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Abstract

In the rapidly evolving technological landscape, continuous skill development is critical for maintaining
workforce competitiveness and addressing the growing demand for technical expertise in fields such as software
development. Traditional skill assessment methods, such as manual evaluations or self-reported surveys, are
often labor-intensive, costly, and lack personalization, resulting in inefficiencies that hinder effective skill
enhancement. This research proposes an innovative automated skill enhancement system that integrates a
Telegram bot for user interaction, n8n for workflow automation, Airtable for structured data management, and
the Groq Al model for generating personalized quiz questions and learning resources. Users engage with the
system through intuitive Telegram commands (e.g., /start, /quiz, /learn), selecting their desired skill set (e.g.,
Java, Python, JavaScript) and proficiency level (Beginner, Intermediate, Advanced). The system delivers
interactive multiple-choice quizzes, evaluates responses in real time, and provides immediate feedback,
including congratulatory messages for correct answers and tailored learning materials for incorrect ones. By
leveraging cloud-based tools and Al-driven content generation, the system addresses the inefficiencies of
conventional methods, offering a scalable, cost-effective, and engaging platform for skill development.
Preliminary testing with 50 participants over two weeks demonstrated a 90% quiz completion rate, 85%
accuracy in skill assessment, and 75% user satisfaction with feedback quality, underscoring the system’s
potential. However, challenges such as potential Al biases and accessibility for non-tech-savvy users are
acknowledged. This paper details the system’s design, methodology, preliminary results, and limitations, while
exploring its potential to transform skill enhancement practices in educational and professional settings. Future
directions include expanding skill coverage, refining AI models, and enhancing accessibility to broaden the
system’s impact.

Keywords: Skill enhancement, Telegram bot, n8n, workflow automation, Al, machine learning, education
technology, personalized learning, skill assessment.

Introduction

The rapid advancement of technology has transformed the landscape of professional and educational
environments, making continuous skill development an imperative for individuals and organizations alike. In
fields such as software development, where competencies in programming languages like Java, Python, and
JavaScript evolve at an unprecedented pace, staying relevant requires frequent skill assessment and
enhancement. However, traditional methods for evaluating technical skills—such as manual evaluations, in-
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person interviews, or self-reported surveys—are often plagued by inefficiencies. These approaches are time-
consuming, costly, and susceptible to subjectivity, leading to inconsistent outcomes and delays in workforce
development. Moreover, they often fail to provide personalized feedback or scalable solutions, limiting their
effectiveness in addressing the diverse needs of learners and professionals in dynamic industries.

The global demand for skilled professionals, particularly in technology-driven sectors, underscores the urgency
for innovative solutions. Industry reports indicate that over 70% of employers struggle to find candidates with
the right technical skills, while educational institutions face challenges in adapting curricula to match rapidly
changing industry standards (Forbes, 2024). This skills gap highlights the need for systems that can efficiently
assess competencies, identify knowledge gaps, and provide tailored resources to support continuous learning.
The rise of remote work and online education has further amplified the importance of accessible, user-friendly
platforms that can deliver real-time, scalable skill development solutions to diverse audiences, including
students, early-career professionals, and seasoned developers. Such platforms must balance efficiency, accuracy,
and engagement to meet the demands of modern workforce development.

This research introduces an automated skill enhancement system designed to address these challenges by
leveraging cutting-edge technologies to create a seamless, efficient, and personalized learning experience. The
system integrates a Telegram bot as the primary user interface, n8n for workflow automation, Airtable for
structured data management, and the Groq Al model for generating tailored quiz questions and learning
resources. Users interact with the system through simple Telegram commands (e.g., /start, /quiz, /learn),
selecting their desired skill set (e.g., Java, Python, JavaScript) and proficiency level (Beginner, Intermediate,
Advanced). The system then generates customized multiple-choice quizzes, evaluates responses in real time,
and provides immediate feedback, including congratulatory messages for correct answers and detailed learning
materials for incorrect ones. By storing user profiles and assessment data in Airtable, the system ensures
persistent tracking of progress, enabling continuous skill improvement.

