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Abstract: In the contemporary and rapidly evolving job market, students and professionals often encounter challenges in
selecting appropriate career paths due to insufficient guidance and limited awareness of industry-relevant skills. Traditional
career counseling approaches frequently lack personalization and fail to consider individual interests, competencies, and
career aspirations. To address these limitations, this paper presents an AI-Powered Personalized Career Guidance and Skill
Recommendation System that delivers intelligent, data-driven, and customized career suggestions.

The proposed system utilizes Artificial Intelligence (Al) and Machine Learning (ML) techniques to analyze user-specific data,
including academic background, skill sets, and personal interests. Based on this analysis, the system predicts suitable career
paths and performs skill gap assessment to identify discrepancies between existing competencies and industry requirements.
1t further recommends targeted learning resources, online courses, certifications, and practical projects to enhance user
employability. Additionally, the system incorporates job market trends and industry demand analysis to ensure that
recommendations remain relevant and aligned with current employment opportunities. An integrated Al-based resume
generation module is also developed to create Applicant Tracking System (ATS)-friendly resumes tailored to individual profiles
and job roles. The system is implemented as a web-based application using modern technologies, including React.js for the
frontend, Node.js and Python for backend processing, and MySQL for database management. By combining intelligent
analytics with personalized recommendations, the proposed system aims to reduce career uncertainty, promote skill
development, and support informed decision-making. Overall, this work contributes toward bridging the gap between
academic learning and industry requirements through an automated and intelligent career guidance framework.
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1. Introduction
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do not adequately account for individual differences
such as interests, academic background, and personal
The process of selecting an appropriate career path has capabilities.
become increasingly complex in the modern era due
to rapid technological advancements and the With the emergence of Artificial Intelligence (AI) and
continuous evolution of industry requirements. Machine Learning (ML), there has been a significant

Students and early-career professionals often shift toward intelligent and personalized systems

encounter confusion and uncertainty while making
career decisions, primarily due to a lack of structured
guidance and insufficient awareness of the skills
demanded by employers. Traditional career

counseling approaches are typically generalized and

capable of analyzing user data and generating
customized Al-driven career
guidance systems utilize data analytics to match user

recommendations.

profiles with suitable career opportunities, thereby
improving decision-making efficiency and accuracy
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(Babu, 2024; Jawhar et al., 2024, Kulugh et al.,
2025). These systems not only suggest career paths
but also identify the skills required to achieve
professional goals.

In addition, the increasing availability of online
courses and certifications has created both
opportunities and challenges. While learners have
access to vast resources, selecting the most relevant
learning path often becomes overwhelming. An
intelligent system that filters and recommends suitable
learning resources based on individual needs can
significantly enhance skill development and
employability. Therefore, the integration of Al in
career guidance is essential for bridging the gap
between academic learning and industry expectations.

This research proposes an Al-Powered Personalized
Career Guidance and Skill Recommendation System
that aims to provide tailored career suggestions,
perform skill gap analysis, and recommend
appropriate learning resources. The system is
designed to assist users in making informed career
decisions and improving their readiness for the
competitive job market.

II. Literature Review

Several researchers have explored the role of artificial
intelligence in enhancing career guidance systems.
Al-based recommendation models have been shown
to provide personalized career suggestions by
analyzing user preferences, skills, and academic data
(Babu, 2024). Similarly, machine learning techniques
have been applied to predict career paths and
understand professional identity formation using data-
driven approaches (Kiselev et al., 2020).

Studies on career decision-making indicate that
multiple factors influence students’ career choices,
including  personal interests, socio-economic
background, and academic performance (Asma &
Abeeda, 2017; Egbaria, 2023). These findings
highlight the need for systems that consider individual
differences rather than providing generalized advice.
The Social Cognitive Career Theory further
emphasizes the role of self-efficacy, environmental
factors, and personal goals in shaping career decisions
(Lent & Brown, 2019).

Recent advancements in Al have enabled the
development of intelligent career guidance systems
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that incorporate real-time data and industry trends. For
instance, research has demonstrated the effectiveness
of integrating job market analysis into
recommendation systems to ensure that suggested
career paths remain relevant (Westman et al., 2021).
Additionally, Al-powered platforms have been
designed to offer customized career guidance and
generate tailored resumes, thereby improving
employability (Kulugh et al., 2025).

