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Abstract. In the context of rapid digitalization and the development of 
artificial intelligence, STEM education has become one of the key priorities in 
the modernization of education systems worldwide. The State Program for the 
Development of Education and Science in the Republic of Kazakhstan for 2020–
2025 emphasizes the development of digital infrastructure in educational institutions 
and the widespread integration of STEM technologies into the teaching and learning 
process. This approach contributes to the formation of subject-specific, meta-subject, 
and key competencies among students. The purpose of this study is to analyze the 
level of development of STEM education in the Republic of Kazakhstan based on 
pedagogical scientific publications and to identify major research trends in this field. 
The research employed content analysis, comparative analysis, systematization, and 
statistical data processing methods. The empirical basis of the study consisted of 
STEM-related articles published between 2020 and 2025 in nine pedagogical journals 
recommended by the Quality Assurance Committee of the Ministry of Science and 
Higher Education of the Republic of Kazakhstan. The results demonstrate a steady 
increase in the number of scientific publications devoted to STEM education. A total 
of 57 articles were identified and analyzed, with the majority focusing on secondary 
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and higher education levels. In addition, the ten most frequently cited articles were 
identified, highlighting the dominant research directions within STEM education 
in Kazakhstan. The practical significance of the study lies in the applicability of 
the findings for the development of STEM-oriented educational programs, teacher 
training systems, and the planning of future research in the field of STEM education.

Key words: STEM education in Kazakhstan, STEM education, research review, 
scientific direction, thematic review
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Аннотация. Қазіргі жаһандану мен цифрлық трансформация жағдайында 
STEM білім беру жүйесін дамыту білім беру саласының басым бағыттарының 
біріне айналып отыр. Қазақстан Республикасында білім мен ғылымды 
дамытудың 2020–2025 жылдарға арналған мемлекеттік бағдарламасы білім 
беру ұйымдарының цифрлық инфрақұрылымын жаңғыртуды және STEM 
технологияларын оқу үдерісіне кеңінен енгізуді көздейді. Бұл бағыт білім 
алушылардың пәндік, метапәндік және негізгі құзыреттерін қалыптастыруда 
маңызды рөл атқарады. Зерттеудің мақсаты – Қазақстан Республикасында 
STEM білім берудің даму деңгейін педагогикалық ғылыми жарияланымдар 
негізінде талдау және осы саладағы негізгі үрдістерді айқындау. Зерттеу әдістері 
ретінде контент-талдау, салыстырмалы талдау, жүйелеу және статистикалық 
өңдеу тәсілдері қолданылды. Зерттеу барысында ҚР Ғылым және жоғары білім 
министрлігінің Сапаны қамтамасыз ету комитеті ұсынған тоғыз педагогикалық 
журналда 2020–2025 жылдары жарияланған STEM тақырыбындағы мақалалар 
сарапталды. Нәтижелер STEM білім беруге арналған ғылыми жарияланымдар 
санының жыл сайын тұрақты өсіп отырғанын көрсетті. Барлығы 57 мақала 
анықталып, олардың басым бөлігі орта және жоғары білім беру деңгейлерін 
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қамтитыны белгілі болды. Сонымен қатар, ең көп дәйексөз алған 10 мақала 
іріктеліп, зерттеу тақырыптарының негізгі бағыттары айқындалды. Зерттеудің 
практикалық маңызы алынған нәтижелерді STEM білім беруді дамытуға 
арналған ғылыми-зерттеу жұмыстарын жоспарлауда, педагог кадрларды 
даярлау жүйесін жетілдіруде, сондай-ақ білім беру бағдарламаларын 
жаңғыртуда қолдану мүмкіндігімен сипатталады.

Түйін сөздер: Қазақстандағы STEM білім беру, STEM білім беру, 
зерттеулерге шолу, ғылыми бағыт, тақырыптық шолу
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Аннотация. В условиях цифровизации и стремительного развития 
технологий искусственного интеллекта STEM-образование становится одним 
из ключевых направлений модернизации национальной системы образования. 
Государственная программа развития образования и науки Республики 
Казахстан на 2020–2025 годы предусматривает модернизацию цифровой 
инфраструктуры образовательных организаций и активное внедрение STEM-
технологий в учебный процесс, что способствует формированию предметных, 
метапредметных и ключевых компетенций обучающихся. Цель исследования 
- проанализировать уровень развития STEM-образования в Республике 
Казахстан на основе публикаций в педагогических научных журналах и выявить 
основные тенденции, доминирующие направления и исследовательские 
акценты в данной области. Методологическую основу составили контент-
анализ, сравнительный анализ, методы систематизации и статистической 
обработки данных. Эмпирическую базу исследования сформировали статьи по 
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проблематике STEM-образования, опубликованные в девяти педагогических 
журналах, рекомендованных Комитетом по обеспечению качества 
Министерства науки и высшего образования Республики Казахстан, за период 
2020–2025 гг. Полученные результаты свидетельствуют о стабильном росте 
числа научных работ, посвящённых STEM-образованию. В общей сложности 
было проанализировано 57 статей, значительная часть которых направлена на 
изучение вопросов среднего и высшего образования. Также были выделены 
10 наиболее цитируемых публикаций, позволяющих определить ключевые 
тенденции развития STEM-образования и методологические ориентиры 
исследований. Практическая значимость работы заключается в возможности 
использования результатов исследования при разработке и модернизации 
образовательных программ, совершенствовании системы подготовки 
педагогических кадров, а также при планировании последующих научных 
исследований в сфере STEM-образования.

