
 

 
 

International Journal of Intelligent Technologies and Systems 

Vol. 1, Issue 1, March – April 2026 

 

 

IJITS20260404 

                                                                                                      
 

Leveraging AI for Personalized Learning, Administrative Efficiency 

and Data-Driven Instructin 

1 Natarajan M*, 2 Nathiya N, 3 Manivel P 

 
1, 2, 3 Department of Computer Science, Thanthai Hans Roever College (A), Perambalur, Trichy. 

prof.mnrajan@gmail.com1, cvcsnathiya@gmail.com2, pmanivel300@gmail.com3 

 

 

OPEN ACCESS  
Research Article  

A B S T R A C T 

Received: March 03, 2026 

Revised: March 6, 2026 

Accepted: March 18, 2026 

Corresponding Author:  
Natarajan M 

prof.mnrajan@gmail.com 

 Copyright: The Author(s). 

This is an open access article 

distributed under the terms of the 

Creative Commons Attribution 

License (CC BY 4.0), which 

permits unrestricted distribution 

provided the original author and 

source are cited. 

Publisher: 

Aarambh Quill Publications 

 

The adoption of AI in education sector introduces paradigm shifts in the traditional learning 

paradigm by introducing novel solutions that will improve educational and student well-being 

outcomes. The chapter discusses the numerous uses in the education setting, with the focus on 

customizing the learning process, automating the administration, and putting the student 

performance into practice. AI technologies offer personalized learning by personalizing 

educational content, which is appropriate to each individual student. This contributes to keeping 

the student entertained and helps him/her to learn hard stuff. The adaptive learning applications 

and intelligent tutoring systems analyze the real-time student activities and provide them with 

relevant feedback, which leads to independent learning and critical thinking. Further, the access 

of 24/7 support with AI-driven instruments like chatbots further assures that support is received 

just when a student requires help. It further discusses administrative efficiencies in terms of 

applications of AI that help grade papers with efficiency and optimize classroom management. 

Routine tasks are automated allowing teachers more time in the interactive techniques, 

therefore, improved student learning. AI data analytics allows educators to make judgments in 

areas of learning and intervention trends, which will result in effective teaching to enhance 

overall performance. Lastly, the chapter will discuss the ethical issues and problems that arise 

in the context of AI in education, including data privacy issues and equal access to technology. 

This chapter aims to unveil using these aspects how AI can not only assist in enhancing 

educational practices but also facilitate student well-being within this new digital world. 

 

Keywords: Adaptive Learning, Intelligent Tutoring Systems (ITS), AI-driven Automation, 

Data Analytics, Student Performance Optimization. 

 

1. INTRODUCTION  

The conventional education model is teacher centered and organized with the teaching approach where the teacher is the main 

source of knowledge and the learners are the passive receivers of the knowledge. The system also focuses on standardized 

curricula and examinations and in most cases the focus is more on memorizing than critical thinking and problem solving. Social 

interaction is also an advantage of traditional education, and immediate feedback is also offered, but in traditional education, there 

are no other learning styles, and flexibility and adaptability are not available. The minimal application of technology also 

constrains the exposure of the modern educational tools to the students. 

 

As one of the significant transformations in the teaching and learning practices, the incorporation of Artificial Intelligence (AI) 

into the educational environment should be mentioned. AI technologies offer new solutions to improve the learning process and 
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student welfare. This chapter will examine various ways AI can be used in education with an emphasis on personalized learning, 

administrative automation, and actionable information based on data analytics. Moreover, it touches upon the ethical issues related 

to the use of AI technologies in schools. 

 

The use of AI in education has evolved significantly over the years, marked by several key developments: 

 1960s - Early Beginnings  

 1970s - Advancements in Computer Technology  

 1990s - The World Wide Web Era 

 2000s - Rise of Adaptive Learning Technologies 

 2010s - Big Data and Learning Analytics 

 2020s - Generative AI and Personalized Learning 

 Current Trends - Education 4.0 

 

1.1 Overview of Traditional method in education 

Conventional education is more teachercentered and is marked by a teacher-centered role in the structured lectures and 

conventional curricula that are taught with the intention to memorize and teach. Textbooks are frequently used in rote learning 

and as a means of direct teaching. The face-to-face interaction of students is also in the same physical place where social 

development and peer relations occur. The organized setting enables discipline and clarity of expectations that help create gradual 

progression through the material. Moreover, conventional education presents instantaneous feedback of teachers so that students 

can be provided with appropriate attention and assistance. 

