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ABSTRACT:

This research explores the integration of artificial intelli-
gence (Al) within educational platforms, specifically fo-
cusing on LeetCode, a widely used tool for learning data
structures and algorithms. The central research question
investigates how Al enhances learning and problem-
solving skills in the field of computer science. The study
argues that Al significantly improves the learning expe-
rience by providing personalized assistance, enhancing
problem-solving efficiency, and expanding analytical
skills. Through a thorough literature review, this research
summarizes existing studies and analyzes the specific Al
technologies employed by LeetCode. By examining the
functionalities and benefits of Al integration, it demon-
strates how personalized learning paths and optimized
problem-solving processes aid in increasing student en-
gagement and learning outcomes. Additionally, I evalu-
ate the overall impact of Al-assisted learning On students
computational skills, critical thinking and innovation. |
conclude by dissing future possibilities for Al in educa-
tion,

while addressing the challenges and limitations inherent
in Al assisted learning environments.

INTRODUCTION:

This is the age of software development, where algo-
rithms can solve virtually any problem. Companies like
LeetCode, HackerRank, and Codeforces have com-
pletely changed the way people practice data structures
and algorithms (DSA) by offering an eclectic mix of cod-
ing problems and automatic judging systems. However,
existing solutions don’t always provide personalized
learning support, and many users still struggle to connect
the dots in understanding what they are struggling with
and how to best solve their problems.
To address these limitations, this research report intro-
duces an Al-assisted DSA listening platform, combining

a LeetCode clone with artificial intelligence to enhance
the learning experience. This Platform not only helps de-
velopers solve various DSA algorithmic problems but
also, powered by Al, provides comprehensive guidance,
the most reasonable algorithmic suggestions, detailed er-
ror explanations, comprehensive "meter" and quadruple
complexity analysis, and highly sought-after personal-
ized feedback. Through precise control of natural lan-
guage and the ingenious use of automated listening, this
Al element not only accurately assesses students' algo-
rithmic submissions but also provides timely and direct
prompts, enabling learners to rapidly transition from un-
familiar to familiar with previously baffling concepts. by
creating an adaptive, interactive learning environment
that aligns with user thinking and behavior, it effectively
bridges the gap between traditional online programming
classroom instruction and classroom-based instruction
focused on coaching students on how to think. By grad-
ually internalizing algorithmic knowledge from a zero-
based starting point, developers' work efficiency is sig-
nificantly improved. Through the careful integration of
artificial intelligence, the upgraded version of LeetCode
based on DSA is not only an efficient problem-solving
tool, but also provides numerous programmers and de-
velopment experts with new perspectives and a compet-
itive arena for tackling the increasingly intense program-
ming and technical interview landscape.

LITRATURE REVIEW :

2.1 Online Coding Platforms at a Glance
The advent of online coding platforms have changed the
game when it comes to how students and professionals
practice coding and technical interviews. Websites like
LeetCode, HackerRank, Codeforces and GeeksforGeeks
have developed a digital world to prepare for competitive
programming as well as Data Structures & Algorithms
practice.

According to Wang et al. (2019) online coding platforms
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can facilitate self-learning and also offer an international
platform, where users are able to solve problems and
compare with others.
LeetCode by far is the most popular platform for this,
which offers a big number of algorithmic problems and
test cases to help even beginners with their coding as well
as analytical skills. We note though that, as pointed out
by Kumar and Singh (2020), the feedback offered by
LeetCode is confined to test-case based evaluation which
checks only correctness and runtime efficiency despite
its popularity. However, there is no tool for providing the
conceptual guidance or Al feedback to help learners un-
derstand their errors and improve their coding logic.

