиялар университетінің ғылыми-зерттеу қызметі жөніндегі департамент директоры (Қазақстан)

РЕДАКЦИЯЛЫҚ АЛҚА:
Разак Абдул — PhD, Халықаралық ақпараттық технологиялар университеті киберқауіпсіздік кафедрасының профессоры (Қазақстан) 
Лучио Томмазо де Паолис — Саленто Университеті (Италия) инновация жəне технологиялық инжиниринг департаменті AVR 
зертханасының зерттеу жəне əзірлеу бөлімінің директоры 
Лиз Бэкон — профессор, Абертей Университеті (Ұлыбритания) вице-канцлерінің орынбасары
Микеле Пагано — PhD, Пиза Университетінің (Италия) профессоры
Өтелбаев Мухтарбай Өтелбайұлы — физика-математика ғылымдарының докторы, профессор, ҚР ҰҒА академигі, Халықаралық 
ақпараттық технологиялар университеті математика жəне компьютерлік модельдеу кафедрасының профессоры (Қазақстан) 
Рысбайулы Болатбек — физика-математика ғылымдарының докторы, профессор, Есептеу жəне деректер ғылымдары департаментінің 
профессоры, Astana IT University (Казахстан)
Дайнеко Евгения Александровна — PhD, Халықаралық ақпараттық технологиялар университеті ақпараттық жүйелер кафедрасының 
профессор-зерттеушісі (Қазақстан)
Дузбаев Нуржан Токкужаевич — PhD, қауымдастырылған профессор, Халықаралық ақпараттық технологиялар университеті 
цифрландыру жəне инновациялар жөніндегі проректор (Қазақстан)
Синчев Бахтгерей Куспанович — техника ғылымдарының докторы, профессор, Халықаралық ақпараттық технологиялар 
университеті ақпараттық жүйелер кафедрасының профессоры (Қазақстан)
Сейлова Нургуль Абадуллаевна — техника ғылымдарының докторы, Халықаралық ақпараттық технологиялар университеті 
компьютерлік технологиялар жəне киберқауіпсіздік факультетінің деканы (Қазақстан)
Мухамедиева Ардак Габитовна — экономика ғылымдарының кандидаты, Халықаралық ақпараттық технологиялар университеті 
бизнеса медиа жəне басқару факультетінің деканы (Қазақстан)
Абдикаликова Замира Турсынбаевна — PhD, қауымдастырылған профессор, Халықаралық ақпараттық технологиялар университеті 
математика жəне компьютерлік модельдеу кафедрасының меңгерушісі (Қазақстан) 
Шильдибеков Ерлан Жаржанович — PhD, қауымдастырылған профессор, Халықаралық ақпараттық технологиялар университеті 
экономика жəне бизнес кафедрасының меңгерушісі (Қазақстан) 
Дамеля Максутовна Ескендирова — техника ғылымдарының кандидаты, қауымдастырылған  профессор, Халықаралық ақпараттық 
технологиялар университеті киберқауіпсіздік кафедрасының меңгерушісі (Қазақстан) 
Ниязгулова Айгуль Аскарбековна — филология ғылымдарының кандидаты, доцент, профессор, Халықаралық ақпараттық 
технологиялар университеті медиакоммуникация жəне Қазақстан тарихы кафедрасының меңгерушісі (Қазақстан) 
Айтмагамбетов Алтай Зуфарович — техника ғылымдарының кандидаты, Халықаралық ақпараттық технологиялар университеті 
радиотехника, электроника жəне телекоммуникация кафедрасының профессоры (Қазақстан)
Бахтиярова Елена Ажибековна — техника ғылымдарының кандидаты, қауымдастырылған профессор, Халықаралық ақпараттық 
технологиялар университеті радиотехника, электроника жəне телекоммуникация кафедрасының меңгерушісі (Қазақстан)
Канибек Сансызбай – PhD, қауымдастырылған профессор, Халықаралық ақпараттық технологиялар университеті киберқауіпсіздік 
кафедрасының профессор-зерттеушісі (Қазақстан) 
Тынымбаев Сахибай – техника ғылымдарының кандидаты, профессор, Халықаралық ақпараттық технологиялар университеті 
компьютерлік инженерия кафедрасының профессор-зерттеушісі (Қазақстан)
Алмисреб Али Абд — PhD, Халықаралық ақпараттық технологиялар университеті киберқауіпсіздік кафедрасының қауымдастырылған 
профессоры (Қазақстан)
Мохамед Ахмед Хамада — PhD, Халықаралық ақпараттық технологиялар университеті ақпараттық жүйелер кафедрасының 
қауымдастырылған профессоры (Қазақстан)
Янг Им Чу ― PhD, Гачон университетінің профессоры (Оңтүстік Корея)
Тадеуш Валлас – PhD, Адам Мицкевич атындағы (Польша) университеттің проректоры
Мамырбаев Оркен Жумажанович — PhD, ҚР ҒЖБМ Ғылым комитеті ақпараттық жəне есептеу технологиялары институты ӨМК 
директорының ғылым жөніндегі орынбасары (Қазақстан)
Бушуев Сергей Дмитриевич — техника ғылымдарының докторы, профессор, Украинаның "УКРНЕТ" жобаларды басқару 
қауымдастығының директоры, Киев ұлттық құрылыс жəне сəулет университеті жобаларды басқару кафедрасының меңгерушісі 
(Украина) 
Белощицкая Светлана Васильевна — техника ғылымдарының докторы, доцент, Astana IT University есептеу жəне деректер ғылымы 
кафедрасының профессоры (Қазақстан)

РЕДАКТОР:
Мрзабаева Раушан Жалиевна — магистр, Халықаралық ақпараттық технологиялар университетінің редакторы (Қазақстан) 

