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ABSTRACT: The AI-Based Career Navigator is an intelligent web-based system designed to help high school and
college students identify suitable career paths with precision and confidence. Powered by advanced machine learning
algorithms, the platform analyzes user inputs such as skills, interests, academic background, and career goals to
generate personalized recommendations. The system employs a stacked ensemble learning approach combining seven
machine learning models: K-Nearest Neighbors, Random Forest, Extra Trees, Gradient Boosting, XGBoost, Support
Vector Machine, and Logistic Regression as the meta-learner. This ensemble achieves superior accuracy by leveraging
the strengths of each base model. The frontend is developed using HTML, CSS, JavaScript, and React.js, while the
backend utilizes Django REST Framework with PostgreSQL database. The system provides comprehensive features
including psychometric assessment, career recommendations, college suggestions, career roadmaps, scholarship finder,
and an AI-powered career counselor. By combining modern web technologies with advanced ensemble learning
capabilities, the AI-Based Career Navigator delivers accurate, adaptive, and fast career guidance, empowering users to
make informed decisions about their professional future.
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I. INTRODUCTION

In today's rapidly evolving job market, choosing the right career path is one of the most significant and challenging
decisions facing students. This decision is heavily influenced by various factors, including personal talents, educational
background, and the ever-changing demands of the labor market. Despite possessing diverse skills, many students
struggle to identify and align their abilities with suitable career options. Traditional career counseling methods often
fall short in providing the personalized guidance needed to navigate this complex decision-making process
effectively[1].

The integration of artificial intelligence and machine learning in educational systems is revolutionizing the way
students are guided toward their career paths. These systems must not only provide accurate predictions but also adapt
to diverse profiles and skillsets. Ensemble learning models, particularly stacked frameworks, have emerged as effective
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methods to meet these demands. By combining the predictive strengths of multiple algorithms, stacked models achieve
robust and reliable outcomes in classification tasks[2].

To address the gap in personalized career guidance, we have developed an innovative approach that leverages stacked
ensemble learning and psychometric assessment technologies. Our model integrates multiple machine learning
algorithms to predict suitable career paths based on a comprehensive analysis of students' skills, interests, and
educational histories. By combining seven ML algorithms into a stacked ensemble, we achieve superior accuracy
compared to individual models. The system also incorporates natural language processing for the AI counselor feature,
providing real-time career guidance.

Our solution includes a user-friendly web application featuring a psychometric assessment quiz, career
recommendations, college suggestions focused on Tamil Nadu institutions, career roadmaps, scholarship finder, and an
AI-powered career counselor. By providing tailored guidance, our system empowers students to make informed
decisions about their professional futures, ultimately enhancing their career satisfaction and success.

II. LITERATURE SURVEY

In recent years, several online platforms have been developed to assist students in making informed career
decisions. These systems provide guidance based on student interests, academic performance, and aptitude. However
each platform has certain limitations which highlight the need for improved solutions[3].

A. Existing Career Guidance Platforms
Platforms such as Shiksha and Careerguide provide information about courses, colleges, and career options for
students. These platforms mainly focus on delivering static information such as college rankings, entrance exams,
eligibility criteria, and admission procedures. While they are highly useful for general exploration, they do not provide
highly personalized career recommendations based on individual student profiles, skills, or interests[4].

For school students, platforms like Mindler offer career assessments and psychometric tests to identify student interests
and strengths. These systems provide structured guidance and detailed reports. However, they often rely on lengthy
questionnaires and predefined models, which may not always adapt to dynamic user preferences or changing career
trends[5].In the case of college students and graduates, platforms such as LinkedIn and Naukri.com help users explore
job opportunities, build professional networks, and apply for jobs. However, these platforms primarily focus on job
searching rather than guiding users in selecting the most suitable career path based on their skills, interests, and
academic background[6].

