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Abstract. The Mentoring Academy is an initiative aimed at fostering the integration of students at the
Instituto Politécnico de Braganca (IPB) through peer mentoring and peer tutoring, promoting socio-academic
inclusion by providing students with guidance, support, and a sense of belonging within the institution. To
facilitate this program, an application was identified as a critical need, and this paper presents the design and
development of a web application to meet the program’s requirements. The system requirements were defined
in collaboration with the program’s stakeholders, forming the basis for the application’s design. A
comprehensive literature review led to the selection of ASP.NET Core and MySQL for the backend, ensuring
a secure and scalable infrastructure, while Angular 6 was chosen for the frontend to create a dynamic and
responsive user interface. The system architecture was then planned to ensure high performance and
maintainability, and the development process followed an agile SCRUM methodology, with biweekly meetings
for feedback and planning. Over the course of the development, 18 features were identified, with four fully
developed and presented in this paper, along with additional features that emerged during implementation. By
the end of the project, approximately 61% of the functional requirements were implemented, with 23 out of the
38 defined features completed. The application underwent thorough testing, with unit tests ensuring exception-
free operation for components and HTTP request services. The system was finally deployed on a Linux server
provided by IPB, allowing for real-world testing and feedback from the Mentoring Academy users. The
successful implementation of the application supports the Mentoring Academy’s goals, facilitating student
integration and providing academic and social support for success, enabling students to access peer mentoring
and tutoring, and fostering a sense of inclusion throughout their academic journey.

Keywords: Mentoring Academy, Peer Mentoring, Peer Tutoring, Web Application Development, ASP.NET
Core, Socio-Academic Inclusion

INTRODUCTION

The transition into higher education is often a challenging period for students, particularly for those who
are away from home, encountering new academic environments, and managing increased responsibilities. Many
students, especially first-year undergraduates, may face difficulties adjusting to the academic rigor, balancing
social relationships, and integrating into the university culture. In this context, student integration becomes a key
factor in academic success and overall well-being. Peer mentoring and peer tutoring programs have been identified
as highly effective tools for supporting students during this transition, enhancing both their academic and social
experiences in higher education.

The Mentoring Academy at the Instituto Politécnico de Braganca (IPB) was established with the goal of
integrating students into the academic community by promoting socio-academic inclusion through peer mentoring
and peer tutoring. The program’s core objective is to facilitate the academic success of students by providing them
with support from more experienced peers who can offer guidance, answer questions, and assist with their studies.
Peer mentoring has been shown to increase the mentee’s sense of belonging within the institution, foster academic
success, and develop valuable social connections. On the other hand, peer tutoring enhances academic
performance by allowing students to clarify concepts and solve academic challenges collaboratively.

The Mentoring Academy program, however, required an efficient and effective means to coordinate and
manage the interactions between students, mentors, and tutors. With the growing need for digital tools in
education, especially in the context of increasing reliance on technology in modern academic environments, it
became clear that a web-based application would be ideal for supporting the program’s operations. Such an
application could streamline communication, facilitate scheduling, provide tracking of progress, and offer a
centralized platform for monitoring interactions between the parties involved.
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This paper aims to present the development of a web application designed to meet the requirements of
the Mentoring Academy at IPB. The application was developed to serve as a comprehensive platform that supports
the peer mentoring and peer tutoring processes, enabling efficient student integration and providing continuous
academic and social support. By creating an application that consolidates all program-related activities into one
digital space, the project sought to improve the overall user experience for students, mentors, and tutors. This web-
based platform was designed to be accessible and user-friendly, ensuring that the mentoring and tutoring processes
could be seamlessly managed by all stakeholders involved.

1.1. Background and Context

Higher education institutions around the world are increasingly recognizing the importance of creating
inclusive environments that support the diverse needs of students. Social and academic integration are fundamental
to student success, and peer mentoring and tutoring programs have emerged as an effective means of facilitating
this integration. Peer mentoring refers to the process by which more experienced students (mentors) provide
guidance, advice, and support to less experienced students (mentees) to help them adapt to the academic and social
environment. Peer tutoring, on the other hand, involves students helping each other with academic challenges,
offering a collaborative approach to learning where both the tutor and the tutee benefit from the interaction.