Халықаралық ақпараттық жəне коммуникациялық технологиялар журналы
ISSN 2708–2032 (print)
ISSN 2708–2040 (online)
Меншік иесі: АҚ «Халықаралық ақпараттық технологиялар университеті» (Алматы қ.).
Қазақстан Республикасы Ақпарат жəне қоғамдық даму министрлігіне мерзімді баспасөз басылымын есепке қою туралы куəлік 
№ KZ82VPY00020475, 20.02.2020 ж. берілген
Тақырып бағыты: ақпараттық технологиялар, ақпараттық қауіпсіздік жəне коммуникациялық технологиялар, əлеуметтік-
экономикалық жүйелерді дамытудағы цифрлық технология.
Мерзімділігі: жылына 4 рет.
Тираж: 100 дана.
Редакция мекенжайы: 050040 Алматы қ., Манас к., 34/1, каб. 709, тел: +7 (727) 244-51-09.
Е-mail: ijict@iitu.edu.kz 
Журнал сайты: https://journal.iitu.edu.kz

Журнал сайты: https://journal.iitu.edu.kz
© Халықаралық ақпараттық технологиялар университеті АҚ, 2025 

© Авторлар ұжымы, 2025



This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License

3

 

ГЛАВНЫЙ РЕДАКТОР
Исахов Асылбек Абдиашимович — доктор PhD по математике в области теории вычислимости, ассоциированный 
профессор по направлению "Компьютерные науки и информатика", Председатель Правления – Ректор Международного 
университета информационных технологий (Казахстан)

ЗАМЕСТИТЕЛЬ ГЛАВНОГО РЕДАКТОРА:
Колесникова Катерина Викторовна — доктор технических наук, профессор, проректор по научно-исследовательской 
деятельности Международного университета информационных технологий (Казахстан)

УЧЕНЫЙ СЕКРЕТАРЬ:
Ипалакова Мадина Тулегеновна — кандидат технических наук, ассоциированный профессор, директор департамента по 
научно-исследовательской деятельности Международного университета информационных технологий (Казахстан)

РЕДАКЦИОННАЯ КОЛЛЕГИЯ:
Разак Абдул — PhD, профессор кафедры кибербезопасности Международного университета информационных технологий 
(Казахстан)
Лучио Томмазо де Паолис — директор отдела исследований и разработок лаборатории AVR департамента инноваций и 
технологического инжиниринга Университета Саленто (Италия)
Лиз Бэкон — профессор, заместитель вице-канцлера Университета Абертей (Великобритания)
Микеле Пагано — PhD, профессор Университета Пизы (Италия)
Отелбаев Мухтарбай Отелбайулы — доктор физико-математических наук, профессор, академик НАН РК, профессор 
кафедры математического и компьютерного моделирования Международного университета информационных технологий 
(Казахстан)
Рысбайулы Болатбек — доктор физико-математических наук, профессор, профессор Astana IT University (Казахстан)
Дайнеко Евгения Александровна — PhD, профессор-исследователь кафедры информационных систем Международного 
университета информационных технологий (Казахстан)
Дузбаев Нуржан Токкужаевич — PhD, ассоциированный профессор, проректор по цифровизации и инновациям 
Международного университета информационных технологий (Казахстан)
Синчев Бахтгерей Куспанович — доктор технических наук, профессор, профессор кафедры информационных систем 
Международного университета информационных технологий (Казахстан)
Сейлова Нургуль Абадуллаевна — кандидат технических наук, декан факультета компьютерных технологий и 
кибербезопасности Международного университета информационных технологий (Казахстан)
Мухамедиева Ардак Габитовна — кандидат экономических наук, декан факультета бизнеса медиа и управления 
Международного университета информационных технологий (Казахстан)
Абдикаликова Замира Турсынбаевна — PhD, ассоциированный профессор, заведующая кафедрой математического и 
компьютерного моделирования Международного университета информационных технологий (Казахстан)
Шильдибеков Ерлан Жаржанович — PhD, ассоциированный профессор, заведующий кафедрой экономики и бизнеса 
Международного университета информационных технологий (Казахстан)
Дамеля Максутовна Ескендирова — кандидат технических наук, ассоциированный профессор, заведующая кафедрой 
кибербезопасности Международного университета информационных технологий (Казахстан)
Ниязгулова Айгуль Аскарбековна — кандидат филологических наук, доцент, профессор, заведующая кафедрой 
медиакоммуникации и истории Казахстана Международного университета информационных технологий (Казахстан)
Айтмагамбетов Алтай Зуфарович — кандидат технических наук, профессор кафедры радиотехники, электроники и 
телекоммуникаций Международного университета информационных технологий (Казахстан)
Бахтиярова Елена Ажибековна — кандидат технических наук, ассоциированный профессор, заведующая кафедрой 
радиотехники, электроники и телекоммуникаций Международного университета информационных технологий (Казахстан)
Канибек Сансызбай – PhD, ассоциированный профессор, профессор-исследователь кафедры кибербезопасности, 
Международного университета информационных технологий (Казахстан)
Тынымбаев Сахибай – кандидат технических наук, профессор, профессор-исследователь кафедры компьютерной инженерии, 
Международного университета информационных технологий (Казахстан)
Алмисреб Али Абд — PhD, ассоциированный профессор кафедры кибербезопасности Международного университета 
информационных технологий (Казахстан)
Мохамед Ахмед Хамада — PhD, ассоциированный профессор кафедры информационных систем Международного 
университета информационных технологий (Казахстан)
Янг Им Чу ― PhD, профессор университета Гачон (Южная Корея)
Тадеуш Валлас – PhD, проректор университета имен Адама Мицкевича (Польша)
Мамырбаев Оркен Жумажанович — PhD, заместитель директора по науке РГП Института информационных и 
вычислительных технологий Комитета науки МНВО РК (Казахстан)
Бушуев Сергей Дмитриевич — доктор технических наук, профессор, директор Украинской ассоциации управления 
проектами «УКРНЕТ», заведующий кафедрой управления проектами Киевского национального университета строительства и 
архитектуры (Украина)
Белощицкая Светлана Васильевна — доктор технических наук, доцент, профессор кафедры вычислений и науки о данных 
Astana IT University (Казахстан)

