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ABSTRACT 

This study looks at how Artificial Intelligence (AI) may be used in adaptive learning in the 

classroom, focusing on how it affects student engagement, learning outcomes, and the 

effectiveness of teaching. A descriptive survey research was utilized to carefully collect 

information from a group of 135 people, including teachers, students, and those who work 

with educational technology. To make sure that people have direct experience utilizing AI in 

education and to make sure that all age and gender groups were represented fairly, 

purposive and stratified sampling techniques were utilized. A systematic questionnaire was 

used to collect data on demographic information, familiarity with AI, and perceptions of its 

efficacy and things that affect the use of AI-driven adaptive learning systems. Descriptive 

statistics, including frequencies and percentages, were used to condense demographic data 

and perceptual responses. We used ANOVA and Pearson correlation to find out whether 

there were variations in how people of different ages thought about AI and how well they 

thought they learned. The findings show that most respondents think AI is successful or 

extremely effective at improving learning outcomes. Age has a big influence on how people 

see AI, and being acquainted with AI is linked to seeing it as effective. The results highlight 

the significance of professional training, familiarity with AI technologies, and digital literacy 

to optimize the advantages of AI-driven adaptive learning in educational settings. 

Keywords: Artificial Intelligence, Adaptive Learning, Personalized Education, Classroom 

Technology, and Student Engagement.  

I. INTRODUCTION 

People's ideas regarding AI in classrooms have altered since it was first used and do teaching 

and learning in a big way. In typical classrooms, instructors usually take a "one size fits all" 

approach, which means they teach the same things to all pupils, regardless of how they learn, 

what they already know, or how clever they are. This method might make it harder for 

students to become involved and reach their full learning potential, especially in classes with 

students of different ability levels. AI-powered adaptive learning systems have come out as 

new ways to use technology to provide students individualized learning experiences in 

response to these problems. These systems look at student data in real time to find areas 

where they are doing well and places where they need help. They then change the material, 

tempo, and feedback to fit each student's requirements. Adaptive learning changes the 

conventional teacher-centered approach into a student-centered, data-driven learning 

environment. This lets teachers concentrate on helping students learn instead of just giving 
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them information. Adaptive learning incorporates a multitude of different AI tools, such 

intelligent tutoring systems, natural language processing, and machine learning. Machine 

learning algorithms may look for patterns in how well children perform in school and propose 

resources that are tailored to their needs to help them learn more. Intelligent tutoring systems 

mimic one-on-one education by changing questions and exercises to fit the student's level of 

knowledge. They also provide immediate feedback and explanations to help the student learn. 

Also, natural language processing lets AI systems understand what students say, provide 

useful comments, and even help students learn together by automatically moderating 

discussions. These technology skills work together to promote engagement, motivation, and 

self-directed learning, making sure that each student moves at the right speed and meets 

learning goals more successfully than they would with conventional approaches.  

Educators also benefit from AI-driven adaptive learning since it gives them information about 

how well their students are doing that would be hard to get by hand. AI-generated analytics 

dashboards let teachers keep an eye on learning patterns, check how well students understand 

what they're learning, and find kids who more need help. This amount of detailed information 

makes it possible to intervene quickly, provide tailored advice, and make strategic changes to 

the curriculum, which all improve the efficacy of training. Also, adaptive learning systems 

may make things easier for teachers by taking care of things like grading repetitious tasks and 

keeping track of attendance. This provides instructors more time to plan classes, work with 

students, and help them learn how to think critically. AI in adaptive learning not only helps 

kids perform better in school, but it also makes education more equitable and easier for 

everyone to get. Personalized content delivery, multimodal resources, and accessible learning 

technologies may help students with different learning requirements, such as those with 

impairments, language problems, or different socio-cultural backgrounds. Adaptive systems 

may meet the needs of children who learn in various ways, such as by seeing, hearing, or 

doing things. This makes sure that all students can meaningfully participate with the 

curriculum. AI also makes it possible to do ongoing assessments and provide formative 

feedback, which helps students become more aware of themselves and their own thinking. 

This encourages them to take charge of their own education and build skills that will last a 

lifetime.  

Even if there are benefits, adding AI to schools is not without its problems. AI systems need 

to gather, store, and analyze a lot of student data, therefore it's crucial to manage privacy and 

security problems correctly. Another big concern is algorithmic bias, which may make things 

worse instead of better when predictive algorithms are educated on data that isn't fair. In 

certain places, the effective implementation of AI-based adaptive learning could also be 

constrained by the technology that is available, such as reliable internet access, hardware 

availability, and software support. Also, instructors need to have proper training and 

professional development so that they can accurately grasp what AI says and apply it to 

improve their teaching. These issues must be resolved to ensure that AI is used in educational 

institutions in an ethical, efficient, and sustainable manner. AI's role in adaptive learning is a 

huge revolution for schools. Instead of employing the same teaching methods for everyone, it 

leverages data to make classes fit each student. AI employs the latest technology to make 
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learning more personal, keep students motivated, support instructors, and promote diversity. 

