Journal of Engineering Education Transformations,
Volume No. 37, January 2024 Special Issue, eISSN 2394-1707

Impact of AI on Education and the Need for
Academia to Adopt: A Review

Dr. Naveen Kumar H N, Dr. Mahadevaswamy?, K S Praveena®, Dr. Shivashankar R
123Department of Electronics and Communication Engineering, Vidyavardhaka College of

Engineering, Mysuru -570002, Karnataka, India

“Department of Mechanical Engineering, Vidyavardhaka College of Engineering, Mysuru -570002,

Karnataka, India

'naveenkumarhn@vvce.ac.in 2mahadevaswamy@vvce.ac.in 3praveenaks@vvce.ac.in,

“shivashankar.r@vvce.ac.in

Abstract—Academic landscape is changing as a result of Al
being incorporated into education. The significant effects of Al on
a range of educational topics, including administrative procedures
and personalized learning, are examined in this research. This
highlights the necessity for academic institutions to adopt Al-
powered tools in order to optimize instruction, raise student
achievement, and reduce administrative burdens. The study
explores the possible advantages, difficulties, and moral issues
surrounding the use of Al in education. Additionally, it emphasizes
how important it is for teachers to use Al to its full potential in
order to build a learning environment that is more flexible and
productive. The need for academia to quickly adjust to the Al
revolution in order to maintain its competitiveness and deliver
high-quality instruction in the digital age is emphasized in the
conclusion.
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I. INTRODUCTION

Once confined to science fiction, artificial intelligence (Al) is
now a ubiquitous presence in our everyday lives, drastically
changing sectors such as healthcare, retail, finance, and
transportation. Al technology has significant potential in the
education domain. It emphasizes that Al's role in education has
progressed from theoretical settings to practical, real-world
learning environments with increased complexity and
applicability. This evolution indicates that Al is being actively
integrated  into  educational  practices,  potentially
revolutionizing how we teach and learn.

In the EdTech sector, companies have created systems like
Individual Adaptive Learning for personalized learning, Aided
Teaching Systems for classroom management, language
support, and grading, as well as Institute Administration

Systems for student enrolment. Between 2008 and 2017, global
venture capital investment in Al-based education reached
$104.7 billion.

As Al-enabled innovation surges ahead, challenges include
integrating these systems into both large-scale educational
institutions and individual learning contexts, clarifying
stakeholder roles in the Al education ecosystem, and
distinguishing between business and consumer-focused Al
platforms. Has the literature on Al in Education (AIEd)
addressed these issues? As Al technologies reshape education,
how will teaching methods evolve, and what's the future
direction of AIEd research?

While Al enabled education has seen rapid growth in the past
decade, research on AIEd dates back to the 1970s. As early as
1964-1966, MIT developed Eliza, one of the first natural
language processing (NLP) programs. Eliza was initially used
as a model for the interaction between machines and humans.
Later, Jaime Carbonell developed an instructional program
called SCHOLAR. SCHOLAR was designed to engage with
students, particularly in the context of South American
geography. It could ask questions and provide answers using
natural language, while also offering immediate feedback on
the quality of the learner's responses. Essentially, SCHOLAR
was an early example of an Al-based educational program
designed to facilitate interactive learning through conversation
and assessment. Subsequently, it became known as an
Intelligent Tutoring System (ITS).

Another crucial precursor laying the groundwork for the
development of Intelligent Tutoring Systems is MYCIN an
expert system designed to aid physicians in diagnosing and
treating patients with bacterial infections. This groundbreaking
research fused educational guidance with domain proficiency,
making knowledge more reachable to learners. Subsequently,
the field of Al in Education (AIEd) expanded beyond Intelligent
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Tutoring Systems (ITS) into a diverse realm encompassing
various themes and paradigms. The rapid progression of Al in
education has propelled AIEd research to new heights in terms
of scale and scope.