Earlier systems utilized rule-based approaches and
algorithms such as case-based reasoning and decision
trees for career prediction (Nawaz et al., 2014). While
these methods provided a foundation, they lacked
scalability and adaptability compared to modern Al
techniques. Furthermore, conceptual models have
been proposed to enhance career prediction systems
by incorporating user behavior and academic data
(Tuhame et al., 2022).

Despite these developments, existing systems often
face limitations such as lack of personalization,
limited integration of real-time job market data, and
insufficient focus on skill gap analysis. Therefore,
there is a clear need for an advanced Al-driven system
that combines personalized recommendations, skill
analysis, and industry insights to provide
comprehensive career guidance.

II1. Methodology

The Al-Powered Personalized Career Guidance and
Skill Recommendation System is designed using a
hybrid algorithmic approach that integrates multiple
machine learning and data processing techniques to
deliver accurate and personalized recommendations.
Instead of relying on a single algorithm, the system
combines  classification,  similarity  analysis,
recommendation strategies, and natural language
processing  to different

requirements effectively.

address functional

The primary algorithm used in the system is the
Decision Tree algorithm, which is employed for
career path prediction. This supervised machine
learning technique analyzes user inputs such as
academic background, technical skills, interests, and
career preferences to classify users into suitable career
domains. The Decision Tree works by creating a
hierarchical structure of decision rules based on
feature importance, using metrics such as information
gain or Gini index. Due to its interpretability and
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efficiency, it enables the system to provide transparent
and accurate career predictions.

The career prediction module is primarily based on the
Decision Tree algorithm, which utilizes entropy as a
measure of impurity in the dataset. Entropy quantifies
the level of uncertainty associated with a set of
training samples and is calculated as follows:

Entropy(S) =- X (p_i log2(p_1))

where p i denotes the probability of each class label
in the dataset. A lower entropy value indicates higher
purity, which implies better classification. To
determine the optimal feature for splitting the data, the
algorithm computes Information Gain, which
measures the reduction in entropy after a dataset is
partitioned based on an attribute:

Gain(S, A) = Entropy(S) - X (IS_v|/|S| * Entropy(S_v))

This calculation enables the model to select the most
informative features, thereby improving the accuracy
of career prediction.

For personalization, the system employs similarity-
based calculations to compare user profiles. One of the
widely used measures is cosine similarity, which
evaluates the similarity between two vectors

representing user attributes:
Cosine Similarity = (A - B) / (JJA]| - ||B]])

Here, A and B represent user profile vectors. The
resulting value ranges from 0 to 1, where values closer
to 1 indicate higher similarity. In addition to cosine
similarity, Euclidean distance is used to measure
dissimilarity between profiles:

d=\% (x_i-y i"2

These similarity measures enable the system to
identify users with comparable characteristics and
enhance the personalization of recommendations.

A crucial component of the system is skill gap
analysis, which determines the difference between the
required skills for a specific career and the user’s
existing skill set. This is computed using set theory:

Skill Gap = Required Skills - User Skills
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This formulation allows the system to identify missing
competencies and prioritize them based on relevance.
By focusing on these gaps, users can effectively
improve their skill sets and align with industry
expectations.

The recommendation module employs a weighted
scoring mechanism to rank suggested courses and
learning resources. The score is calculated as:

Score =% (W _i-s i)

where w i represents the importance or weight
assigned to a skill based on market demand, and s i
denotes the user’s proficiency level. This approach
ensures that highly demanded skills are prioritized in
the recommendation process.

To further enhance collaborative recommendations,
the system may use the Pearson Correlation
Coefficient to measure similarity between users:

r=3((x_i-X)(y_i-9)/VEx_i-%)"2Z(y i-§)"2)

This metric helps in identifying users with similar
preferences and improves the
collaborative filtering.

accuracy of

Finally, the performance of the predictive model is
evaluated using standard metrics such as accuracy,
which is defined as:

Accuracy = (TP + TN) / (TP + TN + FP + FN)

where TP, TN, FP, and FN represent true positives,
true negatives, false positives, and false negatives,
respectively. This metric provides an overall measure
of the model’s correctness.

The overall integration of these algorithms enables the
system to provide a comprehensive, intelligent, and
personalized career guidance solution, effectively
bridging the gap between user capabilities and
industry demands.

