SABDENALIYEV BAKHTIYAR ASSYLBAYULY

Modernisation of the Quality Management System in Higher Education Institutions in Kazakhstan through Digitalisation of Processes

Dissertations for the degree of Doctor of Philosophy (PhD) in the educational program «8D04102 – Management»

ANNOTATION

Relevance of the research topic. In the context of intensive societal transformations, ensuring the quality of education is a crucial issue among both general and professional educational challenges, as the success of addressing this issue directly impacts the economic and political stability of the state. At the same time, any state policy in the field of education is primarily aimed at increasing the competitiveness of domestic education, ensuring its compliance with international standards, and preparing personnel with a high level of digital literacy. Under these conditions, the task of improving the quality of higher education becomes particularly relevant, requiring the enhancement of the quality management system of educational activities in universities. Traditional approaches to ensuring the quality of education, which are primarily based on paper documentation and inspection control, are becoming increasingly ineffective in the face of rapid technological development. Thus, in leading countries such as the United Kingdom, Germany, Finland, South Korea, and Singapore, automated education quality management systems, platforms for monitoring educational processes, and digital tools to support managerial decision-making are already being actively implemented. The digitalization of quality management processes opens up new opportunities for more transparent and prompt evaluation of educational outcomes, as well as for the active participation of all stakeholders in quality management processes.
In recent years, Kazakhstan has witnessed active efforts to modernize the quality management systems in universities. At the state level, strategic documents and targeted programs aimed at developing the quality of higher education have been adopted and are being implemented. Among the most significant initiatives are the Concept for the Development of Higher Education and Science of the Republic of Kazakhstan for 2023–2029, the State Program for the Development of Education and Science of the Republic of Kazakhstan for 2020–2025, the Concept for the Development of the Creative Economy until 2025, the Concept for Digital Transformation and the Development of the Information and Communication Technologies and Cybersecurity Sector of the Republic of Kazakhstan for 2023–2029, the Law of the Republic of Kazakhstan “On Science and Technology Policy” (as amended and supplemented on 19.05.2025), and the Law of the Republic of Kazakhstan “On Education” (as amended on 16.06.2025). Moreover, the significance of the present study increases substantially in light of the priorities for comprehensive support of youth outlined in the Address of the President of the Republic of Kazakhstan, Kassym-Jomart Tokayev, to the people of the country entitled “Kazakhstan in the Era of Artificial Intelligence: Current Challenges and Solutions through Digital Transformation” dated September 8, 2025, where the issues of education and human resources development were identified as the cornerstones. the stones of the country's steady and progressive progress.
Given the above, the need to modernize the quality management system of higher education in Kazakhstani universities through the digitalization of processes becomes particularly urgent. However, despite government efforts and the significant interest of researchers, the problem of education quality management remains largely unresolved. Firstly, modern society is characterized by intensive and dynamic processes that require the education system to be flexible, innovative, and capable of responding promptly to changing conditions. Secondly, there is insufficient synchronization between the strategic goals of state programs and the actual practice of quality management in universities, which is manifested in the fragmented implementation of digital tools. Thirdly, the methodological toolkit that would enable universities to effectively utilize digital technologies to enhance the quality of educational activities, particularly in terms of analytical assessment and the monitoring of academic data for informed managerial decision-making, remains underdeveloped.
In this regard, the importance and relevance of the issue under consideration served as the basis for selecting the topic of this dissertation.
Moreover, the relevance of the present study is also determined by the need to develop a human resource potential equipped with digital literacy and capable of effectively managing the quality of education in the context of the digital economy. The implementation of this objective is directly related to the state policy on enhancing the competitiveness of the national education system, as outlined in the strategic documents of the Republic of Kazakhstan. Thus, the present research aims to develop scientifically grounded recommendations that support the modernization of higher education quality management systems in Kazakhstani universities through the digitalization of processes, aligning with the priority directions of state educational policy and global trends.