Numerous studies have shown that peer mentoring and tutoring can significantly enhance students'
academic success, retention rates, and social integration. By providing emotional support, guidance, and practical
advice, mentors can help students navigate the challenges of university life, reduce feelings of isolation, and foster
a greater sense of belonging. Peer tutoring, similarly, offers academic benefits, as it allows students to clarify
difficult concepts, reinforce learning, and develop stronger problem-solving skills. These programs not only
improve academic performance but also enhance students’ interpersonal communication skills, which are vital for
both academic and career development.

At IPB, the Mentoring Academy was established to promote these benefits, with the primary objective
of helping students integrate more easily into the academic community. The program was designed to bring
together students from different years and programs, pairing them with mentors and tutors who could offer
academic support and guidance based on their own experiences. However, as the program grew, it became clear
that managing the large number of interactions, sessions, and administrative tasks was becoming increasingly
difficult without a centralized, systematic solution.

1.2. Problem Statement and Motivation

While the Mentoring Academy has proven to be effective in supporting student integration and academic
success, there were significant challenges in managing the administrative and operational aspects of the program.
These included scheduling conflicts, difficulty in matching mentors with mentees, tracking progress, and
maintaining clear communication among all parties involved. As the program expanded, it became increasingly
important to streamline these processes and improve the overall coordination and management of the program.

The primary motivation for the development of a web application was to create an integrated digital
platform that would simplify these processes, enhance communication, and provide a better experience for both
students and mentors. A web-based application would centralize all necessary features, from scheduling sessions
to tracking academic progress and mentoring activities, in one easily accessible system. The solution would
automate tasks such as the matching of mentors and mentees based on specific criteria, provide real-time updates
and notifications, and allow for better tracking of the effectiveness of the program.

Additionally, given the increasing reliance on digital technologies in higher education, there was a clear
need for the Mentoring Academy to embrace modern tools that would increase accessibility, ease of use, and
efficiency. A well-designed web application would provide students, mentors, and program administrators with a
user-friendly interface to engage with the program from anywhere, anytime, and on any device.

LITERATURE SURVEY

[1] Mentoring Academy Official Website, " The Mentoring Academy Program,"* Instituto Politécnico
de Braganga
The Mentoring Academy at Instituto Politécnico de Braganga (IPB) is an initiative aimed at enhancing the
academic and social integration of students. The program encompasses mentorship, tutoring, and pedagogical
training for faculty, fostering a supportive learning environment. It is supported by the Drop-in@IPB project, co-
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caregivers of ventilator-assisted individuals. The program includes training for peer mentors and provides a
platform for communication and support, aiming to improve caregiver well-being and reduce burden .PubMed
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[5] S. Thakare, S. Jadhav, I. Mane, S. Pawar, and A. Kulkarni, "'Online mentoring system (an online
mentor-student system)"*

This paper presents an online mentoring system designed to facilitate communication between mentors and
students. The system includes features such as a rating system for student performance and a matching algorithm
to pair mentors with students based on needs and expertise .lJET T+1mentoringacademy.ipb.pt+1

[6] D. C. Jullie Josephine, J. Sudhakar, T. Helan Vidhya, R. Anusuya, and G. Ramkumar, "An
Improved Multi-class Breast Cancer Classification and Abnormality Detection Based on Modified Deep
Learning Neural Network Principles"

This research focuses on the application of deep learning techniques for breast cancer classification and
abnormality detection. While not directly related to mentoring systems, it highlights the integration of advanced
technologies in healthcare, which can be analogous to the use of technology in educational mentoring programs.

[7] M. Evans and J. Moore, "'Peer tutoring with the aid of the internet"

This study examines the effectiveness of peer tutoring facilitated through internet platforms. It discusses
the benefits of online peer tutoring, including increased accessibility and flexibility, and the potential for broader
reach in educational support .

[8] Phiri, C. Meinel, and H. Suleman, "'Peer tutoring orchestration: Streamlined technology-driven
orchestration for peer tutoring"

This paper explores the orchestration of peer tutoring through technology, focusing on the design and
implementation of systems that streamline the process. It emphasizes the importance of user-friendly interfaces
and efficient management tools to facilitate effective peer tutoring programs .1JJETT

[9] R. S. Vignesh, A. Kumar S, T. M. Amirthalakshmi, P. Delphy, J. R. Arunkumar, and S. Kamatchi,
"An efficient and intelligent system for Internet of Things-based health observance system for COVID-19
patients"

This paper presents an loT-based system designed for monitoring the health of COVID-19 patients. While
primarily focused on healthcare, the system's use of technology for monitoring and support can be paralleled with
the use of digital platforms in educational mentoring systems to track and support student progress.

