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ABSTRACT

Artificial intelligence is the part of science
that is created by human intelligence processesin
machines, especially computer systems. Themain
goal of Al is to facilitate human-machine
interaction when accessing machines through
intelligent systems, human language processing,
speech recognition, and computer vision. The
demand for Al isincreasing around the world. Al
IS revolutionizing everything from real estate to
digital marketing, and education is no exception.
In fact, it plays a huge role in teaching and
learning. Schools and universities are now
leveraging artificial intelligence to improve
teaching methods and achieve better outcomes.
Currently, 86% of educators believe technology
should beanintegral part of education. Thiswhite
paper examines the extent to which Al has
transformed India’s education sector. Snce 2000,
there has been a sharp increase in the number of
I'T companies investing in the education sector to
provide students with personalized learning
experiences. Theresult is a positive performance
for students seeking to bridge the skills gap
between new students and experienced
professionals. Through qualitative research, this
paper provides an overview of artificial
intelligence, itsimpact on our daily lives, and how
it changes the way we think, perceive, and most
importantly, our lives. Finally, this article
examines various applications of Al in education
from the perspective of the Indian education
system.
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INTRODUCTION

Technology hasawaysplayed animportant rolein education, but the proliferation of smart devicesand
web-based curriculum hasmadeits use morewidespread than ever. With theadvent of artificid intelligencein
education, artificid intelligenceisbeing usedin avariety of waysto help sudentslearn. Artificid intelligenceis
an approach that allowscomputers, robots, or productsto think likeintelligent humans. Al isthe study of how
the human brain thinks, learns, makes decisions, and functionswhen trying to solve problems. According to
neuroscience, dl brainsare” mapped differently” andtherefore* learn differently.” Thelndian education system
ismainly based onthelack of moreinteractive and scientificteaching methods, whilesatisfaction and innovation
aregeneraly below average.

Technology hastransformed theworld of classroom|learning, especidly during the COVID-19 pandemic.
With the spread of smartphonesand computers, anyone can now useit easily. Thisalowsingtitutionsto spend
moretimewith their students. Educational institutions have the opportunity to accurately assess students
aptitude, attitude, and interests. First, Al-powered hyper-personalization hel psdevel op customized learning
inan environment based on thelearning modeand experiential skillsperformed. Second, theuseof intelligent
assstants (AmazonAlexa, Google Home, and Microsoft Cortana) and rel ated technol ogieshas grest potential
to support students.

Third, Al sygsemshd pingtitutionswith secondary tasks, such asgrading activities, providing persondized
attention to students, processing routine and repetitive paperwork, and managing logistica issues. . It'Il work
out somehow. Al-based analyticscan help.

Conduct multidisciplinary academic researchto transformlibrary processes and staffing requirements
to providearicher user experience. Most offices, collegesand schoolsin Delhi and Haryanahaveintroduced
innovativeuseof Al withfacia recognition to track attendance. Thissystem savesmorethan an hour per day,
creating additional timefor basic educationa activities.

Concise Background of Artificial Intelligence
YEAR EVENTS

1956 = JohnMcCarthy coinedtheterm “artificia intelligence” and hosted thefirst Al conference.

1969 @ Shakey isthefirst mobile generd purpose robot built. You can now dothingswith apurpose instead
of justalist of instructions.
1972 | Earl Sacerdoti developed ABSTRIPS, oneof thefirst hierarchical planning programs.
1978 | TheMOLGEN program, written by Mark Stefik and Peter Friedland at Stanford University,
has demonstrated that an object-oriented programming representation of knowledge can be used
to design genecloning experiments.
1980 @ Deveopment and salesof Lisp machines. First expert system shell and commercia application.
1997 | Thesupercomputer “Deep Blue’ was devel oped and defeated theworld chess champion. Creeting
thisgreat computer wasabig milestone for IBM.
2002 | Thefirst commercially successful robotic vacuum cleaner wascregte
2005- | Today we seevoice recognition, robotic processautomation (RPA), dancing robots, smart homes,
2019 | andother innovations.
2020 | BaidurdeasesLinearFoldAl algorithm to medical and scientific and medica teams
developing vaccinesin theearly stagesof the SARS-CoV-2 (COVID-19) pandemic. Theagorithm
canpredictthe vird RNA sequencein just 27 seconds. Thisis120timesfaster than other methods.
2021 | Facial recognition, text generation, speech recognition, pharmaceutical research, and automatic
trand ation capabilitiesare some of the achievementsAl deserves.
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Literature Review

