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Artificial Intelligent (AI) has been trying to improve education systems by 
enabling personalized learning, improving administrative efficiency and 
supporting decision making. This paper conducted the PRISMA based 
systematic methodology and article selection process were encompassed 
academic journal articles, conference papers and institutional reports with 
a focus on studies published between 2019 to 2024 such Key databases 
like Science Direct, IEEE Xplore and Google Scholar. After screening the 
292 published articles, conferences, reports, 84 studies were finalized to 
conduct this paper for addressing the research gaps. While AI offers 
significant benefits, including personalized instruction and resource 
allocation, it also introduces ethical challenges related to data privacy, bias 
and equitable access to AI tools. The review highlights the role of AI in 
improving teaching efficiency through real time analytics and in 
supporting educators by automating routine tasks. Ethical considerations 
are addressed, particularly how universities manage data security and 
mitigate the risk of biased decision making. From the implication point of 
view, the study also explores possible solutions to bridge the digital divide, 
ensuring the students from diverse socio economic backgrounds can 
access AI driven learning tools. This research contributes to extend the 
relevant studies for the growing discourse on AI in education by offering 
practical insight and recommendations for maximizing AI’s potential 
while minimizing its risks, providing a roadmap for future research. 

 

1.0 INTRODUCTION  

Artificial Intelligence (AI) has gained increasing importance and captured the imagination of many, 
sparking discussions in academic and policy circles about its implications (Uddin et al., 2024). 
Recent studies emphasize the critical role of student perspective in improving performance within 
the classroom (Lai, 2021). Traditionally, universities have relied on manual administrative tasks, 
like tracking attendance and evaluating student participation, which often fall short of addressing 
larger challenges related to classroom productivity and student engagement (Islam et al., 2024). AI 
is being promoted as having strategic importance for education more and more (Zhai et al., 2021). 

http://www.pjlss.edu.pk/
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In the past, human educators were needed to supervise procedures and ensure quality control in 
higher education programs and certification organizations (Bhuiyan, 2023, 2024). However, 
institutions powerful groups and people in general are influenced to utilize AI due to the abundance 
of AI algorithms and data analytics that are available (Memarian & Declck., 2023). 

AI in education is growing rapidly, particularly with the development of adaptive learning 
technologies, which are becoming crucial tools in modern educational practices (Selwyn et al., 
2018). Major companies like Google and public-private partnerships are investing heavily in AI, 
driving its integration into higher education (Richer et al., 2019). Institutions across various sectors 
are launching initiative focusing on AI in education, signaling that academia is on the brink of 
significant changes (Bhuiyan et al., 2023). 

While AI offers many opportunities to enhance teaching and learning in higher education it also 
brings certain ethical concerns. For instance, budget cuts may lead administrators to consider 
replacing human instructors with AI solutions, raising concerns about job security for faculty 
members (Chen et al., 2020). Moreover, AI applications often require vast amounts of data, leading 
to privacy and data protection issues. Institutions like the Institution for Ethical AI in Education 
have been established to address these concerns (Chen et al., 2020). This paper also explores a deep 
learning framework for university education management, focusing on optimizing the learner 
experience (Kabir et al., 2024). AI has been implemented to improve curriculum resources, online 
teaching, multimedia interactions and self-learning processes (Dhieb et al., 2020). Tools like GPT 
models have advanced significantly, utilizing large amounts of data to generate learning experience. 
Such advancements have sparked further discussions on how these AI tools can enhance student 
engagement through Natural Language Processing (NLP) (Ansah et al., 2023). 

Globally, AI is being utilized by many nations for strategic growth in commerce, research and 
education (Ashraf, 2021). AI has been further integrated with technologies like video conferencing 
and AI driven tools into various educational systems, enhancing computing and data-processing 
capabilities (Rahman et al., 2024). AI’s ability to adapt to new circumstances, solve problems and 
process information has made it a valuable tool for improving education (Chen et al., 2020). 

The purpose of this paper is to review the systematic application of AI in university education. By 
expanding academic discourse on this topic, the paper highlights the latest research in AI, including 
areas such as machine learning and web intelligence (Niu, 2022). AI and Web Intelligence (WI) 
share common features, such as self-organization, learning and adaptability. This can promote 
advancements in education (Richter et al., 2019). Artificial Intelligent (AI) has greatly impacted 
education by increasing productivity, enabling global learning and providing customized 
educational opportunities based on the requirements of each students (Chen et al., 2020). 

Though AI is revolutionizing education, most students still know little about its practical use in the 
classroom. While much research has focused on student acceptance of AI (Chen, 2020), there is a 
lack of discussion on how AI is actively applied to improve learning outcomes. Some studies such as 
those conducted by (Cherif., 2022), explore student perceptions by having them imagine and depict 
AI assisted classrooms, demonstrating the potential of AI in creating more engaging learning 
environments (Bhuiyan & Akter, 2024). This review critically examines both the benefits and risks 
of AI in education, drawing on empirical and theoretical literature related to AI, educational 
technology and data privacy (Berendt et al., 2020). With advancements in machine learning and 
expert systems supporting student learning in subjects such as mathematics, AI’s role in education 
continues to grow (Tahiru, 2021). To facilitate this review, the paper will begin by clarifying key 
definitions and concepts related to AI in education before moving on to a systematic examination of 
the relevant literature (Molla et al., 2023). 

