
https://doi.org/10.56452/2011-11-010    
 

ISSN: 0974-5823   Vol. 7 No.11 November, 2022 

International Journal of Mechanical Engineering 
 

Copyrights @Kalahari Journals      Vol.07 No.11 (November, 2022)  
International Journal of Mechanical Engineering 

 133 

Artificial intelligence revolutionizing learning in 

higher education 

Preeti Sharma1, Dr. Shikha Gera2 and Dr. Mansoor Ahmad3 

1Research Scholar, Department of Management and Business Studies 
Jamia Hamdard, E-mail-ID preetig306@gmail.com 

 
2. Assistant Professor, Department of Management and Business Studies, Jamia Hamdard 

Corresponding Author, Email-ID: drshikhagera@jamiahamdard.ac.in 
 

3. Assistant Professor, Department of Management and Business Studies 
Jamia Hamdard, Email-ID: drmansoorahmad@jamiahamdard.ac.in 

 

Abstract  

Higher education is being revolutionized by artificial intelligence (AI), which is changing how 

teachers and students are taught. AI technology integration in educational settings has spurred a 

surge of innovation that promises to improve individualized learning, expedite administrative 

work, and increase access to high-quality education. Fundamentally, artificial intelligence (AI) is 

a collection of technologies that let computers carry out operations that have historically required 

human intelligence, such pattern recognition, decision-making, and problem-solving. AI is not just 

a catchphrase in higher education; rather, it is a driving force behind significant transformation 

that is changing teaching and learning methods to better serve the requirements of a diverse student 

body in an increasingly digital world. AI is reinventing teaching and learning at its core, not merely 

changing higher education. Education will have a better future when instructors use AI technology 

to their full potential. This will allow for more individualized learning, efficiency, and inclusion. 

This paper's goal is to examine artificial intelligence's (AI) significant effects on higher education 

as well as how they could completely transform methods of instruction. 
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Importance of AI for modern learning 

Artificial intelligence (AI) is quickly changing the traditional landscape of teaching and learning 

in higher education and becoming a disruptive force. With customized learning experiences, 

streamlined administrative duties, and democratized access to high-quality education, its 

integration holds up the potential of a revolution (Alqahtani 2023). The foundation of this change 

is artificial intelligence (AI), the result of a convergence of technologies that allow robots to do 

activities that need human intelligence. Its use in academia goes beyond simple novelty to act as a 

catalyst for significant pedagogical change that brings education into line with the needs of the 

digital age. Adaptive learning systems stand out among its many uses as a crucial advancement. 

These systems use machine learning algorithms to evaluate student data and dynamically modify 
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learning materials to accommodate different learning preferences. This kind of customization 

increases academic success and retention while also improving interest. Another example of AI's 

promise in education is intelligent tutoring systems. These technologies augment traditional 

classroom education by providing individualized, interactive tutoring using complex algorithms. 

Through personalized study schedules and feedback, they enable students to master difficult 

subjects at their own speed and understanding level (O'Dea 2023). 

Purpose of the paper 

This paper's goal is to examine artificial intelligence's (AI) significant effects on higher education 

as well as how they could completely transform methods of instruction. This study tries to clarify 

how AI technologies are changing the educational environment by looking at a variety of academic 

uses of AI, such as intelligent tutoring systems, adaptive learning systems, automated grading and 

feedback, and virtual classrooms. This research also aims to explore the advantages, difficulties, 

and potential possibilities of integrating AI in higher education. It aims to shed light on the 

potential that artificial intelligence (AI) presents for raising student engagement, boosting learning 

outcomes, and encouraging creativity in the delivery of education through a thorough examination. 

This paper's ultimate objective is to further knowledge about how artificial intelligence is changing 

higher education and to spark conversations about the most effective ways to use this technology 

to the advantage of both students and teachers. 

The first section of this paper introduces artificial intelligence's (AI) revolutionary potential to 

completely change teaching and learning methods in higher education. After that, it looks at a 

number of AI uses in education, such as intelligent tutoring programs, automated grading and 

feedback systems, adaptive learning systems, and virtual classrooms. The article addresses future 

paths for AI-driven innovation as well as the advantages and difficulties of integrating AI in higher 

education. It ends with suggestions on how educational institutions and teachers might use AI 

technology to improve student results and the quality of the learning process. 