The degree of problem development. The theoretical foundations of quality management in higher education institutions have been formed at the intersection of approaches from general management, pedagogy, and systems theory. The most important principles were developed in the works of W.E. Deming, J.M. Juran, P.B. Crosby, K. Ishikawa, A.V. Feigenbaum, and G. Taguchi. Their concepts laid the groundwork for integrating quality management into educational processes and for the subsequent adaptation of Total Quality Management (TQM) principles to the academic environment. The research of L. Harvey, D. Green, J. Biggs, J. Brennan, and P. Scott contributed significantly to the development of the conceptual framework and the identification of specific features of quality assurance in universities. The primary focus is placed on the relationship between quality management, academic autonomy, and a culture of increased responsibility. Particular importance is assigned to the role of the instructor as a bearer of the institutional culture of quality and as an active participant in management processes.
International experience in quality assurance demonstrates institutional diversity in approaches, shaped by regional contexts and the transformation of global educational priorities. A significant contribution to the analysis of comparative models was made by H. Harms, U. Teichler, D.F. Westerheijden, M. Kofler, M. Benson, and D. Houston. Their works reveal the mechanisms of operation of quality assurance agencies, accreditation processes, and the impact of the Bologna Process on institutional governance. The studies of J. Tilly, J. Brennan, S. Stauffer, O. Kivinen, and R. Schroeder examine the transformation of the role of universities under globalization and digitalization, as well as the adaptation of external control tools to internal strategic objectives. The analysis highlights the differences between a regulatory model based on compliance with standards and the development of a quality culture aimed at internal institutional improvement.
The theoretical and methodological foundations of applying TQM, and the process-based approach in university management have been studied, both in the context of adapting industrial standards and with consideration of the specific features of education. A significant contribution was made by H. Kanya, C. Lauri, B. Bergman, L. Klebeck, W. Mussel, and A. Schartel. Their works explore the possibility of translating the PDCA (Plan–Do–Check–Act) cycle into educational contexts, identify barriers to the standardization of academic activities, and propose models for monitoring and continuous improvement. The development of process-based management in education is also analyzed in the studies of J. Evans, K. Lindsey, J. Bennington, A. Josef, and M. Reinhardt, where attention is focused on the necessity of comprehensively covering all levels of academic management. Particular emphasis is placed on performance metrics, cross-functional linkages, and feedback mechanisms within the framework of improving educational services.
Digital tools and platforms in education quality management have become the focus of intensive research aimed at understanding their role in institutional transformations. The analysis of information systems used in universities is presented in the works of A. Sangrà, P. Meessen, A. Alcantara, M. Moro, S. Gao, and Y. Fan. These studies demonstrate how the implementation of BI systems, LMS platforms, visualization systems, and digital identification transforms decision-making mechanisms, performance assessment, and student interaction. The works of G. Rodríguez, A. Pérez, E. Herrero, I. Sepúlveda, and K. Larson examine cases of integrating adaptive platforms and digital portfolios into the monitoring of educational achievements. Special attention is given to the potential of artificial intelligence and digital footprints in predictive analytics and the individualization of educational trajectories.
The paradigm of digital transformation and digital maturity in higher education institutions has been formed based on interdisciplinary approaches. Foundational models of digital maturity are presented in the works of EDUCAUSE, JISC, and Gartner. These models are elaborated upon in the studies of G. Salmon, S. Becker, N. Mikhailovich, E. Schindler, and B. Gregory. The focus is on levels of institutional readiness, digital culture, structural adaptation, and the strategic integration of digital solutions. The transition from fragmented automation to a unified digital ecosystem is analyzed in the context of resilience, flexibility, and self-renewal capacity. Contributions to the development of the theory of digital transformation were also made by S. Downie, M. Nussbaum, A. Kuhn, and E. Esteban, who emphasize the importance of digital maturity as a factor in institutional competitiveness and managerial effectiveness.
Methodological approaches to quality assessment and monitoring in the context of digitalization are evolving, integrating standards, metrics, and digital mechanisms. Conceptual developments are presented in the works of M. Van Assche, M. López, O. Tilly, A. Bourgeault, and E. Wright, which address methods for collecting, interpreting, and applying educational data. The development of indicators and visual analytical models is explored in the research of J. Sutcliffe, H. Sung, E. Navas, L. Chen, and D. Campbell. Emphasis is placed on the need to transition from retrospective to predictive management, the inclusion of intelligent systems, and the formation of standards for data-informed governance. In the context of digital transformation, monitoring becomes not only a technical tool but also a foundation for institutional self-development and strategic management.
