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ABSTRACT
This study investigates the potential of Artificial Intelligence (AI) to
revolutionize inclusion by providing adaptive learning for learners with special
needs with unique learning needs and challenges which were often past redress,
Al driven solutions have created new realms in personalized education. Machine
learning and natural language processing aspects within adaptive learning
technologies allow for instructional practices to be personalized according to
various disabilities visual, auditory, or cognitive impairments. Al also enables
the curriculum to be delivered in real time by studying single students learning
process and their likes and dislikes, hence providing equality in education. The
review focuses on insightful innovations, such as speech to text systems, virtual
assistants, and gamified learning platforms, that increase accessibility and
engagement. The syllabus further interrogates ethical issues of data privacy,
algorithmic bias, and the just distribution of technology. It closes by
emphasizing the importance of interdisciplinary collaboration among educators,

technologists and policymakers to scale Al driven adaptive learning tools and
support a holistic education ecosystem that works for every learner with
different abilities.

NonCommercial 4.0 International
(CC BY-NC 4.0).

INTRODUCTION
Access to quality education is a fundamental human right, and one of the key pillars that nurture an individual and
society as a whole. But for students with disabilities, the equitable access to educational opportunities remains a
longstanding issue (UNESCO, 2021). As the traditional education system is monopolistic adaptive in which classroom
framework will never be flexible for each and every leaner to cater the needs of individuals with physical, sensory or
cognitive impairments. This leads to a number of students being unable to access the classes they need to stay on track
for their degree, and stunting their future success. Artificial Intelligence (AI) has proved to be a revolutionary tool in
recent years, which can change the functioning of education with special reference to students with disabilities. Al can
facilitate adaptive learning technologies to curate personalized education addressed mostly on what holds a student from
total achievement and helps the students be more involved in their lessons.
The use of data driven and adaptive learning adapting the content and methodology to the specific learner requirements
(Holmes et al., 2019) Adaptive learning systems, now supercharged with Al, can sift through massive datasets from
information on how students approach their studies to their vowels and uppercase lowercase consonant use disability
ratings and automatically alter instruction. This personalization is especially important for disabled students as it allows
coffee adaptations to be made18 and the creation of learning environments that respond to these specific needs. Text to
speech tools can provide assistance for visually impaired students, while predictive analytics can highlight areas in
which students with cognitive disabilities are struggling helping educators to intervene before they fall too far behind.
Al holds promise in education over a variety of implementations — such as intelligent tutoring systems, speech
recognition technologies, gamified learning platforms, and virtual reality settings (Okolo & Diedrich, 2020). These
tools are going to allow for greater access and also create more opportunities for engagement and motivation, both high
leverage learning components. In addition to that, Al solutions can help in equipping the educators with actionable
information about where students are struggling and improving decision making efficiency on how to support the
students better.
While implementation of Al in adaptive learning has a great transformative potential, there are many challenges
associated with it. Data privacy, algorithmic bias, and access to technology are just a few of the issues that arise with
these innovations though they can and often do help foster inclusion, we must ensure that the benefits outweigh any
negative consequences (Veeragoudar Harrell, 2021) Finally, the successful implementation of Al in education depends
on all cooperating technologists, educators, policymakers and other stakeholders so that technological advances do not
outpace our ability to maximize educational benefit.
The objective of this paper is to discuss Al in adaptive learning as a potential change agent for the inclusion of learners
with disabilities. It looks at the current landscape of Al powered edtech products, some leading solutions as well as
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ethical and practical concerns. This will help in emphasizing the need to devote time, attention, and resources towards
creating a more pervasive presence of inclusive educational ecosystems that can foster all learners regardless of their
abilities.

