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Abstract— 

The recruitment process often faces persistent challenges with 

inefficiencies given multiple role-specific assessments in a single 

hiring cycle. This paper introduces the Intelligent Cognitive 

Assessment and Review Engine (ICARE), an AI-powered system 

that accelerates recruitment by incorporating the Adaptive Role 

Matching System (ARMS). ARMS produces adaptive tests targeted 

to role-specific demands by drawing real-time data from 

candidates’ responses and skills and modifying them according to 

the roles. This approach allows for more accurate evaluations, less 

redundancy, and a customized assessment process. ICARE 

implements refinement iterations through the spiral model, 

probabilistic algorithms, and graph neural net- works (GNNs) for 

optimal skill-to-role matching. GNNs consistently update 

predictions, in addition to a feedback loop with a learning 

mechanism that includes the input of recruiters, thus making the 

system more accurate over time. 
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I. INTRODUCTION: 

In current organizational environments, recruitment processes are 

increasingly pressed and rushed in a competitive job market. Despite 

this, many organizations still use traditional recruitment 

methodologies, which employ static generic evaluations that do not 

reflect the changing needs of contemporary employment. These 

common procedures are likely to result in long hiring cycles, 

repetitive assessments for similar roles, and overwork from HR 

teams. As organizations expand and try to hire for multiple roles 

simultaneously, these inefficiencies are accentuated, resulting in the 

process being delayed and resources being strained. 

 

To address these pressing challenges, this paper introduces 

the Adaptive Role Matching System (ARMS), a novel 

solution embedded within the ICARE system. ARMS 

leverages advanced artificial intelligence (AI) techniques to 

create a dynamic, data-driven framework capable of 

tailoring a single adaptive assessment to meet the specific 

requirements of multiple roles within a hiring cycle. Rather 

than using rigid one-size-fits-all tests, ARMS employs AI- 

driven adaptive question generation, continuously refining 

assessments based on candidate responses, and adjusting the 

evaluation criteria in real time. This allows the system to 

effectively measure both role-specific competencies and 

broader cognitive abilities, ensuring a more accurate fit 

between candidates and positions. 

Through the integration of iterative refinement and machine 

learning method- ologies, ARMS offers a level of flexibility 

and precision previously unattainable in traditional 

recruitment systems. By streamlining the assessment 

process, reducing redundancy, and aligning candidate 

evaluations with specific role requirements, ARMS 

improves the overall efficiency of recruitment efforts and 

enhances the accuracy of role matching. This approach 

represents a scalable, data-driven model that can be adapted 

to various industries and recruitment needs, ultimately 

leading to a more effective, time-efficient, and candidate- 

centric recruitment process. 

 

 

II. LITERATURE SURVEY: 

 

In current organizational environments, recruitment 

processes are increasingly pressed and rushed in a 

competitive job market. Despite this, many organizations still 

use traditional recruitment methodologies, which employ 

static generic evaluations that do not reflect the changing 

needs of contemporary employment. These common 

procedures are likely to result in long hiring cycles, repetitive 

assessments for similar roles, and overwork from HR teams. 

As organizations expand and try to hire for multiple roles 

simultaneously, these inefficiencies are accentuated, 

resulting in the process being delayed and resources being 

strained. 

Using adaptive algorithms for personalized assessments. 

Integrating multiple modalities (visual, audio, and text) for a 

holistic evaluation. Implementing real-time feedback loops 

and deep learning to improve over time. 

III. PROPOSED SYSTEM: 

The Adaptive Test Design module is a core component of the 

ICARE system, designed to dynamically tailor assessments 

to each candidate’s skill level and role suitability in real-time. 

This flow ensures that evaluations are both efficient and 

comprehensive, targeting strengths and identifying gaps in a 

candidate’s knowledge or competencies. 

The process begins with Initial Question Generation, where 

the system selects a broad, foundational set of questions from 

the dynamic question repository. These questions are tailored 

based on the candidate’s preliminary profile, which is derived 

from their resume analysis and recruiter-defined role 

requirements. The questions address both technical and 

behavioral dimensions, forming a baseline to gauge the 

candidate’s initial performance. 
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As the candidate progresses through the test, the system 

employs Real-Time Question Adaptation to adjust 

subsequent questions dynamically. Responses are analyzed in 

real time to determine the appropriate level of complexity for 

the next question. If a candidate answers correctly, the system 

presents higher-difficulty questions to delve deeper into 

advanced competencies. Conversely, incorrect answers 

trigger simpler, foundational questions to assess basic 

understanding and identify areas for further exploration. 

Question Difficulty Adjustment is a key feature, ensuring that 

the assessment is neither overly challenging nor redundant. 

