Implement Software Solutions to Reduce Student Dropout Rates at Various Educational Stages
  
                                      ABSTRACT
· Background: Student dropout rates in India are influenced by socio-economic and educational factors, affecting marginalized communities the most. Addressing dropout rates is essential for equitable education and socio-economic development. The National Education Policy (NEP) 2020 emphasizes the importance of reducing dropout rates and ensuring quality education up to at least the secondary level.
·  Description: This solution focuses on creating software tools to address and reduce dropout rates. The tools will help identify at-risk students, provide personalized support, and engage communities. By leveraging technology, the aim is to improve student retention, align with NEP 2020’s goals, and support a holistic approach to education. Innovative Software Solutions:
·  a) AI-Driven Early Warning System: o Description: Develop an AI-powered software platform that analyzes student data (attendance, grades, behaviour) to predict which students are at risk of dropping out. The system will provide alerts to educators and administrators, enabling timely interventions.
·  o Features: Predictive analytics, real-time alerts, data visualization, and intervention recommendations. b) Community Learning Hub Platform: o Description: Create an online platform that supports community learning hubs in rural and underserved areas. 
· This platform will offer digital resources, tutoring sessions, and virtual mentoring, providing additional educational support to students. o Features: Online classes, resource library, virtual tutoring, and community forums. c) Mobile Learning Application: o Description: Develop a mobile application that delivers personalized learning experiences, including interactive lessons, quizzes, and educational games. 
· The app will provide resources for students who have limited access to traditional education. o Features: Interactive content, offline access, progress tracking, and personalized learning paths. d) Financial Support Management System: o Description: Build a software system to manage scholarship and financial aid applications. 
· The platform will streamline the application process, track disbursements, and provide information on available financial support to reduce economic barriers. 
· o Features: Application tracking, financial aid management, eligibility assessment, and reporting tools. e) Parental Engagement Portal: o Description: Develop a web-based portal to engage and educate parents about their child's education. 
· The portal will include resources on supporting learning at home, tracking student progress, and receiving updates from teachers. o Features: Parent-teacher communication, educational resources, progress reports, and event notifications. 
· f) Flexible Schooling Management System: o Description: Create a software system to manage flexible schooling options, such as evening classes and part-time programs. The system will allow students to enrol, track their progress, and manage their schedules. o Features: Enrolment management, schedule tracking, progress monitoring, and integration with existing school systems.
·  g) Student Support and Engagement App: o Description: Develop an app that provides personalized support and engagement for students at risk of dropping out. Features will include counselling support, motivational content, and tools for setting and tracking academic goals. 
· o Features: Counselling resources, goal-setting tools, motivational content, and engagement tracking. By implementing these software solutions, the goal is to reduce dropout rates significantly by addressing the key factors that contribute to student attrition. 
· These solutions are designed to align with the NEP 2020’s objective of ensuring universal access to education and improving student retention.




CHAPTER-1
INTRODUCTION

· Reducing student dropout rates are one of the challenges faced by many school districts globally. A growing body of literature indicates high rates of students drop-out of school, especially in the developing world [1]. 
· In addressing this problem, machine learning techniques have gained much attention in recent years [2−4]. This is attributed by the fact that machine learning provides a convenient way to solve student dropout problems and delivering good guarantees for the solutions [5, 6]. 
· To this end, a substantial amount of literature that focuses on predicting student dropout has been presented [7−9]. Different machine learning techniques such as decision tree [2]; artificial neural networks, matrix factorization [3, 5, 10−12], Deep neural network [13], probabilistic graphical models [14, 15] and survival analysis [7] have been applied to develop predictive algorithms. 
· Other approaches such as time series clustering [16, 17] were presented to perform clustering, which are extensively used in recommender systems [3]. Despite several efforts done by previous researchers, there are still challenges which need to be addressed. 
· Most of the widely used datasets are generated from developed countries. However, developing countries are facing several challenges on generating public datasets to be used in addressing this problem. The study conducted by Mgala, used the primary data collected from primary schools in Kenya, although the dataset is not publicly available [1]. 
· The limitation of public datasets from developing countries brought the need to develop more datasets from different geographical locations. However, cost and time must be acquired to accommodate the data collection process.
·  Besides, to the knowledge of researchers, there are only few studies which have been conducted in developing countries. Thus, further research is needed to explore the value of machine learning algorithms in cubing dropout in the context of developing countries. 


CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Other techniques such as survival analysis, which provides various mechanisms to handle such censored data problems that arise in modeling such longitudinal data which occurs ubiquitously in various real-world application domains were presented [13].
·  Ameri et al, developed a survival analysis framework for early prediction using the Cox proportional hazards model (Cox) and applied time-dependent Cox (TD-Cox), which captures the time-varying factors and can leverage this information to provide more accurate prediction of student dropout using the dataset of students enrolled at Wayne State University (WSU) starting from 2002 until 2009 [7]. 
· Besides, other researchers proposed a new data transformation model, which is built upon the summarized data matrix of link-based cluster ensembles (LCE) using educational dataset obtained from the operational database system at Mae Fah Luang University, Chiang Rai, Thailand.


