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ABSTRACT: In today’s recruitment environment, students often navigate a fragmented landscape of disconnected
platforms for placement preparation, relying on separate tools for resume building, aptitude practice, coding challenges,
and interview simulation. This disjointed approach hinders progress tracking, consistency, and personalized guidance.
To bridge this gap, this paper proposes the Unified Career Platform (UCP), an Al-driven, end-to-end career preparation
ecosystem that consolidates all essential training components. The platform features an Application Tracking System
(ATS)-optimized resume builder integrated with Natural Language Processing (NLP) models that dynamically extract
skills to generate interview questions. Furthermore, cutting-edge adaptive learning mechanisms alter the difficulty of
aptitude, coding, and quiz modules in real-time based on user performance. Audio/video responses in Technical and
HR interview simulations are evaluated for clarity, sentiment, and accuracy, providing users with objective, structured
feedback. By offering a continuous feedback loop that tracks progress and personalizes subsequent practice sessions,
UCP offers an efficient, focused, and data-driven learning workflow aligned with real-world recruitment standards.

KEYWORDS: Adaptive Assessment, ATS Optimization, Resume Screening, Natural Language Processing, Mock
Interview, Performance Analytics.

I. INTRODUCTION

Preparing for campus placements typically requires students to move across several standalone platforms—such as
resume builders, aptitude-testing websites, coding portals, and interview preparation tools [1]. This fragmented
approach makes it difficult to maintain consistency, measure long-term improvement, and receive personalized
guidance based on individual strengths and weaknesses [2, 3]. A unified system that brings all stages of career
preparation together can significantly streamline this process and offer a more structured learning experience [4].
Current market solutions are valuable but highly siloed [5]. Tools like Canva format resumes but lack ATS scoring [6];
coding platforms like HackerRank provide practice but do not integrate resume insights or interview readiness; and
interview simulators offer mock sessions but fail to adapt questioning to a candidate's specific background [7]. The
problem lies in the absence of a centralized framework capable of guiding candidates continuously from initial resume
creation to final interview readiness [8]. Furthermore, dynamically interpreting performance data to recommend
targeted improvements remains a major challenge [9].

To address this, organizations and educational institutions are exploring alternatives like Al-driven evaluations, NLP
for resume tracking, and adaptive testing mechanisms [10]. The proposed Unified Career Platform addresses these
challenges by merging resume analysis, adaptive aptitude and coding practice, quiz-based learning, interview
simulation, and performance analytics into a single intelligent application [11]. Utilizing Natural Language Processing
(NLP), the system extracts critical skill data from uploaded resumes to formulate highly relevant interview questions
[12]. Tests adjust in difficulty according to the user's live performance, ensuring a personalized learning path [13].
Additionally, real-time evaluation of both technical and HR interview responses allows for deep semantic analysis and
fluency checks [14]. This multi-layered feedback loop helps candidates prepare for placements in a structured,
outcome-oriented manner [15]. Consequently, Al-based virtual HR mock interviews have proven to elevate traditional
placement preparation methodologies [16, 17], rectifying disjointed user experiences and tracking holistic progress [18,
19]. The primary contributions of this work are listed below:

1) A unified platform integrating ATS-resume screening, coding practice, and mock interviews.

2) Dynamic difficulty adjustments using LLM and performance feedback loops.

3) Real-time analytical evaluation of candidate technical interactions [20].
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II. LITERATURE SURVEY

[1] Artificial Intelligence-Powered Recruitment Transforming Talent Acquisition through Intelligent
Automation by Arup Roy Chowdhury et al. (2025, ResearchGate), presents a secure RAG architecture protecting
against adversarial threats such as corpus poisoning. It validates retrieved documents through clustering and self-
assessment to ensure only trustworthy context is used. The system improves robustness but increases computational
cost and depends strongly on data quality.

