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ABSTRACT

Project Overview: Adaptive Pedagogical Framework In the contemporary educational
landscape, the "one-size-fits-all" instructional model presents a significant barrier to student
success. Traditional linear curricula fail to account for the diverse cognitive baselines and
learning velocities of individual students, often leading to disengagement or academic
stagnation. The Proposed Solution This project introduces an Al- Driven Personalization Engine
designed to synthesize bespoke educational trajectories. Rather than following a static syllabus,
the system functions as a dynamic orchestrator of content, ensuring that the difficulty and
medium of instruction align perfectly with the learner's current state. Core Functional
Architecture The framework operates through a multi-stage computational process to ensure
instructional precision :Initial Diagnostic Assessment: The system initiates with a "Knowledge
Mapping" phase. Through diagnostic quizzes and behavioral assessments, it identifies the
student’s current proficiency, preferred sensory modalities (visual, auditory, or kinesthetic), and
existing conceptual gaps. Algorithmic Path Generation: Utilizing machine learning, the system
constructs a granular, step-by-step roadmap.

Keywords: Personalized Learning, Artificial Intelligence, Machine Learning, Neural Networks,

Predictive Analytics.
I. INTRODUCTION speed, and preferences, leading to
1.1 Project Description inconsistent  learning  outcomes. To

overcome these limitations, the proposed

The Al-Powered Customized Educational » . )
system utilizes Artificial Intelligence (Al)

path Generator is an intelligent educational R . )
to design individualized learning routes that

platform developed to enhance the learning ) ) )
correspond with the unique requirements of

process by adapting it to each student's
every learner.

unique needs. In conventional education . )
The system begins by evaluating a student’s

systems and many existing online learning current knowledge level, skills, and
platforms, the same content, schedule, and preferred learning style using assessments
such as quizzes, surveys, and analysis of

previous performance data. Based on this

teaching method are applied to all learners.

This uniform - approach  often fails to evaluation, the Al engine creates a

address differences in student abilities, structured, step_by_step leaming plan that
background knowledge, learning defines the sequence of topics, recommends
appropriate learning .
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II. RELATED WORK

1.P. Brusilovsky (2001) — Presented

foundational concepts of adaptive learning

and personalized education systems,

explaining methods for tailoring learning
content based on wuser behavior and
performance.

He out lined hoe adaptive learning system
use information about a learner—such as
their knowledge level, preferences, goals,
and interaction history—to modify the
presentation of content. For example,
beginners may receive simpler explanations
and additional support, while advanced
students recived more complex material.
This process improves learning efficiency
and engagement because the system
responds to each learner’s needs in real
time.

2. J. Elen & R. E. Clark (2006) — Discussed
the effectiveness of personalized learning
environments and challenges of traditional
instruction models.

Their work highlighted that traditional
instruction often follows a uniform
approach, where all learners receive the
same content, pace, and teaching style
regardless of their individual differences.
This can lead to problems such as reduced
engagement, lack of motivation, and
ineffective education for pupils who might
need either more support or greater
challenges.

3. G. Siemens (2013) — Introduced the idea
of learning analytics and the role of data in
improving individual learning paths.

Siemens explained that by using this data,

educators and systems can better

© 2026, IJSREM | https://ijsrem.com

understand how students learn and identify
patterns or difficulties in real time. For
example, if a learner consistently struggles
with a specific topic, the system can
recommend additional resources, modify
the learning path, or provide targeted
support. This enables more knowledgeable
decision-making and timely interventions.

4. T. Mitchell (1997)

This work introduces basic ideas of

machine learning and explains how
intelligent algorithms learn from data. The
book provides theoretical and practical
foundations that support the development
of recommendation systems used in

personalized learning environments.

Mitchell introduces key concepts such as
learning algorithms, training data, and
models. He defines learning as a process
where a system improves its performance
on a task through experience. The book
covers different types of learning methods,
including supervised learning (learning
from labeled data), unsupervised learning .

5. Y.LeCun, Y. Bengio & G. Hinton (2015)

This publication discusses core principles
of deep learning and highlights neural
network techniques that form the basis of
modern artificial intelligence systems.
These techniques are crucial for building
adaptive learning models used in Al-driven

educational platforms.

