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ABSTARCT- 

Code Arena is an advanced and unique platform that 

uses artificial intelligence technology to facilitate 

gamified coding education. Conventional coding 

education focuses more on theory, lengthy instructions, 

and passive learning strategies which tend to limit the 

enthusiasm of students. It is difficult for many learners 

to comprehend coding concepts owing to lack of one-

on-one mentoring, timely feedback, and interactive 

coding practice. To solve this problem, Code Arena 

incorporates artificial intelligence, coding challenges, 

gamification, and adaptive learning techniques in one 

platform. The platform offers coding challenges, 

quizzes, coding competitions, coding projects, and an 

AI mentor who analyzes user code, detects mistakes, 

offers suggestions for improvement, and gives tips. 

Users gain experience points, rewards, badges, and 

achievements through gamification. In addition, they 

compete against each other in the leaderboard to rank 

high in performance. Through the combination of AI 

technology and game-based learning approaches, Code 

Arena makes the process of programming education 

interesting, fun, and effective. With the help of this 

platform, learners become better coders, improve their 

problem-solving skills, and become more motivated to 

learn programming. Therefore, the developed system 

exemplifies the benefits that can be obtained through 

applying the capabilities of artificial intelligence and 

gamification in coding education. 

 

KEYWORDS— AI Mentor, Gamification, Coding 

Challenges, Personalized Learning, Leaderboards, 
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I. INTRODUCTION 

Educations related to programming and coding have 
become very popular nowadays because of their 
importance in fostering the development of problem 
solving skills and software developing skills in a very 
practical manner. In Computer Science educations, 
coding platforms are extensively used for coding 
practices, technical interviews, competitions, and 
learning purposes. These are used widely for both 
academic and self-learning and professional purposes 
so that the user can get a better understanding of 
coding and programming. A number of studies have 
highlighted that coding platforms are capable of 
boosting the performance of the learners and increasing 
their interest in programming [1]. 

Artificial Intelligence and Gamification complement 
the learning process in programming by incorporating 
personalized learning assistance and engaging 
activities. AI systems offer instant feedback, intelligent 
code analysis, personalized learning pathways, and 
intelligent recommendations that increase engagement 
and comprehension of concepts. Points, badges, levels, 
achievements, and leaderboards, among others, 
motivate continuous learning . Their availability 
online and on 

mobile platforms makes learning outside the traditional 
classroom setting possible [2]. 

The use of AI for coding education technology has 
proven to be one of the modern technological learning 
tools that integrates coding experience with AI 
technology to ensure an interesting and interactive 
educational process. Through the provision of 
personalized, automated, and accessible learning 

https://ijsrem.com/
mailto:nirmalag@ssit.edu.in
mailto:shreesiri2121@gmail.com
mailto:ambikan5599@gmail.com
mailto:dileeprgowda6363@gmail.com
mailto:sujannv1708@gmail.com


       
       International Journal of Scientific Research in Engineering and Management (IJSREM) 

       Volume: 10 Issue: 06 | Jun - 2026                          SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                                                                                                                       |        Page 2 
 

services, AI technology has demonstrated its capability 
to enhance learner's comprehension and programming 
skills [3][4]. 

Game-based programming environments combine 
programming tutorials with game-related concepts 
including challenges, rewards, contests, and 
performance monitoring. They have gained popularity 
since they offer an entertaining and stimulating method 
of learning. Gamification is known to boost 
engagement, motivation, and information retention 
among learners through constant participation. Hence, 
gamification has been considered a highly efficient 
technique in today’s computer programming learning 
process, particularly for novice and intermediate 
programmers [5]. 

Code Arena is an AI-powered gamified coding 
learning platform that makes programming education 
interactive and engaging. It combines coding 
challenges, quizzes, project-based learning, AI 
mentorship, and reward systems to improve coding 
skills, learner engagement, and personalized learning. 
The platform helps bridge the gap between theoretical 
knowledge and real-world software development. [6] 

 

II. LITERATURE REVIEW 

 

HackerRank is a globally known competitive 

programming site where individuals and organizations 

can engage in programming and solve problems in 

various areas such as algorithms, data structures, 

artificial intelligence, databases, and mathematics. The 

tool is utilized in conducting coding contests, skills 

testing, and preparations for interviews among others. 

HackerRank helps individuals sharpen their logical 

reasoning and coding skills in an organized manner. 

Though the site is highly reliable in assessing skills 

and participating in competitions, it may pose 

challenges to beginners since it offers complicated 

problems with very little assistance [7]. 

