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Abstract:

Adaptive learning assists students with disabilities in their educational journey. Students with disabilities require support. Conventional
educational systems frequently fall short of addressing the requirements of students with disabilities. Students with disabilities require assistance
that conventional educational systems do not consistently provide.

Moreover, conventional educational systems often fail to evaluate students with disabilities equitably. This poses an issue as it may cause
students with disabilities to disengage from their education. Students with disabilities do not achieve their full learning potential when they lack
the necessary support.

Machine Learning has significantly assisted us in developing educational systems that can adapt to the requirements of every learner. These
educational systems examine the way every student understands Machine Learning and their performance in Machine Learning. They modify
the educational content regarding how quickly they grasp Machine Learning and how their understanding of Machine Learning is evaluated.

This document discusses systems utilizing Machine Learning to assist students with disabilities. These systems are very beneficial for students
with disabilities. The research discusses how Machine Learning is utilized to comprehend the student and provide them with appropriate content
and suitable assessments.

Machine Learning is applied to discern what the student understands and what they need to study, providing them with appropriate tasks. The
article discusses both the advantages and disadvantages of employing Machine Learning to create inclusive adaptive learning in educational
environments. It examines potential future developments in Machine Learning and adaptive learning within these kinds of schools. The concept
is to explore how Machine Learning and adaptive learning can enhance student learning in the future.

Keywords — Adaptive Learning, Machine Learning, Inclusive Education, Students with Disabilities,
Personalized Learning.
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I. INTRODUCTION online learning is not very good. It assumes that all students

The way we learn and communicate is always changing. New 1€arn in the same way [4], [9].

things are coming out all the time. This has changed the way

we think about education. Now we have learning and digital ~ Digital learning platforms and e-learning environments do not
classrooms. Online learning and digital classrooms are a part of take into account that people learn at speeds. This idea does not
education now because they are easy to use and people can do Wf)rk well for. students with disgbjlities who need help that is
them whenever they want. People can learn from home or really tallor.ed to th§1r needs because digital learning platforms and.e-
anywhere and at any time they want. This means that it does le.arnl.n.g. environments should be able to help students with
not matter where you live or what time you have education js ~disabilities [6].

available to you, through learning and digital classrooms.

Digital learning platforms and e-learning environments are
really useful [1], [2], [3]. They make it easy for people to get to
the information they need. However, the old way of doing
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As a result, the students with disabilities do not do well in
school. We need to have systems that can change to meet the
needs of each student. The Reading comprehension and writing
skills and information processing should be taught in a way that
works for each student.

We should not use the teaching methods for every single
student. The systems should be able to change and adapt to
meet the needs of each student the students, with disabilities
and the Reading comprehension and writing skills they struggle
with.

Adaptive learning is a way to fix the problems with the old way
of learning. The main idea of learning is that it can be tailored
to each person who is using adaptive learning. This means that
adaptive learning looks at what each learner's good, at and what
they like. It also looks at how they're doing with adaptive
learning. Adaptive learning systems watch what learners do all
the time. They can change what they teach and how they teach
it with learning.

This is really helpful for students with disabilities. The reason
is that adaptive learning can be changed to fit the needs of
students with disabilities. Adaptive learning is good for
students with disabilities because it lets them learn in a way
that's right for students with disabilities. Adaptive learning
helps students, with disabilities by making it possible for them
to learn in their way.

II. FUNDAMENTAL CONCEPTS OF ADAPTIVE
LEARNING

Adaptive learning is a way of teaching that makes learning
personal for each student [3], [8]. This means that what is taught
and how it is taught can change for each student. Adaptive
learning is different from ways of teaching where every student
gets the same thing. Adaptive learning recognizes that students
are all different.

Each student has their abilities and they already know different
things. Students also learn at speeds and they like to learn in
different ways. For students who need help like those with
disabilities adaptive learning is really important. Adaptive
learning is a thing for these students because it can be tailored
to meet their individual needs. Adaptive learning is, about
making sure that each student gets the help they need to learn
and succeed.

