™

Check for
updates

Smart AI Based Online Platform for Competitive Coding,
Technical Interview, Assessments and Recruitment

ShanidMalayil”, Jasim M, Mohammed Nishan . K, .Fameel Yaseen PK and
MubeenaA K

Dept of Computer Science Engineering, MEA Engineering College
Perinthalmanna, India

shanidmalayil@meaec.edu.in

Abstract. The rapid growth of technology has highlighted the increasing need
for strong problem-solving abilities and algorithmic thinking in both academic
and professional settings. As a result, competitive programming, coding
challenges, and hackathons have become invaluable tools for developing and
assessing these critical skills. These events not only benefit students and
professionals but also serve as effective recruitment platforms for organizations
seeking top talent.This project introduces a cutting-edge online platform
designed to host and manage hackathons, as well as provide real-time coding
assessments. The platform, named Elastic Web, integrates structured learning
pathways and interactive competitions to promote skill development. Built
using Flask for the backend and HTML, CSS, and JavaScript for the front-end,
Elastic Web ensures seamless user experiences and robust functionality.A
standout feature of the platform is the integration of DeepSeek AIl, which
generates custom coding questions for hackathons. This intelligent system
leverages advanced algorithms to create dynamic and challenging questions,
enhancing the diversity of coding challenges available to participants.
Additionally, Elastic Web allows admins to easily upload questions via CSV
files, simplifying the process of question management. Uploaded questions are
automatically entered into the database, making it easier to organize and scale
hackathons.With the ability to host hackathons, this platform creates an
inclusive environment where participants are evaluated based on their
performance, rather than educational background or institutional reputation. It
provides recruiters with valuable insights into a candidate’s problem-solving
capabilities and technical expertise, significantly improving the talent
acquisition process.Features such as user authentication, real-time code
execution, and performance-based scoring contribute to the fairness and
transparency of the platform’s evaluations. By offering continuous
opportunities for participants to engage in real-world coding challenges, Elastic
Web bridges the gap between theoretical knowledge and practical application,
empowering users to enhance their careers through skill-based learning and
interactive hackathons.
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1 Introduction

The increasing reliance on technology across industries has underscored the importance
of problem-solving and algorithmic proficiency for both students and professionals.
Competitive programming platforms, coding contests, and hackathons have emerged
as effective means to assess and enhance these skills in a practical environment. These
platforms enable participants to develop their coding abilities and demonstrate their
problem-solving approaches under real-time constraints. However, traditional
recruitment processes often incorporate biased institutional rankings and other non-
performance-related factors, potentially overlooking skilled candidates from diverse
educational backgrounds.

A centralized online platform designed to provide unbiased skill assessments,
structured learning experiences, and hackathon hosting capabilities is presented in this
paper. The platform uses performance analytics to assess users’ competencies
objectively and offers personalized recommendations to improve their skill sets. By
focusing on actual performance rather than academic affiliations, the system creates a
meritocratic evaluation and allows recruiters to identify the most suitable candidates
based on demonstrated abilities. The proposed system is developed with a Flask-based
backend and an interactive front end using HTML, CSS, and JavaScript. It features real-
time code execution, performance tracking, and authentication functionality, offering a
scalable and data-driven approach to skill evaluation. This allows organizations to
leverage performance insights to streamline the hiring process and ensure a fair and
efficient recruitment framework.

By bridging the gap between theoretical knowledge and practical application, the
platform facilitates continuous learning and career development in an inclusive,
unbiased, and performance-oriented manner. This approach aims to empower users and
provide recruiters with reliable data to make informed hiring decisions, ultimately
enhancing the overall recruitment landscape.

