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ABSTRACT

The aim of this research is to investigate the role of deep learning and educational 
data analysis in personalizing learning paths. Relying on the capacity of deep 
learning models to identify behavioral patterns and predict learner performance, 
it is possible to design learning paths that meet individual needs. In this context, 
educational data analysis not only helps to improve the quality of education, but 
also paves the way for the development of adaptive and intelligent learning systems. 
The research also addresses the technical challenges, ethical considerations, and 
implementation limitations of this approach and offers solutions for the responsible 
use of new technologies in education.

DOI: 10.4018/979-8-3373-5117-9.ch005



88

1-​ INTRODUCTION

The rapid growth of new technologies in recent decades has brought about sig-
nificant changes in the field of education and learning. The emergence of digital 
tools and advances in data analysis and artificial intelligence have provided op-
portunities to improve the quality of learning and transform educational methods. 
In the meantime, deep learning, as one of the important achievements of artificial 
intelligence, has become an effective tool in analyzing complex data and identify-
ing hidden patterns (Naseer, Khan, Tahir, Addas, & Aejaz, 2024). Along with the 
expansion of e-​learning and the development of virtual learning environments, the 
need to more accurately understand the behavior of learners and provide educational 
paths tailored to individual needs has become more important than ever (Aliahmadi 
& Nozari, 2023).

Personalization of education has become one of the key approaches in modern 
educational systems in recent years. This approach is based on understanding indi-
vidual differences among learners and adapting learning processes to their unique 
needs, preferences, and characteristics. The learning experience is most effective 
when the content, timing, structure of the learning path, and delivery style are de-
signed to suit the unique characteristics of each learner. In contrast to traditional 
models of education that emphasize the integration of content and teaching style for 
everyone, the personalized approach focuses on providing a dynamic, interactive 
experience tailored to individual circumstances and needs (Nozari & Chobar, 2024).

Educational data analytics, as one of the central tools in realizing personaliza-
tion, plays a fundamental role. By collecting and processing data from learners’ 
interactions with educational systems, valuable information can be obtained about 
learning styles, behavioral trends, cognitive engagement, and academic progress. 
This data, which often remains in the form of digital footprints in online learning 
environments, is a rich and potential resource for use in designing personalized 
learning experiences (Dwivedi, Mahanty, & Dwivedi, 2024). Analyzing this data 
enables informed decision-​making at different levels of education and can lead to 
optimization of the learning process.

Deep learning, with its high processing power and big data analysis capabilities, 
has gained a prominent position in the field of educational data analysis. Unlike 
traditional methods based on simple models, deep learning models have the ability 
to understand and analyze nonlinear and complex relationships between educational 
data. Deep neural networks, using multilayer structures, are able to extract hidden 
information and high-​level features from raw data and identify meaningful behavioral 
patterns (Bathaee, Nozari, & Szmelter-​Jarosz, 2023). This capability has enabled the 
development of educational recommender systems, predicted the path of learners' 
progress, and designed learning paths tailored to individual needs.



 

 

16 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/personalizing-learning-pathways-through-

deep-learning-models-and-educational-data-

analytics/393420

Related Content

AI-Mediated Communication and Digital Dependency: Navigating Human

Connection in the Algorithmic Age
Manoj Govindaraj, Jenifer Lawrence, Jayendira P. Sankarand N. Mari Anand (2026).

AI, Human Communication, and the Challenges of Digital Addiction (pp. 71-96).

www.irma-international.org/chapter/ai-mediated-communication-and-digital-dependency/394470

Medical Signal Processing: An Enhanced Tool for Diagnosis of Sleep

Disorder – Usage of EEG, ECG, PPG, Acoustic Signals
Vidhya S.and Sharmila Nageswaran (2021). Advancing the Investigation and

Treatment of Sleep Disorders Using AI (pp. 81-103).

www.irma-international.org/chapter/medical-signal-processing/285271

Detecting Distributed Predicates Using Genetic Algorithms
Eslam Al Maghayreh, Iyad Abu Doushand Faisal Alkhateeb (2013). International

Journal of Intelligent Information Technologies (pp. 56-70).

www.irma-international.org/article/detecting-distributed-predicates-using-genetic/75546

Improving Trustworthiness in E-Market Using Attack Resilient Reputation

Modeling
Neeraj Kumar Sharma, Vibha Gaurand Punam Bedi (2014). International Journal of

Intelligent Information Technologies (pp. 57-82).

www.irma-international.org/article/improving-trustworthiness-in-e-market-using-attack-resilient-

reputation-modeling/116743

SVM-Based Traffic Data Classification for Secured IoT-Based Road

Signaling System
Suresh Sankaranarayananand Srijanee Mookherji (2019). International Journal of

Intelligent Information Technologies (pp. 22-50).

www.irma-international.org/article/svm-based-traffic-data-classification-for-secured-iot-based-

road-signaling-system/221352

http://www.igi-global.com/chapter/personalizing-learning-pathways-through-deep-learning-models-and-educational-data-analytics/393420
http://www.igi-global.com/chapter/personalizing-learning-pathways-through-deep-learning-models-and-educational-data-analytics/393420
http://www.igi-global.com/chapter/personalizing-learning-pathways-through-deep-learning-models-and-educational-data-analytics/393420
http://www.igi-global.com/chapter/personalizing-learning-pathways-through-deep-learning-models-and-educational-data-analytics/393420
http://www.irma-international.org/chapter/ai-mediated-communication-and-digital-dependency/394470
http://www.irma-international.org/chapter/medical-signal-processing/285271
http://www.irma-international.org/article/detecting-distributed-predicates-using-genetic/75546
http://www.irma-international.org/article/improving-trustworthiness-in-e-market-using-attack-resilient-reputation-modeling/116743
http://www.irma-international.org/article/improving-trustworthiness-in-e-market-using-attack-resilient-reputation-modeling/116743
http://www.irma-international.org/article/svm-based-traffic-data-classification-for-secured-iot-based-road-signaling-system/221352
http://www.irma-international.org/article/svm-based-traffic-data-classification-for-secured-iot-based-road-signaling-system/221352

