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Abstract

This study provides a comprehensive comparative analysis of the development of pedagogical science and the quality
of education in Azerbajan and Kazakhstan, two post-Soviet countries undergoing significant educational
transformation. The research aims to evaluate the effectiveness of national education systems, identify key similarities
and differences in pedagogical approaches, and assess the impact of educational reforms on learning outcomes and
mstitutional development. The study 1s based on a mixed-methods comparative framework that integrates qualitative
and quantitative data sources, including international large-scale assessments (PISA 2022), UNESCO and OECD
reports, national statistical indicators, and academic publications. Key dimensions of analysis include the theoretical
foundations of pedagogical science, institutional structures, teacher training systems, quality assurance mechanisms,
digitalization processes, and participation in international educational programs. The findings indicate that both
Azerbaijan and Kazakhstan demonstrate strong commitment to aligning their education systems with global standards,
particularly through policy reforms, curricullum modernization, and international cooperation initiatives. However,
significant differences emerge in the pace and structure of these transformations. Kazakhstan shows relatively higher
performance in international assessments, greater integration of digital technologies in education (approximately
65%), and more systematic implementation of competency-based learning and evaluation models. Its sustained
participation in international benchmarking programs such as PISA has enabled data-driven policymaking and
continuous system improvement. In contrast, Azerbaijjan emphasizes the humanistic and cultural dimensions of
education, focusing on inclusivity, national 1dentity, and equitable access to learning opportunities. While important
progress has been made 1n digitalization and institutional reform, participation in international assessment systems
remains comparatively limited, which constrains comprehensive evaluation of educational outcomes. The analysis
also reveals shared challenges faced by both countries, including shortages of highly qualified teaching staff,
discrepancies between theoretical training and practical application, insufficient ntegration of research into
pedagogical practice, and the need to better align educational programs with labor market demands. Additionally,
both systems face the ongoing task of adapting to rapid digital transformation and evolving global educational
standards. The study concludes that sustainable improvement in the quality of education requires a balanced and
integrated policy approach that combines structural reforms, investment in teacher development, expansion of digital
infrastructure, and stronger international collaboration. Special emphasis 1s placed on the importance of academic
mobility, joint research initiatives, and the harmonization of quality assurance systems. The results of this research
contribute to the field of comparative education by providing empirical insights into post-Soviet educational
transformation and offering practical recommendations for policymakers, researchers, and educators. The findings
may also serve as a foundation for further studies on educational modernization and international cooperation in the
context of global educational challenges.
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1. Introduction

Since gaining independence in the early 1990s, both Azerbajjan and Kazakhstan—former republics of the Soviet
Union—have undertaken extensive reforms aimed at transforming their educational systems. These reforms have
primarily focused on improving the quality of education, modernizing pedagogical science, and integrating national
education systems into the global educational space.

Education plays a pivotal role in shaping human capital, fostering innovation, and ensuring sustainable socio-economic
development. In the context of globalization, rapid technological advancement, and increasing competition in
knowledge economies, the quality of education has become a critical concern for policymakers and researchers alike.

Azerbaijan and Kazakhstan share similar historical, political, and cultural backgrounds, which provides a valuable basis
for comparative analysis. Both countries inherited centralized educational models and have since transitioned toward
more flexible, competency-based, and internationally oriented systems. However, despite these similarities, each
country has followed its own trajectory in reform implementation, pedagogical development, and quality assurance.

The importance of comparative studies in education lies in their ability to identify best practices, highlight systemic
challenges, and facilitate the exchange of knowledge between countries. By examining the evolution of pedagogical
science and educational quality in Azerbayjan and Kazakhstan, this study aims to contribute to the broader discourse
on educational modernization in post-Soviet contexts.

Furthermore, the increasing participation of both countries in international assessment programs—such as the
Programme for International Student Assessment (PISA)—provides an empirical basis for evaluating educational
outcomes and benchmarking national performance against global standards. These assessments not only reveal the
strengths and weaknesses of national systems but also guide policy decisions and reform strategies.

This paper, therefore, seeks to answer the following key research questions:
. How has pedagogical science evolved in Azerbaijan and Kazakhstan in the post-Soviet period?

. What are the main similarities and differences in the organization and quality of education in both
countries?

. How effective are national educational policies in improving learning outcomes?
. What lessons can be learned through comparative analysis to enhance educational quality?

