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Abstract - The work is carry to develop a Career Recommendation Website using Web Technology
and Machine Learning. Here the users are provided with eight parameters where they have to input the
scores based on their proficiency in those parameters. It also generates a dashboard using PowerBlI.
The dataset will be trained on RandomForest algorithm for prediction and recommend the suitable
career for the user. These parameters are evaluated and processed using our ML model and the suitable
career is recommended. This work is to help students to choose the career based on their field interest
and the skills in which they are proficient. When compared to the existing systems which are time
consuming and which are based old techniques such Myers-Briggs and Holland Codes which mainly
focuses on predicting the personality of the user rather than their career. This system overcomes that
problem and helps the users to choose the career based on their interest and skills.

Keywords - Career Recommendation, Machine Learning, Random Forest, Web Technology, PowerBl,
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. INTRODUCTION

Making a career decision is a complex process which can be influenced by individual attributes such
as skills, interests, and external factors like job market dynamics. Traditional career counselling often
lacks personalization and accessibility, and they usually focus on predicting the personality of the
students (like Myer-Briggs method). To address these challenges, we developed a career
recommendation website that uses a Ran- domForest algorithm to predict the suitable career paths
based on eight input parameters. Results are presented via a PowerBl dashboard, enhancing user
engagement. This paper details the system design, methodology, results, and contributions to career
guidance.

. LITERATURE REVIEW

The recent advancements in machine learning and data- driven systems have transformed career
recommendation plat- forms, providing personalized and scalable solutions. This section reviews key
studies to understand the proposed system’s methodology and highlight addressed gaps. Targeting
underserved students in developing regions, a recommendation system presented at the 2022
International Conference on Computational Collective Intelligence (ICCCI) connected students with
industry professionals [1]. Using neural networks and LightFM, it achieved 91% accuracy but
highlighted challenges in limited career awareness. This underscores the need for systems that
incorporate diverse parameters, such as values and location preferences, to cater to varied demographic
needs, as addressed in our eight-parameter framework. Al-based systems have emphasized
personalized career ad- vice, particularly in developing countries with limited counselling access [2].
These systems integrate machine learning, fuzzy logic, collaborative filtering, and data mining,
considering personality, aptitude, and academic achievements. They prioritize reducing biases (e.g.,
gender) and adapting to job market changes. However, many lack interactive visualization, a gap our
PowerBI dashboard addresses by presenting results in an accessible format. Machine learning-based
career prediction systems have been explored for secondary school students to guide early career
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planning. For instance, a career prediction website developed by Rane et al. [3] utilized Decision
Trees and K-Nearest Neighbours (KNN) with Python, Django, Scikit-learn, and PostgreSQL. The
system featured skill assessment, prediction, and result analysis modules, recommending
improvements like larger datasets and enhanced user interfaces to boost accuracy. While effective for
students, the system’s scope was limited to academic and skill-based inputs, omitting personality
or regional preferences. A career guidance system for engineering students utilized Support Vector
Machines (SVM), XGBoost, and Decision Trees, analysing academic records, technical skills, and
psychometric data [4]. This system reduced biases compared to traditional counselling and offered
data-driven advice via a digital platform. However, its focus on engineering students limited
generalizability, unlike our system’s broader applicability across diverse user profiles. For fresh
graduates, an automated job recommendation system employed content-based filtering and the
SVD++ algorithm, achieving 91% precision and a 0.9737 RMSE [5]. Built with web frameworks,
it planned enhancements like an Android app and improved Ul, emphasizing social factors. While
precise, the system focused on job matching rather than long-term career planning, limiting its
applicability for students seeking broader guidance. Research indicates a lack of awareness of career
opportunities, with students still depending on old and generic career opportunities [6]. These
researches prove that students fail to identify their true potential or even if they do it is too late, and
recommendation engines for situations like career advice are very scarce [7], [8]. Studies employing
supervised learning techniques and ma- chine learning algorithms like KNN, Random Forest Classifier,
and Naive-Bayes [9] help identify that user inputs are the most important to predict the career for
users, which consisted of 9 attributes such as body language, general appearance, etc. [10]. Due to
lack of career counselling, students are often con- fused, taking up courses they might not want, and
they also do not engage in career decision discussions [11], [12]. These researches show that some
passion of a student gets ignored by parents leading to drowning of their career, and lack of interest
means no external motivation or inspiration can increase their potential [13]-[15]. Recent work on
”Career Recommendation Based on Feature Selection for Undergraduate Students” [16] proposes a
frame- work using multiple ML techniques and feature selection to guide undergraduates toward
optimal career paths, with Ran- dom Forest outperforming others on a large dataset. Trujillo et al.
[17] conducted a comprehensive literature review of 38 studies highlighting the dominance of
Random Forest, SVM, and Neural Networks in career recommendation for higher education.

METHODOLOGY

This study employs a quantitative and experimental research methodology combined with
machine learning techniques to design and evaluate a career recommendation system. The
methodology is divided into four key phases: data preprocessing, model training, web integration,
and visual analytics. This approach allows for a systematic development of the system while ensuring
that the final recommendations are data-driven, interpretable, and user-centric.

. Data Collection

The dataset used for model training was collected from publicly available educational surveys,
career guidance repositories, and online learning platforms. Secondary data sources included Kaggle
datasets and educational research papers related to career classification using machine learning. The
data was cleaned, normalized, and encoded for processing.

