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Abstract

Effectual career and entrepreneurial guidance are necessary for students to negotiate for today’s
dynamic job market. This study uses machine learning to predict career aspirations and
entrepreneurial potential based on a comprehensive dataset of student profiles, including academic
scores, extracurricular participation, and absenteeism, and self-study hours, and part time job. The
objective is to grasp machine-learning algorithms (Random Forest, Decision Tree, and KNN, Naive
Bayes) to provide personalized guidance. Preprocessing steps included handling missing values and
splitting data into training and testing sets. Model performance was evaluated using accuracy.
Results showed that the Naive Bayes Classifier model attaining the highest accuracy (96%), with part
time job being the most influential factors. These findings illustrate the potential of predictive
modeling in improving career planning. This research points out the value of integrating machine
learning into career guidance systems and sets the stage for further exploration with larger datasets
and advanced techniques.

Keywords: machine learning; career guidance; entrepreneurial development; job recommendations;
predictive modeling

1. Introduction

Career guidance plays a crucial role in shaping a student's future, particularly in an ever-
evolving job market where informed decisions are essential for success. However, traditional career
counseling methods often lack personalized insights and fail to address the diverse needs of each
student. Machine learning presents an innovative approach to solving these challenges by providing
data-driven career advice[16-18] customized to individual characteristics such as academic
performance, extracurricular activities, career aspiration and part time job[19] It focuses on predicting
students’ career aspirations and the likelihood of them pursuing a part-time job, using a machine
learning-based predictive model. The dataset includes key student attributes such as academic scores,
extracurricular activities, career aspirations, academic performance, part time job and personal
aspirations like gender and absenteeism, which are analyzed to predict career paths and part-time
job involvement. Currently, many education systems shortage tools that efficiently integrate these
factors to guide students in their career planning [20]. The purpose of this research is to make a
predictive model that can predict students' career aspirations, particularly focusing on the prospect
of a student taking a part-time job based on various features. Some of the machine learning
algorithms, including Naive Bayes (attaining accuracy of 96.72%), Decision Tree, Random Forest, and
k-Nearest Neighbors (k-NN), are utilized to develop and estimate the model. These algorithms are
compared to regulate the most effectual approach in providing accurate predictions for career
guidance for part time jobs [21]. This research work offers a unique solution by integrating multiple
machine learning techniques[23-25] to predict career paths, particularly aim at the discovery of
students likely to take on part-time jobs, and pointing out the potential for using machine learning to
magnify career guidance systems. Figure 1 shows the research paper flow.
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Figure 1. Research Paper Flow.

2. Literature Review

Wang (2024) addressed the challenge of increasing employment difficulties among college
students, which negatively impact their mental health and employability [23]. The research
emphasizes a gap in integrating mental health assessment data with career guidance, highlighting
the need for data-driven personalization. Utilizing a decision tree algorithm (85% accuracy) and an
improved K-means clustering method, the study develops tailored guidance strategies based on
psychological characteristics. The results illustrate improved employability and adaptability through
data-driven approaches. Compared to previous studies, this work rarely combines mental health data
with advanced algorithms, setting a new benchmark for personalized and effective career guidance
[1].

Study [2] addresses the challenge of providing personalized career guidance to computer science
and software engineering students, where a lack of tailored suggestions often leads to career
mismatches and dissatisfaction. It identifies gaps in existing research, including limited use of NLP,
insufficient dataset diversity, and minimal exploration of deep learning techniques. The authors
developed a hybrid system using NLP, machine learning (e.g., SVM achieving 88.63% accuracy), and
deep learning (e.g., LSTM, MLP), significantly enhancing prediction accuracy. Unlike earlier works
relying on traditional ML models[26-28], this study leverages NLP for better feature analysis and
generalization, surpassing previous studies by addressing data and methodological limitations to
offer actionable career insights.

