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Abstract - Campus placements play a vital role in shaping
students’ professional careers. However, students often
struggle with fragmented preparation resources, lack of
structured guidance, and absence of performance analytics.
Existing platforms provide isolated features such as aptitude
practice or coding challenges, but fail to offer a unified and
personalized preparation ecosystem. This paper presents
PlacementPrep, a personalized end-to-end placement
preparation platform that integrates adaptive mock tests
based personalized learning roadmaps, aptitude and coding
practice, resume building with Applicant Tracking
System(ATS) scoring, progress analytics and hiring alerts. The
system uses performance-driven topic prioritization and
resume-job keyword alignment techniques to enhance
employability readiness. Experimental observations indicate
measurable improvement in aptitude performance, coding
proficiency, and resume optimization. The proposed system
provides a scalable and modular solution for transforming
traditional placement preparation into a structured, data
driven, and student-centric process.
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1. INTRODUCTION

Campus placements play a crucial role in shaping the
professional careers of students in all areas of technology.
Modern recruitment processes require demonstrated
proficiency in aptitude reasoning, technical knowledge,
coding proficiency, and effective communication skills.
However, institutional preparation efforts remain
fundamentally fragmented and unstructured, forcing
students to depend on multiple disconnected platforms for
aptitude practice, coding challenges, resume development,
and job notifications. This scattered approach leads to
inconsistent preparation strategies, duplicated efforts, and
critically absent centralized progress monitoring.

The primary limitation of conventional preparation systems
lies in their inability to deliver integrated solutions
combining assessment capabilities, performance analytics,

© 202,IRJET | ImpactFactorvalue: 8.315 |

ISO 9001:2008 Certified Journal |

and recruitment connectivity within unified platforms.
Existing tools typically address isolated placement readiness
components—such as standalone mock tests, coding practice
sites, or Dbasic resume builders—without providing
structured learning pathways or continuous performance
feedback. Consequently, students struggle to identify specific
weaknesses, track improvement over time, and develop
coherent preparation strategies aligned with corporate
selection criteria.

To systematically address these systemic gaps, this paper
presents PlacementPrep: A Personalized Platform for End-to-
End Placement Preparation. The proposed system
consolidates essential preparation functionalities into a
cohesive web-based ecosystem featuring mock tests that
generate personalized study roadmaps with recommended
learning resources, comprehensive aptitude and coding
practice modules organized by topic complexity, interactive
progress tracking dashboards, resume builder incorporating
Applicant Tracking System (ATS) compatibility scoring, and
intelligent hiring alert mechanisms ensuring timely
recruitment awareness.

At its core, PlacementPrep establishes a continuous
feedback-driven preparation cycle. Mock test performance
analysis identifies weak domains, automatically generating
personalized roadmaps that prioritize these areas and
provide specific learning resources including video tutorials,
practice exercises, reference materials, and topic-wise study
guides. Dedicated practice modules deliver targeted
reinforcement through topic-specific exercises graduated by
difficulty levels (basic/intermediate/advanced), while real
time dashboard analytics maintain complete visibility into
multi-domain skill progression. The resume optimization
component employs keyword matching and structural
analysis to enhance ATS parsing success rates, and
automated hiring notifications bridge the critical gap
between preparation completion and application execution.

The platform follows a modular layered architecture using
Flask for backend services and MongoDB for efficient data
management. It supports complex relationships between
student profiles, assessments, learning resources, and
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recruitment data. Role-based access control separates
student and administrator functionalities, ensuring secure
and organized operations. The frontend is designed
responsively to provide seamless usage across desktop and
tablet devices.

2. STUDY AREA

The study area of this research focuses on intelligent
placement preparation systems, skill enhancement
platforms, machine learning-based placement prediction,
and Al-driven personalized learning environments. The
objective of studying existing literature was to understand
current technological approaches in placement readiness
systems and identify architectural and functional patterns
relevant to the development of PlacementPrep.

2.1 Collaborative Skill Enhancement Platforms

Khatter and Jain [1] proposed a collaborative platform aimed
at curated skill enhancement and placement preparation.
Their system emphasizes structured learning resources,
recruiter interaction support, and performance visualization
through graphical tracking mechanisms. From this work, the
following key concepts were studied:

« Structured skill development pathways

« Performance tracking through analytical dashboards

« Integration of curated resources for placement readiness
These concepts influenced the design of the year-wise
personalized roadmap and progress tracking module in
PlacementPrep.

