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Abstract: The contemporary job market is undergoing unprecedented transformation, driven by 

rapid technological advancements, globalization, automation, and the increasing demand for 

specialized skill sets. This dynamic landscape creates both opportunities and challenges for 

students, job seekers, and professionals, who often experience decision paralysis when navigating 

multiple career pathways. Traditional career guidance methods—such as standardized aptitude 

tests, manual counselling, or generic career portals—typically fail to deliver truly personalized 

recommendations, as they rarely consider the holistic profile of an individual. A career choice is not 

merely a function of academic achievements or professional experiences; it is also a synthesis of 

cognitive abilities, technical competencies, personality traits, and long-term aspirations. AI-

powered career advisors bridge this gap by offering specialized guidance on these two important 

areas. The architecture has several sophisticated components and is built on a modular structure. 

First, we automatically parse resumes using Natural Language Processing (NLP) to extract 

structured information from unstructured language, including abilities, credentials, certificates, 

and work experiences. Then, in addition to rule-based methods using machine learning classifiers, 

it incorporates a hybrid MBTI classification module to assess some intrinsic personality factors that 

are essential to directing the individual toward job happiness and performance. 
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I. Introduction: The Complexity of Modern Career Navigation 

The two primary parts of the hybrid recommendation system are a knowledge graph-driven career 

database and semantic search models [1]. The knowledge graph creates organized linkages between 

careers, necessary skill sets, industries, and learning paths, while the semantic search model allows 

contextual matching between job opportunities and user profiles [28]. Through an improved module 

in the system, a high-level skill gap analysis between the user's current competencies and what the 

target professions require directs the system to suggest relevant courses, certifications, and skill-

improvement activities that help the user tailor their career profile [29]. The system is implemented 

via an interactive AI chatbot interface that provides real-time, conversational guidance in order to 

improve usability and accessibility. Experimental validation of the system's recommendations 

demonstrates an overall accuracy of 85%, confirming the effectiveness of integrating resume parsing, 

personality analytics, semantic matching, and adaptive learning-path recommendations within a 

unified platform [30]. 
 

1.1 The Dynamics of the Labor Market: The transition from academia to the workforce is one of the 

most volatile transitions in a human life. We are currently witnessing a fundamental shift in the 

http://www.ijirid.in/


 

 

www.ijirid.in  

ISSN (Online): 2583-648X 

  IJIRID 
International Journal of Ingenious Research, Invention and Development 

An International, High Impact Factor, Double-Blind Peer-Reviewed, Open-Access, Multidisciplinary Online Journal 

Volume 5 | Issue 3 | June 2026 

 

Content from this work may be used under the term of the Creative Commons Attribution-Non-commercial (CC BY-NC) 4.0 licence. This 
license allows refusers to distribute, remix, adapt, and build upon the material in any medium or format for non-
commercial purposes only, and only so long as attribution is given to the creator. Any further distribution of this 
work must maintain attribution to the creators. © copyright at IJIRID. DOI: 10.5281/zenodo.20509921 2  

"psychological contract" between employer and employee. Gone are the days of a "job for life." 

The contemporary job market is defined by: 

• Technological Disruption: Automation and AI are redrawing job boundaries daily [2]. 

• Skill Obsolescence: The "half-life" of a technical skill is now estimated to be just 5 years. A 

student learning a specific technology today may find it obsolete before they graduate [3]. 

• Decision Paralysis: The proliferation of niche roles (e.g., "DevOps Engineer," "Growth 

Hacker," "Prompt Engineer") creates a paradox of choice. Users are overwhelmed by options 

they do not fully understand [4]. 

1.2 The Failure of Traditional Guidance: Existing career guidance mechanisms suffer from structural 

flaws: 

• The "Silo" Effect: Current solutions are fragmented. A user takes a personality test on one 

site, uploads a resume to a job board on another, and searches for courses on a third. There 

is no unified "brain" connecting these disparate data points [5]. 

• Static vs. Dynamic: A generic aptitude test taken at age 18 does not account for the skills 

acquired by age 25. Most systems lack adaptability [31]. 

• The "Hard Skill" Bias: Recruitment algorithms often rely heavily on keyword matching (hard 

skills), ignoring the crucial role of personality fit. A brilliant coder with an introverted, chaotic 

personality may struggle in a high-pressure client-facing role, leading to high turnover and 

dissatisfaction [6]. 

1.3 Research Motivation:  The motivation for this system is to move from "Information Retrieval" to 

"Intelligent Advisory." We aim to build a system that doesn't just list jobs but acts as a digital 

career counsellor—understanding the user's past (resume), their intrinsic nature (personality), 

and the market reality (knowledge graph) to synthesize a strategic path forward [7]. 