The Role of Artificial Intelligence in Higher Education 

In computer science, artificial intelligence (AI) is the study of creating machines that can carry out 

operations that normally call for human intellect. Learning, thinking, problem-solving, perception, 

and language comprehension are some of these activities. Fundamentally, artificial intelligence 

(AI) aims to imitate human cognitive functions in computers, allowing them to evaluate 

information, make choices, and adjust to shifting surroundings. Artificial Intelligence has several 

branches, each with an own set of methods and strategies. Symbolic or rule-based AI processes 

data and renders conclusions using pre-established rules and symbols. As a branch of artificial 

intelligence, machine learning trains computers to identify patterns in data and generate predictions 

or judgments without the need for explicit programming. Deep learning, a more sophisticated kind 

of machine learning, processes enormous volumes of data and derives valuable insights from it 

using artificial neural networks that are modelled after the structure and operation of the human 

brain (Venkateswaran 2024).. 
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Artificial Intelligence (AI) has many applications in many fields, such as computer vision, robots, 

autonomous cars, healthcare, finance, and education. AI is becoming more and more employed in 

higher education to promote student success programs, automate administrative work, customize 

learning experiences, and ease research endeavours. Expertise in computer science, mathematics, 

statistics, and domain-specific knowledge are necessary for the creation of AI systems (Saidakhror, 

G. 2024).  AI practitioners and researchers are always coming up with new ideas and improving 

existing algorithms and methods to increase dependability, efficiency, and performance. Though 

AI has the potential to revolutionize many sectors and enhance people's lives, it also brings up 

moral, societal, and financial issues. Ethical considerations including algorithmic prejudice, data 

privacy, employment displacement, and the possibility of misusing AI technology highlight the 

importance of ethical development and implementation procedures (Al Husseiny, F. 2023). 

Evolution of AI: 

Significant developments and game-changing applications have characterized artificial 

intelligence's (AI) progress in education. At first, the main use of AI in education was in the 

creation of intelligent tutoring systems, which gave students individualized learning experiences 

according to their unique requirements and growth. These early systems evaluated student 

performance and delivered content using rule-based algorithms. Algorithms for machine learning 

gained prominence in educational applications as technology developed. By enabling systems to 

evaluate enormous datasets of student interactions and learning results, these algorithms made it 

possible to create more advanced, individually tailored learning experiences. The emergence of 

adaptive learning systems allowed for the dynamic adjustment of teaching tactics and material to 

maximize student progress and engagement (Liando, N. V. F., & Tatipang, D. P. 2024).. 

Deep learning methods have accelerated the development of AI in education in recent years. Deep 

neural networks have transformed fields like computer vision and natural language processing, 

allowing for more complex interactions between learners and AI-powered learning environments. 

Deep learning algorithms enable virtual instructors to converse with students in regular language, 

offer immediate feedback, and adjust to each student's unique learning preferences. Furthermore, 

the growth of AI-driven analytics tools has been spurred by the expansion of educational data 

sources, including online course platforms and learning management systems. With the use of 

these tools, teachers may better understand how their students are progressing, pinpoint areas for 

development, and design instructional interventions (George, B. 2023).. In the future, continued 

developments in AI technology and a rising need for individualized, data-driven learning 

experiences will likely drive the progress of AI in education. AI has the ability to completely 

transform teaching and learning on a global scale, democratizing access to high-quality education 

and enabling students from all backgrounds to realize their full potential. This can happen when 

AI is more thoroughly incorporated into educational procedures. 

Current state of AI integration in higher education: 

Artificial Intelligence (AI) integration is quickly gaining acceptance in higher education today and 

changing conventional teaching and learning approaches. Institutions all around the world are 

realizing how AI may improve student outcomes, expedite administrative procedures, and improve 
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educational experiences. Personalized learning is one well-known area where AI is making major 

advancements. Adaptive learning platforms driven by artificial intelligence examine copious 

quantities of student data to customize instructional materials and tactics to individual 

requirements and inclinations. Based on each student's learning preferences, areas of strength, and 

weaknesses, these platforms dynamically modify the course materials, pace, and support systems 

to promote greater learning outcomes and deeper student engagement. Another important aspect 

of integrating AI in higher education is the use of intelligent tutoring systems. These systems use 

artificial intelligence (AI) algorithms to give students interactive, individualized tutoring and 

support in addition to regular classroom learning. Intelligent tutoring systems facilitate the mastery 

of complicated ideas and materials by providing tailored study schedules, adaptive content 

delivery, and individualized feedback to students (Igbokwe, I. C. 2023). 