[2] Resume2Vec: Transforming Applicant Tracking Systems with Intelligent Resume Embeddings for Precise
Candidate Matching by Bevara R.V.K. et al. (2025, ResearchGate), introduces Resume2Vec, a framework that
overcomes traditional ATS keyword limitations using advanced transformer-based models (BERT, GPT, Llama). The
system creates high-dimensional embeddings and uses cosine similarity to capture semantic relationships, resulting in a
superior alignment with human evaluation. Experimental results showed performance enhancements of up to 15.94% in
RBO scores over conventional ATS methods.

[3] OpenCoderRank: AI-Driven Technical Assessments Made Easy by Dutta H.S. et al. (2025, ResearchGate),
presents OpenCoderRank, a self-hosted platform for rigorous, time-bound technical assessments built with Flask and
SQLite. It addresses assessment integrity in the LLM era by implementing strict anti-cheating measures, including full-
screen enforcement and disabling copy-paste.

[4] Implicit Skills Extraction Using Document Embedding and Its Use in Job Recommendation by Gugnani A. et
al. (2024, ResearchGate), tackles the problem of implicit skill extraction from resumes using a framework that
combines Document Embedding and few-shot learning with LLMs. The core logic utilizes algorithms like the
PageRank algorithm, a weighted Jaccard Similarity, CNN, and the BERT model. This approach aims to create
comprehensive candidate profiles for a job recommendation system that combines collaborative and content-based
filtering for greater accuracy.

[5] Application of LLM Agents in Recruitment: A Novel Framework for Resume Screening by Gan C. et al.
(2024, arXiv), proposes an innovative LLM Agent framework to automate and enhance resume screening for large
organizations. The process uses fine-tuned models like LLaMA2 and GPT-3.5/4 with Reinforcement Learning from
Human Feedback (RLHF) and a specific instruction format for high accuracy. The framework structures screening into
Text Classification, Evaluation & Summarization, and Automated Decision Making, and is proven to be 11 times faster
than manual methods.

[6] Virtual Self Practice Mock Interview Using Gen-Ai by Suguna M. et al. (2024, International Journal of
Current Science (IJCSPUB)), introduces a platform leveraging Generative Al and CNNs for audio/video analysis to
create realistic mock interview simulations. The system dynamically adapts questions to the user's performance and
offers constructive feedback on clarity, coherence, and confidence. This innovative tool helps students build a strong
personal narrative and overcome interview anxiety by simulating real-world scenarios.

[7] Secure Coding Practices for System Software Development by Taofeek A. et al. (2025, ResearchGate),
emphasizes the critical importance of integrating security into every phase of the Software Development Lifecycle
(SDLC). The paper outlines practices to mitigate common threats like buffer overflows and injection attacks through
techniques such as input validation, memory safety, and strong cryptography. It advocates for rigorous testing using
Static/Dynamic Analysis (SAST/DAST) and compliance with standards like OWASP and GDPR to enhance software
resilience.

[8] Prepwise: Al Mock Interview and Resume Builder by Nayak A. et al. (2025, International Journal of
Scientific Research and Engineering Development), proposes Prepwise, an integrated Al platform combining voice-
based mock interviews and an ATS-optimized resume builder. Built using Next.js, Vapi, and Google Al Studio, the
system simulates real-world interactions and uses Natural Language Understanding (NLU) to tailor resumes to job
descriptions. Initial testing showed significant gains, including a 30-40% increase in resume pass rates through ATS
systems.
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III. PROBLEM DEFINITION

Students and job seekers often struggle with a scattered preparation process, where resumes are built on one platform,
aptitude and coding tests are taken on another, and interviews are practiced elsewhere [1,8]. This lack of integration
results in minimal personalization, poor progress tracking, and inconsistent learning outcomes [19]. Moreover,
traditional preparation tools do not adapt dynamically to a learner’s performance , nor do they provide unified feedback
across different skill areas. The problem, therefore, lies in the absence of a centralized system that can guide candidates
end-to-end, from resume creation [8] to interview readiness [6] while continuously monitoring their growth and
recommending targeted.

IV. PROPOSED SYSTEM

The proposed Unified Career Platform brings together resume analysis [2], aptitude and coding practice [3], quiz-based
learning, interview simulation [6], and personalized feedback within one intelligent application [1]. It uses NLP to
analyze resumes, extract skills, and generate relevant interview questions. Aptitude and coding tests dynamically adjust
based on user performance, ensuring a personalized learning path. The system evaluates both technical and HR
interview responses using semantic analysis and fluency checks [6].