2 PROBLEM STATEMENT

In an era where tech skills and digital skills are paramount, technology is increasingly
becoming the new norm, with everyone looking to gain new skills while being as
effective as possible. There is a significant need for platforms that support skill
certification, programming, and computational thinking development. Educational
institutions and companies alike are turning to technology to solve problems in
education. Hackathons, programming competitions, and online aptitude tests have
become some of the most popular online activities for college students. These platforms
are meant to evaluate problem-solving abilities in real-world contexts.
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These platforms not only provide hands-on opportunities to students but also provide
information about the nature of education and learning activities in the country. They
allow users to practice algorithmic thinking and serve as a proxy for algorithms in a
variety of software development jobs and projects. The key recruitment tool for
identifying candidates with strong credentials and high success rates is the hiring
process, technical and problem-solving skills. However, many existing platforms either
lack accessibility for beginners or fail to support beginners who are not ready to invest.
The interface provides adequate challenges for advanced users while maintaining
access to advanced features and options. User engagement and learning continuity are
gaps that need to be addressed. The primary challenge lies in building a platform that
covers a broad range of skill levels, supports real-time feedback, and is fully
customizable. This intuitive interface enhances user experience and demonstrates the
features provided by the company's leading developers. Furthermore, an efficient
system must integrate functions such as hackathon hosting and user progress tracking,
which are relevant for both recruiters and learners. For students, real-time assessments
and feedback on code quality and efficiency are intrinsic for meaningful skill
development. Companies benefit from a system that allows for increased flexibility in
performance-based candidate evaluation in programming challenges, coding
challenges, and mathematics, helping them make informed hiring decisions. The
objective of this project is to develop a comprehensive information management system
designed to meet the needs of online platforms that address these needs. Built with a
robust backend and frontend, the platform is designed to be flexible and versatile for
both developers and end-users. It supports live coding, provides instant feedback, and
offers free upgrades.

A scoring system is designed to reward accuracy and efficiency. Additionally, it allows
organizations to host hackathons and hack camps, creating challenges tailored to
specific skills by bridging the gap between common and particular skills. The line
between professional and educational recruitment can be drawn between education
practice and professional recruitment. Finally, this platform aims to foster continuous
learning by fostering the continuous learning of each person and team. Education for
students will improve career readiness and prepare them for careers. We help
companies with a streamlined and data-driven approach to technical recruitment

3 BACKGROUND INFORMATION

J. Lee and M. Wilson introduced a comprehensive analysis of how technical skill
assessments can foster fair hiring practices. The study highlights the potential of
performance-based evaluations in minimizing human biases, which often
unconsciously influence hiring decisions based on factors unrelated to candidate skill.
The authors introduce various methods for evaluating coding and technical abilities
without factoring in demographic or background details, thus promoting a more
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inclusive recruitment process. Additionally, the study explores the challenges related
to ensuring data quality and the need for continuous evaluation tuning to avoid biases
that can emerge unintentionally from biased training datasets. The research suggests
that performance-based skill assessments could play a significant role in equalizing
employment opportunities across diverse candidate pools if rigorously managed.[1].

The usability and effectiveness of automated coding challenge platforms in improving
both candidate experiences and assessment accuracy have been studied. The study
focuses on the potential of these platforms to provide real-time feedback and interactive
problem-solving experiences, which can benefit candidates by helping them understand
their strengths and areas needing improvement. White and Roberts [2] discuss how
these platforms can enhance transparency in the assessment process, as candidates can
receive instant feedback on their submissions, making the hiring process more
informative and encouraging for them. Furthermore, the paper emphasizes the
importance of response accuracy and system reliability, which are crucial for ensuring
consistent and fair candidate evaluations. The authors conclude that, while coding
challenge platforms have significantly advanced, there are still challenges to address,
particularly in refining user interfaces and improving feedback mechanisms to align
with both recruiter expectations and candidate satisfaction.

