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ABSTRACT

RESEARCH ON ENHANCING THE EFFECTIVENESS OF EDUCATION 

THROUGH WEB 3.0 TECHNOLOGY

This doctoral dissertation explores the application areas of Web 3.0 

technologies in education and examines their potential to enhance the effectiveness of 

learning processes. The study investigates the fundamental concepts of Web 3.0, its 

innovative practices within educational environments, and the impact of these 

technologies on the development of individual competencies.

In the first chapter of the dissertation, the theoretical framework is established, 

and the core components of Web 3.0 technologies such as the semantic web, 

decentralization, blockchain, artificial intelligence, the Internet of Things (IoT), and 

gamification are analyzed in detail. The chapter emphasizes the role these 

technologies play in driving digital transformation in education.

The second chapter focuses on personalized learning experiences supported by 

Web 3.0 technologies, including the integration of virtual and augmented reality 

applications, AI-powered learning analytics, and gamification techniques. The 

contributions of these innovative tools to educational processes are comprehensively 

assessed.

The third chapter presents a case study of the PUMA (Performance and 
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iterative improvement processes based on user feedback, and its gamification-driven 

modules (such as badges, tasks, and competency mapping) are discussed in detail. The 

individual competencies, and supporting academic achievement. Moreover, the 

functionality and user experience of the badge module, e-portfolio, notification 

system, and e-attendance features are analyzed.

The fourth chapter outlines the methodological framework of the research. A 

mixed methods approach was adopted, and both quantitative and qualitative data were 

collected through a concurrent triangulation design. The quantitative data were 

from usage analytics gathered from the system. These data were subjected to statistical 

analysis. The qualitative data were collected through semi-structured interviews and 

analyzed using content analysis. These interviews provided in-depth insights into 

perceptions regarding the development of competencies.

In the fifth chapter, the quantitative and qualitative findings are interpreted 

together, offering a comprehensive analysis of how the integration of Web 3.0 

technologies transforms individual learning experiences and contributes significantly 

to the development of key competencies.

Finally, the sixth chapter synthesizes all findings and underscores the 

transformative potential of Web 3.0 technologies in education, particularly in 

enhancing student achievement and supporting the development of individual 

competencies. Strategic recommendations for the future design of educational 

technologies are proposed, and the theoretical and practical contributions of the study 

are articulated.
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