Contents

1 Introduction.............. ...ttt
L.~ Whnt IS ATtHicUINBEINERHGE ) "oouliis &0 s danm woms fun saar v
1.20 A Brief Introduction to AT TeChRIGUES &« cvvi . ons ivn snmssase
1.3 A Brief Introduction to Al Technologies. . ...................
1.4 Roles forAlInEducation ...................ooiiiiiin...
1.5 Applications of AL ... ...t
1.6 Is Al Needed in Higher Education? ... .........ccovvivnnnnn.
L AT Higher BRUCaon: .5 we § ooy dassb o s e s gia samass
1.8 How Can Al Be Used to Enhance Education?. ................
1.9 Artificial Intelligence in Higher Education . . .................
1.10 Companies Bringing Al to Use in Education. . ................
L11 Benetitsol AL for SIRIRRIR. ..o v womsrs o s g m g
Al I o3 T V41 )< Mmoo o e O AN
References

2.1 What Is Meant by an Intelligent Tutoring System?.............
2.2 Need for an Intelligent Tutoring System . .. ..........ovvun...
2.3 How Are Intelligence Tutoring Systems Influencing Education? . .
2.4 Benefits of Intelligent Tutoring Systems . ... .................
2.5 Examples of Intelligent Tutoring Systems. . ..................
2.6 Intelligent Tutoring Systems and Online Learning .............
2.7 Development of an Intelligent Tutoring System ...............
2.8 Limitations of Intelligent Tutoring Systems ..................
2.9 The Future of Intelligent Tutoring Systems. . . ................
UL AbLEh T (e Tey AR R I e e e e T s
References

Bl WHALIS LY., .ovrsemen Bt Lol dies il emstighomman it
82 Using NLP for BEducational/ AetiVities ... . 5 s bf wdisain vt
3.3 Benefits and Uses of NLP in Education

......................



Contents

3.4 Use Cases and Examples/Applications of NLP in Education . . . .. 51
3.5 COnCIUSION v o vioin o simin s wimis spnih S0 S s wale Wafis WATHS $ie s o 53
RATBONOOE. (v v winie s inins s simie e soms mimiss S8 SR SR8 Sh S0 e 53
Predictive Analytics in Education . . ........................... 55
4.1 WhatIs Predictive Analytics? . .....oovviiiiiiiiiiniinnn 55
42 Examples of Predictive Analytics .................o0oiennns 55
4.3 The Evolution of Predictive Analytics in Education . ........... 56
4.4 Reasons for Using Predictive Analytics in Higher Education . . . .. 57
4.5 Predictive Analytics Significance in Education................ 59
4.6 How Is Predictive Analytics Changing Education?............. 59
47 How Does Predictive Analytics Help Higher Education? . ....... 60
4.8 Predictive Analytics Uses in Education. ...............oovnns 60
4.9 How to Use Predictive Analytics in Education .. .............. 60
4.10 Predictive Analytics in Higher Education: Guiding

Practices forEthical Use . . .......conoiiiiianniiisinianes 62
4.11 How to Implement Predictive Analytics for Education:

BEST PrACHICEE vy vesin oo s eregsdisiin: s simme-asu:a aibieim s § 68
4.12 Advantages of Predictive Analytics in Education .............. 69
4.13 Examples of Predictive Analytics in Education. ............... 70
A0 Cage SRITIES. oo o fima T E55 A0S SA LSS G s RIS bare s 71
4.15 The Benefits of Predictive Analytics in Higher

and Further BAuCaEON . . «oio s ste i vsesimimim o m srmpmn Biepobgivig /o8 74
4.16 How Colleges Should Go About Selecting a Predictive

AnalVHCB VERAOL o o s ssiin o s v ssisgbssinmn ssima go v vsmwwie qpme 73
4.17 Using Predictive Analytics ineLearning . .................... 78
4.18 The Future of Predictive Analytics in Education. .............. 79
4.19 How to Prepare for the Future of Predictive Analytics

FOL IO . oo s s migisospsio o wiwso'ia oty s O 80
420 CONEIIBION ;s 0-vrsuymsvswmansisnsss seornes AR i atyrs, sREATe v bt oo td 2ol 81
Reforences. ... - somam s o Bl Iamimin Gu it o d b iionson 81
Al for Mobile Learming .. . .. ..o v sivsseios o isismesssos s pebses 83
5.1 What Is Mobile Learning, and How and Why Did

Tt Beconic WIOBSPERBAT . . cix iwiss s, o vionmni vinsisis oisin s 4787 iis 83
5.2 Why Adopt Mobile Learning?. .. ........cooovvvinineiinnas 84
5.3 Key Characteristics of mLearning . . ...............coovninn 85
5.4 What Are the Challenges That Mobile Learning

in Education Overcomes? . . .. .o snseonasmisrsossansinine 86
5.5 Role of Mobile Learning Solutions in the Education Industry .... 87
5.6 Key Benefits of Mobile Learning for Higher

