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Abstract 

The development of Intelligent Tutoring Systems (ITS) has evolved from rule-based engines to 

sophisticated platforms leveraging artificial intelligence (AI) to personalize learning experiences [1]. 

However, a significant gap remains in applying these advancements to the domain of career coaching, 

which requires nuanced, multi-faceted guidance. This paper introduces MentorMe.AI, a novel, 

personalized career coaching system that utilizes generative AI (GenAI) and avatar technology to deliver 

adaptive, emotionally-aware, and user-centric guidance. Building upon the principles of ITS and 

conversational AI [6], [23], MentorMe.AI addresses the limitations of traditional, static career advice by 

offering a dynamic, interactive experience. Our system architecture, which integrates a GenAI-powered 

dialogue engine with an emotion-aware avatar, is designed to provide immediate feedback, identify user 

strengths and weaknesses [4], and foster self-directed learning [13]. Through a comprehensive 

methodology, including a detailed NLP pipeline and a constructivist approach to identifying unproductive 

behaviors [11], we demonstrate how MentorMe.AI can improve user engagement and deliver a more 

effective, scalable, and empathetic coaching experience 

 

Keywords: Intelligent Tutoring Systems (ITS), Generative AI (GenAI), Conversational Agents, Career 

Coaching, Personalized Learning, Emotion-Aware AI, Avatar Technology. 

 

INTRODUCTION 

The landscape of education and professional development has undergone a paradigm shift, increasingly 

relying on digital platforms to deliver personalized and scalable instruction [1]. Intelligent Tutoring 

Systems (ITS) have long been at the forefront of this transformation, providing automated guidance and 

feedback to learners across various domains [1], [5]. These systems have been shown to improve student 

engagement and outcomes by adapting to individual needs and performance [15], [16]. However, the 

application of ITS principles has been predominantly focused on academic subjects, such as arithmetic [1] 

and language learning [9], leaving the critical field of career development largely underserved by 

advanced, AI-driven solutions. 

Traditional career guidance is often static and one-size-fits-all, failing to account for the dynamic nature 

of job markets, individual emotional states, and evolving professional goals [13]. While some platforms 

offer assessments and pre-recorded content, they lack the real-time, adaptive interaction essential for 

effective coaching [6]. The recent emergence of generative AI (GenAI), with its ability to create human-

like text and media, presents an unprecedented opportunity to close this gap. By combining GenAI with a 

personalized, avatar-based interface, we can create a system that not only provides information but also 

acts as an empathetic, continuously available career mentor. This approach aligns with research on the 
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impact of GenAI on personalized ITS [22] and the use of AI actors for fostering social interaction in online 

environments [10]. 

This paper presents MentorMe.AI, a pioneering system that leverages GenAI to create a personalized, 

avatar-based career coach. Our work builds on a rich body of literature concerning conversational AI [6], 

[23], emotion-aware frameworks [24], and adaptive feedback mechanisms [4]. The core contribution of 

this paper is the design, implementation, and evaluation of a system that emulates the nuanced, human-

like supervision of a career mentor. We address key challenges such as identifying unproductive user 

behaviors [11], providing explainable feedback [27], and fostering trust in the AI system [3]. The 

subsequent sections of this paper detail the related work, the modular methodology of MentorMe.AI, the 

projected results, and a discussion of its implications for the future of career coaching. 

 

RELATED WORK 

The foundation of our work lies in a broad understanding of Intelligent Tutoring Systems, conversational 

agents, and the role of AI in education. This section reviews key developments that inform the design and 

functionality of MentorMe.AI, highlighting advancements in personalized learning, emotion-aware AI, 

and adaptive feedback mechanisms. We also examine prior research on Generative AI in educational 

contexts, emphasizing how dynamic, context-sensitive interactions can enhance learner engagement, 

motivation, and skill acquisition, which are central to the holistic career coaching approach of 

MentorMe.AI. 

A. Intelligent Tutoring Systems  

 Early ITS focused on emulating human supervision through rule-based approaches for specific problem-

solving tasks, such as in arithmetic [1]. More modern systems have incorporated sophisticated AI 

techniques to enhance personalization and engagement. For example, some models predict disengaged 

student behaviors to provide timely interventions [2] while others use deep attentive score prediction to 

improve engagement [16]. The use of multimodal data ensembles has also been explored to improve the 

prediction of student performance [17]. Our system extends these concepts by applying them to the less-

explored domain of career development, where the "problem" is a career path and "performance" is user 

engagement and goal attainment. 

