IJRASET

International Journal For Research in
Applied Science and Engineering Technology

" INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGQGY

Volume: 14 Issue: Il Month of publication: March 2026

DOIl: https://doi.org/10.22214/ijraset.2026.78301

www.ijraset.com
Call: (£)08813907089 | E-mail ID: ijraset@gmail.com




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 14 Issue 111 Mar 2026- Available at www.ijraset.com

Query-Web Al Integrated Platform for Educational
Resource Management and Intelligent Answer
Support

Prof. Wagar Khan', Mr. Vinit Siraskar?, Mr. Pranav Kale®, Mr. Bhushan Hiwase®, Mr. Palash Zodawane®, Mr. Jayesh
Tembekar®
Dept of Computer Engineering, NIT Polytechnic, Nagpur, India

Abstract: The growing digitization trend in higher education has led to an increased need for a centralized, scalable, and
intelligent academic management system that can handle the integration of resource distribution, analytics, and automated
support services. This paper provides a comprehensive review and architectural analysis of QueryWeb, an Al-driven educational
resource management system integrated with a conversational chatbot built using the Rasa framework.

QueryWeb is a role-based, web-supported system designed to centralize academic resources, automate the distribution of
structured content, and offer intelligent model answer support to students. The system uses standard web technologies such as
PHP, MySQL, HTML, CSS, and JavaScript, along with Al-driven query processing techniques to provide efficient and accurate
results. The system uses a centralized database design to manage users, topics, resources, and download history with strict
authentication and access control for students, faculty, and administrators.

The proposed architecture focuses on scalability, digital resource organization, and analytics for monitoring user engagement
and resource usage. The system provides data-driven academic and institutional decision support by tracking interaction logs
and usage history. Comparison with manual systems shows improvements in accessibility, administrative convenience, response
time, and overall system transparency.
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L. INTRODUCTION
The management of academic resources in educational institutions has been carried out through unorganized systems such as material
distribution, email communications, messaging services, and dedicated web portals. Such unorganized systems result in inefficient
content management, reduced accessibility, lack of organized tracking, and minimal analytical insights [1], [2]. The lack of organized
monitoring and intelligent academic support raises the administrative burden and reduces institutional efficiency.
Recent advances in Artificial Intelligence (Al) and organized Learning Management Systems (LMS) have greatly improved student
interaction, optimized content delivery, and maximized operational efficiency [3], [4], [5]. Al-based academic support assistants and
chatbot-based systems provide automated query answering, minimize repetitive faculty interactions, and provide constant academic
support [6], [7]. Additionally, analytics-based systems allow institutions to track user engagement, resource usage, and academic
performance trends for data-driven decision support [10].
In this regard, QueryWeb is introduced as an integrated educational resource management and intelligent answer support system that
centralizes academic resources, provides role-based authentication, supports download tracking and analytics, integrates an Al-powered
chatbot, and adopts a modular and scalable web design structure consistent with intelligent tutoring and LMS research [8]-[10].
Organization of the Paper
The organization of this paper is as follows. Section | contains the Introduction, which provides the background, motivation, and
objectives of the proposed system. Section 11 provides the proposed system architecture, which includes the system overview, workflow
representation, comparison with traditional systems, and the key benefits of the system architecture. Section Il provides the research
methodology, which includes the data processing mechanisms and decision logic in the system. Section IV provides the results and
observations, which include the context-aware decision analysis and system performance analysis. Section V provides the key benefits
and applications of the proposed system.
Section VI concludes the paper and provides the future scope and potential improvements. Finally, Section VII provides the complete
list of mapped references that are used for the research and system design.
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Il. PROPOSED SYSTEM ARCHITECTURE
The proposed system architecture of QueryWeb aims to create a scalable, secure, and modular system environment for the
management of academic resources and intelligent answer support. The proposed system architecture adopts a layered design
approach that divides the system into presentation, application, and data management layers for maintainability and efficient system
functionality.
The proposed system architecture combines resource storage, role-based authentication, analytics tracking, and Al-supported query
resolution in a single system environment. The major functional components of the system, such as authentication, resource
management, chat support, and analytics, are logically isolated but interconnected through the backend layer for seamless data flow
and system coordination.
The system is capable of managing structured workflow activities from user login and role authentication to resource allocation and
usage tracking. Analytics tracking also facilitates institutions in monitoring engagement and making informed decisions. The
proposed system architecture provides a robust platform for developing a modern Al-supported educational management system
that is compatible with scalable LMS models[9],[15],[16].

A. System Overview

QueryWeb is built using a structured three-tier web architecture to promote modularity, scalability, and maintainability. The system
architecture is designed to divide the presentation, application, and database layers to optimize system efficiency and allow for
future upgrades without affecting the functionality of the existing system.

