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The Educational Use of Artificial Intelligence and the Task of
Geography Education in the Era of the Fourth
Industrial Revolution
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Abstract : The purpose of this study is to investigate the rationale for incorporating artificial intelligence (AI)
in the educational context in preparation for the era of the 4th industrial revolution and introduce representative
Al tutoring systems. In addition, this article discusses tasks that geography educators should be interested when
adopting Al into education. The AI systems are pedagogically beneficial because they support individualized
learning and are developing into an effective system by introducing the achievements of learning science.
Moreover, they are evolving into a system that encompasses not only cognitive but also affective domains. This
research classified the AI education platforms into computer-aided Al intelligent tutoring system, dialogue-based
tutoring system, and exploratory learning environment, and furthermore presented representative examples.
Finally, this study discusses the need for research related to developing specialized systems and strategies for
geographic learning, building a detailed database on learning processes, and expanding to various strategies. This
research expands academic horizons by investigating Al in the educational context and trigger further discussions
on the use of Al in geography education.

Key Words : The Fourth Industrial Revolution, Artificial intelligence, Tutoring system, Geographic teaching and

learning strategies
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et A&EE BN AucTuors 83 FE7F FEGIte ARE SAT K $E0] Fl WA= 43,

= Auuor o}k TP SHEAICE F50] HelE mad] SholA] 3 PR 2 L 7RI v, Bl ofd do] ¥R IRARE:
o] Tk SOl BT B4, %, B2 ARk ShEs deh)

T3 4, AutoTutorOllA2] s T3t
Z32] : Graesser er al, 20052:613,

H 2, AutoTutor®| L3} 0|5 AX|

oI5 £ A7 oA
2q A o Atgro] ol Wik sl Aol gl
Za A%

A 2] F deke Ak A | 9A1E Pelmsauth £ 2L AR of| Azl
2AYe BYrtar o T9X) A BAL,

(main question)

HIZ(pump) | YA o B2 BEE 873D T A2 gluar

SE(in) | Shgol F AEo] Gohes she ohy ARolt 21 | of BAlel Felol thal o g A AdsHLr

mgme | 3o A8 tietololtiofold reiEl ol Hast | Felo] ofgt of BAle] thet Wol o WO AFY

(prompt) =5 3] 7k87?
e m=)
Y 7] 40 sl AE B oFF FokR(FA), TORUFH), AL gotr(F)
(short feedback)

o] gt Z2lo] F7)= gola(3Hgo| o Skt

A (correction) | 7AFoIt HBEIA| ke A& TH7] 7} o mrm e
ga Ly

Fasericny | 51 SV SEEINICEVITIEAE | 2 g oy 2919) vt 2oka,

HEE 2719 RS 2he SRl edEr 79

Planswer) | 7 AHelo] Tigt s AR S oA L ] o e,

ZF EAl0l tiet 599 271 $Ys] higel] 2e ¥

Aoy | Fa Aol 2A) del eaR g AN | STl 2

24 Nye er al, 2014:435,
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AutoTutor= 7]Z29] AutoTutor} B| 5} skojo| Hx]
SIS oS aEoR FE ZoE yeidn
(D'Mello and Graesser, 2013).

AutoTutor= ThoFs o) EdlE A|2glog
4 2R o] QIFAls 718 i
BlaL QItKNye er al, 2014), 9
23t AutoMentor, 3D AlEH01A 7]%

= o

s

i

[

1

5}
epTutor, 8h EoFe| AE7M&
&SF GuruTutor, 27| 53

2 ool AR Alaglo] 2 2§l

I

£ 4

4, EISkEs AJAE Exploratory Learning
Environment, ELE): Betty's Brain

olZx|so| B8

rlot
on 2

2020), TJEA O F Betty's Brain 7i4
oA o] Anm XS FAS Urbe
o} g5 W82 sk A 4T 24wt B3
et Zlolck. o] AlAgloA SHYE-E Betty2h= ofl©]
ES 7t=A A skl oA HaL, g2 we W
9] Mr, Davis7} 23N 1™ 5). Betty's Braine 7}
4wk mAska F Sh ezl TheAn
H}-2-7](learning by teaching) (Morgan and Lambert,
2005; Pareto, 2014; Chou and Chan, 2016)& &-&3}o]
ST SEHOT 5 - YED e AAH
ot

