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This research explores the role of Artificial Intelligence (Al) in diagnosing
students' learning needs and creating a more inclusive educational
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from 70 to 85 after implementing Al systems. Additionally, 70% of students
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1. INTRODUCTION

Artificial intelligence (Al) and machine learning (ML) can augment inclusive education by supporting
the diagnostic identification of diverse student learning needs and informing adaptive interventions [1]-[3].
This paper proposes a practical, ethically aware roadmap for deploying Al-based diagnostics, integrating
classroom assessment, Response to Intervention (Rtl), Universal Design for Learning (UDL), and system-level
governance to ensure tools are actionable and equitable [3]-[6]. While inclusive settings yield positive
outcomes, realizing these benefits depends on accurate identification, a challenge given that teachers frequently
report gaps in preparedness and assessment capacity [7]-[12]. These needs frame a potential role for Al systems
that assist—rather than replace—professional judgment [1],[2].

Conceptually, Al diagnostics align with multidimensional Classroom-based assessment (CBA) tasks
[3], enhance RtI by improving screening sensitivity [4], and support UDL by guiding differentiated options
[5],[6]. To be effective, systems must provide frequent, low-stakes screening [3],[13], generate
multidimensional learner profiles beyond observable deficits [3],[14], and offer actionable, teacher-oriented
recommendations [1],[3],[6]. Furthermore, they must enable collaboration among educators [4],[12],[15] and
provide robust dashboards to inform iterative decision-making [3],[16]. Technically, this requires integrating
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multiple data streams [2],[3],[14] using interpretable models validated against local standards to avoid
misclassification and account for cross-context policy differences [1]-[3],[16]-[20].

Successful implementation relies on pedagogy and ethics; tools require teacher training and whole-
school collaborative structures to translate insights into practice [10]-[12],[15],[21],[22]. Ethically, diagnostics
must be sensitive to diversity to avoid pathologizing differences [14],[19],[20],[23], while ensuring
transparency and consent to prevent exclusionary outcomes [19],[20],[24],[23]. Practically, schools should
proceed from needs analysis [8],[10],[11],[23] to pilots using validated instruments [3],[18],[25], followed by
co-design [1],[4],[6],[15], local validation [2],[16],[18] and governed scaling [19],[20],[24]. Addressing
challenges like teacher overload and segregation risks requires low-burden assessments and human-in-the-loop
workflows [2],[3],[6],[11],[13],[19]-[22]. Finally, future research must prioritize rigorous evaluations and
cross-national validation [1],[2],[9],[10],[19],[201,[24],[26],[27],[28].

Consequently, to bridge the gap between theoretical potential and pedagogical reality, this study
employs a mixed-methods approach to empirically validate the role of Al in diagnosing learning needs. By
triangulating data from surveys, in-depth interviews, and system analysis as detailed in the following section,
this research provides the comprehensive evidence base necessary to operationalize the proposed roadmap for
inclusive education.

2. METHOD
Research Design

This research uses a mixed approach, i.e., qualitative and quantitative, to collect and analyze data. This
approach was chosen to gain a comprehensive understanding of the role of artificial intelligence (AI) in
diagnosing students' learning needs. By combining both methods, this research can explore the subjective
experience of students and also measure the effectiveness of existing Al systems.

Participants

The population to be studied in this research consists of students from various backgrounds and abilities
in several educational institutions. Participants will include students from primary to higher education levels,
taking into account diversity in terms of age, gender, socioeconomic background, and learning style. The
selection of diverse participants is expected to provide greater insight into different learning needs and how Al
can meet these needs.

Data Collection
Data will be collected through several methods, including:
a. Surveys: A questionnaire will be distributed to students to gather information about their learning

experiences, preferences, and challenges faced in the learning process. The survey will also include
questions about the use of Al technologies and systems in education.

b. Interviews: In-depth interviews will be conducted with a number of students and educators to gain a deeper
understanding of how Al can be used to diagnose students' learning needs. These interviews will provide
an opportunity for participants to share their experiences and views directly.

c. Analysis of Existing Al Systems: The research will also include an analysis of Al systems that have been
implemented in educational institutions. Data from these systems will be evaluated to understand how Al
algorithms analyze student data and provide recommendations accordingly.

Data Analysis
The data collected will be analyzed using qualitative and quantitative analysis techniques.
a. Qualitative Analysis: Data from interviews and open-ended surveys will be analyzed using a thematic

analysis approach, where key themes will be identified and explored to understand the experiences and
perspectives of students and educators regarding the use of Al in education.

b. Quantitative Analysis: Data from surveys that are numerical in nature will be analyzed using descriptive
and inferential statistics to measure the relationship between Al use and student learning outcomes. This
analysis will help in identifying relevant patterns and trends.