РЕДАКТОР:
Мрзабаева Раушан Жалиевна — магистр, редактор Международного университета информационных технологий 
(Казахстан) )
Международный журнал информационных и коммуникационных технологий
ISSN 2708–2032 (print)
ISSN 2708–2040 (online)   
Собственник: АО «Международный университет информационных технологий» (г.  Алматы). 
Свидетельство о постановке на учет периодического печатного издания в Министерство информации и общественного развития 
Республики Казахстан № KZ82VPY00020475, выданное от 20.02.2020 г.
Тематическая направленность: информационные технологии, информационная безопасность и коммуникационные технологии, 
цифровые технологии в развитии социо-экономических систем.
Периодичность: 4 раза в год.
Тираж: 100 экземпляров.
Адрес редакции: 050040 г. Алматы, ул. Манаса 34/1, каб. 709, тел: +7 (727) 244-51-09. 
Е-mail: ijict@iitu.edu.kz                                                                                                 Сайт журнала: https://journal.iitu.edu.kz

© АО Международный университет информационных технологий, 2025 
© Коллектив авторов, 2025



This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License 

4

EDITOR-IN-CHIEF
Assylbek Issakhov — PhD in Mathematics in Computability Theory, associate professor in “Computer Science and Informatics,” 
Chairman of the Board – Rector of the International Information Technology University (Kazakhstan)

DEPUTY EDITOR-IN-CHIEF
Kateryna Kolesnikova — Doctor of Technical Sciences, professor, Vice-Rector for Research, International Information Technology 
University (Kazakhstan)

ACADEMIC SECRETARY
Madina Ipalakova — Candidate of Technical Sciences, associate professor, Director of the Research Department, International 
Information Technology University (Kazakhstan)

EDITORIAL BOARD
Abdul Razak — PhD, professor, Department of Cybersecurity, International Information Technology University (Kazakhstan)
Lucio Tommaso De Paolis — Director of the R&D Department of the AVR Laboratory, Department of Engineering for Innovation, 
University of Salento (Italy)
Liz Bacon — Professor, Deputy Vice-Chancellor, Abertay University (United Kingdom)
Michele Pagano — PhD, Professor, University of Pisa (Italy)
Mukhtarbay Otelbayev — Doctor of Physical and Mathematical Sciences, professor, academician of the National Academy of 
Sciences of the Republic of Kazakhstan, professor of the Department of Mathematical and Computer Modeling, International 
Information Technology University (Kazakhstan)
Bolatbek Rysbaiuly — Doctor of Physical and Mathematical Sciences, professor, professor of the Department of Computing and Data 
Science, Astana IT University (Kazakhstan)
Yevgeniya Daineko — PhD, research professor, Department of Information Systems, International Information Technology University 
(Kazakhstan)
Nurzhan Duzbayev — PhD, associate professor, Vice-Rector for Digitalization and Innovation, International Information Technology 
University (Kazakhstan)
Bakhtgerei Sinchev — Doctor of Technical Sciences, professor, Department of Information Systems, International Information 
Technology University (Kazakhstan)
Nurgul Seilova — Candidate of Technical Sciences, Dean of the Faculty of Computer Technologies and Cybersecurity, International 
Information Technology University (Kazakhstan)
Ardak Mukhamediyeva — Candidate of Economic Sciences, Dean of the Faculty of Business, Media and Management, International 
Information Technology University (Kazakhstan)
Zamira Abdikalikova — PhD, associate professor, Head of the Department of Mathematical and Computer Modeling, International 
Information Technology University (Kazakhstan)
Yerlan Shildibekov — PhD, associate professor, Head of the Department of Economics and Business, International Information 
Technology University (Kazakhstan)
Damilya Yeskendirova — Candidate of Technical Sciences, associate professor, Head of the Department of Cybersecurity, 
International Information Technology University (Kazakhstan)
Aigul Niyazgulova — Candidate of Philological Sciences, Professor, Head of the Department of Media Communications and History of 
Kazakhstan, International Information Technology University (Kazakhstan)
Altai Aitmagambetov — Candidate of Technical Sciences, Professor, Department of Radio Engineering, Electronics and 
Telecommunications, International Information Technology University (Kazakhstan)
Yelena Bakhtiyarova — Candidate of Technical Sciences, associate professor, Head of the Department of Radio Engineering, 
Electronics and Telecommunications, International Information Technology University (Kazakhstan)
Kanibek Sansyzbay — PhD, research professor, Department of Cybersecurity, International Information Technology University 
(Kazakhstan)
Sakhybay Tynymbayev — Candidate of Technical Sciences, Professor, Research Professor, Department of Computer Engineering, 
International Information Technology University (Kazakhstan)
Ali Abd Almisreb — PhD, associate professor, Department of Cybersecurity, International Information Technology University  
(Kazakhstan)
Mohamed Ahmed Hamada — PhD, associate professor, Department of Information Systems, International Information Technology 
University (Kazakhstan)
Yang Im Chu — PhD, Professor, Gachon University (South Korea)
Tadeusz Wallas — PhD, Vice-Rector, Adam Mickiewicz University (Poland)
Orken Mamyrbayev — PhD, Deputy Director for Science, RSE Institute of Information and Computational Technologies, Committee 
for Science of the Ministry of Science and Higher Education of the Republic of Kazakhstan (Kazakhstan)
Sergey Bushuyev — Doctor of Technical Sciences, professor, Director of the Ukrainian Project Management Association “UKRNET,” 
Head of the Department of Project Management, Kyiv National University of Construction and Architecture (Ukraine)
Svetlana Beloshitskaya — Doctor of Technical Sciences, professor, Department of Computing and Data Science, Astana IT University 
(Kazakhstan)