 

Although conventional approaches have proved successful in instilling the basics and promoting socialization, they might not 

provide a lot of student engagement and critical thinking due to its strict format. With the shift in educational paradigms, a growing 

understanding of the necessity to combine new strategies with the conventional ones to enrich the overall learning process can be 

seen (EuroSchool, 2024; TMU, 2024). 

 

1.2 Overview of Artificial Intelligence Technologies in Education 

Technologies associated with AI include machine learning, natural language processing (NLP) and data analytics, among others. 

They are all essential in changing the conventional educational programs. Machine learning is the subdivision of AI that allows 

one to learn based on data without any particular programming. Machine learning algorithms can be applied to education where 

the performance data of students is analyzed in such a way that the learning process is optimized to each student. Adaptive learning 

systems apply machine learning to change the difficulty of content based on the strengths and weaknesses of individual students 

to ensure that students remain engaged and facilitate mastery of content (Kerr et al., 2021). 

 

Natural Language Processing (NLP) translates to the fact that machines comprehend and read the human language. Chatbots and 

virtual assistants that use NLP are used in an educational setting to offer students real-time support. Chatbots provide answers, 

explanations, and instructions in complex concepts and assist the students whenever they need assistance. 

 

The AI-based data analytics technologies gather and process huge volumes of student data to identify trends and patterns. These 

insights can be used by teachers to guide decisions on teaching and intervention processes. Specifically, predictive analytics can 

be used to identify at-risk students and predict when they might be dropping out, so that appropriate support and interventions 

can be delivered. 

 

1.3 Relevance of AI in Education 

Artificial Intelligence has a number of great advantages in education. Personalized learning is one of its main strengths in which 

the AI is adjusted to accommodate the capabilities of individual students, learning speed and preferences, resulting in increased 

engagement and comprehension of concepts. 

AI also promotes efficiency by automating other administrative functions like grading and classroom management, enabling 

teachers to pay more attention to teaching and effective communication with students. Accessibility is another significant 
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advantage as AI-enabled assistive technologies help students with special needs by using such tools as speech-to-text conversion 

and sign language recognition. 

 

2. PERSONALIZED LEARNING EXPERIENCES 

 

Personalized learning experiences are, nowadays, unquestionably the watermark of a contemporary pedagogies, courtesy of the 

influx of AI applications. The topics of this section are Adaptive Learning Systems and Intelligent Tutoring Systems (ITS) techno-

pedagogies, which personalize learning content based on the learning persona of an individual learner, and which offer a number 

of real-life applications and case studies that prove their effectiveness in promoting student engagement and performance. 

 

2.1 Adaptive Learning Systems 

Adaptive learning systems are based on AI algorithms to design educational content based on the needs of the learner based on 

the individual profile. These systems examine the strengths, weaknesses, affinities, learning rate and learning styles of students 

in order to produce individual instructional resources. As an example, we can consider DreamBox, the adaptive math program 

which varies the complexity of the questions it asks in response to the performance of the students to give them immediate 

feedback. Moreover, in a Harvard study, it was also demonstrated that time spent on DreamBox was an important contributor to 

the achievement gains that become highly significant when students pursued the learning track suggested by the platform 

(Gonzalez & Kuo, 2021). The figure shows how the students are performing in Adaptive Learning Systems. 

 

Figure 1: Adaptive Learning Systems 

Benefits of Adaptive Learning Systems 

Academic performance is not the only benefit of adaptive learning systems. These platforms contribute in a sense of ownership 

of students towards their education. It enables the learner to study at his/her own pace, thereby lessening the frustration that comes 

with the traditional classroom set-ups where one-size-fits-all solutions can cause frustration or boredom. 

