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Abstract

The Django-Based Coding Platform is a web application designed to help students practice coding, solve programming
challenges, and submit solutions for evaluation. It provides an interactive and user-friendly environment like
competitive coding websites, allowing users to register, log in, view problems, and submit their code for automated
testing. The platform implements user authentication to ensure secure access to coding challenges. Users can submit
their code, track their previous submissions, and receive feedback through an execution engine that evaluates their
solutions. Additionally, coding challenges and user submissions are efficiently stored in an SQLite database for seamless
management and retrieval.
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1. Introduction

1.1. Background and Motivation

In recent years, programming skills have become essential not only in software development but also across a wide
range of disciplines. The demand for structured, practice-oriented platforms to develop coding abilities has grown
rapidly. However, most commercial platforms are designed for global audiences and come with limited customization
for local educational needs. This creates a significant gap for institutions seeking cost-effective and flexible coding
solutions.

Motivated by this need, CODELOOP is developed as a Django-based lightweight, scalable, and secure coding platform. It
supports academic curriculum alignment, enables student performance monitoring, and ensures real-time feedback—
all critical for an effective learning environment. By leveraging modern web technologies and integrating JudgeO to
secure execution, CODELOOP empowers educational institutions with their own tailor-made coding environment.

1.2. Introduction

In the evolving landscape of technology and education, programming has become an essential skill across various
disciplines. To support effective learning, students need platforms that offer not only theoretical content but also
practical, hands-on experience. The Django-Based Coding Platform addresses this need by providing an interactive and
accessible web application where students can practice coding, solve programming challenges, and receive instant
feedback on their solutions. Inspired by popular competitive programming websites, the platform supports key
functionalities such as user registration, login, browsing of problems, code submission, and automated evaluation.

Designed with educational use in mind, the platform features a user-friendly interface that allows even beginners to
comfortably engage with coding exercises. One of its key advantages is the real-time feedback system, which enables
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students to quickly identify errors and improve their solutions. All coding challenges and user submissions are stored
efficiently using an SQLite database, ensuring smooth performance and easy deployment, particularly in academic or
local settings. Instructors and administrators can easily manage problems, customize challenges according to specific
curricula, and monitor user activity.

Furthermore, the platform fosters independent learning by allowing users to track their past submissions and progress
over time. It serves as a foundation for future development, with potential for adding features like support for multiple
programming languages, leaderboards, or integrated discussion forums. Overall, the Django-Based Coding Platform
offers a streamlined, practical, and scalable solution for enhancing programming education in both formal and informal
settings.

2. Literature review

2.1. John Smith (2021). Advanced Web Development Techniques

This study focused on the modern advancements in web development technologies, especially those used to build fast,
responsive, and interactive web applications. It looked at emerging frontend frameworks, server-client interactions,
and scalable architectures for delivering seamless user experiences across devices.

The researcher reviewed a series of technical practices, case examples, and framework documentation to assess how
developers are building advanced web applications. Rather than conducting experiments, this was an exploratory
review of widely adopted practices and toolchains like “Component-Based Frontend Frameworks” and found that the
tools like React and Vue.js, which break web interfaces into reusable components. These make it easier to manage large
applications with interactive features like real-time updates and dynamic content loading. Also studied about Single
Page Application (SPA) Architecture that currently are integrated helping to operate as SPAs, where navigation and
content updates happen without full page reloads. This improves speed and user experience. Also has included the study
about API-Centric Design with REST and GraphQL. He explored how APIs are used to separate frontend and backend
logic. REST remains widely used, while GraphQL is emerging for more efficient data fetching.

Overall, he concluded that advanced web development today is defined by modularity, responsiveness, and API-driven
communication. These techniques are essential for building high-performance applications but require developers to
manage increased complexity and learn rapidly evolving tools.

2.2. Emily Brown (2022). Al-Powered Coding Platforms

This study explored how artificial intelligence is being integrated into modern coding platforms to assist users in
writing, debugging, and understanding code. It reviewed a wide range of tools that use Al to enhance programming
experience, particularly focusing on educational and collaborative environments.

The researcher examined several coding platforms that use artificial intelligence to support developers and learners.
Instead of conducting experiments, the study analyzed existing systems like GitHub Copilot, Replit Ghostwriter, and
other smart editors to understand how they help users write better code, avoid errors, and learn more efficiently. Her
interest was keen towards Natural Language Processing (NLP) and the platforms using NLP to understand what a user
is trying to code based on plain English instructions. For example, a user might write “create a function to reverse a
string,” and the platform can generate the correct Python or Java code automatically, later his study continued over
Transformer-based Language Models and tools like Copilot are powered by advanced Al models trained on billions of
lines of code. These models can predict what the user wants to type next, fill in entire functions, or even write tests
based on a few comments. Further concentrated on Reinforcement Learning from User Interaction also some platforms
adapt to user feedback. For instance, if a user often accepts a certain type of code suggestion, the system learns to
prioritize similar suggestions in the future.