LITERATURE REVIEW
Artificial Intelligence (Al) is increasingly being included in adaptive learning systems to address the needs of students
with disabilities. In this literature review, we cover the current status of research on this topic in terms of technology
and other characteristics relevant to education as well as challenges that are encountered during their implementation. It
synthesizes findings from major studies to create a holistic understanding of the impact that Al based adaptive learning
will have now and also in future.
A Conceptual Framework for Al and Adaptive Learning
Adaptive learning is the technology to customize a learning experience per learner needs and abilities. Holmes et al.
Castro et al. (2019) could serve as cornerstone or foundation of a literature review leveraging Al for adaptive learning
by integrating data driven algorithms to dynamically optimize the pathway and style of content delivery and
instructional strategies. Machine learning and natural language processing have been successfully used to analyze
patterns of learning to help design individualized interventions relevant for diverse profiles of learners, including those
with disabilities, their study highlighted.
Additionally, research has shown that differentiated instruction where content, process and/or assessment is adjusted to
address individual students (Okolo & Diedrich, 2020) is supported by Albased adaptive learning systems. For example,
artificial intelligence was shown to be working its magic with intelligent tutoring systems that utilize Al to determine
what students understand and where their learning breaks down and offer specific feedback on it which can help a lot
for students having cognitive impairments.
Use of Al for Children with Disabilities
Assistive Technologies
For students with disabilities, Al driven assistive technology has transformed access to education. Two of the most used
text based tools include text to speech (TTS) and speech to text (STT) systems, which help students who have
disabilities with hearing or vision impairments. Tang and McKenna (2020) observed that TTS systems can be beneficial
in improving reading comprehension and academic performance of visually impaired students. Likewise, STT systems
support students with hearing disabilities to read spoken content as it is being said in real time, supporting active
participation in classroom discussions.
Gamification and Engagement
The power of Al in gamified learning platforms is also enhancing motivation and engagement levels among students
with disabilities. Adaptive gaming environments which incorporate real time performance data, for instance, can offer a
fine tuned challenge to learners with cognitive or developmental disorders by modulating the difficulty level. As cited
by Kiili et al. A learning platform through which we can access variety of study materials not only improves the
effectiveness of the learning results but also relieve from stress that involves in academic tasks.
Virtual and Augmented Reality
Al Powered Virtual reality (VR) and Augmented reality (AR) virtual classrooms and labs provide an immersive learning
environment for students with a wide range of needs. For instance, virtual reality (VR) simulations are a great way to
help students on the autism spectrum practices their social skills in a low risk, protected environment (Lorenzo et al.,
2020). Moreover, AR applications allow students with physical disabilities to engage with educational content in new
and different methods like gesture based controls or eye tracking systems.
Difficulties and Moral Implications
While its potential is huge, Al based adaptive learning comes with major challenges. The literature frequently mentions
concerns of data privacy and security, due to the information sensitive nature of the data collected when using an
adaptive learning system (Veeragoudar Harrell, 2021). Without trust, confidence in any use can wane rapidly it is
essential that data is kept safe and used appropriately.
There is a serious problem with algorithmic bias, too. In the absence of proper design, Al systems may continue to
reproduce biases that disadvantage marginalized groups, such as students with disabilities. Noble(2018) emphasizes the
need for diversity in design patterns or datasets because, without this inclusivity, Al applications will replicate,
perpetuate and exacerbate biases.
Furthermore, access to Al powered tools still has some issues with fairness among the users. UNESCO (2021) points
out that without government and institutional support, Al technologies will not be widely accepted by less funded
sectors.
This literature provides a number of specific recommendations for future research and development in this area.
Involving educators, technologists, and policymakers to work together is important to build inclusive Als that meet
educational objectives. In addition, there is a need for longitudinal studies to evaluate the long term effects of Al based
adaptive learning for learners with disabilities.
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METHODOLOGY
Mixed method study on Al for adaptive learning of students with disabilities the methodology is intended to provide
mixed (quantitative and qualitative) data, which will clarify the role of all Al driven technologies in relation with
inclusive education. As described in our research design, we employ systematic literature review, case studies and
expert interviews (with secondary data analysis), to explore this question.
Research Design
We chose a mixed methods research design to reflect the diversity of our research question. Quantitative Analysis : An
examination of existing adaptive learning systems and analyses of their impact on students with disabilities Released
Thursday, the report's qualitative section consists of interviews with educators and technologists, looking for additional
qualitative perspectives on the tradeoffs and ethical choices related to adopting Al in education seen in other datasets.
Data Collection Methods
Systematic Literature Review
Methods: A systematic review of the SMART articles was performed with a search in 4 databases, peer reviewed
journals, conference proceedings and industry reports. Relevant literature was identified through the following search
terms: Al in education; adaptive learning for disabilities; inclusive education technologies. Search Strategy: Databases
(Scopus, Web of Science and Google Scholar) The inclusion criteria limited it only to those studies that were within 10
years of publishing and pertinent to the aim of the research. Through this method, we were able to build a theoretical
framework and identify trends and gaps in the existing literature (Booth, Sutton, & Papaioannou, 2016).
Case Studies
In depth case studies were performed on three adaptive learning platforms that leverage Al to meet students with
disabilities' needs. These platforms were selected due to their success in other educational settings as written in the
literature as well as having some use of the assistive. Technologies. The information drawn from those case studies
included system capabilities, constituent utilization metrics and learning gain measures. The platforms we are studying
are:
* Platform A: an accessible text to speech system for students with visual impairment.
B. An engagement tool for students with cognitive disabilities
* Platform C: A virtual reality social skills training system for students with autism spectrum disorders
Expert Interviews
Semi structured interviews were conducted with 15 stakeholders including educators, technologists, policymakers and
advocacy group representatives. The questions in the following interview asked were related to:
* The real world difficulties of integrating Al in adaptive learning
* Ethics like data privacy or algorithmic bias.
» Government & institutions: What can they do to setting up the stage for a real equal access.
Interviews were audio recorded, transcribed and thematic analysis was undertaken to identify common themes and key
insights (Braun & Clarke 2006).
Secondary Data Analysis
Their analysis drew upon government and nongovernmental reports, including from UNESCO and national education
boards, to build a wider context. The data included usage statistics for the various assistive and educational technologies
used by students with disabilities, as well as information about the adoption rates of such technologies, accessibility
issues encountered by schools, districts, and parents; and academic results.
Data Analysis Methods
Quantitative Analysis
Quantitative data from the adaptive learning platforms were analyzed using descriptive and inferential statistical
methods. Test scores, user engagement rates, and accessibility compliance were some of the metrics that we brought in
to measure entries against. Data were analyzed using statistical software (SPSS or R).
Qualitative Analysis
Interviews were analysed using thematic analysis and case study narratives. Through this process, data were coded into
categories until patterns emerged, and findings were interpreted in relation to the research objectives (Nowell et al.,
2017). Qualitative data were organised in NVivo software (QSR International, 2018).
Ethical Considerations
Institutional review board (IRB) approval was obtained prior to data collection. We obtained informed consent from all
interviewees and guaranteed confidentiality and a voluntary basis for participation. Consideration was given to data
privacy, specifically when analyzing platform data, and an effort was made to deidentify sensitive data as much as
possible. The research additionally followed ethical conduct of research with vulnerable populations, ensuring benefit
for and avoided harm to the population studied (British Educational Research Association, 2018).
Limitations
There are some limitations to the study that must be acknowledged:
Implications on adaptive learning systems This case report distils various lessons from specific cases, and the
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generalerrisation of these case studies to all adaptive learning system should be treated with caution.