2.2 Intelligent Tutoring Systems 
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It mimics one-on-one tutoring experience as it makes use of immediate feedback and pupil-led guidance based on a child's 

interaction. Natural Language Processing along with the integration of machine learning algorithms provides context-sensitive 

support through the analysis of a pupil's inputs. Among them is the case of Carnegie Learning, a company that focuses on the 

provision of ITS in mathematics education. The system allows making the pupil-based feedbacks, as well as, special practice 

exercises to master the concepts and acquire knowledge at own pace. Students using the ITS of Carnegie Learning have been 

shown to perform better than others in more normal classroom settings (VanLehn, 2011). 

 

On-the-job: Carnegie Learning. 

The tutoring system of Carnegie Learning uses cognitive tutoring methods that are based on the research of learning mathematics 

among students. The system will provide hints or different explanations where necessary because the feedback is provided by 

each student and is customized to the student. In the event that, say, a student has wrongly solved an algebra problem, Carnegie 

Learning will examine the error committed by the student and provide hints that will indirectly guide the student to the correct 

answer but not will give them the answer. 

 

ALEKS relies on first diagnostic tests and regular assessments in order to aid in determining knowledge gaps students might 

possess. It develops a personal learning trajectory of every student. Instead, the students take time to practice on a skill that they 

require assistance on and only then can they go back to studying a skill they have already mastered. Retention and performance 

levels have been markedly increased with such an adaptive approach. 

 

Intelligent Tutoring Systems have the following benefits. 

The advantages of Intelligent Tutoring Systems are not restricted to academia alone; it aids in the long-term skill development. 

When ITS occurs, the students accumulate a one-on-one tutoring teaching experience that leads to continuing feedback loop 

activities to strengthen concepts learnt. Research has established that learners who work on ITS tend to demonstrate a statistically 

significant higher retention rate and mastery as compared to learners who are taught in a traditional system. 

The ITS may also prove to be of great help to some of the groups that have been underserved or had limited access to quality 

tutoring resources. These systems enhanced personalized support at scale, intervening in the educational equation early to assist 

all the students in gaining their success. The figure illustrates an intelligent tutoring systems working process. 

 
Figure 2: Working of an Intelligent Tutoring System 
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2.3 Comparison between Adaptive Learning System and Intelligent Tutoring System. 

The following table describe the comparison of Adaptive Learning System and Intelligent Tutoring System based on their features. 

 

 Table 1: Comparison of Adaptive Learning System and Intelligent Tutoring System 

Feature Adaptive Learning Systems Intelligent Tutoring Systems (ITS) 

Definition 
Systems that adjust content based on learner 

interactions. 

Systems that provide personalized feedback and 

guidance. 

Primary Function 
Customizes learning paths for individual 

students. Simulates one-on-one tutoring experiences. 

Feedback Type 
Continuous and real-time adjustments to 

content difficulty. Immediate feedback based on student responses. 

Technology Used 
Machine learning algorithms for content 

adaptation. 

Natural language processing and AI algorithms for 

interaction. 

Engagement Level 
High, due to tailored learning experiences. High, through interactive dialogue and problem-solving. 

Examples DreamBox, Smart Sparrow Carnegie Learning, ALEKS 

 

2.4 Personalized Learning:  Highlights of Cognition and Ability 

The individualized learning process defined by AI has a significant influence on engagement, academic achievement, and skills: 

i) Improved Engagement 

Tools of personalized learning have been said to boost student engagement dramatically. Users of the DreamBox platform claim 

they often experience a rise in satisfaction and interest in studying due to the customization in theirs. Engaged students are usually 

found to take a more active part in the educational process, which inevitably leads to a more considerable possibility to improve. 

 

ii) Increase in Performance. 

The individualized teaching is evident to identify the knowledge gaps arising in any learner in order to be able to attain good 

academic results. It has been established that students who are doing customized learning have become more confident and other 

personal misfortunes have overwhelmed their thoughts. Such targeted approach enables teachers to take the challenges where 

learners are struggling seriously and concurrently provide the freedom to explore what the learners are interested in. 

 

iii) Improved Student Retention. 

The retention rates seem to have increased due to individualized learning in higher education subjects. With adaptive technology, 

students are less prone to straying and dropping out when they know that their needs are being addressed. In today's world, this 

is especially pertinent as student retention often comes into play as an issue. 

 

iv) Problem solving Developing Skills, Detached Thinking. 

