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Abstract--This paper introduces a novel platform designed to optimize the formation of teams for hackathons and collaborative 

projects. The platform leverages a skill-based matching system, ensuring that users are paired based on their expertise and project 

requirements, fostering better team dynamics and performance. Key features include real-time notifications to keep users informed 

about ongoing hackathons, test results, and project milestones, alongside a mentorship module that connects participants with 

experienced mentors who guide them through the process. AI-driven algorithms are used to assess user competencies and match them 

to suitable teams, while the platform also includes a testing feature that evaluates compatibility and skill levels. Early findings suggest 

that the platform enhances user engagement, streamlines team-building processes, and improves overall project success. However, 

challenges related to fairness in team formation, as well as scalability issues with a growing user base, still need to be addressed. 

Looking toward the future, the paper outlines potential enhancements such as refining the fairness algorithms, integrating more 

advanced AI technologies for accurate matchmaking, and expanding features to improve team synergy and individual development.  

These advancements are expected to further elevate the platform's efficiency and user experience. 

Key words--Team Formation, Skill-based Matching, Technology Assessment, Automated Team Matching, Project Optimization, 

Team Composition. 

I INTRODUCTION 

As technology continues to advance, forming efficient and well-balanced teams has become essential for successful project 

execution across hackathons, corporate environments, and research collaborations. Traditional team formation methods, such as 

manual selection, random allocation, or personal networking, often result in skill imbalances, inefficient collaboration, and lower 

productivity [1][2]. Without a structured selection process, teams may face unequal workload distribution, missing expertise,  

and ineffective teamwork, which can hinder project success and innovation [3]. 

To address these challenges, this research introduces an AI-powered web platform designed to automate team formation using 

skill-based assessments. By leveraging machine learning algorithms, the system analyses individual expertise, project 

requirements, and past collaboration experiences to form optimal teams [4][5]. This data-driven approach ensures that team 

compositions align with project goals, improving workflow efficiency and team synergy [6].The platform integrates real-time 

performance tracking and adaptive assessments, enabling teams to adjust dynamically as project needs evolve. Through graph-

based modelling, teams can be restructured when necessary, ensuring that team compositions remain effective and flexible [7][8]. 

Additionally, predictive analytics assess task complexity and skill compatibility, enhancing the accuracy of automated team 

assignments [9].Beyond skill-matching, the system incorporates social network analysis to strengthen team cohesion and 

collaboration dynamics. By evaluating past interactions, communication styles, and work history, it ensures compatibility 

beyond technical skills, fostering more effective teamwork [12]. Furthermore, AI-driven fairness constraints minimize biases in 

team selection, promoting equitable, diverse, and inclusive teams [13].This AI-powered solution offers a scalable and efficient 

alternative to traditional team formation methods, particularly in high-paced, skill-driven environments where dynamic 

collaboration is necessary. By integrating advanced AI techniques, structured skill assessments, and collaboration metrics, the 

platform enhances team-building efficiency, encourages innovation, and improves overall project outcomes [14]. 

 

II   LITERATURE REVIEW: 

2.1 Unlocking the Power of Skill-Based Team Formation: Skill-based team formation uses algorithms to match individuals 

with the right expertise to tasks, improving team efficiency. Techniques like machine learning and graph-based methods are used 

to form teams with complementary skills, ensuring better performance across various fields, including software development 

and healthcare [2][5][9] Collaborative filtering enhances these algorithms by considering both skills and team dynamics, 

fostering better collaboration [6][7]. Additionally  fairness is integrated to avoid bias and ensure equal opportunities based on 

skills alone [8][10]. These approaches have proven effective in improving team outcomes and cohesion across multiple industries 

[11][12]. 

2.2 Adapting Teams in Real-Time: The Art of Dynamic Team Building:Dynamic team building allows real-time adaptation 

of team structures based on changing tasks and performance. Algorithms using machine learning and historical data enable 

continuous adjustment of team compositions, ensuring alignment with evolving project demands [2][5]. Real-time feedback 
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mechanisms help identify performance gaps and reorganize teams swiftly for better outcomes [4][6].In software development, 

these methods enhance adaptability, allowing teams to meet new challenges efficiently. Social network analysis further supports 

dynamic team building by identifying key relationships for better coordination [7][9]. In summary, dynamic team building 

ensures teams remain flexible and responsive, adapting seamlessly to project changes [10][11]. 

 

2.3 Smart Teams: Leveraging AI and Machine Learning for Optimal Formation:  AI and machine learning are transforming 

team formation by analyzing individual skills and project requirements to optimize team compositions [2][5]. These models 

continuously learn from performance data, refining team structures in real-time for better productivity [4][6]. AI enhances 

collaboration by factoring in both skills and team dynamics, ensuring effective teamwork [7]. Fairness is integrated into these 

algorithms to minimize bias and ensure equal opportunities for all members based on skills alone [8]. Real-time optimization 

allows teams to adapt to changing conditions and maximize performance [9][11]. 