A detailed exploration of methodologies that can automate the technical skill
assessment process, providing a structured and scalable alternative to traditional
interview techniques, has been conducted. The paper discusses supervised learning
models and neural networks that can dynamically evaluate coding skills based on the
candidate's responses and overall performance during assessments. Through extensive
testing, Brown and Perez [3] found that neural networks yield a higher assessment
accuracy, capturing nuances in candidate performance that traditional supervised
models might overlook. However, the computational cost associated with these models,
especially deep learning networks, is notable, potentially making them less practical for
high-volume assessments. The authors recommend hybrid assessment models that
integrate both conventional and performance-driven methods to balance accuracy and
resource efficiency, allowing recruiters to assess candidates with a more tailored
approach while managing system constraints effectively.

Rathnayake and Amaraweera [4] introduced an innovative solution to automate the
technical interview process through a multi-level chatbot designed to simulate real-time
interactions with candidates. This intelligent chatbot, which leverages natural language
processing (NLP) and adaptive questioning, engages candidates in a conversational
manner, dynamically adjusting the complexity of questions based on their responses.
This interactive setup aims to reduce the workload of hiring managers by conducting
initial screening interviews and assessing candidates' skills consistently across various
stages. The efficiency gains that such a system can provide, especially in handling large
volumes of applicants, thus improving the overall scalability of the recruitment process.
However, the study also points out limitations, including challenges with
conversational fluency and the potential for biases introduced through NLP algorithms.
The authors stress the need for further advancements in NLP to improve the chatbot's
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capability to interact naturally with candidates, ensuring that the system remains fair
and inclusive.

4 PROBLEM STATEMENT

The proposed system is designed to integrate performance analytics into a competitive
competition platform and hackathon platform, providing users with real-time feedback,
adaptive learning, and personalized insights. This approach aims to enhance skill
development by offering tailored recommendations, analyzing performance, and
identifying strengths and areas for improvement. The system includes features that
support both users seeking to improve their skills and organizations aiming to recruit
candidates based on demonstrated programming abilities.

4.1 Adaptive Learning Insights

The platform leverages performance data to analyze user performance and provide
personalized learning paths. By dynamically adjusting the challenge difficulty based on
individual progress, the system ensures a gradual and effective skill development
process. This tailored approach allows users to focus on areas needing improvement,
enhancing their overall learning experience and coding proficiency.

4.2 Real Time Feedback Mechanism

Each coding submission is instantly evaluated using performance-based feedback that
enables users to identify errors, refine their solutions, and improve problem-solving
efficiency. The feedback system offers detailed insights into code quality, performance,
and logical structure. It fosters an iterative learning process that supports both beginner
and experienced programmers simultaneously.

4.3 Comprehensive Progress Analytics

The platform tracks and visualizes users' coding performance over time, allowing them

to monitor their skill development with actionable metrics. Users can set learning
milestones and receive performance reports on their strengths and areas for
improvement. This data-driven approach motivates users and facilitates a structured
progression toward technological mastery.
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4.4 Bias-Free Recruitment and Skill Assessment

The system provides an unbiased evaluation process by assessing users solely based on
their demonstrated skills rather than institutional affiliations. Recruiters can access
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performance insights, ensuring fair and meritocratic hiring decisions. The platform
empowers candidates from diverse educational backgrounds by providing an equal
opportunity to showcase their abilities.

4.5 Event Hosting for Hackathons and Coding Challenges

Organizations can host hackathons and coding contests, with performance analytics providing
deep insights into participants' performance, collaboration, and technical problem-
solving skills. The platform offers customizable event settings, enabling recruiters and
educators to design challenges tailored to specific objectives and difficulty levels.

4.6 Scalable and Secure Infrastructure

Built on a robust backend architecture using Flask and an interactive front end with
HTML, CSS, and JavaScript, the platform ensures scalability. The system supports a
large number of concurrent users and provides a seamless experience with features such
as password encryption, role-based access control, and data encryption.

4.7 Enhanced Recruitment Efficiency

The performance-based scoring system evaluates candidates based on solution
accuracy, efficiency, and consistency over time. This allows recruiters to make quick
and effective hiring decisions that reduce the time and effort required in traditional
screening processes. The platform's analytical capabilities help organizations identify
top talent and effectively align them with job requirements across sectors.