Al will fundamentaly changeonlineeducation. Thishasthepotentia to expand India'sonlineeducation
market, which isexpected to reach $1.96 billion in 2021. Therole of teachersin the education systemis
irreplaceable, and Al can support and improvetheir work. Al isexpected to bridge the gap inlearning and
teaching methodsand delivery. By leveragingAl, studentsreceive personalized curriculum, tests, learning
strategies, and instruction. Thisposed achallengefor teachersasit was nearly impossible to manage and
provideinstruction that met each student’s specific needs.

AccordingtoBusinessToday (2023) Report: 47% of learning management toolswill beAl-enabled
by 2024. Furthermore, Al inthe education industry isexpected to achieve a CAGR of 40.3% between 2019
and 2025.

Many of hisEdTech companiesin Indiadevel opAl-poweredintelligent educational designanddigital
platformsto providelearning, testing and tutoring to students. Indian startup SpeEdL abshasdeveloped a
platformfor hybridlearning. In thisplatform, Al-based adaptivelearning complementslecture methods. Its
purposeisto provide studentswith the opportunity to practiceat their own pacewhileidentifyingandfilling
gapsinlearning and knowledge.

Vivek Var shney, founder of SpeEdL abs, said: We combine the value of professional educator
experience with artificial intelligence to find the best solutions to improve each student’s conceptual
understanding and academic performance. The platform providesAl-based adaptive practices, anaytical
dashboards, persondized improvement plans, and recommendation engines. Based on the student’ sactivities,
srengthsand wesknesses during thelearning processon the platform, an Al-powered persondized improvement
planiscreated to bridge the gap between students and teachers. Additionally, SpeEdL abs curate content and
adapt it to sudents' learning curvesthrough persondized content and performancetracking through theportal .
Al-based education solutions can read student facial expressionsto understand when and where studentsare
having difficulty, and | ater adapt and modify |essonsto meet students' specific needs.

Prem M ohan says: Sowhat doesthismean for children? Will Al changetheway children learn?
Artificia intelligencein education hasthe potential to beagame-changer for dl children. Many schoolsacross
thecountry areaready usngAl and want to know how it can help their children. The World Economic Forum
predictsthat by 2025, most companieswill have adopted technologiessuch asML. Thesestrongly encourage
Governmentsand educational ingtitutionsto focuson both STEM and non-cognitive soft skillsto meet future
needs, and therapidly increasing number of relevant training and skills.

AccordingtoaMicrosoft report, “ Advancesin technology will dramatically changetheworld of work,
with up to 50% of exigting jobsinthe United States alone potentialy being replaced by automation.”.

Theuseof artificia intelligence automates administrative tasks and allowsteachersto usetheir time
moreefficiently. Thiswill improvethequality of education and makeit accessibleto more peopleintheform
of intelligent content. Digital education can be created in theform of digital textbooksand study guidesto
increase engagement. Al isreshaping and rei nventing education. The combination of teacher expertisesand the
best facilitieswill shapethefuture of education and the entire concept of learning. Al alowsteachersto
understand their students better and go beyond traditional, old-school teaching and learning styles. Another
great benefit of Al-based educationisthat it introduces studentsto thistechnology from avery early ageand
exposes curiousyoung mindsto innovations, ideas, and knowledge about thisamazing technol ogy.

Artifical Intelligence in Ambience of Indian Education

India’s school education system isone of thelargest intheworld. However, India’ s public (state)
education systemisweak and underfunded. Itisnot just about old challenges such asinadequateinfrastructure,
insufficient skillsand amotivated teacher workforce (facing isolation and lack of trust), but al so about growing
inequalitiesinthe sector that lead to Stratification isa so aproblem. Wemust al so addressthe new challenges
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of increased privati zation and commercialization. Thespread of digital technology isa so uneven, contributing
todraification.