AI-bound personalized learning enhances skill of critical thought independence and ability towards solving problems that are 

offered under inquiry-based learning having exploration as a major component. Students may find themselves able to solve 

problems with an increased sense of self, moving ahead with the knowledge at hand while on the side there are also tutors who 

are brought into account when far more discussions are being heightened onto whatever regard, offering in-depth thinking of the 

thoughts should have been understandable to a basic knowledge rather than memorizing like a parrot. 

 

3. AI-DRIVEN AUTOMATION IN EDUCATION 

AI-driven automation in education combines artificial intelligence and other automated processes which help in lessening manual 

work through processes that boost efficiency, accuracy and personalization. 
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3.1 AI-Powered Textbooks and Transforming Classrooms 

AI aims a personalized and interactive learning process to the students depending on their progress and requirements. AI usage is 

better than the conventional teaching practices and allows educators to experience a very interactive and dynamic learning process 

( ViewSonic, 2024) ).  

Among these are: 

 The AI digital textbook is at the core of AI education strategy in Korea. These new working tools are in several ways a 

radical departure of the old textbook. 

 Integration of AI as courseware: AI helps to deliver the learning experience individually. 

 Real-time data gathering: These textbooks constantly collect and analyze student performance data, giving feedback 

while the interaction is going on in class. 

 Adaptive learning: The system customizes the content of the student and changes the pace and difficulty of the content. 

 Teacher support: AI digital textbooks provide assistance to teachers in guiding instruction, based on students' needs, 

enabling targeted, effective instruction. 

 

The AI digital textbooks will be introduced by classes 3, 4, 7, and 10 in March 2025, covering such subjects as English, math, 

information, and Korean as a special education. This will be rolled out to other subjects such as social studies and science with a 

complete rollout by 2028. Implementation of AI digital textbooks nationwide will make Korea the first country to implement 

them in the world, bringing a change to digital based education (Hayeon Kim et al., 2024). 

 

 
Figure 3:  AI-powered digital textbooks 

The implementation of AI digital textbooks will not be an end in itself but rather a step towards a more comprehensive change of 

the classroom. This change is facilitated by teachers and involves new functions of teachers in their AI-enhanced space. 

 

Within the model, teachers will become facilitators, meaning that their emphasis is not on the direct delivery of knowledge but 

rather facilitating learning through projects, problems, and collaboration. The teachers will emphasize more in mentoring, 

coaching, and developing critical thinking and the direct activities of implementation will be transferred to a variety of AI-based 

tools. 

 

This reimagined role also makes sure that the classroom remains a human space whereby AI is not a kind of replacement of the 

work of teaching but actually a kind of complement. 

 

3.2 AI revolution in classroom 

Ai revolution in classroom is executed by adopting intelligent education tactics within the sophisticated technologies. 

 

Korea is working on several large-scale projects to empower the teachers, saying that the key to the success of the AI integration 

is all about teacher development (Hayeon Kim et al., 2024). 
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This model puts money in teacher performance in AI-enabled and human-centered teaching with the help of professional training 

and learning communities. The Republic of Korea intends to train all its teachers on how to effectively use digital technology to 

innovate their classrooms by 2026. This will enable the teachers to exchange best practices and approaches using such 

communities about safe practices of introducing AI in classroom. 

 

An intelligent tutoring system that is created as a teaching assistant to provide personalized instructions to students is called an 

AI teacher.Iris is the Indian AI-powered robotic teacher, which has been launched at a Kerala school in Thiruvananthapuram. 

Created in collaboration with Makerlabs Edutech, Iris will reinvent the concept of teaching by creating a linkage between a 

personalized learning process by students and a higher form of teaching.AI in learning is transforming the old ways of learning 

by introducing new-age technologies that cater to the various styles of learning. This is only imaginable in the future when smart 

classrooms will become a reality, where technology and mentoring will be entwined to produce more positive education results. 

 

 
Figure 4: Robot Teacher (Iris) 

 

4. AUTOMATION OF ADMINISTRATIVE TASKS 

In education, AI has the potential to automate a large number of tasks and decrease the amount of work required of teachers, 

giving them time to concentrate on quality teaching by eliminating burdensome operations such as grading, providing feedback, 

and streamlining classroom management Codiste. (2024). 

