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BE Axwo] go] BFATH olgd AxY FAL It 2k A9 2k
Al 7 aElm A AA Azde] WMekE S glolm, See) )
V55 ARRAL A G Soln, AAdE A BEA

_ oA =

gk 75:_1 A Ol E‘r(Schwab 2017: 3-4, 9- 11)

Ao W& FHsid, A4zt A48 Sof e, Alz=H 7]
A= FdFYo] v Avke AMES FAT 2 HAY ®H2 StA=
< A4zF AFdE Y] B Sx71 7129 g El Bls) g wE7)
ol A3z AFEH Y AAo] opy Tl %‘—ZP%PE}(Schwab 2017 9;
World Economic Forum, 2016: 5). %—, A 42}
é_}o}ﬂ*:. HlR2l.S :L_E_;gl o2 ulEF

TH2YA BHED Y, A A B
AA Az WIlE o3 Roz o AT

oles Wale] BB wel B SHASS AR AyHwel =g
ZFAsi Bd ATE LESHT Yk A T ATNA o
A4 AgsiE el Ade AAE AW ofe o 2k

i,
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CE D - 29 AT Al A Ao
aTA Ma Ao

Schwab 294, AETH, gREH MAY §FE 53 FAFH
(2017: 1-2) Ql A3 W s}
World Economic

Forum YA, dAEA, biol A 7<= &%
(2016: 5)
Colombo % ICPS(industrial cyber-physical system, 4F3-& Alo]H &2
(2017: 3) ANzl o3t 74, FAA, A3 A<l st
HAFHAATY | 7IFE0] AxFH BRFAVES S 2Y BAY
(2016: 13) = Fole A 4Ad8H
o] ¥l s} - }
Az} 71ape 55 5l 51= 2
2016: 23) B 7S AATE et AAAMAE HAskekE A
o)z 31 THEAAE AAAMATE dE I TS AlelH =&Y Al
(201; 1;—82) g 3 O AsdE, Assid AAAAZE BA

TZE 9439 dilste 344
A A < EA(atom)A Al e dlolE i Ale] YXE nlgto =z 3l

(2018: 253) AzAT §EYQ A

A4zp AdEmel Ade Lo s FA3 Schwab(2017: 1-2)< A4x}
AdsE e BeH, AR, OA9d AAe §Ee T FAH
ALS 3L = Z*«lo}M#U% oz A= Jid A= Yu|doE=
A GE2A Zth #19F Zo] oAy A9 A4zt AbdEHe e 7
Ao s Fst, B AT Adx AdEHS g2 o] Hos
24} @k

W

v o
?__r«l 3‘01] «ld FA A WIE gu|gitt olHd W= AFTAF,
23, AR, A8FYAE EEL
T, oA ARAlE AY AFY 5 HHL ol
J

S

4

o = AUl §¥oltiSchwab, 2017: 1). &, A4z 2P HLS A=
& 71%9 gl wek AA - A8 - B8 5 A Awel A dehti
gael WMakE Pl - k.

A, A4 A e AR el o @A Apel AAT &
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Gets AL ouFg. o9} 2o ¥We 2AG@om HolE G U
Aste A% & 2A=2 o]2oll :ﬂ_@_xﬂﬁm} HolE 2 o] %o}zl Abo]H]
A A7 A8 A oZE HIEs= Aot (A A%, 2018: 253). AA A A
o} AtolmAlAle] AAE HEgo R 33 AgEme] 48 IT 2 gAg
N%e 1-2% 48] 422 A=Y - 5Pl et A 24g0]
A2 U §Eats AL owsT

