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Abstract: The job market is evolving rapidly, demanding innovative solutions to connect students with suitable employment
opportunities. This paper presents an online job portal tailored for college students, leveraging Natural Language Processing
(NLP) and Bidirectional Encoder Representations from Transformers (BERT). The platform enables students to upload their
resumes, which are analyzed using NLP techniques to match them with job openings that align with their skills and
qualifications. The system employs the BERT model to ensure accurate extraction and comprehension of resume content,
enhancing candidate-job compatibility. Additionally, eligible candidates receive automated notifications about relevant
opportunities, fostering a streamlined recruitment process. Our results demonstrate that the integration of BERT improves the
precision and recall in candidate-job matching, thereby establishing a reliable framework for scalable and efficient recruitment
in academic settings.
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L. INTRODUCTION
The rapid advancement of technology has transformed industries worldwide, and the recruitment sector is no exception. Traditional
job portals have long served as intermediaries between employers and job seekers, providing a platform for job listings and
applications. However, these systems often fail to account for the specific needs of niche user groups, such as college students, who
are at the cusp of entering the workforce. The disconnect between students’ qualifications and employers’ requirements frequently
results in mismatched opportunities, prolonging the recruitment process and limiting its effectiveness.
In response to these challenges, there is a growing need for intelligent and automated recruitment solutions that leverage
advancements in Artificial Intelligence (Al) and Natural Language Processing (NLP). NLP enables systems to process and
understand human language, which is critical for analyzing resumes and job descriptions. Among the latest innovations in NLP is
the Bidirectional Encoder Representations from Transformers (BERT) model, which has set new benchmarks in understanding
contextual language.
This paper introduces an online job portal designed specifically for college students, incorporating NLP techniques with BERT to
create an efficient and accurate job-matching system. The platform is designed to tackle the specific challenges encountered by
college students, offering a tailored and adaptable solution. Users can upload their resumes, which are then processed using BERT
to extract key information such as skills, qualifications, and experience. Similarly, job descriptions are analyzed to identify relevant
criteria, enabling precise candidate-job matching.
The proposed system also automates notifications to eligible candidates, ensuring they stay informed about opportunities that align
with their profiles. By bridging the gap between student capabilities and employer expectations, the portal aspires to simplify the
recruitment process and improve outcomes for both parties.
This research paper outlines the development and implementation of the system, discussing its technical architecture, the role of
BERT in resume and job description analysis, and the results of experimental evaluations. The findings indicate that the integration
of advanced NLP models significantly enhances the accuracy and efficiency of recruitment, paving the way for future applications
of Al in employment platforms.

1. MOTIVATION AND OBJECTIVES
A. Motivation
The journey from education to employment is a pivotal stage for students, but it is often fraught with obstacles. Despite the
abundance of job portals available, many college students struggle to identify suitable opportunities that align with their skills,
interests, and educational backgrounds. This disconnect is primarily attributed to the generic nature of most job portals, which are
designed to cater to a broad audience rather than focusing on the unique requirements of students transitioning into the workforce.
As a result, students frequently face frustration and inefficiencies, with many opportunities overlooked due to improper matching.
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For employers, the recruitment process poses significant challenges, as they frequently receive an overwhelming number of
applications, many of which fail to align with the required qualifications. The manual screening of resumes is both time-consuming
and prone to errors, leading to delays in hiring and missed opportunities for identifying the best talent. This inefficiency in matching
candidates to job roles hinders the effectiveness of the recruitment ecosystem, leaving both job seekers and employers dissatisfied.
With the increasing complexity of job requirements and the growing reliance on technology in recruitment, there is a pressing need
for smarter, data-driven solutions. Recent advancements in Artificial Intelligence (Al) and Natural Language Processing (NLP)
provide a promising avenue to tackle these challenges. NLP models, particularly Bidirectional Encoder Representations from
Transformers (BERT), have demonstrated exceptional performance in understanding and analyzing textual data, making them ideal
for extracting meaningful insights from resumes and job descriptions. Harnessing the power of these models offers the potential to
create a recruitment system that is not only efficient but also personalized to the needs of students and employers alike.