In [3], the authors examine the role of Al-driven predictive analytics in enhancing employee
retention, addressing the challenge of high attrition rates due to limited strategic insights. They
highlight a lack of advanced algorithm utilization in developing dynamic retention strategies.
Machine learning models are implemented to evaluate workforce data, achieving high prediction
accuracy for attrition risks[29-31]. The results support improved decision-making for HR policies,
surpassing traditional approaches by integrating predictive analytics into practical retention
frameworks[32-34].

Paper [4] uses machine learning techniques to address the issue of matching users with suitable
job opportunities. It identifies gaps in incorporating user-exploration traits such as skills and interests
into recommendation models[35-37]. Using supervised algorithms like Random Forest and Gradient
Boosting, the study achieves high accuracy in career recommendations. Results demonstrate that
personalized recommendations are significantly more effective than generic ones[38-40]. This work
advances the field by applying hybrid algorithms to enhance career development tools.

In [5], the authors address the problem of students struggling to choose the right career path by
providing personalized recommendations based on personality traits, learning styles, and intellectual
abilities. They highlight a research gap in integrating these factors for accurate predictions. The
system, which uses Random Forest and SVM algorithms, predicts careers based on Big Five traits and
VAK learning styles. While detailed results are not provided, the conceptual framework promises
improved accuracy. Compared to other methods like neural networks and data mining, this system
offers a more holistic and personalized career guidance approach.
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Study [6] explores advanced Al techniques, particularly Zero-Shot Learning (ZSL), to address
limitations in traditional recruitment methods. Leveraging pre-trained models like all-MiniLM-L6-
v2 and metrics such as cosine similarity, the study reports substantial improvements in job matching
accuracy, with a Top-1 accuracy of 3.35% and a Top-500 accuracy of 81.11%. It emphasizes the future
potential of integrating bias reduction and Explainable AI (XAl) for fair, transparent, and robust
recruitment systems.

In [7], a reinforcement learning (RL) framework is proposed for career path recommendation,
aimed at maximizing long-term income. Using data from Randstad Netherlands, the authors model
career planning as a Markov Decision Process (MDP) and apply RL algorithms like Q-Learning and
Sarsa. Results show an average 5% income increase compared to perceived career paths. Despite
limitations such as narrow job filtering and continuity challenges, the framework offers scalable
insights for intelligent career planning. Future enhancements could expand objectives to include job
satisfaction and adaptability.

Study [8] tackles job recommendation for students nearing graduation, focusing on effective
machine learning (ML) applications for job sector classification based on student attributes. It
employs CatBoost, AdaBoost, and XGBoost to predict job sectors using features such as academic
performance, communication skills, and technical proficiency. CatBoost outperforms the others,
achieving a 94.7% accuracy rate. Compared to prior studies, this work integrates advanced ML
techniques to offer more precise and efficient job sector predictions, surpassing classical models.

Paper [9] investigates Al-driven predictive learning for career path forecasting through data
elimination techniques, feature engineering, and optimization. It applies models such as SVM,
Random Forest, and Gradient Boosting to achieve high prediction accuracy. A comparative analysis
shows the strengths of these methods in transparency, scalability, and performance. The study also
addresses challenges including ethical considerations, interdisciplinary collaboration, and
continuous education, reinforcing Al's potential in career decision-making.

Study [10] examines the challenge of aligning career choices with students’ skills and interests,
an area often overlooked by traditional counseling. It integrates Gardner’s and Holland’s
psychological theories with machine learning, achieving 99.76% accuracy using Random Forest,
while managing imbalanced data via SMOTE. Unlike earlier models such as those by Kumar et al.,
which lacked theoretical integration, this study combines psychological models with computational
techniques to offer a scalable and accurate career counseling solution.

In [11], the authors introduce CareEx, an AI/ML-based platform for career guidance and
university eligibility prediction. The system addresses the lack of adequate counseling and student
self-awareness. It analyzes personal strengths, interests, and labor market trends to suggest suitable
career paths and predict university admissions. Using datasets from sources like Kaggle and decision
tree algorithms, CareEx supports multiple domains such as medicine, engineering, and law, helping
students make informed decisions.