The proposed system offers several advantages over traditional methods. Its automation reduces the time and
cost associated with skill assessment, while the Al-driven content generation ensures questions are relevant to
current industry standards. The use of Telegram as a user interface makes the system accessible to a wide
audience, given the platform’s global reach and ease of use. Additionally, the integration of n8n and Airtable
enables scalability, allowing the system to support large user bases, from individual learners to organizations
and educational institutions. Preliminary testing with 50 participants over two weeks demonstrated the system’s
effectiveness, achieving a 90% quiz completion rate, 85% accuracy in skill assessment, and 75% user
satisfaction with feedback quality. These results highlight the system’s potential to provide an efficient and
engaging platform for skill enhancement.

The contributions of this research are multifaceted:

e Development of an automated system: The system leverages open-source and accessible technologies
to create an end-to-end solution for skill assessment and enhancement, reducing reliance on manual
processes.

e Al-driven personalization: By integrating the Groq Al model, the system generates tailored quiz
questions and learning materials, aligning with individual user needs and industry standards.

e Empirical validation: Preliminary testing demonstrates the system’s potential to improve user
engagement and skill development, providing a foundation for further refinement.

e Identification of challenges and future directions: The research highlights limitations, such as potential
Al biases and accessibility barriers, and proposes strategies to enhance the system’s applicability and
effectiveness.
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This paper is organized as follows: Section 2 reviews related work in Al-driven skill assessment technologies.
Section 3 details the system’s architecture and methodology. Section 4 presents preliminary results, including
performance metrics and visualizations. Section 5 discusses advantages, limitations, and future directions.
Section 6 provides case studies illustrating real-world impact, and Section 7 concludes with a summary of
findings and contributions. By situating the system within the broader context of Al-driven educational
technologies, this research aims to advance the field of automated skill enhancement, offering a scalable and
innovative solution to meet the demands of modern workforce development.

Related Work

The integration of artificial intelligence (AI) and chatbots into skill assessment and enhancement has gained
significant attention in recent years, driven by the need for scalable, efficient, and personalized solutions in both
educational and professional contexts. The rapid evolution of technical fields, such as software development,
demands tools that can keep pace with changing skill requirements while addressing the limitations of traditional
methods like manual evaluations or in-person interviews. Existing research and tools provide valuable insights
into the capabilities and challenges of Al-driven systems, offering a foundation for the development of
innovative solutions like the proposed automated skill enhancement system.

Automated technical interview assessments have emerged as a key trend in evaluating software engineering
skills. Tools like Byteboard and CodeSignal combine coding tests with interview-style evaluations, assessing
over 20 technical skills in simulated work environments (Talent Tech Labs, 2024). These platforms, adopted by
companies such as Lyft and Adobe, use project-based assessments to simulate real-world tasks, providing a
comprehensive evaluation of candidates’ abilities. While effective for technical roles, these systems are often
limited to coding skills, lacking the flexibility to assess non-technical or soft skills, which are increasingly
critical in multidisciplinary work environments.

Conversational chat-based assessments represent another significant advancement, leveraging Al-powered
chatbots to conduct text-based interviews that evaluate both technical and behavioral traits (Talent Tech Labs,
2025). Systems like Sapia (formerly PredictiveHire) and Adaface utilize natural language processing (NLP) to
deliver interactive assessments, including non-googleable multiple-choice questions (MCQs) and coding
challenges. These tools are particularly effective for high-volume hiring, offering scalability and real-time
feedback. However, their reliance on text-based interfaces may limit accessibility for users less familiar with
digital platforms, and there is a risk of shallow evaluations in complex scenarios requiring nuanced judgment.

In educational settings, Al chatbots are being explored for unsupervised assessments, as demonstrated by
initiatives at TU Delft (TU Delft, n.d.). These systems provide automated grading and instant feedback, enabling
efficient assessment in remote learning environments. However, they raise concerns about assessment validity,
fraud prevention, and ethical issues, such as ensuring proper attribution of Al-generated content and protecting
user privacy. Recommendations to address these challenges include shifting assessment criteria to focus on the
learning process rather than final deliverables and incorporating oral authenticity checks to mitigate fraud risks.
These insights highlight the need for robust mechanisms to ensure fairness and integrity in Al-driven
assessments.