By addressing these questions, the study aims to provide a deeper understanding of the dynamics of educational
reform and to propose recommendations for future development.

2. Methodological Approach (added for SEI standard)

The study 1s based on a comparative analytical methodology combining qualitative and quantitative approaches. Data
sources include:

. International assessment reports (PISA, UNESCO, World Bank indicators)
. National statistical data from Azerbaijan and Kazakhstan

. Policy documents and educational strategies

. Peer-reviewed academic publications in the field of pedagogy

Comparative analysis 1s conducted across several dimensions, including institutional frameworks, curriculum
development, teacher training systems, and educational outcomes.

3. Significance of the Study (added expansion)

The significance of this research lies in its contribution to:

. understanding post-Soviet educational transformation;
. identifying effective strategies for improving educational quality;
. strengthening international academic collaboration between Azerbaijan and Kazakhstan;
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. supporting evidence-based policymaking in education.
Research Aim, Relevance, and Research Questions

The primary aim of this study is to conduct an in-depth comparative analysis of the educational systems of Azerbaijan
and Kazakhstan, with a particular focus on evaluating the quality of education in both countries. The research seeks
to explore key dimensions of pedagogical science, including historical development, contemporary standards,
mstitutional structures, and methodologies for assessing educational quality.

The formation and evolution of the educational systems in Azerbaijan and Kazakhstan have been shaped by a complex
mterplay of political, economic, and socio-cultural factors. Following the dissolution of the Soviet Union, both
countries embarked on large-scale educational reforms aimed at transitioning from centralized models toward more
flexible, competency-based, and internationally aligned systems (Silova, 2010; Yakavets, 2014). These transformations
have been influenced not only by internal policy initiatives but also by international frameworks and organizations
promoting educational modernization, such as UNESCO, the World Bank, and the OECD (OECD, 2019; World
Bank, 2020).

The relevance of this study is o6ycioBseHa (determined) by the urgent need to improve the quality of education in
the context of contemporary global challenges, including digitalization, globalization, and increasing competition in
knowledge-based economies. Education systems today must adapt to rapid technological advancements and evolving
labor market demands, making the enhancement of educational quality a strategic priority for national development
(Schleicher, 2018).

For both Azerbajjan and Kazakhstan—as well as for the global academic community—the 1dentification and analysis of
successful educational practices is essential. Comparative research enables the transfer and adaptation of effective
models across national contexts, thereby contributing to more efficient and innovative educational systems (Bray et

al., 2014).

The development of pedagogical science and the improvement of educational quality remain central challenges for
post-Soviet countries. Despite their shared historical and cultural background, Azerbayan and Kazakhstan have
adopted different trajectories in the modernization of their educational systems. Azerbaijan has focused on
strengthening national curricula and digital transformation initiatives, while Kazakhstan has placed greater emphasis
on competency-based education and international benchmarking (Yakavets, 2017; Ministry of Education of
Azerbaijan, 2022).

Accordingly, the objective of this article 1s to provide a comparative analysis of the current state of pedagogical science
and the quality of education in these two brotherly countries, with a focus on institutional, methodological, and
practice-oriented dimensions.

‘Within the framework of this study, the following research objectives are addressed:

. to 1dentify the strengths and weaknesses of the educational systems in Azerbaijan and Kazakhstan;
. to analyze differences in pedagogical approaches and teaching methodologies;
. to examine key factors influencing educational quality, including policy frameworks, teacher

training, and resource allocation;
. to assess the role of international assessments (e.g., PISA) in shaping national education policies;

. to propose evidence-based recommendations for improving educational outcomes.

Furthermore, the study explores several guiding research questions:

. ‘What are the main differences in teaching and learning approaches in Azerbaijan and Kazakhstan?
. ‘Which structural and contextual factors most significantly influence educational quality?

. How do international standards and assessments impact national education reforms?

. ‘What are the future prospects for the development of pedagogical science in both countries in light

of digital transformation and global challenges?

Thus, this research aims to provide a comprehensive understanding of the educational systems of Azerbaijan and
Kazakhstan, highlighting both their unique characteristics and shared challenges, while offering practical pathways for
further improvement and international collaboration.