While AI has gained widespread attention in higher education, key research gaps remain 
unaddressed. Most existing studies focus on individual AI applications. For example, automated 
grading systems and personalized learning platforms, without providing a holistic view of how AI 
can systematically enhance university operations (Rus et al., 2013). Additionally, research on the 
continuing effects of AI on student outcomes is limited, with most studies focusing on short term 
benefits like improved engagement and immediate feedback. There is a lack of longitudinal studied 
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exploring how AI driven learning platforms influence critical thinking, problem solving skills and 
long term academic performance (Holmes & Toumi, 2022).  

Ethical challenges, particularly around data privacy, algorithmic bias and fair use of student data, 
have been explored in specific zones. Especially in Europe under the General Data Protection 
Regulation (GDPR). But there is a limited research on how these challenges are being addressed 
globally (Berendt et al., 2020). Furthermore, the digital divide, especially the socio economic 
barriers that limit access to AI technologies, remains underexplored with limited research on how 
to provide non-discriminatory access to AI operated learning tools for students from disadvantaged 
backgrounds (Zhai et al., 2021). This paper addresses these gaps by reviewing the practical, ethical 
and educational implications of AI in higher education, offering a comprehensive perspective that 
integrates various AI applications (Amin et al., 2024). 

RO1: What are the prospective applications of AI in higher educational administration, pedagogy 
and personalized learning?  

RO2: How are universities addressing the ethical challenges involving AI, such as data privacy, 
algorithmic bias and equitable access to AI driven tools to gain access in AI learning platforms?  

2.0 LITERATURE REVIEW 

 AI (Artificial Intelligence) in education is the process of integrating and applying AI Technology 
with in the classroom to enhance teaching and learning experience. AI is running education the 
challenge to name that are tribute talent artificial intelligence transfer means education for the 
better and instead (Basit et al, 2021). Adaptive learning used to teach student basic and advanced 
skill by assessing their present skill level and creative guided instruction in experience that help 
them become proficient (Zahi et al, 2021). 

Applicability in university education of technologies 

 With the use of technology, students can improve their critical thinking skills by being presented 
with difficult problems and encouraged to come up with creative solutions (Mani, 2019). Simulation 
software and educational games can provide opportunities for issue resolution in the real world. 
With the use of technologically advanced courses and online resources, global education is 
accessible (Aggarwal, 2023). Students who enroll in course offered by a famous college can engage 
with people from a variety of background (Hossen et al., 2024). The growing integration of 
technology across business has made it easier for pupils to acquire digital literacy and other skills 
that are essential for success in today’s industry. University student can study at their own pace and 
convenience because to technology’s provide flexible learning setting. There are Possibilities for 
both in digital textbooks educational apps and online courses (Aggarwal, 2023). 

Technology for preceptor 

Technology provide webinars, online courses, and virtual seminars to preceptor as option for 
outgoing education and professional growth (Bozkurt et al, 2023). The use of technology in the 
classroom promotes creative teaching strategies and the testing of novel pedagogical ideas, all of 
which can enhance student learning (Khanom et al., 2022). Technology has a lot to offer education, 
but in order to successfully integrate it and make sure that it supports learning objective and 
improves the student experience. Overall careful planning and continuous assessment are 
necessary. The educational website is incorporating some of the newest technologies. Machine 
learning, Augment reality, Game fiction, Online learning platform, Block-chain Technology, Chat-
bots and Virtual Assistants, Big Data Analysis, Cloud computing, Personalization Learning 
Platforms, Digital Assessment and Remote Protecting, Language translation tools, Codding 
education and Neuroscience informed Learning (Aggarwal, 2023). 

Table 1: AI Students of university education preceptor 

Parameters AI Students of University Education References 

Transportation Living now uses it to control school transportation systems. 
(Hassan et 
al., 2023) 

Assistive 
Technology 

Currently, AT is utilized to enable special needs students 
access more table education. For example I can read to a 

(McNicholl 
et al., 2021) 
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visually impaired student more quickly by performing basic 
tasks. 

Learning & 
classroom 
Management 
System 
. 

LMS living used by online instructor to manage online 
learning and flipped or blended learning. 
AI is currently being used to help teacher manners students 
behavior the entire classroom. 

(Munir et al., 
2022) 
(Yugandhar 
& Rao, 2024) 

Classroom 
Audio Visual 

Currently, Audiovisual equipment in classroom is managed 
by CAV. Simply state what you need it to accomplish. 