Through automated grading and feedback systems, artificial intelligence (AI) is transforming 

assessment methods in higher education. These systems grade student assignments, tests, and 

quizzes using machine learning algorithms, relieving teachers of some of the grading effort while 

giving students fast and consistent feedback. Teachers may spend more time providing 

individualized education and student support by automating repetitive procedures. AI-powered 

simulations and virtual classrooms are also changing the face of education. Through these 

immersive environments, students may perform virtual experiments, work in interactive groups 

with peers, and participate in hands-on learning activities. AI-powered virtual teachers provide in-

the-moment conversations, offering direction, criticism, and assistance to students as they work 

through challenging material and situations. Even with these developments, there are still obstacles 

in the way of completely utilizing AI in higher education. Careful analysis and well-considered 

implementation tactics are necessary due to technical constraints, ethical issues, and equality and 

accessibility problems. For educators to properly use AI technology to improve teaching and 

learning, continuous professional development and training are also necessary (Alotaibi, N. S., & 

Alshehri, A. H. (2023). 

The integration of AI in higher education at this time marks a dynamic and revolutionary turning 

point in the history of teaching and learning. Higher education might change significantly in the 

future as a result of the tremendous potential for more individualized, interesting, and productive 

learning experiences for students that arises from institutions continuing to harness the power of 

AI technology. 

Importance of AI in enhancing learning experiences: 

Artificial Intelligence (AI) has the potential to completely transform higher education's educational 

process. Through the utilization of AI technology, educational establishments may customize their 

pedagogical approaches to accommodate the varied requirements and inclinations of learners, 

consequently cultivating more captivating, efficient, and customized learning settings. AI-

enhanced adaptive learning systems are one of the main ways it improves learning (Alotaibi 2023). 

These systems evaluate a tonne of student data, including learning preferences, styles, and 

performance indicators, using complex algorithms. Adaptive learning systems guarantee that every 

student has a customized learning experience based on their specific strengths and limitations by 
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dynamically modifying material, tempo, and instructional tactics. This degree of personalization 

raises retention and academic achievement rates while also encouraging deeper involvement. 

Another important development in AI-driven learning environments is intelligent tutoring systems. 

These systems use artificial intelligence (AI) algorithms to give students interactive, individualized 

tutoring and support in addition to traditional classroom learning. Intelligent tutoring systems, in 

contrast to one-size-fits-all teaching methods, adjust to each student's unique learning style, 

cognitive level, and speed of learning. They then provide tailored feedback and direction to 

improve comprehension and mastery of the course materials. Students benefit from this tailored 

guidance by feeling more confident and equipped to take charge of their education. Furthermore, 

by giving students timely and helpful feedback, AI-enabled automated grading and feedback 

systems significantly improve learning experiences. Teachers may spend more time offering 

individualized feedback and help, promoting deeper learning and skill development, by automating 

routine grading activities (Rane  (2023). Furthermore, computerized grading methods provide 

uniformity and equity in assessment procedures, assisting in the reduction of prejudices and 

fostering openness in the assessment procedure. 

Applications of AI in Higher Education: 

Adaptive learning systems: 

By providing individualized learning experiences, adaptive learning systems—a spectacular 

example of Artificial Intelligence (AI) in higher education—are revolutionizing the way students 

learn. These systems evaluate a wealth of student data, including learning preferences, styles, 

performance measures, and past encounters, using complex algorithms. Adaptive learning systems 

make dynamic adjustments to many parts of the learning process, such as material distribution, 

instruction pace, and resource selection, by utilizing this abundance of information. The appeal of 

adaptive learning is its capacity to meet the unique requirements and inclinations of every learner. 

Adaptive learning systems customize the learning process to each learner's individual strengths, 

limitations, and learning preferences rather than using a one-size-fits-all method of instruction. For 

example, the system might provide more difficult information to a pupil to hasten their learning if 

they show mastery of a certain subject. On the other hand, the system can offer more assistance 

and scaffolding to help with understanding if a student finds it difficult to understand a certain idea 

( Ruiz-Rojas 2023).. 