It is really useful in classrooms where you have all sorts of
students. This is because adaptive learning helps students with
disabilities. It makes sure that these students get the help they
need to learn.
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Fig. 1: Fundamental Concepts of Adaptive Learning

Learning is about the learner and the system working together.
The system is always watching the learner to see how they are
doing. It looks at how the learner's performing and then makes
changes to help the learner learn better.

The system can make the learning material easier or harder for
the learner. It can also change how the learning material is
presented to the learner. The system can give the learner help
when they need it and tell the learner how they are doing.

The main goal of learning is to help the learner do their best.
Adaptive learning does this by making sure the learner is
getting the kind of support at the right time. Adaptive learning
is really, about helping the learner succeed by giving them what
they need when they need it. This type of learning is about the
learner. It helps the learner to learn in a way that's good for them.
The main goal of learning is to help the learner. Adaptive
learning does this by giving the learner the things they need to
learn.

Adaptive learning systems have three parts [3]. The learner
model is one part. The content model is another part. Then there
is the pedagogical model. These three parts work together to
make up learning systems. Adaptive learning systems are really,
about the learner model, the content model and the pedagogical
model.

The learner model has information about the learner, such as
what the learner knows. It also knows how the learner is doing.
The learner model is aware of what the learner has trouble, with.
The adaptive learning systems use the learner model. This
learner model gets updated all the time when the learner uses
the learning systems. The adaptive learning systems are always
learning about the learner.

Adaptive learning is great because it can adjust immediately to
help the learner. When people go through the lessons the

ISSN : 2581-7175

©IJSRED: All Rights are Reserved

Page 3116



International Journal of Scientific Research and Engineering Development-— Volume 8 Issue 6, Nov-Dec 2025

system checks what they are doing figures out what adaptive
learning does not understand and then adaptive learning
changes the way it teaches to help them. This is very different,
from online learning systems that just follow the same plan no
matter how well the learner is doing with adaptive learning.

Adaptive learning is really cool because it helps the learner
when they need it. This is something that other systems just
cannot do. Students with disabilities might be slow at
understanding things because students with disabilities need
time. Students with disabilities have trouble paying attention in
class.

They might also have problems understanding what they are
reading which's tough for students, with disabilities. Adaptive
learning is a help to students. It allows students to learn at their
speed. Adaptive learning also gives students ways to learn
things. Students can practice something times until they
understand it.

Adaptive learning and assessment go together to help the
students learn better. Adaptive learning and assessment are like
two things that work together to make learning easier, for the
students. It uses assessment to make sure students are on the
track and does this by checking how well the students are doing.
Then it makes changes so that the students can learn better.

III. ROLE OF MACHINE LEARNING IN ADAPTIVE
LEARNING

Machine Learning is really important for making learning
systems that can change and adapt [8], [9]. Machine Learning
is very useful in learning environments where people learn and
behave in ways, over time and Machine Learning helps us
understand these changes. It helps us figure out what people
need to learn and how they like to learn Machine Learning
things.

One of the ways it helps is with something called learner
modeling [10]. The goal of learner modeling is to get a picture
of what a student knows how they are doing and what they are
struggling with. Machine learning looks at things like how
students do on quizzes how long it takes them to answer
questions how mistakes they make and what they do on the
computer. Machine learning uses all this information to figure
out what a student needs help with.

Supervised learning techniques are used in systems that help
people learn. These systems want to know how well someone
is doing and what they need to learn. They look at information
that is already labelled like answers to see how well someone
understands certain things.

Supervised learning techniques are really helpful, for students
who have disabilities [10], [14]. Supervised learning techniques
help find out what these students are struggling with so they can
get the help they need on time.
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Supervised learning techniques make sure these students get the
kind of help when they need it. Supervised learning is really
helpful for students with disabilities. It supports students with
disabilities in an important way. Students with disabilities can
really benefit from learning. Supervised learning is good for
helping students with disabilities learn and understand things.
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Fig. 1: The Framework of Adaptive Learning System

Unsupervised learning techniques and clustering algorithms are
really useful for systems that need to adapt to learners [3], [12].
These systems can create learning plans that're just right for
groups of learners. For example, unsupervised learning
techniques and clustering algorithms can help learners who
have disabilities.