. Inclusion Criteria

To ensure the relevance and reliability of the dataset, the following inclusion criteria were
applied:

- The data must include labeled career categories
- Only records from users aged 15-30, likely to be in career-decision stages, were included
- Datasets must have been published between 2010 and 2024, and be in English
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C. Thematic Analysis

To interpret the model’s decision-making process, feature importance analysis was conducted.
This allowed identification of which user skills had the highest impact on specific career predictions.
Patterns were studied to determine the most influential parameters for various career paths,
aiding in system transparency and trustworthiness.

. Synthesis

Insights from the machine learning model were synthesized into a dynamic web-based
recommendation system. The frontend was developed using HTML, CSS, JavaScript, and
Bootstrap, while backend integration was achieved using PHP and MySQL for user data
management. The model was deployed through a Python-based API.

A Power BI dashboard was created to visualize user inputs, prediction confidence levels, and
career trends based on aggregate data. This analytical layer aids both users and educators in
understanding skill-career relationships.

IV. RESULTS AND DISCUSSION

The analysis of the career recommendation system reveals key patterns and insights related to the
implementation of machine learning in career guidance. This section presents the major findings
under three core themes.

. Technical Barriers and Enablers

During the development and implementation of the career recommendation system, several
technical challenges were encountered. A primary barrier was data inconsistency and
preprocessing complexity. Since the model relies on clean, structured input across eight distinct
skill parameters, incomplete or biased data can hinder model accuracy. Additionally, integration
between the machine learning model and the web platform posed challenges, especially in
aligning frontend input formats with backend model requirements.

However, multiple enablers facilitated successful deployment. The use of a modular, scalable
architecture allowed in- dependent updates to the machine learning model and the web interface
without disrupting system functionality. Implementing REST APIs helped streamline
communication between the web application and the ML engine. The adoption of user- friendly
forms and input validation techniques significantly enhanced user experience and data quality.

. Organizational Readiness

Although this project was developed as an academic prototype, the concept of organizational
readiness still played a crucial role. Effective implementation would require educational
institutions or career counseling centers to have a clear vision, digital infrastructure, and staff
trained in data interpretation.

The success of such systems depends on more than just the technology—it relies heavily on
user engagement and trust. Facilitators such as awareness programs, basic ML literacy sessions
for educators, and designated technology champions can drive adoption.

. Role of Policy and Leadership

For large-scale adoption of such Al-based systems in educa- tional environments, institutional
support and policy back- ing are essential. Leadership plays a key role in prioritizing digital
transformation in career counseling. Policies that pro- mote data-driven decision-making in student
services and allocate budgets for technology infrastructure can accelerate adoption.

. Comparison with Prior Research

Earlier approaches to career guidance, such as Myers- Briggs Type Indicators or Holland Codes,
have long been criticized for relying heavily on personality assessments rather than objective skill
evaluation. This system, in contrast, adopts a quantitative and skill-based approach, offering a more
dynamic, personalized, and data-driven alternative.

While prior research has often centered on either psychological assessment or static
recommendation logic, this project combines machine learning, user interaction, and data
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visualization to create a more holistic and adaptive solution.
E. Model Performance Analysis

The performance comparison of different machine learning algorithms is presented in Table I.
Table I: Accuracy Comparison of Machine Learning Algorithms

Algorithm | Accuracy | Precision | F1-Score
(%0) (%0) (%0)
Random 98 99 99
Forest
Decision 97 97 97
Tree
KNN 91 91 91

The Random Forest algorithm demonstrated superior performance with 98% accuracy, 99%
precision, and 99% F1-score, making it the optimal choice for the career recommendation system.

Figure 1 shows the graphical comparison of accuracy across different algorithms, while Figure 2
illustrates the precision and F1-score comparison.

V. CONCLUSION

The Career Recommendation Website developed in this project represents a significant
advancement in the domain of digital career counseling. By integrating a Random Forest machine
learning model with a Power Bl dashboard, the system delivers personalized, skill-based career
recommendations grounded in data rather than subjective interpretation or static assessments. The
model achieved high performance, with a test accuracy of 98% and an average F1-score of 0.99,
making it highly reliable across diverse user profiles.
One of the core strengths of the system lies in its user- centric approach. Users are prompted to input
self-assessed scores across eight key skill parameters, and the machine learning model maps these
inputs to the most suitable career paths. This stands in stark contrast to traditional career guidance tools
such as Myers-Briggs Type Indicators or Holland Codes, which often rely on personality typologies
and lack adaptability. The proposed system offers a more dynamic, scalable, and data-driven
solution tailored to the individual’s actual competencies and interests. The integration of Power Bl
further enhances the system’s usability and insight delivery. The dashboard provides interactive
visualizations, allowing users to not only view their career recommendations but also understand how
their skill profiles align with various career domains. Features like slicers and filters empower users
to explore the results in greater depth, making the process more engaging and transparent. Moreover,
this platform addresses key gaps in existing literature and solutions by offering a technically sound,

accessible, and interpretable system that can be readily adopted in educational institutions, career
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centers, and e-learning environments. Its modular architecture allows for easy updates, and the use
of open-source tools ensures cost-effectiveness and scalability.
Fig. 1: Graph showing comparison of accuracy of the model
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Fig. 2: Graph showing comparison of Precision and F1-scores
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