This project is motivated by the desire to bridge this gap through an innovative online job portal specifically tailored for college
students. By leveraging BERT’s advanced contextual understanding, the portal aims to provide accurate and efficient candidate-job
matching, ensuring that students receive opportunities aligned with their skills and aspirations. Simultaneously, it offers employers a
streamlined platform to identify the most suitable candidates, fostering a more dynamic and effective recruitment process.

B. Obijectives

1) To facilitate skill-based job matching: Leverage NLP and the BERT model to extract and analyze key information from resumes
and job descriptions, ensuring precise and context-aware matching.

2) To enhance accessibility for college students: Create an intuitive platform specifically tailored for students, allowing them to
easily upload resumes, search for jobs, and receive targeted notifications for opportunities.

3) To optimize the recruitment process for employers: Provide employers with a streamlined method to identify and connect with
eligible candidates who meet their specific requirements.

4) To utilize advanced Al techniques: Incorporate cutting-edge NLP technologies, such as the BERT model, to achieve higher
accuracy in textual analysis and candidate-job compatibility.

5) To automate candidate notifications: Develop a system to automatically notify eligible candidates about relevant job openings,
ensuring timely updates and reducing the risk of missed opportunities.

1. LITERATURE SURVEY
Devlin et al. [1] introduced the Bidirectional Encoder Representations from Transformers (BERT), a groundbreaking NLP model
that uses bidirectional context for text understanding. The model's ability to process text in both directions enables superior semantic
analysis, making it highly effective for tasks like entity recognition, text classification, and language inference. Its applicability to
resume parsing and job description analysis has been highlighted in multiple studies.
Smith et al. [2] examined the limitations of traditional keyword-based job portals and proposed the integration of semantic NLP
models for improved candidate-job matching. The study emphasized the inefficiencies of generic job platforms in addressing the
specific needs of niche user groups, such as students, and recommended more context-aware systems.
A comparative analysis [3] performed a comparative study on traditional NLP techniques and modern models like BERT for
analyzing resumes. The study revealed that BERT excelled in interpreting intricate resume formats and accurately identifying
candidate competencies, thereby improving the quality of job matching..
Lee et al. [4] explored the application of BERT in recruitment systems, demonstrating its capability to extract skills, qualifications,
and experiences from resumes with high precision. Their work underscored the scalability of BERT-based systems in large-scale
recruitment scenarios, where accuracy and efficiency are paramount.
Chakraborty et al. [5] developed a job portal that integrates Al to automate resume screening and candidate shortlisting. While their
system utilized simpler NLP models, it paved the way for exploring the use of advanced models like BERT to further enhance the
matching accuracy.
Brown et al. [6] presented a system that uses Named Entity Recognition (NER) and Part-of-Speech (POS) tagging for information
extraction from resumes. Despite its effectiveness in structured environments, the approach struggled with unstructured data, a
limitation that modern models like BERT are designed to address.
Patel et al. [7] highlighted the challenges in scaling job portals for diverse user groups. Their study suggested that leveraging
transformers for multilingual and multi-domain text understanding can significantly improve user experience and inclusivity.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 13 Issue | Jan 2025- Available at www.ijraset.com

Zhang et al. [8] examined real-time notification systems in recruitment platforms, emphasizing the role of NLP in filtering and
delivering personalized job alerts. They found that systems using deep learning models showed higher user engagement and
satisfaction compared to traditional methods.

V. METHODOLOGY

A. Data Collection

The development of an effective job portal starts with the collection of comprehensive data. The primary data used in this research
comprises resumes and job descriptions. The resume dataset was sourced from publicly available repositories, university career
service centers, and simulated datasets designed specifically for this project. These resumes represented a variety of formats,
including PDFs and Word documents, ensuring the system’s ability to handle diverse input types. The job description dataset was
curated from online job portals, specifically targeting entry-level positions suitable for college graduates. This curated collection
ensured a diverse representation of industries, providing a balanced dataset that reflects the real-world job market for students.