These disabilities can affect how they learn. So unsupervised
learning techniques and clustering algorithms can make a
difference, for these learners. Unsupervised learning techniques
are really helpful because they support making learning plans
for learners all at once. This means that unsupervised learning
techniques can make learning plans for a lot of learners, at the
time.

Reward-based learning is a way that machines can learn too.
This method is used when we want the machine to learn like
people do. When we use reinforcement learning the machine
and the learner have a kind of conversation.

The machine tries ways to teach and then it gets feedback on
how the learner is doing. The machine keeps trying to find the
way to teach reinforcement learning by looking for rewards like
how much the learner knows about reinforcement learning or
how interested they are, in reinforcement learning.
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Reinforcement learning is really good. It changes the way we
teach people. This is based on how the people are doing.
Reinforcement learning helps us make the learning process
better for the people. Reinforcement learning helps us adjust
what we teach the people. We teach the people so the learner
can make progress and learn more, about reinforcement
learning.

Reinforcement learning is useful when we want the learner to
learn more. How you are doing on them to decide what you
should learn. This way you get things that're just right for you.
If something is too easy or too hard it can be really frustrating.
For students who need an extra help machine learning makes
sure they get things that are just right for them.

We have a lot of problems to solve. Recent studies show that
we should use machine learning techniques that're easy to
understand in systems that adapt to learners [11], [13]. These
explainable machine learning models help us see how and why
certain decisions are made when machine learning models
adapt to a learner. This makes us trust the machine learning
system more.

We can hold the machine learning system accountable. This is
really important when we are talking about education that
includes everyone because we have to be fair and think about
what's right and wrong, in these education settings. Machine
learning techniques that we can understand are really helpful,
in schools and colleges.

Explainable machine learning techniques make it easier for
students to learn. We can use machine learning techniques to
make education better. Machine learning is very important for
learning systems. It makes these systems smart. Machine
learning does this by creating models of each learner. Then it
gives them the content they need.

Machine learning also helps with testing. It figures out what
each learner needs to learn. Machine learning keeps learning all
the time. It uses data to make decisions. This is very helpful. It
makes adaptive learning systems better at helping all kinds of
learners. Machine learning in learning systems can really help
students with disabilities. It can make education better for them.
Machine learning is good for learning systems.

IV. ADAPTIVE LEARNING FOR STUDENTS WITH
DISABILITIES

Students with disabilities face challenges when they are trying
to learn [5], [6]. They have trouble paying attention to what's
being taught. Sometimes students with disabilities have a time
remembering things that they learned. Students with disabilities
struggle with reading.

They do not understand what they are reading. Students, with
disabilities also have a hard time writing. They have a hard time
processing the information that they are given. Students with
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disabilities have their set of problems. These problems are
different for each student with disabilities.

The way we teach students with disabilities is important. We
cannot use the teaching methods for every single student. This
is because students with disabilities do not learn the way as
other students. Students with disabilities need help that is just
for them for the students with disabilities. The help for students,
with disabilities should be tailored to meet the needs of the
students with disabilities.

That is where adaptive learning systems come in [6]. Adaptive
learning systems are good because they can change to meet the
needs of each student with disabilities. Adaptive learning
systems are a solution for students with disabilities because
adaptive learning systems are flexible and can be adjusted to
meet the needs of students, with disabilities.

They can also change how the work is presented to the students
and how fast the students have to do the work. The main thing
is that machine learning based learning systems make sure the
students get the help they need. This help is based on what the
students can do and how they are doing with machine learning
based learning systems. The students are really interested in this.

Adaptive learning is really good for students with disabilities.
It helps students with disabilities learn in their way. Adaptive
learning systems can show students their school work in
formats [5]. They can see their work as text. Listen to it as audio.
They can also look at pictures. Do things to help them learn.
This way of teaching is good for students who need to learn in
ways and need special help.