1. Theoretical Foundations of Pedagogical Science in Azerbaijan and Kazakhstan
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The theoretical development of pedagogical science in Azerbaijan and Kazakhstan reflects both a shared Soviet legacy
and divergent postindependence reform trajectories. Traditionally, pedagogical science in both countries was
grounded in centralized curricula, standardized teaching methods, and a strong emphasis on theoretical knowledge
(Silova, 2010). However, since the 1990s, both nations have gradually shifted toward more student-centered,
competency-based, and outcome-oriented approaches.

In Azerbajan, pedagogical research has increasingly focused on issues such as teacher motivation, digital
transformation in education, and the integration of information and communication technologies (ICT) into the
learning process (Ministry of Education of Azerbatjan, 2022). The adoption of digital tools and e-learning platforms
has become a central component of educational reform, particularly in response to global trends and the COVID-19

pandemic (UNESCO, 2021).

In contrast, Kazakhstan has positioned itself as a regional leader in educational innovation, particularly through the
mmplementation of competency-based curricula and the establishment of institutions such as the Nazarbayev
Intellectual Schools (NIS) and Nazarbayev University. These institutions serve as experimental platforms for the
development and dissemination of advanced pedagogical practices aligned with international standards (OECD, 2019;
Yakavets, 2017).

The following table presents a comparative overview of key aspects of pedagogical science in both countries:

Table 1. Comparative Overview of Pedagogical Science in Azerbaijan and Kazakhstan

Indicator Azerbaijan Kazakhstan

Flagship Educational | Azerbayjan State Pedagogical | Nazarbayev Intellectual Schools (NIS)

Institution University

Key Research Directions | Teacher motivation, digitalization, | Competency-based  education,  learning
ICT integration outcomes, assessment systems

Leading Universities Azerbajjan State Pedagogical | Nazarbayev University, Abai Kazakh National
University Pedagogical University

State Program Support “State  Strategy  for  Education | “Quality Education: Educated Nation”
Development until 2030” (2020-2025)

International  Programs | Active participation in Erasmus+, | Erasmus+, Fulbright, World Bank education

and Grants DAAD programs

The comparison demonstrates that while both countries are actively engaged in reforming their educational systems,
Kazakhstan exhibits a stronger orientation toward internationalization and experimental educational models.
Azerbaijan, on the other hand, emphasizes systemic modernization and digital transformation within a nationally
coordinated framework.

Opverall, the evolution of pedagogical science in both countries reflects a broader transition from traditional, teacher-
centered paradigms to more dynamic, learner-centered approaches that prioritize critical thinking, problem-solving,
and lifelong learning competencies (Schleicher, 2018).

2. Quality of Education: A Comparative Analysis

The quality of education represents one of the most critical indicators of national development, reflecting the
effectiveness of educational policies, institutional capacity, and pedagogical practices. In both Azerbajjan and
Kazakhstan, significant efforts have been made to improve educational outcomes; however, measurable differences
remain across key indicators.

Table 2. Comparative Indicators of Education Quality

Indicator Azerbaijan Kazakhstan
Education Index (HDR, 2024) 0.759 0.817
Adult Literacy Rate 99% 99%

Participation in PISA Limited participation

400
32-34 hours

Continuous participation since 2009
" 420
30-32 hours

Average PISA Score (2022, combined domains)

Weekly Instructional Time (Secondary Education)

Teachers” Attitude Toward Reforms Partial support Active adaptation
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Share of Digital Resources in Education ~409% ~659%

Despite similarly high literacy rates, Kazakhstan demonstrates relatively stronger performance in international
assessments and digital integration. According to OECD (2023), Kazakhstan’s sustained participation in PISA since
2009 has enabled continuous monitoring and improvement of student performance, whereas Azerbagan’s more
limited engagement has constrained longitudinal benchmarking.

The higher level of digital resource integration in Kazakhstan reflects a strategic commitment to educational
modernization through platforms such as e-learning systems and national digital content providers (World Bank,
2022). In contrast, Azerbaijan has made progress through initiatives such as the “Moktab” platform, although the scale
and implementation remain comparatively limited (Ministry of Education of Azerbatjan, 2023).

Table 3. Institutional and Scientific Foundations

Indicator Azerbagjan Kazakhstan

Main Scientific | Institute of Education of | National Academy of Education named after I

Institutions Azerbajjan Altynsarin

Priority Areas Inclusive education, | Integration of traditional and innovative methods,
digitalization trilingual education

International Erasmus+, TEMPUS Bologna Process, Academic Mobility

Cooperation

The mstitutional landscape further highlights differences in strategic orientation. Azerbagjan emphasizes inclusive
education and digital transformation, aligning with global Sustainable Development Goals (UNESCO, 2022).
Kazakhstan, meanwhile, adopts a more systemic approach, incorporating multilingual education policies and aligning
its higher education system with the Bologna Process (Yakavets, 2017).