2.2 Online Judge and Learning Platforms: LeetCode
HackerRank, Codeforces and GeeksforGeeks are online
coding platforms that offer a vast collection of program-
ming problems which aid learners in practising coding
and algorithmic thinking. Such systems enable automatic
execution and assessment of code according to prede-
fined tests. However, classical online judges almost only
provide result-oriented feedback (i.e., the learner is told
whether or not his solution has passed a test case), and
do not indicate how to find a solution for it, which mis-
takes are commonly made, nor do they adaptively sup-
port the student. According to Wang et al. (2019) and
Kaur & Singh, 2021), these systems support practice at
problem solving but they do not effectively foster con-
ceptual understanding or provide personalized guidance
to learn topics, leaving novices at a disadvantage when
debugging or tackling new types of problems.
2.3 Al and Machine Learning for Education:-
The education sector has seen the rise of Al-powered
learning assistants with improvements in Artificial Intel-
ligence (AI) and Natural Language Processing (NLP).
Big Language Models (BLMs) such as OpenAl GPT,
Codex, or Google Gemini in the process, you must also
demonstrate the "skill" to "pick out" a piece of code, the
"magic skill" to "adjust" a good schedule, and the ability
to "fool" others with a vulgar and earthy language.
Through Zhao et al.'s (2023) in-depth study of LLM, we
can easily find that it not only brings us new perspectives
on the exploration of the intrinsic connections of en-
crypted structures, but also provides us with more direct
ideas for improvement, and can also provide students
with feedback similar to that of humans. Similarly, Pra-
dhan et al. (2022) proposed an Al-based tutor mechanism
that uses deep learning methods to achieve personalized
learning experience in DSA, proving that learners' learn-
ing efficiency and problem-solving speed are improved.

Forget everything else and just be crazy about this mo-
ment of freedom.

2.4 Adapative learning and personalization in DSA:
Through personalized modeling of students and in-depth
analysis of a large amount of teaching data, the most ap-
propriate personalized learning experience can be pro-
vided to each student. In DSA, the adaptive system can
track user performance, problem progress, and learning
strategies to recommend appropriate strategies or re-
sources. Piech et al. (2015) first proposed Bayesian
Learning Tracking (BKT) and Deep Learning Learning
Tracking (DKT) As a model for learning strategies over
time, by skillfully "chopinning" corresponding concepts,
the level of difficulty for learners can be flexibly ad-
justed, like "flowing water." By organically integrating
the strengths and weaknesses of these problems into
learning platforms like LeetCode, dynamic difficulty
recommendations can be made for learners, ensuring
their learning path remains balanced between challenge
and achievable.

SYSTEM METHODOLOGY: -

Intelligent, Interactive and Adaptive Platform for Learn-
ing/Practicing DSA (System) For the system method
aims to build an intelligent interactive adaptive learn-
ing/practice platform that similar as “Al-Assisted
LeetCode Clone" for learning/ practicing Data Structure
& Algorithms(DSA). The approach itself is broken down
into separate stages including requirement analysis, sys-
tem design, model creation, development and evaluation.

3.1 Requirement Analysis:-

Firstly, the functional and non-functional requirements
of B2B are identified which is the

first step.
Functional Requirements:
User authentication and profile management.

Topics, difficulty level and company-wise segmented
problems.

Editor with support for multiple languages (e.g. Python,
Java, C++).

Hints, code debugging and solution explanation Al pow-
ered assistance.

Code execution and result evaluation in real time.

Progress meter and performance analytics dashboard.
Non-functional Requirements:
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High availability and multi-user scalability.

Low- latency code execution environment

Data security management and user privacy.
Responsive UI/UX design for web and mobile UI’s.
3.2 System Architecture:-

The design is based on a modular client-server structure
that aggregates three essential layers:

Frontend Layer:

Developed using React. js (or Next. Marketplace The
Server Interface was built using node. It offers problem
visualization, interagtion(mostly like Monaco Editor),
and browsing tools for data structures.

Backend Layer:

Built using Node. js and Express. js (or Django, for py-
thonic configurations) For user-authentication (signup-
in), problem fetching and judegments generator & lead-
erbaord logic. It also includes RESTful APIs for interac-
tion with the frontend and Al module.

Al Assistance Layer:

This layer incorporates a fine-tuned Large Language
Model (LLM) to DSA-specific steering. The Al per-
forms:

Code Explanation: Step by step explanation to a user or
sample solution.

Hint Generation: Provides step-by-step hints without any
spoilers.

Error detection: The logical/ syntax error in user code is
detected and correct response is provided.

Optimization: Indicates time/space complexity improve-
ments.