Themain educationa chalenge contributing to thelow learning level sin Indian school s (both publicand
private) isthereliance on memorization of content rather than meaning-making. Year 2005. Theaimisto
complement the curriculum by ensuring that the content of the textbooksis memorized by the teacher and
reflected inwritten examinations, which are the main method of ng learning. Many studentsdo not
understand the conceptsthat the content istrying to convey. According toASER research, the mgjority of 8th
grade students cannot read their 2nd grade textbooks or solve 2nd grade math problems. Second, dueto
large classsizesand aninsufficient number of teachersrel ative to the number of classesand departmentsin
schools, teachersare unableto respond to individual learners, learning levels, and learning needs (and /or
unmotivated). An understanding and interest ininvolving sudentsin thelearning process. Content, pedagogy,
and assessment follow aone-size-fits-all approach, resultinginlow levelsof learning.

Artifical Intelligence in Education

Thedtarting point for Al initscurrent formistheavailability of large datasets. That codeiswritten by
humans and generated by machinesto extract and analyze datato derive patternsand execute. Thefact that
in education such big dataincludes educationa content devel oped by teachers, educators, educational systems,
experts, databases of pedagogical approaches/methods, and eval uation databases, asthey can be narrowed
downthroughdata. It leadsto dataisrel atively static. Dynamic big dataincludesinformation about transactions
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(lessonsand activities) and student responsesto activities and assessments. Thisbig datacan be used to
devel op agorithmsthat can support:

1. Sdf-learning through adaptive practice.

2. Personalizedinstructionthat allowsfor individualized content, pedagogy, and assessment for each
student reactionsto past activitiesand reviews.

Intelligent tutoring system.
Educationa agent.
School management system.

Macro diagnostic and predi ctive model sfor al learning groups (by geography, demographic profile,
classes, medium of instruction, subjectsand other categories).

Thegod sof organizationsdesigningA.| gpplicationsintheeduceation sector includethetask of retrieving
largeamountsof curriculum resources, including metadataabout subject areas, relevant gradelevels, languages,
resourcetypes, fileformats, resourcelevels, etc. Role (Introduction) for example, NCERT listsaset of 31
such metadata elements that can tag resources available in the NROER (National Repository of Open
Educational Resources) repository. Another task isto record the actual use of these resourcesin different
learning Stuations, teacher activities (pedagogy), andlearners reactionsto the content. Thistypicaly identifies
studentsthrough assessment proceduresaimed at determining their level of learning/understanding. Before
and after transactionswith resources. By anayzing whether thelearner haslearned/understood the concept,
feedback regarding that particul ar resource unit and transactiona approach isrecorded. Record thousandsor
millions of responsesto different resource units of aconcept (along with teacher and learner profiles) and
combinethese resource unitsand different processing methods with feedback (to obtain positivelearning
effects), thea gorithm hel psidentify. Effectivelearning resourcesand methodsin learning contexts. It isbelieved
that i dentifying appropriate content al ong atransactiona gpproach will improvetheefficiency and effectiveness
of education. The same can a so support self-learning. Students can respond to assessment activitiesusing the
resources provided by the Al engine and providefeedback on their learning from the content and activities
provided. Based on the analysisof thefeedback, theAl engine makes suggestionsto provide more content
and activitiestothelearner.

