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Abstract

ORIGINAL ARTICLE TheArtificial Intelligent (Al toolsare being
used in Education and they are found to have a
significant impact on learning experiences and
outcomes. This review aims at highlighting the
recent advancesin artificial intelligencetoolsand
their implications for better practices and future
research. Relevant articles on Al in education,
specifically those describing the integration of Al
tools was extracted from the SCOPUS database.
Some of the most recent studies (from 2020 to

Authors 2023) were comprehended for subsequent analysis.

AsmitaJha The result suggests that implementation of

Research Scholar cognitive tutors, the interactive learning
environments aided by intel ligent tutoring systems,

Dr. Rajeshwari Garg improves overall learning outcomes. Although
Assigtant Professor there exists an inherent challenge of equalizing
Department of Education instructional assistance and self-directed learning

Guru GhasidasVishwavidyaaya in Al-driven tools, but overall Al tools in higher
Koni, Bilaspur, Chhattisgarh, INDIA education provide numerous advantages at the

institutional, social, and instructional levels. Tools
like ChatGPT have been regarded as the
Disruptive Al tool which incorporates major challenges such as job displacement concerns and the
need for constant adaptation. Ethical considerations and competencies related to Al-based tools in
education are being assessed, which pin-points the importance of strong ethical frameworks, as well
asthecritical roleof educatorsand professionalsin responsible Al use. Aresponsible Al useiscrucial
for maintaining a mutual relationship between human skills and technol ogical advancement. Overall,
this review summarizes recent advances in the use of artificial intelligence tools to revolutionize
education, emphasi zing theimportance of ongoing research, cross-disciplinary collaboration, and careful
implementation.
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I ntroduction

Artificid intelligence (Al) can bedefined asthe computers, machines, and other objectswith human-
likeintdlligenceaided by cognitiveabilities, learning and adaptability a ong with the decis on-making abilities
resulted from the breakthrough inventionsin the area of research and devel opment (Chen, Chen, & Lin,
2020). Now, Al has been globally applied in education, reshaping diverse parts of thelearning process, and
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isregarded as both eruptive aswell as disruptive technol ogy that is amending the educational landscape
acrosstheglobe.

Al has been used in education in varied forms and ways. With computers and computer-rel ated
technol ogies such astheinternet and the World Wide Web, Al beganto emerge.. Thishasled to web-based
and onlineintdligent education systemswhich offer individualized and adaptablelearning experiences. Al has
a s0 been ama gamated into embedded computer systems, humanoid robots, and web-based chatbots, which
can perform educationa functionsindividualy or in-collaborationwithingtructors (Chen, Chen, & Lin, 2020).

Al ineducation hasyielded favourable outcomes and benefits. Administrative dutieslike grading
assignments and mai ntai ning student records have been aided by Al-powered systems, helpinginstructorsto
focus on tailored training and assistance in a better way (Chen, Chen, & Lin, 2020) Al tools have also
contributed towards curriculum and content customisation and personalisation, tailoring to individual students’
needs and enhancing their learning experiences. Al isalso being utilized inintel ligent tutoring systems, that
givestailored feedback and adaptive training to students, resulting in better learning outcomes (A zevedo,
Bouchet, & Duffy, 2022)

Regardlessof all the positive effects, the gpplication of artificial intelligenceinthefield of education
prompts ethical concernsand obstacles. When applied in educational settings, privacy and security of data
arethecritica concerns(Dignum, 2021). Toimpart equitablelearning opportunitiesfor dl sudents Al dgorithms
must be addressed for biasnessand fairness(Yueet al., 2022). Likewise, educatorsmust attain skillsor gain
capabilitiesto understand and utilizeAl toolsin their teaching activitieseffectively (De Gagne, 2023).

Applications of Al in Education: An Overview

Thepotentia torevolutionizethelearning experiencehasalowed Al to gainsignificant considerationin
the educational settings. Al refersto the use of technol ogies such asmachinelearning and natural language
processing to analysedata, identify patterns, and make predictions, enabling educatorsto persondizelearning
for each student (Harry, 2023). Theintegration of Al in education hasthe potential to enhancethelearning
process, making it more personalized, engaging, and efficient. One of the key areas where Al has been
gppliedineducationisinthedeve opment of intelligent tutoring systems. These systems, known as Cognitive
Tutors, provide interactive learning environments that adapt to the individual needs of students (Baker, D’Mello,
Rodrigo, & Graesser, 2010). Cognitive Tutors, offer step-by-step feedback, specific messagesin response
tocommon errors, and on-demand ingructiona hints(K oedinger & Aleven, 2007) Thesefeatureshelp sudents
navigate through challenging concepts and provide targeted support when needed (Koedinger & Aleven,
2007). Theadaptivenatureof Al toolsalowsthemtoidentify areeswhere studentsare struggling and provide
additional practiceor resourcestoreinforcelearning.