2.4 Ensuring Fair Play: Ethics and Fairness in Automated Team Matching: Ensuring fairness in automated team matching 

requires algorithms to avoid bias based on demographic factors, ensuring equal opportunities for all individuals based on skills 

alone [2][6]. Fairness constraints and metrics are integrated into machine learning models to reduce discrimination in team 

formation [8][7]. Transparent algorithms are essential to ensure accountability and trust in the automated process [4][10]. These 

fairness-focused approaches ensure that teams are formed equitably while maintaining high performance and cohesion. 

2.5 Predicting Success: Modeling Task Complexity for High-Performance Teams: Modeling task complexity helps align 

team composition with project demands, ensuring optimal performance. Machine learning algorithms assess variables like skill 

requirements and task dependencies to dynamically form effective teams [2][5]. These models adjust team structures based on 

evolving conditions, improving adaptability and efficiency [4][9]. Task-specific metrics help identify potential bottlenecks and 

optimize resources for high performance [6][7]. 

2.6 Social Networks and Team Synergy: The Hidden Force Behind Collaboration: Social networks are key to team synergy, 

as they impact member interactions and collaboration. By analyzing social structures, algorithms identify influencers and 

relationships that enhance team performance [2].Social network analysis predicts collaboration patterns, optimizing team 

compositions (4, 7). It also strengthens team cohesion by grouping members with complementary skills and dynamics (9, 5). 

III METHODOLOGY: 

The approach leverages machine learning to match team members based on their skills and task requirements [5]. Social network 

analysis is used to optimize team dynamics by identifying key relationships for better collaboration [7]. Fairness algorithms are 

incorporated to ensure unbiased team formation [8]. Real-time performance feedback is used to continuously refine team 

compositions [9]. 

3.1 Key Components 

3.1.1 Hackathon Discovery and Participation: Users can browse and register for ongoing and upcoming hackathons through 

a comprehensive catalog [2][5] 

-Real-time notifications ensure that users are alerted about relevant hackathons and registration deadlines [6]. 

                                                        

Fig:1 

(Login page of website) 
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Fig:2 

(Final output of Hackomates website) 

3.1.2 Team Collaboration and Communication: 

 -A communication page allows users to share projects, collaborate, and interact with mentors for guidance [4]. 

- Social network analysis helps optimize collaboration by identifying key team members and influencers [5] 

3.1.3 Skill-Based Team Formation and Testing: Teams are formed based on skill assessments, ensuring that the right 

individuals are grouped for optimal performance [2][6]. 

-The platform offers the ability to take tests and assess compatibility with existing teams, improving overall synergy [8]. 

                                                          

 

Fig :3 

(test page: where students can find tests organized and can attempt them) 

 

 3.1.4 Mentorship and Guidance: Experienced mentors are integrated into the platform to guide users and provide feedback 

on their projects [10]. 

- Mentorship is tailored based on the team’s performance, enhancing collaboration and project development [7] 

3.1.5 User Profiles and Achievements: Users can track and display their achievements and projects, which enhances visibility 

in the hackathon community [9] 

3.2 IMPLEMENTATION 

3.2.1 Platform Architecture: The platform is built on a scalable web framework, ensuring efficient handling of user requests, 

real-time updates, and data storage. 

3.2.2 User Interface and Experience: The interface is designed for ease of navigation, with dedicated pages for hackathon 

participation, team collaboration, and personal profiles. 
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3.2.3 Backend Functionality: Machine learning algorithms are integrated to optimize team matching skill assessment, and task 

compatibility for users based on real-time data. 

 

                                                          

Fig:4 

(flowchart for forming group based on test results) 

 

3.3 challenges and future enhancements: 

3.3.1 Scalability: 

Optimizing the platform to handle a growing user base and data volume efficiently. 

3.3.2 Fairness: Enhancing algorithms to minimize bias in team formation. 

3.3.3 AI Integration: Implementing more advanced AI to improve team compatibility and prediction              

 

IV RESULTS AND DISCUSSIONS: 

The platform’s implementation has shown significant improvements in team formation and collaboration. Users have reported 

enhanced team dynamics and better project outcomes due to the skill-based matching system, which pairs individuals based on 

their expertise and the project requirements. Additionally, the real-time notifications and mentor guidance feature has kept users 

engaged and informed, contributing to timely decisions and overall project success. The AI-driven team matching system has 

demonstrated its effectiveness in aligning users with compatible teams, but some challenges remain in ensuring fairness. While 

the platform works well for most users, there is a need for further refinement in the algorithms to reduce potential biases in team 

formation. Users have also suggested that including personality-based matching could improve team synergy and lead to more 

cohesive collaborations. In terms of scalability, the platform has handled a moderate number of users, but as the user base grows, 

issues with system performance and response times have surfaced. Addressing these scalability concerns will be crucial for 

accommodating a larger, more diverse audience. Overall, the platform shows great potential in revolutionizing team-building 

processes, but continuous improvements in both technology and user experience are necessary for its long-term success. Future 

updates focused on refining AI models and integrating additional features are expected to further enhance user satisfaction and 

the effectiveness of team formation. 

