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Abstract:  Career decision-making plays a crucial role in shaping students’ futures, yet many struggle due to 

lack of structured guidance and awareness of their strengths. This paper presents an AI-powered Career 

Assistance Platform, a web-based system designed to recommend personalized job roles based on students’ 

academic performance and personality traits. The platform employs Support Vector Machine (SVM) 

algorithms to classify inputs and suggest relevant career paths. It is developed using PHP and Flask, with a 

secure backend for data management. The system was tested using real and sample input data and achieved a 

prediction accuracy of over 95%, validating its effectiveness in career role classification. The platform aims 

to bridge the gap between education and employment by offering reliable, accessible, and intelligent career 

guidance. 

 

Index Terms— Career Prediction, Machine Learning, SVM, Web Development, Career Guidance, PHP, Flask 

 

INTRODUCTION  

In today’s rapidly evolving academic and professional environment, students—especially those in technical 

fields such as engineering—often find it difficult to determine the right career path. The wide range of 

specializations and a lack of structured career counselling contribute to this uncertainty, frequently resulting 

in misguided choices and job dissatisfaction. 

To address this gap, we present a machine learning-based “Career Guidance System” tailored for students in 

their pre-final and final academic years. This web-based platform analyses students’ academic records, skills, 

and interests to recommend career paths that align with their capabilities. 

Functioning as a virtual career advisor, the platform provides personalized suggestions for roles such as 

Software Developer, Data Scientist, Network Manager, and Database Administrator. By evaluating parameters 

like academic performance, technical knowledge, and aptitude scores, the system delivers targeted guidance. 

Unlike traditional counselling methods, which may lack personalization or consistency, our automated system 

offers reliable, 24/7 accessibility and unbiased recommendations. It also supports students in enhancing their 

career readiness through tools for resume building, interview preparation, and skill development. 

Using machine learning techniques such as classification and prediction algorithms, the system not only 

assesses current abilities but also highlights improvement areas. This empowers students to make well-

informed decisions and adjust their career goals proactively. 

The platform is adaptive, continuously aligning itself with current industry demands, and serves as a bridge 

between academia and employment. By offering meaningful, data-backed insights, it equips students to 

transition confidently into the professional world. 
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I. LITERATURE REVIEW  

Numerous studies have explored the design and implementation of digital career guidance systems enhanced 

by web and machine learning technologies. For instance, Lixing Zhou and Ronghui Zhou (2020) developed a 

web-based platform aimed at high school students, emphasizing improved decision-making and career 

exploration. Their work demonstrated how structured online tools could enhance awareness and streamline the 

career selection process. 

Md. Hedayetul Islam Shovon proposed a model that predicts academic performance through a combination of 

K-means clustering and decision trees. His research highlighted that while GPA is a critical metric, it is also 

influenced by external variables. By leveraging data mining techniques, educational institutions can monitor 

trends and provide early interventions to support students. 

Kazi Fakir Mohammed and his team introduced an adaptive e-learning-based career counselling system. This 

solution personalized learning paths through continuous feedback and interactive content delivery, merging 

educational psychology with computer science to better match student needs. 

In a separate study, Muath Alzghoul and Abdulaziz Almudarris (2021) examined the factors influencing user 

acceptance of digital career counselling systems through the Technology Acceptance Model (TAM). They 

concluded that perceived usefulness, system usability, and user attitudes play a significant role in technology 

adoption, guiding developers to adopt a user-first design philosophy. 

Tariq Naeem and Klaas Sikkel (2019) focused on usability and content relevance in career systems. Their 

research stressed the importance of user-centered design, intuitive navigation, and dynamic content, along with 

expert involvement, as key success factors. 

More recent approaches have applied sophisticated ML models, including artificial neural networks and 

probabilistic techniques, to predict student success. However, many of these models overlook the evolving 

learning curve of students. A refined model involving three-mode tensor factorization has been suggested to 

address these time-based variations in student knowledge acquisition. 

Some systems also utilize interest and aptitude-based questionnaires to align a student’s preferences with 

suitable career paths. These models promote self-awareness and emphasize the value of continuous skill 

development, often recommending certification paths as part of a comprehensive guidance framework. 

Together, these studies provide foundational methodologies and technological insights that have guided the 

design of our AI-powered Career Assistance Platform. Our system integrates machine learning algorithms, 

adaptive counselling strategies, and personalized user interaction to support informed career decision-making 

for engineering students. 

 

II. EXISTING SYSTEM   

 

At present, most engineering students rely heavily on informal sources such as seniors, professors, mentors, 

and family members for career-related guidance. While this form of support may offer personalized advice, it 

is often limited in scope and accuracy. In some cases, students may also consult professional counsellors; 

however, access to such resources remains inconsistent and limited. 