Presentation Layer

Built using HTML, CSS, and JavaScript, this layer is responsible for creating interactive dashboards and user interfaces for students,
faculty, and administrators. The layer is responsible for handling user input, search functionality, and the display of academic
resources.

Application Layer

Built using PHP, this layer is responsible for handling authentication, session management, business logic, and role-based
authorization. This layer also incorporates the Al chatbot engine built using the Rasa framework to handle and respond to academic
queries.

Database Layer

A MySQL relational database is used to store structured data

for Users, Subjects, Resources, Downloads, and

Departments. The database layer is responsible for maintaining data consistency, secure storage, and efficient retrieval.

B. Representation of Workflow

System Workflow
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Fig.1.Flowchart of proposed query web
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The workflow of the system is designed in a structured and role-based manner, starting from the login process of the users and
subsequent role authentication. After that, the faculty members are able to upload study materials to the repository, and the students
can search and download study materials. The Al chatbot helps in model answer solutions to respond to the queries of the students.
At the same time, the system maintains download history and interaction logs in a structured manner. The administrators are able to
monitor analytics and system activity. This is in line with the intelligent academic platform models, as described in [4], [10], and

[17].

C. Comparison with traditional Approaches

Table 1 Comparison With Traditional Approach

Parameter Traditional System Query-Web System
Resource Storage Distribute/Manual Centralized Database
Query Support Manual Faculty Response Al Chatbot Support
Tracking No Structured Monitoring Analytics Enabled
Access Control Informal/ Basic Login Role-Based Authorization
Scalability Limited & Rigid Modular& Expandable

The conventional academic environment usually involves disjointed processes with very limited automation, monitoring, and
unstructured management of content [2], [18]. Such environments usually rely on communication and simple authentication
processes, which are not scalable or easily manageable at a centralized level.

QueryWeb, on the other hand, offers a comprehensive, secure, and intelligent environment that combines resource management,
automated query processing, structured analysis, and scalability [6], [10], [13], [15]. The shift from manual to integrated and
analytics-enabled operations makes a huge difference in accessibility, administrative simplicity, and manageability..

D. Important Architectural Advantages

The proposed architecture has several important technical and practical advantages that improve the efficiency of institutions and
the reliability of systems. Its modularity and scalability enable expansion across departments and institutions without the need for
significant architectural changes [15]. The use of secure authentication and role-based authorization practices ensures proper access
and data security [13]. The inclusion of Al-powered query resolution capabilities via chatbot support enables automated academic
support and minimizes repetitive interactions with faculty members [6], [12]. Furthermore, the system uses data-driven decision
analytics to monitor engagement rates, download activities, and usage patterns for performance assessment and monitoring [10].
The proposed architecture automates resource allocation, query resolution, and tracking processes, thereby minimizing
administrative burdens [19].

1. METHODOLOGY
The methodology used in Query-Web is centered on data processing, intelligent query processing, and systematic decision
execution. The methodology combines academic content management with Al-driven response generation to provide accurate and
contextually relevant assistance.

A. Processing Data and Running Model

The system starts with faculty members uploading structured academic content like notes, subject documents, and reference
materials through the web interface. The content is then stored in a MySQL relational database schema that uses structured tables
for storing data related to users, subjects, resources, and download history. The use of proper indexing and relational mapping
enables efficient data retrieval and maintains the integrity of the stored content.
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The Al chatbot model is set up and trained using subject-related academic data to offer intelligent model answer support. The Rasa-
based chatbot engine processes user input using pipelines that involve intent classification, entity recognition, and context tracking.
Intent classification helps identify the intent of the query, entity recognition helps identify subject-related keywords or references,
and context tracking enables conversation flow to maintain accuracy in response generation. This structured approach to training
and deployment aligns with the best practices for chatbot development as described in [6], [12], and [20].

B. Decision Logic

The decision logic of the system can be explained as follows: When a user enters a query using the chatbot interface, the system first
checks authentication and the role assigned to the user (Student, Faculty, or Admin) for secure access control [13]. The query is then
analyzed by the chatbot engine to identify the intent category based on predefined academic training data [6], [12].

After the identification of intent, the system checks the corresponding subject database and resources mapped in the MySQL
schema. The query is then matched with keywords, stored notes, and predefined response templates. If a match is found, the
relevant model answer or reference material is retrieved and sent to the user [21].

All the interactions are recorded in the database to keep track of the query history and usage analytics for monitoring and evaluation
purposes [10]. If no match is

found, a fallback option is activated to send a general query response or refer the user to faculty members [22]. The decision logic of
the system ensures secure, accurate, and efficient handling of academic queries in Query-Web.

V. RESULTS AND OBSERVATIONS
A. Context-Aware Decision Analysis
The experimental implementation of Query--Web was assessed to examine system efficiency, accessibility improvement, and
decision-making support. The performance comparison between conventional academic systems and the proposed system is
summarized in Table 2.

