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ABSTRACT

The Student Placement Prediction and Skill Recommendation System is an innovative application
designed to assist students in enhancing their employability and securing suitable job placements.
In today's competitive job market, students often face challenges in understanding their strengths,
identifying required skills, and effectively positioning themselves for job opportunities. This
research work aims to address these challenges by leveraging machine learning algorithms to
predict a student's likelihood of placement and recommend skills to improve their employability.
The dataset used in this proposed system comprises various attributes such as academic
performance (CGPA, marks), internship experiences, projects undertaken, certifications earned,
aptitude test scores, soft skills ratings, and extracurricular activities. Leveraging this dataset,
machine learning models, particularly the Random Forest algorithm, were employed to predict the
probability of a student getting placed and the potential offers from different companies based on
their academic, skill, and experiential profiles. Moreover, the system also offers personalized skill

recommendations to students based on their current profile.

KEYWORDS : Skill Recommendation System, Job Placement, Competitive Job Market, Machine
Learning Algorithms, Random Forest Algorithm,Academic Performance, CGPA, Internship
Experiences, Certifications Earned, Aptitude Test Scores, Soft Skills Ratings, Skill Gap
Identification.

I. INTRODUCTION personalization and may not always reflect

. . the The Student Placement Prediction System
In traditional educational setups, career

guidance often relies on generalized data and bridges this gap by leveraging state of-the-art

. . machine learning and data analysis
manual counseling methods, which lack g y

techniques. It aims to empower students by
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predicting their likelihood of placement and

providing

precise, personalized

recommendations for skill enhancement.
This system is a transformative tool that
fosters informed decision-making and equips
students to align themselves with industry
standards. real-time demands of the job
market. As a result, many students miss
opportunities or fail to recognize areas
requiring improvement. The introduction of a
Student Placement Prediction System
revolutionizes this landscape by introducing
data-driven insights tailored to individual
profiles. The proposed system combines
academic records, projects, aptitude score,
technical and soft skills score and internships
with market trends and job requirements. By
integrating advanced algorithms such as
Random Forest, Linear Regression, and
Logistic Regression, the system offers
precise placement probability predictions.
Moreover, it identifies skill gaps and suggests
tailored developmental paths, ensuring that
students are not only academically qualified
but also equipped with relevant soft and
technical skills. This project further enriches
the student experience by incorporating
features such as salary and package
estimation, interactive dashboards, and real-
time updates based on industry trends. These

features collectively provide students with a
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holistic view of their readiness for placement
and serve as a roadmap for achieving career
goals. The integration of real-time analytics
ensures that the system remains responsive to
changes in the labor market, making it a
robust tool for both students and institutions.
Institutions also benefit significantly from
this innovation. By enabling better placement
outcomes and  enhancing  graduate
employability, this system enhances an
institution's  reputation and credibility.
Moreover, administrators gain access to
detailed insights into student performance,
skill gaps, and placement trends, allowing
them to refine their training and academic
offerings .In  conclusion, the Student
Placement Prediction System represents a
paradigm shift in the domain of career
guidance and placement preparation. It not
only addresses the critical issues of
employability and skill mismatch but also
empowers students to proactively shape their
futures with confidence and clarity. As
industries become increasingly competitive,
tools like this ensure that students and
institutions remain aligned with global
standards, creating a win-win scenario for all
stakeholders. In the rapidly evolving global
job market, students face immense pressure
to secure employment opportunities that

align with their aspirations and skills.
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However, the journey toward successful
placements is fraught with numerous
challenges. These include limited access to
personalized career guidance, a lack of
awareness about market trends, and the
absence of tools to identify and address

individual skill gaps effectively.
Lack of Personalized Guidance:

The current systems for career counseling
and placement preparation in educational
institutions are predominantly manual and
generalized in nature. These systems rely
heavily on historical placement statistics,
generic aptitude tests, and occasional
workshops. As a result, students often receive
broad recommendations that fail to consider
their ~ unique academic  backgrounds,
extracurricular achievements, certifications,
and career interests. This lack of personalized
guidance leaves students underprepared for
the highly specific and competitive demands
of modern industries. For instance, a student
aspiring to work in data science might not
receive tailored suggestions about essential
technical skills like Python programming,
machine learning frameworks, or statistical
modeling. Similarly, students targeting roles
in management may remain unaware of the
importance of leadership training, public

speaking, and advanced Excel skills. This
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gap between student aspirations and

actionable career guidance results in

suboptimal  preparation and  reduced

employability.
Skill Gap and Industry Readiness:

A recurring issue among students is the
inability to identify their strengths and
weaknesses in the context of current industry
demands. While academic performance
remains a significant factor, employers are
increasingly prioritizing candidates who
skills,

experience, and the ability to adapt to

demonstrate  practical project
dynamic work environments. Many students
fail to recognize this shift, leading to a
mismatch between their competencies and
market requirements. Moreover, the absence
of a structured system to identify and address
skill gaps exacerbates the issue. Students
often rely on self-assessment or sporadic
feedback from faculty, which may not
accurately reflect their readiness for the job
market. This results in missed opportunities
to enhance critical technical or soft skills that
could significantly improve their placement

prospects.

Inadequate Insight into Placement

Potential:
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Another critical limitation of existing
placement support systems is their inability
to provide reliable predictions regarding a
student’s placement potential. Current
methods, such as mock interviews and
aptitude tests, lack the analytical depth to
assess a student’s overall employability
comprehensively. Furthermore, they fail to
like

certifications, extracurricular achievements,

consider key factors internships,
and real-world project experience, which
play a crucial role in determining placement
outcomes. Without such insights, students are
often left uncertain about their chances of
securing job offers or the areas they need to
focus on for improvement. This uncertainty
can lead to anxiety, lack of motivation, and

inefficient preparation strategies.

Limited Adaptability to Dynamic Industry

Trends:

Industries today are evolving at an
unprecedented pace, with new technologies,
skill

regularly. Unfortunately,

methodologies, and requirements

emerging most
placement support systems are not designed
to keep up with these changes. They rely on
outdated data and static processes, making
them ill-equipped to provide students with
up-to-date guidance. For

like

example, in

domains artificial  intelligence,
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cybersecurity, and cloud computing, skill

requirements can change significantly within
a few years. However, current systems often
fail to integrate real-time industry data,
leaving students unaware of these changes
and unprepared to meet the demands of

potential employers.
Institutional Challenges:

From an institutional perspective, the

challenges are equally daunting. Educational
institutions  often struggle to manage
placement-related data for large student
cohorts  efficiently.

Manually tracking

academic  performance,  extracurricular
achievements, and placement readiness for
hundreds or thousands of students is
resource-intensive and prone to errors.
Additionally, institutions lack tools to
analyze this data comprehensively, limiting
their ability to provide meaningful support to
the high

computational complexity and maintenance

students. Furthermore,
requirements of advanced systems deter

many institutions from adopting

technological solutions. Institutions with
limited budgets or technical expertise find it
challenging to implement and sustain
systems that could address these issues

effectively.

Psychological Impact on Students:
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The absence of reliable placement support
systems also has a psychological impact on
students. The uncertainty surrounding their
employability can lead to stress, self-doubt,
and reduced confidence during placement
intervieiws. This negative mindset further
hampers their performance, creating a
vicious cycle of unpreparedness and failure.
Students without proper guidance often feel
overwhelmed by the multitude of skills they
need to acquire, leading to burnout or giving

up on certain career aspirations altogether.
Il. LITERATURE SURVEY

1. Webservice-Based Automata Testing: A

Case Study On Student Placement

Prediction

Authors: Temitope Betty Williams, Amir
Rizaan Abdul Rahiman, Izuka Joseph (2020)

Abstract: This study explores the integration
of web services with finite automata state
machines to create efficient placement
prediction systems. The approach relies on
predefined patterns in student datasets to
assess their placement probabilities. By
automating repetitive tasks, this method
enhances the efficiency of placement
processes. However, the system's reliance on
static rules and its inability to handle real-

time data or adapt to dynamic datasets limit
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its scalability. Furthermore, the absence of

advanced analytics reduces its applicability
to diverse educational environments where

varying datasets are the norm.