EDITOR
Raushan Mrzabayeva — Master of Science, editor, International Information Technology University (Kazakhstan) 
«International Journal of Information and Communication Technologies»
ISSN 2708–2032 (print)
ISSN 2708–2040 (online)   
Owner: International Information Technology University JSC (Almaty). 
The certificate of registration of a periodical printed publication in the Ministry of Information and Social Development of the 
Republic of Kazakhstan, Information Committee No. KZ82VPY00020475, issued on 20.02.2020.
Thematic focus: information technology, digital technologies in the development of socio-economic systems, information security 
and communication technologies
Periodicity: 4 times a year.
Circulation: 100 copies.
Editorial address: 050040. Manas st. 34/1, Almaty. +7 (727) 244-51-09. Е-mail: ijict@iitu.edu.kz

Journal website: https://journal.iitu.edu.kz
© International Information Technology University JSC, 2025 

© Group of authors, 2025



INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2025. Vol. 6. Іs.4

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License

288

INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES
ISSN 2708–2032 (print)
ISSN 2708–2040 (online)
Vol. 6. Іs. 4. Number 24 (2025). Рр. 288–303
Journal homepage: https://journal.iitu.edu.kz
https://doi.org/10.54309/IJICT.2025.24.4.017

UDC 004.852

DEVELOPMENT OF A HYBRID HUMAN-AI SYSTEM FOR EDUCATION-
AL PROGRAM DESIGN

A.E. Serikov1*, A.A. Mukhatayev 1, A.A. Biloshchytskyi 2

1Astana IT University, Astana, Kazakhstan;
 2Kyiv National University of Construction and Architecture, Kyiv, Ukraine.

E-mail: ayanbek.as@gmail.com

Ayanbek Serikov ― doctoral student, Astana IT University, Astana, Kazakhstan 
E-mail: ayanbek.as@gmail.com, https://orcid.org/0009-0005-2413-5051;
Andrii Biloshchytskyi ― Doctor of Technical Sciences, Kiev National University of 
Civil Engineering and Architecture, Kiev, Ukraine
https://orcid.org/0000-0001-9548-1959;
Aidos Mukhatayev ― candidate of Political Sciences, associate professor, Director 
of the Department of Strategy and Corporate Governance, Astana IT University, As-
tana, Kazakhstan
https://orcid.org/0000-0002-8667-3200.

© A.E. Serikov, A.A. Mukhatayev, A.A. Biloshchytskyi

Abstract. Artificial intelligence in educational program design automates 
learning processes and aligns curricula with labor market demands, enhancing educa-
tion quality and learner experiences. We present a novel hybrid human-AI system to 
address limitations in traditional methods, which struggle to adapt to rapidly evolving 
job markets and diverse needs. Our approach leverages Llama 3 to improve frame-
work flexibility. Key components include: 1) program objectives, 2) relevant job po-
sitions, 3) requisite skills, and 4) corresponding courses, refining recommendations. 
While large language models provide high-quality outputs, they lack deep university 
discipline knowledge. We evaluated Llama 3 alongside GPT-3.5 and GPT-4. Our sys-
tem excels in skill extraction (F1 score: 77.6%) and outperforms competitors in con-
tent generation (F1: 0.35±0.10, precision: 0.37±0.12, semantic similarity: 0.84±0.10). 
Llama 3’s extensive parameters and knowledge base better integrate university con-
texts, generating robust program structures with abundant educational entities. De-
spite promise, challenges persist: technological infrastructure deficits, dataset biases, 
and institutional resistance to AI adoption. This study aims to advance human-AI 
collaboration in education, inspiring further research.
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Аннотация. Білім беру бағдарламаларын жобалаудағы жасанды 
интеллект оқу процестерін автоматтандырады және оқу бағдарламаларын 
еңбек нарығының талаптарына сәйкестендіреді, білім беру сапасы мен білім 
алушылардың тәжірибесін жақсартады. Біз тез дамып келе жатқан еңбек 
нарықтары мен әртүрлі қажеттіліктерге бейімделу қиынға соғатын дәстүрлі 
әдістердегі шектеулерді жою үшін жаңа гибридті адам-жасанды интеллект 
жүйесін ұсынамыз. Біздің тәсіліміз құрылымдық икемділікті жақсарту үшін 
Llama 3-ті пайдаланады. Негізгі компоненттерге мыналар кіреді: 1) бағдарлама 
мақсаттары, 2) тиісті жұмыс орындары, 3) қажетті дағдылар және 4) ұсыныстарды 
нақтылайтын сәйкес курстар. Үлкен тілдік модельдер жоғары сапалы нәтижелер 
бергенімен, оларда университеттік пәндер бойынша терең білім жетіспейді. Біз 
Llama 3-ті GPT-3.5 және GPT-4-пен бірге бағаладық. Біздің жүйеміз дағдыларды 
игеруде (F1 ұпайы: 77,6%) және мазмұнды генерациялауда бәсекелестерден 
асып түседі (F1: 0,35±0,10, дәлдік: 0,37±0,12, семантикалық ұқсастық: 
0,84±0,10). Llama 3-тің кең параметрлері мен білім базасы университеттік 
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контексттерді жақсырақ біріктіреді, көптеген білім беру нысандары бар сенімді 
бағдарлама құрылымдарын жасайды. Уәдеге қарамастан, қиындықтар әлі де 
бар: технологиялық инфрақұрылымның тапшылығы, деректер жиынтығының 
бұрмалануы және жасанды интеллектті енгізуге институционалдық қарсылық. 
Бұл зерттеу білім берудегі адам мен жасанды интеллекттің ынтымақтастығын 
дамытуға бағытталған, әрі қарай зерттеулерге шабыт береді.

