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Abstract. In today’s competitive job market, students from different educational backgrounds 

often struggle  to understand whether their current skills align with their desired career paths. 

This project presents a Personalized Career Skill Development System, a mobile application 

designed to help learnersfromArts,Science,Engineering,Commer ce,andother-

streamsassesstheirskillreadinessand plan effective career development. The system allows users 

to input their existing skills, study level, and preferred career stream. Based on this information, 

the application evaluates the identifiesskillgaps,andprovidesapersonalizedlea rningroadmaptai-

loredtotheselectedcareer path. Instead of only highlighting missing skills, the app  activelym 

supports skill  improvement through learning modules, practice exercises, assessments, and 

mini projects. The application also tracks user progress, suggests suitable job roles, and focuses 

on improving weak skill areas to ensure continuous development. By offering structured guid-

ance and personalized learning  support, the system helps users become better  prepared  

for their  chosen careers. This solution aims to bridge the gap betweeneducationandemployabil-

ity,makingitav aluabletoolforstudentsandearly- careerlearnersacrossall domains. 

 

Keywords: Career Guidance, Skill Gap Analysis, Personalized Learning, Web Application, Em-

ployability. 

 

I. Introduction 

In today’s job market, having a degree alone is not enough to build a successful career. 

Employerslook for candidates who show practical skills, knowledge of their field, and 

the ability to adapt. Many students from different academic backgrounds often find it 

hard to grasp the specific skills needed for certain job roles. 

 

Traditional career counseling methods are usually too general and do not take individ-

ual strengths and weaknesses into account. Because of this, students might choose ca-

reer paths that do not match their skills or interests. There is a need for a system that 

can assess personal skill levels and offer tailored guidance. 

 

The proposed Personalized Career Skill Development System fills this gap. It combines 

data analysis and machine learning with structured career planning. The system evalu-

ates user input, compares it with industry needs, and gives targeted suggestions for im-

provement. This ensures that learners receive specific and relevant guidance instead of 

broad recommendations. 

 

 

Related Work 
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Over the past decade, researchers and developers have examined intelligent systems 

that help learners with career planning, adaptive learning, and skill gap analysis. Alt-

hough many solutions exist, few platforms combine personalized skill assessment, ca-

reer recommendations, and dynamic learning plans in a single framework. 

 

1. AI-Assisted Career Recommendation Systems: 

Several recent studies focus on career recommendation engines that use machine learn-

ing to connect users with possible professions. These systems usually gather user infor-

mation, such as educational background, interests,and aptitude scores, and use classifi-

cation algorithms to suggest appropriate career options. For example, researchers have 

applied decision tree and Naïve Bayes classifiers to predict career fields based on per-

sonality traits and academic performance. 

 

While these systems improve on traditional counseling by offering automated sugges-

tions, many still depend only on fixed user inputs and do not adjust recommendations 

as the user acquires new skills or completes tasks. 

 

2. Adaptive Learning Platforms: 

Adaptive learning systems modify instructional materials based on a learner’s perfor-

mance. These platforms review previous interactions to provide customized content 

that matches the learner’s skill level. For instance, adaptive educational systems often 

use reinforcement learning or clustering methods to categorize learners and recommend 

tailored content. 

 

These systems work well in educational settings, but their focus usually remains on 

enhancing knowledge in specific subjects rather than offering professional skill path-

ways or future career options. 

 

3. Skill Gap Analysis Tools: 

Skill gap analysis aims to identify the difference between a learner’s current abilities 

and the skills needed for desired roles. Many organizations and educational institutions 

use specialized tools to assess employee competencies and identify training needs. 

These tools often rely on surveys or standardized skill frameworks to evaluate learners, 

but they lack the use of machine learning models that can update recommendations 

based on real-time feedback. 

 

In academic research, clustering methods like k-means and dimensionality reduction 

techniques have been used to group learners with similar competency levels, allowing 

for more personalized training recommendations. 