Additionally, to better include students in the learning process, adaptive learning systems 

frequently include interactive components like games, simulations, and multimedia materials. 

These interactive elements support learning and memory of course information while also 

increasing student enthusiasm and engagement. Adaptive learning systems provide educators with 

crucial information about the performance and growth of their students. These systems capture 

student interactions and learning outcomes continually, giving instructors access to real-time data 

that can guide intervention strategies and instructional decisions. In order to better meet the 

requirements of their students, educators can spot areas where students might be having difficulty, 

step in with targeted help, and modify their teaching methods. Essentially, adaptive learning 

systems provide teachers the knowledge and resources they need to successfully support students' 
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achievement while enabling students to take charge of their educational path (Negrila 2023). 

Adaptive learning systems are well-positioned to play a pivotal role in elevating student 

engagement, optimizing learning outcomes, and cultivating a customized learning culture in higher 

education, provided that institutions persist in their use of AI-driven technology. 

Personalized learning experiences: 

Artificial Intelligence (AI)-driven personalized learning experiences are revolutionizing the 

educational landscape by addressing the unique requirements, interests, and skills of every student. 

These specialized methods of instruction use artificial intelligence (AI) to evaluate a wide range 

of student data, such as learning preferences, competency levels, and performance indicators, and 

then design unique learning pathways. The understanding that each learner is unique, with their 

own talents, limitations, and interests, is the foundation of individualized learning(Negrila 2023). 

AI-driven systems use this variability by adapting dynamically to the unique demands of each 

student in terms of material delivery, instruction pace, and resource selection. In the event that a 

student shows exceptional proficiency in a certain subject, the system could enable access to more 

advanced resources or chances for self-directed learning. On the other hand, if a student encounters 

difficulties grasping a subject, the system can provide extra assistance and focused interventions 

to strengthen comprehension. Students' increased interest and engagement is one of the main 

advantages of individualized learning experiences. AI-powered learning systems provide students 

a sense of control and autonomy over their educational journey by customizing the learning 

experience to fit their interests and preferences. This more involvement fosters a lifetime love of 

learning in addition to better academic results (Maphosa, V., & Maphosa, M. (2023). 

 

Personalized learning experiences support accessibility and inclusion by taking into account the 

various learning requirements and preferences of students. AI-powered systems may adjust to 

deliver a learning environment that is fair and encouraging for all students, regardless of their 

learning preferences, cultural backgrounds, or skill levels. Every student has the chance to thrive 

and realize their full potential because to this inclusion. Personalized learning experiences provide 

educators with important information on the development and performance of their students. AI 

systems continually track how students interact with one another and their academic progress, 

giving teachers access to real-time information that helps them plan lessons and implement 

interventions. Teachers are able to spot potential problem areas in their pupils, provide focused 

assistance, and modify their methods to better suit their requirements (Mijwil, M. M. (2023). 

 

Intelligent tutoring systems: 

 Artificial intelligence (AI) is revolutionizing education, and ITS are a perfect illustration of this. 

These systems supplement traditional classroom learning by offering students individualized and 

interactive tutoring sessions through the use of complex algorithms. ITS can adjust to each 

student's unique learning style, knowledge level, and speed by utilizing AI techniques like machine 
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learning and natural language processing. The capacity of intelligent tutoring systems to provide 

pupils with personalized feedback and direction in real time is one of its main advantages. ITS can 

highlight misunderstandings, identify areas of strength and weakness, and provide tailored 

explanations and tips to enhance student learning through continuous evaluation and analysis of 

student answers. This customized method increases student enthusiasm and engagement while also 

improving understanding (Pandey, A. 2023). 

 

Additionally, clever tutoring programs provide students the freedom to study on their own time 

and at their own speed. ITS offers students on-demand access to individualized learning tools and 

support, whether they need more practice with a difficult idea or want to review content before an 

exam. This accessibility encourages students to adopt an attitude of self-directed learning and gives 

them the confidence to take charge of their educational path. Intelligent tutoring systems may 

provide educators with important information on the performance and growth of their students. 