Table 2: Context And Decision Matrix For Query -Web

Matrix Traditional System Query-Web System Analytical Observation

Query Response Time Manual and time- Instant and automated | Significant reduction in
dependent latency

Scattered and limited Centralized and Improved availability

Resource Accessibility

searchable and retrieval efficiency
Student Engagement Not systematically Tracked through Measurable increase in
measured analytics interaction

Learning History

Not maintained

Structured digital logs

Organized academic
progress tracking

Chatbot Accuracy Rate

Not applicable

Intent-based response

Reliable and consistent

assistance

mapping

The outcome shows that automated query resolution lessens reliance on human faculty support, thus minimizing response delay.
Database management system centralization improves the ease of access and facilitates the organized storage of academic resources.
Analytics system integration enables the monitoring of user engagement and download activity, thus enabling measurable system
usage data. The above findings are consistent with Al-supported LMS and learning analytics studies presented in [3], [10], and [23].
The performance assessment was carried out based on quantitative and functional parameters such as query response time,
download frequency, resource utilization ratio, and accuracy rate of the chatbot. The increased download frequency indicates greater
adoption among students. The resource utilization ratio shows efficient distribution and balanced access to subjects. The accuracy
rate of the chatbot, ascertained by correct intent-response mapping, validates the effectiveness of academic support services.

In addition, the systematic interaction logs allow educational institutions to examine usage patterns, determine popular subjects, and
align content strategies. QueryWeb outperforms conventional platforms in terms of operational efficiency, transparency, and data-

driven academic  monitoring support.
2162
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V.  ADVANTAGES AND APPLICATIONS

A. Advantages

1) The proposed QueryWeb system provides several advantages, both academically, technically, and administratively, in terms of
its application in an institution.

2) Centralized Academic Repository: All subject materials, notes, and resources are stored in one digital platform, eliminating the
problem of scattered distribution [9].

3) Al-Driven Academic Assistance: The chatbot, integrated in the system, provides model answer support, reducing the workload
of the faculty, thereby providing real-time query resolution for students [6].

4) Learning Behavior Tracking: The system provides the institution with the ability to track learning usage trends, evaluating
student learning behaviors [10].

5) Secure Multi-Role Access Control: Structured role-based authentication provides access control for students, faculty, and
administrators, ensuring security in the institution [13].

6) Scalable Institutional Deployment: The system’s modularity allows expansion without making any changes in the structure,
providing long-term growth opportunities for the institution [15].

7) All the advantages provided by the proposed system contribute greatly in terms of its application in an institution, providing
better institutional decision-making capabilities.

B. Applications

1) QueryWeb may find application in a variety of educational institutions, training centers, and learning environments, such as:

2) Colleges and Universities: For the management of resources, analytics, tracking, and Al-based academic assistance.

3) Coaching Institutes: For the delivery of content in an organized fashion, answering student queries, etc.

4) Online Learning Platforms: For integrating chatbots with digital repositories.

5) Training Organizations: For the management of content, tracking student engagement, etc.

6) In general, the application of the QueryWeb is highly relevant in the modernization of the Learning Management System
(LMS) or smart campus initiatives, where analytics-based governance is required, along with intelligent academic assistance

[24], [25].

VI. CONCLUSION AND FUTURE SCOPE
A. Conclusion
This review has concluded that QueryWeb is a successful attempt at integrating centralized educational resource management
systems and Al-based intelligent answer support systems under a unified and scalable digital platform, as its architectural design,
chatbot-based intelligent answer support, role-based authentication, and analytics-based monitoring mechanisms are all well-suited
to current academic technology paradigms, as validated by relevant research-based mapping.
Thus, QueryWeb, when compared to traditional academic systems, provides better resource accessibility, query answer support, and
engagement tracking, making its three-tiered architectural design more scalable, maintainable, and adaptable to current educational
institutions, while its centralized control and analytics-based monitoring mechanisms improve its operational efficiency.
Thus, QueryWeb is a modern solution for current academic systems, reducing operational complexities, providing smart academic
support, and making it a suitable solution for smart campuses and smart learning environments.

B. Future Scope

Though the existing implementation of QueryWeb is robust and scalable, there are many features that can make it even better in
terms of performance, security, and adaptability. Firstly, integrating OTP-based secure authentication can make user authentication
even better by incorporating multi-factor authentication schemes, thereby increasing the security of the system as a whole. The use
of advanced Al-generated model answers based on transformer models can make academic assistance even better in terms of
response generation and overall query resolution for better academic assistance. Further, migrating to a cloud-based environment
can make it even better in terms of scalability and reliability. The use of containerization can make it even better in terms of
scalability. Furthermore, integrating an adaptive recommendation engine based on user behavior analytics can make it even better in
terms of providing academic assistance. Finally, integrating MOOCs and LMS APIs can make it even better in terms of providing
interoperability with other academic platforms, thereby increasing its ecosystem as a whole.
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