EdicAtion SHIGBIE . o s s visms s svammos s s s s v atee s s s 89
5.7 The Impact of Mobile Learning on the Future of Education. . . . .. 90
5.8 Pros and Cons of Mobile Learning . . ... vvvsvaanoin s it 93
5.9 How Are Mobile Learning Apps Taking Advantage of AI?. ... ... 94




Contents xi

5.11 Application of Al in Mobile Learning....................... 98
5.12 Using Al to Create Personalized Learning Paths
1 MODIE LBRIING 4 oo ks s sy S s m e s 100
5.13 The Challenges of Al-Based Mobile Learning ................ 101
L9 2 B80T TS {1 9T0) IR R eV Pl M PTT (T G W R T = S e 102
L35 27T O ORI i B30 0 X% NENETE £ IOt A 102
6 Al-Enabled Gamification in Education ........................ 105
6.1 What I8/ GamifCamonT . o v s wrisee s s a1 S S s s s 105
6.2 Reasons to Implement Gamification .................c.cuvnn. 106
6.3 Gamification in an Educational Context . .................... 106
6.4 How Can Gamification Benefit Education?. ... ............... 107
6.5 How Can Gamification Transform Education? . ............... 108
6.6 Gamification and Artificial Intelligence. . ... ................. 109
6.7 Educational Gamification Powered by AL .. .................. 110
6.8 Incorporating Al Into Educational Games. ................... 112
0.9 HEERBIIRION - o e s e st S et 22 113
REIGHSHOEE, oo vann vhnsd it sl 0o 9 el s v e 2004 113
7 AR,VR,andAlfor Education. ...................cccoviui.... 115
TUL . What Is ARBnE VIRT. o wvmis s suvetnge srotmrs ey s a5 5 igms 115
7.2 How Does VR/AR Fit into the Education System?............. 116
7.3 Reasons to Use AR and VR in the Classroom . ................ 116
7.4 The Present Applications of VR and AR in Education .......... 118
7.5 Examples of VR and AR in Education. . ..................... 124
7.6 Advantages and Challenges of Using AR in Education. . ........ 125
7.7 Advantages and Challenges of Using Virtual
Reabity in BOMCAHON: o v somis st wisnide oo s i v 5rems 126
7i8. AL Mests VR anid AR m. vt v o oo oo b 505 s e v oo, e 129
7.9 How AR, VR, and Al Technology Make Education
% Fe T T ] L [ e . N ISRy B A 129
7.10 Benefits of Using VR, AR, or Al in a Classroom Setting ........ 130
7.11 How VR, AR, and AI Will Transform Universities? . ........... 131
12, Concusion)se divaives baseastd i de ol oM sosn co bl LG 135
B O o e o s S B B s 3o et TP A B o o 135
8  Al-Based Online/eLearning Platforms . . . ...................... 137
8.1 What Is an Al-Based eLearning Platform? . .................. 137
2 Why Use AT eIleatAING? o cuv o vove s ams civns wa i A msrs walis 137
8.3 How Are ML and AI Enhancing Online Learning?............. 138
8.4 Benefits of Using Aland ML in eLearning . .................. 139
85 Solutions for AI/ML in Online Education . . .................. 141
8.6 Various Ways Al-Based eLearning Platform Can Shape
I NC L COTTUTIR. <. oo vemswis oo e I A B B A RO 142
8.7 Different Ways That Al Is Being Used in eLearning. ........... 143

