ISSN: 2582-7219

International Journal of Multidisciplinary
Research in Science, Engineering and Technology

(A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

Impact Factor: 8.206 Volume 8, Issue 12, December 2025




©2025 IJMRSET | Volume 8, Issue 12, December 2025 DOI:10.15680/IJMRSET.2025.0812044

IBNNEPELYEVPARE | www.ijmrset.com | Impact Factor: 8.206] ESTD Year: 2018|

International Journal of Multidisciplinary Research in
Science, Engineering and Technology (IJMRSET)

(A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

Preventing Student Education Dropout
through Predictive Analysis

Prathibha S, Dr. M. Charles
Student, Department of MCA, AMC Engineering College, Bengaluru, India
Assistant Professor, Department of MCA, AMC Engineering College, Bengaluru, India

ABSTRACT: Student powerhouse is one of the major challenges facing the education sector; it impacts both scholars'
academic growth and institutional performance. Earlier identification of scholars who are at risk of dropping out helps
preceptors take timely preventive conduct. This design, "precluding Student Dropout Through Predictive Analytics,"
refers to a web-based system for predicting the powerhouse threat by assaying academic and behavioral data.
Contrasting with traditional styles relying on homemade records and delayed reporting, the proposed system makes use
of machine literacy ways in order to give predictions-accurate and early-submitted by recycling pupil data similar to
attendance and academic performance stored in a centralized database.

Based on the results of vaticination, scholars are classified into various states of threat situations, helping the faculty
and directors to concentrate support on scholars that are more vulnerable. The system consists of various director,
faculty, and scholar modules to handle records and cover academic progress. It is developed using Python with the
Django framework for the backend; HTML, CSS, and JavaScript for the frontend, and SQLite for data storage. In
summary, the system enhances early threat detection, informs better decision-making timber, and leads to better pupil
retention through foresighted academic monitoring.

KEYWORDS: Student Dropout Prediction; Predictive Analytics; Educational Data Mining; Machine literacy; Django
Web operation; Academic Monitoring

L. INTRODUCTION

Student retention has become a crucial concern for every institution of late, as students dropping out affect academic
progress, thereby impacting overall institutional performance. Traditional monitoring methods, which typically rely on
manual record-keeping and periodic reviews, often fail to identify at-risk students in time, leading to delayed
interventions and ineffective support. As more and more academic and behavioral data become available, institutions
seek to harness data-driven solutions in an attempt to enable timely, accurate, and proactive decision-making.

The proposed Student Dropout Prediction System integrates several student-related operations in a web-based system
that covers monitoring academic performance, attendance, and other indicators. Predictive analytics and machine
learning techniques identify students at risk by classifying them based on the likelihood of dropping out. This offers
added advantages of reduced manual effort, enhancing early detection, as well as leading to improved decision-making.
This system enhances communication among administrators, faculty, and students for better academic performance and
improved student retention.

II. ARCHITECTURE IN WEBSITE

Student Dropout Prediction System has been conceptualized as an ultramodern, multi-layer web operation for effective
pupil data management and powerhouse threat forecasting. It has three significant layers: the Presentation Layer,
Application Layer, and finally, the Data Layer. The Presentation Layer ensures a responsive web page for directors,
faculty, and scholars using HTML, CSS, and JavaScript. The operation Subcaste deals with major operations in a way
similar to that of scholar operation, attendance tracking, academic tracking, and predictive analytics, with machine
literacy algorithms reused to point at-risk pupils. Communication among modules is guaranteed using API calls.
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The Data Layer follows a mongrel technique, whereby SQL databases are utilized for shaped entries while NoSQL
databases are utilized for unshaped entries. There is stoner authentication and port- Grounded Access Control(RBAC).
There is scalability on pall platforms to maintain a high vacuity of operation. The framework permits administrators
and teachers to monitor student performance, make timely interventions, and lower the risks of student powerhouse.

III. RELATED WORK

Prior research on exploration in the educational operation system reveals a progressive development from the
conventional on-premise ERPs to pall-grounded modular platforms. The earlier studies were primarily focused on the
fact that the conventional ERPs were costly, rigid, and sensitive to modifications. Later on, modular platforms have
improved the departmental capabilities in terms of control; nonetheless, the demes and integration issues were still
implicit. The advent of Service-Oriented Architecture( SOA) and web services in the introduction to Service has made
a way for the integration of distinct lot system solutions. The latest workshop on this subject is primarily focusing on
pall-native fabrics.