Түйін сөздер: Гибридті адам-ЖИ жүйесі, Білім беру бағдарламасының 
дизайны, Дағдыларды шығару, Білім берудегі жасанды интеллект, Бейімді 
оқыту, Табиғи тілді өңдеу (NLP)

Дәйексөздер үшін: А.Е. Серіков, А.А. Мұхатаев, А.А. Билощицкий. Білім 
беру бағдарламаларын жобалауға арналған гибридті адам-жасанды интеллект 
жүйесін дамыту // Халықаралық ақпараттық және коммуникациялық 
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Аннотация. Искусственный интеллект в разработке образовательных 
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программ автоматизирует процессы обучения и согласует учебные программы 
с требованиями рынка труда, повышая качество образования и опыт учащихся. 
Мы представляем новую гибридную систему человек-ИИ для устранения 
ограничений традиционных методов, которые с трудом адаптируются к быстро 
меняющимся рынкам труда и разнообразным потребностям. Наш подход 
использует Llama 3 для повышения гибкости структуры. Ключевые компоненты 
включают в себя: 1) цели программы, 2) соответствующие должности, 3) 
требуемые навыки и 4) соответствующие курсы, уточняющие рекомендации. 
Хотя большие языковые модели обеспечивают высококачественные результаты, 
им не хватает глубоких знаний университетских дисциплин. Мы оценивали 
Llama 3 вместе с GPT-3.5 и GPT-4. Наша система превосходит конкурентов в 
извлечении навыков (оценка F1: 77,6 %) и превосходит конкурентов в генера-
ции контента (F1: 0,35 ± 0,10, точность: 0,37 ± 0,12, семантическое сходство: 
0,84 ± 0,10). Обширные параметры и база знаний Llama 3 лучше интегрируют-
ся с университетским контекстом, создавая надежные структуры программ с 
большим количеством образовательных объектов. Несмотря на обещания, про-
блемы сохраняются: дефицит технологической инфраструктуры, предвзятость 
наборов данных и институциональное сопротивление внедрению ИИ. Данное 
исследование направлено на развитие взаимодействия человека и ИИ в образо-
вании, вдохновляя на дальнейшие исследования.

Ключевые слова: гибридная система человек-ИИ, разработка образова-
тельных программ, извлечение навыков, искусственный интеллект в образова-
нии, адаптивное обучение, обработка естественного языка (NLP)

Для цитирования: А.Е. Серіков, А.А. Мұхатаев, А.А. Билощицкий. 
Разработка гибридной системы человека и искусственного интеллекта 
для разработки образовательных программ//Международный журнал 
информационных и коммуникационных технологий. 2025. Т. 6. No. 24. Стр. 
288–303. (На анг.). https://doi.org/10.54309/IJICT.2025.24.4.017.

Конфликт интересов: авторы заявляют об отсутствии конфликта 
интересов.

Introduction
Traditionally, educational programs (EP) must tell students what they will be 

taught, based on a curriculum designed by teachers. As a rule, the course author starts 
working on these issues by searching for similar or related programs in the university 
database. Even if he already has a clear structure of the future course in his head, he 
will still try to brainstorm to make his idea better. And this can take up to a week. But 
there are many different artificial intelligence-driven solutions people began to use 
for EP design, and they yield flexible, adaptive personalization based on student’s and 
teacher’s behavior (Chang et al., 2025: 50).  Another reason people prefer AI is stu-
dent satisfaction and motivation despite challenges in content delivery (Mancin et al., 
2025: e485–e493). That doesn’t mean technology with AI and information technol-
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ogy will overlap education entirely, but it would provide a bridge for collaboration. 
To assume that AI won’t have an influence on education would be foolish. 

Educational institutions prefer AI not just because it is used for educational content 
generation, but it is a more personalized and optimized learning approach. For ex-
ample, this study writes a good analysis about several AI-based educational program 
platforms, such as eDoer, NextEra, Edmentum, XuetangX, and Manaba LMS, as you 
can see in Table 1. 

This will come as a surprise to a lot of people, but eDoer makes it possible to 
bond technological and pedagogical aspects. Which is exciting because, among skill 
taxonomies and competency construction, it means teachers and interested parties can 
use these machine learning algorithms to design educational programs despite knowl-
edge constraints. You can use this eDoer system to break knowledge into measur-
able skills development rather than deeper understanding and ethics, as stated in the 
term “learnification” by philosopher Gert Biesta (Biesta, 2015: 75–87). Standardized 
knowledge is prioritized, at the expense of alternative viewpoints, raising questions 
about the validity (Cope & Kalantzis, 2016: 2332858416641907). And over in Egypt, 
NextEra Education startup supply their students with free AI teachers. For example, 
many international universities perform personalized learning in some programs like 
IT, AI, Business and Cybersecurity to modernize education. 

The somewhat more surprising educational platforms were ITMO Construc-
tor and Edmentum, with their divergent philosophical approaches. The average on-
tological model of ITMO Constructor has a pretty much centered around semantic 
web technologies to fit education domains in certain knowledge structures, mostly 
on traditional knowledge (Shnaider et al., 2023: 1761–1768; Govorov et al., 2022: 
203–208). But they shouldn’t rigidly shape knowledge into structure, considering its 
flexibility and dynamic nature (Jonassen, 1991: 5–14). Now in Edmentum, programs 
employ assessments and Bayesian knowledge tracing. Which means measurement 
and data are prioritized over holistic learning (Corbett & Anderson, 1994: 253–278). 
They are both technologically advanced platforms, yet face limited knowledge ac-
quirement, ignoring diverse learning environments and real-world context. 

XuetangX and Manaba LMS already seem, grudgingly, to show key sociotech-
nical challenges in educational program design. But XuetangX is still dragging seri-
ous questions about the lack of transparency in content creation. It means XuetangX’s 
black-box architecture is harder for teachers and educators to assess accuracy and 
bias (Bender et al., 2021: 610–623). While Manaba LMS combines AI with human 
input, yet recommendations are based on pre-built assumptions (Macgilchrist, 2019: 
77–86). They’d be in a better position if they’d be interdisciplinary collaboration be-
tween experts in tech, education and ethics to make sure that AI serves real learning 
needs rather than efficiency and commercial needs.
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Table 1. Global use of AI technologies in EP development
Country Germany Egypt USA China
Platform eDoer NextEra Education Edmentum XuetangX
Purpose & 
Scope	

Structured program 
creation (university 
focus)

Modernizes Egypt’s 
education with AI 
personalized learning

AI-driven curriculum & 
adaptive learning (K-12 
& higher ed)

AI-powered univer-
sity course struc-
turing

Use of 
Structured 
Data	

Limited; relies on 
pre-defined structures

Structured & unstruc-
tured data + feedback

Processes student behav-
ior, performance trends, 
feedback

Processes student 
behavior & engage-
ment data

AI 
Capability	

AI-assisted 
curriculum 
planning	

Adaptive learning, 
progress tracking

AI-driven adaptive 
learning paths & perfor-
mance tracking	

Advanced AI course 
curation & perform. 
prediction.	