Jha et al. (2024) [12] tackle the lack of specific career guidance by analyzing diverse student
factors, including academic records, extracurricular activities, and personality traits, using advanced
machine learning techniques. They identify a gap in systems focusing narrowly on technical skills.
Their ensemble learning and SVM-based approach improves prediction accuracy for personalized
counseling. Compared to works like Sripath Roy et al, this study integrates broader variables,
offering a more comprehensive solution.

3. Proposed Methodology

The proposed methodology for this research study involves developing an integrated machine
learning (ML) framework to assist students in selecting suitable part-time jobs aligned with their
career goals. The study begins by collecting two publicly available datasets: the Career Guidance &
Entrepreneurial Development Dataset [1] and the Career Guidance Scores Dataset [2] from Kaggle.

3.1. Data Preprocessing
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Before applying ML algorithms, data preprocessing techniques such as normalization and
feature selection will be employed to enhance model performance. These steps ensure that the data
is clean, relevant, and appropriately scaled for machine learning analysis.

3.2. Machine Learning Model Development

The focus of the proposed methodology is on utilizing machine learning classifiers to predict
personalized career guidance paths that are compatible with part-time job engagement. The selected
classifiers include:

e KNN

e Decision Tree (DT)

e Random Forest (RF)

e Naive Bayes (NB)

These models will be trained and evaluated using the RapidMiner tool [15] for implementation.
The ultimate goal is to develop a machine learning-based system that supports students in choosing
a career path while managing part-time employment, enhancing both employability and career
alignment.

3.3. Data Description

The datasets used in this research aim to support predictive modeling for career and
entrepreneurial guidance. They provide insight into how machine learning can optimize career
planning and identify pathways for entrepreneurial success among students.

4. Results

Various studies have addressed this problem domain, typically using image datasets to train
models. However, our proposed approach utilizes two diverse structured datasets to enhance the
effectiveness of machine learning algorithms. By integrating datasets, we enable a richer feature space
and more robust prediction outcomes. Multiple classifiers were employed to assess model
performance on the datasets. The table below summarizes the evaluation metrics:

Table 3. CLASSIFIER'S ACCURACY.

Algorithm [ Accuracy | Precision Recall
Naive Bayes | 96.72% 85.53 94.55
Decision Iree| 86.83% 82.76 17.45
Random 84.72% 0.00 0.90
Forest
KNN 83.61% 30.0 5.45

This above table shows the comparison of different machine learning classifiers applied to the
two different datasets. In our experiment, we have used two different datasets of Caree Guidance for
choosing a path or part time job. And every individual dataset performed well with a certain
classifier. Naive Bayes performed well on the dataset.

5. Conclusion

In short, career guidance remains a critical need, particularly in regions where students face
challenges in accessing structured information about career paths and part- time job opportunities.
By labeling this gap it’s essential to empowering students to make decisions about their futures. The
first goal of this research was to develop a machine learning system capable of accurately predicting
suitable career paths and part-time job opportunities based on individual profiles. The results
demonstrate that the system, particularly with the Naive Bayes classifier, achieved remarkable
accuracy of 96.72%, making it a reliable tool for educational and business career guidance. Such a
system has the potential to significantly impact students' lives, enhancing their confidence in
decision-making and supporting them in aligning their skills and aspirations with appropriate career
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opportunities. Future research can focus on refining the dataset to incorporate additional features
such as socioeconomic status, geographical location, and personality traits to enhance the model's
precision. Moreover, examine by advanced machine learning techniques, such as Decision Tree,
Random Forest, k-Nearest Algorithm, deep learning, resembling could improve predictive
performance and handle larger, more complex datasets. By building on this foundation, future
iterations of the system can become a robust tool for addressing the career guidance gap and fostering
a generation of aware and inspire individuals.
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