2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 

· Initial Investment: Developing or purchasing software solutions can require a significant upfront investment. This includes costs for software licenses, infrastructure upgrades, and training staff to use the new system effectively.
· User Adoption: If the software is not user-friendly, educators and students may resist using it. A complex interface can lead to frustration and disengagement.
· Student Data Privacy: Collecting and analyzing student data raises concerns about privacy and the potential for misuse. Schools must comply with regulations such as FERPA (Family Educational Rights and Privacy Act) in the U.S.
· Misleading Metrics: Software often relies on quantitative data to identify at-risk students. If the data is misinterpreted or if important qualitative factors are overlooked, it can lead to misguided interventions.
· One-Size-Fits-All Approach: Software solutions may not address the specific needs of all students. Different educational stages and demographics may require tailored approaches that a standardized software solution cannot provide.


2.2. PROPOSED SYSTEM

· This system integrates multiple modules designed to support students, educators, and administrators effectively. Central to the SSMS is a User Management System that allows for role-based access and personalized student profiles. 
· The Data Analytics Engine employs predictive analytics to identify at-risk students through real-time monitoring of attendance and academic performance. Coupled with an Intervention Management Module, the system facilitates the development of customized action plans tailored to individual student needs and tracks their progress to ensure timely support.
· To enhance student engagement, the SSMS includes robust Engagement and Communication Tools, such as a secure messaging system and a parent portal that keeps families informed about their child's progress. 
· The Learning Management Module offers adaptive learning paths, providing resources tailored to each student's learning style. 


2.2.1. ADVANTAGES OF PROPOSED SYSTEM

· Analytics Capabilities: Software solutions can analyze vast amounts of data to identify patterns and trends in student behavior, allowing educators to pinpoint students who may be at risk of dropping out.
· Tailored Interventions: Software can help customize learning experiences for individual students based on their needs, preferences, and progress, making education more relevant and engaging.
· Enhanced Engagement: Communication tools within educational software can facilitate better interactions between teachers, students, and parents, promoting a supportive educational environment.
· Predictive Analytics: By utilizing algorithms to identify at-risk students based on historical data, schools can proactively intervene and provide support before students consider dropping out.
· Mentoring and Support Programs: Software can connect students with mentors or counselors, providing emotional and academic support, which can be crucial in keeping them engaged.




2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.




2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   


2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005



2.5 MODULE DESCRIPTION
· Student Data Management Module
· Analytics and Reporting Module
· Intervention Management Module
· Engagement and Communication Module


Student Data Management Module
· Student Profiles: Maintain comprehensive profiles for each student, including demographics, academic history, attendance records, and behavioral data.
· Data Integration: Integrate data from various sources (e.g., learning management systems, attendance systems) to provide a holistic view of student performance.
· Privacy Controls: Implement robust data privacy measures to protect sensitive student information in compliance with regulations like FERPA.

Analytics and Reporting Module
· Predictive Analytics: Utilize algorithms to analyze historical data and identify at-risk students based on trends in attendance, grades, and engagement.
· Customizable Dashboards: Provide dashboards for educators and administrators to visualize key metrics and insights about student performance and dropout risk.
· Automated Reporting: Generate reports that summarize findings and suggest interventions based on data analysis.

Intervention Management Module
· Intervention Tracking: Monitor and document the effectiveness of interventions (e.g., tutoring, counseling) for at-risk students.
· Action Plans: Create customized action plans for individual students, outlining specific steps and resources to support their needs.
· Feedback Loop: Collect feedback from students and educators on the effectiveness of interventions to continuously improve strategies.

Engagement and Communication Module
· Parent and Guardian Portal: Enable parents to access their child's academic progress, attendance records, and school communications, fostering family engagement.
· Teacher-Student Communication: Provide tools for direct communication between teachers and students, including messaging, notifications, and reminders for assignments or important dates.
· Community Forums: Facilitate peer support through forums or discussion boards where students can connect and share experiences.




CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 


















CHAPTER 5
CONCLUSION 
CONCLUSION

· Although a number of literatures have shown the feasibility of explaining student dropout, few works have actually attempted to predict student dropout. In this study, we use machine learning techniques that are able to automatically identify features that are relevant. 
· With the right model, it was possible to predict students’ dropout as well as explain the variables that are likely to be useful in the prediction. We achieved this by employing the ensemble classifier that tends to do better than a single individual classifier. This classifier which was produced by soft combining the tuned LR2 and MLP2 achieved better results followed by the tuned LR2. 
· The machine learning approach of combining multiple classifiers has been proposed for improving predictive performance [43], and generates better results [44]. Furthermore, we observed student gender as the leading feature which shows high contribution to the student dropout problem and hyper parameter tuning improves algorithm performance.
·  Compared to the results presented by [2] as described in Table 5, J48 showed better results on proposing student advising model for enhancing students’ academic performance and decreasing dropout.