                     

 

  

V CONCLUSION 

Create Test
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In conclusion, the platform has demonstrated significant potential in revolutionizing team formation and collaboration processes. 

By utilizing a skill-based matching system, the platform has successfully aligned users based on their individual competencies 

and project requirements, resulting in improved team dynamics and better project outcomes. The inclusion of real-time 

notifications and mentorship features has further enriched the user experience, keeping participants engaged and informed 

throughout the hackathon process.While the AI-driven team matching system has proven effective in most cases, there is still 

room for improvement, particularly in refining fairness algorithms and ensuring more equitable team formation. Additionally, 

scalability has been identified as a key challenge, especially as the user base grows. Addressing these concerns by optimizing 

infrastructure and expanding system capacity will be crucial for the platform’s continued success.Looking ahead, user feedback 

suggests that incorporating personality-based matching and other dynamic features could improve team synergy and 

collaboration. These advancements would enable the platform to provide even more tailored recommendations, enhancing 

overall team performance. Ultimately, the platform holds great promise for transforming team-building practices, but continuous 

development in AI, fairness, and scalability will be essential for realizing its full potential. With these ongoing improvements, 

the platform can offer an even better experience for users and support the formation of high-performance, cohesive teams 

 VI  REFERENCES: 

 [1] Liu, Y., et al. (2019). "Team Formation Using Skill-based Matching in Online Environments." Journal of Information 

Technology & Applications.  

[2] Barnabò, G., et al. (2020). "Algorithms for Fair Team Formation in Online Labour Marketplaces." arXiv.  

[3] Srivastava, B., et al. (2022). "ULTRA: A Data-driven Approach for Recommending Team Formation in Response to Proposal 

Calls." arXiv.  

[4] Ma, S., et al. (2018). "Graph Pattern Matching for Dynamic Team Formation." arXiv.  

[5] Alamri, A.A., & Bailey, B.P. (2017). "Examination of the Effectiveness of a Criteria-based Team Formation Tool." 

ResearchGate.  

[6] Wong, W.L., et al. (2020). "Predictive Models for Dynamic Team Formation Based on Skills and Task Complexity." Springer 

Link.  

[7] Yang, H.J., et al. (2017). "Team Building through Social Network and Skill-Based Matching." ResearchGate.  

[8] Wong, W.L., et al. (2022). "Fostering Student Awareness of Team Skills: A Participative Team Formation Process." 

Educational Technology Journal.  

[9] Cavanaugh, T., et al. (2004). "Automating the Process of Assigning Students to Cooperative Learning Teams." ResearchGate.  

[10] Alamri, A.A., et al. (2024). "Automating Team Competency Assessment in Support of Adaptive Dynamic Simulations." 

ResearchGate.  

[11] Liu, Y., et al. (2021). "Team Building through Machine Learning Algorithms for Multi-skill Assignments." Springer Link.  

[12] Barnabò, G., et al. (2019). "Automated Team Selection: Improving Skill-based Team Matching Algorithms." Springer Link.  

[13] Ma, S., et al. (2021). "Enhancing Collaborative Work with AI-Based Team Formation." IEEE Access.  

[14] Yang, H.J., et al. (2019). "Integrating Social Network Data into Automated Team Formation." IEEE Transactions on 

Engineering Management.  

[15] Wong, W.L., et al. (2021). "Predicting Optimal Team Performance with Data-Driven Methods." Journal of Artificial 

Intelligence Research 

[16] Attai, Julianne, Meagan Flus, and Alison Olechowski. "Examining Conflict Patterns in Hackathon Teams: A Case Study." 

International Conference on-Design Computing and Cognition. Cham: Springer Nature Switzerland, 2024. 

[17] Falk, J., Nolte, A., Huppenkothen, D., Weinzierl, M., Gama, K., Spikol, D., ... & Hayden, L. B. (2024). The future of 

hackathon research and practice. IEEE Access. 

[18] Suominen, A., Jonsson, V., Eriksson, E., Fogelberg, J., & Bäckman, J. (2023). Innovation leadership with mentors for team 

performance in municipal hackathons. In Innovation leadership in practice: How leaders turn ideas into value in a changing 

world (pp. 141-160). Emerald Publishing Limited. 

[19] Förschler, Annina, and Mathias Decuypere. "Where are we heading? Hackathons as a new, relational form of 

policymaking." Journal of Education Policy (2024): 1-22. 

[20] Flus, Meagan, and Ada Hurst. "Design at hackathons: new opportunities for design research." Design Science 7 (2021): e4. 

http://www.ijrti.org/