Integration 
with Other 
Systems	

Moodle, LMS plat-
forms.	

Egypt’s system (no 
LMS integration)

Blackboard, Canvas, 
Google Classroom

Fully integrated with 
Chinese university 
systems

AI has fundamentally been supporting educational programs advancement 
through machine learning and text mining techniques. Instep of traditional methods, 
Chang et al. (2025) shows how curricula are adjusted based on student performance 
and preferences in real-time using AI. Generative AI (GenAI) and Natural Language 
Processing models uphold content creation, lesson planning, flexibility to different 
learning styles and equity in content difficulty to student’s respective proficiency lev-
els (Msafiri et al., 2023: 44). That never works unless you have no framework limita-
tions and educators’ endorsement of the new technologies adoption. 

In the human-AI systems there is a progressing battle between computeri-
zation and human oversight (Cross et al., 2014: 1167–1175). Everyone knows how 
crowdsourcing platforms enable collaborative curriculum design, enriched by assort-
ed human input (Weld et al., 2012: 159–163). The expanded AI combines automa-
tion of quality evaluations, keyword extraction and human imagination. For case, the 
crowdsourced models produce curriculum and learning materials based on student’s 
input, what appears to be promising in adoption potential (Farasat et al., 2017: 221–
224). We can see this promise with task complexity and time challenges require AI’s 
part to streamline tasks without losing educational esteem. 

Suppose, for illustration, you require to design curriculum, and for that you 
can use emerging GenAI technologies. For example, generative adversarial networks 
could be used to generate relevant content (Khosravi et al., 2022: 100074). Once you 
begin considering this question, studies show that in this case ChatGPT can draft 
learning objectives, subject matter or human experts are still needed to refine them for 
accuracy and pedagogical standards (Tupper et al., 2025: 512–526). Balance between 
technology and humans would ensure both quality and ethics in education. 

We are aware that AI has both societal and technological boundaries. Tech 
typically could make education accessible, algorithms could be biased. What I mean 
is the potential scrutiny, data raises privacy risks and stronger regulations. Yes, tools 
play a role in spreading educational resources, and then they may accommodate 
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learner needs, yet poor-quality metadata commonly suppress personalized features 
(Molavi et al., 2020: 455–460). Whether educators like it or not, big changes are 
coming, to balance these human, industry needs and skill taxonomies, we propose a 
curriculum design framework. 

Materials and methods of the research
We present one way to develop an educational program by the chosen learning 

goals and skills. Our framework is (1) to define the learning goals of the education-
al program, then (2) select relevant job positions from the labour market, and then 
(3) once vacancy descriptions are parsed, collect all associated skills, and then (4)
choose courses based on required skills. Educational program design is hard in both
senses: hard like coming up with a solution to a puzzle, and hard like a physically
overwhelming process. But much of the difficulty could be eliminated by AI-based
specialized services, such as learning goals, learning outcomes and course suggestion
and recommendation service, that give a review on skill taxonomies and competen-
cies from Kazakhstani labour market platforms (HeadHunter and Enbek.kz). The re-
sulting four parts define our conceptual model shown in Figure 1.

Fig.1. EP development framework

The solution is an optimization problem. For each piece of the educational 

puzzle  , including learning goal, learning outcome and course content, we figure 

out a relevance score  : 

 (1)
where: 

- are weights that add up to 1.

- is how well   matches job market needs, using a similarity score
between its embeddings: 

(2)
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- is a coherence:

(3) 

- is expert feedback:

 (4) 

- is how well it aligns with Bloom’s taxonomy, using through a
classification system. 

What these formulas would like to do, if the criteria are met, is adjust educa-

tional content determined by AI and human feedback, with enough refining for 
recommendations convergence. 

We used (1) PyTorch to handle tensor calculations and GPU power, then (2) 
Unsloth is used to train the model 30x faster and with 90% less memory usage, then 
(3) huggingface/transformers and huggingface/datasets prepared models and data-
sets, then (4) also used Transformer Reinforcement Learning to fine-tune with 
super-vision (SFT) and last (5) Bitsandbytes and PEFT to keep efficient.
           Training Process:

We used a 4-bit version of standard Llama 3, tweaked out with LoRA adapt-
ers. As seen from the Figure 2, the training ran for 200 steps, with warm up steps at 

1) Data Processing:
The dataset used for training was from the Hugging Face SkillSpan dataset

and custom builded EP dataset, which were manually downloaded from Kazakhstani 
universities (Astana IT University, East Kazakhstan University named after S. Aman-
zholov, Yessenov University, Altynsarin University, Academy of Physical Culture 
and Mass Sports) websites. The data was formatted using an Alpaca-style instruction 
template and saved in Fralet/skillspan_prepared with 4800 train, 3174 validation, and 
3569 test datasets, while the EP dataset has 944 unique rows, saved in Fralet/eduEP 
on 472 educational programs. This paper’s skill extraction focuses on the jjzha/skill-
span dataset, which includes diverse job postings, which has explicit and implicit 
skills. The dataset is split into training, validation, and test. You can see instructions 
in Figure 3 and Figure 4.
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.
Fig.2. Model’s training parameters

Fig.3.Prompts for Fralet/skillspan_prepared
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Fig.4 – Prompts for Fralet/eduEP

1) Model Training and Architecture:
The architecture used a Llama model using LoRA for efficient fine-tuning, 

focusing attention mechanisms like ,  and , to pick up new tasks 
without changing much. We also used 4-bit quantization to save memory and boost 
performance.