4.8 Diverse SKill Level Accommodation

The platform is designed to cater to users with different levels of expertise, from
beginners to advanced programmers. Adaptive difficulty levels and performance-based
recommendations ensure that each user receives challenges that are both engaging and
suitable for their current skill set.

5 RELATED WORKS

The increasing reliance on technology in various sectors has emphasized the necessity
of developing strong problem-solving and algorithmic thinking skills. These
competencies are essential for both educational and professional growth, as they enable
individuals to tackle complex challenges effectively. Research has demonstrated that
engaging in coding competitions, competitive programming, and hackathons
significantly enhances these skills by providing real-world problem-solving
experiences. Platforms such as CodeSignal and HackerRank have proven to be effective
in fostering skill retention and active engagement among participants [1][2].
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In recent years, online coding platforms have gained widespread adoption in the
recruitment sector, allowing employers to objectively assess candidates' technical
capabilities. By organizing hackathons and coding challenges, companies can evaluate
candidates based on their problem-solving proficiency and performance metrics. These
assessments not only measure technical ability but also align candidates' skills directly
with industry requirements, thereby optimizing the hiring process and ensuring a better
match between job roles and applicants' expertise [3].

Additionally, studies have highlighted the effectiveness of integrating frameworks such
as Flask for backend development, along with frontend technologies like JavaScript,
HTML, and CSS. This combination enables the creation of user-friendly, interactive
platforms that support real-time code execution, automated scoring, and secure user
authentication. Such integrations play a crucial role in bridging the gap between
theoretical learning and practical application, thereby fostering career readiness. As a
result, comprehensive and unified platforms are emerging as powerful tools for
continuous learning, technical skill assessment, and industry-driven recruitment
processes [6].

The existing body of research underscores the importance of these platforms in modern
technical education and hiring. By leveraging automation, real-time assessment, and
structured learning pathways, online coding environments continue to shape the future
of skill development and recruitment in a rapidly evolving technological landscape.

6 METHODOLOGY

6.1 ADAPTIVE LEARNING INSIGHTS

This study employs a mixed-methods approach combining quantitative and qualitative
data to achieve a comprehensive analysis on [research topic]. This design was chosen
to capture the multidimensional nature of [the subject of study] and ensure that both
statistical data and participant insights are included. Quantitative methods focus
primarily on data collection and statistical analysis while qualitative methods provide
in-depth insight through [interviews, focus groups, etc. ].

6.2 Data Collection

Data were collected from [describe the source of data, e. The dataset includes
information from [number] participants across [time frame, e.g. three months]. The
collection process was structured as follows

6.2.1 Sampling Method
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The study used a stratified random sampling technique to ensure representativeness
across [define demographic groups or other relevant divisions]. This method was
chosen to minimize sampling bias and ensure that the results are generalizable.

6.2.2 Survey/Interview Design

A structured questionnaire was used for data collection with both closed and open-
ended questions. Questionnaires were developed to assess questions relating [list the
aspects of study, e.g. coding competency user experience recruitment insights]. The
questionnaire was pilot-tested on a subset of participants to refine the text and ensure
clarity.

6.2.3 Data Privacy and Ethics

All participants provided informed consent before data collection. To maintain
confidentiality personal identifiers were removed and anonymized data was stored
securely. The study protocol adhered to the ethical guidelines set forth by [Institutional
Review Board/organization or ethics committee]

6.3 Data Analysis

The analysis of collected data followed a multi-stage process, integrating statistical and
thematic analysis techniques to uncover patterns and relationships within the data.

6.3.1 Quantitative Analysis

Quantitative data were analyzed using statistical software [e.g SPSS R] to conduct
descriptive and inferential statistics. Techniques such as regression analysis and
ANOVA were applied to determine the significance of variables and their interactions.

