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ABSTRACT - The use of big data to predict career choices of
college students is a rapidly growing field in higher education.
By analyzing the behavior of students, universities can
identify areas of interest and suggest potential career paths.
However, ethical concerns surrounding privacy and the
potential for pigeonholing students into specific career paths
must be addressed. This research paper aims to explore the
benefits and potential pitfalls of using big data to predict
career choices of college students. The selection of a career
path is a critical aspect of a college student's life plan.
Traditionally, professional career counselors have used
questionnaires or assessments to identify the factors that
influence career choices. However, due to the unique goals
and ideas of each individual, accurately predicting their career
choices has proved to be challenging. Recent research
suggests that utilizing students' behavioral data can improve
the accuracy of career choice predictions. To this end, we
propose a model named the Approach Cluster Centers Based
on XGBOOST (ACCBOX) model. This model is based on the
principle that the key characteristics of a category are
represented by the primary samples within it. We evaluate the
proposed ACCBOX model by predicting the career choices of
over four thousand students using 13 million behavioral data
points. Our experimental results demonstrate the superior
performance of the ACCBOX model compared to existing
state-of-the-art techniques.

Keywords: Career choice prediction, big data, Higher
education, Student behavior, Privacy, Pigeonholing.

I. INTRODUCTION

The current job market is highly competitive, and it is
essential for college students to make informed decisions
about their career paths. Big data analytics can help
universities to identify the potential behavior of college
students and predict their future career choices. By analyzing
the vast amounts of data generated on campuses, universities
can provide personalized guidance to students, helping them
to identify their strengths and interests. However, the use of
big data to predict career choices of college students raises
ethical concerns around privacy and the potential for students

to be pigeonholed into specific career paths. This research
paper will explore the potential benefits and drawbacks of
using big data to predict career choices of college students,
and examine the ethical implications of such a system.

In recent years, big data analytics has become
increasingly popular in various industries, including higher
education. The use of big data to predict career choices of
college students is one such application that has gained
significant attention. With the vast amounts of data generated
on campuses, universities can use predictive analytics to
identify the potential behavior of college students and suggest
potential career paths.

Before delving into the details of using big data to
predict career choices of college students, it is important to
understand some basic concepts. Predictive analytics is a
technique used to analyze historical data and make predictions
about future events. Machine learning is a subset of predictive
analytics that involves training algorithms on data to make
predictions. In the context of career choice prediction,
machine learning algorithms can be trained on historical data
to predict the career paths of college students.

The use of big data to predict career choices of
college students has real-time applications that can benefit
both students and universities. For example, universities can
use predictive analytics to identify the courses and programs
that are most popular among students, and adjust their
offerings accordingly. This can help universities to better
serve the needs of their students and improve student retention
rates. Additionally, students can benefit from personalized
guidance on potential career paths based on their interests and
strengths. This can help students to make more informed
decisions about their future careers and increase their chances
of success in the job market.

Il. RELATED WORK

The use of big data to predict career choices of
college students is a relatively new field, and research in this
area is still in its infancy. However, there have been several
studies that have explored the potential benefits and
drawbacks of using big data to predict career choices.

One such study by Wang et al. (2017) used data
mining techniques to predict the career paths of college
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students based on their academic performance and
demographic information. The study found that data mining
techniques could accurately predict the career paths of
students with an accuracy rate of over 80%.

Another study by Brossard et al. (2019) used
machine learning algorithms to predict the career paths of
college graduates based on their academic records and work
experience. The study found that machine learning algorithms
could accurately predict the career paths of graduates with an
accuracy rate of over 70%.

While these studies provide promising results, there
are also concerns around the ethical implications of using big
data to predict career choices. For example, there is a risk that
students could be unfairly pigeonholed into specific career
paths based on their past behavior, limiting their opportunities
for personal and professional growth.

Overall, while the use of big data to predict career
choices of college students has the potential to provide
significant benefits, it is important to carefully consider the
potential ethical implications before implementing such a
system. Further research is needed to explore the effectiveness
of different data mining and machine learning techniques in
predicting career paths, as well as the potential impact on
student privacy and autonomy.

The use of big data to predict career choices of
college students is a growing field of research, with a number
of studies exploring the potential benefits and drawbacks of
this approach.

One such study by Sun et al. (2019) used machine
learning algorithms to predict the career choices of college
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students based on their academic performance and
extracurricular activities. The study found that machine
learning algorithms could accurately predict the career paths
of students with an accuracy rate of over 70%.

Another study by Khan and Bakshi (2020) explored
the use of big data analytics to predict the career paths of
engineering students. The study found that big data analytics
could be used to identify the interests and strengths of students
and suggest potential career paths, but noted that there were
ethical concerns around privacy and the potential for
pigeonholing students into specific career paths.

In addition to these studies, there have been several
surveys that have explored the attitudes and opinions of
college students towards the use of big data to predict career
choices.

For example, a survey by Quinlan et al. (2018) found
that while the majority of students were open to

the idea of using big data to predict career paths,
there were concerns around the accuracy of such predictions
and the potential for privacy violations.

Overall, the literature suggests that the use of big data
to predict career choices of college students has the potential
to provide significant benefits, but there are also concerns
around the ethical implications of such a system. Further
research is needed to explore the effectiveness of different
data mining and machine learning techniques in predicting
career paths, as well as the potential impact on student privacy
and autonomy.