There is currently no unified, data-driven online career guidance system that effectively assists students in 

identifying suitable career paths based on their academic records, skill sets, and interests. The lack of 

centralized digital platforms forces students to make decisions based on incomplete or subjective information, 

leading to poorly researched career choices that may not align with their capabilities or aspirations. 

Some platforms like AMCAT and CoCubes provide job recommendation services, but their focus lies 

primarily in assessing candidates for employment opportunities rather than guiding students through 

comprehensive career planning. These tools offer basic assessments and job-role suggestions but fail to 

incorporate adaptive learning, personalized insights, or long-term skill development strategies. 
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Limitations of the Existing Manual System: 

 Limited Reach: Career counselling is predominantly restricted to secondary schools; primary and tertiary 

levels often lack structured guidance mechanisms. 

 Shortage of Counsellors: Even in institutions where counsellors are present, the ratio of students to 

professional counsellors is alarmingly low, resulting in inadequate coverage and support. 

 Inconsistent Engagement: Some counsellors may lack commitment or the interpersonal skills needed to 

create a supportive environment, making them less approachable to students. 

 Time Constraints: Traditional counselling is confined to working hours, restricting availability and limiting 

flexibility for students who may need help outside standard schedules. 

These limitations highlight the need for a robust, automated, and scalable solution that can deliver continuous, 

personalized career guidance to students. Our proposed system addresses these gaps by leveraging machine 

learning and intelligent web-based tools for enhanced decision-making support. 

 

III. PROPOSED SYSTEM   

The proposed system, titled AI-Powered Learning and Career Assistance Platform, is a web-based 

application that uses advanced machine learning techniques to provide personalized career guidance to 

engineering students. Unlike traditional counselling approaches, this system adopts an intelligent and scalable 

framework that emulates expert recommendations through data-driven insights. 

The system utilizes cognitive science principles from expert systems to mimic human decision-making. 

Knowledge was collected from professional career counsellors and embedded into the model, allowing it to 

function as a virtual advisor for students. Through the use of classification algorithms, students are matched to 

relevant job roles based on their academic records, skills, interests, and aptitude. 

Key components of the system include a quiz module with two major assessments—one focused on academic 

performance and the other on personality and interests. User inputs are processed through HTML interfaces 

styled with CSS, and the logic is handled via PHP scripts. The backend is powered by a MySQL database 

hosted on a WAMP/XAMPP server, storing student data securely. 

Student information such as name, contact details, education level, and quiz responses are recorded. The 

system dynamically generates career predictions and recommendations, which are stored for future reference 

and comparison. 

To enhance user experience, the platform is designed with a MERN stack (MongoDB, Express, React, 

Node.js) structure for the second phase of development, offering modern design, faster performance, and API 

integration. 

The final model was trained using historical data and serialized using Python’s pickle library. Predictions are 

made using a trained machine learning classifier, and the system displays recommended career roles such as 

AI/ML Specialist, Software Developer, Network Engineer, or Business Analyst, among others. 

Through this automated approach, students receive continuous guidance, access to tailored career insights, and 

actionable feedback—regardless of time or physical availability of mentors. This system bridges the gap 

between education and employability using technology. 

IV. METHODOLOGY  

The methodology of this project is focused on the systematic design and implementation of a web-based 

AI-powered Career Guidance System. It integrates data collection, user interaction, machine learning, and 

career prediction into a cohesive platform. 

The process begins with data acquisition and knowledge extraction from career counsellors and domain 

experts. Their insights serve as the foundation for building an intelligent recommendation system capable of 

emulating human decision-making. This expert knowledge is encoded into the system for effective guidance. 

Students interact with the system by registering through a secure web portal. After logging in, they are 

presented with two core quizzes: 
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1. An academic performance quiz evaluating grades and subject proficiency. 

2. A personality and interest quiz analyzing their preferences and aspirations. 

These quizzes are implemented using HTML forms, styled with CSS, and equipped with user-friendly 

input elements like radio buttons and checkboxes. The collected data is validated and transmitted to the 

backend for processing. 

The backend of the system is built using PHP and MySQL, deployed on a WAMP/XAMPP server 

environment. Student data such as personal details, educational background, and quiz responses are securely 

stored in the MySQL database. The system allows students to retake quizzes, with all historical results archived 

for reference. 

Machine learning integration forms the core of the career recommendation process. The ML model is 

trained on historical data, using Python libraries for implementation. Once trained, the model is serialized using 

the pickle library and integrated into the platform. The model performs classification and predicts the most 

suitable career paths, such as AI/ML Specialist, Software Developer, Network Engineer, and Business Analyst. 

The system is designed for continuous improvement, incorporating real-time analytics and feedback 

mechanisms to refine its recommendations. A secondary development phase transitions the platform to a 

MERN (MongoDB, Express, React, Node.js) architecture. This upgrade enhances the system's scalability, 

responsiveness, and user interface. 