B. Machine Learning in Career Prediction
Recent research has demonstrated the effectiveness of machine learning in career guidance systems. Zabokritsky et
al.[7] proposed a smart chatbot architecture using NLP and ML for health care assistance, which can be adapted for
career counseling. The study describes how ML algorithms such as KNN, Random Forest, and Decision Tree can be
combined to achieve superior performance.

Chen et al.[8] explored the use of chatbots in educational and vocational help, emphasizing the significance of Natural
Language Processing in comprehending user requests. The authors proposed a chatbot prototype aimed to help
undergraduate and graduate students make academic and career selections by identifying dominant personality
types.Recent studies by Guru et al.[9] presented an AI-driven career guidance system that integrates psychometric
profiling with machine learning models. The system analyzes individual traits using validated psychological
frameworks including Big Five Personality Traits, Myers-Briggs Type Indicator (MBTI), and VAK learning styles.
Their best- performing model achieved an accuracy of 99.06%, demonstrating that combining psychometric and
technical features significantly improves prediction reliability.

Limitations of Existing Systems
The key limitations identified in existing career guidance systems include:
Lack of personalized career recommendations tailored to individual users
Heavy dependence on static information or manual guidance systems
Use of lengthy and complex assessment methods that consume time
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Focus mainly on job searching rather than career selection
Limited use of advanced ensemble learning techniques
Lack of real-time intelligent guidance with easy accessibility

III. PROPOSED SYSTEM

The proposed AI-Based Career Navigator addresses the limitations of existing systems by integrating stacked ensemble
learning with comprehensive psychometric assessment. The system architecture is designed to provide end-to-end
career guidance including assessment, recommendation, roadmap planning, and continuous support through AI
counseling.

System Architecture
The system follows a modular architecture with distinct components for user interaction, data processing, machine
learning prediction, and recommendation generation. Figure 1 illustrates the overall system architecture.

Fig. 1. System Architecture of the Career Guidance Platform

Technology Stack
The system employs a modern technology stack optimized for scalability and performance: Frontend: HTML ,CSS, JavaScript, React.jsfor responsive user interface Backend: Django REST Framework for API development Database: PostgreSQL for efficient data storage and retrieval Machine Learning: Python with scikit-learn, XGBoost libraries AI Integration: Grok API for intelligent career counseling

1) Psychometric Assessment
The system employs a scientifically designed 43-question psychometric assessment aligned with India's NEP 2020
framework. The assessment covers multiple dimensions including aptitude, interests, personality (RIASEC model), and
skills to match users with the right career from 500+ options. Figure 2 shows the assessment interface.

Fig. 2. Psychometric Assessment Interface
2) AI Career Counselor
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The integrated AI counselor, powered by Grok, provides real-time career guidance. Users can ask questions about
career paths, skills, salaries, interviews, and receive personalized responses. Figure 3 demonstrates the AI counselor
interface.

Fig. 3. AI Career Counselor Interface

3) Scholarship Finder
The scholarship finder module helps students discover government scholarships, state schemes, and private fellowships
filtered by stream, income, caste category, and state. Figure 4 shows the scholarship finder interface.

Fig. 4. Scholarship Finder Interface

4) College Compass and Career Roadmap
The College Compass feature suggests colleges in Tamil Nadu focusing on arts and science, medical, and engineering
institutions. The career roadmap provides a structured path to reach career destinations, including required skills,
certifications, and milestones.

IV. METHODOLOGY

C. SystemWorkflow
The system workflow follows a structured approach from user registration to career recommendation. Figure 5
illustrates the complete workflow of the system.
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Fig. 5. SystemWorkflow Diagram

The workflow begins with user registration and login, followed by the psychometric assessment quiz. User responses
are processed and scored across multiple dimensions. The recommendation engine analyzes the scores using the
stacked ensemble model to generate personalized career suggestions. Results are displayed with detailed information
about recommended careers, required skills, and educational pathways.

D. Stacked Ensemble Learning Model
The core of our career recommendation system is a stacked ensemble learning model that combines seven machine
learning algorithms. This approach treats the models as a panel of expert career counselors, each with their own unique
method of evaluating a student's psychometric assessment[10].