Thus, despite the existence of a broad theoretical foundation, a clear scientific gap remains in the systematic analysis of digital quality management mechanisms in higher education. Contemporary research predominantly focuses on individual tools–from LMS and BI platforms to digital maturity indicators and PDCA models–yet lacks a conceptually coherent architecture that integrates these elements into a reproducible model. There is an insufficient development of approaches that reflect the institutional characteristics of universities, the specificity of internal governance, and the integration of digital solutions into the strategic frameworks of quality assurance. The ambiguity of boundaries between technological, methodological, and managerial components of digitalization necessitates further theoretical and methodological refinement of this issue, as well as the development of comprehensive models tailored to the transformation conditions of Kazakhstani universities.
Research aim and objectives. This dissertation aims to develop organizational and methodological foundations and recommendations for modernizing the quality management system in Kazakhstani universities under the conditions of digitalization of processes.
In accordance with this aim, the following key research objectives are set:
· to examine the theoretical foundations of quality management in higher education institutions;
· to synthesize international experience in modernizing quality assurance mechanisms and to identify possibilities for its adaptation to the Kazakhstani context;
· to substantiate the methodological foundations of education quality management under digitalization conditions;
· to analyze the current state of higher education in Kazakhstan, taking into account regional specificities and the dynamics of workload on academic staff and universities;
· to assess the level of development of digital technologies and platforms used for quality assurance in Kazakhstani universities;
· to justify mechanisms for the digitalization of quality management in Kazakhstani higher education institutions;
· to develop scientifically grounded practical recommendations and a roadmap for the phased modernization of the quality management system;
· to design a conceptual model of iPortal as a digital solution ensuring institutional resilience, transparency, and manageability of quality assurance processes in the university environment.
	The subject of the research is the organizational and methodological aspects of quality management in higher education under the conditions of process digitalization.
	The object of the research is the processes of quality management of educational activities in Kazakhstani universities.
	Research methods. The methodological basis of the dissertation combines quantitative and conceptual approaches to analyze the mechanisms of digitalization in the quality management of education in Kazakhstani universities. The empirical part is based on a dataset concerning the activity of academic staff, covering classified types of work, their time tracking, distribution by weeks, and forms of digital engagement.
	The following methods were used for data processing and analysis: 
· Python 3.11 software, including the libraries pandas, numpy, matplotlib, seaborn, scipy.stats, and scikit-learn for constructing correlation matrices, cluster dendrograms, normalization, and visualization of digital patterns of faculty activity;
· JASP 0.18.2.0 software for performing correlation analysis (Pearson, Spearman) and confirming the statistical significance of relationships among academic, digital, and managerial indicators;
· Z-score standardization for standardizing data across each activity type and enhancing their comparability;
· Factor analysis using the Principal Axis Factoring method, implemented in JASP and Python (FactorAnalyzer), to identify the latent structure of digital practices and extract key components of engagement;
· Cluster analysis (hierarchical clustering using Ward’s method) for grouping faculty members based on their digital activity profiles;
· Construction of transition and linkage matrices (Markov transition-like logic) between weeks and activity types to identify stable behavioral trajectories;
· Visualization of the architectural structure of digital mechanisms using plotly, graphviz, and networkx in Python.
The theoretical and analytical part of the study included:
– structuring of digital tools according to the three-tiered architecture of quality management: (1) data collection, (2) analytical processing, (3) decision-making;
· modeling the logic of the PDCA cycle (Plan–Do–Check–Act) in the context of the university digital environment;
· conceptualization of the data-informed governance approach, based on the interpretation and deliberate use of analytical data in managerial decision-making;
· comparative content analysis of international digital maturity models: EDUCAUSE, Gartner Digital Maturity Model, JISC Digital Capability Framework.
The informational and empirical basis of the study includes classified logs of faculty digital activity, aggregated indicators by type of activity, workload time-tracking reports, internal university documents (excluding specific institutional references), as well as strategic documents in the fields of digitalization and education quality.