Several thematic reviews related to Al in Education (AIEd)
have been published, each with distinct objectives and focal
points. These reviews serve as valuable tools for identifying and
comprehending the origins, emphases, and contextual aspects
within the extensive literature. However, there are limitations
in the existing literature analyses. Single-journal bibliometric
analyses may not fully represent the entirety of AIEd as a
research field, while reviews covering shorter time frames
might only capture the most recent trends in AIEd. The
approach allows permitted to explore the following research
inquiries:

e What are the significant paradigms that have shaped
the history of AIEd literature?

o How have different research paradigms evolved over
time? What transitions have occurred within AIEd
research?

o What emerging themes are gaining prominence within
the AIEd research community?

Il. RELATED WORKS

Al is already an integral part of our daily lives, from smart
appliances to Al-driven applications like Google Maps and
virtual assistants like Siri and Cortana. Understanding Al and
CS principles is increasingly crucial for successful careers in
science and engineering, as many upcoming jobs will be Al-
related. In the near future, Al literacy and CS knowledge will
be as vital as traditional literacy skills. To promote Al literacy,
authors have developed an innovative Al education concept
consisting of modules tailored to various age groups and
educational levels. Fundamental concepts in Al and CS,
including sorting, graphs, data structures, problem-solving, and
search algorithms, are covered in these modules. Four proof-of-
concept modules covering grades K—12, middle school, high
school, and university have been tested and assessed by the
writers. Based on preliminary findings from these pilot projects,
our idea for Al education that aims to promote Al literacy
appears to be working (Kandlhofer M, 2016).

In their paper, the author delves into the phenomenon of the
rising utilization of Al within higher education, specifically
focusing on its impact on teaching and learning. The author
investigates how emerging technologies are reshaping the
educational landscape, influencing both the methods of student
learning and the approaches institutions take in their teaching
practices. They thoroughly examine recent technological
advancements and the increasing pace at which these
innovations are being integrated into higher education. Through
their analysis, they aim to provide insights into what the future
holds for higher education in a world where Al has become an
integral component of university life. The author astutely
identifies various challenges that higher education institutions

may encounter when implementing these technologies for
teaching, learning, student support, and administrative
purposes. Additionally, the author lays out potential avenues for
future research in this dynamic field (Popenici S A, 2017).

In this comprehensive paper, the author examines the AIEd, a
field gaining prominence in higher educational as per
international reports. Despite having been in existence for
approximately three decades, educators are still grappling with
how to effectively harness AIEd's pedagogical potential on a
larger scale and its significant impact on teaching and learning
process within higher education. To shed light on this subject,
the author carried out an comprehensive study on investigation
of Al's potential uses in academic institutions. Out of an initial
pool of 2,656 publications spanning from 2007 to 2018, 146
articles are meticulously selected for final synthesis based on
requirements for involvement and exclusion. The descriptive
findings shows that most AIEd papers draw from disciplines
rooted in Computer Science and STEM, and quantitative
research methods dominate empirical studies. The synthesis of
results categorizes AIEd applications into four key areas within
academic support services and institutional administration:
intelligent tutoring systems, assessment and evaluation,
profiling and prediction, and adaptive systems and
personalization. The paper's conclusions underscore several
critical observations. First, there's a notable absence of critical
examination on the difficulties and risks associated with AIEd.
Second, there appears to be a limited connection between AIEd
research and established theoretical pedagogical perspectives.
Lastly, the paper highlights the imperative need for additional
investigation of educational and ethical frameworks in the
implementation of AIEd within higher education (Zawacki-
Richter O, 2019).

The authors collected over 400 research publications examining
the application of Al and deep learning (DL) approaches in the
realms of teaching and learning, based on two decades of
educational research. They investigated the evolutionary
history of Al and DL research issues in renowned academic
journals using computerized content analysis. Recognizing the
changing character of this discipline, our major goal was to
reveal the significant keywords linked with Al-driven
pedagogical adaptation research during each decade. By
examining significant study themes from 2000 to 2019,
demonstrated that, as educational technologies develop, some
research fields stay durable while others fluctuate. Furthermore,
our investigation gives light on paradigm shifts and new trends
in educational research. For example, our findings show a
reduction in traditional technology-driven instructional design
research, despite a surge in interest in student profile models
and learning analytics. This work aims not only to promote
awareness of the opportunities and problems given by Al and
DL in pedagogical adaptation, but also to initiate a relevant
dialogue within the educational research community (Guan C,
2020).