The MERN stack implementation introduces modern features such as dynamic API integration, seamless 

user authentication, and real-time data synchronization. Quiz results and user interaction histories are stored 

in MongoDB for efficient access and analysis. 

The methodology prioritizes accessibility and usability by employing responsive design principles and 

ensuring smooth navigation. Students are provided with actionable insights into their career paths through 

engaging and personalized recommendations. 

This approach ensures that the system remains robust, scalable, and impactful, offering students a reliable 

platform to make informed career decisions while aligning their skills and aspirations with real-world 

opportunities. 
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V. SYSTEM ARCHITECTURE  

The system architecture of the AI-Powered Learning and Career Assistance Platform is designed as a multi-

layered, modular framework that enables seamless data processing, machine learning integration, and real-

time user interaction. It is built with a focus on scalability, reliability, and personalization to offer tailored 

career recommendations to students. 

The architecture consists of the following core layers: 

 

 

 
 

1. User Interaction Layer: This layer handles the front-end of the system. It is designed using HTML, CSS, and 

JavaScript, providing a responsive and user-friendly interface where students can register, log in, and interact 

with quizzes and career recommendations. 

2. Input Layer: Students provide inputs such as personal details, academic performance, and quiz answers. The 

system collects both structured (e.g., grades, education level) and unstructured data (e.g., interests, career 

preferences). 

3. Quiz Processing Layer: This component includes two major modules: 

o Academic Performance Module: Gathers data about subjects, scores, and technical strengths. 

o Interest & Personality Module: Analyzes the student’s psychological alignment and domain preference. 

4. Machine Learning Layer: This is the core intelligence layer of the platform. It uses a trained machine learning 

model, developed using Python, that has been serialized with pickle. The model classifies student profiles and 

predicts the most suitable job roles. 

5. Backend Layer: Developed using PHP, this layer handles all logic, server-side processing, and data validation. 

It communicates with the ML model and retrieves predictions based on user input. 

6. Database Layer: Implemented using MySQL, this layer stores student profiles, quiz data, login credentials, 

and prediction histories. It ensures data persistence, security, and retrievability for analysis or reuse. 

7. Recommendation Layer: Based on the output of the machine learning model, this layer maps the student to 

one or more career roles such as Software Developer, AI/ML Engineer, Database Administrator, Business 

Analyst, and more. It also calculates alternative recommendations based on prediction probabilities. 

8. MERN Stack Extension Layer (Phase II): In future upgrades, the system will be migrated to the MERN 

(MongoDB, Express.js, React.js, Node.js) stack. This will offer better performance, asynchronous operations, 

modern UI/UX design, and API-based microservices. 

9. Feedback and Analytics Layer: Captures user feedback and quiz performance over time to improve model 

accuracy and system usability. Real-time logging and result comparisons help in refining future 

recommendations. 
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10. Admin Panel Layer: Enables administrators to manage users, update quiz questions, view system usage 

metrics, and monitor the accuracy of predictions. 

This layered architecture ensures modularity, ease of maintenance, and the ability to scale with a growing 

student base. The fusion of data-driven insights and intelligent automation makes the system a powerful tool 

in bridging the gap between education and employability. 

 

VI. HARDWARE AND SOFTWARE DESCRIPTION  

This section outlines the technical specifications and tools required for developing and deploying the AI-

Powered Learning and Career Assistance Platform. The system is designed to be lightweight, scalable, and 

compatible with commonly used development environments. 

Software Requirements 

1. Operating System: 

o Ubuntu 14.04 (for initial development and server hosting) 

o Windows 7/8/10 (for local setup using XAMPP/WAMP) 

2. Web Server: 

o Apache HTTP Server (v2.4.7) for hosting and serving the web application. 

o XAMPP 1.8.3.3 for local development (includes Apache, MySQL, PHP, Perl). 

3. Programming Languages: 

o PHP 5.5.9 – Core scripting language for backend logic. 

o HTML5 & CSS3 – For creating structured and styled user interfaces. 

o JavaScript – For enhancing interactivity on client-side pages. 

o Python 3.x – Used for machine learning model development and integration. 

4. Database Management: 

o MySQL 5.6.16 – To store student records, quiz results, and user credentials. 

o phpMyAdmin 4.1.6 – GUI for managing the MySQL database. 

5. Machine Learning Libraries: 

o Scikit-learn – For classification algorithms. 

o NumPy and Pandas – For data manipulation and processing. 

o Pickle – For serializing and loading trained ML models. 

6. Version Control & Deployment: 

o Git (optional for version control) 

o Flask (for ML-based Python server deployment in testing) 

7. Browser Support: 

o Optimized for Chrome, Firefox, and Microsoft Edge. 