(Wood, 
2021) 

Lesson 
Planning 

Lesion planning used to develop lesson plan all teacher need 
to draw is set a for parameter and does the rest. 

(Akazaki, 
2023) 
(Tahiru, 
2021) 

Assessment 
Assessment is currently being used to great assessment for 
teacher. I can even get easily. 

(Maiy & 
Aithal, 2020) 

Coding Coding is living used to teach student to court. 

(Aggarwal et 
al., 2023) 
(Richter et 
al., 2019) 

Gaming 
Gaming is currently being used to facilities and manners 
educational games. 

(Zhai et al., 
2021) 

Adapting 

Currently, adapting is utilized to teach students both basic 
and advanced scales by simply determining their current 
skill level and providing them with guided teaching that 
will help them become skilled before then. 

(Akazaki, 
2023) 

Average 
Student 

Education is utilized to power interactive games that target 
academic skills, basic knowledge for university students and 
more. 

(Maiy & 
Aithal, 2020) 

Schedule 
AI is currently used to help education administrator 
schedule high school college university individual to 
manage their daily weekly monthly early schedule. 

(Chen et al., 
2020) 

Parent teacher 
Communication 

Increased potential involvement is facilitated by teacher 
communication during the process. 

(Rahiman & 
Kodikal., 
2023) 

Writing 
Writing is currently being used to help student improve 
their writing skill. I’m currently using a grammar and uses 
up to help me right the article. 

(Zhai et al., 
2021) 
(Chen et al., 
2020) 
(Maiy & 
Aithal, 2020) 

Diagnosis 
Diagnosis currently being used to diagnosis feeding and 
academic difficulties, yeah I can ever screen student for 
learning disabilities . 

(Aggarwal, 
2023) 

Employee 
schedules and 
replacement 
supervisors 

Education administrators are presently using AI to manage 
scheduling, such as deciding whether to accept a teacher 
form you for the following day. Once the system has been 
updated, I can establish a viable connection. You are aware 
that a replacement has been found. 

(Jaiswal et 
al., 2023) 

Maintenance 
Currently being used to manage and monitor maintenance 
work flow for school district dispatching staff member to 
school that need assistance. 

(Tahiru et al., 
2021) 

Facilities 
Management 

District management is the term for the system used to 
oversee all of a district’s facilities. It involves keeping an eye 
on WiFi and power availability and cutting services when 
issues arise. 

Finance 
Educational administrators already utilize it to oversee 
their college, university and school budgets and make 
purchases. 

Cyber Security 
A higher education institution is currently using 
professionals in cyber security to protect its campus, 

(Faraji et al., 
2024) 
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network and you from online thieves. (Rahman et 
al., 2024) 

Safety and 
security 

Safety and security is presently employee to stop school 
shooting by keeping an eye on the surrounding of the 
school and any possible threats. 

(Aggarwal, 
2023) 

Professional 
Development 

As it is now used to give professional growth, education 
and the freedom to learn at one’s own speed 
 

Data Learning 
Analysis 

Teachers and education administrators are actively 
analyzing and interpreting data using (DLA). 

Strategies for the AI education scenario 

Future option during talks among the study team, 5th international open & distance learning 
conference 50 were produced for each strategy aspect and are displayed in different rows. Drawing 
zigzag lines down the morphological box enable the development of many strategic situation (Islam 
& Bhuiyan, 2022). By combining important aspects in this way the micro and meso-conditions that 
set the stage for potential AIEd application may be explicitly described. The current part explains 
the rationale for the identification of each strategic element and explores potential future direction 
(Bai et al., 2022) Our prediction study indicates that for a university to developed and become a 
premier establishment (Bhuiyan et al., 2023) It has to make the following six major resource 
investments, infrastructure, digital and physical, intellectual property, cutting-edge training and 
academic infrastructure for fostering confidence networked infrastructure, emotional 
infrastructure. We have discussed these infrastructure primary objective and focal points in this 
article (Maiya and Aithal, 2023) 

Table 2: Strategies for the AI education scenario (Chen et al., 2020). 

 

 

 

 

 

 

 

 

 

 

 

 

An array of techniques rooted in machine learning and data mining are including into AI systems to 
facilitate learning, analysis, and recommendation as well as information comprehension and 
acquisition (Milon et al., 2024). The element of an AI education consists of data, algorithms and 
instructional resources (Aggarwal et al., 2023). These may be further separated into two groups 
knowledge structures and learner teaching systems, as well as intelligent technologies. In order to 
improve learning data maps. Which specify the relationship and patterns for collected educational 
data need model aid. AI system are built on models using technologies providing the system’s 
power (chen et al., 2020). 

When the artificial intelligence(AI) is discussed, image of supercomputers with processing power 
that may exhibit adaptive behavior come to mind. With the help of such a sensor and other 
characteristics, supercomputer may think and act like humans and even communicate with humans 
(Damayanto et al., 2022). Actually a number of domains have been developed to demonstrate the 

AI techniques 

1) Flexible methodology and 

individualized approach  

2) Image recognition and 

computer vision  

3) Data mining (learning, 

Intelligent) analysis. 