Scientific novelty. This study contributes to the development of the theory and practice of quality management in higher education under conditions of digital transformation by proposing an innovative model for integrating emotional intelligence (EI) as a key element of sustainable digital governance. It introduces an approach to transforming existing models of education quality assessment through the lens of meta-competencies and the digital adaptability of the educational environment. The main results of the study are as follows:
– the inclusion of emotional intelligence (EI) is substantiated as a functional component of the higher education quality assurance system, reflecting a shift from an academically oriented to a human-centered assessment model;
· a three-level architecture for integrating EI into quality management is developed, encompassing the individual, institutional, and state levels, with defined coordination mechanisms and operationalization of indicators;
· a roadmap for EI implementation through 2030 is proposed, structured by phases and levels, taking into account digital, organizational, and regulatory implementation conditions;
· a scenario graph for EI implementation is constructed, indicating logical dependencies between stages, key control points, and institutional risks hindering systemic change;
· a methodology for assessing EI in the digital educational environment is substantiated through the integration of ePortfolio elements, LMS analytics, and digital indicators of meta-competencies for faculty and students;
· proposals are formulated for the institutionalization of EI at the level of state policy, including the need to develop a standard, incorporate EI into accreditation procedures, and ensure its systematic integration into universities' strategic documents.
The main provisions submitted for defense:
· the applicability of international quality management models in the Kazakhstani context, substantiated through comparative analysis of global practices (United Kingdom, Germany, United States, Japan, OECD countries, and Islamic states), identification of the elements most relevant to Kazakhstan, and assessment of the risks of uncritical adoption;
· a methodological toolkit for analyzing the digital transformation of quality management in educational activities, incorporating the Knowledge Economy Index (KEI) to evaluate the extent of university engagement in regional economies;
· the main directions of digital transformation in university quality assurance systems, including the formation of a unified data architecture, the development of staff digital competencies, and the standardization of analytical tools at the level of academic programs;
· a “roadmap” for the modernization of quality management in Kazakhstani universities, including stages of digital transformation, strategic goals, monitoring indicators, and potential institutional risks;
· a new model of the digital platform iPortal, aimed at enhancing institutional resilience, transparency, and controllability of quality assurance processes in higher education.
The theoretical and practical significance of the study.
The theoretical significance of the study lies in substantiating a new paradigm of digital quality management in higher education, based on the synthesis of systems, process-based, and institutional approaches. An original methodological framework for assessing universities' digital maturity is presented, incorporating infrastructural, competency-based, regulatory, and cultural components. A logically structured approach to modernizing the quality assurance system is developed, taking into account strategic transformation guidelines and best international practices. The study reveals the relationship between digital quality management mechanisms and the institutional resilience of universities, allowing for the interpretation of educational quality as a result of the integration of digital, organizational, and behavioral variables. The theoretical propositions obtained form a foundation for further research in the fields of educational analytics, digital management, and the transformation of academic governance.
The practical significance of the study lies in the potential for direct application of the developed recommendations and the digitalization roadmap in the strategic and operational management of Kazakhstani universities. The study proposes a multi-level model for implementing digital solutions, including the stages of diagnostics, piloting, and institutionalization of quality mechanisms. The developed provisions provide a foundation for creating digital quality management platforms, including iPortal, which aims to automate monitoring, visualize educational data, and establish adaptive feedback mechanisms. The study's results can be applied within the framework of the national Digital Kazakhstan program, as well as in the development of internal university regulations aimed at enhancing the transparency, efficiency, and resilience of educational management under conditions of digital transformation. The main findings of the study have been validated through their practical implementation within the activities of the International Educational Corporation (IEC). The results were applied in the development and deployment of the digital information system iPortal, aimed at enhancing transparency, analytical support, and managerial control over quality management processes in higher education.
Dissemination of research results. The principal propositions and conclusions submitted for defense are presented in 5 scholarly publications: 2 articles in a Scopus-indexed journal with a non-zero impact factor, and 2 articles in journals recommended by the Committee for Quality Assurance in Science and Higher Education of the Republic of Kazakhstan and 1 article in the proceedings of international scientific and practical conferences.