Along with the education sector, Al has a so been appliedin medical and healthinformatics. TheAl
training has been integrated into healthinformati cs curriculato meet the evol ving needs of the hedlthcare
industry (Doroudi, 2022). Al tools have paved way for the enhancement of education through innovative
gpplicationsand persondized learning experiences. Therehavebeen promisingimprovementsintheeducation
of individuals with neurodevelopmental disorders. These tools can also be used to assess and improve students’
clinica skillsand decision-making abilities. Al hasbeen used in avariety of applicationsin higher education.
Universitieshavefound that Al toolsusage haveled to anincreasein enrolment, retention rates, and resource
management (Lukianets& Lukianets, 2023). At variouslevel ssuch asinstitutional, socid, and instructional
levels, Al has been capableto assist institutions, students, and instructors.

Broadly, the useof Al toolsin education hasshown vivid progressin recent years. Al hasthe potential
to upgradethelearning experience by providing personalized instruction, better |earning outcomes, and
streamlining educationa processes. Nonethel ess, thereisaneed to ensureresponsible and effectiveuse of Al
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toolswhich can be addressed by overcoming the challengeslike ethical considerations, management of data,
and the need for skilled resources. Teachers al so need to be equi pped with the necessary knowledge and
skillsto effectively integrate Al toolsinto their teaching practi ces (Nazaretsky, Cukurova, & Alexandron,
2022)Professional development programs that focus on Al education can help build teachers’ trust in Al-
powered educationd technol ogiesand enhancether ability toleveragethesetool sinthe dlassroom (Nazaretsky,
Aridly, Cukurova, & Alexandron, 2022).

Purpose of the Review Article

Thepurposeof thisreview articleisto provideacomprehensive overview of theexisting and emerging
roleof Al in educeation. Thereview amsto synthesizeknowledgefromtheliteratureontheintegration of Al in
education, including itsapplications, chalenges, and potentia benefits. By examining the current state of Al
training and theuse of Al tools, thisreview article seeksto inform future directions and advancementsin the
field. Furthermore, thereview articlewill identify gapsin thecurrent literature and highlight areasfor future
research and development inthefield of Al in education. In summary, the purpose of thisreview articleisto
provideacomprehensiveoverview of theexisting and emerging roleof Al in education. Theprimary research
inquiry of thiswork pertainsto the advancement of artificial intelligence technol ogies and the obstacles
encountered during their integration within the education domain.

Results and Discussion
Research Trendsand Important I nfor mation from Included Articles

Theintegration of Al has affirmed agrowing presencein educational settings, providing amyriad of
benefitsand prospectsfor both the educatorsaswell asthe learners. Thisintegration of Al hasled to the
introduction of variousAl toolsand their gpplications. These gpplicationsencompassintel ligent tutoring systems,
personaized learning platforms, automated assessment systems, facial recognition systemsand educational
chatbots (Adams & Chuah, 2022). These applications aimstowards achieving the objective of optimizing
students’ educational experiences, offer customised assistance, and boost the effectiveness of instructional
practices.