2. The Role Of Ict In Student Placement

Prediction
Authors: Okulski, Radoslaw Robert (2009)

Abstract: Information and Communication
(ICT)

significantly impacted placement systems by

Technology frameworks  have
integrating academic, extracurricular, and
internship data to provide insights into
employability. ICT-based platforms facilitate
streamlined interactions between students,
and institutions,

recruiters, thereby

enhancing transparency and decision-
making. Despite these advancements, these
systems are typically limited to analyzing
historical data without incorporating real-
time job market trends. This static nature
restricts their ability to provide dynamic,
personalized recommendations for students,
effectiveness in

thereby reducing their

preparing students for competitive job

markets.

3. Behavioural Models For Placement

Prediction

Authors: Sheila Sherlock, William G.
Chismar (2006)
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Abstract: This research highlights the
importance of including behavioral analytics,
such as personality traits, teamwork, and
communication  skills, in  placement
prediction models. Behavioral models aim to
provide a more holistic view of a student's
employability by complementing technical
skill assessments. However, the integration
of these models into existing systems remains
a challenge due to the lack of resources and
technical expertise required for their
Additionally,

systems often overlook the value of soft skills

implementation. traditional

in  predicting workplace performance,
focusing solely on technical attributes, which
leads to an incomplete representation of a
candidate's potential.

4. Integration Of Real-Time Data In

Placement Systems
Authors: John R. Knight (1972)

Abstract: This study examines the role of
real-time data integration in enhancing the
accuracy and relevance of placement
prediction systems. By leveraging live data
from industry sources, such as job portals and
recruitment trends, the systems can
dynamically adjust their recommendations.
This ensures that students receive insights
aligned with the latest industry demands.

However, the implementation of real-time
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data models requires robust computational

infrastructure and consistent updates, which
find

manage. Consequently, the limited adoption

many institutions challenging to
of such systems underscores the need for

scalable, cloud- based solutions to

accommodate real-time updates effectively.
1. EXISTING SYSTEM

The evolution of placement prediction

systems has improved the ability of
institutions to support students in their job
preparation journeys. systems leverage
machine learning (ML) models and data
analytics to predict placement probabilities
and recommend skills, but they remain
limited in scope and performance. Here is an
in-depth analysis of the drawbacks of current
systems, referencing their features and

limitations.
IV. PROPOSED SYSTEM

The proposed "Student Placement Prediction
Skill
represents a transformative approach to

and Recommendation ~ System”
enhancing student employability. It leverages
advanced machine learning algorithms and
real-time analytics to provide personalized
career guidance, address skill gaps, and
prepare students comprehensively for the job

market. The system focuses on both technical
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and non-technical competencies, ensuring
holistic development. The proposed system is
designed to overcome the limitations of
existing systems and provide a seamless,
efficient, and adaptive platform for students

and institutions.

Fig 1: System Architecture

System design is the process of designing the
elements of a system such as the architecture,
modules and components, the different
interfaces of those components and the data
that goes through that system. System
Analysis is the process that decomposes a
system into its component pieces for the
purpose of defining how well those
components interact to accomplish the set
requirements. The purpose of the System
Design process is to provide sufficient
detailed data and information about the
system and its system elements to enable the
implementation consistent with architectural
entities as defined in models and views of the
system architecture. The feasibility of the

project is analyzed in this phase and business
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proposal is put forth with a very general plan

for the project and some cost estimates.
During system analysis the feasibility study
of the proposed system is to be carried out.
This is to ensure that the proposed system is
not a burden to the company. For feasibility
analysis, some understanding of the major

requirements for the system is essential.
V. METHODOLOGY

Student placement prediction involves
forecasting whether a student will secure a
job or internship after completing a course, as
well as predicting the specifics of the
placement, such as salary range, job role, or
company type. This task typically utilizes
methodologies from machine learning, data
science, and statistical analysis. The process
begins with data collection, where past
student records are gathered, including
various factors like academic performance
(grades, GPA), demographics (age, gender),
extracurricular activities, placement
outcomes (whether the student was placed,
and if so, with what company and salary),
skills and certifications, attendance, and
internship experience. Once the data is

collected, it undergoes preprocessing to

handle missing values (e.g., through
imputation or removal), normalize or
standardize  numerical  data, encode
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categorical variables (using techniques like
one-hot encoding or label encoding), and
remove outliers if necessary. The next step is
exploratory data analysis (EDA), where
patterns and correlations are identified
between placement outcomes and various
features. Tools like heatmaps, bar charts, and
scatterplots are used to visualize trends in the
data. During this phase, it’s important to
check for data imbalances, such as having a
disproportionately large number of unplaced
students compared to those placed. This
analysis helps in understanding which
features are most influential in predicting
placement outcomes. Following EDA, the
focus shifts to feature selection and