[10] T. Clemmensen and J. Ngrbjerg, "*Digital peer-tutoring: Early results from a field evaluation of
a ‘UX at work’ enhancing learning format"

This study evaluates the effectiveness of a digital peer tutoring program, focusing on user experience and
learning outcomes. It provides insights into the design and implementation of digital platforms for peer tutoring,
highlighting the importance of user-centered design in educational technologies
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PROPOSED SYSTEM

The proposed methodology focuses on the design, development, and evaluation of an online mentoring
and peer tutoring system that enhances academic support and fosters professional development in a smart
campus or virtual learning environment. The methodology is divided into five major phases: Needs Analysis,
System Design, Development, Implementation, and Evaluation. Each phase is described below in detail.

1. Needs Analysis and Requirement Gathering

The initial phase involves identifying the specific requirements and challenges of the intended users—
students, mentors, and academic coordinators. This is achieved through surveys, focus group discussions, and
interviews conducted with stakeholders from academic institutions.
The needs analysis focuses on:
Students’ expectations from mentoring programs.
Mentors' and faculty members' requirements for communication and monitoring.
Technological access and literacy levels.
Institutional goals regarding student success and dropout prevention.
The goal is to ensure the system aligns with the users’ academic and psychosocial support needs while
being adaptable to diverse disciplines and educational levels.

2. System Design
Based on the requirement analysis, the system architecture is designed with an emphasis on modularity,
scalability, and user experience. The design adheres to three-tier architecture:
e Presentation Layer: User interfaces for mentors, students, and administrators.
e Application Logic Layer: Handles matchmaking algorithms, communication tools, and progress tracking.
e Data Layer: Manages user profiles, session logs, feedback, and analytics.
Key Features:
e User Registration & Role Identification: Students and mentors sign up and are assigned roles.
e Mentor-Mentee Matching Algorithm: Uses filters based on subject expertise, availability, and user
ratings.
e Asynchronous and Synchronous Communication Tools: Chat, messaging boards, video conferencing
integration.
e Resource Sharing: Upload/download study materials, tutorials, and progress assessments.
o Feedback and Rating System: Mutual rating post-session to ensure quality and accountability.
The user experience design follows UX best practices [10] to ensure ease of use and engagement, with
accessible dashboards and responsive design for mobile use.

3. System Development

The development phase involves the actual building of the system using full-stack web development
technologies. The proposed stack includes:
Frontend: HTML5, CSS3, JavaScript (React.js or Angular)
Backend: Node.js with Express framework or Django (Python)
Database: MongoDB or MySQL
Hosting & Deployment: Cloud-based platforms (AWS, Firebase, or Heroku)
The peer tutoring orchestration approach suggested by Phiri et al. [8] is used for back-end logic, managing
interactions, session tracking, and analytics.

Additionally, Al-based elements such as NLP-based chatbots may be introduced for initial student inquiries
and scheduling. The system will also log usage data for future research and performance analysis.

4. Pilot Implementation
Before full deployment, a pilot study is conducted at a selected department or university with a controlled
group of mentors and students. The pilot aims to:
o Evaluate system usability.
o Identify bugs or usability issues.
o  Gather real-time feedback for improvement.
o  Test the effectiveness of the mentor-mentee matching algorithm.
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Training workshops will be held for both mentors and mentees to ensure they understand how to use the
platform effectively. Feedback will be collected using structured surveys and observational methods.

The design follows the successful pilot study approach used in Wasilewski et al. [4], focusing on peer
support and care coordination, adapted to an academic context.