The One of the prominent platforms for interview 

preparation for coding includes LeetCode. LeetCode is 

a platform with a vast range of algorithmic and 

programming challenges for developers. It has 

different languages supported by the platform, and it 

also has coding contests, discussion forums, and 

coding problem solving tools that can assist coders in 

becoming more efficient. This platform is popular 

among students who aim to prepare themselves for 

placement as well as other jobs related to software 

engineering. However, the platform caters to 

intermediate and advance coders [8]. 

Codecademy  and  SoloLearn  have  made  

notable contributions to programming education in the 

online space. The two sites have facilitated coding 

exercises and provided instant feedback when 

attempting solutions. This is accomplished through 

interactive programming courses, questions, and online 

environments that allow one to test coding skills in 

real-time. In addition, the availability of Codecademy 

and SoloLearn on mobile and web platforms increases 

convenience and flexibility in coding education. 

Discussions, tutorials, and other resources make it easy 

for beginners to gain knowledge on programming. 

Nevertheless, both tools lack exposure to real-life 

projects, coding exercises, adaptive learning models, 

and AI technology [9]. 

Codingame is one such website where gamification 

elements have been incorporated to aid the learning 

process. On Codingame, users can play video games 

and learn how to program at the same time. Learners 

are required to code their way through virtual 

characters in gaming environments. Gamification 

makes the whole experience more appealing as well as 

increases the level of creativity and active participation 

of learners. Numerous studies confirm that gamified 

learning platforms have several advantages and lead to 

higher engagement, retention, and improved overall 

learning experience. However, the main drawback of 

Codingame is that it is focused more on fun and puzzles 

as opposed to proper education, AI-based mentoring, 

tailored learning pathways, and software engineering 

expertise. [10][11]. 

 

III. METHODOLOGY 

 

Methodology provides a detailed description of the 

entire process involved in the development and testing 

of the Code Arena application. The main purpose of 

this project is to design, develop and implement an 

innovative solution for learning programming through 

gamification and intelligent support based on the 

combination of artificial intelligence (AI). Through 

gamification of learning programming, the user can 

improve his/her skills in a much better way. Web 

technologies, artificial intelligence models, and cloud 

services have been used for the design and 

development of the Code Arena application 

The development process begins with the gathering 

and analysis of learning needs of learners, teachers, 

and coding lovers. Depending upon the relevance and 

importance of the topic, the different subjects of 

programming are chosen. Once all the necessary 

information has been collected, it is arranged under 

different headings, like basics of programming, data 

structure, algorithms, web development, and project 

based learning. This step is crucial because the 

organization of content plays an important role in the 

https://ijsrem.com/


       
       International Journal of Scientific Research in Engineering and Management (IJSREM) 

       Volume: 10 Issue: 06 | Jun - 2026                          SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                                                                                                                       |        Page 3 
 

effectiveness of the platform. After developing all the 

educational resources, coding challenges, quizzes, and 

project tasks are designed. All the resources are 

designed according to various levels of difficulty, such 

as beginner, intermediate, and advanced level. Then all 

the resources are uploaded onto the platform for better 

access by the learners 

Another stage includes the creation and integration of 

the artificial intelligence mentor into the process of 

learning. The AI module will be designed to detect 

coding errors, give suggestions on how to solve the 

problem and provide learning recommendations. 

Whenever a user submits his/her solution, the AI will 

immediately evaluate the code and give appropriate 

recommendations. 

The project includes multiple functional modules that 

will make the process of development and maintenance 

easier. These include User Management Module, which 

takes care of registration, authentication, and user 

account management; Coding Challenge Module, 

which controls coding challenges and quizzes; Code 

Evaluation Module, which is responsible for 

compiling, running and evaluating the correctness of 

the submitted code; AI Assistance Module, which 

detects coding errors and gives personalized advice on 

learning; Gamification Module, which controls all 

gamified elements of learning, such as user experience 

points, badges and other achievements. 

UI design is another crucial element of the 

methodology. The user-friendly UI design helps make 

sure that learners will be able to operate the platform 

successfully. Specific dashboards, coding editors, 

leaderboards, challenges' pages, and profiles are 

created for better user experience. The designers focus 

on creating accessible, responsive, and easy-to-use 

interfaces for learners to work efficiently with the 

platform. 

Once all separate modules have been designed and 

implemented, they are integrated into one system. 

Afterwards, testing is required to check if there are any 

technical problems within the platform. It includes 

checking code execution, generation of feedback from 

AI, functioning of challenges, rewards calculation and 

leaderboard updating, as well as overall performance 

of 

the platform. Compatibility testing of the website and 

application is also essential to check consistency in 

different browsers. 