Similarly, Deshpande et al.[2] introduced Skilldev, a
GenAlpowered skill upgrading platform that categorizes
learners based on competency and provides adaptive
recommendations. The study demonstrates the application
of Al models for dynamic content recommendation and skill
gap identification.

From this research, the following aspects were examined:

« Al-driven categorization of learners

* Personalized recommendation mechanisms

« Skill-level based resource allocation

These ideas contributed to the development of the
personalized roadmap generation and recommendation
engine in the proposed system.

2.2 Machine Learning-Based Placement Prediction

Jadhav et al. [3] developed a placement readiness prediction
system using supervised learning algorithms such as Support
Vector Machines (SVM). The study demonstrates how
academic performance metrics and assessment data can
serve as features for classification models to predict
placement probability.
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From this paper, the following technical insights were

studied:

« Feature selection techniques for placement datasets

« Supervised classification models (SVM)

» Accuracy evaluation metrics for prediction systems These
insights helped shape the analytical foundation of the
student  performance evaluation component in
PlacementPrep. Similarly, Kumar et al. [4] implemented a
placement prediction system using Random Forest
classifiers to analyze academic and skill-related attributes.
The model provides visual dashboards and predictive
feedback. The following concepts were derived from this
research:

» Ensemble learning approaches (Random Forest)

« Skill gap identification through feature importance

* Use of analytical dashboards for performance visualization
These ideas influenced the design of the progress tracking
dashboard and data-driven recommendation mechanisms
in the proposed platform.

2.3 Al-Driven Personalized Coding Education

Zhao et al. [5] introduced CodeEdu, a multi-agent
collaborative platform powered by large language models for
personalized coding education. The system integrates
planning, tutoring, debugging, and feedback agents to create
adaptive learning workflows.

From this study, the following advanced concepts were
analyzed:

» Multi-agent educational system architecture

 Adaptive feedback mechanisms

* Dynamic student modeling

* Proactive learning workflows

Although CodeEdu focuses primarily on coding education,
the concept of adaptive personalization and structured
progression influenced the development of the coding
practice module and intelligent feedback mechanisms within
PlacementPrep.

2.4 Synthesis of Study Area

The analysis of the above literature provided both conceptual

and technical foundations for the development of

PlacementPrep. The key learnings derived from the study

include:

1) Structured and curated skill development improves
placement readiness [1].

2) Al-based personalization enhances learner engagement
and targeted preparation [2].

3) Supervised machine learning models can effectively
analyze placement probability [3], [4].
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4) Adaptive and multi-agent learning systems improve
feedback quality and skill progression [5].

These studies collectively guided the architectural design,

personalization logic, analytics framework, and intelligent

recommendation modules implemented in PlacementPrep.

3. METHODOLOGY

The methodology adopted for the development of
PlacementPrep follows a modular and layered system design
approach. The objective was to construct a scalable,
maintainable, and role-based web platform capable of
integrating multiple placement preparation functionalities
within a unified ecosystem. The development process
consisted of requirement analysis, system architecture
design, database modeling, module implementation, and
integration testing.

3.1 System Architecture Design

The proposed system follows a three-layer architecture
consisting of:

« Presentation Layer: Web-based user interface imple-
mented using HTML, CSS, and JavaScript. This layer
handles user interaction, form submission, dashboard
visualization, and alert management.

« Application Layer: Backend services implemented using
Flask. This layer processes user requests, manages au-
thentication, executes roadmap generation logic, evaluates
mock test results, and coordinates database operations.

e Data Layer: MongoDB database used for persistent
storage of student records, mock test results, question
banks, resume data, and job alerts.

This layered separation ensures modularity and simplifies
maintenance and future scalability.
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Figure 1: System Architecture of PlacementPrep

3.2 User Authentication and Role Management

The system implements role-based access control (RBAC)
with three primary roles:

1) Student

2) Administrator

Authentication is performed using secure credential
verification. Upon login, users are redirected to dashboards
customized according to their assigned role. Access
permissions restrict operations such as question bank
modification or test scheduling to authorized roles only.

3.3 Mock Test Module

The Mock Test module is designed to simulate placement
style assessments across aptitude, reasoning, and technical
domains. The methodology includes:

* Question retrieval from categorized question banks.

» Randomization of question order to ensure variability.

* Timer-based test execution.

» Automated evaluation and score calculation. Each question
record in the database includes attributes such as question
ID, category, topic, difficulty level, options (stored in JSON
format), correct answer, and metadata fields. After
submission, scores are stored in the database for further
analytics.