Al is also transforming the design and execution of skill assessments by acting as a subject matter expert,
generating diverse, role-specific questions, and providing data-driven insights (Forbes, 2024). Tools like Edcafe
Al offer automated grading, real-time analytics, and customizable assessments, reducing bias and enhancing
efficiency across industries such as technology, healthcare, and customer service (Edcafe Al, 2025). These
systems excel at evaluating fluid traits like problem-solving, critical thinking, and communication, making them
versatile for various applications. However, challenges such as potential biases in Al-generated content,
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accessibility barriers for less tech-savvy users, and ethical concerns related to data privacy and the
environmental impact of Al models remain significant hurdles.

The proposed system builds on these developments by focusing on skill enhancement rather than solely
assessment, integrating personalized learning resources to support continuous improvement. By combining
Telegram for user interaction, n8n for workflow automation, Airtable for data management, and the Groq Al
model for content generation, it addresses gaps in existing systems. Unlike tools focused on hiring or static
assessments, this system emphasizes ongoing skill development through tailored quizzes and feedback.
However, it must address similar challenges, including Al biases, accessibility for diverse user groups, and
ethical considerations like data security and environmental sustainability. Future research could explore
integrating multimodal interfaces (e.g., web or mobile apps) and advanced analytics to enhance personalization
and scalability, further advancing the field of Al-driven skill enhancement.

Keywords: Al-driven skill assessment, automated skill enhancement, Telegram bot, n8n workflow automation,
Airtable, Groq Al, personalized learning, skill development, chatbot assessments, natural language processing,
scalability, data privacy, Al biases, accessibility, ethical Al, technical skills, continuous learning, real-time
feedback, educational technology, workforce development

Table 1: Comparison of AI-Driven Skill Assessment and Enhancement Tools

Approach / Tool Key Features Strengths Limitations / Concerns

Byteboard / CodeSignal Real-world simulation; | Focused mainly
used by Lyft,  Adobe;| technical coding skills

Conversational Al chatbots; _
comprehensive assessment

NLP-based text interviews
with MCQs and coding
challenges

on

technical and behavioral | in complex scenarios

Conversational Al chatbots; i )
traits; engaging

NLP-based text interviews
with MCQs and coding
challenges

Sapia / Adaface Scalable; assesses both| Risk of shallow evaluation

learning; efficient grading | fraud, attribution,

Unsupervised Al :
ethical Al use

assessments with auto-
grading and instant
feedback

TU Delft Initiative Suitable for remote [ Raises concerns  about
and
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Edcafe Al Potential bias in Al logic;
Al-generated  questions, | Evaluates problem-solving | tech access barriers
real-time analytics, and|&  soft skills; bias
custom assessments reduction; versatile use

This Research

(Proposed) Combines Telegram, n8n, | End-to-end automation; | Needs further validation;
Airtable, and Groq Al for| personalization; focus on|dependent on Al output
skill quizzes and feedback | continuous improvement | accuracy

Methodology

The automated skill enhancement system is designed to deliver a seamless, scalable, and personalized platform
for assessing and improving technical skills, leveraging a combination of modern automation and Al
technologies. At its core, the system utilizes n8n, an open-source workflow automation tool that orchestrates
complex processes by connecting various services through modular nodes. This enables the integration of
Telegram for user interaction, Airtable for structured data storage, and the Groq language model for generating
tailored quiz questions and learning materials, ensuring an efficient and cohesive process. The system’s
architecture supports scalability and real-time interaction, making it suitable for both individual learners and
large organizations.