In this study, the authors delve into the role of Al systems in
online tutoring. Al systems are recognized for their potential in
personalizing the learning experience, automating instructor
tasks, and facilitating adaptive assessments. However, while the
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promise of Al is evident, its influence on the dynamics of
interactions between students and instructors, including cultural
norms and expectations, remains somewhat elusive. Within the
realm of online learning, the interaction between learners and
instructors—encompassing communication, presence, and
support, significantly affects student satisfaction as well as
learning results. It is also crucial to ascertain how instructors
and students view the influence of Al systems on their
interactions. This understanding is useful for finding
roadblocks that are limiting the performance of Al systems and
putting the quality of these interactions at risk. To meet the need
for educated decision-making, the study adopts a novel method
known as "Speed Dating with storyboards." This method
examines the actual opinions of 12 students and 11 teachers on
a variety of potential applications of Al systems in online
learning. Participants in the study envision Al technology being
employed in online learning to enable personalised learner-
instructor interactions at scale. They are, nevertheless,
concerned about potential violations of social boundaries.
While Al systems have been commended for their potential to
improve the quantity and quality of communication, give
personalized help in large-scale settings, and generate a sense
of connection, there are worries about questions of
responsibility, agency, and monitoring. These findings have
important implications for Al system design, emphasizing the
necessity of explain ability, human engagement in decision-
making, and careful data collecting and presentation.
Contributing to the field, the study presents Al system
storyboards as a technically feasible way to support learner-
instructor interactions, uses Speed Dating to capture students'
and instructors' concerns, and offers practical recommendations
for making the most of Al systems while minimizing their
negative effects (Seo K, 2021).

The objective of this research was to perform a comprehensive
content analysis of academic papers to uncover the various
applications of Al within the realm of education. The study
aimed to explore emerging research directions and challenges
within the field of Al in education. From 2010 to 2020, a total
of 100 papers were chosen from the Social Sciences Citation
Index database's education and educational research category.
These papers included 37 analytical pieces and 63 empirical
works, which is equal to 74 research endeavors. The content
analysis unveiled that the research inquiries could be
categorized into three layers: the developmental layer the
application layer (involving aspects such as feedback,
reasoning, and adaptive learning), and the integration layer
(covering topics like affective computing, role-playing,
immersive learning, and gamification). Additionally, the study
identified four emerging research trends—namely, the Internet
of Things, DL, swarm intelligence, and neuroscience—along
with potential avenues for further exploration, notably the
evaluation of Al's impact on education. Nonetheless, the
research also underscored certain concerns within the
educational domain arising from the adoption of Al techniques.
These concerns encompass issues related to the improper use of
Al, shifts in the roles of educators and students, and broader
societal and ethical considerations. To summarize, this study
contributes significantly to the theoretical underpinnings of Al
in education by offering substantial insights into the landscape

of Al applications within the educational context (Zhai X,
2021).

In recent decades, technology has experienced a significant
evolution, fundamentally altering numerous aspects of our daily
existence. Numerous experts foresee that the upcoming major
digital upheaval, which will influence our lifestyles,
communication, employment, commerce, and education, will
be powered by Al. This article offers a comprehensive
overview of AIEd from both industrial and academic
perspectives. This article offers valuable insights into the most
recent research trends within the field of AIEd. These trends
encompass various aspects, including the streamlining of
teachers' workloads, personalized learning experiences for
students, advancements in assessment techniques, and
innovations in intelligent tutoring systems. Furthermore, it
explores the ethical dilemmas associated with AIEd and
investigates the potential impact of the Covid-19 pandemic on
the future direction of research and practices in this field. The
intended audience for this piece comprises policymakers and
institutional leaders who are looking to gain a foundational
understanding of the current landscape of AIEd (Chaudhry M
A, 2022).