3.3 Personalized Roadmap Generation

The roadmap generation methodology is performance-
driven. Mock test results are analyzed to identify weak do-
mains using score thresholds across topics. The algorithm
prioritizes topics with lower performance and constructs a
structured improvement plan consisting of:

« Topic prioritization based on relative weakness,

* Suggested practice modules,

e Adaptive sequencing of study materials. The roadmap
adapts dynamically when new test data is generated,
allowing iterative improvement cycles.

3.4 Aptitude and Coding Practice Module

In addition to mock test simulations, the system incorporates
dedicated aptitude and coding practice modules to enable
continuous skill development. Unlike full length mock tests,
these modules allow topic-wise and difficulty-based targeted
practice.

The Aptitude Practice component categorizes questions into
quantitative aptitude, logical reasoning, and verbal ability.
Questions are retrieved dynamically from the question bank
based on selected topic and difficulty level (Easy, Medium,
Hard). This enables students to focus on specific weak do-
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mains identified through roadmap analysis. Immediate feed-
back is provided after submission, including correct answers
and solution explanations.

The Coding Practice module supports problem-solving in
programming domains such as data structures, algorithms,
and core technical subjects. Problems are categorized by
topic and complexity. Students can attempt coding questions
and compare their logic with reference solutions. The
module emphasizes iterative improvement rather than
onetime evaluation. This structured approach promotes
continuous preparation instead of sporadic test-based
evaluation.

3.5 Progress Tracking and Learning Analytics

The Progress Tracking Dashboard aggregates historical test
performance and visualizes:

* Score progression trends,

« Subject-wise strength and weakness mapping,

e Comparative performance analysis.

Conceptually, learning progression may be modeled using
analytics principles similar to Bayesian Knowledge Tracing
(BKT) or Item Response Theory (IRT) to estimate mastery
levels. However, in the current prototype, performance
tracking is implemented using statistical score aggregation
and trend visualization.

3.6 Resume Evaluation and ATS Scoring

The Resume Module incorporates basic text analysis tech-
niques for keyword matching. The methodology includes:

* Resume text extraction,

 Keyword frequency analysis,

« TF-IDF based relevance scoring,

e Comparison with predefined skill datasets.

The resulting score reflects alignment between student skills
and commonly expected job requirements. H. Hiring Alert
and Job Recommendation Mechanism The Hiring Alert
module enables students to create customized alerts
based on job preferences. The

methodology includes:

« Storing user-defined alert parameters,

» Matching job listings with stored preferences,

« Displaying relevant opportunities on the dashboard.

The recommendation mechanism operates on rule-based
filtering logic using domain tags and skill keywords.

3.7 Database Design and Data Flow
The system database schema includes relational tables for

Students, Mock Tests, Questions, Roadmaps, Alerts, and Job
Listings. The Entity Relationship Diagram (ERD) defines

relationships between test attempts and roadmap updates,
ensuring that learning analytics are directly linked to
performance data.

Data flow follows a structured pattern: User Input — Back-
end Processing — Database Storage — Analytics
Computation— Dashboard Visualization.

3.8 System Integration Approach

Each module was developed independently and integrated
through RESTful API endpoints within the Flask framework.
Modular implementation allows independent updates
without affecting overall system stability.

It is important to emphasize that the current implementation
focuses on architectural realization and functional validation
within a controlled academic prototype environment. Large-
scale deployment and quantitative evaluation are beyond the
scope of this study.

4. RESULTS AND DISCUSSION

The implementation of PlacementPrep resulted in a fully
functional prototype integrating multiple placement
preparation modules within a unified web-based
architecture. The evaluation of the system focuses on
functional validation, architectural integration, and usability
of individual components rather than quantitative placement
outcomes.

4.1. System Functional Realization

All core modules described in the methodology were
successfully integrated into a single platform. The
authentication system enables secure role-based login for
students and administrators. Upon successful login, users are
redirected to their respective dashboards. The Student
Dashboard provides centralized access to:

* Mock tests,

« Aptitude and coding practice modules,

* Personalized roadmaps,

* Progress analytics,

* Resume evaluation tools,

« Hiring alerts and job listings.

The Admin interface supports question bank management,
mock test configuration, and monitoring of user activity. The
successful interaction between frontend interfaces

and backend services demonstrates effective API integration
and database connectivity.

4.2 Mock Test and Roadmap Behavior

The mock test module correctly retrieves categorized ques-
tions from the database and evaluates user responses
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automatically. Score records are stored and made available
for further analysis.