Hardware Requirements 

1. Processor: Intel Core i3/i5 or AMD equivalent – minimum 2.0 GHz. 

2. RAM: Minimum 4 GB (8 GB recommended for training ML models). 

3. Hard Disk: Minimum 100 GB of free space. 

4. Display: Standard 15.6” screen or larger with minimum 1366x768 resolution. 

5. Internet Connectivity: Required for downloading dependencies, accessing APIs, and remote database 

interaction. 

Deployment Options 

 Local Development: Using XAMPP/WAMP stack for easy simulation. 

 Web Hosting: Apache/Linux server can be used for live deployment. 

 Phase II (MERN Stack): Node.js server for scalable deployment, MongoDB for NoSQL storage, React.js for 

modern frontend experience. 

 

 

 

 

 

 

 

 

 

http://www.ijcrt.org/


www.ijcrt.org                                                                    © 2025 IJCRT | Volume 13, Issue 4 April 2025 | ISSN: 2320-2882 

IJCRT2504452 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org d892 
 

VII. RESULTS AND DISCUSSION  

The proposed AI-Powered Learning and Career Assistance Platform was tested for its effectiveness in 

accurately recommending suitable career roles based on students' academic and personality inputs. The 

evaluation was conducted using labelled input data, including quiz results and academic profiles, which were 

processed through a trained machine learning model. 

A. Career Prediction Output 

The ML model used supervised classification techniques to predict career paths aligned with the student’s skill 

sets and interests. The model evaluated patterns in the dataset and mapped inputs to predefined roles such as: 

 AI/ML Specialist 

 Software Developer 

 Data Scientist 

 Business Analyst 

 Cybersecurity Analyst 

 Technical Writer 

The system applied probabilistic classification, where only career paths with predicted probabilities above a 

threshold of 0.05 were included in the final output. This allowed for multiple career suggestions, giving 

students flexibility in choosing roles based on their compatibility scores. 

B. Sample Output Data 

To assess the system’s performance, sample inputs were tested and corresponding predictions were recorded. 

A snapshot of the output is shown below: 

<div align="center"> <b>Table I. Sample Career Prediction Output</b> </div>  

Student 

ID 
Academic Strength 

Top Predicted 

Role 

Confidence 

Score 
Alternative Roles 

S101 High GPA, ML Courses AI/ML Specialist 96.3% 
Data Scientist, Software 

Developer 

S102 Avg GPA, Strong Logic 
Software 

Developer 
91.8% 

Technical Writer, Business 

Analyst 

S103 Moderate GPA, Creative Business Analyst 89.2% 
UI/UX Designer, Project 

Coordinator 

S104 
Low GPA, Good 

Communication 
Technical Writer 85.0% 

Business Analyst, Support 

Engineer 

Table I displays system-generated predictions based on academic and personality inputs. Multiple roles are 

offered per student profile for flexible decision-making. 

C. System Performance Metrics 

 Prediction Accuracy: The model achieved an average precision rate exceeding 95%, ensuring high reliability 

in predicting roles. 

 Execution Speed: Predictions were generated within seconds of quiz completion, enabling efficient real-time 

recommendations. 

 User Experience: Students could view outputs through a structured web dashboard, with ranked roles and 

confidence scores for clarity. 

 Result Logging: All outputs were securely stored in a MySQL database for future reference, comparisons, 

and system training improvements. 

D. Discussion 

The platform overcomes the limitations of manual counselling by offering an intelligent, real-time, and data-

driven career planning solution. The dual-layered quiz design enables comprehensive student profiling, while 

the machine learning model personalizes the recommendations effectively. 

The ability to generate multiple role options allows students with blended academic strengths or diverse 

interests to explore broader domains. This increases student confidence and supports informed career 

decisions. The logged data also supports self-assessment and progression tracking. 

These results validate the overall aim of the project — to create a scalable and intelligent platform that offers 

meaningful career support to students, especially in institutions lacking access to dedicated career counsellors. 
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VIII. CONCLUSION  

The AI-Powered Learning and Career Assistance Platform offers a practical solution to the challenge of career 

decision-making among students. By integrating machine learning with intuitive web technologies, the system 

delivers personalized career recommendations based on a student’s academic background, interests, and 

aptitudes. 

The platform effectively connects educational achievements with suitable job opportunities, guiding students 

toward roles like Software Developer, Data Scientist, and AI/ML Engineer. Its intelligent quiz system and real-

time ML model provide students with actionable insights that support informed decision-making. 

Unlike conventional counseling methods, this platform ensures scalability, consistent availability, and data-

driven recommendations. Its user-friendly design and structured data handling make it a powerful tool for both 

students and educational institutions. 

In essence, this project offers a robust and future-ready approach to career guidance, empowering students to 

take confident steps toward their professional goals. 
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