There are certain issues with privacy, bias, and infrastructure that need to be addressed, but 

AI-driven adaptive learning offers a lot of promise. As more and more schools use AI in the 

classroom, it's important to know how it works, what it can't do, and the best ways to use it to 

improve student learning, make teaching more effective, and get students ready for a world 

that is becoming more and more tech-savvy. 

II. LITERATURE REVIEW 

Mustafa, ghulam et al., (2024) this research looks at how AI might change the way people 

learn in college by making it more flexible by 2030. You may use machine learning and 

natural language processing to create a learning space that adapts to each student's needs. The 

study also examines AI's current and prospective applications in education, along with the 

challenges of implementing these applications. The purposive selection method chose five 

faculty members from various institutions. We prepared a semi-structured interview guide to 

help us obtain information from the people that took part. NVivo 14 was used to do a 

thematic analysis of the data. AI has the ability to make personalized activities better, 

automate administrative tasks, and provide learning experiences that are participatory. There 

were also talks regarding ethical and privacy issues with data. The paper offers perspectives 

on how AI might enhance educational results by examining the advancements in adaptive 

learning technology. Consequently, the results underscore the multifaceted ramifications of 

balancing technological progress with the preservation of essential human principles in 

education, while accentuating fairness and diversity. 

Joshi, Meet. (2024) this article looks at how machine learning and predictive analytics may 

be used in adaptive learning systems to make education more personalized. This article talks 

about the good and bad things about the merger and how it might improve education by 

making learning more tailored to each student and more effective. It speaks about how AI 

may be used for things like learner modeling, customizing information, and giving feedback, 

as well as problems like privacy, data security, and algorithmic bias. AI-powered adaptive 

learning might alter the way we learn in the digital age by helping students and instructors 

receive the greatest outcomes. 

Katonane Gyonyoru, Ida. (2024) Adaptive learning systems that employ AI are a huge step 

forward in educational technology since they make learning more efficient and personalized 

for each learner. There are a lot of good things that may come from learning with AI support, 

but there are also a lot of challenges and limitations that need to be considered. This new 

wave in education seems promising for the future since it can transform and improve how 

youngsters learn. These methods will become better as technology does, which might lead to 

greater opportunity for personalized training. This article highlights the use of AI-driven 

adaptive learning systems and talks about their benefits. The paper examines the critical 

components of AI that enhance its use in the educational process, aspiring for its integration 

into digital education. 
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Bai, Xuejiao. (2024) This study investigates the growing importance of AI in higher 

education, especially in IT, as well as the main potential and difficulties linked to its 

application. An analysis of 75-100 scholarly publications published from 2016 to 2022, with 

industrial data, demonstrates AI's efficacy in enhancing learning outcomes via personalized, 

adaptive systems. But using AI might also be risky because of problems with ethics, 

accountability, automation, biases, transparency, and accessibility. We employ a conceptual 

framework that brings together ideas about how people accept new technologies and how to 

use AI ethically to look at faculty attitudes, technical preparedness, curricular reform needs, 

and policy implications. Qualitative method entails the analysis of literature to highlight the 

advantages of AI in augmenting human pedagogical endeavors, while simultaneously 

addressing concerns pertaining to dehumanization, data privacy, and disempowerment. To 

use AI's potential in a fair and moral way, it's vital to establish rules and procedures that 

focus on both improving students' AI abilities and their critical thinking skills. We need to 

work hard to make AI systems more open and make sure that automated decision-making is 

available to everyone. The study gives us ideas on how to teach IT students how to utilize AI 

technology in the right way to improve human abilities. 

Gligorea, Ilie et al., (2023) AI and ML are making e-learning systems move quickly, and they 

have the potential to change education in a big way. This environment is always changing, 

thus we need to look at how AI/ML may be applied in adaptive learning systems to make 

education better. The goal of this research is to explain how AI/ML is now being used in e-

learning for adaptive learning. It will look at the pros and cons of this integration and how it 

affects student engagement, retention, and performance. A thorough examination of the 

literature, with an emphasis on works published after 2010, was done to record the use of 

AI/ML in e-learning. The study looked at 63 publications in a methodical way to see how 

adaptive learning algorithms were used and what they meant for education. The results show 

that AI/ML algorithms make learning much more personalized. Some studies have shown 

that these tools could help students do better in school, get higher grades, and make learning 

more fun. Adding AI and machine learning to e-learning systems makes them considerably 

more useful and tailored to each student. The results demonstrate that adaptive learning might 

improve education by fulfilling the needs of each student, even if there are issues like data 

privacy and the complexity of AI/ML systems. 

III. RESEARCH METHODOLOGY 

Research Design 

This study employed a descriptive survey to look at how AI works in adaptive learning in the 

classroom. The descriptive survey approach was used to systematically collect data from 

designated demographic, therefore clarifying participants' opinions, familiarity, and 

experiences about AI-based adaptive learning. This architecture makes it easier to look at 

how different characteristics, such age, gender, experience with AI, and perceived learning 

results, are related. This gives us information on how well AI works and how it is used in 

schools. 
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Population of the Study 

The target demographic consisted of educators, students, and education technology 

practitioners engaged in classroom teaching and learning settings. These individuals were 

chosen because they were directly involved in teaching and learning and have used 

educational technology, such as AI-driven adaptive learning systems. 