Responses during interviews can always be biased to the beholder.

But, secondary data analysis is based on secondary sources; thus it is dependent on how accurate and reliable the
external sources are.

This mixed methods approach yields a scaffolded design for examining the potential of adaptive learning, through Al,
across these diverse populations with disabilities. The study employed mixed methods meaning that both qualitative and
quantitative approach was implemented making the research rich and balanced in relation to theoretical perspectives
and practical implications.

RESULTS

Engagement Rate Across Platforms

80

70

60

50

401

Engagement Rate (%)

20

Platform A Platform B Platform C
Platforms

Figure 1: Engagement Rate Across Platforms

Figure 1: Student Engagement with Three Al Based Adaptive Learning Platforms (TexttoSpeech, Gamified Leaning,
and Virtual Reality) The frontend is an engagement ratio, that indicates the degree to which students have engaged &
interacted with all the learning tools offered by each platform in a percentage format.

In terms of engagement rate, Platform A excelled with an 85% engagement peak where high school students identified it
as the platform that best met their need to accommodate visual impairments through simple, accessible and intuitive text
to speech capability.

Tabulated engagement differentiation showed platform C second place with 82% and the immersive and interactive
nature of virtual reality tools may indeed promote motivation and engage students especially those with autism
spectrum disorders.

Engagement rate on platform B was lower at 78%, suggesting that while gamified learning is quite suitable for students
with cognitive disabilities, more possible features or improvements would be worthwhile to increase engagement levels
closer to those of the other platforms.

The data highlights what was previously known of adaptive learning platforms that use some form of Al technology
have the ability to yield greater student engagement when it is designed for particular disabilities. With this in mind, the
high engagement rate of Platform A reinforces the need for tools that make accessibility a priority, while Platforms B
and C exhibit the importance of interactive and immersive learning environments.
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Train this to focus on prioritizing the features to be included in adaptive learning systems so as to maximize
engagement, is important for educators and developers.

Improvement in Test Scores Across Platforms
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Figure 2: Improvement in Test Scores Across Platforms

Percentage Improvement in Test Scores among Students Using Different Al driven Adaptive Learning Platforms Results
from tests conducted on three different platforms: Platform A (TexttoSpeech), Platform B (Gamified Learning), and
Platform C (Virtual Reality)Bar chart comparing the results for each platform depicted The test score jump shows how
well the platforms are raising academic achievement and, indirectly, it furthers trends helping students with disabilities.
Of note is the 30% gain in test scores for Platform A. This example also shows that texttospeech tools can aid students
with vision impairments in understanding and recalling information even better.