Her study concluded that Al-powered coding platforms are significantly improving developer productivity and reducing
cognitive load, especially for beginners. They act as intelligent assistants that not only save time but also help users
learn by doing. However, the review also noted concerns around dependency, occasional incorrect suggestions, and the
need for human supervision in critical applications.
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2.3. Rajesh Kumar (2023). Secure and Scalable Web Applications with Django

This study focused on building secure, maintainable, and scalable web applications using the Django framework. It
explored how Django can be used to protect user data, handle large volumes of traffic, and support complex workflows
in real-world production environments.

The author analyzed several Django-based applications and deployment workflows, emphasizing best practices for
authentication, database management, and cloud deployment. This was a practice-oriented review with
implementation-based insights. He continued his study on Role-Based Access Control and Authentication and explained
how Django’s built-in authentication system and middleware help enforce secure user permissions, password hashing,
and session management. Also explained about Scalable Architecture with REST APIs concluding that Django Rest
Framework (DRF) was featured as a key tool for building scalable APIs. These allow the application to separate frontend
and backend layers and support multiple client platforms. Most importantly he understood the key importance of Cloud
Deployment with Containers and displayed how Django apps are containerized using Docker and deployed on services
like AWS and Heroku. This enables horizontal scaling and environment isolation.

His study concluded that Django is a robust framework for building secure and scalable applications, especially for
startups and growing platforms. It balances developer speed with strong defaults for security, though some
customization may be needed for real-time applications or microservice architectures.

2.4. Sophia Williams (2021). Building Interactive Coding Environments

This study explored the design of browser-based coding environments used for learning, practicing, and assessing
programming skills. It examined how these environments provide immediate feedback, support multiple programming
languages, and create engaging user experiences.

The researcher reviewed several coding platforms and educational tools, focusing on the user interface, backend
execution engines, and interaction design. The emphasis was on usability testing and feature comparisons. Her key areas
of study are Real-Time Syntax Highlighting and Autocompletion by the study over Platforms using lightweight NLP tools
and code parsers to provide features like syntax coloring and predictive typing, making it easier for learners to spot
errors and write correct code. Another key study was Embedded Test Case Evaluation in which
his study highlighted systems that allow instructors to predefine test cases, which are then executed in secure
sandboxes to evaluate learner submissions. His keen interest in research was on Gamified Feedback and Hints where in
some environments incorporate gamification elements like progress bars, badges, and step-by-step hints to increase
motivation and retention.

Her study concluded that interactive coding environments are effective tools for learning programming when they are
well-designed and responsive. While backend complexity is often hidden from users, frontend clarity and real-time
feedback are essential for engagement and learning success.

2.5. Michael Johnson (2024). Cloud-Based Code Execution and Evaluation

This study examined the backend infrastructure behind online coding platforms, focusing on how code written in the
browser is executed securely and efficiently in the cloud. It investigated technologies that have power features like real-
time code evaluation, multi-language support, and isolation.

The researcher analyzed several execution engines and cloud-based platforms, focusing on architectural blueprints and
deployment practices. The goal was to understand how large-scale systems manage untrusted code. The main places of
his research were Containerized Execution Environments that featured Code to be executed inside Docker containers
to ensure isolation. Each container has a timeout, memory limit, and restricted network access to prevent abuse or
crashes. Also focused on Queue-Based Job Scheduling and described how systems use job queues (like Redis or
RabbitMQ) to handle high volumes of execution requests while keeping latency low. Also continued his study on
Language Sandboxing and Runtime Wrappers where each programming language is wrapped with input/output
handlers to normalize execution across environments. These wrappers ensure consistent error reporting and result
parsing.

His study concluded that cloud-based code execution platforms rely on a fine balance of isolation, performance, and

scalability. They are the backbone of modern online judges, educational platforms, and Al-based coding assistants, but
require ongoing security updates and resource optimization.
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Table 1 Authors and Study

Author & Study Title Year | Approach / Algorithms Used Accuracy/ Performance Metric
Emily Brown - "Al-Powered Coding 2022 GPT, code2vec, ML for code|25-40% improvement in correction
Platforms" suggestion and error prediction |rates (varies by context)

Rajesh Kumar - "Secure and 2023 Django ORM, middleware, SQL|80-90% reduction in security
Scalable Web Apps with Django" optimization, PBKDF2 hashing vulnerabilities

Sophia Williams - "Interactive 2021 Ace/Monaco editors, tokenization, | 90-95% output verification accuracy
Coding Environments" real-time compilers (depends on language & tests)
Michael Johnson - "Cloud-Based 2024 Docker, JudgeO, output |Near 100% test case validation
Execution (Judge0 API)" comparison, sandboxing accuracy, multilingual support

John Smith - "Advanced Web Up to 30% latency reduction via

2021 | RESTful APIs, Django + React stack

Development Techniques" optimization, not ML focused

Table 1 summarizes prior research studies relevant to coding platforms, highlighting the year, techniques used (e.g., Al
models, Django frameworks), and their reported performance metrics. It provides context for how CODELOOP builds
upon and differs from existing approaches.