By scaling the difficulty dynamically, the system maintains 

an optimal balance between testing depth and candidate 

engagement. This approach not only enhances the accuracy 

of skill evaluations but also reduces test fatigue, leading to a 

more positive candidate experience. 

Throughout the test, the system incorporates Performance 

Monitoring, continuously updating the candidate’s skill 

profile. Each response is weighted based on factors like 

correctness, time taken, and problem-solving approach. 

These updates feed into a dynamic skill vector that reflects 

the candidate’s evolving profile in real-time. This refined 

profile informs the system’s adaptive logic, ensuring that 

subsequent questions target specific knowledge gaps or areas 

of uncertainty. 

The Iterative Refinement Process further enhances the 

adaptive test flow. As the candidate answers more questions, 

the system recalculates the probability of role compatibility 

using probabilistic models. This iterative approach allows the 

system to refine its predictions and focus the test on areas 

most relevant to the candidate’s suitability for the role. 

 

 

 

Fig.1: Adaptive Testing System Flow 

 

1. SIGNING UP: 

The Signup Page is a crucial part of the user registration 

process, designed to allow new users to create an account 

on the platform. It typically includes fields for entering 

essential personal information such as the Full Name, 

Email Address, Pass- word, and Username. The email 

address serves as a primary point of communication and 

is often used for account verification, while the password 

field requires users to create a secure password, with 

guidelines provided to ensure it meets the necessary 

security standards. Users are also asked to re-enter their 

password to confirm its accuracy. 

 

 

 

Fig.2: Signing Up 

2. Creating new test: 

The interface for creating a new test allows the 

interviewer to customize the test parameters according to 

the job role and candidate’s skillset. The interviewer can 

choose from two main interview types: General or 

Specific. The General type is a broad interview, while 

the Specific option allows the interviewer to tailor the 

test to a particular skill set. 

The interviewer can then select from multiple Interview 

Types, such as Fron- tend, Backend, Full Stack, Java 

Developer, Python Developer, Data Analyst, and Data 

Scientist. The system allows selecting up to three 

interview types at once, depending on the requirements 

of the role. This flexibility enables the creation of a 

comprehensive test for candidates with varied technical 

skills. 

 

Fig.3: Creating a new test 

3. System Check & Verification: 

 

Before the test begins, the System Check and Verification 

process is essential to ensure that both the interviewer’s and 

candidate’s systems meet the necessary requirements for a 

smooth and efficient interview experience. This step typically 

involves verifying several key aspects of the platform’s 
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functionality. First, the Internet Connection is tested to ensure 

that both parties have a stable connection for uninterrupted 

communication. Next, the Camera and Microphone are 

checked for proper functionality, allowing clear video and 

audio interaction during the interview. The Browser 

Compatibility is also verified to ensure that the platform 

works well on different browsers, avoiding potential 

technical issues. 

 

 

 
Fig.4: System Check & Verification 

4. Detailed Overview of the online interview: 

The website is designed as an online platform for 

conducting technical interviews, offering a seamless 

experience for both interviewers and candidates. It 

features several key components aimed at facilitating the 

assessment of candidates’ technical abilities in a real- 

time environment.The countdown timer at the top of the 

page displays the remaining time for the interview, 

ensuring that both the interviewer and candidate are 

aware of the time limit and can manage it effectively. 

This feature helps maintain the structure and flow of the 

interview, ensuring that each stage is completed within 

the allocated time. 
 

Fig.5: Detailed Overview 

5. Interview Evaluation Report: 

Before the test begins, the System Check and 

Verification process is essential to ensure that both the 

interviewer’s and candidate’s systems meet the 

necessary requirements for a smooth and efficient 

interview experience. This step typically involves 

verifying several key aspects of the platform’s 

functionality. First, the Internet Connection is tested to 

ensure that both parties have a stable connection for 

uninterrupted communication. Next, the Camera and 

Microphone are checked for proper functionality, 

allowing clear video and audio interaction during the 

interview. The Browser Compatibility is also verified to 

ensure that the platform works well on different 

browsers, avoiding potential technical issues. 
 

Fig.6: Interview Evaluation Report 

 

TECHNOLOGIES USED: 

 

➢ spaCy or NLTK. 

➢ Graph Neural Network. 

➢ Dynamic Question Generation APIs 

➢ Resume Parsing Framework. 

➢ Probabilistic Models. 