 

II. System Architecture: A Modular Pipeline 
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The proposed architecture follows a sequential data pipeline, ensuring that raw inputs are 

progressively refined into actionable intelligence[32]. The system is designed to be loosely coupled, 

allowing individual modules (like the Resume Parser) to be upgraded without disrupting the entire 

ecosystem [8]. 

III. Deep Dive: Module Analysis 

3.1 Module 1: Data Ingestion & User Profiling: This module acts as the sensory input of the system. 

It captures the "Digital Twin" of the user [9]. 

• Resume/CV Parsing Input: The system accepts multi-format inputs (PDF, DOCX, TXT). 

o Challenge: Resumes are unstructured. Two candidates describing the same job 

("Software Engineer") might use entirely different vocabularies. 

o Solution: The system standardizes inputs into a canonical JSON format, ensuring 

downstream modules receive consistent data regardless of the resume's original layout 

[10]. 

• MBTI Personality Assessment: 

o The system employs the standard 93-item forced-choice questionnaire[33]. 

o Why MBTI? While debated in academia, MBTI remains the industry standard for 

corporate team building and career counselling due to its intuitive four-letter 

categorization (e.g., INTJ, ESFP). It provides a manageable feature set for algorithmic 

processing[11]. 

 

3.2 Module 2: Data Parsing & Feature Extraction: This is the "Perception Layer," converting raw text 

and answers into structured features. 

A. Resume Parser (NLP Engine) [34]: We utilize a multi-stage NLP pipeline: 

1. Text Extraction: Libraries like PyPDF2 or Apache Tika strip formatting and extract raw 

text[12]. 

2. Preprocessing: Noise removal (headers, footers, page numbers) and tokenization. 

3. Named Entity Recognition (NER): We utilize SpaCy’s pre-trained models, fine-tuned on a 

custom dataset of resume jargon[13]. 

• Entity Types: SKILL (Python, SQL), ORG (Google, MIT), DATE (May 2020), TITLE (Senior 

Analyst). 

• Relation Extraction: It is not enough to know "Python" and "Google" exist in the 

document. The system must understand the relationship: "The user used Python AT 

Google.[35]" 

4. Advanced Contextualization (LLM Integration): For complex resumes, we deploy 

Transformer models (BERT or GPT-3.5/4)[36]. 

• Example: If a resume says, "Led a team of 5 to deploy microservices," the parser extracts: 

• Hard Skill: Microservices[37]. 

• Soft Skill: Leadership/Team Management[38]. 

• Experience Level: Mid-Senior (inferred from "Led a team"). 
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B. Personality Assessor (Hybrid Classifier): We do not rely solely on simple scoring (e.g., "You 

answered 'Yes' 5 times"). 

• Rule-Based Layer: Standard scoring keys calculate the baseline MBTI type[39]. 

• ML Validation Layer: A Random Forest classifier, trained on historical datasets (e.g., the 

Kaggle MBTI dataset), analyses the pattern of responses. It identifies inconsistencies—for 

instance, if a user claims to be highly organized but their answers imply spontaneity, the 

confidence score lowers[14]. 

• Output: A vector representing the user's personality position in 4-dimensional space (EI, SN, 

TF, JP)[40]. 

 

3.3 Module 3: The Recommender Engine Driven by AI :This is known as the "Cognitive Core." It 

combines market information with user data[41]. 

 

A. The Career Knowledge Graph (CKG): We move beyond simple databases to a Knowledge 

Graph. This graph represents the world of work[15]. 

• Nodes: Job Titles, Skills, Industries, Personality Types, Companies[42]. 

• Edges (Relationships): 

o Job A requires Skill B. 

o Job A correlates with Personality C. 

o Skill B is prerequisite for Skill D. 

• Utility: This allows the system to make "inferences." If a user is good at "Statistical 

Analysis," the graph infers they might be a fit for "Data Science," even if they never 

explicitly typed that job title[16]. 

 

B. Hybrid Matching Algorithm: We combine three distinct algorithmic approaches to ensure 

high accuracy: 

1. Content-Based Filtering (The "What"): 

• Converts the user's skills and the job's requirements into TF-IDF vectors[43]. 

• Calculates Cosine Similarity: A mathematical measure of the angle between two 

vectors[17]. 

• Result: "You match 80% of the technical keywords for this job." 

2. Collaborative Filtering (The "Who"): 

• Analyses data from thousands of other users[44]. 

• Logic: "Users with similar personality vectors (e.g., INTP) and similar skill sets 

(Python, Math) historically reported high satisfaction in Data Engineering roles." 

• This solves the problem of suggesting roles the user might not know exist[18]. 