 

4. Integrated Career Development Systems: 

Some platforms try to combine learning paths with career guidance. These systems 

gather user inputs, provide learning modules, and link users to job opportunities. How-

ever, typically the learning content and career suggestions operate separately without a 

feedback loop that constantly adjusts based on the user’s performance improvements. 

For example, a platform might recommend online courses and offer career insights, but 

it does not reassess the user’s skill profile after course completion to improve future 

recommendations. 

5. Gap in Existing Solutions: 
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Current solutions often focus on either career suggestions, adaptive learning, or skill 

gap reports but rarely integrate all three effectively. Most systems do not take advantage 

of machine learning models to actively analyze, compare, and adapt based on continu-

ously updated user skill data. 

 

The proposed Personalized Career Skill Development System aims to address the short-

comings of traditional career guidance methods. It offers a smarter, data- focused ap-

proach. The system conducts automated skill evaluations using machine learning to 

analyze a user's abilities. It compares the user's current skills with industry standards to 

find skill gaps and areas for improvement. Based on this analysis, the system creates 

personalized learning roadmaps and continually monitors the user's progress. As the 

user acquires new skills, the system updates recommendations and suggests appropriate 

career paths based on the user's current competency data. 

This integrated approach ensures learners receive not just a one-time recommendation 

but a dynamic, evolving guidance system that supports both skill development and 

long-term career decisions. 

 

II. Proposed Methodology 
 

The Personalized Career Skill Development System works step by step to evaluate a 

student’s skills and offer relevant career advice. Here’s how the system operates in a 

straightforward way. 

 

Step 1: User Registration: 

First, the user creates an account in the system and enters basic personal and academic 

information. This includes details such as educational qualification, area of interest, 

technical skills, soft skills, and preferred career domain. The system collects and organ-

izes this information to understand the user’s background and career goals. All the en-

tered details are securely stored in the database and used for further analysis and per-

sonalized career recommendations. 

 

Step 2: Skill Analysis: 

After collecting the required information, the system starts evaluating the user's skill 

profile. It first looks at the skills the user has and then compares them with the skills 

commonly needed in relevant industries. This comparison helps the system identify the 

user's strengths and the skills that need improvement. To provide a more reliable and 

precise evaluation, machine learning techniques are used to analyze the data and gen-

erate insights about the user's skill readiness. 

 

Step 3: Skill Gap Identification: 

The system then compares the user's current skills with the requirements for the chosen 

career path. By looking at these two sets of information, it finds which skills are lacking 

or not strong enough. These missing skills are called skill gaps and show where the user 

needs to improve to meet industry standards. For instance, if a user wants to become a 

Data Analyst but lacks skills like Python programming or data visualization, the system 

will identify these as necessary skills to develop. 

 

 

Step 4: Personalized Roadmap Creation: 
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The system generates a customised learning roadmap for the user based on the skill 

gaps found during the analysis. This roadmap is intended to help the user develop the 

skills they lack in an organised way. It consists of the particular skills that must be 

acquired, suggested learning modules, hands-on activities, and small projects to im-

prove comprehension. The system also recommends a suitable timeframe for finishing 

each learning phase. Users can progressively develop their competencies and get closer 

to their desired career goals with the aid of this methodical plan. 

 

Step 5: Learning and Practice: 

By reviewing the suggested learning materials and finishing a variety of tasks and prac-

tice exercises, the user adheres to the recommended learning path. Additionally, brief 

tests are offered to gauge the user's comprehension of each subject. Both conceptual 

understanding and practical skills are strengthened by these exercises. The system 

tracks the user's overall performance as they continue to learn. The system is updated 

on a regular basis with completed skills and scores. The platform makes recommenda-

tions for new learning materials and skill enhancements based on the user's progress. 

The system is able to adjust and offer more precise career development recommenda-

tions thanks to this ongoing monitoring. 

