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Y. Abinivesh Reddy"*, Satyam Kumar Mishra®, Shashwat Kumar’, Samarth B.*

Abstract

FlexEdify is an innovative adaptive learning platform revolutionizing the educational experience by
customizing content to meet the unique needs of each student. Utilizing state-of-the-art machine
learning algorithms, the system promptly analyzes students' real-time errors, meticulously storing them
in a centralized database. This database serves as the cornerstone for adaptive questioning, allowing
the platform to dynamically adjust subsequent content based on individual weaknesses. The platform
features a user-friendly interface, guaranteeing accessibility for students of varying proficiency levels.
Immediate feedback and analytics empower learners to comprehend and conquer their mistakes
effectively. FlexEdify’s personalized learning paths, coupled with a comprehensive error database,
collectively present a robust tool for educators, streamlining the creation of targeted remedial content
and fostering a more efficient learning process. This technological advancement signifies a substantial
leap in education technology, promoting both student mastery and heightened engagement. FlexEdify
not only supports diverse learning styles but also provides educators with detailed insights into student
performance, enabling more informed instructional decisions and a more responsive educational
environment. Through continuous adaptation and feedback, FlexEdify ensures that learning is both
effective and engaging, preparing students for future academic success.
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INTRODUCTION

The FlexEdify platform acts as an interactive learning hub, empowering students to grasp challenging
topics independently. FlexEdify's adaptive system seamlessly integrates into the website, ensuring a
personalized learning experience aligned with individual preferences. The user-friendly interface
promotes accessibility for students of all levels, facilitating an inclusive learning environment. The
system anticipates a positive impact on exam scores, strategically providing targeted assistance in
specific difficulty areas identified through the adaptive learning process. Real-time feedback
mechanisms empower students to actively participate in their academic growth, contributing to a
dynamic educational ecosystem. The platform's innovation extends to generating personalized notes,
meticulously highlighting individual strengths and
weaknesses. These resources offer a more effective
study material tailored to diverse learning styles,
enriching the overall educational journey. The
commitment to adaptive support not only addresses
immediate learning needs but also fosters long-term
retention and conceptual understanding.
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present. It is a portable version of e-learning where
the users can engage in learning through their
handheld mobile device, without being limited by

© STM Journals 2024. All Rights Reserved

20



Adaptive Learning Platform Reddy et al.

duration or geographical location [1]. They have used video-based learning content and custom-made
pop-up activities to improve and enhance the learning process.

This study gives valuable insights of the current situation of learning models. It describes the learner’s
information into two categories, namely, basic information and learning behavior information for the
construction of learner characteristic model [2].

This work paper proposes a personalized adaptive E-learning system called “Adaptivo” that provides
personalized content to learners based on their learning style and prior knowledge [3]. The primary
objective of this study was to assess the influence of our system on learners.

The models implemented in this work paper demonstrated an optimized learning management system
for adaptive teaching of automotive software engineering knowledge [4]. Based on these assessments
we can classify the knowledge of the learner.

This work paper proposed a method for constructing an adaptive smart learning support system based
on model-based development (MBD) approach using typing support software as a development subject

[5].

In this work they have tackled several challenges in developing an adaptive learning system,
including the importance of personalized learning by considering students’ background information,
addressing gender and race bias, factoring in students’ interest levels, and maintaining high-quality
content in a cost-effective manner [6]. They have proposed random forest-based scheduler model
achieved a 94% F1-score and accuracy rates, which is a significant contribution to equity-driven
adaptive learning for education.

This study uniquely applies the existing adaptive learning methods using various user properties for
preparing presentations of educational material for every user according to their preferences [7]. They
have suggested a forgetting modeling technique within adaptive learning systems, allowing for the
integration of knowledge reinforcement into educational courses, and have integrated this proposed
model into the web-based adaptive system AHA!

The design and implementation of an adaptive learning platform based on cloud computing
technology is a comprehensive engineering design and implementation process in which complex data
processing, information transmission, and sharing are required [8].

In this paper, we conducted a systematic mapping of artificial intelligence (Al)-enabled adaptive
learning systems [9]. They found that systems and frameworks for adaptive learning were the most
proposed and utilized interventions for addressing the challenges faced by students and teachers.
Nevertheless, the majority of the systems and frameworks that have been devised and suggested are
presently in experimental stages.

The paper introduces an adaptive learning system (ALS) for Automotive Software Engineering,
particularly focused on the AUTOSAR system architecture. The ALS classifies learners' knowledge
into different levels based on assessments, providing personalized learning experiences [10]. The
system utilizes a knowledge base, experience data, and the AUTOSAR Visualization Tool (AVT) to
offer adaptive learning content. Learners progress through knowledge levels with assessments, and the
ALS supports active learning with multimedia, example projects, and discussions.

