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SUMMARY

The doctoral thesis addresses a highly relevant topic in the context of the digitalization of
education, exploring the application of advanced data analysis and visualization techniques in
the field of e-learning. The study aims to contribute to the optimization of online educational
processes by developing innovative solutions for the analysis of educational data.

The main objectives include examining the current state of knowledge in the field, exploring
the capabilities of e-learning platforms through the Davenport-Harris analytical maturity



model, proposing an organizational model to promote advanced data analysis, and developing
a prototype application using Python and Streamlit.

The research methodology is mixed, combining documentary analysis, multiple case studies,
and the development of an application prototype. The study investigates techniques such as
dropout prediction, clustering analysis, anomaly detection, social network analysis, sequential
data mining, and sentiment analysis, applying these methods to public datasets (Open
University Learning Analytics Dataset or Gartner Peer Insights).

The main contributions consist of proposing an e-learning-specific organizational model
oriented toward advanced analytics, developing a conceptual framework for performance
measurement through KPIs, applying innovative methods of analysis and visualization
exemplified through Python code, and creating a prototype application that integrates
functionalities for analysis, visualization, and generative artificial intelligence (GenAl) for the
automatic interpretation of results.

The structure of the thesis comprises nine chapters: introduction, state of the art, methodology,
data preprocessing, analytical maturity, and case studies (Coursera, Udemy, LinkedIn
Learning, The Open University), analysis techniques, visualization techniques, platform
development, and contributions with future directions.

The results highlight the potential of advanced data analysis and visualization techniques to
transform the understanding and optimization of learning processes in digital environments.
The developed prototype provides functionalities for dropout prediction, clustering analysis,
outlier detection, interactive dashboards, and automated narrative generation with the OpenAl
API, marking a transition toward prescriptive analytics in e-learning.

The thesis opens new research directions and provides a solid foundation for developing more
efficient and personalized e-learning solutions, making a significant contribution to
understanding the application of data analytics in online education.



