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Abstract— 
The growing demand for software program professionals has made programming competencies, problem-fixing capability, challenge 
experience, interview coaching, and profession making plans essential components of engineering schooling. However, college 
students often face difficulty in figuring out what to learn, selecting the precise learning collection, retaining consistency, tracking 
development, and preparing systematically for software program-development careers. Existing platforms which include LeetCode, 
HackerRank, CodeChef, and GeeksforGeeks offer sources for coding exercise and interview instruction, but they typically cope with 
unique elements of the mastering adventure. This paper proposes iSkillPath, a gamified studying platform that organizes software 
program-improvement studying into innovative ranges masking programming basics, information systems and algorithms (DSA), 
mission improvement, resume training, interview education, and process-placement readiness. The proposed structure combines 
advice, difficultyadjustment, spaced-repetition, reward/XP, development-tracking, and streak mechanisms with a based learner 
profile. The gadget is designed to adapt toward customized studying by using evaluation and pastime facts to determine the 
subsequent suitable learning pastime. The proposed work establishes a research and implementation basis for an incorporated 
platform that connects technical mastering, motivation, venture development, and career education. 
 
Keywords ---- Gamified gaining knowledge of, adaptive learning, programming training, DSA, advice gadget, spaced repetition, 
gaining knowledge of analytics, skill improvement, career readiness.  

 

I. INTRODUCTION 

Software development is a first-rate career pathway for 
engineering students, yet achievement within the software 
enterprise calls for greater than theoretical information. Learners 
are anticipated to expand programming, problem-fixing, DSA, 
assignment, communication, resume, and interview skills in a 
coordinated manner. In exercise, college students frequently use 
unique systems for unique activities and construct their own 
studying direction, that may make progress difficult to arrange 
and measure. The proposed iSkillPath platform addresses this 
hassle by organizing the scholar adventure right into a structured 
series from programming basics and DSA to mission 
improvement, resume preparation, interview instruction, and 
job-placement readiness. The mission presentation identifies 
this development because the crucial roadmap of the platform 
[6]. Engagement is every other undertaking in digital mastering. 
Gamification studies reports that recreation elements along with 
factors, badges, and leaderboards are widely used in better-
training studying environments and might support engagement 
and overall performance [1]. ISkillPath therefore includes XP, 
levels, badges, Streaks, rewards, and development tracking as 
center mechanisms [6]. The proposed system in addition carries 
recommendation, difficulty adjustment, spaced repetition, 
reward/XP calculation, development tracking, and streak 
algorithms [6]. These mechanisms offer the idea for shifting 
from a static mastering platform closer to an adaptive mastering 
environment. 

A. PROBLEM STATEMENT 

Many students interested in software program development 
battle to decide what to study first, how to connect getting to 
know sports with their career desires, and a way to maintain 
constant progress. The venture presentation identifies problems 
in deciding on mastering sources, staying encouraged, 
monitoring progress, and getting ready for interviews and task 
possibilities [6]. The motivation for iSkillPath is the lack of a 
unified gaining knowledge of adventure that mixes technical 
gaining knowledge of with challenge improvement and career 
preparation. Specialized coding structures are precious, 
however college students may additionally nevertheless want to 
move among a couple of offerings to examine ideas, exercise 
DSA, construct initiatives, put together resumes, and behavior 
interview education.  
The research question is: How can a unified platform provide a 
established software-improvement roadmap at the same time as 
using gamification and algorithmic personalization to help non-
stop studying and career readiness?  

B. NEED FOR THE PROPOSED SYSTEM 

The proposed system, iSkillPath, is needed to overcome the 
limitations of traditional programming education by providing a 
structured, personalized, and interactive learning experience. It 
helps students identify weak areas, improve their programming 
skills through adaptive quizzes and practical projects, and stay 
motivated using gamification features such as XP points, 
badges, levels, and leaderboards. The platform also enables 
teachers to monitor student progress and supports career 
readiness through DSA preparation, soft-skill development, 
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resume building, and interview preparation, all within a single 
integrated learning environment.   

C. OVERVIEW OF PROPOSED SYSTEM 

The proposed machine, iSkillPath, is a gamified and adaptive 
mastering platform designed to beautify programming 
competencies and software profession readiness. It offers a 
based gaining knowledge of path with examine materials, 
interactive quizzes, realistic tasks, and personalised suggestions 
based on pupil performance. The platform carries gamification 
capabilities consisting of XP factors, badges, degrees, streaks, 
and leaderboards to enhance motivation and consistency. It also 
includes scholar progress monitoring, a teacher dashboard, and 
profession preparation capabilities which include DSA practice, 
resume constructing, and interview coaching. The device 
pursuits to offer an attractive and customized getting to know 
enjoy that allows college students expand technical abilities and 
prepare for software enterprise possibilities.  

D. OBJECTIVES 

 To increase a gamified gaining knowledge of platform 
that makes programming education interactive and 
playful. 