3. Semantic Search (The "Context"): 

• Uses Word Embeddings (e.g., Word2Vec or BERT embeddings). 

• The Problem: Keyword search fails if terms differ. "Project Management" != 

"PMP"[45]. 
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• The Solution: Semantic search understands that "Project Management" and 

"Scrum Master" are semantically close in the vector space. It enables contextual 

recommendations[46]. 

 

3.4 Module 4: Skill Gap Analysis & Roadmap Generator: The recommendation is useless without an 

execution plan. This module bridges the "current state" vs. "desired state[47]." 

A. Differential Analysis Logic: The system performs a set-theory operation:  It categorizes gaps 

into: 

• Critical Gaps: Must-have skills. (e.g., SQL for a Data Analyst). 

• Competency Gaps: Soft skills or tools that enhance performance but aren't 

mandatory[48]. 

• Personality Gaps: (e.g., "This role requires high public speaking; your profile suggests 

introversion. Recommended: Communication workshops.") 

 

B. Dynamic Learning Pathway: The system integrates with APIs (Application Programming 

Interfaces) from MOOCs (Massive Open Online Courses)[19]. 

• Querying: The system queries the Coursera/Udemy API for the missing skill. 

• Filtering: Filters results by rating, duration, and difficulty level. 

• Sequencing: It orders the courses logically (e.g., "Learn Python Basics" before "Machine 

Learning with Python")[20]. 

• Adaptive Updates: If a user marks a course as "Completed," the roadmap dynamically 

updates, unlocking the next stage[21]. 

 

IV. Technological Implementation Stack 

The selection of technologies prioritizes scalability, AI capability, and developer community support. 
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4.1 Results and Performance Evaluation: Experimental validation of the system's recommendations 

demonstrates an overall accuracy of 85%. The observed performance confirms that the 

integrated use of resume parsing, personality analytics, semantic matching, and skill-gap analysis 

produces reliable and relevant personalized career guidance outcomes[22]. 

 

V. Critical Challenges & Mitigation Strategies 

5.1 Algorithmic Bias 

• The Risk: If the training data historically suggests that "Nursing" is a female role and 

"Engineering" is male, the AI may inadvertently perpetuate these stereotypes[23]. 

• Mitigation: We employ "Fairness-aware Machine Learning." The training data is scrubbed of 

gendered pronouns and biased correlations. We use adversarial debiasing techniques to 

penalize the model if it makes predictions based on protected attributes[24]. 

 

5.2 The Explainability Paradox 

• The Risk: Deep learning models are often "black boxes." A user asks, "Why did you 

recommend this job?" and the system cannot explain. 

• Mitigation: We utilize Explainable AI (XAI) techniques. The system highlights the specific 

features that tipped the scale (e.g., "Recommended because: 1. You know Python, 2. Your 

Introversion matches the role's independence, 3. High growth outlook"). 

 

5.3 Data Privacy & Security 

• The Risk: Resumes contain PII (Personally Identifiable Information) like phone numbers and 

addresses[25]. 

• Mitigation: 

o PII Redaction: The parser automatically masks PII before data reaches the 

recommendation engine[26]. 

o Encryption: TLS 1.3 for data in transit and AES-256 for data at rest. 

o Compliance: Architecture designed to be GDPR and CCPA compliant, allowing users the 

"Right to be Forgotten." 

 

5.4 Validity of Psychometrics 

• The Critique: MBTI has critics regarding its test-retest reliability. 

• Mitigation: The system treats personality as a weighted feature, not the sole determinant. 

Future versions will integrate the Big Five (OCEAN) model, which is considered more 

scientifically rigorous in psychology[27]. 

 

VI. Conclusion & Future Roadmap 

Conclusion: This project demonstrates that career guidance can be transformed from a static, intuitive 

guessing game into a data-driven, strategic science. By marrying the quantitative rigor of NLP-based 

skill extraction with the qualitative depth of personality analytics, the proposed system offers a 
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"Career GPS"—a tool that not only finds the destination but helps navigate the journey. Experimental 

validation of the overall AI-based career guidance framework demonstrates 85% accuracy, confirming 

the reliability of the proposed system for personalized career recommendation and guidance. 

Future Scope 

• Predictive Labor Analytics: Integrating econometric models to predict which jobs will be in 

demand 5 years from now, guiding students toward "future-proof" careers. 

• Mentorship Ecosystem: Using the personality compatibility engine to match users with real-world 

mentors, facilitating knowledge transfer. 

• Gamification: Introducing badges, streaks, and leaderboards into the Learning Roadmap to 

combat the high dropout rates of online courses. 

• VR Integration: allowing users to virtually "try out" a job environment (e.g., a virtual office tour 

for a Civil Engineer vs. a Coder) to assess environmental fit. 
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