ITS gives teachers data-driven feedback to guide instructional decisions and interventions by 

examining student interactions and learning results. Teachers are able to spot potential problem 

areas in their pupils, modify their lesson plans to suit each student's requirements, and offer more 

help as required (Southworth 2023).. 

Automated grading and feedback: 

Artificial intelligence (AI)-powered automated grading and feedback systems have become a 

game-changing tool in education, simplifying the assessment process and giving students 

immediate, individualized feedback. These systems, which use AI algorithms, can analyze student 

assignments, quizzes, and examinations fast and precisely, saving teachers a lot of time and money. 

Teachers may concentrate their time on more important teaching activities, such lesson planning 

and student support, by automating repetitive grading duties. Automated grading methods reduce 

the possibility of prejudice and human mistake by ensuring uniformity and fairness in evaluation 

procedures. These systems offer transparent and unbiased assessments of students' work by 

following predetermined grading guidelines and standards (Adıgüzel 2023). 

Apart from assigning grades, automatic feedback systems provide students with insightful 

information about their performance and areas in need of development. Students receive practical 

help to improve their learning and academic accomplishment through comprehensive feedback 

reports and suggestions produced by AI algorithms. Automated grading and feedback systems 

offer educators useful statistical insights into students' academic performance and growth. 

Teachers can pinpoint frequent areas of difficulty and modify their teaching methods to better suit 

their students' needs by looking for patterns and trends in student performance. 

 

Virtual classrooms and simulations: 
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Artificial intelligence (AI)-powered virtual classrooms and simulations are transforming education 

by providing students with dynamic, immersive, and immersive learning environments. Students 

may engage in lectures, debates, and cooperative learning activities from any location with an 

internet connection thanks to artificial intelligence (AI) technology, which generate virtual worlds 

that mimic traditional classroom settings (Baena-Rojas et al). Virtual classrooms allow students to 

engage with course content and communicate synchronously with peers and instructors through 

features like interactive whiteboards, live video conferencing, and real-time chat capabilities. 

Conversely, simulations provide students experiential learning opportunities within modelled 

worlds that replicate real-world problems and situations. Through the use of AI algorithms, these 

simulations produce dynamic, interactive scenarios that let students apply their classroom learning 

to real-world events. Through the use of virtual lab experiments, medical simulations, or business 

simulations in online marketplaces, simulations provide students with a secure and engaging 

learning environment in which to hone their critical thinking, problem-solving, and decision-

making abilities. One of the main benefits of virtual classrooms and simulations is their capacity 

to break down geographical barriers and give students all around the world access to top-notch 

education (Escotet, M. Á. 2023). Virtual classrooms allow students to engage with classmates and 

instructors from different locations and backgrounds while removing the limitations of time and 

geography. This international connectedness promotes cooperation, variety, and intercultural 

understanding, which enhances each participant's educational experience. Furthermore, educators 

have access to effective methods to improve teaching and learning outcomes through virtual 

classrooms and simulations. Teachers may monitor participation, engagement, and performance 

of students in virtual settings with AI-driven analytics, providing important information on the 

learning preferences and development of their students. By customizing lessons, offering focused 

assistance, and pinpointing areas for growth, educators may increase student outcomes and 

teaching effectiveness through the use of data-driven approaches. 

Benefits, Challenges, and Future Directions: 

Benefits: Improved student engagement and retention  

Immersion-based learning environments such as virtual classrooms and simulations increase 

student engagement and retention rates. These platforms' interactive features encourage students 

to actively participate in their education and help them build stronger relationships with the subject 

matter. Students can better comprehend and retain material by exploring it in a way that speaks to 

them through dynamic simulations and real-time interactions in virtual classrooms (Abichandani 

2023). Virtual classrooms and simulations provide students a more memorable and profound 

educational experience by providing dynamic, engaging learning settings. This, in turn, raises 

student engagement and retention levels. 

Enhanced personalized learning: 

AI-driven virtual classrooms and simulations are revolutionizing customized learning by 

customizing learning experiences for each learner. These systems use AI algorithms to assess 

student data and modify content, pace, and educational tactics based on individual learner 

preferences and styles (Abichandani 2023).. Students receive tailored learning pathways, adaptive 
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material delivery, and personalized feedback to ensure they receive unique help that suits their 

academic needs. In addition to enhancing learning results, this tailored approach promotes student 

empowerment and a sense of control over the educational process. Virtual classrooms and AI-

driven simulations enable every student to get the individualized attention and guidance they 

require to succeed. 