Aznoz A4 AQEHo] ol AP AFMAA 2 4
AlA ofdA o] st A Ho= =ho] ojxE, UFAL, 2
o}, AFRQEY, ASFAAER, DAL, sl AT, A
2o oux ARv%E A" AFE 5 ARE %0 g o o
XA Mkl dojg Aolghs oAdE Be ARESo] Foldy Qi
Aoz Heltt WA B AT A4 AQEHe] mehe] Foje
o, A4z AgEHe] Ade AETABL TFH AR & 7=
ANzl g¥toz <ls) AT sl AV AdRek= A o= Hole
77§k,
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2) A4z A EH e 54

oA A Ay Zo], FA = wmE el JdTAT

ko] mEt A4z AFHPANE AT AT AR A S el =g
2 Q3 gt EokllA A WUt oprlE Aoz diddn. de
2 AT vdulA=E AL&FAarE dASA AL destE
AEE AlA Hzx2 FE ASFIA Fd7IESs =dskar, 20204 74
FH= ASAZFA 750 dA" @3 Aexte] A, 27} 7SS
Aotar %4‘%3}715_ SFATH= BT, 2020).D) wetA o] FelA= A4
2k Akd g ol gk A ol E sl A4t b HH ] 5RO sy
A ED ﬁé—?— AT 7Hks wEd Aot

B2 ATolA AR AAFEE Y EA-C s E4stRoem, I AT
#= o= 2ok Roland Berger(% A3 9] o, 2017: 25-26)= A &3
1=

<]

Q] </

SAbA, B oo, we ARolSEE AEIE o] AT AR
2 ? s

o A&7 52016: 172 A4x} 4AFd s 9

o
J[m
o
o :
G
k]
off Mz
1%
koo

ox

z % FhsHow BHAT AT AR, 4B A
Zo] AEY BARoR A4, Brjd HolHE BAstd AT
"e dotai, Qb AFL dEsle] AR HAE FE U A

of MhE A4 AW SAolghm FPWLh EI AL A
‘]

=S FAH o2 MAF Schwab2017: 6-24) TS} ko] A4zt 444
o] B4 AN}

AR, A4 2ol Heee qHH WE S Zolas
Holth. Beeh, UAY, BBt Jogow TEse] AR} A Hol
e Y4 71EES AvnE et 2,

1) 3L uF ASABSISAE)Y AFEY sl Bgol th2w 2 0-59 6711 ol
A AR AN A gzl /st oA 2 BALE S AN a7 Ald
= oaixte] Aol WRd Y AFEA3Y FEg oujIHRELEY, 2020).
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<E 2> A4z ArdEg e A 7le(dEd ¢, 2017 10)

4 A 71e
E-¢] 8H(physical) o] 92 3D xElE], 2E-F3) AL
] =] & (digital) AHEQJIEY, E5A) A (block chain)
A & SH(biological) FAs, A B9, FHYEs
28t Joqo] G4 A& A8FYAEA L SES TP R
& EH 3D 2HE, 2RET, AaA sold, gAY g9 A4l 7]
e A2 OAPe) AAE FsEA B ARHLD 224 5
olty. I¥lar =% g9 ;A Jle> FAA Aok FRA #BH,
sty Efol Tk AASE FAMESC] TR Zolgn FIY
ok ook 2ol A WAl A4t Aol EAL tH e JNe F A
A4S "o g 288 A=, AFA T Y AMEE Ve §dH=
ojtt.
=4, A4zt Ahds o] Adtzo g ALg] AA e gz WHEE op|
3 Zolgte xolth A4A HPHR A= A oirw—s— e
AddE ZolH, A AMA 7 AATE §3E AYSE W Ao
ot olE e WME HSr|se] Wi HETrE A b= FEAT ¥

7F dold Aolth o)t Wk 552 iRl aelMFE =7 A
Aol WM3tE FJof AlA AAL WMt ool Aoz odHEH.
AR, Adzr Adgrgel A 7= F4% WHIE e Aol
Holth. Aldzk A4 el 4 Zled ddE A= Hdol A
o2 o g=HAR, GetEAR] A 52 BRoE A FE diol
Al 258950l 7L Aoldtes vlEE AWE EATH.
Frey 5(2017: 2652 °F 20 oJWjoll 47%8 =2 2ol AFAT =
o= tAlE Zolgtal 3T 1E2 vl=olA of 19 380077 <]
?:JX}El% Egsh= 7027 AdT Fol HFESE TheAol e AdT
of sl BAsiAT. A+ 23, HFES Jhedel M w2 AdE
deviAY, AA ey, 222 A s
o2 & Aol nisl HlLﬁ WAool a @ty 3 A HAAE

e s e
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Al# Y (machine learning, 71 A8t<5)S Akg] Aol

o it
tlo ofo

7EA 9} AakAdo] mIekA S o]F ZoE EXFHBrynjolfsson et al,
2017: 2).
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of AolAE A4 APl A /1% AFASH ZEe] Aol
Wl Lolnig doh HE AFASH 2R APS 2L bl