o ok~ W

The Role of Artificial Intelligence in the Indian Education Sector

Theadvent of artificia intelligence (Al) isadramatic change not only inthefield of technology, where
Al isused to automate systemstoimprove performanceand efficiency, but alsointheway Al makesdally life
easer and moreefficient brings. Keeping thingssmpleisrarely appreciated. Artificial intelligenceincreases
the speed, accuracy, and efficiency of human endeavors. Al isnow widely used inavariety of areas, including
mobile phones, socia networks, and activethreat prevention and response. Therefore, Al and machinelearning
toolsneed to processdifferent types of datato achieve good results. Learning annotationsisessential. Al can
perform accuratered-timediagnosisof diseasesin variousfieldssuch asautomotive (self-driving cars), virtua
assistantsor Chat bot, retail and e-commerce, manufacturing, cybersecurity, healthcare, and medical image
andyds. Includingtraining.
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Recently, many Al applicationshave been devel oped for the education sector. And so many processes
have become easi er and faster. Students can participatein online courseswithout interruption and can access
al learning materialsfrom their computers, |aptopsand smart devices, making it easy to participatein courses
without attending physical classes. Many automation tasksare also handled by Al, making processesrun
more smoothly and saving timeand money.

Artificia intelligence providesasecure solution to ensuretheintegrity of onlinetest system assessments
inacog-effectiveand scaablemanner. Al reducesor diminatestheneed for physca supervisorsandinspectors,
making deployments much more scalable. And Al-powered onlinemonitoring providesautomatic visibility
into suchincidents. Alertsare often automated. Thismakesthe system highly reliablefor conducting rigorous
examswithout the hassle and risk of going to atest center. Al-powered remote proctoring makesonline
examssafefor remote users.

A safe and cost-effectiveway to prevent cheating in online exams. System algorithmshel p detect and
prevent cheating during the online exam process. From chat botsto automation, Al isincreasing day by day
in education and we need to see and experience even better Al applicationsin thefuture.

» RemoteMonitoringusingA.l.: Onlineproctoring createslarge amountsof image/audio/video streams
that can also be automatically analyzed using Al-based algorithms. Products such as U-Can Assess
and Smart Exam meet rigoroustesting standards and remote proctoring services.

» Artificial Intelligencewill help you with afair Examination: A.l. surveillance assessment usesa
combination of artificid intelligenceand human observers. Video of test takerstaking thetest isrecorded
viawebcam, allowing theAl to flag and report suspi cious movements and activities. Al-powered
proctorsaresoftwarethat often utilizesartificia intelligence (Al) to monitor test tekers. It he pseducationa
ingtitutions by recognizing voicesand recognizing others astest takers. Thisinnovation aso provides
theability to freeze acandidate’scomputer or phone screen to prevent other tabsfrom opening onthe
device. Top examinerscanread examinees eyemovements. That is, thetest taker isreading on another
deviceor book. You can al so record body gestures and movements. In some cases, audio and video
recordingsof candidateswill bemade. If aproblem occurs, amessagewill be sent to theauthorities

» Learningwith Chatbots: Thischat-bot isavailable 24/7 and can answer questionsfrom studentsand
prospective students about admissions, fees, subjects, classes, teachers, and more. Weareavailable
to ass st studentswith any questionsthey may haveat any time of the day. Educational chatbotswork
very effectively and efficiently. Present specific topicsto your studentsintheform of text, images,
videos, or acombination thereof. After |earning the subject matter, studentstake aquiz and present
their resultsto theteacher.

» Personalized L ear ning with Recommendations: Al hel ps students get personalized answersto
relevant questionsfrom their teachers. It also hel pstrain students on classroom materialsand the
problemsand questionsthey will facein onlinesessons. Studentsnow havealarger systemfor interacting
withtheir professors. Al providesrapid feedback, worksdirectly with students, and providesall the
equipment needed for distancelearning.

»  Education AcrossBorders. Al can now manage education systems, including exams, acrossborders.
Al makesit easy to study any courseanywherein theworld, anytime, anywhere. Many Al applications
are used in education systemsto help students progressin online courses and exams, and to hel p many
schoolsand universitiesaround theworld find suitable students.

Education Platforms based on Al to improve Sudent L earning

Al isaready being successfully used in several education fieldsto improve student learning and
devel opment and educator performance.
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Let'stakeacloser look at some applications.

A. Mental Health: A child’'semotiona stateaffectstheir ability to stay focused, engaged, and motivated
whilelearning. Using emotion recognition technology, virtual schoolscan bejust aseffectiveasin-
personlearning environments. Gamification also makeslearning fed likeplay. Additionally, Al canhelp
identify where studentsare having troubleand help themimproveand ultimately excel.