2) Experimental Configurations:
We trained the model using the Hugging Face SFTTrainer (TRL library), 

with a batch size of 2 and with a gradient accumulation of 4 steps per batch. The 
AdamW optimizer (8-bit, LR=2e-4, weight decay=0.01) was used over 4 epochs, 
with a 2048-token sequence length.

Results

The progression of a Llama 3 model is over 200 steps. Train/loss demon-
strates a steady rise in the training epochs, starting from approximately 0.02 and 
steadily going to 0.32. While train/epoch shows the loss from a peak of 3.0 to 
around 0.5 with some fluctuations. Fortunately, it proves effective optimization 
without significant overfitting or instability.

The left graph depicts the training loss over global steps, modelled as:

(5)

where:

- is  loss

- (initial loss)
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- is a decay rate

- (stabilized loss)

- represents a noise

While, right graph shows linear relationship between steps and epochs, ex-
pressed as:

(6)

where:

- is  epoch value

- (initial epoch value)

- calculated as    (slope)

Our system digs into a fine-tuned sequence labeling approach. Given an

input text sequence  representing job descriptions or curriculum 

materials, we define a skill extraction where  and 

 following the BIO 
tagging scheme. The 𝜃 are optimized by minimizing the cross-entropy loss:

(7)

where  is the No of training examples,  is the sequence length,  is the 

number of classes,  is a binary label where  if class  is the correct for 

token  in example , and 0 otherwise, and  is the predicted probability. Perfor-
mance is evaluated using entity-level F1 score:

(8)

where TP, FP and FN are true positives, false positives, and false negatives.
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Table 2. Model Performance on SkillSpan test dataset (Skills & Knowledge)
Method Parameters Skill Span 

F1
Knowledge Span 
F1

Combined F1 Training 

BERT (Zhang et 
al., 2022: 4962–
4984)

110M 54.2 % 61.7 % 57.7 % fine tuning

jobSpanBERT 
(Zhang et al., 
2022: 4962-
4984)

110M 56.3 % 61.9 % 58.9 % pretrain + 
fine tuning

GPT-3.5 NER-
Style (Nguyen 
et al., 2024: 27-
42)

175B - - 17.8 % 5-shot

GPT-3.5 Ex-
t r a c t - S t y l e 
(Nguyen et al., 
2024: 27-42)

175B - - 25.0 % 5-shot

GPT-4 (Nguyen 
et al., 2024: 27-
42)

1.7T - - 27.8 % ≤ 350 subset

F i n e t u n e d 
Llama 3 (Ours)

8B 76.2 % 79 % 77.6 % fine tuning

From Table 2, if you had to compare our model on skill extraction, it achieved 
a solid 77.6 % F1 score, with 76.2% for skills and 79% for knowledge. The impres-
sive thing is, having fewer parameters our fine-tuned model that can be comparable to 
other larger models. I would like not to ignore errors if output is not labelled correctly. 
It could be due to the dataset’s limitations and inconsistencies caused by human error.

After skill extraction, we use technique to generate educational goals and 
outcomes called sequence-to sequence framework. In the program description 

 and optional context information  (such as 
industry standards or institutional requirements), we define a generation function 

(9)

where  represents the generated learning goals and out-

comes. The parameter  are optimized using a mix of maximum likelihood estima-
tion and a semantic similarity:

(10)

where:  and 
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What we’re seeing now,    and    are weighting hyperparameters,    is 

the model’s output distribution,  maps text to a semantic space, and    represents 
reference goal statements. This method guarantees both natural language and se-
mantic relevance to recognized educational level.

From Table 3, our Llama 3 model ends up outshining other models in generating 
content. It has the highest F₁ of 0.35 ± 0.10, surpassing GPT-4 (0.31 ± 0.10) and base Llama 3 
(0.25 ± 0.10). The precision of 0.37 ± 0.12 and recall of 0.33 ± 0.10 show casing relevant data 
while capturing a broader range of outcomes. Not always, but in specifically recall, it is sub-
dued by GPT-4 (0.36 ± 0.10). With a BLEU of 0.25 ± 0.10 and a semantic similarity of 0.84 
± 0.10, the model generates text that is aligned in meaning and relatively close in structure. 

Table 3. Performance results for the different models
Candidate F₁ Precision Recall Bleu S e m a n t i c 

Similarity
GPT-3.5 0.16 ± 0.10 0.25 ± 0.12 0.08 ± 0.10 0.11 ± 

0.10
0.63 ± 0.10

GPT-4 0.31 ± 0.10 0.26 ± 0.12 0.36 ± 0.10 0.23 ± 
0.10

0.49 ± 0.10

Llama 3 0.25 ± 0.10 0.31 ± 0.12 0.20 ± 0.10 0.18 ± 
0.10

0.77 ± 0.10

Finetuned Llama 3 (Ours) 0.35 ± 0.10 0.37 ± 0.12 0.33 ± 0.10 0.25 ± 
0.10

0.84 ± 0.10

Of course, GPT-3.5 struggles with a low F₁ of 0.16 ± 0.10, precision of 0.25 ± 
0.12, and a recall of just 0.08 ± 0.10. It shows a BLEU of 0.11 ± 0.10 and a semantic 
similarity of 0.63 ± 0.10. More likely the reason is that GPT-3.5 struggles in generat-
ing needed content. GPT-4 does better, with a higher recall (0.36 ± 0.10) and BLEU 
score (0.23 ± 0.10), but its precision (0.26 ± 0.12) and semantic similarity (0.49 ± 
0.10) are still lagging behind our model. The standard Llama 3 shows a solid preci-
sion of 0.31 ± 0.12 and recall of 0.20 ± 0.10, but its semantic similarity of 0.77 ± 0.10 
and BLEU score of 0.18 ± 0.10 indicate it does not perform well enough. 