 To offer a established studying path from primary 
programming standards to superior topics and DSA. 

 To become aware of college students’ vulnerable 
regions and provide personalized getting to know 
suggestions primarily based on quiz performance. 

 To enhance pupil motivation and consistency through 
XP factors, badges, tiers, streaks, and leaderboards. 

 To examine getting to know progress through adaptive 
quizzes, tests, and realistic initiatives. 

 To offer teachers with a dashboard to screen pupil 
overall performance and development. 

 To decorate software program career readiness through 
technical tasks, tender-skill development, resume 
constructing, and interview training. 

II. PROPOSED SYSTEM ARCHITECTURE  

A. PROPOSED ARCHITECTURE 

The proposed structure of iSkillPath follows a consumer-
server version which include a frontend, backend, database, and 
AI/ML module. The frontend is advanced the usage of HTML, 
CSS, JavaScript, and React.Js to provide an interactive interface 
for college kids and instructors. The backend, carried out the 
usage of PHP, handles authentication, learning modules, 
quizzes, and gamification features. MySQL shops consumer 
facts, mastering materials, evaluation consequences, and 
development statistics.   

A Python-primarily based AI/ML module analyzes quiz 
overall performance, identifies weak areas, and generates 
personalised tips with adaptive trouble degrees. The system 
additionally includes teacher dashboards for tracking pupil 
development and career-readiness modules for initiatives, DSA 
exercise, resume building, and interview education. This 
structure ensures organized facts management, personalised 
gaining knowledge of, and efficient skill improvement. 

B. PROPOSED SYSTEM FLOWCHART 

The gadget flowchart illustrates the workflow of iSkillPath, 
a gamified gaining knowledge of platform for programming 
ability development and software program profession readiness. 
The method begins with person registration or login, followed 
through get admission to the dashboard, where students can 
monitor their development and achievements. 

The platform provides gaining knowledge of materials, 
coding exercise, quizzes, personalised gaining knowledge of 
roadmaps, and site training. Quiz scores are evaluated to award 
XP points and discover vulnerable areas. The AI-primarily 
based recommendation mechanism indicates relevant studying 
content material and adjusts problem primarily based on scholar 
overall performance. 

The database shops consumer information, quiz effects, getting 
to know development, XP, and achievements. Overall, 
iSkillPath integrates personalised mastering, assessment, 
gamification, progress tracking, and profession education into a 
unified platform. 

 

Figure 2.1 : System flowchart 

C. PROPOSED TECHNOLOGY STACK 

 

Step Process 
Algorithm / 
Technology 

Output 

1 
Student 

registration and 
login 

HTML, CSS, 
React.js, PHP 

Authenticated 
user 

2 
Create student 

profile 
React.js, PHP, 

MySQL 
Student profile 

3 
Select 

programming 
domain 

React.js, PHP, 
MySQL 

Personalized 
learning path 



International Journal of Computer Science and Engineering Development 
Volume 1, Issue 4 | September - October 2026 | www.ijcsed.com 

 

ISSN: 3139-0862 

 

234 
 

4 
Display learning 

materials 

HTML, CSS, 
JavaScript, 

React.js 

Notes, 
examples, and 
explanations 

5 
Conduct 

programming 
quizzes 

JavaScript, PHP, 
MySQL 

Quiz scores 

6 
Evaluate quiz 
performance 

Rule-based score 
evaluation 

Performance 
assessment 

7 
Identify weak 

areas 

Performance 
analysis 

algorithm 

Weak-topic 
identification 

8 
Generate learning 
recommendations 

Rule-based 
recommendation 

algorithm 

Personalized 
content 

9 
Adjust learning 

difficulty 
Adaptive learning 

algorithm 
Appropriate 

difficulty level 

10 
Provide revision 

and retesting 
Conditional logic, 

quiz module 
Improved topic 
understanding 

11 
Award points and 

achievements 
Gamification 

logic 

XP points, 
badges, and 

levels 

12 
Track learning 

progress 
PHP, MySQL, 

React.js 
Progress reports 

13 
Complete practical 

projects 

HTML, CSS, 
JavaScript, 

Python 

Practical 
programming 

skills 

14 
Monitor student 

performance 

React.js 
dashboard, 

MySQL 

Teacher 
monitoring 

reports 

15 
Provide career 

preparation 

DSA modules, 
project-based 

learning 

Technical and 
career readiness 

16 
Generate 

performance 
insights 

Python, data 
analysis, 

visualization 

Learning 
analytics and 
improvement 

insights 

 
Table 2.1: Technology stack 

 

III. EXPECTED OUTCOME 

1. The expected final results of iSkillPath is to offer an 
interactive, gamified, and adaptive learning platform 
that improves students’ programming information and 
practical talents. The machine is anticipated to identify 

susceptible regions, recommend customized getting to 
know substances, and regulate quiz issue primarily 
based on pupil overall performance. Gamification 
functions such as XP factors, badges, levels, and 
leaderboards goal to enhance motivation and gaining 
knowledge of consistency.  