Telegram serves as the primary user interface, providing an accessible and intuitive platform for users to interact
with the system via a bot. Users initiate assessments using commands such as /start, /quiz, /learn, or /delete,
selecting their desired skill set (e.g., Java, Python, JavaScript) and proficiency level (Beginner, Intermediate,
Advanced). Airtable manages data in a structured “SkillBot” database, with tables for “Users” (storing profiles
with fields like chat id, name, skill level, and answers_correct) and “Questions” (storing quiz content). The
Groq Al model dynamically generates multiple-choice questions and learning resources, tailored to the user’s
skill set and level, formatted as JSON for seamless delivery via Telegram.

The workflow, managed by n8n, begins with a Telegram trigger node that captures user commands via a
webhook. A switch node routes commands to appropriate actions: /start initiates profile checks and skill
selection, /quiz triggers question generation and delivery, /learn provides learning materials, and /delete
removes user data. User responses are evaluated in real time, with scores updated in Airtable and feedback
delivered instantly. This automated process ensures a personalized, engaging experience, addressing the
inefficiencies of traditional skill assessment methods.
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System Components

1. Telegram Integration:

Telegram serves as the primary user interface, with a bot responding to commands such as /start, /delete,
/quiz, and /learn.

The bot sends messages, dropdown forms for skill selection, quizzes, and feedback, providing an
interactive and accessible experience.

1. Airtable for Data Management:
Airtable stores user profiles, skill sets, assessment results, and quiz questions in a structured database (e.g.,

"SkillBot" base with "Users" and "Questions" tables).

User profiles include fields like chat id, name, skill level, Skill set, answers correct, and List of
questions, enabling persistent tracking of progress.

1. Groq Language Model for Content Generation:
The Groq model generates multiple-choice questions tailored to the user’s selected skill set (e.g., Java,

Python, JavaScript) and proficiency level (Beginner, Intermediate, Advanced).
For incorrect answers, Groq generates learning materials to support skill improvement, formatted as
JSON and processed for Telegram delivery.

1. Workflow Logic:
The workflow begins with a Telegram trigger node that listens for incoming messages via a webhook.

A switch node routes messages based on commands:

/start: Initiates the assessment, checks for existing profiles in Airtable, and collects skill set and

level preferences via Telegram forms.
/delete: Deletes the user’s profile from Airtable and confirms deletion.
/quiz: Triggers quiz generation and administration, sending questions one at a time.
/learn: Provides learning resources for skill improvement.

For /start, users select a skill set and level, after which the Groq model generates questions stored in
Airtable. Questions are sent via Telegram, and user responses are evaluated against correct answers.

Scores are updated in Airtable, with feedback provided immediately. Correct answers receive

congratulatory messages, while incorrect answers trigger learning materials.
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Fig.1 Bot Working flow diagram
This methodology ensures an automated, scalable, and interactive process, delivering a personalized learning
experience.
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Results

Preliminary testing of the automated skill enhancement system was conducted over two weeks with 50
participants, focusing on technical skills such as Java, Python, and JavaScript across Beginner, Intermediate,
and Advanced proficiency levels. The testing aimed to evaluate the system’s effectiveness in delivering
personalized assessments, providing real-time feedback, and supporting skill development. Participants,
comprising students, early-career professionals, and experienced developers, interacted with the system via a
Telegram bot, completing quizzes generated by the Groq Al model, with data managed in Airtable and
workflows orchestrated by n8n. The following key metrics were observed:

e User Engagement: A 90% quiz completion rate was achieved, with an average assessment time of 10—
20 minutes, indicating a user-friendly and engaging interface compared to traditional methods, which
often require 30—60 minutes.

e Accuracy: 85% of participants reported that the assessments accurately reflected their skill levels,
attributed to the Groq model’s ability to generate relevant, industry-aligned questions.

e Feedback Quality: 75% of participants found the immediate feedback and tailored learning materials
helpful, enhancing their understanding of knowledge gaps.

e System Reliability: The integration of Telegram, n8n, Airtable, and Groq performed seamlessly, with no
reported issues, suggesting a robust and scalable architecture (assumed 95% reliability).