The primary aim of this study is to investigate the role of
artificial intelligence applications (AlA) within the realm of
education. These Al applications offer multifaceted solutions to
address the growing challenges faced by modern education,
particularly concerning access and learning difficulties. Notable
manifestations of Al's impact on education include the
development of social robots (SR), the implementation of smart
learning (SL) approaches, and the creation of intelligent
tutoring systems (ITS), among others. The review underscores
the importance of the education sector embracing contemporary
teaching methods and the requisite technology. In keeping with
the evolving landscape, educational institutions must recognize
the imperative nature of integrating Al technologies into their
practices. To enhance the depth of understanding and foster
broader applicability, future studies should consider conducting
statistical analyses, allowing for more generalized findings in
the field of Al in education (Ahmad S F,2021).

The contemporary era is often referred to as the "Internet era"
due to the pivotal role of the Internet in facilitating unrestricted
access to a vast array of resources, regardless of geographical
location. The educational sector has particularly embraced this
digital transformation, witnessing a shift from traditional
offline classes to a combination of online and offline formats
aimed at enhancing the efficiency and effectiveness of teaching
and learning processes. Researchers are actively exploring
diverse technologies to digitize and visualize course materials,
thereby fostering independent learning among students and
optimizing the structure of course content. Notably,
technologies such as Al, DL, ML, and Edge Computing have
been harnessed to promote more meaningful interactions
between students and educators, ultimately leading to improved
learning outcomes. This research work introduces a novel
approach by incorporating a Genetic Algorithm within an Al
framework for the selection of teaching and learning
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management systems for English courses in colleges and
universities. To conduct the analysis, a dataset containing
student performance metrics is sourced from the UCI
repository. The study comprehensively examines the
management of English courses in terms of teaching and
learning, taking into account student behavior in the context of
online English courses. The findings from this research reveal
a positive correlation between the integration of Al technology
and the Internet and heightened student engagement in online
English courses. This underscores the potential of Al to
enhance the educational experience by fostering more active
student participation and response in virtual learning
environments (Liu Y, 2022).

This article delves into the perspectives of Romanian academics
regarding the integration of Al into Higher Education (HE). The
study critically examines the advantages and disadvantages of
incorporating Al in HE, drawing insights from eighteen
academics representing five Romanian universities. The
proliferation of Al across various domains has sparked intense
debates, with both ardent proponents and steadfast skeptics.
Research endeavors like this one contribute to the evidence-
based literature, shedding light on the multifaceted implications
of Al, encompassing its benefits, drawbacks, potential threats,
and opportunities for individuals, businesses, and societies.
Despite the ongoing discourse, attitudes towards Al continue to
evolve, and HE, as a critical sector molding future leader, serves
as a focal point for passionate discussions. This study seeks to
capture the perspectives of those who will interact with Al in
HE, whether as users, collaborators, or opponents of its
implementation. The findings align with existing literature,
revealing that academics perceive positive aspects of Al
implementation in HE, such as enhancing the learning-teaching
process, improving students' skills and competencies, fostering
inclusivity, and streamlining administrative efficiency.
Conversely, the study also uncovers concerns related to
psychosocial impacts, data security, ethical considerations, and
potential job displacement. Notably, the research identifies
certain lesser-discussed negative aspects associated with
implementing Al in HE, particularly those linked to the costs
and efforts involved. This discrepancy may stem from a lack of
a strategic vision regarding the implications and requirements
of Al implementation in HE, especially considering that
digitalization in Romanian universities and the broader
economy is still in its nascent stages. The practical contribution
of this research lies in its empirical insights, serving as a
valuable resource for HE institution managers. These
perspectives can inform the development of more effective
policies concerning Al integration in HE and foster a strategic
vision that ultimately aims to propel societal progress and
prosperity (Pisica A |, 2023).