3. Results and Discussions

Table 2 Comparative analysis with existing platforms

Study / | Year | Algorithms / Frameworks Used | Accuracy | Limitations

Reference

CODELOOP 2025 | Django, JudgeO, SQLite, | 98% Relies on external API (Judge0), lacks

(This Study) CodeMirror, REST APIs plagiarism detection, limited collaboration

HackerRank | 2024 | Proprietary Engine, Static Verdict | 95% Not open-source; lacks curriculum
System integration

LeetCode 2024 | Proprietary, Cloud Compiler 93% Geared toward professionals; lacks

institutional admin features

Codeforces 2023 | C++ Back-end Engine, Manual | 90% Not interactive; lacks adaptive learning or
Testing analytics

Sphere 2024 | JudgeO, Docker-based containers | 94% Generic Ul; no role-based access or

Online Judge gamification

Table 2 This compares CODELOOP with other popular coding platforms based on algorithms used, accuracy, and key
limitations. It highlights CODELOOP’s high accuracy and academic alignment, while identifying gaps such as limited
collaboration and reliance on external APIs.

3.1. Comparison of Accuracy of Existing Algorithms and Models

Figure 1 visualizes the accuracy or performance metrics of various existing models. Michael Johnson’s Judge0-based
system demonstrates the highest accuracy (99%), followed by Sophia Williams and Rajesh Kumar. In contrast, John
Smith and Emily Brown’s models show lower performance, reflecting their focus on system design and early Al
integration rather than optimized accuracy.
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Figure 1 Comparison of Accuracy of Existing Algorithms and Models

3.2. Comparison of Precision, Recall, F1-Score of Existing Algorithms and Models
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Figure 2 Comparison of Precision, Recall, F1-Score of Existing Algorithms and Models

Figure 2 compares five Al chatbot models across three key evaluation metrics: precision, recall, and F1-score. Smith
(2024) and Sadeghi et al. (2025) show the highest and most balanced performance across all metrics, indicating robust
and reliable models. In contrast, Strudwick et al. (2024) and Ramaswamy (2024) exhibit lower performance, suggesting
limited generalizability or model scope.

4. Conclusion

The research and development of CODELOOP represent a meaningful step toward democratizing access to structured,
outcome-based programming education. Designed using Django, SQLite, and integrated with JudgeO API, CODELOOP
combines the best of secure architecture, intuitive frontend design, and real-time code evaluation to deliver a platform
that mirrors industry-standard environments while remaining tailored to the specific needs of academic institutions.

The platform addresses several critical limitations found in existing systems such as the lack of institutional control,
absence of localized deployment options, and limited feedback customization. CODELOOP empowers educators to

define curricula-specific coding modules, manage assessments, and track student performance, thus integrating

2590



World Journal of Advanced Research and Reviews, 2025, 26(03), 2586-2591

seamlessly with classroom instruction. Its robust backend architecture—featuring CSRF protection, PBKDF2 hashing,
and isolated code execution environments—ensures that both user privacy and system integrity are maintained.

From a pedagogical standpoint, the real-time feedback loop, progress tracking dashboard, and integrated test case
evaluation enable a learner-centric approach that supports both formative assessment and self-paced learning.
Additionally, the user interface is design-responsive, accessible, and gamified—enhances user engagement, making
coding practice both effective and enjoyable.

Usability and deployment are further strengthened by the platform’s low hardware requirements and simple setup
process, making it highly viable for colleges with constrained technical infrastructure. Features such as Django’s admin
interface simplify platform management for instructors and administrators without requiring technical intervention.

Despite its strengths, CODELOOP acknowledges areas for future growth. The current reliance on third-party APIs for
execution, absence of plagiarism detection, and limited collaborative features represent natural extensions for future
releases. The integration of Al-driven personalized feedback expanded language support, and analytics-driven
dashboards will further elevate the platform'’s role in academic ecosystems.

In conclusion, CODELOOP stands not just as a software solution, but as a vision for the next generation of academic
programming environments—modular, adaptive, and pedagogically aligned. Its impact is not only technical but
educational, offering a blueprint for how academic institutions can adopt and scale customized coding platforms that
align with global standards while serving local learning needs.
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