Following close is Platform C with a 28% increase, which has shown VR based learning environments to increase both
cognitive and social skills that lead to concrete improvements in academic achievement among students with autism
spectrum disorders.

Platform B has a 25% improvement, which is marginally lower than the other platforms but similar indicates that
gamified learning systems are also an effective means to engage students with cognitive disabilities and help them learn
better.

Figure 2 data highlights the ability of predictive analytics adaptive learning systems to enhance academic performance
but with varying levels of effectiveness according to which tools and technologies are leveraged in prediction. The
somewhat better performance of Platform A appears to imply that basic tools addressing fundamental accessibility
problems (like reading and comprehension) may have a quicker impact on academic performance. At the same time, the
captivating and immersiveness associated with VR and gamification shows further potential in aid of student long term
skill development and improvement.

The findings highlight the necessity for Al adaptive learning tools to be customized to fit the disability context so as to
ensure that technology is a solution and not an impediment of educational goals. Such insight can subsequently help
determine the feature combinations to be prioritized in the design and implementation of adaptive learning systems.
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Engagement vs Test Score Improvement
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Figure 3: Engagement vs Test Score Improvement

To visualize and analyze these changes, we used a grouped bar chart (Figure 3) which compares two key metrics—the
Engagement Rate (%) and the Test Score Improvement (%) before and after lessons completed on three Al driven
adaptive learning platforms platform A (TexttoSpeech), Platform B (Gamified Learning) /Plaform C (Virtual Reality).
The bars for each platform are clustered together so we can compare them easily directly next to one another.

Platform A (TexttoSpeech):

o Engagement Rate: 85%

o Test Score Improvement: 30%

o Platform A represents an ideal situation, as high levels of engagement are paired with significant gains in test scores,
demonstrating the supportive role of accessibility features for both access and learning outcomes.

B: Gamified Learning platform

o Engagement Rate: 78%

o Test Score Improvement: 25%

o Related: The below has the lowest metrics on both categories, indicating that while engagement seems to work for
gamification here, maybe it needs further tuning to turn engagement into academic performance improvements.
Platform C (Virtual Reality):

o Engagement Rate: 82%

o Test Score Improvement: 28%

o Platform C: reasonable balance high usage leading to large test score gains VR seems to aid on both counts because of
its immersive nature.

This comparison points out that engagement and academic improvement do relate, but their relationship is not equal.
For example:

° Platform A also reveals the most alignment between engagement and academic gains, suggesting that its direct
attention to accessibility (texttospeech) places it closer to core educational barriers.

Note that even though Platform C has a meager 1% lower engagement rate than before with Platform A, the academic
improvement is nearly equivalent VRbased immersive learning tools provide significant value over traditional
approaches!

* Platform B, while it still drives engagement, only has a moderate effect on test scores indicating that educational
strategies could be fine tuned.

This illustrates the need for adaptive learning platforms to go beyond just student engagement but have plans in place
that will actually result in attaining real academic gains. Designers of these Al learning tools must weigh tradeoffs
between accessibility, engagement and cognitive outcomes. This understanding can inform us in improving to balance
user delight with learning impact.
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Trends in Engagement and Test Scores
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Figure 4: Trends in Engagement and Test Score Improvement

The line chart representing trends of Engagement Rate (%) and Test Score Improvement (%) along the y axis across
three Al driven adaptive learning platforms viz., Platform A (TexttoSpeech), Platform B (Gamified Learning) and,
Platform C (Virtual Reality), is illustrated in Figure 4. The dotted lines represent data points for each metric, and they
are marked to indicate how well we performed on each platform.

Platform A (TexttoSpeech):

o Highest participatory rate at 85% and the largest public test score gain of 30%.

4 Platform A Tools are Engaging and Effective for Visually Impaired Students: The Perfect Pair of Engagement
Performance Correlation as engagement increases, academic performance also increased but the positive correlation
was stronger in general 226; p77.

Introduction Platform B (Gamified learning)

o Engagement rate :78%, score improvement (test) : 25%

o Although participants remained more engaged than in the control condition, test scores showed little increase from
initial levels : indicating that while gamification may promote participation and retention, it may also need to be
coupled with more directed educational protocols to improve academic results.

Platform C (Virtual Reality):

82% engagement rate; 28% improvement in test scores.

o Platform C trend line shows a neutral relationship: more engagement drives just as high test scores likely due to the
immersive nature of platform C for students with autism spectrum disorders

Key Insights from the Trends:

* Parallel trends of all platforms show that high engagement is generally associated with better academic performance.
But this correlation is stronger on some platforms than others.