B. Data Preprocessing

Before applying any machine learning models, the collected textual data undergoes a comprehensive preprocessing phase. This

process is vital for maintaining the quality and applicability of data in NLP tasks. The text is initially tokenized, dividing it into

smaller units such as words or tokens for further processing. Next, stopword removal eliminates common words, such as “the,” “is,”
and “and,” which do not add significant meaning to the text. Lemmatization is then applied to reduce words to their base form (e.qg.,
"running” becomes "run"), ensuring consistency in the data. In addition, Named Entity Recognition (NER) is employed to extract

important entities from the text, such as skills, qualifications, job titles, and company names. This step is crucial for enhancing the

accuracy of job matching, as it allows the system to focus on the most relevant pieces of information.

C. Model Selection: BERT for Text Understanding

The heart of the proposed system lies in the use of the BERT model for extracting meaningful insights from resumes and job
descriptions. BERT, which stands for Bidirectional Encoder Representations from Transformers, is a state-of-the-art NLP model
known for its ability to process text in both directions, capturing context more effectively than previous models. The model is fine-
tuned on the collected dataset to specifically identify skills, qualifications, and job experiences that are relevant to job descriptions.
This approach enables the system to understand the context within the text, ensuring that it can differentiate between similar terms
based on their usage in resumes and job descriptions. The BERT model allows for high accuracy in extracting the key attributes
necessary for effective job matching.

D. Job-Candidate Matching Algorithm

Once the key information is extracted from both resumes and job descriptions, a matching algorithm is employed to identify the best
candidates for a given job. The system converts resumes and job descriptions into vector representations using BERT’s contextual
embeddings. These vectors represent the semantic meaning of the text, which is crucial for understanding the relationships between
the candidate’s qualifications and the job requirements. A similarity score is then calculated using a metric such as cosine
similarity, which measures the angle between the vectors. A higher similarity score indicates a stronger alignment between the
candidate's profile and the job description. Based on this score, candidates are ranked in descending order of suitability for each job,
ensuring that the most qualified candidates appear at the top.

E. Automated Notification System

An essential feature of the job portal is the automated notification system, which alerts students about relevant job opportunities.
Once a candidate is successfully matched with a job, a notification is automatically generated and sent to the candidate via email or
within the platform itself. These notifications contain vital job details, such as the job title, company name, and a brief description of
the role. This system ensures that candidates are promptly informed about job opportunities that match their profile, reducing the
likelihood of missing out on relevant positions. The automated notification system plays a key role in maintaining user engagement
and ensuring that students are aware of new job opportunities in real-time.
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F. System Architecture

The system architecture of the online job portal is designed to be both scalable and modular. The frontend of the system is built
using standard web technologies such as HTML, CSS, and JavaScript, providing a user-friendly interface where students can
upload resumes, search for jobs, and view notifications. The backend is developed using Python, with frameworks like Flask or
Django to manage the server-side logic. The backend manages essential functions like resume processing, job matching, and
maintaining the database. The model deployment is done in a cloud-based environment to ensure the system can scale effectively,
processing large volumes of resumes and job descriptions in real time. This cloud infrastructure ensures that the portal can handle
growing user demands while maintaining optimal performance.

G. Evaluation and Testing

The performance of the system is evaluated using several metrics to assess its accuracy and user satisfaction. Precision and recall
are calculated to assess the effectiveness of candidate-job matching, indicating the system's ability to identify relevant matches
accurately. The F1-Score, a balanced metric that combines precision and recall, is used to assess overall system performance.
Additionally, user feedback is collected through beta testing with a group of college students. Participants are asked to provide
feedback through surveys, helping to identify areas for improvement and assess the system's usability. This feedback is essential for
refining the platform, ensuring that it meets the expectations of its users and is capable of providing effective job matching and
notifications.

V. RESULT

The online job portal using Natural Language Processing (NLP) and the BERT model for job matching and notifications was

evaluated on various performance metrics, including job matching accuracy, system scalability, user satisfaction, and real-time

feedback. The evaluation was conducted on a diverse set of resumes and job descriptions, simulating a wide range of candidate
profiles and job roles to ensure that the system can handle different scenarios effectively.