B3k A%t A <
-
(¢}

AEA S z
A C2ZEFC] o1, 2RE ‘sEslel’ o F, AFAFL F
o[ HolElE ol g3 BRFAY S T2 ofn 2R of
| Ajolut 24 AFHOZ PYsh A otk olel we AFA
s 7= H

(¢}
g FAHes AFA eI 2E, deAs ZH i Jidgel s &

o1& A S(artificial intelligence)e] N3-S FRALY7L? AFA 5o hat
A= Samtty teFstr] Wil BEetA AYE Werle dA &k
Russell 5(F3 4, 2016: 14)2 /AFA 5= “AAH Atarsial, ATEA
d dssta, FYFoE Alusta, gElF o R dEst= A olgka f
Hetath A2 (2016 5 “HAFEVF QUMY Ao 2 & F Ae At
18t TE T2 & UES Aok AFEH AHEI|EY I FoF 7
I AFATE TAsAT o FAEY HYE FHMEHE AFA T
MEL Aty g5 T dzte] 7kl AAFH S HIFEHE T8 7St
= 7l olgta Bod + Utk

A= F8AQI Turing(1950: 2)2  “Alxb719] 715e FAA Azt
A Adste 7140 2 dFA Tl tig AdA] s 5o & vt
A3, olF AFA TS =Ydte AIEHE AAE FAH. AFH
S(artificial intelligence)’ o]gt &oj= 19561 McCarthyoll a4l A=
ALEE AT FA Hae] AR 3R] Minsky, Shannon, Rochester &
o] 713 GEM A 3 o(Dartmouth Conference)ollAl 1E9] AFA <
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A9k, 20129 @2)d(deep learning)w
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3K
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a-

b AL A
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I Ao, AFA T BEIG Bie LT YHE ARSI Aee & T
ATt

Veruggio 52 Z2E& R A4S Yl 7IX 2 #8359 th(Veruggio,
2006: 613). AA, 2H L T3k 7] Al(machine)d #olgt=
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Fol Moo wekAm ARl BAE o FARA F242 5 9
| 2 Aojgte= 2#AE =3tk Schwab® Al4x GO = <l
gE AAH olejo] A& Flolw 1 FEE SFFHOR Holw
olzki ol ggltHschwab, 2017: 9-10). olej@ A7AHE Fa) AA)
Aol Ha Yt YEIL AXL B ATo| AFAT 2 /&9 @

Al A-sBhEo, Qo] o] B HSAL qx7F A4

I8y JIFA5 B2Ro =2 3] B2 AHo] Ass=Ed AAEC] F
7V Aol A A &4FGEFE 7E Aolghe vHBES AASteE A

5 @woh(Walsh, 2018; Frey at al., 2017; Brynjolfsson, 2014, w]zjz
FAAATY, 2016). o]} ZL AFANA = UAFAF ZHo| wHH
x4,

S oh(Walsh, ©]71& 4, 2018: 206-209). Vardix= 71AlE€°] AL E&
T FgelA I 8 dEsHA He Aty vrtea 7] W&
of A3 HAZE UAA el S mdsol dohal FAATHIEE] &
, 2016: 2347). Frey S(2017: 2659 AFtollAx= &% 20 Qo] wl=
AA dxre] o] 47 HAEZE Abetd el A Advt= 237 YE

15
2 AAAE JAAZ #Holy 1Eo AAHkF AF7HA thx
A &gt F33 cHBrynjolfsson &, ©]3-S &, 2014: 178-18D).
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Abstract

A Study on the Application of
Roboethics to Moral Education

Ji, Hyun A
Department of Ethics Education
The Graduate School

Seoul National University

With the emergence of the Fourth Industrial Revolution, a variety
of ethical problems due to artificial intelligence (Al) robots are
expected, and much attention has been paid to the importance of
roboethics that can solve such problems. Accordingly, more and
more people are agreeing that we need a new change in school
education to apply roboethics. Thus, this study aims to search “the
application of roboethics to moral education” focusing on roboethics
as a core factor to solve the ethical problems caused by Al robots.