Astudytitled *“ Developing Al Literacy for Primary and Middle School Teachers in China: Based on
Structural Equation Modelling Analysis” (Zhao, Wu, & Luo , 2022) includes empirical findings about the
extent of Al literacy among teachersin China, and offersreevant insightsinto various effective Srategiesfor
fostering Al literacy among primary and middle school educators. A sample of 1013 teacherswas surveyed
and the collected datawas anal ysed with the aim of evaluating their level of Al literacy acrossfour distinct
dimensions. Knowing and UnderstandingAl, ApplyingAl, EvauatingAl Application, and Al Ethics. It found
that thereexistsastatisticaly significant and positiverel ationship between applying Al and thethree aspects
chosen for theanaysis. Educatorswho endorsed higher levelsof competencein utilisingAl werea so more
willing to possess adeeper comprehension of Al, determineits practica implementations, and think of its
ethical consegquences. Thesefindingsindicatethat to stimulateAl literacy among educators, itispivotd to
prioritisethedeve opment of their capacity to productively utiliseAl within educationd environments. Suchan
obj ective can befacilitated through professiona devel opment initiatives and training sessionsthat prepare
educatorswith experientid learning opportunitiesand pragmeti c understanding towardsthe utilisation of artificia
intelligencetechnologies. With anincreasein Al skilled teachers, therewill be deeper comprehension of the
prospectiveapplicationsof Al inthefield of education, assessitsefficacy, and effectively tackleethica concerns
associated with itsimplementation. Theresearch dso highlightstheimportance of thegovernmenta responsibility
infogteringAl literacy among educators. Thisreview paper recommendsthat thegovernment shouldimplement
measures to actively encourage and aid the development of teachers’ proficiency in Al literacy. This can be
accomplished by implementing policy efforts, allocating fundsfor professiona devel opment programmes, and
incorporating Al educationinto thecurriculum.
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A case study from Al Ain city in Abu Dhabi titled “How do Students Perceive Artificial Intelligence in
You tube Educationa Videos Sdection? (Farhi, Jajeli, & Hamdi, 2022) amsat investigating the perceptions
of studentsonthe utilization of Al whilesel ecting educational filmsontheYouTubeplatform. Thisresearch
focussesontheurban areaof Al Ain and examinesthe perspectives and affection of sudentswith regardsto
Al-related content availableon the YouTube platform. Thefindingsfrom the study underscore the growing
significanceof onlineplatformslikeYouTube, aseducationa resourcesfor both educatorsand learners. The
author acknowledged that the social media platforms including You Tube have undergone significant
transformationsand havehad apositiveimpact on variousfacets of our lives, including thedomain of education.
People mgorly link socia mediawith communication and pleasure, but it also playsasubstantia roleasan
educational platform. This study focuses on the analysis of individuals’ impression of Al as portrayed in
educationd filmsavailableon the YouTube platform. Through the examination of the preferencesand viewsof
studentsresiding inAl Ain City, theresearchers have provided insightsinto the manner inwhich Al isseen
withintherealm of instructiond content. Thisstudy holdssignificanceasit offerssignificant insghtsinto the
efficacy and influence of Al-rel ated educational videosavailable on the YouTube platform. The most useful
recommendation of thisstudy isregarding theneed to further investigatetherole of Al for ensuring content
relevancy, whichif done effectively can play asignificant rolein the modern learning and teaching styles.

Another study conducted by P. Limnaand others from Rangsit University of Thailand titled as “The use
of ChatGPT inthe digital era: Perspectives on chatbot implementation” has been analysed for this review
article. Theprimary objectiveof thisstudy istoinvestigatethe view point of educatorsand studentsin regard
totheutilization of ChatGPT inthefield of educationinthisdigital age (Limnaet d, 2023). Theresultsof the
study indicate that majority of the educators and studentswerein favour of using ChatGPT asatool inthe
educational settings. Theresultsreved that thischatbot hasbeen considered asavauabletool for delivering
prompt feedback, addressing inquiries, and offering ass stanceto the students. Educatorshave observed that
the ChatGPT hasthe potentia to lessen their workload by addressing familiar inquiriesthusalowing them
streamlinetheir effort towards more advanced and compl ex responsibilities. Regardless of the positiveviews
therewere concernsfrom the parti cipantsregarding the credibility of information dispersed by the chatbot as
wel| asthe probabl e negative affect of interpersona engagement among the studentsand theeducators. Other
prominent issuesof concern were privacy and data security. Thefindings could be utilised globally to assist
educatorsand policymakersin constructing well- informed decisionsfor proper application of ChatGPT in
theeducational domain.

Another study titled “Pre-Service Teachers’ Concerns about Social Robots in the Classroom: A Model
for Development” have been carried out to understand the image of robot incorporation both in the educational
areasaswell asinthesocid space(Istenicet a, 2021). Thisstudy indicatesthe need for further research and
devel opment regarding the guidelinesand frameworksto managetheissuesemerging from and the chalenges
associ ated with theintegration of social robotsin educationa settings. A mixed feelingsand concerns about
social robotsin the classroom have been observed among the pre-service teachers. Some of them have
negative opinion regarding the social robotsasthey may affect human-human interactionsand therol e of
teachersinthe classroom. They perceived the social robots asatechnol ogical tool that may replace human
teachersand restrict the devel opment of socid and emotiond skillsin students. On the other hand, somepre-
service teachers identified the potential benefits of social robots in improving student’s engagement and
motivation, aswel| as supporting personaized |earning experiences. The study suggeststhat the pre-service
education is crucial in shaping teachers’ beliefs and attitudes towards the social robots. Such a platform can
providethe pre-serviceteachersvarious opportunitiesto devel op abalanced perspectiveand makeinformed
decisions about the use of social robotsfor their futureteaching practices. Theanalysisof thestudy availsa
detailedingghtinto theattitudes and concernsof pre-serviceteachers, which could adin better designing and
implementation of teacher education programs. Itsresults could hel p the policy-makersto frame appropriate
policiesfor effective use of socia robotsin the classroom.
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Al Toolsin Higher Education