A real-time feedback loop tracks progress, highlights weak areas, and updates the difficulty of future sessions [19].
This unified workflow improves efficiency [5], enhances conceptual understanding, and helps candidates prepare for
placements in a structured and outcome-oriented manner[ 1,8].

V. EXISTING SYSTEM

A variety of tools exist in the current ecosystem, each focusing on a specific aspect of career preparation [1]:

Resume builders such as Canva and NovoResume help format resumes but often lack ATS scoring and job-specific
optimization [2].

Aptitude and coding platforms like HackerRank, LeetCode, and Preplnsta provide extensive practice material but do
not integrate resume insights or interview readiness [3].

Interview simulators (Pramp, InterviewBuddy) offer mock sessions but do not adapt their questioning to the candidate’s
resume or previous performance [6].

Job recommendation platforms (LinkedIn, Indeed) focus on search and discovery without integrating skill assessment
or personalized preparation [4].

While these tools are valuable individually, none of them offer a unified, adaptive framework that connects all stages of
preparation into a single, data-driven system [1,8].

VI. DESIGN AND METHODOLOGY

The Unified Career Platform (UCP) is designed as an integrated ecosystem that automates the placement preparation
lifecycle. The methodology focuses on three core pillars: semantic ingestion, adaptive assessment, and performance
analytics.

A. Al-Driven Resume Ingestion: The system employs PyMuPDF (fitz) to extract structured text from candidate
resumes while minimizing formatting noise. This extracted content is analyzed via the Google Gemini 1.5 Pro model to
map candidate skills against role-specific benchmarks.

B. Adaptive Learning Engine: Unlike static testing platforms, UCP implements a performance-based feedback loop for
aptitude and coding modules. The difficulty scaling logic is governed by user "streaks":

* Escalation: Difficulty shifts to "Hard" upon achieving a 3-question win streak.

* Reduction: Difficulty reverts to "Medium" or "Easy" upon incorrect responses to ensure the user stays in the zone of
proximal development.

C. Multimodal Interview Simulation: The interview module utilizes multimodal Al to evaluate user responses. The

system analyzes the semantic correctness of technical answers and evaluates HR responses for fluency and sentiment,
providing objective, structured feedback.
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Figure 1: System Architecture

The overall system architecture of the Unified Career Platform is illustrated in above Fig. It is designed as a modular,
full-stack ecosystem organized into three primary layers that work consecutively to ensure a fluid user experience.

A. Frontend Layer

The presentation layer, built with React.js, serves as the primary interface for all modules, including the Resume
Builder, Adaptive Practice Page, and Interview Simulation. Each module corresponds to a specific route and manages
secure state-based user interactions.

B. Backend Service Layer
This middle layer, developed using Node.js and Express, acts as the API Gateway and service orchestrator. It handles
all business logic, manages data validation, and routes requests to the Al engine for content generation or scoring.

C. Intelligence and Storage Layer

The data and intelligence layer integrates cloud-based predictive models and storage functions:

1) Al Engine: A cloud-based layer utilizing the Google Gemini 1.5 Pro model for semantic resume analysis,
contextually relevant question generation, and objective interview feedback.

2) Database: Powered by MongoDB Atlas, it manages all persistent information, including user account details and
historical performance metrics from practice and interview sessions.

VII. IMPLEMENTATION

The implementation of the Unified Career Platform involves building the system architecture and integrating various
technologies to streamline career preparation activities.

7.1 Frontend Components

React.js was used to create the core structure and modular components of the web application, and Tailwind CSS was
used to style the frontend, ensuring a premium, responsive, and visually consistent user interface. JavaScript (ES6+)
handles dynamic functionality such as state management and asynchronous interactions with backend APIs for real-
time Al feedback.