1) BaseModels
The six base models work together to analyze user data:
K-Nearest Neighbors (KNN): The "Find Your Tribe" model plots user scores and finds the most similar past
users to predict career paths based on similarity patterns.
Random Forest (RF): The "Committee of Flowcharts" model builds hundreds of decision trees, with each tree casting
a vote. It is highly resistant to noise in assessment data.
Extra Trees Classifier (ET): The "Wildcard" model injects randomness to prevent overfitting, ensuring the system
doesn't memorize training data.
Gradient Boosting (GB): The "Learn from Mistakes" model builds trees sequentially, with each tree correcting errors
from the previous one.
XGBoost (XGB): The "Hyper-Optimized Heavyweight" is mathematically optimized for speed, accuracy, and
handling missing data. It usually carries the most weight in the final decision.
Support Vector Machine (SVM): The "Boundary Drawer" model draws mathematical hyperplanes to separate
different career categories with calibrated probability outputs.

2) Meta-Learner
Logistic Regression: Acts as the "Head Counselor" that learns which base models to trust. It takes the six separate

V. RESULTSAND DISCUSSION

E. System Implementation
The AI-Based Career Navigator has been successfully implemented as a responsive web application. Figure 6 shows
the landing page of the application, which provides an intuitive entry point for users.
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Fig. 6. Landing Page of AI-Based Career Navigator

F. Performance Analysis
The stacked ensemble model achieved an accuracy of 97.1%, significantly outperforming individual base models. This
high accuracy underscores the effectiveness of the opinions, weighs them based on historical reliability, and makes
the final prediction

G. Model Performance Comparison
Table I presents the performance comparison of individual models and the stacked ensemble. The stacked ensemble
achieves superior accuracy by combining the strengths of all base models.

TABLE I. Performance Comparison of Machine Learning Models

Model
Accuracy (%)

Precision Recall F1-
Score

K-Nearest 86.4
Neighbors

0.84 0.85 0.845

Random Forest 91.2 0.90 0.89 0.895

Extra Trees 89.7 0.88 0.87 0.875

Gradient 92.5
Boosting

0.91 0.92 0.915

XGBoost 94.8 0.94 0.93 0.935

SVM 88.3 0.87 0.86 0.865

Stack 97.1 0.96 0.95 0.955

ensemble approach in providing precise career guidance tailored to individual user profiles. The model was trained on a
dataset of student responses and validated using 5-fold cross-validation to ensure reliability.

C. Feature Importance Analysis
Analysis of feature importance revealed that programming skills, analytical thinking, communication abilities, and
personality traits (particularly openness and conscientiousness) are the most influential factors in career prediction. The
psychometric dimensions including aptitude, interests, and work style also contribute significantly to accurate
recommendations.

D. User Feedback
Initial user testing with high school and college students showed positive feedback regarding the system's ease of use,
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accuracy of recommendations, and helpfulness of the AI counselor feature. Users particularly appreciated the
comprehensive nature of the guidance, including career roadmaps and scholarship information.

VI. CONCLUSIONAND FUTUREWORK

This paper presented an intelligent career guidance system that leverages stacked ensemble learning and psychometric
assessment to provide personalized career recommendations. The proposed system addresses the limitations of existing
career guidance platforms by combining multiple machine learning models into a cohesive ensemble that
achieves97.1% accuracy. The integration of AI-powered counseling, scholarship finder, and career roadmaps makes it a
comprehensive solution for students navigating career decisions.The experimental results demonstrate that the stacked
ensemble approach significantly outperforms individual

models, validating the effectiveness of combining multiple algorithms for career prediction. The system's modular
architecture allows for easy expansion and integration of additional features.

Future work will focus on expanding the dataset with verified psychometric instruments, integrating
naturallanguage processing for enhanced AI counseling, incorporating real-time labor market analytics, and developing
mobile applications for wider accessibility. Additionally, we plan to explore deep learning architectures to further
enhance pattern recognition and prediction
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