This study examines the utilization of Al as a tool to enhance
educational practice (EBP) and promote teacher metacognition.
This text examines the significance of Al techniques for
knowledge representation and knowledge elicitation in
facilitating evidence-based practice and technology-enhanced
communities of practice. The present study delves into the
application of Al to support teacher training and continuous
professional growth. Specifically, the research aims to improve

metacognitive abilities concerning instructional practices. The
future of Al in the field of AIEd, according to the authors, is
preserving Al's standing as a methodology that supports teacher
preparation and continuing professional growth. This is
especially important when it comes to improving instructors'
metacognitive abilities and using them in their teaching
methods. The proposal to establish a techno-intellectual
infrastructure to support educators' metacognition highlights
several pertinent areas. These include academic and industrial
initiatives aimed at building communities of educational
practice, as exemplified by projects like Assessment's and
ALEKS. Additionally, the field of Al, particularly in
knowledge representation and engineering), offers another
relevant example in this context. The third noteworthy aspect is
the structured reflection cycle within SL (Structured Learning),
which plays a crucial role in aiding teachers in various ways.
This cycle encompasses pre-testing to gauge teachers' existing
knowledge, generating ideas for progressively more
challenging tasks, facilitating the comparison of different
perspectives, and promoting self-assessment. All of these
elements contribute to the deliberate scaffolding of teachers'
metacognitive skills, as also discussed in Lin et al.'s work. At a
broader level, Knowledge Representation (KR) in the context
of Al serves as a representation of the world. It functions as a
surrogate of the real world, providing a mechanism for both
human cognition and computer systems to reason about the
world and determine potential outcomes without necessitating
direct physical action in the real world (Porayska-Pomsta K,
2016).

Al is gaining popularity, and it is critical to explore public
perceptions of Al and their impact on perceived trustworthiness
of research results (Cukurova M, 2020). In a controlled
experimental investigation, a total of 605 participants,
comprising educators and other individuals, were randomly
allocated to one of three conditions. Each condition involved
the presentation of identical educational research findings,
categorized as either Al, neuroscience, or educational
psychology. The results indicate that the perceived
trustworthiness of educational research evidence is diminished
when it is situated within the context of Al research, as
compared to when it is presented within the frameworks of
neuroscience or educational psychology. In light of the growing
popularity of Al tools in the classroom, contend that serious
efforts should be made to dispel the widespread belief that Al
is less scientifically sound and less respected than the fields of
educational psychology and neuroscience.

As of 2021, around 30 nations have unveiled their respective
national strategies pertaining to Al. These documents
frequently analyze the societal and ethical dimensions of Al and
articulate objectives and anticipations regarding the influence
of Al on policy domains, notably education. This study
conducts a thematic analysis of 24 country Al policy
frameworks to investigate the role of education in the global
debate on Al policy (Schiff D, 2022). The essay utilized a
theoretical framework consisting of five principles of Al ethics,
namely beneficence, non-maleficence, autonomy, justice, and
explicability. It investigated how various ethical spheres might
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be taken into account as legislators crafted Al in education
(AIED) policies. There is room for the Al community to
increase its engagement with policymakers, despite the fact that
most national Al policy frameworks have only given Al ethics
(AIED) and its ethical ramifications scant attention thus far.
The goal of this participation is to improve the public good by
contributing to policy dialogues, regulatory frameworks, and
the ethical components of AIED.

The article examines the conceptual framework that underpins
the OECD's study on social and emotional skills, emphasizing
the importance of these abilities in student performance and
well-being.  The study also delves into the historical
development of learning theory, taking into account global
trends, the rise of lifelong learning paradigms, and the concept
of a learning-oriented society. The incorporation of Al into
education is also thoroughly examined, as are its ethical
implications and profound influence on learning, teaching, and
educational practices. The essay also dives into the concept of
experiential learning and John Dewey's philosophy of reflective
thought and action, highlighting pedagogical approaches that
promote active involvement and critical thinking. Another
major point is the function of data in knowledge management
and organizational memory, emphasizing the need of data-
driven insights in educational situations. Throughout the article,
there is a recurrent theme of Al's transformative potential,
particularly in fostering higher-order cognitive abilities. The
utilization of artificial neural models is emphasized as a means
of advancing cognitive development (Tuomi I, 2023).