3. International Indicators and Assessment Systems
Table 4. International Assessment Indicators

Indicator Azerbaijan Kazakhstan
Participation in PISA Since 2006 Since 2009
Average PISA Score (2022) ~400 " 420

National Quality Assessment | State attestation, unified | Unified National Testing (UNT), external
System exams assessments

International assessments such as PISA play a pivotal role in shaping education policy by providing standardized
measures of student competencies in reading, mathematics, and science (OECD, 2022). Kazakhstan’s relatively higher
performance can be attributed to its systematic use of assessment data in policymaking and curriculum reform (OECD,

2019).

In Azerbaijan, national assessment systems—such as centralized examinations—serve as important tools for monitoring
student achievement; however, their alignment with international competency-based frameworks remains an ongoing

challenge (Aliyev, 2020).
4. Pedagogical Workforce and Teacher Training
Table 5. Teacher Training and Professional Development

Characteristic Azerbaijan Kazakhstan

Teacher Training | Baku State University, Azerbaijan State | Abai  Kazakh ~ National — Pedagogical

Institutions Pedagogical University University, Nazarbayev University

Professional Training centers under Ministry of | “New Format Teacher” program

Development Education

Key Challenges Brain drain, mismatch with labor market | Imbalance between theory and practice
needs

The quality of education is closely linked to the competence and motivation of teachers. Both countries face challenges
related to teacher retention and professional development. Azerbajjan experiences issues such as the outflow of
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qualified personnel and insufficient alignment between teacher training and labor market demands (Ministry of
Education of Azerbaijan, 2023).

Kazakhstan, while demonstrating stronger institutional support for teacher development through programs such as
“New Format Teacher,” still faces challenges in balancing theoretical knowledge with practical teaching skills
(Nurmagambetov, 2022).

5. State Policy and Educational Reforms
Table 6. Educational Policy and Reform Directions

Direction Azerbagjan Kazakhstan

Digitalization “Moktab” platform E-learning systems, Bilimland

International EU-funded projects Bolashak program, OECD cooperation

Integration

Strategic Initiatives Education  Development  Strategy | State Program for Education Development
(2021-2025) until 2025

Both countries actively pursue integration into the global educational space. Azerbayan participates in European
Union-supported programs such as Frasmus+, while Kazakhstan implements large-scale initiatives such as the
Bolashak international scholarship program, which enhances academic mobility and global competitiveness
(European Commission, 2023; World Bank, 2022).

6. Analytical Discussion

The comparative analysis reveals several key factors influencing the development of pedagogical science and the
quality of education in Azerbajjan and Kazakhstan.

First, both countries demonstrate a strong commitment to integrating into the global educational system. This 1s
reflected in their participation in international programs, adoption of global standards, and efforts to modernize

curricula (UNESCO, 2022; OECD, 2023).

However, important differences highlight the emergence of distinct national models. Azerbajjan’s educational system
places greater emphasis on ryMaHUTapHble eHHOCTH (humanistic values), cultural heritage, and inclusive education.
This approach ensures social cohesion and equitable access but may limit rapid structural transformation.

In contrast, Kazakhstan adopts a more systemic and performance-oriented model, emphasizing digitalization,
competency-based learning, and international competitiveness. This strategy has contributed to higher performance
in global rankings and more consistent progress in educational outcomes (Yakavets, 2017; OECD, 2019).

Despite these differences, both countries face common challenges:

. shortage of highly qualified teaching staff;

. migration of educators to other sectors;

. weak linkage between academic research and classroom practice;
. the need to align curricula with labor market demands;

. msufficient integration of innovative pedagogical methods.

These challenges are consistent with broader trends observed in post-Soviet education systems (Silova, 2010).

To address these issues, both countries must prioritize:

. continuous professional development for teachers;

. expansion of academic mobility programs;

. strengthening research-practice integration;

. mvestment in digital infrastructure and innovative pedagogy;
. policy frameworks that incentivize educational excellence.