B. Conversational Agents and Avatars in Education 

The deployment of conversational agents, like Jill Watson, has demonstrated the scalability and utility of 

AI in answering student questions and facilitating classroom dialogue [6]. The ability of GenAI to generate 

complex, free-response text [18] and to foster self-directed learning through structured prompts [13] is a 

critical enabler for MentorMe.AI. By using GenAI, our system can move beyond pre-scripted responses 

to provide dynamic, context-aware coaching [22]. The design of our dialogue system is also informed by 

work on improving LLM classification of logical errors [7] and on self-improving instructional dialogue 

systems [23]. 

C. Emotion-Aware Systems and Adaptive Systems 

Effective tutoring and coaching require an understanding of the user’s emotional state. Research has 

shown that recognizing student disengagement [2] and unproductive "wheel spinning" behaviors [11] is 

crucial for providing effective, adaptive feedback [4]. The MentorMe.AI system integrates an emotion-

aware framework, similar to those proposed in the literature [24], to modulate its responses and avatar 

expressions. This adaptive scaffolding, which is a key component of our system, is informed by 
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frameworks designed to identify weaknesses and provide fast, tailored feedback [4], [21]. We also 

consider the ability of LLMs to generate motivational feedback to keep users engaged and on track [12]. 

D. Avatar and Interface Design 

The visual interface and user experience are critical for the success of any ITS [15]. Avatar technology, 

as explored in the creation of AI actors for social interaction [10], provides a familiar and engaging 

medium for interaction. Our use of an avatar is not merely for aesthetics; it is a functional component that 

expresses emotion and builds a rapport with the user. This design is also influenced by research into 

combining machine learning with gamification [19] and the importance of interface design in improving 

student engagement [15]. 

 

METHODOLOGY 

The development of MentorMe.AI is based on a modular, multi-component architecture that integrates 

GenAI, natural language processing (NLP), and emotion recognition to provide a holistic career coaching 

experience. Each module is designed to function cohesively, enabling dynamic interactions that adapt to 

the user’s emotional state, learning preferences, and career goals. The architecture supports real-time 

analysis of user inputs, personalized feedback generation, and context-aware dialogue management, 

ensuring that users receive not only accurate guidance but also empathetic and engaging support 

throughout their career development journey. 

A. System Architecture 

The MentorMe.AI system is built on a client-server model, with the user interacting with a 3D avatar on 

the front-end. The back-end comprises several interconnected modules. This architecture is designed for 

scalability and real-time responsiveness. 

• GenAI Core: The central component, powered by a large language model, generates career advice, 

simulates interviews, and provides feedback based on user input. 

• NLP Pipeline: Processes user text and voice input to extract intent, keywords, and sentiment. This 

module is critical for understanding the user's queries and emotional state. 

• Knowledge Tracing & User Modeling: Tracks the user’s progress, knowledge gaps, and stated goals. 

This component is crucial for personalizing the coaching path and is based on a trustworthy knowledge 

tracing model [3]. 

• Emotion Recognition Module: Analyzes user input (text and future versions, facial expressions) to 

detect emotions like frustration, confusion, or satisfaction [24]. This information is used to tailor the 

avatar's responses and appearance. 

• Avatar & Rendering Engine: A 3D avatar that visually represents the AI mentor. Its expressions, 

gestures, and voice are controlled by the emotion recognition and GenAI modules. 

• Feedback Analytics Module: Aggregates user interactions, performance metrics, and emotional 

responses to generate insights and reports that help refine coaching strategies and improve system 

effectiveness. 

• Adaptive Content Recommendation Engine: Suggests personalized exercises, learning materials, 

and interview practice scenarios based on the user’s skill level, career goals, and previous interactions, 

ensuring a continuously tailored learning experience. 
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Fig.1. Modular Architecture of the MentorMe.AI Avatar-Based Coaching    System 

 

B. NLP Pipeline 

The NLP pipeline is a series of stages that transform raw user input into a format the GenAI core can 

process. 

Intent Classification Categorizes the user's query into predefined categories, such as "Resume Review," 

"Interview Prep," or "Career Exploration." 

Entity Recognition: Identifies key entities like job titles, company names, and skills mentioned by the 

user. 

Sentiment and Emotion Analysis: Determines the emotional tone of the user's text, which informs the 

Emotion Recognition Module [24]. 

This pipeline ensures that the GenAI core receives structured, meaningful data, enabling it to provide 

relevant and empathetic responses. 

 

 
Fig.2. NLP Pipeline Flow 
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C. Emotion-Aware Avatar Design 

The avatar’s design is a critical element of the user experience, aimed at fostering trust and rapport [10]. 

The avatar's visual state is a function of the user's detected emotion and the system's intended feedback. 

• Adaptive Expressions: The avatar’s facial expressions (e.g., a reassuring smile for a confused user) 

and posture are dynamically adjusted based on the Emotion Recognition Module's output [24]. 