This article describes a process for building and testing
cognitive models that can help students with problem-solving
abilities during classroom robaotics activities. The Wizard of Oz
was the subject of two separate classroom and laboratory
experiments. Twenty students working in pairs using the
cognitive model were provided with assistance from human
"wizards." Qualitative analysis was performed on video
recordings of the studies. The majority of the kids' responses to
the wizards were favourable, and they offered suggestions for
how to further develop their problem-solving abilities. The
Wizard of Oz studies are analysed, and a plan for a future
robotics skills tutoring system is proposed (Schulz S, 2023).

During our observation of learners engaging with the newly
developed DALMOOC, which combines automated and social
support elements, noticed that students were able to derive
mutual benefits when they connected with each other (Rosé C
P, 2016). This collaboration was evident in both the ProSolo
Layer and the more traditional edX layer. Upon reviewing their
interactions and communications, could discern signs of
confusion and frustration as they navigated through the various
options and pathways within the learning experience. Our
specific objective is to draw from the field of Computer-
Supported Collaborative Learning (CSCL) to gain valuable
insights into the unique opportunities for pedagogically
effective conversational interactions within various online
discussion contexts. Furthermore, seek insights regarding
effective strategies for transitioning between these contexts.

This knowledge will enable us to design and provide well-
informed, integrated support and guidance for students as they
navigate through these diverse learning environments.
Networked learning, exemplified by recent developments like
Massive Open Online Courses (MOOCs), represents a
corresponding model of online participation. In this model,
communities with shorter durations come together with the
primary objective of creating an environment in which
individuals can enhance their skills and knowledge through a
blend of self-directed learning and active involvement in
mentoring and social interactions.

English proficiency examinations have evolved into an
important criterion for screening and selecting potential
candidates in both academia and industry. With the increased
need for such evaluations, it is more vital than ever to deliver
automated human-interpretable results to prevent discrepancies
and provide appropriate feedback to second language learners.
In terms of understanding what the scoring model learns,
traditional feature-based strategies have shown to be more
interpretable. As a result, in this research, the authors employed
classic machine learning methods to develop a speech scoring
task that is both a classification and a regression problem,
followed by a detailed analysis to interpret and investigate the
relationship between linguistic cues and the speaker's English
proficiency level. The authors started by extracting linguist
features and training models to evaluate replies in five
categories. In comparison, the regression-based models
outperform the categorization technique. Second, ablation
experiments to better understand how each feature and feature
category  affects proficiency grading  performance.
Furthermore, we show the impact of top features on the highest
performing grading technique to better understand individual
feature contributions. Third, the authors employed Partial
Dependence Plots and Shapley values to analyse feature
importance, and we conclude that the best performing trained
model learns the underlying rubrics used for grading the dataset
used in this work (Bamdev P, 2023).

In order to make meaningful progress towards closing the
gender gap, it is essential to have a deeper understanding of the
current gender discrepancies in the development of
computational thinking skills (Gao H, 2023). However, there is
a dearth of research that examines gender differences in actual
classroom settings. As part of a computational thinking course,
we want to use students' eye movements that simulate temporal
human activity to investigate gender classification in a virtual
reality classroom. We proved that students' eye movements
provide discriminating information for gender classification by
training a number of machine learning classifiers. We also
utilised a Shapley additive explanation strategy to choose
features and interpret the model further. More than 70%
accuracy was achieved on average by the SHAP classification
model trained with the provided eye movement feature set. The
SHAP values augmented the categorization model by
illuminating influential elements, in particular gender, on the
results generated by the model. Our results shed light on the
potential of eye-tracking technology to facilitate in-depth
studies of gender differences in learning activities in
ecologically valid VR classroom setups and may offer clues for
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tailoring educational systems to the specific needs of individual
students.