4) A/R & V/R, (face, speech) 

recognition virtual labs 

5) Real time analysis, virtual 

personalized assist  

Scenarios in AI Training 

1) Evaluation of pupils and 

educational institutions. 

2) Techniques of intelligence 

that are personalized. 

3) Personalized Intelligent 

Techniques. 

4) Smart University  

5) Mobile and internet based 

distance learning. 
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potential of AI in smart buildings, including the capacity to regulate a building’s temperature 
quality and music playing. Best on the part-ship mode of the room’s occupant in the education 
sector (Mia et al., 2024). AI has been augmented by implementing embedded computing system 
that treat conventional AI as a supercomputer (Niu, 2022). Authors have to mention device Build 
into robot’s artificial intelligence or computer and assisting in the development of robots that 
enhance kids’ learning, beginning with the most fundamental educational module (Bhuiyan et al., 
2023). Terms involved in preschool instruction have suggested that robotic applications or cobots, 
may function with everyday task like spelling and pronunciation, while also adapting to the needs 
of individual students (Chen et al., 2020). 

AI in education of university students  

The smart sensor uses AI technology to take photographs. Automated parking structures and 
personalized assistance. It’s also made individuals aware of how they learn. On occasion smart 
devices may be used to accessible documents (Chen., 2020). In order to free up teachers’ time to 
concentrate on their students, artificial intelligence (Bhuiyan et al., 2023). AI has been employed in 
educational institutions to automate a number of administrative task and will continue to automate 
others. This section will address the changes AI has brought about in schooling. Even if AI affects 
other discipline as well, only those that are specifically relevant to the topic at hand will be discuss 
(Tahiru. 2021). 

Ai has to start with the premise that it is possible to explain any component of intelligence, 
including learning (Hossain, 2024). So valuable that it is possible to encourage machines to use 
language from an idea to solve issues that are now intended for humans and advance themselves. AI 
includes a range of technologies, including machines learning. Neural networks are used for further 
machine learning for classification and profiling tasks, such as forecasting student dropout by 
recognizing them in written assignments, a subset of AI is utilised   (Zawack et al., 2019). 

 

Figure 1: Future AI in university education (Zawack et al., 2019) 

 

Figure 2: AI types higher education systems (Tahiru, 2021) 
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 Smart content: Smart content is an additional AI application in education. AI 
techniques called “smart content’ aim to distil textbook material into a helpful study 
aid, like “true or false” several instances of well-known intelligent (Milon, 2024). 
Virtual materials like video lectures and video conferences may also be used in 
smart content apps like cram 101.Artificial intelligent makes textbook material more 
logical and user friendly by including chapter summaries flashcards and practice 
exam (Tahiru., 2021). Additionally, AI learning system called netex offer that makes 
it possible to create electronic curricula and videos and online support programs 
(Chen., 2020). 

 Intelligent tutoring system: Research in ITS has advanced significantly. For 
example, Mike software leverages cognitive science and artificial intelligence to 
provide students individualized tutoring sessions (Chen., 2020). Customized the 
university course selection with students. Uncovered learning shortcoming of 
student (Tahiru., 2021). 

 Automation & administrative task: AI has the potential to handle monotonous 
administrative tasks, savings lecture and educators a great deal of time when it 
comes to grading and assessing assignment and exams related to multiple choice 
questions. Although there are technological tools available to award grades to 
students (Bhuiyan et al., 2023). There are substantial barriers that prevent the use 
of computers to assign grades for tests that resemble essays (Tahiru., 2021). 
Software engineers are always researching and creating techniques to evaluate 
textual response to simple subjects. In a manner comparable to the institution’s 
admissions procedure for new students. Assist educators in developing 
personalized lesson plans for every student (Chen., 2020). 

Scholarship exploring artificial intelligence as a means of delivering targeted education in general 
academic define AI in education as applying AI methods Deep learning network or rule because AI 
is so good at computing at storing data (Lai and Lin, 2021). It has been quickly implemented in 
variety of educational setting. Numerous studies have locked into how best to use AI to support 
students learning while also finding out what is student think about the use of eye in the classroom 
(Bhuiyan et al., 2024). 

Artificial intelligence in education is conducted several state of success and selection were carried 
out in order to find publications that could be fully analyses. Even with will defined criteria, 
conducting and comprehensives search is nearly impossible due to abundance of online Publication 
and open access resources.  The research Publication gather in one of the most popular on the 
database were the main focus this meticulously planned investigation. More search an effort 
Undertaker as the web of science database might not contain that are order. The sources database 
was several times using various keyword combination and search technic artificial intelligence. 
(Zahi et al., 2021) 

Technical Aspect of AI Education: The role of AI in education and its support for technology.AI 
encompasses cutting edge, data analysis, prediction and learning. (Rus et al., 2013). 