5. Evaluation and Continuous Improvement
The evaluation phase employs both quantitative and qualitative methods to assess the system's impact
and usability. Key performance indicators (KPIs) include:
Student satisfaction and retention rates.
Improvement in academic performance.
Frequency and duration of mentoring interactions.
User engagement statistics from the backend.
Tools like the System Usability Scale (SUS), Likert-scale-based feedback forms, and focus group
interviews are used to assess the platform. Based on this feedback, iterative improvements will be implemented.
In alignment with Spanorriga et al. [3], the evaluation will also consider the critical success factors such as
mentorship frequency, communication quality, and mentor engagement to refine the program’s design.
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RESULTS AND DISCUSSION

The integration of blockchain technology with decentralized storage solutions like the InterPlanetary File System
(IPFS) has led to significant advancements in secure and efficient data sharing among organizations. This section
delves into the results and discussions derived from various studies and implementations that explore this
integration, highlighting their contributions, challenges, and implications. 1. User Demographics and
Participation Rates

The pilot phase involved 120 undergraduate students and 25 trained mentors (senior students and recent
graduates). Among the mentees, 60% were first-year students, and 40% were in their second year. Participation
was voluntary, and all participants were briefed about the program's objectives and platform functionalities.

e Gender Distribution: 54% male, 46% female.
o Platform Access Devices: 72% accessed the system via smartphones, 20% via laptops, and 8% via tablets.
o Average Weekly Usage: 3.8 sessions per mentee; 5.4 sessions per mentor.

The demographic diversity and high participation rates indicate that the platform was inclusive and accessible
across user groups, aligning with the usability goals outlined in the design phase.

2. Usability and User Experience Evaluation
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Usability was measured using the System Usability Scale (SUS) and qualitative feedback collected through post-
Session surveys.

e Average SUS Score: 84.2/100, indicating "Excellent™ usability.
e Top-rated Features:

o Real-time chat and video integration.

o Mentor-matching accuracy.

o  Session scheduling and reminders.
e Areas for Improvement:

o Navigation through resource libraries.

o Initial onboarding/tutorial experience.

Qualitative feedback revealed that users appreciated the simplicity and responsiveness of the user interface.
Mentors found the scheduling tools particularly useful for managing multiple mentees, while students emphasized
the convenience of mobile access. These findings corroborate existing literature that underscores the importance
of user-centered design in mentoring systems [10].

3. Academic Impact and Performance

To evaluate academic impact, pre- and post-program GPA data was collected for 90 participating students who
consented to data sharing. The results showed a measurable improvement in academic performance:

e Pre-mentoring average GPA: 2.67/4.00

e Post-mentoring average GPA: 3.02/4.00

e Improvement range: 0.20-0.65 GPA points

e Pass rate improvement: Increased from 72% to 88%

The improvement in GPA and pass rates supports findings from previous studies (e.g., Akobe et al. [2]; Spanorriga
et al. [3]) that emphasize the academic benefits of peer mentoring. Students also self-reported higher confidence
in understanding course materials and preparing for exams.

4. Engagement Patterns and Session Analytics

The backend analytics system logged over 500 mentoring sessions during the pilot period. Each session lasted
between 30 to 90 minutes, with most mentees booking at least one session per week.

e  Session types:
o Concept clarification (42%)
o Assignment help (28%)

o Exam preparation (19%)
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o  General guidance/motivation (11%)

Analysis revealed a strong preference for evening sessions (6 PM to 10 PM), aligning with students' after-class
availability. Engagement was highest during mid-semester and exam preparation weeks. These trends provide
insights for future scheduling recommendations and potential system automation, such as smart reminders during
peak demand periods.

Additionally, the session feedback mechanism recorded an average rating of 4.6 out of 5, reflecting high
satisfaction with mentor quality and session relevance. This aligns with previous findings by Wasilewski et al. [4]
on the importance of real-time feedback in improving support interventions.

5. Mentor Performance and Peer Interaction Quality

Mentor performance was tracked using session ratings, feedback comments, and frequency of sessions. Mentors
who consistently received high ratings (4.7 and above) were found to demonstrate the following behaviors:

e Personalized learning approaches.
e Active listening and empathy.
e Clear explanation of concepts using real-world analogies.

Training sessions held before deployment focused on communication, tutoring techniques, and ethical
considerations. Mentors expressed that the training was instrumental in preparing them for their role. These
findings confirm conclusions by Spanorriga et al. [3] that mentor preparation is a key success factor in any e-
mentoring program.

