Jurnal Scientia
(\’ Volume 13, Number 04, 2024, DOI 10.58471/ scientia.v13i04

. B ... ESSN2723-7486 (Online)
\\)]AN INb TUTE https://infor.seaninstitute.org/index.php/pendidikan

Utilization Of Big Data For Personalized Online Learning: An
Empirical Study In Higher Education

Usanto?”, Christine Sientta Dewi?
"2Program Studi Sistem Informasi, Institut Teknologi Dan Bisnis Swadharma

Article Info ABSTRACT

Keywords: This study explores the use of Big Data in personalizing online learning
Big Data, in higher education, focusing on student access and engagement
Data Anayltic, patterns in e-learning platforms. The main problem faced is the
Online Learning, inefficiency in monitoring student engagement, which impacts academic
Higher Education outcomes. The solution offered is learning analytics analysis using

clustering and classification techniques to personalize learning
materials. Data is taken from student activities on e-learning platforms
for one semester. Data processing is done using machine learning tools
such as K-Means Clustering and Decision Tree. The results show that
active engagement in e-learning platforms is associated with better
academic performance, where students with higher access frequencies
tend to have better grades. The visualization graph shows the trend of
access intensity in the evenings and weekends, as well as the positive
relationship between access duration and exam scores. With a Big
Data-based system, institutions can improve the online learning
experience and provide more personalized recommendations to support
student academic success
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INTRODUCTION

In recent decades, the development of information and communication technology has had a
significant impact on various sectors, including education. One of the technologies that is
increasingly dominating is Big Data, which allows the analysis of large amounts of data to
provide deeper insights. In the field of education, Big Data plays a vital role in personalizing
the learning process through the analysis of learning patterns, student engagement, and their
academic performance (Alfiah et al., 2023; Lin, 2024; Sopian et al., 2023; S. Usanto et al.,,
2024; U. Usanto et al., 2023). Online learning, which is becoming increasingly common in
higher education institutions, generates large amounts of data that can be analyzed to
improve the learning experience (Anin et al., 2023; lbrahim et al., 2023; Sahyunu et al., 2023).

Universities implementing e-learning systems collect data from various student
interactions with learning platforms, such as logins, access times, discussion participation,
downloading materials, and exam scores. This data has the potential to be used to personalize
each student's learning experience (Aristamy et al., 2021; Wiratama et al., 2022). One of the
main challenges in online learning is ensuring that students remain actively engaged
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throughout the semester, as such engagement has a direct impact on academic outcomes.
Without sufficient engagement, students often struggle to achieve optimal learning
outcomes.

In this context, Big Data can be an important solution to overcome the problems faced
in monitoring and increasing student engagement on online learning platforms. By utilizing
machine learning and learning analytics technology, educational institutions can analyze
student behavior in more detail and personalize learning for each individual (Kurniati et al,,
2021; Puspitasari et al., 2023; U. Usanto, 2022). This technology enables e-learning systems
to automatically recommend the most relevant materials to students, based on analysis of
their access and engagement patterns.

This study aims to develop and test a Big Data-based learning personalization model
at one of the universities in Indonesia. The focus of the study is to study the relationship
between students' access patterns to e-learning platforms and their academic outcomes, and
to provide recommendations for interventions that can be carried out by teachers to improve
student engagement and performance. By using Big Data Analytics (Dewi et al., 2024; Lin,
2024; Saputro et al., 2024; Wibowo & Kraugusteeliana, 2024), this research is expected to
provide a real contribution to improving the quality of online learning in higher education.

METHODS

Data collection
The data used in this study were collected from student activity logs on the e-learning
platform, namely Google Classroom, for a full semester. The data collected included student
login activities, duration of platform access, number of materials downloaded, participation in
discussion forums, quiz scores, and final exam scores. In addition, student demographic data
such as age, gender, study program, and year of entry were also included to provide additional
context to the analysis. There were 50 students participating in this study, with the amount
of data collected reaching thousands of entries. Data was automatically retrieved from the e-
learning system using automated data scraping techniques. Furthermore, raw data was
processed using data analysis tools for data cleaning and analysis (Sudipa et al.,, 2023;
Wiguna et al., 2022).
Data Cleaning and Processing

The first stage in data processing is cleaning, where duplicate data is removed, missing
data is filled with mean values, and the data format is standardized to facilitate further
analysis. After the cleaning process, the prepared data is then transformed into features
relevant for analysis, such as login frequency per week, access duration per session, number
of downloaded materials, and participation in discussion forums.
Data analysis

Two main methods used in data analysis K-Means Clustering is used to group students
based on their access behavior to the e-learning platform. The features used in clustering
include login frequency, average access duration, discussion participation, and the number of
materials downloaded. This method produces three main groups of students: Active Group,
Moderate Group, and Passive Group. The Decision Tree method is used to predict students'

Utilization Of Big Data For Personalized Online Learning: An Empirical Study In Higher

Education—Usanto et.al
1339 |Page



Jurnal Scientia
(\’ Volume 13, Number 04, 2024, DOI 10.58471/ scientia.v13i04

Sy  ESSN 2723-7486 (Online)
—i_)bANN INS TUTE https://infor.seaninstitute.org/index.php/pendidikan

academic outcomes based on their access patterns (Afifuddin & Hakim, 2023; Herlina, 2024).
The independent variables used in this model include login frequency, discussion
participation, amount of material downloaded, and average access duration.

RESULTS AND DISCUSSION
The analyzed data is then visualized using heatmap, bar chart, scatter plot, and line chart.
These visualizations are used to provide further insight into student access patterns and
their impact on academic performance.
Student Access Intensity
The heatmap graph below shows the intensity of student access to e-learning platforms
based on hours and days of the week.
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Figure 1. Intensity of Student Access to E-Learning Platforms

Based on Figure 1, it can be explained that the highest access occurs at night, especially
between 19:00 and 23:00 on weekdays. This indicates that students access the platform
more outside of work hours or formal lectures. On weekends, the intensity of access is higher
throughout the day, indicating increased flexibility in study time.

Relationship between Access Frequency and Exam Scores

The following graph shows the correlation between the frequency of access to e-

learning platforms and student exam scores.
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Figure 2. Relationship Between Access Frequency and Academic Grades
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Based on Figure 2, it can be explained that students with higher access frequency tend
to get better academic grades. Students who actively access the platform have higher
average exam scores (90), while those who rarely access have lower scores (65).

Student Activity Trends During the Semester
This graph shows the trend of student activity over a semester.
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Figure 3. Student Activity Trends During the Semester
Based on Figure 3, it can be explained that this trend shows that student activity
increases at the beginning of the semester, peaking in the 6th week, before starting to decline
until the end of the semester. This decline may be caused by academic fatigue or decreased
motivation approaching the final exam.

CONCLUSION
This study shows that Big Data has great potential in enhancing the personalization of online
learning. Analysis of students’ access patterns to e-learning platforms provides valuable
insights into the relationship between student engagement and their academic performance.
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Students who are more active and engaged in the platform tend to have better academic
outcomes. In addition, data visualization helps educators and institutional administrators
monitor student engagement and take faster and more appropriate intervention actions. By
implementing Big Data-based systems, educational institutions can improve the online
learning experience and provide more personalized recommendations to students, in order to
support their academic success.
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