IV. Results and Outputs

The Implemented system successfully provides
accurate and personalized career recommendations
based on user inputs such as skills, interests, and
academic background. The Decision Tree model
effectively predicts suitable career paths with
satisfactory accuracy. The skill gap analysis identifies
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missing competencies, helping users understand areas
for improvement.

The system also generates relevant course
recommendations using a hybrid approach, ensuring
personalized learning paths. Additionally, the Al-
based resume generation module produces ATS-
friendly resumes tailored to user profiles. Overall, the
system demonstrates efficient performance, real-time
response, and practical usability in guiding users
toward suitable career decisions. The Al-Powered
Personalized  Career = Guidance and  Skill
Recommendation System was implemented as a web-
based platform using modern web technologies and
machine learning techniques.

User Registration and Profile Input

Users first register on the platform and provide
information such as education, skills, interests, and
career goals. This data is stored in the database and
used for analysis by the Al model.

Register

Login Module

The system provides a secure login and registration
feature where users can create an account and access
personalized services. This ensures data privacy and
user-specific recommendations.
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Career Prediction Module

Machine learning algorithms analyze the user profile
and predict suitable career paths. The system
recommends careers that match the user’s skills and
interests.

1 Python for Al/ML

Python for Everybody Speciaization

Python for Data Science and Machine Learning Bootcamp.

Python for Data Analysis (3rd Edition) by Wes McKinney

Build a Simple Machine Learning Model in Python

2 Generative Al Models

anguage Models

Hugging Face Transformers Course

Introduction to Generative Al (Google Cloud)

Implement a Basic Text Generation Model using Transformers.

LLM Fine-tuning & Prompt
" Engineering

Prompt Engineering for Developers

Hugging Face Blog: Fine-tuning a Large Language Model

Project: Fine-tune a LLM for a specific domain (e.g., product review
summarization)

An Introduction to PEFT (Perameter-Efficient Fine-Tuning)

Skill Gap Analysis and Course Recommendation

The system compares the user’s current skills with
required skills for the predicted career path. It
identifies missing skills and recommends relevant

courses and learning resources.

Personalized Skill Plan
% Dastboard Stgl emngoadnaps o idge e i betveenour et s o

) Cateer Pah

Your Chosen CareerDirecion

ill Development Plan: From Frontend to Al

Pioneer
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Results

The implemented system successfully generates
personalized career and skill recommendations. The
system provides quick responses and helps users
identify suitable career paths along with the skills
required to achieve them.

V. Conclusion

The project “Al Powered Personalized Career
Guidance and Skill Recommendation System”
provides an intelligent and automated solution for
students and professionals struggling to choose the
right career path. By using Artificial Intelligence (Al)
and Machine Learning (ML) algorithms, the system
analyzes a user’s interests, academic background, and
abilities to recommend suitable career options and
skill sets.

This system bridges the gap between education and
industry by helping users identify the skills required
for future jobs and guiding them toward relevant
learning resources. The Al-based approach ensures
personalized, fast, and reliable career guidance. In
conclusion, the project demonstrates how modern
technology can make career decision-making more
efficient, personalized, and accessible for everyone.

The Al-Powered Personalized Career Guidance and
Skill Recommendation System provides an effective
solution to the challenges faced by students and job
seekers in choosing the right career path. By using
Artificial Intelligence and Machine Learning
techniques, the system analyzes user data such as
skills, interests, and educational background to
generate  accurate and  personalized  career
recommendations.

The system not only predicts suitable career options
but also identifies skill gaps and suggests relevant
courses, certifications, and projects to improve user
capabilities. The integration of an Al-based resume
generation module further enhances career readiness
by helping users create professional and ATS-friendly
resumes.

The implementation results demonstrate that the
system is efficient, user-friendly, and capable of
providing quick and reliable recommendations. It
helps reduce career confusion and supports users in

ﬁ International Journal of Scientific Modern Research and Technology
eA

>

- b

ISSN: 2582-8150

(Volume: 22, Issue: 2, Number: 2) Paper ID: [JSMRT - 26020202

making informed decisions based on data-driven
insights.