Theutilization of Al toolsinthe higher education sector has experienced adistinguished surgein
preva ence, presenting the poss bility of atransformativeimpact ontheoveral learning pattern of students. Al
toolshavefound gpplication inmentorship programswhich displaystheviability tooffer individualized ass stance
and encouragement to sudents, ass sting their navigation of both academic and professiond trgectories(Kobis
& Mehner, 2021). These Al systems have the capability to analyse student data and offer customized
recommendations, thereby enhancing the overall efficiency of mentoring programs. In order to ensurean
appropriate and ethical facilitation of Al inmentoring, itishighly significant to addressethical components
such asconfidentidity, transparency, and opennessto experience.

Al tools have shown promising outcomeswith regard to the heal th-rel ated di sciplines. Takinginto
consideration the health higher education, Al hasagreat potential toimprovethelearning processand they
yield better outcomes, specifically inlaboratory-based instructional settings(Sousaet d, 2021). Thesetools
offer virtual smulations, individualized feedback, and customized | earning experiences, which hd p studentsin
engaging inredlistic and interactive practicea ong with gaining information of their application. Thus, it canbe
implied that Al technology isan advantageous prospect for heath higher education, asit offers numerous
opportunitiesand innovationsthat can effectively increasethe engagement of student intheir learning activity.

Theartificid intelligencetechniquesd so providespeciadly designed ingtruction for various domains of
higher education. According to Hannan and Liu, these systems have the ability to examine student data,
including learning preferences and performance, through which they could deliver customi zed content and
recommendations (Hannan & Liu, 2023). TheAl technol ogy facilitates such asystem that could addressthe
specific strengths and weaknesses of each student. Along with all the pros mentioned above, itisequaly
important to acknowledgethat the application of Al techniques presents several obstaclesand issues. Hence,
for responsible and equitable use of Al in educationa environments, it isindispensableto provide careful
consideration to ethical issues, including but not limited to data privacy, a gorithmic bias, and the effectson
human interaction (Kobis& Mehner, 2021). Furthermore, in order to have successful implementation of Al
toolsitisnecessary to provide adequate training and support to the educators so that they can be proficient
enough to empl oy these technol ogiesand optimizetheir benefitswithin the educationd context (Hannan &
Liu, 2023).

Conclusion

Recent progressinthe use of Al toolsin education has shown promising advancements across various
domains. Theanaysisof researches done so far a ong with the ongoing efforts have recommended that the
integration of Al in education could be donebut thereisaneed toincorporateAl traininginto curricula. Al has
also been introduced to explore its impact on students’ learning experiences (Dao et al., 2022). The importance
of Al education in middle school technol ogy education has a so been recognized, with studiesfocusing onAl
competency development (Park & Kwon, 2023). Overal, recent progressintheuse of Al toolsin education
has demonstrated their potentia to enhancelearning experiencesand improve educationa outcomes.

Recommendation

TheadvancementsinAl toolsin education presentsvariousimplicationsfor futureresearch and practice.
First and foremogt, further researchesarerequired in different educationa contextsto exploretheeffectiveness
andimpact of Al tools. Thisincludesinvestigating the pedagogica approachesand strategiesthat can maximize
thebendfitsof Al toolsinenhancinglearning outcomes. Alongwith this, researches should focuson understanding
theethical considerationsand significance of usingAl tools, ensuring responsibleand equitable use.

Taking theeducationd practicesinto consderation, educatorsand i nstitutionsshould consider integrating
Al toolsconscioudly into their teaching practicesand curricula To atainthisaim thereisaneed for gppropriate
training and support for educators so that they could effectively utilizeAl toolsand integratetheminto their
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instructional strategies. Accessibility and inclusivity of Al toolsarealsothefocal points, whichwill helpin
discarding potentia biasesand promoting equal opportunitiesfor al learners.

Moreover, collaboration between researchers, educators, and devel opersisof great importanceto

driveinnovation and improvethedesign and functionality of Al toolsin education. Such collaboration can
addressthe peculiar needsand chalengesin different educationa contextsand advancethe development of
Al toolsthat alignwith educationa goalsand values.
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