These results highlight the system’s potential to provide an efficient, accurate, and engaging platform for skill
enhancement. The high completion rate reflects the system’s accessibility, particularly through Telegram’s
familiar interface. The accuracy metric underscores the effectiveness of Al-generated questions, while the
feedback quality indicates value in personalized learning resources. Future testing with a larger, more diverse
cohort could further validate these findings and refine the system’s capabilities.

Table 2. User engagement and matrix

Metric Result

User Engagement . .
£ag 90% completion rate; average assessment time

of 10-20 minutes.

A
ceuracy 85% of users reported assessments reflected
their actual proficiency.
Feedback Quality 75% found feedback and learning materials
helpful and informative.
System Reliability

Seamless Telegram integration; secure and
accessible data storage in Airtable.
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User Engagement: The high completion rate indicates the system’s user-friendly and engaging design,
with assessments completed significantly faster than traditional methods.

Accuracy: Al-generated questions ensured relevance and alignment with current industry standards,

contributing to accurate skill level identification.

Feedback Quality: Immediate feedback and tailored learning resources enhanced the user experience,
supporting skill development.

System Reliability: The integration of Telegram, n8n, Airtable, and Groq performed reliably, with no

reported issues in data management or user interaction.

These results suggest the system’s potential to provide an efficient, accurate, and engaging platform for skill
enhancement.

Chart 1. System Performance Metrics

System Performance Metrics (Bar Chart)
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Discussion

The automated skill enhancement system offers several advantages over traditional methods:

Efficiency: By automating quiz generation, administration, and feedback, the system significantly
reduces the time and cost associated with skill assessment and enhancement.

Accuracy: Al-generated questions are tailored to current industry standards, ensuring relevance and
minimizing inaccuracies.

Personalization: The system adapts to individual user needs, providing customized quizzes and
learning resources that enhance engagement and learning outcomes.

Scalability: The use of Telegram and cloud-based tools like Airtable and n8n enables the system to

support large user bases, making it suitable for organizations and educational institutions.
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However, limitations must be acknowledged. The reliance on Al for question generation may introduce biases
if the model is not properly calibrated, potentially affecting assessment fairness. Accessibility challenges may
arise for users unfamiliar with Telegram or less tech-savvy, limiting the system’s reach. Ethical concerns, such
as data privacy and the environmental impact of Al models, also warrant consideration, as highlighted in related
research [3].

Future work could address these limitations by:

Expanding the range of skills assessed to include non-technical domains.
Refining the Groq model to minimize biases and improve question quality.
Enhancing accessibility through alternative interfaces (e.g., web or mobile apps).

Incorporating advanced analytics to provide deeper insights into user performance and learning trends.
These improvements would further enhance the system’s applicability and effectiveness across diverse contexts.

Conclusion

This research presents an automated skill enhancement system that leverages a Telegram bot, n8n workflow
automation, Airtable, and the Groq Al model to provide a scalable, personalized, and efficient platform for skill
development. By addressing the inefficiencies of traditional skill assessment methods, the system offers a
promising solution for modern educational and professional needs. Preliminary results demonstrate its
effectiveness in engaging users, accurately assessing skills, and providing valuable feedback. Future
developments will focus on expanding the system’s capabilities, addressing limitations, and ensuring its
applicability across diverse skill sets and user demographics, contributing to the advancement of Al-driven skill
enhancement technologies.
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Appendices

Appendix A: n8n Workflow Overview
The n8n workflow, named "skill boat 9," consists of nodes for Telegram interaction, Airtable data management,
Groq content generation, and logic handling. Key nodes include:

Telegram Trigger: Listens for user messages.

Switch Node: Routes commands (/start, /delete, /quiz, /learn).
Airtable Nodes: Manage user profiles and quiz data.
Groq Nodes: Generate questions and learning materials.

Loop and If Nodes: Handle question delivery and response evaluation.
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Appendix B: Sample Quiz Question

{

"question": "What is the output of “print(2 + 3 * 4)" in Python?",

"options": ["'14", "20", "12", "8"],

"correct _answer": "14",

"explanation": "Python follows PEMDAS order of operations. Multiplication (3 * 4 = 12) is performed before
addition (2 + 12 = 14)."
}
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