For example, students who have trouble reading might like it
when someone reads to them. Students who like pictures might
like diagrams and pictures better. Adaptive learning is good for
these students because it lets them learn in the way that works

best for them.

Assistive
Technology (AT) )

Fig. 3: Assistive Technologies used for Students with Disabilities
Adaptive learning systems are helpful for students, with
disabilities because they make learning easier. The computer
looks at what each student does to figure out the way for them
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to learn. Adaptive learning systems are great. They let students
learn at their speed. This is really helpful for students who need
an extra time to understand things.

In a classroom everyone has to follow the same schedule, which
can be really tough for students with disabilities. Adaptive
learning systems are different. Students can go fast or as slow
as they need to with adaptive learning systems. They can look
back at things they did not understand with learning systems
and move forward when they are ready with adaptive learning
systems. This way of learning is, about the student and adaptive
learning systems.

Adaptive learning systems are good, for students who need a
little time to learn things. It figures out what the students do not
understand. Then the computer tells the students what they did
wrong. The computer also gives the students things to help
them learn.

When students are given goals that they can actually reach and

they get the help that is meant for them they start to like learning.

This happens because the students feel like they are getting the
support they need to achieve the goals that are set for the
students. The students begin to think that learning is fun and
they start to enjoy it when they get to work towards the goals
that are set for the students.

The teachers are always trying things to help the students learn.
They want the students to see that they are getting better at
learning. When the students see that they are getting better they
want to keep going. They feel happy about what they can do
with the learning systems. Adaptive learning systems make a
difference in how.

So adaptive learning systems can be really good for students
with disabilities. We need to think about how we set up these
adaptive learning systems. To make this happen we need to
train the computer programs that run these learning systems
using lots of information. This way the adaptive learning
systems do not treat anyone unfairly.

Adaptive learning systems need to be able to understand each
student and help the students in the way. Teachers are very
important. They have to help students use learning systems.
Teachers have to make sure these learning systems are part of
the way of teaching. This way learning systems will really help
students with disabilities.

The learning systems will make a difference for students with
disabilities. Teachers and learning systems are a team. Adaptive
learning systems make sure that every student gets what they
need to learn.
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V. PERSONALIZED ASSESSMENT USING MACHINE
LEARNING

Assessment is really important for people who are learning. It
helps us see how well someone understands the concepts how
far the students have come and if the students really know the
concepts.

The old ways of doing assessments are not very good for the
students. They usually have a format that the students have to
follow. The assessments have to be done at a certain time. This
can be a problem for students with disabilities because it does
not really show what the students with disabilities can do.

The old methods of assessment can also be very stressful, for
the students. Personalized assessment is a way to do things [8],
[10]. It uses machine learning to create tests that're just right for
each person. This makes it more fair for everyone.

Personalized assessment really shows what the learner can do.
We use this kind of assessment because it helps us see what
students with disabilities can really do. Personalized
assessment is the way to go because it gives us an accurate
picture. It is better for the learners because it is more accurate.
Personalized assessment is good, for the learners.

Machine learning based assessment systems do not just look at
the score of the learner [10]. They want to know if the learner
really understands the concept of machine learning and if the
learner is making progress in their learning of machine learning.
This way is not about the score.

It is about understanding how well the learner is doing. This is
especially important. They help these students feel less anxious.
Personalized assessment systems make sure students with
disabilities are judged fairly. Personalized assessment systems
are good, for the learner. The thing about assessment that uses
Machine Learning is that it can give feedback all the time.

We do not have to wait until the end of the course to find out
how we are doing. Machine Learning assessment systems can
check how people are doing as they learn. Machine Learning
algorithms look at what people are doing and find out where
they are going wrong. Then they give them feedback away.

This means people can fix their mistakes quickly. People will
remember things better when they get feedback from Machine
Learning systems. Machine Learning helps people learn. It is a
big help, to them. Machine Learning is very useful for people
who want to learn.
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It helps people learn by giving them feedback on their Machine
Learning work. This is a help because people can see what they
are doing right and what they are doing wrong with their
Machine Learning. People can use this feedback to make their
Machine Learning better.