Education challenge post by destruction with minimal attention to give it opportunity and benefit. 
The purpose of this study is to thoroughly examine the potential advantages and difficulties of 
adoption in the theoretical framework of educational environments. The paper addresses the 
difficulties in implementing AI in education (Niu, 2022). The goal is to assess the state of AI 
technology in education as it stands today. Go through the literature to understand research trends, 
and offer advice to teachers and researches on how to create new educational models. The study 
also intends to lay the groundwork for further investigations into the field. Artificial intelligence 
system in education discussion challenges of person that is benefit and taken residential 
organization (Bhuiyan et al., 2023). Intel based on theoretical framework method Framework all 
the adaption along with particular implication (Tahir, 2021). 

To maximize the modeling in the learning connections, structure is seen as a feasible alternative for 
modeling the education systems. This is due to the fact that general education is a complication 
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system with components and subsystems. Through an unseen casual process, the action of these 
subsystems and components is causally impacted by one another (Zahi et al., 2021).  

Through the presentation of difficult problems and the encouragement to come up with creative 
solutions, technology may aid in the development of critical thinking skills in students. Software 
simulation and instructional games can provide opportunity for tackling in courses given by 
esteemed institutions, student from a range of backgrounds may engage with one another and 
benefit from global education thanks to advancements in technology and resources (Zahi et al., 
2021; Aggarwwal, 2023). 

Figure 3: Technology aspect of AI (Blathwela et al., 2021) 

The growing integration of Technology across industries has made it easier for student to Aqua 
digital literacy. And owing to technology, students may acquire additional skills that are necessary 
for success in today’s job in a flexible and fast paced environment. They provide options for online 
courses, digital textbook instructional apps and both conventional and remote learning. Because of 
technology (Aggarwwal, 2023; Faraji et al., 2024). 

 Impact of AI on University Education: Artificial intelligence once the step of science fiction has 
quietly woven student into the fabric of every sector is present in that Technologies we use daily 
from the phones in our pockets to the smart system in our homes and workplaces (Saha et al., 
2024). Our experience is shaped by AI through personalized news feeds and our screen and the 
self-adjustment thermostat in our university education space (Bhuiyan et al., 2024). This algorithm 
is not just learning it’s our habits. They are anticipating our need and reshaping our experience in 
ways both subtitle and profound. The boundaries between humans and machines are all blurred. It 
presents new challenges as well as exciting new opportunities. To make an era of ongoing 
Technology evolution. One thing is clear. AI is here to say in this university education systems, AI 
Technology have impact University education by the different way (Giuggioli, 2024). 

Table 3: Impact of AI on university education 

Parameters An explanation based on impact issues. References 

Adapting 
Learning 
Platform 

This AI powered platform function like interactive intelligent tutor 
disguised as digital   textbooks. This platform not only maintain student 
engagement, but also encourage  understanding of varied subject materials, 
AI’s contribution to education stems from its increasing capacity to carry 
out educational activism, which was formerly the domain of human 
educators. 

 
(Bozkurt et 
al., 2023) 
(Stanley et 
al., 2020) 
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AI in 
Classroom 
Management 

AI streamlining administrative task like attendance tracking and grading. 
This gives teachers more times to engage directly with students and 
provide guidance. It also enables them to identify students who may be able 
to assist in particular areas. Innovative media can communicate in an up-
close and personal manner using virtual gathering applications, facilitation 
communication between mentors and members who are currently not in 
the classroom. 

(Niu, 2022) 
(Damayanto, 
2022) 

Accessibility 
and 
Inclusivity 

AI is also playing a significant role in creating a moving in close it learning 
environment that supports students with disabilities, such as text-to-
speech and speech-to-text capabilities sand student technology with 
reading and writing difficulties while a driving translation tools help non-
native speakers language barriers in sharing all the student have equal 
opportunities to engage and land in the classroom. 

 
(Ashraf, 
2021) 

Virtual 
Fitting 
Rooms 

By analyzing measurement or scanned photo. AI algorithm can a suggested 
accurately size clothing and accessories .This technological advancements 
enhance the whole experience, Allowing customers to virtually item for the 
comfortable of their homes adding a new dimension to online shopping. 

(Cherif, 
2022) 

Security and 
Fraud 
Detection 

Artificial intelligence rules in security and fraud  detection involved  deep 
learning  algorithm that analyze financial data to identify pattern in the 
indicative of fraud This proactive approach allows a artificial intelligent 
system to adapt to new threats  enhancing the protection of your finance. 

 
(Dhieb et al., 
2020) 
(Basit et al., 
2021) 

3.0 METHODOLOGY 

This research adopts a structured review methodology to analyze the current literature on AI 
applications in university education (Bhuiyan et al., 2024). The review encompasses academic 
journal articles, conference papers and institutional reports with a focus on studies published 
between 2019 to 2024. Key databases like IEEE Xplore, SpringerLink, Web of Science and Google 
Scholar were searched using keywords including “AI in university education”, “Intelligent Tutoring 
Systems” and “AI in education administration”. Boolean operators (AND, OR) were employed to 
refine search results, ensuring relevance to the research focus (Bhuiyan et al., 2024). 