* Platform A has the steepest line, indicating that a strong emphasis on accessibility leads to corresponding learning
gains.

This indicates high engagement vs test score improvement gap making Platform B an area of focus for effective content
elements to align with gamification strategies.

* Platform C performance follows a similar pattern in terms of engagement and test score improvement metrics
providing further validation for immersive learning.

The trends can be used as actionable insights to the design and deployment of Al powered adaptive learning tools:

* Platform A is an exemplar of why accessibility tools are critical not only do they engage the highest number of users,
they also lead to the best academic outcomes, as shown by full participation of all learners.

* Platform C exemplifies the value of integrating engagement into experiential learning an important element in social
skill development tools.

 Platform B notes that we should focus on optimizing gamification environments such as wilderness to present
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engagement with meaningful identifiability and improvement in academic performance metrics.

Engagement and Academic Performance Trends (a) displays data driven insight into the role of historically oriented
theoretical constructs of engagement on academic performance writing to engage wider audience groups whereas (b)
emphasizes the need to tailor a platform affordability for enabling effective self management 6 Table integration
components with Al oriented actionable content based on specific disability needs in an overarching manner Although
behavioral learning metrics seem feasible, incorporating relevant theory as quantitative clinical parameters will always
be limited by current understandings of theoretical orientatons multiple Pearson r correlations exist between moments
more recently concepts such as responsive transparency previously placed high level policy recommendations Table
implementation across labeling technologies .

DISCUSSION
This study sheds light on the effect of artificial intelligent (AI) driven adaptive learning systems over engagement and
academic performance specifically in students with disabilities. The following discussion distills the findings from these
case studies along with supporting literature, and emphasizes key takeaways that may serve as valuable implications for
inclusive ED Tech design and implementation.
Linkage between College Engagement and Academic Performance
The findings suggested that all three platforms (Platform A = TexttoSpeech; Platform B = Gamified Learning; Platform
C = Virtual Reality) might have the potential to engage students with disabilities and help improve their test scores.
Specifically, Platform A had the most improved metrics for both engagement (85%) and test score gain (30%). These
findings are confirmative of Tang and McKenna (2020) who demonstrated texttospeech technologies are effective in
improving the learning performance due to better accessibility provided to the blind students to retrieve educational
materials.
Improvement in Fun: Platform B Engagement inplace Focus to Test Score Impact 78% of users were highly engaged in
platform B VS 25% improved their test scores. Such a finding indicates that the gamification of learning environments
deprioritizes substantive academic practice for entertainment and/or motivation.
Platform C demonstrated as Balanced results (82% interaction and 28% gain in test scores), reflecting the use of
immersive technology such as virtual reality creating engagement among learners, thus providing an opportunity to
design experiential learning. Lorenzo et al. Like the incidents mentioned above (2020), who observed that VR tools
improved social and cognitive skills which are essential for students with autism spectrum disorders.
The Role of Accessibility
This directly alleviates issues that visually impaired students face within the classroom, allowing them to engage in
educational activities. This aligns with UNESCO (2021), which emphasize the need to build more accessible
educational technologies in the first place. [llustrating how foundational tools drive inclusive education, the impact of
engagement on academic performance is driven home on Platform A.
The Gap between Engagement and Performance
But the difference between engagement and test score improvement seen in Platform B is a red flag for gamified
learning platform design. That kind of tool will hit the sweet spot for student engagement, but without serious
instructional content it will have little academic impact. According to Okolo and Diedrich (2020), for gamification to be
effective it needs inputs that can create adaptive algorithms, which react based on both the context of learning and
cognitive capabilities of individuals in realtime. To remedy this gap, it is needed to move away from simply
motivational designs towards academically rigorous gamified environments
Learning by doing Approach with VR
The data from C proves that a VR experience can facilitate engagement and performance with high efficacy. This is
especially helpful for students with disabilities, as immersive learning environments enable them to engage with
educational content in fundamentally new ways. The VR simulations allow students with autism spectrum disorders to
practice and develop social skills in a safe, controlled environment. Agreement with Findings of Lorenzo et al. (2020)
who emphasizes the potential of VR to provide meaningful learning experiences for all types of learners.
Focus on ethical consideration and challenges
While the results are promising, challenges exist behind deploying Aldriven adaptive learning systems. The biggest
challenges is data on secrecy and safety. Adaptive learning systems depend on the collection and analysis of deeply
sensitive student data (Veeragoudar Harrell, 2021), introducing crucial ethical issues related to consent, storage, and
use. Trust must be built among stakeholders through solid privacy guards.
Bias is another important issue, as it can result in the unintentional discrimination against marginalised groups.
According to Noble (2018), Al systems can be created using diverse datasets and algorithms that extend inclusion so as
to avoid replicating existing inequalities. The adaptive learning system for students with disabilities can be subject to
bias by making them less accessible or not being suitable for their particular needs.
Lastly, the digital divide stands as a major obstacle to equal opportunity. However, the advantages of Al in education
require students to have access to the right devices and internet infrastructure everywhere. UNESCO (2021)
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underscores the responsibility of governments and institutions to right these wrongs by prioritizing policy design and
resource allocation.