Betty's Brain®] =8 8<% MR 712%)7], A&,
A=Z7)o|tKBiswas et al,, 2005). S, PHEL FQ

oy M
ot PN

o2 o

Shs AHIO FAEZE AN Z g3z o N | EA=N [e) VoA = o ZL 1=
Hoks A" ShEAE0] AAR SUEY| 84 s Aol JBaAE EAHOR Hojas 7ge
r
4 Betty's Brain s " *e T e T R =
( 7Cuusamnif ‘Resources | Quiz Resulls [ MNotes | Causal Link Tutorial ﬁar{l;q Correct Links Tutorial ‘
Quiz History Final Quiz taken on Tuesday, December 18 at 10:57 AM
Final Quizti | # | g uestion Answer _ Grade
3. |ffossilfueluse increases, whal happens fo global femperature? globaltemperalure will increase V] |-
4, ‘;ll garbage and landfills increase, what happens to absorbed heat energy? |ansorbed heat energy will increase.
5. |if deforestation increases, what happens to ocean levels? ocean levels will increase
6 If factories increase, what happens to water vapor? | don know I}
7 If electricity generation increases, what happens to water vapor? | don know
Betly Mushicls 11se incraases what hannane i water vanard I et ks |
el Quiz Score: 38%
Start Conversation
et veragal The Concept Map used for this Quiz
IA_LI destroys |=
= carbon dioxide
garbage and landfills . give off @ i ¥
(0 increases @ | defores l
@ increases
Py ¢ P
heat reflected to Earth
Mr. Davis —
— — absorbed heat energy
Start Conversation | . ‘
1 (C_metrs @) 4 -
‘ - < Il I D
Add a note
—— —— zoom in | | zoom out
«[n] Tv]
| Conversation History
Conversation History Conversation with Betty on Tuesday, December 18 at 10:57 AM i
Mr. Davis: Tuesday at 10:58 AM| | | Betty (10:57 AM): ey, what's up? -
r. Davis: Tuesday at 10:57 AM|=| =]
Mr. Davis: Teesday at 10:57 AMI
Betty: Tuesday at 10:57 AM
Mr. Davis: Teesday at 10:56 AM|—| |
Dattn Tismndmusmsanice ass 7| | JaCOD (10:57 AM): fi riaed v:onn tnan take 2 aniz nom:_nlases 1=

I3 5, Betty's Brain QIE{H[0|A

Z2] : Kinnebrew et al., 2015:146,
- SpgEo] 7k2A ofolRES)

Betty, WEQ Mr.DavisE 9% sdojlA] &1 4

0]

3L Yol HEE] A Ad=r} Bl

Sekio] et Conversation Hisioryolls thakEo] 718 5lo] el 68 4 itk

-337-



oy

[s}PS]
—o

2 pgRoRn St U8S Bryoll A AR, 8] 4AEE olahE ths AIBRL Mol S A

2 Benyol A BEE o, Beyis AL AT 2 % ek

feRe==s HP o= ggilt), 9E = “}Eﬂﬂlo}ﬂ = Betty's Brain TRt ¢tof] 21-8=3ick. o, Tan
7VelH SEoA o™ o] WA §§E7i}ﬂ_? oF 7o X2 S et al (2005)2 Betty's Braing Z-8-3F AFE AYS 7Y

sh | Efolr} FEollA ofd kS wH=A @‘:5 Hk}mq o] AU PYFC] EYshe AUA 8aE
=7 vtElEore] Sl AR TES AaAA 2-gsto] A AIAS ZAIE sidskal a5 4= Q=

5 7 G HaAAS 22 g she Aolth E 718 =30k 3PS AHilo] 7F2A Bety ot 3 AIY

(Biswas et al., 2005:376). 18]l Be
oy Z& AP} HA3 FHRE %
&l Mr

A=E Adz 2%
A58t

Betty’s Brain® H3149] 3H5-S 918t vlErl 4 A
2R 7JZ31c) (Leelawong and Biswas, 2008; Biswas er
al, 2016), Mr, Davis= 8H5 Ul tj

2t B ARl g5l APt Bl o)

wee A3

oA 7]

2o Ak IHEE Al

3 FlE of
=gl E] =
ek, Beny T o] 32| 0] %

SFA] Fstriar e i Fz=of Al =
Fo] £X] ¢fof Mr. Davis7} H7|&E &
< vyt el ol o sigelof act u@ws&
SICKBiswas et al,, 2005:383).