Inclusion Criteria: The inclusion criteria for this study are focused on selecting relevant and high 
quality research to lay out a thorough analysis of AI applications in university education (Priom et 
al., 2024). To guarantee that the sources are reliable and based on empirical research, the selection 
was limited to academic journal articles, conference papers and institutional papers (Akter et al., 
2023).  

The selected studies must specifically focus on AI applications within higher education, addressing 
areas such as administrative automation, teaching and personalized learning (Bhuiyan et al., 2023). 
Furthermore, the review prioritizes papers that discuss ethical challenges, particularly those 
related to data privacy, algorithmic bias and the equitable use of AO technologies. Additionally, 
research that provides important insights into the digital divide and the socio economic barriers to 
AI adoption is included, as these issues play a critical part in determining the success and fairness of 
Ai integration in universities (Akter et al., 2023). 

Exclusion Criteria: The exclusion criteria were established to filter out studies that are less relevant 
or lack empirical grounding. Studies focused solely on K-12 education were excluded, as the initial 
focus of this research is on the unique challenges and opportunities within higher education (Islam 
et al., 2024). Additionally, papers that lack empirical evidence or are based solely on opinion rather 
than data driven analysis were not considered, as they do no contribute to the objective of 
providing research baked review. Furthermore, research published before 2019 was excluded, 
except for foundational work that have significantly influenced current AI applications in university 
education. This ensures the review remains focused on the latest developments and contemporary 
issues in AI integration. 
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Figure 4: A PRISMA diagram 

Source: Author work 

The selected studies were then categorized into themes: AI in administration, personalized 
learning, teaching support and ethical considerations. Thematic analysis was used to recognize 
repeated patterns and trends, allowing for a thorough understanding of the current state of AI in 
university education. Indicated method also helped identify gaps in existing research, particularly 
in regard to the continuing impact of AI on student outcomes and educator readiness (Alam et al., 
2022). The review applied a qualitative analysis approach, wherein the findings from each were 
synthesized to form a cohesive comprehension of AI’s role in higher education (Milon, 2024). From 
2019 to 2024 such Key databases like Science Direct, IEEE Xplore and Google Scholar. After 
screening the 292 published articles, conferences, reports, 84 studies were finalized to conduct this 
paper for addressing the research gaps regarding to studies on Intelligent Tutoring Systems(ITS) 
were grouped under personalized learning, while research on AI’s ethical implications was 
categorized under data privacy and bias (Zhai et al., 2021). 

4.0 DISCUSSION 

The application of Artificial Intelligent in university is reshaping numerous aspects of learning, 
administration and teaching in profound ways. This section explores how AI is transforming these 
areas while addressing the ethical challenges and socio-economic concerns that accompany its 
implementation. 

AI in university administration and learning personalization 

In university administration, AI has significantly enhanced operational efficiency by computerizing 
tasks such as student performance monitoring, attendance tracking and grading (Chen et al., 2021). 
The capability of AI systems to process robust amount of data quickly allows educators and staff to 
dedicate more time to meaningful, student-centered activities, such as personalized instruction and 
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counseling (Rus et al., 2013). However, this reliance on automation can lead to depersonalized 
services, potentially diminishing student engagement if not carefully managed (Berendt et al., 
2020). Collaboration between automation and maintaining personal interaction remains a key 
challenge for universities adopting AI. 

AI has also been pivotal in facilitating personalized learning through tools like Intelligent Tutoring 
Systems (ITS) and adaptive learning platforms. Tailored learning experiences are offered by these 
systems, which are adapted to individual student needs, offering real time feedback and customized 
content (Zhai et al., 2021). For instance, AI driven platforms like the level of problems depending on 
progress of individual students which ensures that they master concepts before advancing 
(Bhuiyan, 2017, 2019). While the benefits of such personalized approaches are clear, ethical 
concerns arise in regard to the use of personal data to achieve indicated outcomes. These systems 
greatly depend on extensive data collection that raise questions about privacy and the potential 
misuse of sensitive student information (Berendt et al., 2020) 

 

Figure 5: AI in university administration and learning personalization. 

Ethical considerations and the digital divide in AI implementation 

The ethical part of AI in education not only worry about data privacy, but also include concerns 
about algorithmic bias (Bhuiyan, 2024). AI systems can perpetuate or even amplify inequalities in 
the educational experience if trained on bias datasets (Holmes & Tuomi, 2022). For example, 
certain student groups may receive biased recommendations or assessments if the AI model is not 
designed with inclusivity. To solve these issues, universities must make sure that AI systems are 
regularly audited for fairness and transparency and that they execute robust data protection 
measures to protect student privacy (Berendt et al., 2013). 