The work paper introduces an adaptive learning support system designed using the MBD approach,
with a focus on typing support [11]. The system adapts the complexity of typing tasks in real-time to
support the development of learners' skills. It employs an adaptive control system with inner and outer
loops, treating the learner as the controlled object.
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This paper has presented smart adaptive learning model (SALM), a preliminary model that combines
adaptive learning and deep transfer learning (DTL). It is the result of an analysis of research into smart
learning platforms that can support easy, engaged, and productive learning.

In this paper, we present the adaptive learning challenge: determining an individualized learning plan
that selects the most suitable educational materials based on the learner's unique characteristics, framed
within ALS as a Markov decision process.

METHODOLOGY
Needs Assessment

Conduct a comprehensive analysis involving educators, students, and administrators to understand
the specific challenges and pain points in today's educational landscape, ensuring a holistic perspective
on the requirements of the adaptive learning platform.

System Design and Integration

Employ state-of-the-art web development principles to seamlessly integrate FlexEdify's adaptive
system into the website interface. Give equal importance to both functionality and user experience to
develop a unified and user-friendly platform.

Real-Time Data Analysis

Implement advanced data analysis tools not only for collecting real-time student performance data
but also to extract meaningful insights. This procedure establishes the foundation for crafting focused
and efficient adaptive learning tactics.

Adaptive Algorithm Implementation

Develop adaptive algorithms with a strong emphasis on flexibility, enabling the system to
dynamically adjust and evolve alongside students' progress. This ensures continuous alignment with
individual learning trajectories for an optimized learning experience.

User Testing and Iterative Refinement

Conduct extensive user testing involving diverse user groups, including students and educators, to
gather valuable feedback. Employ an iterative refinement approach, fostering collaboration and
addressing user input for a platform that meets the evolving needs of the educational community.

EXISTING SYSTEM

In the evolving landscape of education, adaptive learning platforms like Khan Academy, Duolingo,
and ALEKS utilize technology to tailor educational content based on individual student progress and
proficiency. These platforms adapt lessons and exercises in real time to cater to the individual learning
requirements of each user, cultivating a personalized and immersive educational journey. On the other
hand, traditional learning methods, including in-person classroom education, textbook-based learning,
and lecture formats, have long been the foundation of education. However, these traditional approaches
often follow a standardized, one-size-fits-all model, lacking the adaptability and personalized feedback
mechanisms found in modern adaptive learning systems. The juxtaposition of these approaches
highlights the ongoing shift towards more individualized and dynamic educational methods.

PROPOSED SYSTEM

The envisioned system introduces a groundbreaking adaptive learning platform, seamlessly merging
with the traditional education framework, thereby revolutionizing the student learning journey. At its
core lies a sophisticated real-time data analysis engine, meticulously analyzing student performance to
tailor content and learning pathways to individual needs. This individualization promotes a tailored
educational journey, wherein the specific strengths and areas needing improvement of each student are
meticulously addressed. A key feature of the system is its rapid feedback mechanism, which assists
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students in rectifying errors and misconceptions by utilizing a vast database to adjust content
instantaneously. Additionally, the platform's user interface is intuitively crafted to stimulate active
involvement, thereby nurturing deeper interaction with the material. Meanwhile, educators benefit from
a comprehensive dashboard that offers invaluable insights into student progress, facilitating the
implementation of targeted teaching strategies. Additionally, the system goes beyond conventional
approaches by generating bespoke study resources based on each student's unique learning profile,
ensuring optimal learning outcomes. Operating within a framework of continuous improvement, the
platform remains agile and responsive to evolving educational needs, perpetually refining its algorithms
and methodologies. The cooperative environment aspires to revolutionize educational delivery,
cultivating an interactive and encouraging learning atmosphere that enables students to achieve their
utmost capabilities. Central to this innovation is the utilization of the LLaMA 2 model, which harnesses
students' test scores to generate specialized notes tailored to their individual learning styles. Employing
cutting-edge technologies such as Langchain, HuggingFace, and CTransformers, the system ensures the
delivery of high-quality, personalized educational content, driving student success and enhancing
overall learning experiences as shown in Figure 1.
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Figure 1. Workflow of implemented platform.
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CONCLUSION

In conclusion, the “FlexEdify” adaptive learning platform stands as a transformative addition to the
educational landscape. Seamlessly integrating technology into conventional frameworks, it provides
personalized learning experiences rooted in real-time data analysis. The platform's focus on immediate
feedback and a comprehensive error database cultivates resilience and deepens comprehension. The
user-friendly interface promotes active student engagement, and the dedicated dashboard empowers
educators with valuable insights for targeted teaching strategies. Personalized study resources tailored
to individual learning profiles enhance the platform's adaptability. Through a commitment to continuous
improvement, “FlexEdify” remains agile in response to evolving educational needs. This collaborative
ecosystem aims to enhance education delivery, foster awareness, and cultivate a dynamic, supportive
learning environment. Overall, the project marks a significant milestone in advancing education towards
a more effective, inclusive, and engaging future with the main aim of generating specialized notes for
every individual.
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