 

Step 7: Career Recommendation: 

The system offers appropriate career recommendations based on the enhanced compe-

tencies after evaluating the user's updated skill level. It suggests relevant career do-

mains and suitable job roles based on the user's skills and interests. Additionally, the 

system might recommend courses or certifications that are beneficial for enhancing the 

user's profile. As the user develops new abilities and enhances their performance, these 

suggestions are updated on a regular basis. 

 

Overall Working Flow: 

Registration → Skill Analysis → Skill Gap Detection → Roadmap Generation → 

Learning → Progress Tracking 

→ CareerRecommendation 

 

II. System Architecture System Architecture  
 

Overall Architectural Design 

 
Figure 1: High-Level Architecture Diagram 
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Each module functions independently but remains connected through secure cloud ser-

vices and centralized databases. This modular setup allows for efficient system perfor-

mance, easier maintenance, and smooth future upgrades. The design ensures that more 

users can be supported without impacting system efficiency or response times. 

  

User Interaction and Profile Management Layer: 

In the user interaction layer, students and learners access the system through a web-

based interface. Users register and log in using secure authentication methods. During 

registration, the system collects important details such as educational qualifications, 

areas of interest, technical skills, soft skills, and preferred career domains. 

 

This information creates the user profile, which serves as the basis for further analysis. 

The system validates the data and securely stores it in the cloud database. Profile man-

agement features allow users to update their skills and career preferences whenever 

needed. 

 

Skill Data Collection and Storage Layer : 

After logging in, users submit their skill information and career goals. The system ac-

cepts structured inputs like selected skills, proficiency levels, and areas of interest. All 

data is securely transmitted and stored in a centralized cloud database. 

 

The database maintains: 

Important data, including user profiles, documented skills, career interests, learning 

progress, and assessment results, are safely stored in the system's database. The plat-

form is able to track each user's progress and offer precise career advice thanks to this 

well-organised data storage. The system employs robust security measures, such as 

role-based access control and data encryption, to safeguard sensitive information. By 

limiting access to certain information to only those who are authorised, these mecha-

nisms protect data integrity, confidentiality, and privacy. 

 

Skill Evaluation and Machine Learning Layer: 

This layer acts as the system’s intelligence core. It processes the collected user data 

using machine learning techniques to assess skill patterns and suitability for different 

domains. The system performs Categorization of skills  into  technical and  non-tech-

nical  domains 

 

 ,Classification of users into appropriate career streams Comparison of user skills 

with industry standards 

 .Algorithms like decision trees and clustering techniques help analyze strengths 

and weaknesses. This evaluation identifies the best career pathways for each user. 

 

Skill Gap Analysis and Roadmap Generation Layer 

: 

After the skill evaluation, the system conducts a detailed skill gap analysis. It compares 

the user’s existing competencies with industry benchmarks for the chosen career do-

main. 

Important data, including user profiles, documented skills, career interests, learning 

progress, and assessment results, are safely stored in the system's database. The plat-

form is able to track each user's progress and offer precise career advice thanks to this 
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well-organised data storage. The system employs robust security measures, such as 

role-based access control and data encryption, to safeguard sensitive information. By 

limiting access to certain information to only those who are authorised, these mecha-

nisms protect data integrity, confidentiality, and privacy. 

 

Learning, Assessment, and Progress Tracking Layer 

: 

This layer focuses on system performance monitoring and ongoing learning. Users fin-

ish the suggested learning modules and take part in tests meant to gauge their compre-

hension and skill growth. The system creates progress reports, updates the correspond-

ing skill levels, and logs the user's performance scores following each assessment. The 

platform updates its suggestions in light of these findings to better suit the user's present 

skill level. The system may offer more advanced learning modules and career opportu-

nities as the user gets better. Additionally, an interactive dashboard is offered that 

makes it simple for users to monitor their skill development, see completed modules, 

pinpoint any skill gaps, and assess their general level of career readiness. 