With this methodology, the research is expected to provide deep insights into the role of Al in
diagnosing student learning needs and how this technology can be used to create more inclusive education.
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3. RESULTS AND DISCUSSION

The results show that artificial intelligence (AI) has significant potential in diagnosing students' learning
needs. Through analysis of data collected from surveys and interviews, it was found that Al systems can
identify patterns in students' academic performance, learning behavior, and individual preferences. For
example, Al algorithms implemented in adaptive learning platforms are able to provide material
recommendations that match students' level of understanding, thus helping them to learn in a more effective
way. In addition, Al systems can also provide real-time feedback that allows students to immediately know the
areas that need improvement, thus increasing their motivation and engagement in the learning process.

The implications of these findings are significant for educational practice. By utilizing Al, teachers can
more easily identify students' individual learning needs and adjust their teaching methods accordingly. For
example, teachers can use data generated by Al systems to design more personalized lesson plans that take into
account each student's learning style and pace of learning. This not only improves teaching effectiveness, but
also creates a more inclusive learning environment, where every student feels cared for and supported.
Educational institutions can also use this data to develop more targeted intervention programs, thus improving
overall learning outcomes. Figures 1, 2, 3, and 4 present the survey results and analysis of the role of Al in
diagnosing student learning needs obtained from this study.

Percentage of Students Who Feel Al Helps in Learning
Strongly Disagree

Disagree

Neutral

Strongly Agree

Agree

Figure 1. Percentage of Students Who Feel Al Helps in Learning

Figure 1 shows that in an education world increasingly influenced by technology, this graph paints an
encouraging picture, with 75% of students feeling that artificial intelligence (AI) has become a valuable ally in
their learning process. Not only does this figure reflect a positive acceptance of technology, but it also shows
that students are increasingly open to utilizing innovation to enhance their learning experience. With Al as a
companion, students feel more confident and motivated to explore new knowledge, making learning more
interactive and fun.
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Figure 2. Average Scores Before and After Using Al

Figure 2 shows the remarkable transformation seen in students' academic achievement after adopting
the Al system. The average student score jumped from 70 to 85, a significant improvement that cannot be
ignored. These are not just numbers; this is tangible proof that technology can be a key driver in improving
academic performance. With the help of Al, students not only learn more efficiently, but are also able to

understand the material more deeply, paving the way for higher achievement and greater confidence in their
abilities.
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Figure 3. Percentage of Student Engagement After Using Al
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Figure 3 shows that student engagement in the learning process is key to achieving optimal results, and
this graph shows that 70% of students felt a significant improvement in this regard after using Al. This shows
that technology serves not only as an assistive tool, but also as a powerful source of motivation. With Al,
students feel more engaged and active in their learning, making every learning session an opportunity to
interact, ask questions, and explore new ideas. This engagement is a strong foundation for creating independent
and passionate learners.

Types of Learning Needs Identified by Al

Creative Skills

Technology Skills

Basic Skills

Social Skills

Figure 4. Types of Learning Needs Identified by Al

Figure 4 shows that 50% of the learning needs identified by Al focus on basic skills. This highlights the
importance of returning to a strong educational foundation. In an era where technology is constantly evolving,
the development of fundamental skills is more important than ever. While the potential of Al in education is
huge, there are several challenges that need to be overcome for its effective implementation. One of the main
challenges is the issue of data privacy. The collection and analysis of student data requires special attention to
the security and privacy of personal information. In addition, there are also concerns about algorithmic bias,
where Al systems may not be able to fairly represent all students, especially those from underserved
backgrounds. Therefore, it is important for Al system developers to ensure that the algorithms used are
transparent and accountable.

On the other hand, there are many opportunities for further development in the application of Al in
education. One of them is collaboration between educators, technology developers, and researchers to create
Al systems that are more responsive to students' learning needs. By involving various stakeholders, the
developed system can better meet the needs of diverse students. In addition, training for teachers on how to use
Al technology in teaching is also very important. With a better understanding of how Al works, teachers can
be more confident in integrating these technologies into their teaching practices. Based on the findings and
analysis conducted, it is recommended that educational institutions start adopting Al technology gradually.
This can start with a pilot project where some classes use Al systems to support learning. Evaluation of these
pilot projects can provide valuable insights into the effectiveness and challenges faced, as well as help in
formulating better policies for institution-wide Al implementation. In addition, it is important to involve
students in this process, so that they can provide feedback on their experiences with the technology used.

4. CONCLUSION

This research demonstrates that Al plays a crucial role in diagnosing students' learning needs and
fostering a more inclusive educational environment. By utilizing this technology, educators can gain deeper
insights into the diverse learning requirements of their students, allowing for more tailored instructional
strategies. While there are challenges to be addressed, such as data privacy and algorithmic bias, the
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opportunities for the development and application of Al in education are indeed promising. Furthermore, the
integration of Al can enhance collaboration among educators, students, and technology developers, leading to
innovative solutions that cater to individual learning styles. With the right approach and ongoing support, Al
can serve as a powerful tool to improve learning outcomes and create a more equitable and inclusive
educational landscape for all students. Ultimately, embracing Al in education not only prepares students for
future challenges but also ensures that every learner has the opportunity to succeed.
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