Different evaluation methods help determine the 

efficiency of the platform. Feedback analysis provides 

understanding about learners' experiences and ways to 

improve their interaction with the platform. Such 

performance indicators as completion rate, response 

accuracy of AI, learner involvement, and system 

responsiveness are analyzed. Possible technical 

problems identified at the testing stage can be solved 

using debugging. 

The final step involves deploying the project along 

with documentation for future reference. The finished 

application will be deployed in a cloud-based 

environment, alongside some guidelines for the users 

as well as technical documentation regarding the 

design of the project, the development process, and its 

operational processes. 

To sum up, the whole methodology has been devised in 

such a way that it ensures the creation of an efficient, 

interactive, and intelligent educational platform for 

coding education. By applying Artificial Intelligence 

along with coding challenges, quizzes, projects, and 

gamification, we have been able to create an effective 

alternative to conventional ways of learning 

programming. 

WORKFLOW – fig 3.a shown 

Step 1: Setup Development Environment and 

Required Tools : 

The first step involves configuring the development 

environment that will be used to build the platform. 

This consists of setting up the various frameworks, 

back-end technologies, databases, programming 

languages, and tools required to integrate the AI 

capabilities. When this step is complete, the 

development environment is ready for building the 

platform. 

 

Step 2: Understanding System Architecture and User 

Interface Design : 

Architectural systems design takes place following the 

setup of the development environment. This entails the 

development of dashboards, coding interfaces, 

challenge pages, leaderboard pages, profiles, and 

navigations, among other features. Responsive user 

interfaces are also created to offer an effective learning 

experience on all platforms. 

Step 3: Writing the Backend Logic and Code 

Evaluation Functions : 

Backend logic would be implemented with regard to 

user management, coding challenge management, and 

other system operations. Authentication, coding 

challenge management, code execution, results 

validation, and performance tracking capabilities 

will be some of the 

components that need to be considered during this 
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process. 

Step 4: Integration of Artificial Intelligence Module : 

The Artificial Intelligence component is embedded 

into the program to assist in learning processes with 

suggestions. With its help, the AI evaluates submitted 

codes by users, detects programming mistakes, gives 

hints, and offers explanations. This component makes 

the learning process more effective through the 

provision of instant feedback. 

Step 5: Creating Coding Challenges and Gamification 

Features : 

Coding challenges, quizzes, project activities, 

incentives, badges, achievements, experience points, 

and leaderboards relevant to the purpose are created 

and incorporated within the platform. The coding 

challenges are sorted by their level of difficulty and 

learning goals. 

Step 6: Testing and Deployment : 

This stage involves conducting tests on the Code 

Arena platform for accurate code execution, generating 

AI feedback, performing challenges, calculating 

rewards, updating the leaderboard, and ensuring proper 

system performance. Following the successful 

completion of the tests, the platform is rolled out into 

the cloud, and it becomes accessible to users. 

 

Fig 3.a: Block Diagram 

 

 

 

 

 

 

 

 

 

SYSTEM DESIGN 

 

fig 4.a: Use Case Diagram 

The use case diagram of the Code Arena Platform gives 

an overview of the functional requirements of the 

system by explaining the relationship between the 

various actors and the intelligent services offered by 

the application. It provides a clear understanding of the 

main activities carried out in the system and the manner 

in which the actors relate with the functions of the 

platform. It mainly gives a description of how the AI 

gamified platform operates to facilitate coding 

education. 

The main actor in this case study is the Learner 

(Student). The actor interacts with the Code Arena 

platform to get information regarding coding courses, 

tests, challenges, projects and learning resources. This 

happens after registration and logging into the 

platform. Once authenticated, the learner can view 

coding topics, learn programming lessons, answer 

coding challenges, take coding quizzes and work on 

projects. The learner can also check his/her 

achievement on the dashboards. 

The first step after choosing the task is writing and 

submitting code using the coding environment. This 

code submission is further processed using the code 

evaluation tool, where the system compiles, runs, and 

tests the submitted code with predefined test cases. 

Feedback is immediately provided to the learner on 

whether the code submitted was correct or had any 

issues with performance. 

One of the other significant actors in the use case 

diagram is the AI Assistant (Intelligent Mentor). The 

purpose of the intelligent mentor is to provide live 

assistance throughout the learning process. Some 

functions that the intelligent mentor can perform 

include analyzing code submission, identifying errors 

in the program, creating coding suggestions, and 

explaining concepts. 

Gamification and Reward Features in the platform will 

also include a number of additional features meant to 

boost the level of learner motivation and engagement. 

These include experience points, badges, 

achievements, rewards, leaderboards, and other aspects 

of gamification that motivate learners to participate 

and stay engaged in learning programming knowledge 
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regularly. 