 

Career Recommendation and Decision Support Layer: 

The final layer offers smart career recommendations. Based on updated skill profiles 

and progress analysis, the system suggests Suitable job roles , Entry-level and advanced 

positions , Relevant certifications, Additional   skill   requirements .These recom-

mendations adjust as the user’s skills improve, ensuring that guidance remains relevant 

and tailored throughout the learning process. 

 

Scalability and System Reliability: 

The layered cloud-based design provides high scalability, allowing the system to sup-

port more users without losing performance.Cloud deployment ensures real-time data 

availability, secure storage, and efficient processing. The modular design makes it easy 

to upgrade the system and integrate new technologies like AI chatbots or resume anal-

ysis tools. 

 

Data Flow Explanation: 

The data flow of the Personalized Career Skill Development System outlines how in-

formation moves from user input to final career recommendations. The process begins 

when a user logs into the web platform and submits their profile and skill details. After 

authentication, the input data goes to the preprocessing stage, where it is structured and 

validated. 

 

The processed data is sent to the Machine Learning module, which evaluates skill pat-

terns and identifies suitable career domains. The system compares user competencies 

with industry benchmarks stored in the database. The analyzed data is passed to the 

Skill Gap Analysis module, which highlights any missing competencies. Based on this 

analysis, a personalized roadmap is created and stored in the database. 

 

As the user completes learning modules and assessments, updated performance data 

flows back into the system. The skill profile is recalculated, and career recommenda-

tions are refined accordingly. 
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Finally, results appear on the user dashboard, showing progress indicators, recom-

mended job roles, and skill development suggestions.This continuous and organized 

data flow ensures adaptive learning, personalized career guidance, and support for long-

term professionalgrowth. 

 

II. Implementation Details 

 

The Personalized Career Skill Development System is a web application that brings 

together frontend technologies, backend processing, database management, and ma-

chine learning techniques. The implementation is broken down into several functional 

components to promote clarity, scalability, and efficient performance. 

 

Development Environment: 

The system uses a modern web technology stack: 

 Frontend: HTML, CSS, JavaScript (for designing the user interface and interac-

tion) 

 Backend: Python with Flask/Django framework Database: MySQL / MongoDB 

for storing user data and skill records 

 Machine Learning: Python libraries like Scikit-learn and Pandas 

 Cloud Deployment: Firebase / Cloud hosting platform The modular setup allows 

for smooth communication between all components. 

 

User Registration and Authentication Module: 

The” user authentication system” is the first element put into place. Users register by 

providing basic information like their name, email address, degree of education, and 

password. Passwords are encrypted before being entered into the database for security. 

Users are taken to their customised dashboard upon successful login, and session man-

agement is employed to ensure secure access. 

 

Users enter details about their experience level, career interests, soft skills, and tech-

nical skills in the “Profile and Skill Input Module”. In order to facilitate precise 

analysis and suggestions, the system classifies skills and verifies the data before storing 

it in well-organised database tables. 

  

Skill Evaluation Module: 

The main implementation includes machine learning models for skill evaluation are 

Data Preprocessing,Skills are converted to numerical format,Missing values are ad-

dressed,Skills are linked to industry categories,Classification Model.A decision tree 

classifier predicts suitable career domains.The model is trained with predefined skill-

role mapping datasets. 

 

Clustering Technique 

K-Means clustering groups users with similar skill profiles.This helps identify common 

learning paths. 

The processed output shows user strengths, weaknesses, and potential career op-

tions. 

 

Skill Gap Analysis Module: 

This module compares user skills to industry-required skills stored in the database. 
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Implementation Steps: 

 Retrieve required skills for the chosen career domain. 

 Compare with the user’s existing skills. 

 Identify missing or weak skills. 

 Create a structured skill gap report. 

The gap results are displayed on the dashboard clearly. 

 

Roadmap Generation Module: 

Based on the skill gap report the Roadmap Generation Module Recommended learning 

topics are chosen,Modules are organized in a step-by-step format,Suggested timelines 

are provided.The roadmap is generated dynamically and stored for each user. 