P
%@'Tm

wyoll Al A28 Tl of olstel BAIE sids Uit Byt BAIS E
= gtk Benyk ol A the WAR Hojd 4= Qo] ol 571
Fob WEQ M DavisZh AES AT 5 ek Foll BAZ S@slol Berye] 414

o] SEHA| EohH thA] 7IEA|= IS AXITh o]
E'] o}-/dlo] leo] 5]01 EL:,L;H oz ;q/g}% LF_/%]S‘]-_TI_ o]
oA QlFAsol UEF R Yt HAEEA
£ mIQl sy defow FEuka 9ok

v, =9

1. X2IERES i MESIE AJAR) L 8t

ST T

3 32 Betty's Braino]| A &-8-F+= wERIX| A 24 #

TS HojEr), s 8otk AFshs WAlS dol AFA G 7|5ke & gt tfofst Sy A|Aglo] A
il ot olElIAA Aeto] ] SEROEA B W Agsln ek 22l Aelao] ek EaEol
H 3, Betty's Brain?| X}7| =& FzF

A7) 248 &9 T &5 52 ZR ofelFES} MES] wew
2|2 mUE AR ollo]AE7 SANAl AEsIes SRt ofoldEr} digsta Ayt
S B E P Ao A o R AEE BHRIER Pk
A4 B 3z B 3hS0] 54 T 9el7] 918 Al 2o sl and eror method) & 247
s FoAI)
_ o g | TP OISO SHE ARIES 07 4 ek 4] BHE 91 Y
345 A7) W} BB AZ | e e
=3 A3 HEANA AE3}7] AES B2 fEE BAS FHstaL o2 FRsjof x| tial] 2Agict
718513 BUEYE] A= ofolREE 71 4Jxje] Hake FHak sl TAS QAT 4 U= 2,
221 A Zotr7|, | sHo] FA o ﬂ'ﬂ' "*E°ﬂ 48 = U= FaETE s 23]

HE 37

A=A A3

Qom WEr} £ee AEHh

ApEIA A

ofeliEt 454 spo] ohd @A FRAY BEE ooz 42

(R 58 78] = N T T ey
e s 70 2%, WEE 1R © G e A8 4+ 98, 29
e AIARZRY o] e 4 JEo] e 2T, ool A=A} A=E

HE =5 T3P

S0 &, FAA AR dEE 2A9E ASdd

EX4 : Leelawong and Biswas, 2008:191.
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AP A AFA S| F85H AT W A

Ak W9 53 BABKITE HE 50199 AT
7t W B 71N el FobaiTg

Z&31= A=Yt Janowicz er al (2020:627)2 ] 2]
A, 7 o]l E3hE GeoAl?] tharst 71544S o
S} 2ol AAlstsich

7t ofE 23te] 7 oRRA GeoAl= B A543
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79 AR iS Ao R A 7Rke v g

27} Qi

ABA B W ALHSE S A o
T AT R S0 TR JUEE EUshA

3 AlARIE AE Qi ol2fRt =
09| A NA UFA T wHA A8 gt ok
T HOR AJOFE ol ko] HRsit

| ggo] PAE I Sl dFAS ST A (mixed
reality) A|A&RIO] TS Stk FAH R, 9 21
3= TAPF Lumilogls E31A A2k AntE ok
= 285 wAlof Sl A S AARE B
HERIZ] e, F e 59 ARE T 4
(Holstein er al., 2018; 2019). oA, B4 &Jo]
A F= d gvh A AeE AXEL
ghgol HSohA] Kool Ala”lnte) AFoakgo
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2Ho] ZEuky Q) owm(Chen er al, 2020), ©]&3t B2
wero] W mudow 180 Aow Eoshs
Hefol S} e,

J;.