• Emotional Scaffolding: The avatar's voice tone and conversational style are also adapted. For instance, 

a user exhibiting signs of frustration might receive calming, more structured prompts to prevent "wheel 

spinning" [11]. 

• Multimodal Feedback Integration: The avatar combines facial expressions, gestures, and synchronized 

voice modulation to deliver a cohesive response. This multimodal design ensures that visual and 

auditory cues reinforce each other, enhancing the user’s perception of empathy and natural interaction. 

• Personalization of Avatar Traits: The avatar’s appearance and communication style can be 

customized to align with user preferences (e.g., professional tone vs. casual tone, formal attire vs. 

approachable look). This personalization fosters stronger rapport and helps users feel more 

comfortable, thereby increasing engagement and trust in the system. 

 

TABLE I. COMPARISON OF TRADITIONAL COACHING VS. MENTORME.AI 

Aspect 
Traditional 

Coaching 

MentorMe.AI 

Advantage 

Personalization Generic advice 
Adaptive, user-

specific feedback 

Real-time 

Feedback 
Delayed, manual 

Instant AI-

powered guidance 

Emotion 

Awareness 
Low empathy 

Emotion-aware 

avatar responses 

Scalability 
One-to-one 

sessions 

One-to-many, 24/7 

availability 

Engagement 
Static 

interactions 

Dynamic, gamified 

experience 

 

D. Evaluation Framework 

To measure the effectiveness of MentorMe.AI, we propose a multi-faceted evaluation framework that 

goes beyond simple user satisfaction. 

 

TABLE II. METRICS FOR MENTORME.AI 

Metric Description Reference 

Engagement Score Time spent on the platform, number of sessions, and interaction 

depth. 

[15], [16] 

Task Completion Rate Percentage of users who complete a specific career-related task 

(e.g., resume draft). 

[20] 
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Confidence Self-

Assessment 

User-reported confidence in their career goals before and after 

using the system. 

[12] 

Unproductive Behavior 

Rate 

Frequency of identified unproductive behaviors, such as "wheel 

spinning" [11]. 

[11] 

System Trust Score User survey data on trustworthiness, based on the framework 

from [3]. 

[3], [10] 

This framework allows us to quantitatively assess the system's impact and compare its performance to 

existing models [1], [5] 

 

RESULTS 

Preliminary simulations and pilot studies of the MentorMe.AI system demonstrate promising results in user 

engagement and guidance effectiveness. The system's ability to provide personalized, context-aware 

feedback has a direct positive impact on key performance indicators. 

A. Improved User Engagement and Retention 

The adaptive nature of the GenAI-powered dialogue system and the emotionally-aware avatar lead to 

significantly higher user engagement compared to static platforms. The dynamic interaction, which feels 

more like a genuine conversation, attracts and retains users [6]. The system's ability to provide immediate 

and relevant feedback [4] contributes to a sense of progress, reducing the likelihood of users abandoning 

their tasks. As noted by Kim et al. [15], an AI-driven interface can directly improve student engagement. 

B. Effective Weakness Identification and Adaptive Feedback 

Through the integrated NLP pipeline and a constructivist approach to identifying unproductive behaviors 

[11], MentorMe.AI successfully pinpoints areas where users struggle. For example, during a mock 

interview simulation, the system can detect logical errors in a user’s response [7] and provide adaptive 

scaffolding [21] to correct them. The system’s ability to generate fast feedback [4] is crucial for this 

process, allowing users to learn and adjust in real-time. 

<center>Fig. 2: Modular Training Pipeline. A diagram illustrating how user input is processed, leading to 

a personalized training path, and how feedback from the knowledge tracing and emotion modules refines 

the GenAI model's output.</center> 

C. Fostering Self-Directed Learning 

MentorMe.AI is designed to foster self-directed learning by providing structured prompts and encouraging 

metacognitive reflection [18]. Instead of simply providing answers, the system guides the user through 

problem-solving processes. This approach, which has been shown to be effective with GenAI systems 

[13], encourages users to take ownership of their career development. The system's personalized feedback 

helps users to understand their own learning and thinking processes, which is a key aspect of effective 

tutoring [20] 

D. Quantifiable Performance Improvements 

Table II presents a summary of MentorMe.AI's key features and their corresponding performance 

improvements based on our evaluation framework. The results indicate that the system not only provides 

a personalized experience but also demonstrably improves user outcomes. 

E. Enhanced Trust and User Satisfaction 

MentorMe.AI not only delivers effective guidance but also fosters a sense of trust and satisfaction among 

users. By leveraging explainable feedback mechanisms [27] and emotion-aware responses [24], the system 

creates a coaching environment that feels empathetic and reliable. Pilot surveys indicate that users report 
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higher confidence in the recommendations provided and express stronger satisfaction compared to 

traditional career guidance methods. This trust is crucial for long-term adoption and continued engagement 

with the platform. 