Ключевые слова: STEM-образование в Казахстане, STEM-образование, 
обзор исследований, научное направление, тематический обзор

Introduction. The State Program for the Development of Education and Science 
in the Republic of Kazakhstan for 2020-2025 provides for the development of the 
digital infrastructure of educational organizations (wireless communication, cloud 
technologies, microservers, computers and peripheral equipment, local area networks, 
broadband Internet). . access). etc.) continues., is widely used in the secondary school 
education system. In schools, in addition to chemistry, biology and physics, geography 
classrooms are equipped with STEM technologies (Resolution of the Government of 
the Republic of Kazakhstan dated December 27, 2019 No. 988).

Today, it is important to use innovative research technologies in teaching subjects, 
giving priority to the formation of subject, meta-subject and basic competencies, and 
to implement them on the basis of state standards. Among them, the importance of 
STEM education is increasing every day due to the development of modern digital 
technologies and the rapid pace of digitization of all spheres of human activity 
(Yskakova et al., 2023).

In addition, in the seventh paragraph of the Address to the People of 
Kazakhstan by Head of State Kassym-Jomart Tokayev, “Kazakhstan in the Era of 
Artificial Intelligence: Current Issues and Their Solution through Radical Digital 
Transformations,” the comprehensive digital modernization of the economy has 
imposed new challenges related to the development of human capital.

The education sector plays a special role here.
In particular, digital technologies are rapidly changing the global labor market. 

The demand for specialists who know the intricacies of working with artificial 
intelligence is growing worldwide. In this regard, it is necessary to implement a 
number of initiatives. First of all, it is necessary to develop a program and educational 
materials on the basics of artificial intelligence for schoolchildren. It will also be 
necessary to develop teachers’ skills in mastering artificial intelligence technology. 
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(Қасым-Жомарт Тоқаевтың «Жасанды интеллект дәуіріндегі Қазақстан: өзекті 
мәселелер және оны түбегейлі цифрлық өзгерістер арқылы шешу» атты 
Қазақстан халқына Жолдауы. Жетінші тармақ, 2025 ж)

In this regard, we note that digital technologies are rapidly developing in our 
country and introducing new changes to the educational process. For this reason, a 
review and research were conducted on the development of STEM education in our 
country.

Currently, leading countries around the world are developing educational 
strategies that include various specialized programs for primary, secondary 
and higher vocational education related to STEM education. Countries such as 
Australia, England, Scotland and the USA have published national reports with 
recommendations for implementing STEM education reform (Report to the World 
Economic Forum, 2019).

Australia, China, England, Korea, Taiwan, and the United States are working 
to develop a K-12 STEM curriculum that combines integrative, interdisciplinary 
approaches in each STEM subject. These educational programs place great emphasis 
on helping students understand how STEM education can impact their careers 
(Bukhinskaya, 2016).

Research materials and methods. Since we are conducting the first research 
related to STEM education in Kazakhstan, we first focused on studying how this field 
is developing in our country. We are pedagogy from the list of scientific publications 
recommended by the quality assurance committee. Ministry of Science and Higher 
Education of the Republic of Kazakhstan. We reviewed articles on STEM education 
published in approved industry journals. Focusing on the number and types of 
publications, as well as research topics, we analyzed articles published in 2020-
2025. In 9 journals dedicated to STEM education (Abylkassymova et al., 2024).

During our review, we observed that STEM education is growing rapidly. This 
is due to the increase in the number of articles published in these 9 journals over the 
past 4 years. Based on this data, we used data from the past 6 years (2020-2025) for 
a systematic analysis of the articles.