Sample Size and Sampling Technique 

The study included a total of 135 participants. A purposive sample strategy was used to 

guarantee the inclusion just of those with expertise or knowledge with AI in education. 

Stratified sampling was also used to make sure that each gender and age group was 

represented fairly, as shown. This method made the results more reliable and applicable to a 

wider range of situations. 

IV. DATA ANALYSIS AND INTERPRETATION 

Table 1: Gender Profile of Respondents in the Study on AI in Adaptive Learning 

Gender Frequency Percentage 

Male 70 51.85% 

Female 65 48.15% 

Total 135 100% 

 

 

Figure 1: Gender Profile of Respondents in the Study on AI in Adaptive Learning 
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Table 1 reveals that 70 of the 135 people who answered (51.85%) were men and 65 (48.15%) 

were women. This shows that the participants are mostly evenly split between men and 

women, which help make sure that the study's results aren't affected by gender bias. The 

almost equal number of male and female responders shows that both genders have a say in AI 

and adaptive learning, which gives a full picture of the issue across all demographic groups. 

Table 2: Age Profile of Respondents in the Study on AI in Adaptive Learning 

Age Group Frequency Percentage 

18–25 years 28 20.74% 

26–35 years 50 37.04% 

36–45 years 35 25.93% 

46 years & above 22 16.29% 

Total 135 100% 

 

 

Figure 2: Age Profile of Respondents in the Study on AI in Adaptive Learning 
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by those between the ages of 36 and 45 (25.93%), 18 and 25 (20.74%), and 46 and older 

(16.29%). This distribution indicates that most of the participants are young to mid-career 
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Table 3: Respondents’ Perception of AI Effectiveness in Adaptive Learning 

Perception Category Frequency Percentage 

Very Effective 40 29.63% 

Effective 55 40.74% 

Neutral 25 18.52% 

Ineffective 10 7.41% 

Very Ineffective 5 3.70% 

Total 135 100% 

 

 

Figure 3: Respondents’ Perception of AI Effectiveness in Adaptive Learning 
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Source of Variation SS df MS F-value Sig. 

Between Groups 42.35 3 14.12 4.87 .003 

Within Groups 374.28 131 2.86 
  

Total 416.63 134 
   

Table 4 shows the ANOVA findings that look at how different age groups perceive AI's 

efficacy. The analysis reveals a statistically significant difference (F = 4.87, p = 0.003) across 

age groups. This means that the age of the people who answered the question affects how 

they think AI works in the classroom. For instance, younger people could be more willing to 

use technology, which might make them rank AI more highly. On the other hand, elderly 

people can be less experienced with AI technologies or have more conservative attitudes. 

These disparities show how important it is to have customized professional development 

programs to encourage AI use among people of all ages. 

Table 5: Correlation – Relationship between Familiarity with AI and Perceived 

Learning Outcomes 

Variable 1 Variable 2 Pearson r Sig. (2-tailed) N 

Familiarity with AI Perceived Learning Outcomes 0.621** 0.000 135 

There is a high positive association (r = 0.621, p < 0.01) between how well people know AI 

and how they feel about learning results. This means that those who know more about AI are 

more likely to think that technology has a positive effect on learning in the classroom. The 

research highlights the significance of training and exposure to AI technologies, as 

heightened familiarity bolsters confidence in their efficacy and adoption. It also implies that 

making people more digitally literate and giving them hands-on experience with adaptive 

learning tools might make them seem far more valuable to teachers and students. 

V. CONCLUSION 

Adaptive learning, which uses artificial intelligence to tailor educational material to the 

requirements of each student, is a key part in changing the classroom. AI lets teachers 

provide personalized training, give students rapid feedback, and change the curriculum on the 

fly by looking at real-time performance data. This makes students more interested, motivated, 

and successful in their learning. These technologies provide teachers more authority by 

giving them useful information about how their students are doing, which lets them make 

focused interventions and smart teaching choices. AI-driven adaptive learning also helps 

make education more inclusive by taking into account different learning styles, talents, and 

social and cultural settings. This helps make sure that everyone has the same educational 

possibilities. However, to successfully integrate AI, we need to pay close attention to issues 

like data protection, algorithmic bias, technology infrastructure, and teacher professional 

development so that instructors can use AI insights effectively. Even with these things in 
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mind, AI has a lot of promise to make learning better and improve teaching methods. As 

more schools and colleges use AI-driven adaptive systems, it is important for teachers, 

policymakers, and technology developers to work together to make sure that these systems 

are used in a way that is ethical, effective, and long-lasting. In conclusion, AI in adaptive 

learning is a revolutionary educational technology that connects conventional teaching with 

individualized, data-driven, student-centered learning. 
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