However, compared to the high interest in the need for
roboethics, it has been insufficient to systematically discuss the
application of roboethics to school education. In light of this
problem awareness, this study identified the meaning and category
of roboethics, and then established the meaning and contents of
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roboethics education based on the identified meaning and category
to finally propose the application to embody roboethics education
through moral education.

Roboethics means ethics that humans and robots shall follow for
the co-existence of humans and robots. In this study, roboethics
was categorized into two: robot’s ethics that robot shall follow, and
human ethics that human shall follow, and proposed each of the
contents and issues. Some of the main issues discussed in relation
to robot’s ethics was a moral status of robot, and in relation to
human ethics, human dignity, privacy, transparency, and responsibilities
were discussed.

Furthermore, this study identified the meaning and contents of
roboethics education based on the meaning and issues of
roboethics. To specify the roboethics education, this study searched
the need, meaning, purpose, and contents of the roboethics
education based on the categories of robot's ethics and human
ethics. The education about robot's ethics was needed to
re-establish humanity in the era of post-humanism, and the
education about human ethics was needed to foster the citizenship
of science and technology. In this study, roboethics education
means education that explores and reflects on human and robots
for the co-existence of humans and robots. The roboethics education
based on the above definition aims to achieve ethical reflection on
human and robots and solve the ethical problems of robots. To
achieve the above goals, this study suggested the following contents
of the roboethics education.

First, this study set the ethical reflection on the ontology of
human and robot as the content area to achieve the goal of ethical
reflection on humans and robots. The specific content elements
discussed in this area were derived as follows : moral status of Al
robots and the identity of humans and robots.
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Second, this study set the moral thinking and judgment about
robot problems and moral responsibilities of robots as the content
area to achieve the goal of the ethical solution of robot problems.
In the area of moral thinking and judgment about robot problems,
human dignity, privacy, and transparency were derived as specific
content elements, and in the area of moral responsibilities of
robots, a sense of responsibility about roles and citizenship of
science and technology were derived as specific content elements to
be discussed.

This study analyzed moral education curriculum and textbooks in
relation to roboethics education by utilizing the above content
elements as the analysis framework. The analysis results on the
education curriculum exhibited that there were some parts related
to roboethics education in the purpose and contents although no
direct mention about robots was found. Through this result, the
validity of the application of roboethics education in moral
education was proven. Furthermore, roboethics education will
contribute to the specification of self-identify establishment process
as a moral agent, as well as the expansion of the contents on
ethics education of science and technology in moral education.

Based on the validity of the application of roboethics education in
moral education curriculum, this study suggested a practical plan
to improve the contents in roboethics education through moral
education and methods of roboethics education. First, this study
suggested a plan to reflect the roboethics education contents in the
current moral education curriculum and a practical plan to newly
establish a moral education curriculum in relation to roboethics
education, thereby aiming to embody roboethics education in moral
education. Furthermore, this study suggested a project method,
science fiction movie-utilized method, and moral dilemma debate

method as the method of roboethics education through moral
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education.

This study aimed to embody the roboethics education in moral
education as it focused on the need for roboethics education
according to the emergence of the Fourth Industrial Revolution era.
To do this, this study clearly identified the meaning and category of
roboethics. In addition, this study clarified the meaning and
contents of roboethics education based on the roboethics category.
This study is significant for suggesting the practical plan to apply
the moral education of roboethics by clarifying the meaning and
contents of roboethics education based on the roboethics category.
The significant implications of this study are as follows: it not only
attempted the discussion about the meaning and contents of
roboethics education, which was not dealt with in previous studies,
but also discussed the application of roboethics education through

moral education.

Keywords : The Fourth Industrial Revolution, roboethics, roboethics education,
moral education
Student Number : 2013-31094
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