Implications for Practice

These study findings have important implications for the design and deployment of future Al based adaptive learning
systems:

Make Accessibility a First Class Citizen: Platform A has shown that accessibility features matter when driving adoption
and usage of texttospeech systems in academic settings, as these tools break walls to entry and create stronger equity
systems (higher performance).

Sense of Academic Challenge: Although gamification and VR mediums by themselves offer alluring experiences, the
efficacy of such tools is naturally contingent upon the underpinning pedagogical design to garner motivation retention
into academic learning (more on this in achievement section).

SSH Cybersecurity Theme: Above all, ethical and inclusive Al: Developers and policymakers should work closely to
ensure initiatives can address concerns such as transparent data policies, mitigating algorithmic bias, granting equitable
access of technology.

Collaborative Development :The design of all forms of adaptive learning systems should involve collaborative
development between educators, technologists, and disability advocates to ensure that innovation in technology (e.g.
hardware or software) is bridged with the various needs of learners;

The Highlights: This study highlights game changing role of Al in inclusion while students with disabilities can benefit
from adaptive learning via Al enabled tools. The results, though, highlight important milestones while exposing
challenges and ethical dilemmas we still face. Through these steps, Al based adaptive learning systems can help provide
a genuinely inclusive educational environment.

CONCLUSION
Adaptive learning systems using Artificial Intelligence (AI) represents an innovative, irreversible step towards
achieving universal inclusion for children with disabilities. The present study explored the influence of three Al
platforms namely TexttoSpeech (Platform A), Gamified Learning (Platform B) and Virtual Reality (Platform C) on
student engagement and academic achievement. These findings indicate that these technologies have much potential for
improving the educational process by tailoring learning experience to meet individual needs of diverse learners.
Nevertheless, ethical implementation of the solutions as well as accessibility and equity issues are key challenges.
Key Findings
High Engagement and Execution Quality:
o Platform A, which centers on removing hurdles to learning for students with visual impairments by embedding
texttospeech technology at a platform level, not only revealed the highest engagement (85%) but also the greatest
improvement in test scores (30%), reinforcing that eliminating basic obstacles is paramount o
Platform C showed the superiority of immersive learning environments such as virtual reality, customizing hands on
lessons that fostered high engagement (82%) and academic outcomes (28%).
o Engaging in Platform B (78%) had a lesser impact on academic performance (25%), which emphasizes that
gamification should be aligned with sound pedagogical underpinnings.
Addressing Barriers:
o Accessibility features (for example, enabling students with disabilities to participate in educational activities
characteristic of Platform A) These results corroborate findings by UNESCO (2021) suggesting that designers in
education technology need to reflect strong values of accessibility.
Challenges related to ethics and equity:
A major roadblock to Al adoption in adaptive learning was identity safety, algorithmic equity and access. These
challenges must be addressed in order to prevent Al technologies from perpetuating existing inequities, as indicated by
veeragoudar harrell (2021).
Implications for an Inclusively Educated Society
Our research demonstrates that functionality of Al can provide personalized and adaptative environments for learning to
meet these needs especially in children with disabilities. The following must be noted as part of achieving this vision:
Put Accessibility Back in the Foreground: Systems like texttospeech illustrate that investing in core accessibility
functionalities yields important engagement and performance benefits. Developer need to focus on such type of features
while design phase.
Pedagogy Matters More: Gamification and VR might draw students in, but few case studies show that motivation alone
leads to academic improvement so keep the pedagogy front and center if you want deeper learning happening as well.
Future Directions
Despite these limitations, the results indicate some directions for future research and practice:
* Longitudinal studies: More long term research is needed examining the longer term impact of Al driven adaptive
learning systems on educational outcomes and preparing students with disabilities to succeed after academics.
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* Collaborative Approaches: Interdisciplinary collaboration between educators, technologists, and policymakers is
needed to ensure that technological advancements align with inclusive education goals.