Database Layer: User profiles, problems, code submis-
sions are stored in a relational or NoSQL database (e.g.,
PostgreSQL or MongoDB).

3.3 Model Development: -

The Al model is trained or fine-tuned with a training data
set of:

DSA issues and solutions from open-source repositories.

Descriptions of code with corresponding debugging ex-
emplars.

Typical mistakes in programming and optimizing. To
that end, the model utilizes methods such as prompt en-
gineering and context retrieval to facilitate relevant, con-
text-aware support. The model’s hint and explanation
quality can also be enhanced with Reinforcement Learn-
ing from Human Feedback (RLHF) in the long-run.

3.4 Implementation Workflow: -
User Interaction:

The user gets to choose a problem and code in an embed-
ded editor.

Code Evaluation:
Backend runs the code in a sandbox and returns output.
Al Assistance:

The Al analyses the given code and shares explanation,
hints or optimizations when asked. Performance Track-
ing: time complexity and mastery over difficulty level of
users is charted by the system as users move from one
lesson to another.

CONCLUSION:

Only with such an ambiguous and unexpected ending can
it truly be considered an end. With the increasing popu-
larity of data structures and algorithms like LeetCode,
how to efficiently practice problems and how to manage
the difficulty of interview questions have become com-
mon concerns for many professional learners and job
seekers. Through flexible application and continuous
practice of the programming language they have learned,
not only can their logical thinking, problem-solving
skills, and programming efficiency be greatly improved,
but they can also gain a deeper understanding of the in-
herent laws of the language, laying a solid foundation for
future study and a good foundation for their future ca-
reers. However, with the rise of artificial intelligence
(AI) and Al-assisted programming tools, the way stu-
dents learn and conduct DSA is rapidly changing. With
the continuous advancement of Al, it can not only effi-
ciently and automatically generate accurate prompts,
timely correct errors, and optimize code, but also provide
corresponding solutions to complex and difficult prob-
lems, greatly improving development efficiency. With
the continuous improvement of LeetCode, it has gradu-
ally evolved from a simple programming tool to a com-
prehensive platform for programming learning, competi-
tions, and demonstrations.
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FUTURE SCOPE:

The results of this series of work will then be fully pro-
moted and applied.

1. Through a carefully designed, personalized learning
system, we can truly bring "one-on-one" education to
every learner. Al will assess learners' strengths and
weaknesses and automatically generate appropriate
questions, tutorials, or practice plans. Attracting 2.4
times the market share of its users is indeed a significant
task. By providing personalized tutoring to each student,
we can better guide their unique learning characteristics
and needs as the starting point for their education, ena-
bling them to fully utilize their talents and independently,
proactively, creatively, and comprehensively acquire sci-
entific and cultural knowledge throughout their lives,
cultivating a high level of comprehensive cultivation and
strong innovative capabilities. Like a real tutor, they can
not only provide real-time explanations and encrypted
comments, but also troubleshoot and debug problems an-
ytime, anywhere.

3. Breaking down the increasingly complex black boxes
of artificial intelligence (Al) and gradually transforming
them into explainable white boxes will allow for a thor-
ough understanding of the internal mechanisms of each
module, ensuring reliable controllability, trustworthi-
ness, and reliability. This will truly liberate Al from its
mysterious "black box" image, transforming it into a true
"assistant" for humans and fully realizing its enormous
economic and social benefits. By giving Al a certain
"exam hall" status, we can not only better assess candi-
dates' problem-solving abilities but also better under-
stand their preparedness for future work and understand-
ing of future development by examining how learners
can more effectively utilize Al to improve their produc-
tivity. Based on the logical context, the number "4" likely
represents the beginning of a ranking or sequence in a
certain area, so we can naturally integrate it into the text.
This will reduce the sense of mechanicalness, and our re-
written text will become something like: "It ranks fourth
in the world in terms of global influence, for example."
Adaptive Problem Level: As we delve deeper into data
structures, our programming thinking will gradually be
automatically corrected and improved. Based on your re-
quest, I will rewrite the original blank text, but since the
original text is empty, I will directly rewrite it in a rela-
tively simple way: With the continuous development of
technology, our lives are gradually being transformed by
modern conveniences.
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