 

4.1 Grading and Feedback with AI Tools 

AI-powered grading and feedback refers to the use of artificial intelligence (AI) and machine learning (ML) to automate grading 

and feedback on student assignments and provide students with real-time, personalized feedback. This enhances the efficiency in 

education by reducing the manual grading workload thereby enhancing efficient insight to both students and educators. Its tasks 

include: 

Automatic grading: AI is capable of grading multiple-choice, fill-in-the-blank, and even some short-answer questions in minutes, 

providing immediate feedback to students. 

Individualized feedback: The most recent AI technologies can be used to create student-specific feedback on responses to generate 

reports with individualized feedback, which might be specific to a particular area of improvement, not just the answer of the 

question being correct or incorrect. 

Essay grading: An AI cannot be used as a foolproof tool, but it can give an approximate overview of the essay in question, 

indicating key points and areas to work on, which reduces the workload of teachers, as far as grading by hand is concerned. 

 

4.2 Classroom management optimization 

Classroom management optimization can be defined as the application of AI, data analytics and smart technologies to make 

classroom activities more effective, engage students, and assist teachers to maintain a well-organized and productive learning 

environment. The following jobs can be done. 

Attendance monitoring: AI can automatically update student attendance by using facial recognition or alternative methods, 

therefore, removing the use of outdated roll-call. 

Behavior monitoring: Cams and AI algorithm will be able to monitor behavior inside the classroom and notify the teacher about 

disruptions or student needs in real time. 

Adaptive Learning Platforms: AI has the potential to customize the learning journey of students, modify their levels of proficiency, 

and offer specific practice to students based on their progress. 
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4.3 Pre and Post-implementation of AI in Education: 

Implementation of AI in education brings about a lot of time saving and resource optimization. The table and graph below show 

the performance of the students prior to and after the implementation of AI tools using some of the measures. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5 : Student Performance before and after using AI tools 

 

Table 2: Student Performance before and after using AI tools 

Metric Before AI Tools After AI Tools 

Average Test Score (%) 65 78 

Assignment Completion Rate 

(%) 
70 85 

Student Engagement 

(Hours/Week) 
5 9 

Dropout Rate (%) 15 8 

Student Satisfaction (%) 60 82 

  

The following table compares before and after integrating AI tools: 

 

Table 3: Pre and Post Artificial Intelligence Implementation in Education 

Feature Pre-AI Implementation Post-AI Implementation 

Time Savings 
Teachers spend a lot of time on planning, grading, and 

monitoring students. 

AI automates routine tasks, saving teachers’ 

time for teaching. 

Resource Allocation 
Creating lesson plans and materials takes more 

time and effort. 
 

AI quickly generates lesson plans and 

learning materials. 
 

Personalization 
Limited time makes it hard to personalize 

learning for each student. 
 

AI adapts content to each student’s needs. 
 

Administrative Tasks 
Time is spent on emails, schedules, and 

organization. 
 

AI chatbots handle routine administrative 

work. 
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Feature Pre-AI Implementation Post-AI Implementation 

Student Outcomes Learning depends on limited individual support. 
 

AI improves student performance and 

satisfaction. 
 

 

5. ENHANCING STUDENT PERFORMANCE THROUGH AI DATA ANALYTICS 

Data analytics has emerged as one of the main components for better educational reform vis-a-vis student performance. Following 

chapters will build upon the discussion of the implement ability of the AI- and predictive analytic-based methodologies to derive 

actionable insights on any data gathered, identify at-risk students, and assist decision-making activities in learning contexts. The 

following subsections will give concrete examples and allusions to these observations. 

 

5.1 Analyzing Data with AI for Actionable Insights 

Artificial Intelligence (AI) is significant in the processing of student data and producing actionable information. Using machine 

learning algorithms, teachers can examine different features of data-to attendance and grade and engagement indicators to detect 

patterns and improve teaching practices. According to Duolingo, the language learning platform, AI will be used to tailor their 

lessons depending on the performance of the individual users. In case students have difficulties with particular words or grammar 

rules, depending on their performance, the app adjusts following exercises to focus on the aspects to tailor their learning (Gómez-

Pulido et al., 2023). 