1) Job Matching Accuracy: he BERT-based job matching model achieved an overall accuracy of 90% in correctly matching
candidates to relevant job opportunities. The system effectively identified key skills, qualifications, and job experiences from
resumes and compared them with the job descriptions. The model showed particular strength in matching technical and skill-
based roles, ensuring high accuracy in predicting the most suitable candidates for a given position.

2) Precision and Recall: Precision, which measures the percentage of correct matches out of all the predicted matches, was 92%.
This indicates that the system's recommendations were highly relevant to the candidates’ profiles. The recall, which measures
the model’s ability to identify all relevant job opportunities for a candidate, was 88%. This result shows that while the system
accurately identifies a majority of relevant jobs, there is still room to improve in identifying all possible matches for candidates.

3) Real-Time Matching and Notifications: The system demonstrated real-time processing capabilities, with the average time for
processing a candidate’s resume and job description being 5-6 seconds. This ensures that students are quickly informed about
job opportunities. The automated notification system was able to deliver timely alerts to users about new job openings that
matched their qualifications, with 90% of users reporting that they found the notifications to be useful and on time. This feature
significantly enhances the user experience by keeping students engaged and informed without manual intervention.

4) User Experience and Satisfaction: User feedback was collected from a group of 100 college students who participated in a beta
testing phase. The system received positive responses for its user-friendly interface and the relevance of job matches. 85% of
users found the platform easy to navigate, while 80% reported that the job matches were highly relevant to their qualifications
and career goals. The notification system also received a 90% approval rate for its timely delivery and helpfulness in keeping
students up to date with new job openings.

VI. FUTURE WORK
Future systems for online job portal using NLP can benefit from the following improvements:
1) Improved Job Matching with Advanced Models: Future work will explore the integration of more advanced NLP models, such
as GPT-based or domain-specific embeddings, to enhance job matching accuracy. This would allow the system to better handle
specialized job roles and provide more personalized recommendations for candidates.
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2) Resume Format Handling and OCR Integration: To address limitations with non-standard resume formats, future iterations will
incorporate Optical Character Recognition (OCR) technology to process image-based or scanned resumes, ensuring the system
is designed to handle a diverse range of document formats.

3) Real-Time Resume Optimization and Feedback: A real-time resume optimization feature could be introduced, allowing
candidates to receive suggestions for improving their resumes based on job trends, required skills, and best practices. This
would further enhance the candidate's chances of getting noticed by employers.

4) Expansion to International Job Markets: The system could be expanded to support international job markets by incorporating
multi-language capabilities and region-specific job descriptions. This would allow students to apply for opportunities globally,
providing a broader job search experience.

VII. CONCLUSIONS
The development of an online job portal using NLP and the BERT model represents a promising solution to the challenges faced
by college students in securing suitable job opportunities. By leveraging the power of natural language processing, the system
effectively matches candidates with jobs based on their resumes, improving the accuracy and relevance of recommendations. This
approach simplifies the often complex and time-consuming job search process for students.
The system’s ability to automatically analyze and categorize resumes allows it to provide valuable feedback for candidates to
optimize their job applications. With features like real-time notifications and tailored job recommendations, the platform supports
students in enhancing their chances of landing job interviews. The use of BERT enables deeper understanding and interpretation of
job descriptions and resumes, significantly boosting the platform’s effectiveness.
While the results are encouraging, there is still room for further improvements. Future work will focus on expanding the training
data to include diverse industries and job roles, as well as incorporating additional machine learning models to refine the job
matching process. By continuously evolving the system, we can address challenges such as data diversity and scalability, ensuring a
broader and more accurate job matching experience for users.
In conclusion, this research provides a strong foundation for an intelligent job portal that aids students in navigating the
complexities of job searching. Through further refinement and real-world testing, the platform can evolve to meet the needs of a
global audience, ensuring it remains adaptive to the rapidly changing job market. This work sets the stage for developing a
comprehensive solution for students, empowering them to make informed career decisions.
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