Conclusion of Analytical Section

Page 6 of 9 www.imcra.az.org, | Issue 4, Vol. 9, 2026
Comparative Analysis of Pedagogical Science and Quality of Education in Azerbaijan and Kazakhstan
Humeyir Huseyn oglu Ahmadov



http://www.imcra.az.org/

Science, Education and Innovations in the Context of Modern Problems - ISSN p (e): 27900169; 27900177

In conclusion, the sustainable development of pedagogical science and the improvement of educational quality require
a balanced and forward-looking state policy. Such a policy must go beyond infrastructural modernization and focus
on creating a supportive and motivating environment for educators, researchers, and learners.

Only through the integration of innovation, international collaboration, and human capital development can
Azerbajjan and Kazakhstan build competitive educational systems capable of meeting the challenges of the 21st
century (Schleicher, 2018).

Conclusion

The development of pedagogical science and the education systems in Azerbaijan and Kazakhstan reflects broader
global trends toward modernization, internationalization, and quality assurance in education. Both countries, emerging
from a shared Soviet educational legacy, have undertaken substantial reforms aimed at improving educational
outcomes, enhancing institutional effectiveness, and aligning their systems with international standards.

Despite facing similar structural and systemic challenges, each country has developed distinct approaches to
educational transformation. Kazakhstan has achieved notable progress in the structural reform of its education system,
particularly i the areas of assessment mechanisms, competency-based curricula, and teacher traming. Its active
participation in international assessment programs, especially PISA, has enabled more effective monitoring of
educational outcomes and evidence-based policymaking (OECD, 2022; Yakavets, 2017).

Fig.1. Kazakhstan: Inclusive, sustainable education through innovation ecosystems | UNICEF Office of Innovation;
Sourse: Unicef.org

In contrast, Azerbajjan has placed greater emphasis on the rymaHusanus o6pasoBaHusi (humanization of
education), integrating cultural, national, and inclusive values into its educational framework. This approach
contributes to social cohesion and ensures broader access to education, while gradually incorporating elements of
digitalization and mnovation (Ministry of Education of Azerbaijan, 2023; UNESCO, 2022).

Kazakhstan has advanced further in developing internationally recognized educational benchmarks, research-based
evaluation systems, and academic mobility initiatives. Its strategic investments in global partnerships and ranking-
oriented policies have strengthened its position in international educational assessments and comparative rankings

(World Bank, 2022).

At the same time, Azerbajjan prioritizes internal system stability, teacher preparation, and gradual reform
implementation. While this approach ensures sustainability, it may require further acceleration in adopting global best
practices and expanding participation in international evaluation frameworks.
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Both countries continue to face common challenges, including:

. shortages of highly qualified pedagogical personnel;

. discrepancies between theoretical training and practical application;

. limited integration of research outcomes into classroom practice;

. the need for stronger alignment between education systems and labor market demands;
. uneven implementation of digital technologies in education.

Addressing these challenges requires a comprehensive and balanced policy approach that integrates innovation,
mstitutional development, and human capital investment.

Recommendations
Based on the findings of this comparative analysis, the following recommendations are proposed:

1. Strengthening Academic Mobility. Expanding international exchange programs for teachers,
researchers, and students will enhance knowledge transfer, promote intercultural competence, and support
the adoption of global best practices (European Commission, 2023).

2. Development of Joint Research Projects. Azerbajjan and Kazakhstan should actively promote
collaborative research initiatives in pedagogy and educational sciences, particularly in areas such as digital
education, inclusive learning, and competency-based assessment.

3. Harmonization of Quality Assurance Systems. Aligning national systems of educational assessment
with international standards—while preserving national specificities—will 1mprove comparability,
transparency, and overall educational quality (OECD, 2023).

4. Support for Educational Innovation. Governments should increase investment in innovative
teaching methods, digital platforms, and research-driven pedagogical models at both school and university
levels.

5. Enhancement of Teacher Professional Development. Continuous professional training programs

should be modernized to reflect current educational needs, with a stronger focus on practical competencies,
digital literacy, and student-centered learning approaches.

6. Integration of Research and Practice. Strengthening the link between pedagogical research and
classroom 1implementation will ensure that scientific findings directly contribute to improving teaching and
learning outcomes.

7. Expansion of Participation in International Assessments. Increasing engagement in global evaluation
programs such as PISA, TIMSS, and PIRLS will allow both countries to benchmark their progress and refine
reform strategies based on empirical evidence.
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