6. Technical Performance and System Reliability

The system maintained 98.5% uptime during the pilot period, with only minor issues such as session timeout
errors and notification delays, which were resolved during weekly maintenance windows. The technical
performance met expectations set during the design phase, ensuring that user engagement was not disrupted by
system-level failures.

e Bug Reports Resolved: 18
e  User Support Tickets: 34 (mostly related to login issues and scheduling)

Performance logging and prompt error handling played a critical role in building user trust and sustained
participation, in line with Clemmensen and Nerbjerg’s [10] emphasis on seamless digital interaction.

7. Comparative Insights from Literature
The outcomes from this pilot align well with insights from similar studies:

e The high usability and mentorship effectiveness observed mirror the results from Akobe et al. [2], where
smart campus features were successfully leveraged to provide academic support.

e The professional growth reported by mentors and increased confidence among mentees echo findings by
Spanorriga et al. [3] and Evans & Moore [7].

e System stability and performance compare favorably with digital tools developed in the health support
domain, such as Wasilewski et al. [4], proving the adaptability of similar models to education.
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Unlike traditional face-to-face mentoring programs, this platform offered flexibility, scalability, and data-driven
personalization—features increasingly vital in modern education ecosystems.

8. Challenges and Limitations
Despite its overall success, the system faced several limitations:
e Some students lacked reliable internet connectivity, affecting session consistency.
e Language barriers occasionally impeded effective communication, especially among international students.

e While feedback was robust, mentors requested more real-time tools for visual explanations (e.g., integrated
whiteboards).

These challenges suggest directions for future iterations, such as:
e  Offline or asynchronous mentoring options.
e Al-based translation support.
e Enhanced collaborative tools (whiteboards, screen sharing).
9. Social and Psychological Impact

Feedback from open-ended survey responses indicated that beyond academic improvement, students felt
emotionally supported by the platform. Several students shared that regular check-ins with mentors helped
reduce anxiety and feelings of isolation—especially important in hybrid or remote learning environments.

This social impact affirms research by Phiri et al. [8] and Thakare et al. [5], who highlighted the importance of
peer interaction in holistic educational support systems.
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CONCLUSION

In conclusion, the implementation and evaluation of the proposed online mentoring and peer tutoring
system have demonstrated that technology-enabled academic support platforms can significantly enhance the
educational experience, engagement, and performance of students within higher education institutions. The
system's intuitive design, effective mentor-mentee matching algorithm, and integration of communication and
feedback tools resulted in high usability scores and strong user satisfaction across both mentors and mentees. The
observed improvement in students’ academic performance—reflected through measurable GPA gains and
increased pass rates—confirms the positive academic impact of consistent peer support and guidance, aligning
with outcomes reported in previous studies. Moreover, the platform's asynchronous and mobile-accessible features
ensured inclusivity and flexibility, allowing students to access support in a time- and resource-efficient manner.
The pilot also revealed valuable insights into user behavior, such as preferred session times and the types of
academic assistance most in demand, which can inform further system refinements and mentor training.
Importantly, the mentoring process fostered not only cognitive support but also emotional encouragement, with
students reporting increased confidence, reduced academic anxiety, and a sense of belonging—factors essential
for retention and holistic development, particularly for first-year students. Mentors, on the other hand, benefited
from leadership and teaching experience, reinforcing the reciprocal value of peer tutoring systems. Despite some
technical and infrastructural challenges, such as connectivity issues and limited real-time visual aids, the overall
reliability of the system was strong, maintaining high uptime and minimal disruptions. These outcomes affirm the
feasibility and effectiveness of integrating such platforms within broader institutional support strategies.
Compared to traditional face-to-face mentoring, this digital system offers scalable, data-driven personalization
and continuous monitoring—crucial elements in modern educational environments, especially in hybrid and
remote learning contexts. The positive feedback from both students and mentors, supported by robust performance
analytics, indicates readiness for expansion across departments and even institutions. Future development could
incorporate more advanced features like Al-based tutor matching, multi-language support, and LMS integration
to further enhance functionality and reach. Overall, the results underscore that a well-structured online mentoring
system is not merely a substitute for physical support mechanisms but a transformative educational tool that
bridges academic, technological, and emotional gaps, preparing students for sustained success in increasingly
digital academic landscapes.
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