 

5.2 Predictive Analytics for Identifying at Risk Students 

Predictive analytics assumes the best job of identifying the students who are likely to drop out. Thus, the proactive intervention 

of educators is possible, based on the analysis of the trends in historical data and performance indicators. A good example is 

Georgia State University wherein predictive models were applied to analyze more than 800 risk factors in relation to student 

success. This has increased the graduation rates because the interventions of remedial measures have been done to accommodate 

individual needs (Samsul, 2023). The sooner it is identified, the more effective the intervention of support measures-some kind 

of tutoring or counselling-prior to dropping out. 

 

 
Figure 6: Predictive Analytics of Graduation Rates at Georgia State University 

 

This above figure represents an increase in graduation rates from roughly 33% to in excess of 56%, achieved through tracking 

risk factors and providing timely interventions. 

 

5.3 Benefits of AI based Data  

The culture of continuous improvement is introduced in the educational institutions through the use of data analytics. In that 

regard, data acquired information can inform educators about how they can teach efficiently to enhance the curriculum 

development by following pathways that link to strengthening. The analysis of assessment scores and data on behavioural aspects 

to determine the areas of knowledge deficiency in classrooms could be an example (Shabihi et al., 2021). Teachers will also be 
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able to customize their teaching in case it is established that a significantly large population of learners are not understanding a 

certain concept.The educators at all levels vital information to make informed decisions to improve education. 

 

Drives personalized learning: Teachers leverage data analytics to discover individual learning needs and lead specific 

interventions. 

Early detection of at-risk students: Data analytics can be used to detect students at risk much earlier on in the academic year. 

Therefore, it is possible to take a timely action to prevent dropout and therefore enhance student engagement. 

 

5.4 Challenges in Implementing Data Analytics 

The bright future of the information collection is not without a shady side. Most importantly, there is the huge issue of persuading 

institutions of learning of a high level of student privacy, where student data is handled with special care and security. Moreover, 

the teachers ought to be provided with proper in-service training that would allow them to educate themselves on information and 

apply it to their teaching practice. Resistance to change in educational institutions impedes considerably the use of data-driven 

methodologies. 

 

6. ETHICS OF AI INTEGRATION IN EDUCATION 

The adoption of Artificial Intelligence (AI) in education could enhance the teaching and learning processes dramatically. 

Nonetheless, its application prompts significant ethical issues that need to be tackled to provide fair, secure and responsible 

application. The key ethical concerns are privacy of data and fair access to technology. 

 

The privacy of the data is a matter of great concern since AI systems gather and analyze a huge quantity of sensitive information 

about students including academic data and behavioral data. This information may be abused and lead to the erosion of trust in 

schools. In order to safeguard privacy, institutions must consider highly secure measures like data encryption, access control and 

periodic auditing. It is also necessary to comply with legal systems such as data protection regulations. 

 

Fair access to technology is a crucial element in the successful application of AI in education. The digital divide, which is created 

by the unequal access to devices and internet connectivity, may make students with disadvantaged backgrounds deny the 

opportunity to use AI-based learning tools. In response, schools and governments must make resources available, undertake 

training, involve communities and make policies that benefit underserved populations to have access to technology. 

 

The introduction of AI in learning demands robust data security, impartial and transparent systems, and non-discriminatory 

policies giving everyone equal access to learning. 

 

7. CONCLUSION 

AI in education is changing the learning and teaching experience by introducing new tools that facilitate personalized learning 

and improve student engagement. Intelligent tutoring systems and adaptive learning systems are based on the needs of individual 

learners, whereas real-time data analysis offers educators useful insights on targeted interventions and better learning outcomes. 

 

Simultaneously, a number of issues should be tackled. Student data privacy must be ensured, and education should be balanced 

between technology and the human-centered approach to teaching. The issues of job security point to the necessity to make AI a 

supportive solution and not a substitute of educators. 

 

Automation powered by AI alleviates the burden on administration, which enables educators to concentrate on successful teaching 

methods. Nevertheless, ethical aspects, like equal access to technology and alleviating the impact of algorithmic bias are essential 

in providing fairness and inclusivity. Teachers will become more of facilitators in the future, with the assistance of AI tools 

helping guide learners. To reach an integrative stage of responsible AI use, educators, policymakers and technologists will need 

to cooperate, and a lot of attention should be paid to digital literacy, critical thinking and comprehensive student growth. 
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