2. The platform can even enable teachers to display pupil 
progress and aid profession readiness thru realistic 
tasks, DSA instruction, resume building, and interview 
coaching. Overall, iSkillPath goals to assist college 
students broaden programming talents systematically 
and end up better prepared for software program 
industry opportunities. 

 

IV. FUTURE SCOPE 

The destiny scope of iSkillPath: A Gamified and Adaptive 
Learning Platform for Programming Skill Development and 
Software Career Readiness consists of several improvements to 
enhance the getting to know experience and provide higher 
career possibilities for college kids. Advanced Artificial 
Intelligence and Machine Learning techniques may be 
incorporated to investigate student overall performance extra as 
it should be, expect learning difficulties, and generate 
customized getting to know paths primarily based on man or 
woman development, interests, and skill levels. 

The platform can be enhanced with an AI-powered chatbot 
to offer instant doubt-solving, motives of programming 
concepts, and steerage at some point of gaining knowledge of. 
Additional functions inclusive of automatic code evaluation, 
actual-time coding practice, help for more than one 
programming languages, and advanced Data Structures and 
Algorithms (DSA) challenges may be brought to reinforce 
college students' technical abilties. 

Furthermore, iSkillPath may be extended into a cell utility 
and deployed on cloud systems to provide smooth get entry to 
from unique devices. Collaborative getting to know capabilities, 
coding competitions, peer discussions, and team-based totally 
initiatives can inspire interaction and teamwork among students. 
Integration with online certification systems and task portals can 
assist students exhibit their abilities, discover internship 
opportunities, and prepare for recruitment strategies. 

In the future, the device also can encompass advanced 
gaining knowledge of analytics, trainer-generated assessments, 
personalized career guidelines, resume evaluation, and ridicule 
interview modules. These upgrades will help remodel iSkillPath 
into a complete studying and profession improvement platform 
that helps non-stop ability improvement, practical revel in, and 
better training for the software program enterprise. 

 

V. LIMITATIONS 

1. Internet Dependency: The platform requires a solid 
internet connection to access getting to know materials, 
quizzes, progress reviews, and different online 
functions. 

2. Recommendation Accuracy: The great of personalised 
studying hints relies upon on the accuracy of quiz 
ratings, pupil interest, and performance statistics. 
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3. Limited Learning Content: Initially, the platform may 
also help simplest selected programming languages, 
domain names, and learning modules, proscribing the 
style of available mastering resources. 

4. Dependence on Student Participation: The effectiveness 
of the platform relies upon on students' ordinary 
participation, steady practice, and willingness to 
complete getting to know activities. 

5. Limited AI/ML Capabilities: The preliminary model 
may also use rule-based algorithms for figuring out 
susceptible areas and recommending content, which 
might not completely seize man or woman mastering 
styles. 

6. Gamification Limitations: XP points, badges, streaks, 
and leaderboards can improve motivation, however 
they'll no longer be equally powerful for each pupil. 

7. Evaluation Constraints: Quiz scores won't absolutely 
reflect a scholar's practical programming ability, logical 
reasoning, or trouble-solving competencies. 

8. Data Security and Privacy: The platform ought to make 
sure the stable garage of scholar statistics, assessment 
results, and mastering facts to prevent unauthorized get 
entry to. 

9. Career Preparation Limitations: The platform can 
provide interview practice, resume guidance, and 
technical training, however it cannot assure internships, 
process placements, or choice in recruitment methods. 

10. Scalability Challenges: As the wide variety of 
customers and studying assets increases, the machine 
may additionally require database optimization, 
advanced server overall performance, and further 
infrastructure to maintain efficiency. 

VI. CONCLUSION 

 iSkillPath: A Gamified and Adaptive Learning Platform for 
Programming Skill Development and Software Career 
Readiness targets to offer a structured, interactive, and 
personalised method to programming schooling. The system 
combines mastering substances, quizzes, practical tasks, 
overall performance evaluation, and gamification features to 
make mastering more enticing and effective. By figuring out 
students' weak regions and recommending suitable gaining 
knowledge of resources, the platform supports non-stop 
improvement and self-paced getting to know. Features 
which include XP points, badges, degrees, and leaderboards 
encourage consistency, even as instructor dashboards permit 
effective tracking of scholar development. 

Furthermore, iSkillPath extends past programming basics by 
incorporating Data Structures and Algorithms (DSA), 
realistic assignment development, gentle-ability 
improvement, resume constructing, and interview education. 
Although the system has obstacles related to 
recommendation accuracy, studying content, and student 
participation, it offers a basis for improving programming 
abilities and profession readiness. With future upgrades 
inclusive of superior AI/ML integration, automated code 
evaluation, and cloud deployment, iSkillPath has the 
capacity to emerge as a complete platform that bridges the 
space between academic learning and software program 
industry necessities. 
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