 

Learning and Assessment Module: 

The system offers the Learning materials,Practice exercises,project ideas, Online quiz-

zes.Assessment scores are saved in the database and used to update the user’s skill level. 

 

Progress Tracking Module: 

This module tracks,Completed modules,Assessment scores,Skill improvement lev-

els.Progress is visualized through charts and performance indicators on the dash-

board.Whenever a user finishes a learning task, the system recalculates skill compe-

tency and updates career recommendations accordingly. 

 

Career Recommendation Module: 

The final implementation stage offers job role suggestions,such as the system Matches 

updated skill profiles with job role requirements,Suggests suitable entry-level or ad-

vanced positions,Recommends certifications if needed.The recommendation engine ad-

justs dynamically as user skills improve. 

 

Database Design: 

The database includes the main tables such as User Table (User ID, Name, Email, Ed-

ucation),Skill Table (User ID, Skill Name, Proficiency Level),Career Domain Ta-

ble,Learning Modules Table,Assessment Results Table.It shows the Relationships be-

tween tables are maintained with primary and foreign keys to ensure data consistency. 

 

System Testing: 

The system was tested using Unit testing for individual modules ,Integration testing for 

module communication, Performance testing for handling multiple users,User ac-

ceptance testing for interface usability.The system showed effective skill analysis

 and dynamic recommendation generation during testing. 

 

Summary: 

The implementation of the Personalized Career Skill Development System combines 

secure user authentication, organized data management, smart machine learning analy-

sis, dynamic roadmap generation, and flexible career recommendation. The modular 

and cloud-based design ensures scalability, reliability, and effective performance for 

long-term use. 
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Flow Diagram Explanation: Phase I: 

 
 

The above Phase I flow diagram shows how the Personalized Career Skill Development 

System works in a clear, step-by-step way. The process starts when a user registers or 

logs into the system using a secure authentication method. Once logged in, the user 

creates a detailed profile by entering information like education, current skills, profi-

ciency levels, and their preferred career field. This information serves as the basis for 

further analysis. 

 

After creating the profile, the system conducts a skill assessment using questionnaires, 

self-rating methods, or online tests to measure the user’s actual competency level. The 

data collected is processed during the skill readiness evaluation phase, where smart 

algorithms evaluate the user’s strengths and weaknesses. Based on this analysis, the 

system determines the user’s overall career readiness and identifies suitable career 

fields. 

 

The next step is identifying skill gaps. The system compares the user’s current skills 

with the skills needed in the industry for the chosen career path. Any missing or weak 

skills are marked as areas for improvement. Using this gap analysis, the system creates 

a personalized learning roadmap that includes 
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recommended skills, courses, practice tasks, mini- projects, and a suggested timeline 

for completion. 

 

As the user follows the roadmap and completes learning modules and assessments, the 

system tracks their progress and updates performance scores. Based on updated skill 

levels, the system refines career recommendations and suggests appropriate job roles 

and certifications. Even though the diagram ends at the final stage, the system acts as a 

continuous improvement cycle, allowing users to reassess and upgrade their skills over 

time. This structured workflow ensures personalized guidance, reliable skill evaluation, 

and long-term support for career development. 

 

Phase II: 

The flow diagram illustrates the ongoing learning and career recommendation process 

of the system. It starts with learning modules and practice exercises. Users engage with 

structured course content, video lectures, study materials, and hands-on tasks. This 

stage aims to build both theoretical understanding and practical skills in the chosen 

field. 

 

Once users finish the learning modules, they move on to assessments and mini projects. 

During this phase, the system checks the user’s understanding through quizzes, tests, 

coding tasks, case studies, or small real-world projects. These assessments measure 

how well users can apply their knowledge and confirm that they have gained the skills 

they targeted. 