AFA s Ao w87 Zgof tigh TAE Ak A
A AR ofu] A of g SojlA] EEE|AL gl ol
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(2019)2 AT EG o] gof AE AAES wQl519Tt,
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% EH*LE 55301] I3k

-341-

g1} X2|use| o

N of

o] gloﬂ = I;]—O}:zs]— HpA]
QA 71k 3 ekl
7¥a Bask giek ket ol e oy
A HERAE EaEoR welstel At
o HHHA G Aelug B4 FHE =2

o|50lAjok & Zolck

i

>

at

¢}

e

7

A

-

O nZ ook pig

L o

ol QIFAEL
7kl % ol &

n&A geo ;7_7—] o 3+
FA7} opet oA A2k Q17 1¢r
of o=, AP EEIHEE 0|3t HEtE
A AAFL A@EH welold AFAES

EQska WAAA U2 21K e B Fhdok

o]e

& Agolck. ofof £ s mEH welelA] QA
& EYshs 2712 Amra R ABAS AL
9 2k dol} ol 7 eteld A2im

W] Fof &
et gulet 58S 7P7‘ EV\ g g%—‘ﬂ
UoHA| A2k thgshr] ol @A
a1 31530 ANHSkE 7hs Al Sthe A
, Foll= IS syt wRiE
E]9] 3]0 golaiHaL, olE 7]'1}93
50] 7FsallA| L et T
gk 714 Aj2glo] opd theFst
T IS Rhdehe kAl sy /\V\Eélﬁi
O‘EP OI% EéH Mg 552, 71A Felel Eat

0}1 SREAY] QI AE-& YA

‘4*’}7}3— ‘21"% 1/}0}7P IR A o]
Soll= T
AFA 50

o)

of
-

3

=) A
m




210
bl

2

A
(=}

4= Sl SCHOLARE 454}
oA Q1545 718t Bk
o] Al & QgL Qi) o]%
o] o]Fo]l=t, ASSISTments= WA} 552
SUHS THRIL A AR B Al
Al2~8Eo g2 ZE3uksicl AutoTutor= AR
ok gk Aladlez Foixl ZAof Y-S0
3l ¢loj= tigsiaL olof QlEAls E3Fo
HhEohs WO R SRS it '-tely AlAH]
9] Betty's Braine Sh5A7 242 EEE A
o] 7|RteR SHo] AAR HA o XAS 4
o LItk oA s P

o|AY FAITS L83 Bl thet o] 2F LA
Suar AR ALY A o] A8 Qlrk 1
2 A2 ugol A= Qe R5o] 28t BE A4
=ot ] EsHA ANER] R FolE 2 ]2A
FAo S8k AlAglolu Sl Aol ¥ile 7HA
of & Zlolt}. o5 flsliil= thaRt A1) A=k
Al BHEE0] Hol= BE5 AlUsHA ¥, Atsiar
gloguo] A5 FEshe wgo] SR Eojof git). o]
23t A5 HlolElE Higom anpAQl JoARgA Al
28 AT 5 Q7] whzo|oh Yot £, ¢
oo HAE 2R, AR 5 AFATY 7he S ok
SHA e = Sle Aol WS 7H Zart Qlok

o] A4 AFATY weA g W =95
27WSHAL o] 5 A w&A] WEtof A =3t AJEA] Ales
Al efu|7t ik QIS8R50 7HsdE s Aol A
Askslet= F21Uol FeA™ FhEok|aL qiok A=
SIS ofeRt B0 FHAAIA ¢l avpAow of
SofloF & Aolck. ey o]¢} tlEo] AFAlE 289
w2 2A, AREAIA A9l whE M2 Abe] &
Sh= 8|74 I (Berendt er al, 2020; McStay, 2020;
Selwyn er al,, 2020) F3F EJA|G|A= ¢t ot 3
Al AlZke Bl e 2 QIFAIEol sk AV Za
Tk Zole}. Yot & et T2 =915 Bigez A4

A 716 18-S A st Ao =T uf Ay

KX
=
o

A

¢

¢

C\’l =2

S = A 2Ael disiA = AARR] A
A3laL AA]) oS AR e art gl o] =
e APIR BRt SHe aEshe ARaksolA o] <
A =7t BE s AAEIE 7R

-342 -

it
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