 

Another important actor in the proposed system is the 

Administrator (Teacher). The main responsibilities of 

the Administrator (Teacher) include management of 

users, creation and updates of coding challenges, 

quizzes, and project tasks, assessment of learner 

performance, as well as management of rewards and 

achievements systems. 

Finally, another actor that should be mentioned in the 

use case diagram is the Results and Progress Tracking 

Module that will allow learners to receive information 

on submission results and performance metrics, helping 

them understand what skills they need to work on in 

order to improve. 

Use case diagram demonstrates the relationship among 

learners, administrators, and the AI Assistant in the 

Code Arena system. The diagram illustrates the 

interrelationship between coding exercises, quizzes, 

intelligent feedback by AI, gamification elements, 

progress tracking, and administration management to 

develop an intelligent and interactive platform for 

programming. 

 

IV. RESULT 

It can be stated that the developed Code Arena 

platform managed to meet the intended goals and 

deliver satisfying results at the testing stage. The 

platform demonstrated its ability to deliver coding 

assignments, quizzes, project-based tasks, and artificial 

intelligence support for learners efficiently and in an 

interactive format. The implementation of AI and 

gaming technologies allowed for transforming regular 

programming classes into an exciting and user-oriented 

learning process. 

 

At the testing stage, the platform demonstrated proper 

performance with different loads and working 

conditions. The code evaluation was carried out rapidly 

without any delays, enabling the receiving of 

immediate feedback from users. Code validation 

performed automatically by the integrated code 

execution module worked reliably and provided 

relevant evaluation information. 

 

The AI assistant proved to effectively analyze user 

code, detect programmatic faults, and generate 

appropriate suggestions for fixing detected problems. 

With the help of such an advanced tool, learners were 

able to identify errors easily and correct them by 

applying provided recommendations and instructions. 

Thus, it became possible to increase learners' 

understanding of the material and minimize learning 

difficulties. 

The application of the various game-based elements 

integrated in the platform proved effective as well. 

Participants were involved in coding contests and 

quizzes to win XP points, badges, achievements, and 

rewards. This contributed to increased motivation and 

frequent use of the platform through its various 

elements. The gamification feature enabled learners to 

enjoy the process of learning through competition and 

rewards while maintaining consistent coding practice. 

 

 

Progress tracking and analytics played an important 

role in measuring the progress of learners. Participants 

could monitor various metrics such as completed 

exercises, achieved coding scores, rewards earned, and 

overall progress. This allowed learners to understand 

their capabilities and the areas where they required 

further effort. 

 

The performance testing of the developed platform 

revealed that the platform remained functional during 

simultaneous use by multiple participants. It was 

proven to be able to manage data storage and 

processing, proper execution of codes, efficient AI 

response generation, and reward calculation. The 

compatibility testing of the platform proved its 

functionality on various browsers and devices. 

 

Based on the user feedback received from the process 

of evaluation, there was a high degree of satisfaction 

with regards to usability, interactivity, and use of AI in 

the learning process. Many of the learners found the 

platform helpful in gaining confidence in coding, 

acquiring knowledge on programming and were 

motivated to learn due to the gamified approach 

employed by the platform. 

All in all, these results show how effective the 

integration of Artificial Intelligence and gamification 

can be in terms of creating a platform for programming 

learning. 

 

V. CONCLUSION 

 

Code Arena is a revolutionary coding learning platform 

powered by Artificial Intelligence and designed for 

transforming traditional computer programming 

education into interactive, engaging, and personalized 

learning. Code Arena combines coding challenges, 

quizzes, project-based learning, AI technologies, and 

gamification in order to increase learner engagement 

and enhance coding skills. 

 

The introduction of the AI Assistant allows getting 

timely feedback, detecting errors, suggesting codes, and 

giving personalized tips. Learners benefit from 

improved understanding of programming concepts, 

enhanced problem-solving skills, and overcoming 

challenges associated with coding practice. Moreover, 

gamification techniques like experience points (XP), 

badges, achievements, awards, and leaderboards 

motivate learners and encourage ongoing learning. 
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The achieved outcomes prove that the platform offers 

accurate evaluation of code, efficient monitoring of 

progress, timely AI assistance, and an engaging learning 

environment. Learners of all skill levels are well-

supported by the platform as it fosters coding 

experience and knowledge acquisition. 

 

In summary, Code Arena shows how AI and 

gamification can be used in computer programming as 

highly efficient ways of learning in today’s world. This 

tool combines various methods of learning, 

mentorship, and motivation to make a great alternative 

to traditional forms of education, thus closing the gap 

between theoretical studies and practical software 

development. The future improvements can include 

more AI-based tutoring features, collaboration within a 

team, industry certification, and other innovative 

approaches to e-learning. 
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