Personalized assessment using machine learning has some
things about it. Machine learning has some things that're not so
good. We need to make sure that the decisions made by the
assessment are fair and easy to understand [13], [14]. This is
important because the adaptive systems can be unfair if they are
trained on datasets that're not balanced.

The machine learning assessment is only as good, as the data it
is trained on. Using machine learning for an assessment is a
good thing but it also makes me worry about keeping the learner
data private.

The reason is that we have to get a lot of information about each
learner so that the assessment's really about them. We are
talking about learner data here. We need to make sure that the
learner data is safe. When we use machine learning, for
assessment we have to think about how to protect the learner
data.

To deal with these problems we need to do some things. We
need to make sure we handle data from machine learning
models in a way that's ethical. When we use machine learning
for assessment machine learning needs to have some security
measures, in place to protect machine learning data.

So, what is really cool about using machine learning for
assessment is that it is a step forward for education. Machine
learning and personalized assessment make it possible for
students to have an experience, at school.

VI. CHALLENGES AND LIMITATIONS

Machine learning is really good for making learning systems
that adapt to students. These systems can be very helpful. There
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are some problems that stop these machine learning systems
from being used everywhere especially when we want to make
sure every student can learn. We need to fix these problems so
that these machine learning systems work well for students with
disabilities and are fair to them.

Machine learning systems have to be accessible to students
with disabilities so these students can use machine learning
systems. Learn like other students. Machine learning systems
should help students, with disabilities. Student information is
really important to keep private and safe [11], [13].

Adaptive learning systems have to get a lot of information from
students all the time. They need to know how students are doing
in school how they behave and what they do on the computer.
The student information they collect can be very personal and
sensitive. So, it is pretty easy for the wrong person to get to the
student information. That is not good. Adaptive learning
systems and student information need to be protected so that
the wrong person does not get to the student information.

We need to make sure we have ways to protect student
information and follow the rules about keeping it private. This
is especially important when we use learning systems to help
students with disabilities. Adaptive learning systems are really
important for students with disabilities.

The machine learning models are a problem because teachers
and students need to trust the system that uses the machine
learning models. In schools where everyone is included it is
especially important that the machine learning models are easy
to understand so teachers and students can see what the
machine learning models are doing.

Teachers need to know why the machine learning models are
making decisions, about what students should learn from the
machine learning models. The machine learning models need
to be able to explain themselves so teachers can understand
what is going on [13]. This way teachers can justify the
decisions made by the machine learning models.

The machine learning models have to be clear about what
they're doing so teachers can trust them. Teachers need to know
why the machine learning models make decisions. Adaptive
learning technologies have some issues that make them tough
to use.

To make these learning systems that use machine learning work
you need to know a lot about technology have computers and
spend a lot of money. Schools that do not have computers and
other things they need may have a time making adaptive
learning technologies work.

The teachers also need to learn how to use these learning tools
when they teach. This can make things harder for schools that
are already very busy, with adaptive learning technologies.
Adaptive learning technologies are not used much. Adaptive
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learning technologies require people to work on them. These
people have to make sure that the adaptive learning
technologies are working properly.

Teachers are very important because they understand how
students feel and how students get along with students, which
is something that computers just cannot do. So adaptive
learning systems should be made to work with teachers not
replace teachers. Adaptive learning systems need to be
designed so that they help teachers not take the place of teachers.
The adaptive learning systems and the teachers can work
together to help the students learn.

This is a way for the adaptive learning systems and the teachers
to team up and make sure the students get the best education
possible. The adaptive learning systems and the teachers are a
combination, for helping the students learn.

We need to think about the problems that people with
disabilities face when they use learning platforms. These
platforms have to be made in a way that they work for everyone
and what kind of disability they have. They also have to work
with tools that can help people with disabilities. If adaptive

to make these learning systems smarter and more flexible so
that students with disabilities can use them too. This means that
the education technology and the learning systems have to work
so that each student can learn in their own way.