➢ Deep Learning Model 

➢ React.js 

V. RESULTS AND DISCUSSION: 

 

Fig.7: Performance Metrics for Input Configuration 

Module 

The Input Configuration module shows an accuracy of 78%, 

which indicates that it is fairly effective in setting up the 

appropriate test configuration based on the candidate’s details 

and job role requirements. While the system performs well 

overall, there is room for improvement in ensuring that 

configurations are consistently accurate across various role 

types and candidate profiles. The 76% precision indicates that 

the system generally selects the right configurations but there 

is still a slight possibility of including irrelevant test 

parameters. Although the configuration process is generally 

correct, optimizing the selection algorithms could further 

reduce errors and ensure that only the most relevant 

configurations are applied to each candidate, improving the 

overall accuracy of the evaluation process. 

http://www.ijsrem.com/


      
         International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 09 Issue: 04 | April - 2025                             SJIF Rating: 8.586                                        ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM46218                                             |        Page 4 
 

Fig.10: Success rate VS months 
 

 

 

Fig.8: Performance Metrics for Data Preprocessing 

Module. 

In the Data Preprocessing module, the accuracy of 75% 

suggests that while it processes and structures candidate data 

reasonably well, there are still some incon- sistencies that 

may lead to minor inaccuracies in the handling of complex 

data. This accuracy score indicates that some edge cases in 

candidate profiles may not be fully captured, resulting in less 

than optimal data extraction. With a precision of 78%, the 

module performs well in identifying the relevant information 

from the candidate profiles, but it still leaves room for 

improvement. Some irrelevant or extraneous data may be 

included in the final profile, potentially affecting the quality 

of the role prediction and overall evaluation. Improvements 

in the preprocessing algorithms would help the system handle 

diverse data formats more effectively, ensuring more reliable 

and precise candidate profiles. 

 

Fig.9: performance metrics for adaptive test design 

 

The Adaptive Test Design module achieves an accuracy of 

80%, reflecting its ability to generate relevant test questions 

based on the candidate’s profile. This score indicates that the 

test design is effective in assessing the candidate’s abilities, 

but there is still room for enhancement to better tailor the tests 

to individual strengths and weaknesses. The precision of 77% 

shows that the module is generally accurate in selecting the 

right questions but may occasionally introduce questions that 

are less relevant to the candidate’s skill set. By refining the 

dynamic question generation system, the platform can 

increase its precision, reducing the likelihood of asking 

irrelevant questions and further improving the 

relevance of the tests. 

The graph in Fig. 5.3 shows a steady increase in the Recruit 

ment Success Rate over the 12 months. Starting around 55% 

in the first month, the rate climbs consistently to reach over 

75% by the 12th month. This indicates the recruitment 

model’s performance improved through the feedback and 

continuous training process during the year, resulting in a 

significant boost to the success of the hiring efforts. 

 

 

VI. CONCLUSION: 

 

The ICARE system represents a groundbreaking 

advancement in the recruitment process by combining 

adaptive testing, machine learning, and dynamic role- 

matching techniques to address long-standing inefficiencies 

in traditional hiring workflows. By integrating advanced AI 

methodologies, such as Graph Neural Networks and Natural 

Language Processing, the system achieves a high level of 

precision in evaluating candidates, aligning their skills and 

potential with specific organizational needs. Its iterative, 

adaptive framework ensures that recruitment becomes more 

streamlined, targeted, and effective, reducing redundancy and 

significantly improving the candidate experience. The 

system’s ability to dynamically generate role-specific 

assessments, refine predictions based on real-time data, and 

continuously learn through recruiter feedback marks a 

paradigm shift in how talent acquisition is approached. 

 

Moreover, the adaptive question generation and role-specific 

probability refinement mechanisms not only enhance 

accuracy but also pave the way for personalized, data-driven 

evaluations that prioritize both organizational goals and 

individual candidate growth. The incorporation of continuous 

feedback and learning loops ensures that the system evolves 

with changing market trends, recruiter requirements, and 

workforce dynamics, making it a future-proof solution for 

recruitment challenges. By integrating holistic candidate data 

and leveraging advanced graph-based modeling, ICARE goes 

beyond traditional methods to create a recruitment ecosystem 

that is not only efficient but also scalable and customizable 

across diverse industries and organizational contexts. 

Future iterations of the system promise even greater potential 

by expanding data sources, improving predictive analytics, 

and integrating ethical AI practices to ensure fairness and 

transparency. ICARE not only addresses the current demands 

of recruitment optimization but also establishes a robust 

foundation for transformative advancements in talent 

acquisition, making it a critical tool for organizations aiming 

to stay competitive in a fast-evolving job market. Through its 

innovative approach, the system exemplifies how cutting- 

edge technology can revolutionize traditional processes, 

driving efficiency, precision, and inclusivity in hiring. 
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