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ABSTRACT

Student outcomes in enhanced learning environments can be effectively 
predicted using advanced machine learning techniques. This study proposes 
an integrated approach combining Random Forest and XGBoost models to 
predict student performance accurately. Random Forest provides stability 
and robustness in handling noisy and imbalanced data, while XGBoost 
refines predictions by iteratively correcting errors. By integrating these 
models through ensemble techniques such as stacking, the method capi-
talizes on their complementary strengths to achieve superior prediction 
accuracy. The approach is validated using a comprehensive dataset that 
includes demographic, academic, behavioral, and interactional attributes. 
The integrated model demonstrates improved predictive performance, en-
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abling early identification of at-​risk students and supporting personalized 
educational interventions. This work underscores the potential of machine 
learning in enhancing education outcomes through data-​driven insights.

INTRODUCTION

Enhanced learning by students refers to the process of improving the 
academic performance and overall development of students through var-
ious innovative and effective teaching methods. This approach leverages 
advanced learning strategies, technologies, and personalized instruction to 
cater to diverse learning styles and needs. By incorporating tools like data-​
driven insights, adaptive learning technologies, and interactive platforms, 
students are provided with a more engaging and tailored learning experi-
ence. Such enhancements not only foster better retention of knowledge but 
also encourage critical thinking, problem-​solving, and active participation 
in the learning process. Additionally, integrating continuous feedback 
mechanisms and collaborative learning environments further supports 
students in reaching their full potential, ensuring that learning becomes 
more effective, enjoyable, and aligned with real-​world applications.

Students' outcomes and performance refer to the measurable results of 
their academic achievements, which are influenced by a variety of factors 
such as learning methods, engagement, cognitive abilities, and external 
support systems. Academic performance is often assessed through metrics 
like grades, test scores, and completion rates, while broader student out-
comes encompass not only academic success but also emotional, social, 
and developmental growth. Key elements that affect students' performance 
include teaching quality, the curriculum design, the learning environment, 
and the availability of resources, as well as intrinsic factors such as moti-
vation, self-​regulation, and study habits. In today's educational landscape, 
technology plays a critical role in enhancing learning experiences, with 
tools like personalized learning platforms and real-​time feedback systems 
providing students with tailored support. Effective assessment methods, 
such as formative assessments, peer reviews, and project-​based evaluations, 
help identify areas of strength and areas for improvement, guiding students 
toward better performance. Ultimately, successful student outcomes are 
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