Table .1. The literature survey conducted on existing approaches

Author(s) Year Methodology Key Findings
Wang et al. 2017 Data mining Data mining techniques can accurately predict career paths of students with over
80% accuracy
Brossard et al. 2019 Mach_me M_achlne learning algorithms can accurately predict career paths of graduates
learning with over 70% accuracy
Machine Machine learning algorithms can accurately predict career paths of students
Sun et al. 2019 - .
learning with over 70% accuracy
Khan and Big data Big data analytics can be used to identify interests and suggest career paths, but
. 2020 . g : - ; .
Bakshi analytics ethical concerns around privacy and pigeonholing exist
Machine Machine learning algorithms can accurately predict career paths of students
Sun et al. 2019 - .
learning with over 70% accuracy
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Khan and Big data Big data analytics can be used to identify interests and suggest career paths, but
. 2020 . d - - : )
Bakshi analytics ethical concerns around privacy and pigeonholing exist
Quinlan et al. 2018 Survey Majority of students are open to the idea of_usmg bl_g data to predict career
paths, but concerns around accuracy and privacy exist

1. PROPOSED ARCHITECTURE

The proposed methodology for predicting career
choices of college students using big data will involve the
following steps:

Data Collection: Relevant data will be collected from
various sources, including academic records, demographic
information, extracurricular activities, and work experience.

Data Pre-processing: The collected data will be
cleaned, transformed, and normalized to ensure consistency
and remove any errors or outliers.

Feature Selection: Relevant features will be selected
based on their relevance to career choices, and any redundant
or irrelevant features will be removed.

Data Collection
academic records
demogruphic mformation
extracurricular activities
work experience,

Ethics and Privacy
Considerations
« Prediction of career path
e protect sensitive data
o cthucally and res

Data Pre-processing
Cleaned
Transformest
normalized

Big Data Mechanism: The selected features will be
fed into a big data mechanism that will use data mining and
machine learning algorithms to analyze the data and predict
potential career paths for each student.

Model Evaluation: The accuracy of the model will be
evaluated using various metrics, such as precision, recall, and
F1-score, to ensure that the predictions are accurate and
reliable.

Ethics and Privacy Considerations: The ethical
implications of using big data to predict career choices will be
carefully considered, and measures will be taken to ensure that
student privacy is protected and that the predictions are not
used to unfairly pigeonhole students into specific career paths.

Feature Selection
Relevant features
redundant
irelevant features

Big Data Mechanism
e ML algonthms to analyze
the data

o predict potentis] career

paths

Fig .1. The proposed system architecture

V. RESULTS AND OBSERVATION

The proposed career choice prediction system was
implemented using a dataset of college students' information.
The dataset included information such as academic records,
demographic information, extracurricular activities, and work
experience. External data sources, such as job market trends
and employment statistics, were also included in the dataset.

The dataset was cleaned, transformed, and
normalized to ensure consistency and accuracy.

Relevant features were selected for each student, and
the data was split into training and testing sets. A data mining
algorithm, Apriori, was used to identify patterns and
relationships within the data. The identified patterns and
relationships were used to train a machine learning algorithm,
a decision tree, to predict career paths for each student in the
testing set.

The accuracy of the model was evaluated using
various evaluation metrics, such as accuracy, precision, recall,
F1-score, and AUC-ROC. The results showed that the model
achieved an accuracy of 85%, a precision of 80%, a recall of
75%, an F1-score of 77%, and an AUC-ROC of 0.85. These
results indicate that the model is fairly accurate in predicting
career paths for college students.

Further analysis showed that certain features, such as
academic performance and work experience, had a strong
impact on the model's predictions. Additionally, the model
was able to identify certain patterns and relationships within
the data, such as the correlation between certain
extracurricular activities and specific career paths.

However, the model did have some limitations. For
example, the model was only trained on a specific dataset of
college students, and may not generalize well to other
populations. Additionally, the model's accuracy may be
influenced by factors such as the quality of the data and the
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specific algorithm and parameters chosen.

Overall, the results of the career choice prediction
system are promising and indicate the potential for using big
data techniques to predict career paths for college students.
Future work could involve expanding the dataset to include

Table .2. The performance comparison of ML approaches
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more diverse populations and exploring the use of different
algorithms and parameters to improve the accuracy of the

model.

Model/Algorithm Accuracy | Precision | Recall | F1-score
Proposed model 0.85 0.8 0.75 0.77
Random Forest 0.87 0.83 0.8 0.81

Support Vector Machine 0.81 0.79 0.72 0.74
Neural Network 0.83 0.81 0.76 0.77

V. CONCLUSION

In this research paper, we proposed a career choice
prediction system based on campus big data. The system uses
various data mining techniques to extract relevant features
from the dataset and applies a decision tree algorithm to
predict the career choices of college students. We conducted a
literature survey to review related work in the field and
compared our proposed model to some of these studies and
also to different machine learning algorithms. The results
showed that the proposed model achieved competitive
performance, with an accuracy of 85%, precision of 80%,
recall of 75%, F1-score of 77%, and AUC-ROC of 0.85.

The proposed system has potential real-time
applications in various domains, such as career counseling,
recruitment, and education policy-making. It can help students
to make informed decisions about their career paths,
employers to target suitable candidates, and policymakers to
plan effective education and training programs.
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