 

The next stage is progress tracking, where the system constantly monitors performance, 

completion rates, scores, and improvement trends. Analytical tools assess the user’s 

strengths and identify patterns in their performance over time. With this data, the sys-

tem goes on to weak skill identification, detecting areas where the user is struggling or 

lacks solid mastery. 
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Afterward, the system offers improvement suggestions tailored to the user’s weak 

points. These suggestions may include extra practice exercises, review modules, ad-

vanced tutorials, or different learning resources to help strengthen specific skills. Fi-

nally, based on the updated performance data and enhanced skill set, the system gener-

ates job role recommendations that match the user’s competency level and readiness 

for a career. 

 

Although the process ends in the diagram, it actually works as a continuous feedback 

loop. Users can keep learning, practicing, improving, and receiving updated career rec-

ommendations. This ensures tailored skill 

 

OUTPUT: 

The image above shows the Login Page of the SkillPath Career Guidance System, 

which is a web application. This interface allows secure access for users who have al-

ready registered. The page features a modern and user-friendly design with a gradient 

background that looks appealing and helps engage users.At the top, there is a navigation 

bar displaying the application name “SkillPath” along with menu options like Dash-

board, Careers, Skill Gap, 

 

Roadmap, Learning, and Progress.Overall, this login page showcases a well-structured 

and responsive design that combines functionality, security, and user experience. It 

serves as the entry point to the SkillPath system, enabling users to access tailored career 

guidance, skill analysis, and learning recommendations after logging in. 

development and reliable career guidance based on real- time performance analysis. 

 

 
 

Additionally the output page shows, The My Profile screen lets users manage their per-

sonal and academic details for personalized career guidance. It displays basic infor-

mation like the user’s name, education stream, study level, and chosen target career, 

along with an option to edit these details. The screen also has a My Skills section where 

users can add, update, or remove their skills and indicate proficiency levels such as 

beginner, intermediate, or advanced. This information serves as the basis for skill gap 

checks, readiness assessments, and creating a personalized learning plan within the sys-

tem. 
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Additionally The Skill Gap Planner screen gives a clear overview of how well a user’s 

current skills match their chosen career role. It shows the selected target role and the 

skills entered by the user, along with their proficiency levels. Based on this information, 

the system calculates a readiness percentage that indicates how prepared the user is for 

the desired job. The screen highlights matching skills and identifies missing or weak 

skills that need improvement. By showing skill gaps and recommending relevant learn-

ing modules, the Skill Gap Planner helps users focus on important areas for develop-

ment and progress steadily toward career readiness. 

 

 
 

IV. Conclusion and Future Work 
 

The SkillPath Career Guidance System aims to provide a structured, data-driven, and 

personalized approach to career development. The project combines user profiling, skill 

assessment, analysis of skill gaps, personalized learning paths, progress tracking, and 

job role suggestions into one platform. By evaluating a user’s current skills and com-

paring them with industry needs, the system identifies missing competencies and sug-

gests targeted learning opportunities. 

 

Unlike traditional career guidance that relies on general advice, Through interactive 

learning modules, assessments, and suggestions for improvement, users can steadily 

develop their skills and monitor measurable progress over time. 

Overall, the project meets its goal of creating an automated, scalable, and user-friendly 

career guidance solution that connects academic learning with industry expectations. It 

acts as a valuable tool, helping individuals make informed career choices and achieve 

long-term professional success. 
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Future Work 

While the current system includes important career guidance features, there are several 

ways to enhance its effectiveness and scalability. In the future, incorporating artificial 

intelligence and machine learning could provide more accurate skill predictions and 

adaptable career recommendations based on market trends 

  

The system could also be improved by adding resume analysis and automated portfolio 

evaluation to give personalized feedback on job applications. Developing a mobile app 

could boost accessibility and allow users to receive instant notifications and updates on 

their progress. 

 

Additionally, partnering with educational institutions and industry organizations could 

help integrate certified courses and internship opportunities directly into the platform. 

New analytics dashboards could be introduced for administrators to track overall user 

engagement and performance trends.By making these improvements, the SkillPath sys-

tem can grow into a complete career ecosystem that not only guides users in skill de-

velopment but also helps them secure job opportunities. 
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