B8 Typesof Alin Onlinge EAUcCation'. . . .. .civvveiinytannvrnnnns 146




Xii

10

Contents

8.9 How Is Al Revolutionizing the eLearning Industry?............ 147
810 AVs Fepact onfeLBaRmIRE L\ diiei e v worid bioibos’ simed niiatan i 149
8.11 How Al Is Transforming eLearning?............oooiiiinn. .. 150
8.12 Ways Artificial Intelligence Is Transformed eLearning.......... 152
8.13 Examples of Al Being Used ineLearning.................... 154
£.14 "The Futine of BLBEINING « o vamm ams e s swws aabi s s 155
8.15 Where Do You See the Future of Al in eLearning?............. 156
8.16 Potential Applications of Al in Remote Education ............. 156
8.17 What Is AlaaS ineLearningT. . «ccvcoe o ven v e vman o spins o 157
BIB (CONGIIBION:: ruviie comse s somis, spuisi oiviss, Ege St saKe g se sy s 157
RETETENOBRL S iraren 1amis Lo S50 e SUais yots i wese SIvmrs §Iesis vine & w7 ok 158
AT-Ennbled Spaart Leatmiing . .. bl siiis van ¢ dws sfis v 3 e o 161
9.1 ‘What s Smarl BOUSHHORT o sk an Sise i as saies weEieelan ok 161
9.2 Smart Education vs. Traditional. ... . ... coisei e van Whaie s 162
9.3  Why Should You Choose a Smart Education System? .......... 162
0.4, WhatIs Stistt LEarming o o b ovvaos e sosbiiiod ¥she veee s 164
9.5 Smart Learning: The Wave of Higher Education in the Future . ... 165
9.6 Pillors:of SITait TBRING & o o vun vians suas st sl s aise 3 166
9.7 The Challenges and Barriers to Smart Learning . .. ............ 167
9.8 Al Is the Next Step of Smart Learning ...................... 167
9.9 Applying Artificial Intelligence to Smart Learning. . ........... 169
9.10 Al-Enabled Smart Learning Examples ...............o00o0n. 170
QLT CONCIUSION < s-svs s sl vl s mase, Vs, enm § ses sy v 17t
T ORRE . v s L7 e sk GEIRE, b Sl 5o 5 A IR, T R BRI 171
Chathots for Edueatibni .., (e Sl s vyt s e 7oas 173
T L, WHat B CRRIOET. .o oo s mmnies ittt MALEALGEN £ vt 173
10.2 . Chatbots Also Participate in Bdueation . /. .o .l v i en s 173
10.3 To What End Are Al Chatbots Being Adopted

by the Bducafion SEton? . wwa-aumi swei e faw st Wi wap 175
10.4 How Do Chatbots Transform the Traditional

BdubatiohBmeessdi L ooplansl B WA bl W Uiy v 177
10.5 How Can We Best Put Chatbots to Use for Education

and EaaiEIer T oo s g s i S 179
10.6 How Can Chatbots Be Utilized in Higher Education?. ......... 181
10.7 Best Chatbots for Higher Education , .. ...aeveaenvanaanison 182
10.8 Various Ways in Which Al and Chatbots Influence

e R G O L oo v i o o i i, Wi o i 183
10.9 Advantages of Al-based Chatbots in Education .............. 184
10.10 Benefits of Using Al Chatbots in the Education Sector. .. ...... 185

10.11 How AI Chatbots Are Changing Mobile Learning
10.12 How Universities Are Using Education Chatbots

10.13 Institutions that Deployed Educational Chatbots. . ............




Contents xiii

11

12

10.15 Future of Al Chatbots in the Education Industry. ............. 196
BOULG. CCOMOIIRIIE s voare sovsvn v st S0 o SR it A s, St 4 197
REIETEIOER: b finny =i som sy Sam T SR S5 e R s S5 St omre 197
Al-Assisted Remote Proctored Examinations . .................. 199
11.1  What Is Remote Proctoring? . ..., .. 199
11.2  Online Proctoring System (OPS): An Overview . ............. 200
11.3 What Is AL PROCIOTINE T . e vmess sonve s smans snmsms sosmnia wam o o 0 a0s 202
11.4 How Can Al Improve Remote Proctoring Services?........... 203
11.5 How Al-Based Remote Proctoring Work?. . ................. 203
11.6  How AI Prevents Cheating in Remote Proctoring Exams? . . . . . . 204
11.7  Al-Assisted Proctoring Software for Monitoring

Online EXams. . ...t 205
11.8 Al Technologies Used for Remote Proctoring. .. ............. 206
L9 Challengesand Oppemtiities .. eews v v o o v ey v 207
11.10 Future of Al-Based Proctoring Systems . ................... 208
18l SCOnEINBIO s sevmea s S0 e R e AR m 900 feoeins e mans. snee 210
|2 1 LR MW N B b A L sl | < MR e Vol LT D SN 210
Ethics of Artificial Intelligence in Education . ... ............. ... 213
121 Biblosan AL v v som s s s 5 o 9 anes sIBes Sem s i 213
12.2  Ethical Implications of Artificial Intelligence . ............... 214
12.3  Ethical Issues of Al in Education. . ........................ 214
12.4  The Ethical Framework for Al in Education . . ............... 218
12.5 Investigating the Moral Implications of Al

T BT 2 CRAREIOONNS - o oo soomens s i oo i s s 505 G560 B MR 219
12.6  Artificial Intelligence in Higher Education: Ethical Questions ... 221
12.7 Elements to Consider and Questions to Ask ................. 222
12.8 Recommendations to Enhance AI Implementation

inEducation......... ... ... .. 224
210 N O THISTONE . M s hin wevass toss htssnchbioinan s sosediessmicnminkrs 228

B B BT OTI TR o b et Lol sl esvomcrs morsar s s N R TS A S 228