Despite the progress, the role of exploration often lacks a broad, end-to-end solution that encompasses a micro-services
backend solution integrated with a responsive frontend design and the use of prophetic analytics for decision- timber.
Most studies focus on marketable platforms such as SAP, Oracle, and Workday platforms, while very few studies on
the topic have explored open-source and custom-built systems using the latest stack such as Django, React, and
Kubernetes. This architecture makes an impact on the topic as it outlines a comprehensive system not only for the
efficient handling of student information but also leveraging the use of machine literacy for early powerhouse
vaticination solutions for a perfecting student retention and institutional performance system.

IV. METHODOLOGY

This design follows the DSR approach to develop and estimate a web-grounded Student Dropout Prediction System. It
is applicable since DSR focuses on creating practical IT results from real organizational problems. The methodology
will be on a structured cycle relating: problem, system designing, prototype development, functionality demonstration,
and assessment of performance. This iterative approach ensures that each stage-from demand analysis to system
confirmation-is guided by clear objects and practical issues.

The system integrates various modules, such as pupil operation, attendance shadowing, academic monitoring, and
prophetic analytics. Every design decision has been based on solving real-life challenges in pupil retention, such as
early threat identification and timely intervention. The prototype is tested using real or simulated academic data, thus
enabling continuous improvement based on evidence from the evaluation stages. The outcome of such a process is a
validated, operational system to support directors and faculty in making data-driven decisions with the purpose of
reducing hotspots in pupil powerhouses.

4.1. Problem Identification & Requirements Analysis: In the initial phase, groundwork for designing was laid with
the use of two reciprocal methods. Firstly, there was an organized bibliographic analysis executed( as discussed in
section III-Analysis of Literature), where an organized literary analysis took place with the objective of acquiring
academic insight coupled with perceptivity within the assiduity regarding challenges associated with the function of
student surveillance and electronic resource planning software. This analysis helped identify areas that included tardy
labeling of at-threat scholars, broken scholar information, homegrown record-keeping, amongst others.

To verify these discoveries in a practical setting, circumstances associated with each function, both function and non-
function, were gathered utilizing a case study at an mid-sized private university. Structured discussions were conducted
among directors, teachers, technology personnel, and students utilizing interviews and checks. The problems were
grouped into an organized list of necessities, giving high priority to vital conditions discovering students in danger of
being powerhouse, university access to educational and behavioral facts, threat notifications and data visualizations to
eliminate leadership concerns, and university ability to welcome expanding university enrollments. These conditions
directly influenced the design of the prophetic analytics platform.

4.2. Architectural Design -(The Proposed Artifact) : This stage was able to translate the conditions into a workable
and innovative armature for the powerhouse prediction system. The system has a modular and multi-tier design where
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the system is broken down into different factors that work on separate functions just like Student Data Management,
Risk Analysis, as well as the system for producing reports. These factors make the system inflexible, maintainable, and
scalable where every module is able to be refined separately.

The GUI is implemented with HTML, CSS, and JavaScript for providing a responsive webpage interface for scholars,
faculty, and directors. The back-end programming is done with Python using Django frames for providing robust and
efficient functionality. The database for students is implemented with SQLite, and machine literacy models break down
attendance, performance, and conduct parameters for anticipating powerhouse threat. Real-time dashboards, auto-
reporting, and early threat bracket are implemented to empower faculty and director intervention for promoting pupil
retention..

4.3. Technology Stack & Development Environment: The system was implemented by using a very modern,
reproducible technology mound to ensure practical feasibility. HTML, CSS, and JavaScript are used on the frontend,
while Python and Django are used for the backend, along with SQLite for centralized data storage. Version control is
by Git, and in its development, DevOps principles are pursued with automated testing and deployment channels. The
landscape supports similar development, harmonious staging and product setups, and fast replication, ensuring law
quality and maintainability throughout the design life cycle.

4.4. Prototype development & module implementation: There was the creation of a functional prototype that tested
the central armature and integration overflows. some of the vital modules are Student Information Management and
Risk Analysis, which address issues concerning pupil profiles, attendance, performance, and prophetic threat risk.
There was agile software design and testing, and there were contracts in the API that ensured seamless connections
between the vital modules. This prototype demonstrated effective pupil data, such as low attendance, real-time threat
updates, and bluffing scripts related to academic monitoring.

4.5. Performance & Load Evaluation: Performance testing: Such testing rated the capacity and flexibility of the
system. Simultaneous usage of the system by different scholars and lecturers helped to validate the response time,
actual output, and error occurrence. The system performed appropriate output conditions, considering the armature of
the module, central data operation, and optimized backend operations, and so rated convenient for actual tasks
undertaken by academicians.