Scalability and accessibility: 

Overcoming geographical limitations and offering flexible access to education, virtual classrooms 

and simulations present scalable and accessible learning options. By removing obstacles to 

participation and increasing educational possibilities, these platforms allow students to engage 

with classmates and instructors in real-time from any location with an internet connection. Virtual 

classrooms and simulations also allow for a variety of learning styles and demands, guaranteeing 

that every student has access to top-notch learning opportunities (George, B. 2023). Virtual 

classrooms and simulations democratize education by using technology to get over the 

conventional constraints of time and place. This increases accessibility and inclusivity of learning 

for students all over the world. 

Efficiency in grading and feedback: 

Artificial intelligence (AI)-powered automated grading and feedback systems simplify the 

assessment process and give teachers effective tools for assessing student work and giving fast 

feedback. These systems save up instructors' important time and resources by automating 

repetitive grading chores, freeing them up to concentrate on more relevant instructional activities. 

Furthermore, computerized grading systems reduce the possibility of prejudice and human mistake 

by ensuring uniformity and fairness in evaluation procedures (Wang 2023). Feedback that is both 

timely and helpful helps students find areas for growth and advance in their learning process. In 

the assessment process, instructors may encourage student performance, promote fairness, and 

increase efficiency with the use of AI-powered grading and feedback systems. 

Reduction of administrative burden on instructors: 

By automating repetitive processes and offering effective course administration tools, virtual 

classrooms and simulations help teachers by reducing their administrative workload. These 

platforms allow up teachers' time to concentrate on more purposeful teaching activities by 

streamlining administrative tasks like assignment administration, attendance monitoring, and 

enrollment. Furthermore, teachers may make informed judgments about instruction and 

interventions by using AI-driven analytics tools, which provide insightful data on students' 

performance and growth (Wang 2023). Teachers may design more effective, individualized, and 

engaging learning experiences for their students with the help of virtual classrooms and 

simulations, which automate administrative activities and provide usable data insights. Instructors 

may improve student results, streamline their teaching methods, and increase overall course 

administration efficiency by utilizing technology. 
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Challenges: Ethical considerations, equity issues, resistance to change: 

Virtual classrooms and simulations provide many advantages, but there are also big problems that 

need to be solved. To guarantee that student data is secure and that AI-driven technologies advance 

justice and equity in education, ethical issues pertaining to data privacy, security, and algorithmic 

bias must be carefully considered. Furthermore, it is imperative to tackle equity concerns 

associated with technology access and digital literacy to guarantee that every student has fair and 

equal access to virtual learning environments (Wang 2023). Further impeding the broad 

implementation of virtual classrooms and simulations might be institutional and pedagogue 

opposition to change. It will need a coordinated effort to address ethical issues, advance fairness 

and accessibility, and give educators the assistance and training they need to successfully integrate 

AI-driven technology in the classroom in order to overcome these obstacles. 

Future directions and emerging trends: 

With further developments and breakthroughs in store, the future of virtual learning environments 

and simulations is bright. New technologies like virtual reality (VR) and augmented reality (AR) 

have the power to improve virtual learning environments' immersive quality and give students 

even more realistic and interesting educational experiences. Furthermore, as AI and machine 

learning algorithms evolve, virtual classrooms and simulations will become more customizable 

and adaptive, enabling more effective and individualized learning opportunities. Additionally, by 

combining data analytics with learning analytics, teachers will be able to better understand the 

learning behaviours and outcomes of their students, which will help them develop support plans 

and instructional interventions that are more specifically tailored to their needs. Virtual classrooms 

and simulations will become more and more essential to education as technology develops because 

they provide scalable, accessible, and individualized learning possibilities for students all over the 

world. 

Recommendations for educators and institutions: 

Teachers and educational institutions should place a high priority on ethical issues, advance 

fairness and accessibility, and give faculty members the assistance and training they need to 

successfully incorporate AI-driven technology into their lesson plans in order to get the most out 

of virtual classrooms and simulations. This entails putting rules and processes in place to protect 

student information. 
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