While I’m sure the results bring hope for AI in education, some caveats exist. 
So what’s the real reason for these caveats? Curiously enough, it is the reason of lack 
of broader dataset with various educational areas. Also keep in mind that our results 
are based on limited data from only 6 Kazakhstani universities as the ground truth and 
it will be hard to scale to broader applications. But still, the issue is in the dataset, not 
the way we evaluate or calculate. Our model performed well in that respect, proving 
they can provide content that hits the standard. 

Discussion
The exciting thing is that tuned Llama 3 produces relevant learning goals and 

outcomes. This is colossal, since it does surpass at different assessment metrics, out-
flanking GPT-3.5 and GPT-4. For case, our model’s F₁ of 0.35 ± 0.10 outperformed 
the standard Llama 3 (0.25 ± 0.10) and GPT-4 (0.31 ± 0.10). And so, it is in this case, 
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discoveries demonstrate self-evident that fitting the model to specific instructions 
makes clear and relevant results. Also, semantic similarity of 0.84 ± 0.10 implies the 
outcome aligns with the referenced content and there is a near relationship between 
texts. ChatGPT-4 performed well - worse than standard Llama 3 in semantic similar-
ity, but way better than in other measurements and ChatGPT-3.5. So, we can recom-
mend it for budget information sharing in universities and colleges. Models with less 
parameters produced more shallow results and coped worse. GPT-3.5 often “got lost” 
when working with the educational program design context. It requires more precise 
fine-tuning to successfully work in such assignments.

The first configurations I tried were directed to supervised fine-tuning. And yet 
as it gets adapted to subtleties of EP design, more values of evaluation metrics rise. It 
was affirmation of its prevalent execution, that it was able to (1) recognize semantic 
similarity, (2) identify different cognitive skills and (3) distinguish Bloom’s taxono-
my. This model is not designed just for academics, it has real-world operations. In 
human resources it could be used to smooth hiring by extracting skills from resumes. 
This human-AI model can boost decision-making in all sorts of areas, from streamlin-
ing corporate workflows to configuring AI super assistants from predefined skill sets. 

The other thing we see are limitations. The less sure you are about the dataset’s 
domain areas, the more problems you will collect in generalizability. There’s still a 
need for further research with more diverse datasets and varying real-world contexts. 
Generally, most limitations are tied to the dataset rather than evaluation or training 
techniques. There is a lot of future research on exploring the effect of new data sourc-
es and nailing configurations and parameters. Most such work would help better un-
derstand potential in designing educational settings. And thus the root of great work 
is in gaining a deeper understanding of the scope of the study.

Conclusion
To sum up, this work pushes the frontier of hybrid human‑AI approaches for 

educational program design, solving old problems of conventional methods, which 
can’t pace to fast evolving world of job market and student needs. Thanks to integra-
tion of our fine-tuned Llama 3 with human experience, our structure provides flexible 
and data-informed decisions on educational program design, including program pur-
pose, job vacancies and their corresponding skill sets. Model’s skill extraction perfor-
mance is evidenced by F1 score of 77.6 % (76.2 % for skills and 79 % for knowledge) 
and for text generation by F1: 0.35 ± 0.10, precision: 0.37 ± 0.12, recall: 0.33 ± 0.10, 
BLEU: 0.25 ± 0.10, semantic similarity: 0.84 ± 0.10, that surpasses popular models 
like ChatGPT 3.5 and 4.0, on SkillSpan and custom-collected Kazakhstani university 
based datasets. These underscores fine-tuned Llama 3 model’s parameters and deep 
knowledge base in educational environment.

The result of this work is not only academia but fostering collaboration between 
human and AI. In education sector, AI typically used to automate routine tasks, like 
grading assessment, attendance tracking and aligning courses, which in turn helps 
educators and professors to concentrate on creative and ethical improvements of the 



INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2025. Vol. 6. Іs.4

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License

302

system. This is also observed in global trend with education and AI, where hybrid sys-
tems enhance human capabilities, instead of replacing it. For example, similar hybrid 
educational settings demonstrated promising opportunities for effective management, 
increasing student engagement and fostering inclusivity. In Kazakhstan, we have 
national initiatives as AI Development Concept 2024-2029, which make accent on 
countries that are developing various policies to strengthen human capital, including 
through the development of educational programs and courses and the creation of AI 
innovation centers. Some of the above-mentioned measures, such as the integration 
of AI into educational programs and funding and grants for AI, are applicable to the 
current situation in the country.

On other hand, challenges must be addressed to ensure sustainable integration. 
Need for technological infrastructure, especially regions with limited computeriza-
tion access, shows scalability problematic. Dataset biases and subjective content from 
sources such as HeadHunter and Enbek.kz may lead to inequality, which can be solved 
only through diverse and inclusive data collection methods. Institutional hesitation, 
often fueled by fears of job loss and human control loss, makes adoption difficult. In 
Central Asia, ethical and legal concerns, especially with the data confidentiality and 
algorithmic biases, aggravate existing problems. More general global barriers as lack 
of funds and AI specialists parallel Kazakhstan’s situation, where only a few research 
centers as ISSAI under Nazarbayev University lead research innovation. These lim-
its underscores need for interdisciplinary collaboration between educators, technical 
specialists and ethical experts over mere efficiency.

Moving forward, future works ought to center on growing datasets to cover 
more differing educational sectors and global standards-based settings, subsequent-
ly improving generalizability. Research on progressive strategies, such as support 
learning or generative fine-tuned systems, can advance content generation whereas 
reducing bias. Integration of new services, such as AI tutors or virtual reality-based 
simulations, as shown in pilot projects demo in Kazakhstan, can grow the scope for 
adaptive learning. Policymakers in Kazakhstan and around the world ought to con-
tribute to AI education programs, ethical rules, and foundation to encourage broad 
selection, steady with UNESCO’s accentuation on the responsible use of AI in in-
struction. Eventually, this research not only advances the part of AI in education but 
motivates to use hybrid solutions to make imaginative learning environments that 
will plan understudies for an AI-powered future.
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