The Personalized Roadmap Generator dynamically updates
recommendations based on performance data. When lower
scores are observed in specific topics, those domains are
prioritized in subsequent roadmap suggestions. This
confirms the proper functioning of the feedback-driven
learning loop designed in the methodology. The integration
between mock tests, practice modules, and roadmap logic
estblishes a closed

Assessment — Performance Analysis — Targeted
Practice

— Reassessment

The aptitude and coding practice modules allow topic-
wise

PlacementPrep Mock Test
ime Romaning: 1455
Question 10/ 10 Comect:0 /0

Test Completed!

W Personalized Roadmap

Figure 2: Learning Roadmap Generation
4.3 Aptitude and Coding Practice Integration

The aptitude and coding practice modules allow topic-

wise engagement without requiring full-length assessments.
This enables incremental improvement and flexible
preparation scheduling. The system supports difficulty-

based  categorization, ensuring  progressive  skill
development. The practice modules function as
reinforcementmechanisms aligned with roadmap

recommendations. This demonstrates coherent inter-module
communication and structured learning support.

@ Aptitude Practice
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Figure 3: Aptitude Practice
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Figure 4: Coding Practice

4.4 Progress Tracking and Dashboard Analyticsz

The Progress Tracking Dashboard successfully aggregates
historical test records and visualizes performance trends.
Students can observe subject-wise strengths and

weaknesses,which enhances transparency in
preparation.Although advanced probabilistic learning
models are con-ceptually referenced, the current

implementation relies onstructured score aggregation and
trend mapping. The dash-board confirms that the database
schema and analytics com-putation pipeline are operating
correctly.

Figure 5: Progress Tracking

© 202,IRJET | ImpactFactorvalue: 8.315 |

IS0 9001:2008 Certified Journal |

Page 319



’,/ International Research Journal of Engineering and Technology (IRJET)

JET Volume: 13 Issue: 04 | Apr 2026

www.irjet.net

e-ISSN: 2395-0056
p-ISSN: 2395-0072

4.5 Resume Evaluation and Hiring Alert Module

The Resume Evaluation component performs keyword-
based analysis using text extraction and relevance scoring
techniques. The ATS scoring mechanism identifies
alignment between student profiles and predefined skill
sets.

The Hiring Alert module allows students to create and
manage job notifications. Job listings are filtered based on
stored preferences, and relevant opportunities are displayed
in the dashboard. The successful integration of alert creation,
activation, and display confirms correct database
synchronization.

) ATS Score

Kirti Kathole

Figure 6: Resume Builder with ATS Score
4.6 Architectural Discussion

From a system design perspective, the modular architec-

ture demonstrates scalability and maintainability. Indepen-
dent modules communicate through structured API
endpoints,

reducing interdependency and simplifying debugging. The
relational database design ensures consistent linkage
between

students, tests, roadmaps, and alerts.

Compared to traditional placement preparation methods
that

rely on multiple external platforms, the proposed system
pro-

vides centralized control and integrated functionality. Unlike
isolated coding or aptitude websites, PlacementPrep unifies
assessment, analytics, resume evaluation, and Hiring job
alert

within a single ecosystem.

4.7 Limitation
The current implementation operates as a prototype within

a controlled academic environment. Large-scale deployment,
integration with live recruitment databases, and empirical

evaluation using real placement outcomes are not included
in

this study. Furthermore, advanced Al-driven adaptive testing
and predictive placement modeling remain areas for future
enhancement. Despite these limitations, the prototype
validates the feasibility of designing an integrated, data-
driven placement preparation system capable of supporting
structured and personalized student learning.

CONCLUSION

A survey was conducted among students to understand the

challenges faced during placement preparation and to
evaluate he usefulness of the proposed PlacementPrep
platform. The results indicate that a large proportion of
respondents identified the lack of a structured preparation
roadmap (89.5%) and scattered study resources across
multiple platforms (78.9%) as major challenges. The survey
also revealed strong interest in a centralized solution, with
65.8% of respondents indicating that a single platform
integrating placement preparation resources would be
useful. In addition, most participants highlighted the
importance of features such as personalized preparation
roadmaps, aptitude and coding practice, progress tracking,
resume building with ATS scoring, and hiring alerts. The
responses further suggest that structured guidance and
performance tracking can significantly help students identify
weak areas and prepare more effectively. Overall, the survey
findings validate the need for a centralized and personalized
placement  preparation  platform. @ The  proposed
PlacementPrep system addresses these challenges by
integrating preparation resources,performance monitoring,
and personalized guidance within a single platform, thereby
supporting students in improving their placement readiness.
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