B. Thechildren work together with A.I: Nao isahumanoid robot that can talk, move, and teach
children everything from reading and writing to computer programming. Nao engageskidsin science,
technology, engineering, and math (STEM) learning and providesfun programming labs. Thisbasic
introduction to coding alows studentsto instruct robotsto perform specific tasks, such as: B. Hand
gesturesor choreographed dance. Thisgives studentsthe opportunity to get used to tel ling robots (or
programs) what to do and preparethem for afuture where robotsand humanswork together.

C. Thinkgter Math: Thinkster Mathisatutoring app that combinesamath curriculumwith apersondized
teaching style. Thisapp usesAl and ML to visualize how studentsare thinking while solving math
problems. Thisalowsthetutor to quickly identify areasinthe child’sthinking and reasoning that need
to be addressed. Then, support them by providing instant, personalized feedback.

D. Brainly: Thiseducational platform allows students to ask questions about their homework and
automatically recelveverified answersfromtheir classmates. Ultimately, Brainy can help Studentslearn
faster and use ML agorithmsto filter out spam.

F. Content TechnologiesCo., Ltd. (CTI): ThisA.l company usesdeep |earning to create customized
learning toolsfor students. Theonly tool, Just TheFacts101, allowsteachersto easily import curriculum
into her CTI engine. Machinesthen use al gorithmsto create personali zed textbooks and coursework
based on the core concepts. Cram101 isanother example of an Al-powered product. This product
can turn any textbook into asmart study guide, providing easy content to study quickly. Thetool also
generates multi ple-choi ce questions, which hel ps students savetime and study more effectively.

G Gradescope: Thisplatform reducesthetimeneeded for grading (reducing ateacher’sgrading timeby
over 70% of her time) and provides student datathat showswhere additional support isneeded.

H. Duolingo: With over 120 million usersworldwide, Duo lingo hasawide user basethat extends beyond
theclassroom. Availablein 19 1anguages, anyone using theapp canlearn aforeignlanguage and devel op
skillsover time. With quizzes and other tests, the program adaptsto each user’ sabilitiesand provides
new challenges. |. Third Space L earning: Thisisan online math tutoring organi zation. Wework with
schoolsto closelearning gaps by providing her one-on-onemath tutoring to children who need it most.
Weareafully accredited partner of the National Tutoring Programmed, providing personaized online
math’ stutoring to primary and secondary school studentsacrossthe UK. Areasof expertise: KS2
SAT Intervention Programs, GCSE Mathemati cs Foundation and More Advanced | nterventions.

J.  LittleDragon: Little Dragonisthefirst tutoring app that tracks and respondsto students’ changing
emotiond states. Emotiona Al detects conditions such asboredom or irritation and adapts content to
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optimizethelearning experience. Little Dragon usesthebehavioral and emotional aspectsof learningto
“seg”’” studentsand match each learner with atail ored friend/teacher.

Challenges and How T1 Overcome?

Recent research suggeststhat research onA.1 in education has primarily focused on devel oped countries
andislimitedin developing countries. Thereare several limitationsand challengesthat both countriesface
when harnessing the potential of A.l technology toimprovetheir education systems.

Challenge#1: Comprehensive public policy onAl for development.

Al hasgreat potential toimprove education systems, but 360-degreeintegration of Al into education
requiresdecisive politica support. Educational |eadersneed financial and ethica support sothey canfocuson
giving learnersthe skillsthey need to succeed in her Al society. Currently, advancesinAl ineducation are
coming from the private sector, such as LightSide, Coursera, McGraw-Hill, Pearson, and IBM, but
Governmentsare struggling to managethem. Al public policy developmentsin education aretill intheir
infancy, but are expected to increase over the next decade. Government policy must answer questionsto
devel op solutionsand palicies, support theinnovation ecosystem, and harnessthe power of Al ineducation.