Another significant concern that accompanies the implementation of AI in university education is 
the digital divide (Bhuiyan et al., 2024). While AI has potential to democratize education, students 
form lower income or rural areas may not have the technological infrastructure to access AI 
enhanced learning tools (Zhai et al., 2020). This divide can result in an uneven playing field, where 
only students with leading edge technology benefit from AI operated personalized learning. 
Institutions must address these disparities by providing resources such as loaner devices and 
campus access to high-speed internet (Bhuiyan, 2019). Additionally, improving digital literacy 
among students is very important. Digital literacy can ensure that they can fully engage with AI 
powered educational tools (Chen et al., 2020). Collaboration between governments and educational 
institutions will be essential in reducing these inequalities, especially in underserved regions (Niu, 
2022). 
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Table 4: Ethical considerations and the digital divide in AI implementation 

AI Application Area of Impact Benefits Challenges 

Intelligent Tutoring 
Systems (ITS) 

Personalized Learning 
Tailored instruction and 
Feedback 

Privacy concerns; 
Algorithmic bias 

Automated Grading 
System 

University 
Administration 

Increased Efficiency in 
grading and attendance 
tracking 

Depersonalization of 
student services 

Adaptive Learning 
Platforms 

Student Engagement & 
Learning Outcomes 

Individual learning paths; 
real time feedback 

Reliance on large datasets; 
risk of bias 

 

AI driven 
Administrative Tools 

University Operations 
Streamlined operations 
and data driven decision 
making 

Over reliance on 
automation; loss of human 
oversight 

Conversational AI 
Student Support 
Services 

24/7 access to assistance 
and information 

Inability to address 
complex student needs 

Predictive Analytics 
Student Retention and 
Success 

Early Identification of at 
risk students; personalized 
support 

 

Requires accurate and up 
to date data 

Augmented Reality 
(AR), Virtual Reality 
(VR) 

Immersive Learning 
Experience 

Engages users with 
interactive simulations and 
virtual environments 

High costs; limited access 
to necessary technology 

Learning 
Management 
Systems(LMS) with 
AI 

Course Delivery and 
Management 

Facilitates course 
organization, automates 
reminders and tracks 
student progress 

Limited adaptability; 
potential for over reliance 
on automated tools 

Plagiarism Detection 
Tools (Turnitin, etc.) 

Academic Integrity 
Enhances academic 
integrity by identifying 
potential plagiarism 

Algorithmic limitations; 
false positives in plagiarism 
detection 

AI powered Research 
Tools (Semantic 
Scholars, etc.) 

Academic Research 

Assists in literature review; 
provides relevant 
recommendations based 
on prior searches 

Over reliance on 
algorithms; potential for 
bias in search results. 

Educators too are facing new challenges as they adapt to AI powered teaching environments. While 
AI offers powerful tools for enhancing teaching, such as providing real time insights into student 
performance and automating lesson planning, educators must be equipped to integrate these 
technologies effectively (Holmes & Tuomi, 2022). Instead of being the sole source of knowledge, 
educators are evolving into becoming facilitaotrs who guide students through AI enhanced learning 
experiences (Bhuiyan, 2023). Beside support to make sure that educators can harness the full 
capacity of AI tools while maintaining the human elements, such as empathy and critical thinking 
which remain central to learning process, this shift needs continuing professional development 
(Zhai et al., 2021). 

Expanding AI applications in university education 

 One of the growing AI applications is predictive analytics. Predictive analytics related AI tools help 
universities identify weak students by analyzing various factors such as attendance, grade and 
engagement levels. Institutions can intervene with personalized support, improving student 
retention and success by identifying weak students early (Chen et al., 2020). However, predictive 
analytics tools are dependent on the data they use (Bhuiyan, 2017). Wrong or outdated data could 
lead to false positives, where students are misidentified as at risk when they are not. 
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Augmented Reality and Virtual Reality tools offer experiential learning experiences that engage 
users with interactive simulation and virtual environments (Bhuiyan et al., 2024). These 
technologies are particularly useful in disciplines like medicine, engineering and architecture, 
where hands on experience is critical (Berendt et al., 2020). Despite their benefits, the high costs 
associated with VR and AR hardware and software as well as limited access to this technology for 
certain students, presents challenges for widespread adoption. 

Learning Management Systems (LMS), enhanced by AI, are also transforming course delivery and 
management in universities. These systems automate tasks like course organization, assignment 
reminders and tracking student progress. AI integration allows LMS platforms to provide insights 
into students learning patterns and offer personalized content recommendations (Holmes & Tuomi. 
2022). However, the risk of educators becoming overly dependent on these automated tools, 
reducing their direct engagement with students and potentially undermining the human elements 
of teaching stays. 