This work focuses on the concept of
artificial neural networks—computational
models inspired by the human brain. These
networks consist of multiple layers (input,
hidden, and output layers) that process data
and automatically learn complex patterns.
The writers describes how deep learning
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Models are able to extract characteristics interacts with the system to register or log

from unprocessed data, like pictures, text,
and dialogue without requiring manual

in, take assessments, view the personalized

feature engineering. learning path generated by the Al, access

] learning materials, and track their learning
6. D. Koller & A. Ng (2012) — Explained

progress. These actions help the user
the use of MOOCs and automated . ' . .
) ) ) receive a tailored educational experience
recommendation algorithms in scalable
) ) needs.
online learning systems.

1. User Login
Daphne Koller and Andrew Ng (2012)

) ) ) The student begins by logging into the
discussed Massive Open online courses .

. system. Only authenticated users can
(MOOCs) are becoming more popular. and

proceed.
how they enable large-scale access to

education through the internet. MOOCs 2. Initial Assessment

allow thousands or even millions of After logging in, the student takes a quiz or

students worldwide will enroll in classes at .
assessment to measure their current

prestigious universities, creating education knowledge level.

more accessible and flexible.

1. METHODOLOGY

The system analyzes the student’s

assessment results, learning preferences,

3. Al Processing

essTem

and strengths/weaknesses.
Al Processsing Path

‘ 4. Generate Learning Path
@ Based on the analysis, the Al generates a

iy Asy

"/ personalized learning path with

recommended topics and resources.

e 5. Student Starts Learning

i Agctonst \

i The student studies the recommended
ey . .
\ P ncy: ) materials and completes exercises or

( e }— quizzes for each topic.

6. Performance Evaluation

The Activity Di for the AI-P
¢ Activity Diagram for the owered The system evaluates how well the student

Personalized Learning Path Generator .
performs after each topic or test.

focuses on two main actors: the User and

the Admin. The User, typically a student,
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7. End / Continue
The learning cycle continues until all topics

in the personalized learning path are

completed.

IV. RESULT

Master Any Skill

Vouss Lowinary bensiremy Stacss Hove

Figure 4.1

This snapshot shows a modern Al-powered
personalized learning platform interface
designed to help users master any skill
efficiently. The main heading, “Master Any
Skill,” highlights the platform’s goal of
providing customized learning experiences.
Users can enter a topic of interest—such as
programming, data science, or machine
learning—into the input field, and the
system generates a personalized learning
roadmap using Al.

Module 1: Introduction, followed by a
section on Variables, which is a
fundamental concept in Python
programming. Each topic includes curated
learning resources such as tutorials and
explanatory materials, allowing users to
study the concept in depth.

Figure 4.2

© 2026, IJSREM | https://ijsrem.com

Learn Python Basics

Figure 4.3

This snapshot shows an interactive quiz
interface  within an  Al-powered
personalized learning platform, specifically
focused on the topic “Variables” in Python.
A pop-up quiz window is displayed over the
learning module, indicating an active
assessment session. At the top, it shows the
quiz title “Variables — Quiz” along with
progress information such as Question 1 of
3 and the number of questions answered.

V. CONCLUSION

The Al-Powered Personalized Learning
Path Generator successfully demonstrates
how artificial intelligence can enhance
traditional education by making learning
more personalized, efficient, and engaging.
5.2 Strategic Summary and Impact

Assessment

The implementation of the Al-Powered
Personalized Learning Path Generator
signifies a transition from passive content
active

consumption  to cognitive

| Page 4


https://ijsrem.com/

)

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

o
@REM\
<Journal
M Volume: 10 Issue: 05 | May - 2026

SJIF Rating: 8.659

ISSN: 2582-3930

optimization. By moving beyond the
limitations of "Instructional Homogeneity,"
the framework establishes a new standard

for data-driven academic support.

1. Optimization of the Learning

Trajectory

The system’s core success lies in its ability
to perform Inference-Based Path
Correction. By synthesizing multi-
dimensional data—including prior
knowledge baselines and sensory modality
preferences—the engine constructs an

instructional roadmap that is uniquely

calibrated to the individual.

Frictionless Progression: The platform
effectively eliminates the "cognitive gap"
caused by uniform teaching speeds. High-
velocity learners are challenged with
advanced modules, while those facing
conceptual hurdles receive immediate

remedial scaffolding.

This project is 30% Accuracy
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