Severd countrieshavedready madesignificant financia commitmentsto establishing Al research centers
and recruiting and preparing Al experts. The Government isalsoinvesting in Al research and education by
establishing Al academic excellence centers, grants, and anetwork of research ingtitutes. Countriessuch as
Argentina, Singapore, Estonia, Mdaysa, Kenya, France, South K orea, and Germany have established industry-
academiapartnershipsto sharemateria and financid resources. Collaboration between universitiesand research
indtitutesfacilitatesjoint research and industry collaboration, promoting industry-academiacollaboration.

Challenge2: Al adoption and equity in education

Al candeepenexistinginequditiesand divisions, creating adigital divideasdisadvantaged groupsmay
be excluded from Al-enabled education. It hasanature.

Thedigita divideisanew typeof divideinleveraging data-driven knowledgeto makeintdligent decisons.

Equality andincluson should be corevauesin policy-making. Theurgency of infrastructure deve opment
in devel oping countriesLessonsfrom past experienceswith digital rightsfor rich and poor studentsbridging
thegender gap ,L ack of language and culturally appropriate content. Severa policiesneedto beputin place
to addressthesefundamental barriers. Itisimportant to consider the I nternet asahuman right and establish
someinternational dliancesto build bascinfrastructureevenfor the poorest devel oping countries. For example:
The Broadband Commission for Sustai nable Devel opment isactivein promoting broadband in devel oping
countriesand underserved communities.

Challenge 3: Preparing teachersfor Al-powered education

Solving the existing problemsfaced by teachersisof paramount importance. Teachersremain at the
forefront of education, asthe creative and soci o-emotional aspects of education should never beignored. In
thisprocess, Al-powered softwarein education must provide arobust framework for cognitive, ingtructiond,
and large-scaletest results. Severa countriesare devel oping policiesto support nationa effortsinthe EdTech
industry, empowering teachersand school s, fostering innovation, and strengthening their efforts. Congderation
should begivento aclear understanding of how Al-powered systems can facilitatelearning valuejudgments.
Research and dataanalysisskillsto interpret dataprovided by Al-enabled systems.

UseAl to perform repetitivetasks help learners devel op new skillsand competenciesthat cannot be
replaced by machines.

Challenge4: Building ahigh-quality integrated datasystem

Thedatawe haveissporadic, unevenly distributed, and limited. Additionally, learning outcomesare
closely linked to students’ mental health, socio-economic status, family and background. Additionally,
Government policiesand related factors can affect academic performance. A fully functional dataanalysis
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system can open up opportunitiesfor Al-powered predictive and machinelearning a gorithms. However, the
technology used to collect datamay prove costly for low- and middle-income countries. Costsand benefits
must be carefully weighed.

Challenge5: Ethicsand transparency

WhenimplementingAl, certain socid and ethical concernsmust be.considered. Technology isadvancing
rapidly, and what isimpossibletoday may be possibletomorrow. Privacy and security aretopicsthat quickly
comeup indiscuss onsabout dataethics. The challengeisto use persond datawhileensuring that individuals
privacy settingsand personaly identifiableinformation are protected.

Data collection and use must be based on explicit and informed consent, aswell astransparency and
farness

CONCLUSION

Al canbeaboonfor parentswho are constantly paying attentionto their children’ssocial lives. Using
Al technology, wewill beableto monitor our children’sonlineinteractionsmore closely than ever before.
Schoolsuse softwarethat analyzes data points such as: How well the material isunderstood by the students.
Next, dividethe childreninto groups according to their needs. Al gives her the ability to accessher 24/7
accessto teachersand lessons anytime, anywhere. Al can be used as an educational tool to guide students
towardstheir goa sthrough personalized feedback on homework, tests, etc. based onAl dgorithms. Artificial
intelligence can handle simpletasks, so wedon’t have to spend time doing mundanetaskslike organizing
emailsor finding files, and automation hasthe potentia to makeeveryone'sliveseaser. Thefuture of education
isherel Al isamajor driver of changein education. Thereare many benefitsof Al. All students have equal
access, regardlessof learning ability or disability. Thismakesabig differencebecausenot al childrenlearn at
thesame pace or havesimilar skills. Withthehelp of Al, studentscan maketheir future brighter.
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