7.2 Backend Components

Express, a robust web framework for Node.js, builds the server-side application. It handles routing, request processing,
and seamless communication between the frontend client, the Gemini Al engine, and the MongoDB database.
Mongoose serves as the Object Data Modeling (ODM) tool to define schemas and manage database operations storing
user profiles, practice histories, resume data, and interview metrics.
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7.3 Al Integration and Key Functionalities
The Google Gemini API is utilized for implementing core Al features. It processes uploaded resumes for ATS scoring

to evaluate compatibility with job descriptions. The system automatically generates tailored coding and aptitude
questions based on the user's listed skills, continually adjusting to provide a personalized preparation experience.
Furthermore, an integrated Al feedback loop evaluates user responses to technical and HR mock interview questions,

providing objective feedback on clarity, correctness, and confidence.

VIII.TESTING AND RESULTS

8.1 Performance Analysis
Table 1: Performance Analysis

Method Accuracy | Precision Recall Latency
(%) (%) (s)

Multinomial Naive | 67.5 65.0 60.0 12.4

Bayes

K-Nearest 75.5 72.0 70.0 25.6

Neighbors

Random Forest | 86.5 84.0 82.0 38.2

(Baseline)

Proposed UCP | 93.0 91.0 95.0 6.2

Hybrid

Table 1 compares the classification accuracy, precision, recall, and processing latency of the proposed hybrid approach
with baseline machine learning methods. The Proposed UCP Hybrid technique achieves the highest accuracy of 93.0%
with the highest precision (91.0%) and recall (95.0%), while reducing latency to 6.2 seconds, demonstrating its superior
efficiency and reliability over traditional resume parsing systems.

8.2 ROC Curve

Receiver Operating Characteristic (ROC) - Algorithms Comparison

0.8 -
0.6 -

0.4 -

True Positive Rate

0.2 e —— Multinomial Naive Bayes (AUC = 0.68)
,,’ —— K-Nearest Neighbors (AUC = 0.75)
YA —— Random Forest (AUC = 0.86)
’ == Proposed UCP Hybrid Baseline (AUC = 0.94)
0.0+ ' ' ' ' '
0.0 0.2 0.4 0.6 0.8 1.0

False Positive Rate

Figure 2: ROC Curve
The ROC curve given in Figure 2 validates the robustness of the Gemini API integration. The Area Under the Curve

(AUC) serves as a measure of how well the platform distinguishes between classes.
UCP Hybrid AUC: 0.94, indicating superior separation capabilities compared to the Random Forest baseline.
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8.3 RESULTS

A) Dashboard:

T T m—— = wenu

Performance Dashboard 5 togon |

[ Progress Over Time

Figure 3: Dashboard

The dashboard displays the user's overall progress across the platform, visualizing their scores in quizzes, practice
modules, and interviews.

B) Interview Module:

(8 unitied Carver Preparstion =MENU

HR Face-to-Face

Ruguest Austo

What does “success” look like for you in the first 90 days?

Figure 4: Interview Module

The interface showing an interview simulation session, including the scenario question and the subsequent constructive
evaluation provided by the Al engine.
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C) Resume and ATS Scoring:

Resume Builder [ cier | [ seveto Prosia Import =
SYED ARSHAD ALI

ATS Optimizer X, +81 8074652027 syedarshad.rsd@gmail.com

on hers to anslyze. OBJECTIVE

4 Aspiring Computer Science undergraduate with hands-on experience in data analysis, SQL, Python, and

data visualization. Skilled In extracting insights from structured dala, building dashboards, and supporting

[ Anslyze Seare data-driven decision making. Seeking lo coniribute as a Data Analyst intem in a fast-paced, real-world
business environment.