6.3.2 Qualitative Analysis

For qualitative data, thematic analysis was conducted using [software e.g: NVivo] to
identify recurring themes. Responses were coded to capture key insights and themes
were categorized based on frequency and relevance to the research objectives. Two
independent researchers cross-validated the codes to ensure reliability.

6.3.3 Al and Machine Learning Integration
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An Al-driven model was developed to further assess [aspect of study, e.g. user
behavior, recruitment outcomes]. Machine learning algorithms including [specify
algorithms, e.g. logistic regression support vector machines] were trained on a subset
of the data to predict [outcomes like candidate success rate technical skill levels],
among others The accuracy of the model was assessed using metrics such as precision
recall and F1 score.

7 RESULTS

The proposed hackathon platform was extensively evaluated through participation from
over 100 students representing diverse educational backgrounds and varying levels of
technical expertise. The platform effectively facilitated multiple aspects of the
competition, including real-time code submissions, automated performance
assessments, and detailed feedback generation based on predefined evaluation metrics.

7.1 Participant Performance Analysis

A detailed analysis of participant performance across various hackathon events
provided critical insights into skill distribution, industry-specific competencies, and
areas for improvement. The key findings are as follows:

7.1.1 Skill Proficiency Levels

The platform successfully captured participant performance across a range of technical
challenges, highlighting key trends:

80 % of participants demonstrated strong proficiency in algorithmic problem-solving,
effectively tackling structured programming challenges.

65 % faced difficulties in implementing and optimizing complex data structures such
as trees and graphs.

40 % displayed a high level of efficiency in optimizing code for reduced execution time
and improved computational performance.

7.2 Participant and Recruiter Feedback
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To assess the usability and effectiveness of the platform, structured feedback was
collected from both participants and recruiters. The findings are summarized below:
85 % of participants found the platform user-friendly and well-structured for
competitive coding and technical assessments.

90 % of recruiters expressed confidence in the platform’s ability to assess candidates
accurately and facilitate efficient shortlisting based on coding performance.

Feedback for future improvements included requests for a broader range of problem
sets, increased integration of domain-specific challenges, and the addition of real-time
team collaboration features.

The insights gathered from this evaluation will play a critical role in enhancing the
platform’s functionality. Future enhancements will focus on incorporating additional
learning resources, expanding coding challenges across diverse domains, and
improving Al-driven recommendations to further personalize the learning experience.
By addressing user feedback and aligning with evolving industry requirements, the
platform aims to establish itself as a robust and scalable solution for competitive coding,
technical assessments, and data-driven recruitment.

8 DISCUSSION

The integration of Al-driven systems in technical skill assessments presents both
advantages and challenges. While these technologies enhance evaluation accuracy,
scalability, and efficiency, they also introduce concerns related to data reliability,
ethical considerations, and system maintenance. This section discusses the key
advantages and potential limitations of the proposed Al-driven assessment platform.

8.1 Advantages

8.1.1 Enhanced Accuracy with Al Integration

Al-powered assessment models significantly improve the precision and objectivity of
evaluating candidates' technical abilities. By minimizing human biases and subjective
influences, the platform ensures a fairer recruitment process. This is particularly
beneficial in identifying talent based on skill proficiency rather than academic
background or institutional ranking.

8.1.2 Automation for Efficient Evaluation
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The automation of technical assessments streamlines the hiring and evaluation
processes, reducing reliance on manual grading. Organizations can efficiently assess a
large number of candidates within a short timeframe while ensuring consistency and
fairness in performance evaluation.

8.1.3 Real-Time Feedback and Adaptive Challenges

One of the platform’s key features is its ability to provide instant feedback on coding
submissions. This allows users to quickly identify and rectify errors, enhancing their
problem-solving skills. Furthermore, the system supports customizable challenge
parameters, enabling recruiters and educators to tailor assessments according to specific
skill requirements.