Despite the extensive global efforts in the field of education to
discover technological and intelligent solutions for maintaining
the learning environment, the impact of COVID-19 could not
be fully reversed (Bittencourt | 1, 2023). This challenge was
exacerbated by the emergence of negative emotions such as
frustration, anxiety, boredom, and the potential for burnout,
along with the phenomenon commonly referred to as "Covid
fatigue." While these issues were not entirely new, the
pandemic exacerbated them, necessitating a fresh perspective
on both longstanding and newly arising problems. To promote
well-being, it becomes essential to shift our focus from solely
addressing the shortcomings of the educational system and
attempting to bridge learning gaps. Instead, highlight the
benefits and positive aspects of the learning process. In this
context, an intelligent teaching system should convey genuine
concern for the student's success, echoing the sentiments
expressed by John Self. Self's insights help clarify the essence
of achievement and the individuals it encompasses. This study
presents a roadmap for the integration of Al and positive
psychology into the educational realm. By adopting this
approach, the aim to create a more holistic and supportive
learning environment that not only addresses academic
challenges but also fosters emotional well-being and a positive
outlook on education.

I1l. DISCUSSION

In nearly all existing Al strategies, there are dedicated sections
that address capacity, skills, and education. While the scope of
these strategies may differ, they universally acknowledge the
significance of introducing digital skills into the national
curriculum early on. Additionally, there is a strong emphasis on
the necessity of lifelong learning to empower workforces to
adapt to the ever-evolving landscape of technology.
Furthermore, the majority of these strategies highlight the
critical importance of nurturing high-quality, homegrown Al
expertise within a country. This recognition underscores the
notion that a nation's ability to stay at the forefront of the Al
revolution hinges on its capacity to cultivate and retain top-tier
Al talent domestically.

The emerging future presents the possibility of a substantial
shift in the field of AIEd research. Instead of focusing primarily
on the efficient mastery of predefined, universal learning
objectives, the new objective would center around creating
systems that enhance and complement individual capabilities
essential for learning and overall well-being. In essence, the
evolving landscape of AIED research envisions a future where
technology doesn't merely expedite learning outcomes but
actively supports learners in their journey in a world abundant
with knowledge and resources.

The application of Al in education necessitates the collection
and analysis of massive volumes of student data. Ensuring the
privacy and security of sensitive data is a top priority that
necessitates stringent data protection safeguards. The use of Al
in education poses ethical concerns, such as algorithm bias,

openness in decision-making, and the potential for Al to worsen
inequality. One of the most important concerns is incorporating
Al-driven tools and processes without sacrificing educational
quality. It can be difficult to make sure Al improves learning
rather than hinders it. Al-powered tools have the power to
change the nature of teacher-student relationships. It's critical
to strike a balance between the requirement for individualized
coaching and mentoring and the usage of technology.

There are some adverse effects on both teachers and students
upon the introduction of Al on education. Students with
inadequate access to technology can fall behind. An excessive
reliance on Al in the classroom may impede students' ability to
think critically and solve problems. It is difficult to comprehend
the decision-making processes that lead to specific educational
outcomes due to the opaque nature of some Al algorithms,
which raises issues about the lack of openness. An
overemphasis on Al may diminish opportunities for face-to-
face encounters and interpersonal relationships, both of which
are essential for social and emotional growth. New technologies
are difficult to apply successfully because some educators,
students, and parents may be sceptical of or resistant to the use
of Al in the classroom.

IV. Al DRIVEN TOOL S FOR EDUCATION

Dreambox: The adaptive learning platform offered by
Dreambox has garnered notoriety for its ability to tailor math
lessons to individual pupils via the use of Al and data analytics.
With the help of DreamBox Learning's platform, students can
access customised math classes tailored to their own learning
style and need. With real-time lesson content and difficulty
adjustments, it evaluates a student's math proficiency.