4.6. Security & Validation Framework: Security was ensured in several scenarios by using JWT-based authentication
and role-based access control. Scanning for vulnerabilities and confirmation tests protected against common pitfalls
such as SQL injection and XSS. Furthermore, system design review with stakeholders was performed by using quality
evaluation fabrics for ensuring modifiability, performance, and data protection; this embedded the security and
trustability aspects intrinsically into the system.

V.DETAILED OVERVIEW OF STUDENT DROPOUT PREDICTION

1. Home Page / Dashboard Page:

The Student Dropout Prediction Page acts as an instructional and mindfulness interface for the proposed system. It
introduces the purpose of the platform by explaining how prophetic analytics and machine literacy help identify
scholars at threat of dropping out at an early stage. The runner highlights the system’s key features, including threat
vaticination, academic monitoring, and substantiated intervention support. It also provides navigation links for Admin,
Faculty, and Pupil modules, along with a call- to- action to understand “ Why Student Dropout Prediction? ” The
overall thing of this runner is to easily communicate the system’s value in perfecting pupil retention and supporting
data- driven academic decision- timber.

IJMRSET © 2025 | AnISO 9001:2008 Certified Journal | 15545




©2025 IJMRSET | Volume 8, Issue 12, December 2025 DOI:10.15680/IJMRSET.2025.0812044

IBNNEPELYEVPARE | www.ijmrset.com | Impact Factor: 8.206] ESTD Year: 2018|

SAUREL . e e e 3. .

;6};, ﬁ% International Journal of Multidisciplinary Research in

%321 15 . . .

‘J,_’*L Js Science, Engineering and Technology (IJMRSET)
IIMBSE (A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

The Student Success Portal e

Carcer Intelligence

Readiness & Deadlines

Academic Toolkit

Inspiration Hub

Figure 1: Home page

2. Prediction page

The Prediction Page is the core element of the Student Dropout Prediction system. It analyzes academic and behavioral
data to estimate a pupil’s powerhouse threat and displays the result in a clear format. This runner helps faculty and
directors snappily identify at- threat scholars and take timely preventative conduct.

Al Dropout Analysis Engine

Figure 4: prediction dashboar

4. Feedback page
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The Feedback Page allows scholars and faculty to partake their gests , enterprises, and suggestions regarding academic
progress and system operation. It provides a simple interface to submit feedback, which helps directors identify issues,
ameliorate support mechanisms, and enhance the overall effectiveness of the Student Dropout Prediction system.

5. Login Page:

Portal Login

Launch Dashboard
New

Create profite

The Login Page provides a secure access point to the Student Dropout Prediction system. druggies can enter their
credentials to pierce the dashboard and view vaticination results. The runner is designed with a clean layout for ease of
use and secure authentication.

Benefits of This Structure within the Student Dropout Prediction System

1. Scalable, part- grounded setup The system provides a clear structure for stoner access, defining places and warrants
to manage data efficiently and securely.

2. Real- time academic perceptivity Live dashboards display attendance, grades, and threat prognostications, keeping
druggies informed about pupil performance and implicit powerhouse pitfalls.

3. Centralized modular design Pupil data is stored centrally for thickness, while modules like attendance, performance,
and threat vaticination can be streamlined singly.

4. Secure and simple access control The system ensures safe login and authentication, guarding sensitive pupil
information.

5. Data- driven decision support Integrated views of academic and behavioral data help preceptors and directors make
informed opinions to ameliorate pupil retention.

VI. FUTURE UPDATES

Unborn advancements of the system may include integrating fresh data sources similar asco-curricular conditioning,
behavioral assessments, and social engagement criteria to ameliorate vaticination delicacy. Advanced machine learning
algorithms could be enforced for further substantiated threat scoring. Mobile-friendly interfaces and announcement
systems can be added to give real- time cautions to scholars and faculty. also, expanding the system to support multiple
institutions and incorporating analytics dashboards for trend analysis can further enhance its effectiveness in reducing
pupil powerhouse rates.

VII. CONCLUSION

The Student Dropout Prediction system provides an effective, data- driven result to identify at- threat scholars
beforehand, enabling timely interventions. By assaying academic and behavioral data, the system supports faculty and
directors in making informed opinions to ameliorate pupil retention. Its modular design, real- time perceptivity, and
prophetic capabilities demonstrate a practical approach to enhancing academic monitoring and institutional
performance, contributing to a further visionary and probative educational terrain
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