* Equity in Access : Governments will need to ensure that we bridge the digital divide so all students can access Al
technology, not just those from more economically prosperous families.

Al presents an immeasurable chance to transform education for students with disabilities. Accessibility, engagement and
ethics: Implications of this study for adaptive learning systems development although these challenges still exist, the
evidence we provide here suggests a imagination of Al could enable democratic, inclusive and personalized educational
ecosystems for all learners. Overcoming these challenges and leveraging Al for good will require collaboration between
educators, technologists, and policymakers to enable a future in which equitable and inclusive education is attainable by
all.

REFERENCES

Holmes, W., Bialik, M., & Fadel, C. (2019). Artificial Intelligence in Education: Promises and Implications for
Teaching and Learning. Center for Curriculum Redesign.

Okolo, C. M., & Diedrich, J. (2020). Technology and inclusive education: Evidence and practice. Journal of
Special Education Technology, 35(4), 220-232.

UNESCO. (2021). Reaching the marginalized: Report on the inclusion of persons with disabilities in education.
Retrieved from https://unesco.org/reports

Veeragoudar Harrell, S. (2021). Equity and ethics in Al: Lessons for adaptive learning systems. Al & Society,
36(1), 57-69.

Kiili, K., Devlin, K., Perttula, A., Tuomi, P., & Lindstedt, A. (2021). The impact of gamification in adaptive
learning environments: A systematic review. Computers in Human Behavior, 125, 106903.

Lorenzo, G., Lledd, A., Pomares, J., & Roig, R. (2020). Virtual reality as a tool for inclusion: A systematic
review. International Journal of Inclusive Education, 24(8), 872—891.

Noble, S. U. (2018). Algorithms of Oppression: How Search Engines Reinforce Racism. NYU Press.

Tang, J., & McKenna, B. (2020). Alassisted learning for visually impaired students: A case study on TTS tools.
Educational Technology Research and Development, 68(5), 2239-2254.

Booth, A., Sutton, A., & Papaioannou, D. (2016). Systematic approaches to a successful literature review. SAGE
Publications.

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in Psychology, 3(2),
77-101.

British Educational Research Association. (2018). Ethical guidelines for educational research. Retrieved from
https://bera.ac.uk

Nowell, L. S., Norris, J. M., White, D. E., & Moules, N. J. (2017). Thematic analysis: Striving to meet the
trustworthiness criteria. International Journal of Qualitative Methods, 16(1), 1-13.

Tamraparani, V., & Islam, M. A. (2021). Improving Accuracy of Fraud Detection Models in Health Insurance
Claims Using Deep Learning/Al. International Journal of Advanced Engineering Technologies and Innovations, 1(4).

Tamraparani, V. (2019). DataDriven Strategies for Reducing Employee Health Insurance Costs: A Collaborative
Approach with Carriers and Brokers. International Journal of Advanced Engineering Technologies and
Innovations, 1(1), 110127.

Tamraparani, V. (2021). Cloud and Data Transformation in Banking: Managing Middle and Back Office
Operations Using Snowflake and Databricks. Journal of Computational Analysis and Applications, 29(4).

Tamraparani, V. (2020). Automating Invoice Processing in Fund Management: Insights from RPA and Data
Integration Techniques. Journal of Computational Analysis and Applications, 28(6).

Tamraparani, V. (2019). A Practical Approach to Model Risk Management and Governance in Insurance: A
Practitioner’s Perspective. Journal of Computational Analysis and Applications, 27(7).

Munagandla, V. B., Vadde, B. C., & Dandyala, S. S. V. (2020). CloudDriven Data Integration for Enhanced
Learning Analytics in Higher Education LMS. Revista de Inteligencia Artificial en Medicina, 11(1), 279299.

Vadde, B. C., Munagandla, V. B., & Dandyala, S. S. V. (2021). Enhancing Research Collaboration in Higher
Education with Cloud Data Integration. International Journal of Machine Learning Research in Cybersecurity and
Artificial Intelligence, 12(1), 366385.

Munagandla, V. B., Dandyala, S. S. V., & Vadde, B. C. (2019). Big Data Analytics: Transforming the Healthcare
Industry. International Journal of Advanced Engineering Technologies and Innovations, 1(2), 294313.

Dalal, A., & Mahjabeen, F. (2012). Managing Bring Your Own Device (BYOD) Security: A Comparative Study
in the US, Australia, and Asia. Revista de Inteligencia Artificial en Medicina, 3(1), 1930.

Dalal, A., & Mahjabeen, F. (2011). Strengthening Cybersecurity Infrastructure in the US and Canada: A
Comparative Study of Threat Detection Models. International Journal of Machine Learning Research in Cybersecurity
and Acrtificial Intelligence, 2(1), 19.