References

[1] V. E. Kulugh, K. P. Aondover, and A. S. Faki,
“Artificial Intelligence-Powered Personalised Career
Guidance System,” Dutse Journal of Pure and
Applied Sciences, vol. 11, no. lc, pp. 92—-104, 2025.
doi: 10.4314/dujopas.vllile.11.

[2] K. K. Babu, “Al-Based Personalized
Recommendation of Career Guidance for Students,”
International Journal of Innovative Research in
Information Security, vol. 10, no. 3, pp. 207-210,
2024. doi: 10.26562/ijiris.2024.v1003.17.

[3] M. Jawhar et al., “Al-Powered Customized
University and Career Guidance,” in 2024
Intermountain  Engineering,  Technology  and
Computing (IETC), Logan, UT, USA, 2024, pp. 157—
161. doi: 10.1109/IETC61393.2024.10564423.

[4] J. B. Monreal and T. Palaoag, “Use of Artificial
Intelligence in Career Guidance: Perspectives of

Secondary Guidance Counselor,” Nanotechnology
Perceptions, vol. 20, no. S3, pp. 436—449, 2024.

[STH. A. Egbaria, “Factors Affecting Palestinian High
School Students’ Career Choice After COVID-19
Pandemic Outbreak,” World Journal of Social Science
Research, vol. 10, mno. 1, 2023. doi:
10.22158/wjssr.v10nlp21.

[6] M. Tuhame, G. Maiga, A. Habinka, and B.
Kayondo, “Towards a Conceptual Model for
Developing a Career Prediction System for Students’
Subject Selection at Secondary School Level,”
ResearchGate, 2022.

[7] S. Westman, J. Kauttonen, A. Klemetti, N.
Korhonen, M. Manninen, A. Mononen, S. Niittymaki,
and H. Paananen, “Artificial Intelligence for Career
Guidance: Current Requirements and Prospects for
the Future,” IAFOR Journal of Education, vol. 9, no.
4, pp. 43—62,2021. doi: 10.22492/ije.9.4.03.

[8] A. A. Adenowo, “Software Engineering
Methodologies: A Review of the Waterfall Model and
Object-Oriented Approach,” International Journal of
Scientific and Engineering Research, vol. 4, no. 7, pp.
427-434, 2020.

[JSMRT|Feb-2026

www.ijsmrt.com

Page 15


http://www.ijsmrt.com/

International Journal of Scientific Modern Research and Technology
3 & (Volume: 22, Issue: 2, Number: 2) Paper ID: [JSMRT - 26020202
it

N

) |

[9] P. Kiselev et al., “Career Guidance Based on
Machine Learning: Social Networks in Professional
Identity Construction,” Procedia Computer Science,
vol. 169, pp- 158-163, 2020. doi:
10.1016/j.procs.2020.02.128.

[10] P. S. Roy, “Career Guidance: A Way of Life,”
Social Science Research Network (SSRN), 2020. doi:
10.2139/ssrn.3640339.

[11] R. W. Lent and S. D. Brown, “Social Cognitive
Career Theory at 25: Empirical Status of the Interest,
Choice, and Performance Models,” Journal of
Vocational Behavior, vol. 115, p. 103316, 2019.

[12] C. Hendahewa et al., “Artificial Intelligence
Approach to Effective Career Guidance,” in Proc.
SLAAI Annual Sessions, Colombo, Sri Lanka, 2018,

pp- 1-8.

[13] M. Javed, “Investigating Factors Affecting
Students’ Subject Selection at Secondary School
Level,” International Journal of Information and
Education Technology, vol. 8, no. 11, pp. 815-820,
2018. doi: 10.18178/ijiet.2018.8.11.1145.

[14] S. K. Asma and A. Abeeda, “Factors Affecting
Students’ Career Choice,” Journal of Research and
Reflections in Education, vol. 11, no. 2, pp. 187-196,
2017.

[15] S. Mulhall, “Career and Career Development,” in
Strategic HRM: Irish Research and Practice Edition,
Blackhall Publishing, 2014.

[16] M. Nawaz et al., “Automated Career Counseling
System for Students Using CBR and J48,” Journal of
Applied Environmental and Biological Sciences, vol.
4, no. 7S, pp. 113-120, 2014.

ISSN: 2582-8150

[JSMRT|Feb-2026 www.ijsmrt.com

Page 16


http://www.ijsmrt.com/