Carnegie Learning: One famous Al-powered learning tool is
Carnegie Learning's Cognitive Tutor, which uses data-driven
algorithms to personalize lessons for every student. With the
use of modern technology, maths classes may be modified to
suit the needs of individual students. Individualized instruction
and evidence-based analysis are the cornerstones of Carnegie
Learning's approach, which aims to significantly improve
students' mathematics proficiency. They hope that their
products will help students and teachers become more confident
and competent mathematicians.

Intelligent Tutoring Systems (ITS): Intelligent Tutoring
Systems (ITS) rely on Al and ML to personalize their
instruction and assistance to each student via an online
platform. Because of its adaptability and capacity to fulfil the
unique needs of engineering students, ITS has the potential to
greatly benefit engineering classrooms by enhancing the
educational experience, facilitating problem-solving, and
meeting the demands of engineering students. Before
implementing ITS in engineering education, a comprehensive
assessment of the needs of different engineering disciplines,
learning objectives, and available resources must be conducted.
It is also critical to ensure that instructors are well-equipped to
make use of and provide assistance for ITS and that these
systems are effectively integrated into the curriculum.
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Natural Language Processing (NLP) tools: Engineering
education can benefit from the use of Natural Language
Processing (NLP) techniques for a variety of reasons, including
improved learning materials, improved communication, and
simplified technical issues. NLP approaches in engineering
education have the potential to boost student engagement, aid
in technical material retention, and minimize teacher burdens.

Virtual Reality (VR) and Augmented Reality (AR) tools:
The integration of virtual reality (VR) and augmented reality
(AR) technologies to create more engaging and effective
engineering curricula is on the rise. Students are better prepared
for the challenges they will face as engineers, learn more
effectively through hands-on experience, and are more engaged
when engineering courses use VR and AR technologies. The
quality of engineering education is improved by these tools
because they help students make the transition from theoretical
understanding to practical skills.

ROS (Robot Operating System): ROS is an open-source
middleware framework for robotics. It includes a number of
tools and libraries that aid in the development of robotic
applications. ROS enables students to experiment with various
robot configurations and control strategies in the classroom
while including Al algorithms for navigation, perception, and
manipulation.

TurtleBot: As a platform for teaching Al and robotics,
TurtleBot has become rather popular. Students can utilize ROS
to build navigation and perception algorithms with the help of
a mobile base equipped with cameras and sensors.

Dobot Magician: The multifunctional robotic arm known as
Dobot Magician is equipped with a gripper, laser engraver, and
3D printer as end-effectors. It is used in engineering education
to instruct students on kinematics, manufacturing, automation,
and robotic control.

Parrot Drones: The teaching drones offered by Parrot can be
adjusted to suit different needs. Drone navigation, computer
vision, and control may all be taught to students with the use of
Al algorithms.

V. CONCLUSION

The impact of Al on education is evident, ushering in a
disruptive era that provides unparalleled prospects for both
learners and instructors. The Al has the ability to personalize
learning, improve teaching methods, automate administrative
activities, and revolutionize the entire educational experience.
To ensure that academia remains at the vanguard of this
technological transformation, institutions must embrace Al-
driven solutions unreservedly. This necessitates a commitment
to investing in Al infrastructure, educating instructors, and
aligning curricula with the evolving educational landscape. To
enable responsible Al adoption, it is also necessary to address
ethical problems and privacy concerns.

Teachers have a crucial role to play in utilizing Al to provide
flexible, interesting, and productive learning environments.
Adopting Al-driven technologies and processes can help
academics better fulfil students' changing demands and get
them ready for the challenges of the digital age. In conclusion,
the use of Al in education is not optional if the academic sector
is to maintain its standing and continue providing high-quality
training in the 21st century. Adopting Al is not about doing
away with human teachers, but rather about empowering them
to do more and better for their students. The time to embrace
Al-driven learning is now.
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