80/100 ATS Match Score EDUCATION

Mahatma Gandhi Institute of Technology, Hyderabad India 2022 - 2026
“The resume presents a highly promising candidate for @ Data Analyst intern, showcasing robust technical skills and B.Toch Computér Soience and Engineering
practical project experience in data analysis and machine learning. While the candidate demonstrates a strong -8.86 CGPA
foundation, explicitly detailing data cleaning, ETL processes, and quantifying project impacts would significantly
enhance the profile. The lack of prior professional internship experience s noted but expected for an undergraduate M.S Junior College, Hyderabad, India 2020 - 2022
seeking an initial role." Intermediate

987 %

Strengths
+ Strang tachnical skills including Pythan (Pandas, NumPy, Scikit-learn), SQL, R, Tableau, Power Bl and Excel SKILLS
* Relevant projects (Customer Segmentatian, UPI Fraud Detection) demanstrating practical applicaticn of data analysis.

and m ring Technical: Pythen (Pandas, NumPy), SQL, Scikitlear, R, Exploratory Data Analysis
+ Clear objective statement directly targeting a Data Analyst intern role Tools and Platforms: Git, GitHub, Tableau, MongoDB, MySQL, Power 81, Excel
+ Bucellent academic record In Computer Science and Enginesring

» Explicitly mentions professional skills like clear communication and teamwork. Professional Skills: Clear verbal and ion, Teamwork and

Weaknesses

PROJECTS

= Lack of explicit mention of data cleaning, data prepracessing, or ETL processes as distinct skills.
= Na prior professional intemship experience, which mey be a hurdle for some roles. Customer Segmentation in Retail 2024
« Project descriptions could be enhanced with more quantitative res npact metrics.

= Limited exposure 1o diverse industry-specific data challenges beyand retal and fraud detection.

- Performad customer segmentation on retail transaction data using Pythan and clustering techniques to
identify distinct purchasing patierns. Generaled actionable insights 1o support largeled marketing
strategies and improve customer engagement

Deta Cleaning  ETL | Statistc s Reporting  A/B Testing ~Tools: Python, Pandas, Sclkt-learn
UPI Fraud Detection System 2025
- Analyzed transaction datasets 1o detect fraud patiams using machine learning models. Built & fraud
Design detection system that balanced accuracy and false-positive redustion, suppariing secure and refiable

digial transactions.
Select Template: ~Toals: Pythan, Random Forest, MySQL, Flask

e

Figure 5: Resume Module

The user interface for the resume ats score, showcasing the real-time preview and the Al-generated ATS compatibility
score and feedback.

D) Practice Module:

B urited Carcer preparation =MENU

<

© Challenge Configuration

DSA Problems Coding Platferm

o Arrays Problem 1

S Ay redaed probiensfallack roblem genertod ocalyh Sobe o Ay elated problem fabsck peekiem gerersted )
exampies:
Inputs

o  Aray st profallock rcblem genacated ocaly Output: autput

Explanation: Failback exemple

mm—
Soive 8 Ay e probiem fiback probiem generated ocall.

Hines

Language:
Save 2 Araye reaed problem (fallback gecbien genecaied locall snenirs ~

brite your solution rare

e (Mailback prilesn gonesated locally

= v

Figure 6: Practice Module

The dynamic practice environment where users can select their preferred language and solve technical challenges as
well as practise aptitude questions, complete with immediate Al feedback and explanations.
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IX. CONCLUSION AND FUTURE SCOPE

The Unified Career Platform successfully mitigates the fragmented nature of modern placement preparation. By
bringing together resume optimization, adaptive practice assessments, and mock interview simulations into a single,
Al-driven ecosystem, the platform provides candidates with a seamless path to career readiness. The integration of
cutting-edge Large Language Models (LLMs) ensures that feedback is personalized, objective, and highly relevant to
the candidate's specific goals. Ultimately, this system bridges the gap between learning and real-world recruitment
expectations, empowering students to improve their employability efficiently.

While the current platform provides a robust foundation for career preparation, several enhancements can be introduced
in the future:

Video-Based Interview Analysis: Integrating computer vision and speech-to-text models to analyse a user's facial
expressions, confidence, and tone during mock interviews.

Peer-to-Peer Mock Interviews: Adding a real-time communication module (via WebRTC) to allow students to conduct
mock interviews with each other.

Advanced Analytics: Implementing deeper predictive analytics to forecast a candidate's likelihood of clearing specific
company interview rounds based on historical data.

Job Board Integration: Embedding a feature to scrape or integrate live job postings, allowing users to apply directly
using their optimized platform resume.
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