This is an Creative Commons License This work is licensed under a Creative
BY NG Commons Attribution-NonCommercial 4.0 International License.

10



2 Multidisciplinary Science Journal Volume 01, Number 01, February 2022

Dalal, A., Abdul, S., & Mahjabeen, F. (2021). Quantum Safe Strategies for SAP and ERP Systems: Preparing for
the Future of Data Protection. International Journal of Advanced Engineering Technologies and Innovations, 1(2),
127141.

Dalal, A., Abdul, S., & Mahjabeen, F. (2018). Blockchain Applications for Data Integrity and Privacy: A
Comparative Analysis in the US, EU, and Asia. International Journal of Advanced Engineering Technologies and
Innovations, 1(4), 2535.

Dalal, A., Abdul, S., & Mahjabeen, F. (2019). Defending Machine Learning Systems: Adversarial Attacks and
Robust Defenses in the US and Asia. International Journal of Advanced Engineering Technologies and
Innovations, 1(1), 102109.

Dalal, A., & Mahjabeen, F. (2011). Public Key Infrastructure for Enhanced Enterprise Security: Implementation
Challenges in the US, Canada, and Japan. Revista de Inteligencia Artificial en Medicina, 2(1), 110.

Dalal, A., Abdul, S., & Mahjabeen, F. (2016). Leveraging Artificial Intelligence for Cyber Threat Intelligence:
Perspectives from the US, Canada, and Japan. Revista de Inteligencia Artificial en Medicina, 7(1), 1828.

Makutam, Viswakanth & Sundar, D & Vijay, M & Saipriya, T & Rama, B & Rashmi, A & Rajkamal, Bigala &
Parameshwar, P. (2020). PHARMACOEPIDEMOLOGICAL AND PHARMACOECONOMICAL STUDY OF
ANALGESICS IN TERTIARY CARE HOSPITAL: RATIONAL USE. World Journal of Pharmaceutical Research. 9.
787-803. 10.20959/wjpr20209-18206.

Makutam, Viswakanth. (2018). REVIEW ARTICLE ON FIBRODYSPLASIA OSSIFICANS PROGRESSIVA.
7.359. 10.20959/wjpps20186-11696.

Habib, H., Jelani, S. A. K., Numair, H., & Mubeen, S. (2019). Enhancing Communication Skills: Al
Technologies for Students with Speech and Language Needs. Journal of Multidisciplinary Research, 5(01).

Habib, H. (2015). Awareness about special education in Hyderabad. International Journal of Science and
Research (IISR), 4(5), 1296-1300.

Kothamali, P. R., & Banik, S. (2019). Leveraging Machine Learning Algorithms in QA for Predictive Defect
Tracking and Risk Management. International Journal of Advanced Engineering Technologies and Innovations, 1(4),
103-120.

https://ijaeti.com/index.php/Journal/article/view/576

Banik, S., & Kothamali, P. R. (2019). Developing an End-to-End QA Strategy for Secure Software: Insights from
SQA Management. International Journal of Machine Learning Research in Cybersecurity and Artificial Intelligence,
10(1), 125-155.

Kothamali, P. R., & Banik, S. (2019). Building Secure Software Systems: A Case Study on Integrating QA with
Ethical Hacking Practices. Revista de Inteligencia Artificial en Medicina, 10(1), 163-191.

Kothamali, P. R., & Banik, S. (2019). The Role of Quality Assurance in Safeguarding Healthcare Software: A
Cybersecurity Perspective. Revista de Inteligencia Artificial en Medicina, 10(1), 192-228.

Kothamali, P. R., & Banik, S. (2020). The Future of Threat Detection with ML. International Journal of
Advanced Engineering Technologies and Innovations, 1(2), 133-152.

Kothamali, P. R., Banik, S., & Nadimpalli, S. V. (2020). Introduction to Threat Detection in Cybersecurity.
International Journal of Advanced Engineering Technologies and Innovations, 1(2), 113-132.

Kothamali, P. R., Banik, S., & Nadimpalli, S. V. (2021). Feature Engineering for Effective Threat Detection.
International Journal of Machine Learning Research in Cybersecurity and Artificial Intelligence, 12(1), 341-358.

Kothamali, P. R., & Banik, S. (2021). Data Sources for Machine Learning Models in Cybersecurity. Revista de
Inteligencia Artificial en Medicina, 12(1), 358-383.

11

This is an Creative Commons License This work is licensed under a Creative
BY NG Commons Attribution-NonCommercial 4.0 International License.