Additionally, plagiarism detection tools such as Turnitin use AI algorithms to identify occurrence of 
plagiarism in student submissions, to maintain academic integrity (Hossen, 2024). While these 
tools are effective in detecting copied material, they are not without their limitations, as they can 
sometimes flag legitimate work as plagiarized due to similarities in wording or common phrases 
(Bhuiyan et al., 2024). This issue of false positive can cause frustration for students and additional 
workload for educators tasked with reviewing the flagged content (Rus et al., 2013). 

Lastly, AI powered research tools such as Semantic Scholar aid academics and students in 
conducting literature reviews by offering relevant recommendations based on prior searches. 
These tools can significantly reduce the time spent on searching for pertinent material, enhancing 
the overall efficiency of the research process (Zhai et al., 2021). However, there is a concern that 
reliance on algorithm driven recommendations could introduce bias into the research process, 
potentially influencing the direction of academic inquiry by highlighting certain sources over 
others.  

 

Figure 6: AI Applications in Higher Education Improving Learning and Administration. 

AI presents numerous opportunities for transforming university education in a positive way, but its 
implementations must be carefully managed to balance innovation with ethical responsibility. The 
key to successful AI integration lies in understanding its limitations. Addressing ethical concerns 
and ensuring equitable access to these technologies for all students. 

LIMITATIONS 

This study is limited by its focus on publications that are in English language, which may cut out 
important research from non-English speaking regions. The global nature of AI in education 
demands a more inclusive analysis of studies in different languages to produce a thorough 
comprehension of its applications worldwide (Holmes & Tuomi, 2022).  Furthermore, the reliance 
on publicly available literature may overlook recent unpublished developments and proprietary AI 



Hossain et al.                                                    Prospective Artificial Intelligence (AI) Applications in the University Education Level 

 

9186 

tools used within universities that are not accessible to the public (Chen et al., 2020). Additionally, 
much of the research reviewed is concentrated in regions with established data protection laws, for 
example, European Union’s General Data Protection Regulation (GDPR), which may not reflect the 
challenges faced by universities in other parts of the world, particularly where data protection 
frameworks are less developed (Berendt et al., 2020). An additional limitation is the absence of 
longitudinal research exploring the long term impact of AI on student learning outcomes, as most 
current studies emphasize short-time advantages such as immediate feedback and engagement 
(Zhai et al., 2021). These limitations suggest the call for future research that addresses these gaps to 
provide a more global and subtle understanding of AI’s impact on higher education (Mani, 2024). 

5.0 IMPLICATIONS AND FUTURE LIMINTATION 

The fusion of AI in university education brings several key implications for administrative teaching 
and learning. First, AI has revolutionized administrative processes, allowing for automation of 
routine tasks such as student performance monitoring, grading and attendance tracking. This 
increases operational efficiency, freeing up time for administrators as well as educators to focus on 
more worthwhile tasks such as student support and curriculum design (Chen et al., 2020) (Rus et 
al., 2013). 

When it comes to personalized learning, AI operated tools such as Intelligent Tutoring Systems 
(ITS) have enabled the delivery of custom-built instruction modified to individual student needs, 
which allow students to learn at their own pace. Students also receive immediate feedback on their 
progress (Zhai et al., 2021).  

However, the reliance on AI systems raises concerns about data privacy and the risk of algorithmic 
bias. Often times AI systems rely on robust datasets, which could expose sensitive student 
information if not properly managed and this bias in the underlying algorithms could 
disproportionately affect certain student groups (Berendt et al., 2020). Universities must 
implement robust data governance guidelines and strategies so that, they can protect student 
privacy and regularly audit AI systems to prevent bias. Finally, AI can exacerbate the digital divide. 
As students from proverty stricken backgrounds may lack access to the mandatory tools and 
technology to fully benefit from AI enhanced learning platforms. Confirming equitable access to AI 
tools is crucial to maintain fairness in education and preventing further inequality (Zhai et al., 
2021). 

 6.0 CONCLUSION 

The unification of AI in university education presents both reframing opportunities and challenges. 
AI driven tools, such as Intelligent Tutoring Systems (ITS) and adaptive learning platforms, enhance 
streamline administrative tasks and personalized learning, contributing to more efficient and 
effective education (Chen et al., 2020). Nevertheless, ethical concerns, particularly around data 
privacy and algorithmic bias are also raised by the widespread use of AI. Without proper oversight, 
AI systems can unintentionally reinforce biases, necessitating regular audits and strong data 
protection policies (Berendt et al., 2020). Moreover, the digital divide remains a noteworthy 
barricade to equitable application of AI in education. Students form socio economically 
disadvantaged backgrounds may lack access to the necessary technology, further deepening 
educational inequalities (Zhai et al., 2021). Universities must proactively address this gap by 
ensuring all students have access to tools, regardless of their circumstances (Niu, 2022). In 
conclusion, while AI offers significant advancement in education, its implementation must be 
carefully managed to balance innovation with ethical responsibility. AI use is essential for its 
success in enhancing higher education (Holmes & Toumi, 2022). 
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