8.1.4 Scalability for Large-Scale Applications

The architecture of the platform is designed to handle a high volume of concurrent
users, making it ideal for large-scale coding contests, hackathons, and technical hiring
events. Its scalable infrastructure ensures a seamless experience across various user
demographics, from beginners to advanced programmers.

8.1.5 Data-Driven Insights for Decision-Making

The Al-driven analytics engine generates comprehensive performance reports,
providing recruiters and educators with valuable insights into candidates’ strengths and
areas for improvement. This data-driven approach aids in making well-informed hiring
and training decisions, facilitating targeted skill development initiatives.

8.1.6 Elimination of Educational Bias

Unlike traditional recruitment processes that may favor candidates from reputed
institutions, the Al assessment system focuses solely on an individual’s coding ability.
This ensures a more inclusive hiring process, allowing skilled candidates from diverse
educational backgrounds to compete on an equal footing.

8.2 Disadvantages

8.2. Dependence on High-Quality Training Data

The effectiveness of Al-driven assessments relies heavily on the quality and diversity
of the training datasets. If the dataset is biased or lacks sufficient examples of real-
world programming challenges, the evaluation results may be skewed, leading to
inaccurate skill assessments. Continuous monitoring and refinement of training data are
essential to maintain fairness and accuracy.
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8.2.2 Challenges in Evaluating Specialized Skill Sets

While Al excels in assessing general coding proficiency, it may struggle with niche
technical skills that require domain-specific expertise. For emerging fields such as
cybersecurity, artificial intelligence, and blockchain development, additional human
oversight or supplementary model training may be required to ensure precise
evaluations.

8.2.3 Limitations in Generalization Across Domains

Al models are typically trained on specific datasets, which may restrict their ability to
generalize across diverse programming paradigms. Domain adaptation techniques must
be incorporated to ensure the assessment remains relevant across various industries and
technical disciplines.

9 CONCLUSION

The integration of Al into technical skill assessment marks a significant shift towards
meritocratic and unbiased evaluation in both educational and professional landscapes.
Traditional recruitment practices, often swayed by institutional biases and subjective
criteria, fail to capture the true potential of candidates from diverse backgrounds. The
Al-driven platform proposed in this study addresses these limitations by focusing solely
on demonstrated abilities, offering a fair and transparent approach to evaluating
technical skills. By removing academic and geographical biases, the platform ensures
that every participant is judged purely on their problem-solving capabilities, fostering
an inclusive environment for skill development.

Moreover, the platform enhances the learning journey through its adaptive learning
features, real-time feedback, and comprehensive progress tracking. These
functionalities not only allow participants to identify and address their weaknesses but
also enable continuous skill enhancement tailored to individual learning curves. The
interactive nature of the platform—featuring coding challenges, hackathons, and
dynamic assessments—bridges the gap between theoretical knowledge and practical
application. This hands-on experience is invaluable in preparing users for real-world
challenges, boosting both confidence and competency in technical fields.

For recruiters, this system offers a revolutionary approach to talent acquisition. By
leveraging Al-powered analytics, hiring managers gain access to deep insights into
candidate performance, including code quality, problem-solving efficiency, and
adaptability under pressure. Such granular data empowers organizations to make
informed hiring decisions based on concrete performance metrics rather than relying
on traditional resumes or institutional affiliations. Additionally, the platform’s
scalability allows it to handle large-scale recruitment events, making it an ideal solution
for companies seeking to streamline their hiring processes while ensuring fairness and
consistency.

Looking forward, the future development of this platform will focus on expanding its
capabilities and integrating more advanced Al features to further enhance accuracy and
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reliability. Efforts will include incorporating domain-specific challenges, refining
machine learning models to reduce biases, and enhancing user collaboration through
team-based coding environments. By continuously evolving, the platform aims to
remain at the forefront of educational technology and recruitment solutions, setting new
standards for fairness, efficiency, and effectiveness in skill assessment. Ultimately, this
Al-driven approach not only democratizes access to career opportunities but also sets a
precedent for data-driven decision-making in talent acquisition and education.
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