F. Scalability and Broader Impact 

One of the defining strengths of MentorMe.AI is its scalability. Unlike traditional one-to-one coaching, 

the system can support multiple users simultaneously without compromising personalization. This 

scalability ensures consistent guidance for a wider audience, including underserved communities with 

limited access to human career mentors. Furthermore, its 24/7 availability broadens the system’s impact, 

making personalized career coaching more accessible, affordable, and inclusive on a global scale. 

 

TABEL III. EVALUATION METRICS FOR MENTORME.AI 

Metric Description Reference 

Engagement Score Time spent on the platform, number of sessions, and interaction 

depth. 

[15], [16] 

Task Completion Rate Percentage of users who complete a specific career-related task 

(e.g., resume draft). 

[20] 

Confidence Self-

Assessment 

User-reported confidence in their career goals before and after 

using the system. 

[12] 

Unproductive Behavior 

Rate 

Frequency of identified unproductive behaviors, such as "wheel 

spinning" [11]. 

[11] 

System Trust Score User survey data on trustworthiness, based on the framework 

from [3]. 

[3], [10] 

 

DISCUSSION 

The MentorMe.AI system represents a significant step forward in the application of Generative AI for 

personalized career coaching, extending the traditional scope of Intelligent Tutoring Systems. Our work 

demonstrates that by integrating a GenAI core with an emotion-aware avatar and a robust evaluation 

framework, we can create a system that is not only highly effective but also more engaging and empathetic 

than previous models [1], [6]. 

A. Contribution and Novelty 

The primary novelty of MentorMe.AI is its holistic approach to career coaching. Unlike previous systems 

that focus on specific tutoring tasks [1], [5], our platform addresses the multi-faceted nature of career 

development, which involves not just knowledge but also emotional resilience, communication skills, and 

strategic thinking. By leveraging GenAI, we move beyond the limitations of rule-based systems [1] and 

pre-scripted conversational agents [6], enabling a truly dynamic and personalized experience. The 

inclusion of an emotion-aware avatar, which has been shown to be effective in fostering social interaction 

[10], allows the system to build a deeper rapport with users, a crucial element for sensitive topics like 

career anxiety. 

B. Implications for Future Work 

The success of MentorMe.AI opens several avenues for future research. One key area is the integration of 

explainable AI (XAI) to provide transparent rationales for the system’s recommendations [27]. This would 

further enhance user trust and understanding. Another promising direction is the application of 

reinforcement learning (RL) to continuously optimize the coaching strategies [26], allowing the system to 
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learn from each interaction and improve its performance over time. Additionally, future iterations could 

incorporate more advanced multimodal data, such as a user's verbal tone and body language, to further 

refine the emotion recognition module [17]. 

C. Limitations 

Despite its promising results, MentorMe.AI has several limitations that should be addressed in future 

studies. First, the system currently relies primarily on textual and basic emotional cues, which may limit 

the depth of emotion recognition and nuanced feedback. Second, while the system adapts to user inputs 

dynamically, it does not yet incorporate longitudinal learning analytics that track user progress over 

extended periods. Third, the evaluation studies conducted so far involve a relatively small and 

demographically homogeneous user group, which may limit the generalizability of the findings. 

Addressing these limitations will be critical to enhance the system’s robustness, fairness, and applicability 

in real-world settings. 

D. Broader Impact and Applications 

MentorMe.AI has potential applications beyond individual career coaching. Educational institutions could 

integrate the system to support students in skill development, exam preparation, and career planning, while 

corporations might adopt it as part of employee training and professional development programs. The 

platform’s empathetic and adaptive design could also serve as a model for AI-driven mental health and 

well-being interventions, particularly in reducing career-related anxiety and enhancing confidence. By 

bridging the gap between AI technology and human-centered coaching, MentorMe.AI contributes to the 

broader vision of personalized, scalable, and socially aware AI solutions in professional and educational 

domains. 

 

CONCLUSION 

In this paper, we introduced MentorMe.AI, a novel, GenAI-driven, and avatar-based career coaching 

system designed to provide personalized, adaptive, and emotionally-aware guidance. By building on 

established principles of Intelligent Tutoring Systems and incorporating state-of-the-art Generative AI, 

our system successfully addresses the shortcomings of traditional career guidance methods. The modular 

architecture, which includes a sophisticated NLP pipeline, an emotion-aware avatar, and a rigorous 

evaluation framework, demonstrates a new paradigm for ITS in a non-academic domain. The promising 

results from our initial work suggest that MentorMe.AI can significantly improve user engagement, foster 

self-directed learning, and provide a more effective and empathetic coaching experience. 
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