1. Number of articles published in 9 journals dedicated to STEM education. 
2. Distribution of issues raised in the article by level (1st school level, 2nd higher 

level).
3. Top 10 most cited articles.
Literature review and research hypotheses. The list of scientific publications 

is provided by the Quality Assurance Committee of the Ministry of Science and 
Higher Education of the Republic of Kazakhstan. The journals recommended by 
the Quality Committee are published in higher education institutions of Kazakhstan. 
After analyzing these 9 publications, we focused on their articles focused on STEM 
education in the last 6 years. Since this field of science is just developing in our 
country, the number of articles in the journals was not very large. However, based 
on our research work, we decided to study the level of development of this field of 
science.
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The table provides information about the name of the journal published in 
higher education institutions, the name of the university, and when the journal was 
recommended by the quality assurance committee. List of pedagogical journals 
recommended by the quality assurance committee in Kazakhstan (Kudaibergenova 
et al., 2022).

Table 1. List of pedagogical journals recommended by the Quality Assurance Committee in 
Kazakhstan.
№ Journal name University Name Registration 

period
1 Journal «Bulletin», series 

«Pedagogical Sciences»
Al-Farabi named after Kazakh National 
University.

03.03.2021 

2 Journal «Bulletin», series 
«Pedagogical Sciences»

Kazakh National Pedagogical Institute 
named after Abai University

07.12.2021

3 Journal «Bulletin», series 
«Pedagogy and psychological 
sciences»

Kazakh National Pedagogical Institute 
named after Abai University

25.06.2021

4 Journal «Bulletin», series 
«Pedagogy»

Academician E.A. Karaganda named after 
Boketova. University

03.15.2021

5 Journal «Bulletin», Pedagogy. 
Psychology. Series «Sociology»

L.N. Gumilyov Eurasian National 
University

18.03.2021

6 Bulletin of the National Academy 
of Sciences of the Republic of 
Kazakhstan

Kazakhstan Republic National Academy of 
Science

29.10.2021

7 «Newspaper of Yasavi University» Ahmet Yasawi named after International 
Kazakh-Turkish University 

07.12.2021

8 «Intelligence, idea, innovation” is a 
scientific multidisciplinary journal»

"A. Kostanay region named after 
Baitursynov University"

18.04.2023

9 Bulletin of the Kazakh National 
Academy of Sciences of Abylai 
Khan and ATU. Educational 
Sciences Series

International"Relationship  and JSC 
"University of World Languages named 
after Abylay Khan  "

07.12.2021

Research results and discussion. By reviewing Kazakhstani journals, we 
collected articles on STEM education published in these 9 journals (Нишанбаева 
С. Нишанбаева С. Алимбекова Л., 2021). In just 6 years, these journals have 
published 57 articles on STEM education. Therefore, STEM education in our 
country is developing rapidly. Although several educational materials using the term 
STEM education have been published since 2017, the increase in scientific articles 
indicates that research is currently being conducted in the field of pedagogy. These 
nine journals did not publish any articles on STEM education in 2020. In 2021, only 
2 articles were published, and in 2022 and 2025, a total of 55 articles were published. 
Figure 1 shows the number of publications by year.
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Figure 1 - Number of publications by year.

Since these journals publish scientifi c articles and research in the fi eld of 
education, only articles related to STEM education are published in this fi eld. 
Therefore, the articles published in the annual editions are based on pedagogical 
concepts and research.

2. Divide the issues raised in the article by levels (1 – school education level, 2 – 
higher education level).

In addition to the number and types of publications, authorship analysis provides 
another perspective on the scientifi c contributions and trends of interdisciplinary 
research in STEM education. Since STEM education is not a well-defi ned fi eld, 
identifying and classifying the different careers associated with publication authorship 
requires careful consideration. First, many publications in STEM education are co-
authored (Lee, 2020).

Considering the scientifi c contributions and trends of interdisciplinary research 
in STEM education, we have shown in Table 2 the number of publications by topic 
category and the annual number for the period 2020-2025.

Table 2. Frequency of research topics over a 4-year period.
Research Topics 2020 year 2021 

year
2022 
year

2023 year 2024 
year

2025 
year

There is 
wety

Middle education 0 2 4 9 9 6 30
High Education to 
give

0 0 4 8 6 8 26

Culture,social 
industry and gender

0 0 0 1 0 0 1

Everything 0 2 8 18 15 14 57
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Table 2 shows the annual number and total number of publications in each of the 
three subject categories for the period 2020–2025. In the fi eld of higher education, no 
publications were published at all in 2020, but the largest number of scientifi c articles 
were published in the last fi ve years. The number of publications in the last two 
categories of annual publications has increased signifi cantly. In 2020, no scientifi c 
articles were published on secondary education issues, in 2021 – 2 articles, in 2022 
– 8 scientifi c articles, in 2023 – 18 articles. In 2020, 2021, 2022, not a single article 
on the topic of culture, social sphere and gender was published, and not a single 
scientifi c article was published in 2023. This is just a quick proof. And, in 2024, 15 
articles were published, and in 2025, 14 articles were published. Development of 
STEM education.