engineering. Feature selection involves
identifying which attributes or features are
most predictive of placement outcomes. This
can be done using feature importance metrics
like

information, or decision tree importance

correlation  coefficients,  mutual
scores. Feature engineering, on the other
hand, creates new features from existing data.
Examples include generating a composite
"skill score" based on certifications and
extracurricular activities or tracking GPA
trends over different semesters. These steps
help in refining the data for the modeling
process. The next phase involves applying

various modeling techniques. Classification
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models such as logistic regression, random
forest classifier, and random forest regressor
are commonly used for predicting placement
status and estimating candidate salaries.
Logistic regression is used for binary
classification (e.g., placed/unplaced), while
random forest models can be applied for both
classification and regression tasks. Cross-
validation techniques are employed to
evaluate model performance, ensuring that
the model is not overfitting to the training
data. Standardization is also carried out using
tools like the Standard Scaler to preprocess
features, ensuring that all variables are on a
comparable scale. Handling imbalanced data
is an essential aspect of building an accurate
model. Techniques such as oversampling
(e.g., using SMOTE) or undersampling can
be used to address class imbalances. Cost-
sensitive learning can also be applied to
assign higher penalties for misclassifying
underrepresented classes, which helps in
improving the model’s performance on the
minority class. After building the model, it is
crucial to evaluate its performance using
appropriate metrics. For classification tasks,
evaluation metrics like accuracy, precision,
and ROC-AUC
commonly used. For regression tasks, metrics
such as Mean Absolute Error (MAE), Mean

Squared Error (MSE), and R? score are

recall, F1-score, are
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employed to assess the model’s predictive

power. Cross-validation, particularly k-fold

cross-validation, is utilized to ensure the

model generalizes well to new, unseen data.

Once the model has been evaluated and
optimized, it can be deployed as a web-based
or local application for stakeholders like
students and placement officers. Regular
monitoring IS necessary to ensure that the
model continues to perform effectively.
Retraining the model with new data may be
required periodically to maintain its accuracy
and relevance. In addition to traditional
techniques, advanced methods can be

incorporated to enhance the model’s
capabilities. For instance, Natural Language
Processing (NLP) can be used to analyze
resumes, cover letters, or LinkedIn profiles to
readiness.

assess placement

Recommendation systems can suggest
courses, certifications, or internships that
could improve a student’s chances of
placement. Explainable Al (XAl) tools such
as SHAP or LIME can be used to provide
transparent and interpretable predictions,
helping students and educators understand
how the model arrived at its conclusions.
These advanced techniques can improve the
overall student placement prediction system,

making it more personalized and insightful.
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Fig 2: User Input Details

Prediction Result for Shraddha
Kapoor

Roll Number: 21VE1A0560
will likely be placed

Placement Category: MEDIUM
Estimated Package: €7 11 LPA
Recommended Domain
FRONTEND_DEV
Skill Recommendations
Missing Critical Technical Skills:

= typescript

= nextjs

. vue

= react
Technical Skills That Need Improvement:

= angular

Missing Soft Skills:

= problem solving
= lime management

Projects

= Ecommerce Website, Fithess Website

Skills Used: html, css, react javascript

Fig 3 : Placement Prediction
V1. CONCLUSION

The "Student Placement Prediction and Skill
Recommendation System" is an innovative
solution designed to address the challenges
students in the

faced by navigating

competitive job market. By leveraging
machine learning algorithms and real-time

analytics, this project has successfully
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demonstrated how technology can enhance
the placement preparation process, enabling
students to improve their employability and
institutions to achieve higher placement
rates. The system provides a comprehensive
platform that traditional

goes beyond

placement systems by focusing on

personalized skill recommendations and
incorporating both technical and soft skills
into its analysis. The use of robust algorithms
like Random Forest and Logistic Regression
ensures accurate predictions of placement
outcomes, while the dynamic integration of
market ~ trends  ensures  that the
recommendations are always relevant to

current industry demands.
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