The education technology and the learning systems have to be
able to adjust to the needs of each student. We have to make
sure that the learning systems and the education technology can
adapt to each student.

Future studies can look at how to make systems understand
students better [9], [12]. They can do this by using machine
learning techniques. For example, they can use learning and
reinforcement learning. This will help systems understand
students better.

Future studies will look at how to use these machine learning
techniques to make systems that really understand students.
Machine learning can really help systems understand how
students learn and how they progress over time.

The use of intelligence, which is also known as XAl is a big
part of what is going to happen in the future. Artificial
intelligence is going to be a thing. When we are talking about
education that includes everyone, artificial intelligence is really
important. Explainable artificial intelligence is really important,
in this case because it helps people understand how the artificial
intelligence system works [11].

The use of data in learning systems is really interesting. Data
from lots of sources can tell us a lot about students. For example,
we can look at what students type and what they say. We can
also look at the way they move their hands and what they look
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learning platforms are not designed properly may be an issue
for the people they are supposed to help.

Adaptive learning platforms are meant to support learners with
disabilities. If the platforms are not easy to use it can be really
tough for these learners. Designed interfaces can make it
impossible for them to use adaptive learning platforms.
Adaptive learning platforms should be designed to help learners,
with disabilities not leave them behind. Adaptive learning
systems that use machine learning can be very good for making
education available to everyone.

We have to deal with some problems like keeping student data

private and making sure the adaptive learning systems are fair
and easy to understand. If we can solve these problems then we
can use the learning systems in a way that is good for students
with disabilities and really helps the students, with disabilities
learn.

VIIL FUTURE SCOPE AND RESEARCH
DIRECTIONS

Machine learning helps students with disabilities learn. This is
really good because it makes things easier for them. We need
at. If we use all of this data from learning systems, we can get
an idea of what students are like.

If we know these things about students, with disabilities who
use the learning systems we can make the learning experience
better for them when they use the adaptive learning systems.
We call this way of looking at student behaviour learning
analytics.

Learning analytics can help us make sure that students, with
disabilities get the help they need. Learning analytics is
important because it uses data and multimodal learning
analytics to make learning systems that really work for
everyone who uses learning analytics. The idea of using
intelligence that can create things in adaptive learning is really
cool.

Artificial intelligence that can create things can make learning
materials, tests and feedback that're just right for each student.
This can make things a lot easier for teachers. It can give
students the help they need. We need to do research to make
sure artificial intelligence is used in a way that is reliable, fair
and good in schools.

Adaptive learning systems need to work with lots of
technologies. This way people with disabilities can use them.
Adaptive learning systems have to work with all kinds of tools
so, people with disabilities can use adaptive learning systems.
Adaptive learning systems are very useful when they can work
with the tools that people, with disabilities use.

Machine learning based learning systems can help students
with disabilities. These students have learning needs. Machine
learning based learning systems can support these different
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learning needs. They can help make education better for
everyone for students with disabilities who need extra support.

VIII. CONCLUSIONS

Machine learning is a way to help students with disabilities
learn. Students with disabilities have needs and traditional
classrooms do not always meet the needs of students with
Machine learning is a way to help students with disabilities
learn. Students with disabilities have needs and traditional
classrooms do not always meet the needs of students with
disabilities. This can make it hard for students with disabilities
to stay interested in what they're doing and learn as much as
students, with disabilities can.

Everything is changed to fit what each student needs. This way
of learning is, about the student and what they need to do well.
It makes this happen by looking at each student and figuring
out what they need to learn. Machine learning is focused on
helping students succeed by giving them what they need to
learn.

In conclusion, machine learning based adaptive learning
systems offer a meaningful way to make education more and
more inclusive & fair for everyone. By understanding and
responding to each learner’s what they need, these systems are
easier to access, more engaging, and more supportive,
especially for students with disabilities.

With continued research and close teamwork between
educators, researchers, and technology experts, adaptive
learning can truly reach its full potential in building inclusive
education for all.
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