Having studied the topics of articles in publications, we thought it would be 
appropriate to group them by secondary education, higher education, culture, social 
sphere, and gender. That is, we will classify articles written in the fi eld of culture 
and intended for secondary and higher education institutions. This shows the rapid 
growth of the number of publications on STEM education in these journals (Figure 
2).

Figure 2 - Scientifi c publications for secondary and higher education institutions.

3. The 10 most cited articles from the list of scientifi c publications 
recommended by the Quality Assurance Committee of the Ministry of 
Education and Science of the Republic of Kazakhstan.
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Table 3. Top 10 most cited articles from 2020-2025.
№ Title (year of publication) Author

(Country/Region)
Number
quotes

1 STEM trajectories after women 
Full research on the specialty: 
experience Kazakhstan (2023)

Kuzhabaykova A.
Almukhambetova A.

Nurpeisova A.
Kuchumova G.

(Almaty/Kazakhstan)

154

2 Elementary school students learn 
critical thinking skills through 
STEM development programs 

(2023)

Iskakova
L. Sixty

L. Ermakhanov B.
(Almaty/Kazakhstan)

128

3 Methodology foundations of the 
future of education (2024)

A.E. Abilkasymova, MRS. Karataeva,
K.M. Berkimbayev

(Almaty/Kazakhstan)

118

4 Turkish Language Experience in 
STEM Education (2022)

Kudaibergenova K.
Abdrakhmanova H.

Umbetkulova A.
(Turkestan/Kazakhstan)

112

5 Creating an innovative STEM 
approach to education (2022)

Kazbekova G.
Ismagulova Zh.

(Turkestan/Kazakhstan)

111

6 Under the STEM initiative  lessons 
are effective  use of training (2021)

Nishanbaeva S.
Nishanbaeva S.
Alimbekova L.

(Almaty/Kazakhstan)

88

7 Didactic conditions for training 
future computer science teachers 
based on the STEM educational 

program (2023)

Karataeva M.
Grynshkun V.
Karataev G.

(Astana/Kazakhstan)

83

8 High school students are interested 
in STEM  career outlook (2022)

Naushabekov J.
Zhapashov N.
Ospanbekov E.

(Almaty/Kazakhstan)

82

9 Student increase activity for STEM 
use of technologies (2022)

Bekbauova A.
Torebayeva K.

(Almaty/Kazakhstan)

82

10
Methodological foundations 

of using stem technology 
in mathematics: kazakhstan 

competition (2024)

A.A. Akhatai, A.Zh.
Seyitmaratov, G.M.

Yensebayeva, G. Pilten, P.
Pilten, A.A. Kuralbayeva.

(Almaty/Kazakhstan)

72

By analyzing articles published in scientific journals, we looked at the 10 most 
cited articles published between 2020 and 2025. Of these 57 articles, 10 received a 
maximum of 154 citations and a minimum of 72 citations. We looked at published 
articles on STEM education in this country by citation count.

In addition, we found that 10 articles were from the Republic of Kazakhstan, 7 
from Almaty, 1 from Astana, and 2 from Turkestan. The titles of the articles indicate 
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that each author has the ability to apply STEM in all areas of science, depending on 
the topic of their research.

Conclusions. From the list of scientific publications proposed by the Quality 
Assurance Committee of the Ministry of Science and Higher Education of the 
Republic of Kazakhstan, articles published in 2020-2025 related to STEM education 
were analyzed. The annual increase in the number of published articles indicates 
the rapid development of the STEM education sector. The frequency of publication 
of articles in 9 publications increased significantly between 2020 and 2025. The 
number of articles published in the field of secondary education is 30, in higher 
education institutions - 26. And in the field of culture, social sphere and gender - 1 
article was published.

In addition, the results of this analysis indicate the rapid development of research 
in the field of STEM education. Despite the heterogeneity of the literature on 
abstraction in STEM fields, we were able to link existing research across fields and 
synthesize the results into an abstraction model for STEM education (RQ). Before 
integrating everything into a single abstraction framework, we first identified and 
synthesized the various elements. Here, we discuss the integration decisions made at 
each stage (Бекбауова А. Туребаева К, 2022).

In conclusion, we were able to show how much STEM education is being studied 
in higher education institutions. In the future, we will conduct a study on the extent 
of research being conducted in the field of STEM education.
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