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4, A= FF vEGA 3.17 1.88 26* .09 743%*
1. 384 2.42 141

R 2. F&A 5.07 1.37 36%* |
3. dAE @Ee Ay BHgt 5.01 1.82 A4 50
4, A= P HEYA 3.82 1.87 54 A42%F | 68**

* p {05, ** p {001

Aol chat ulEe : = 3
23] ) SRER -4 FARGS 1 AAB e A
I
[}

Az} <F 2>} o] A}

toly

A 2Hs A ¥ =. 4

of theh Aeld =Wgde] AAH 2ES A= o AR =S F ThedEe] $A4 Xttt
ol oigk Aleld ERE ¥ Eokth ¢(112) 3 PAsks Aol o =8kt r = 54, p = 001
=335 p = .00L I AR A 2R A4 S ddd FEA

g 23l thed vhEA Zat siA] = Eel o oM Ael &gl r = 50, p = .001, W
g AlEd Szt 2 vy g oig A =EA A fold AAE veltth r = 42,
A& TSI <E 2>9F 2ol BAH 23X p = 001 o] Ayk= AFEA 23] 40 =
of gk wkgAZte] BAAR MM ESFE A E A AAEFE 2 g Jtsls)se] HlEEA
Pol Wi AelA Bgto] o w4tk r= 31, #ALE Ad Jhede HolE
p = 016, =3k BAA 23l gt vh&A 2ol AR 2R 7]l

Hhd, A 23l tigh vheA o] A4 wE o) Vee SHWPoR, viaA S
I AddE FEACNA w2 AL A = oE vk A FEUJeR A0l
ojvt By e} froldk wArE vehdA A 714 o) A3, vkEAZe] AR Ak
T webA FAA 2RI =Y A B 2 AN oRA fod GFS /A
AelM = BAIA =3l et A@d A ze] o wbd m3o) 7)5/mheA 4 FeA e daaed
8% 9g5 #ILE FANE = U o] Folste] FEA A2 =Wl oR old)
olell nla} A3 A 2XolM = vheAZe 4tk web 2] Vel wE FRA A%
ot A0 ARdelM B sl e Bl 2 2itel tid JlejdEel nmEAdel WAl
=94 g4 fold BAVE vt AR apdske e 71As Ao ®nelh

5) o] 7lee g wgste] EASUR (A 28=0, AF3]4 ZR=1).



b uheS 2 Qs el i uheAZa £ B - 205

Egugl s t R | 4K F
(A7) 2.89
= 23 7= 18 | 264 16 14| 1065%
nle R 7he] A 32 3.674%
(A7) 3.35
239 7= 34 1.10 -
= oAzt FE FEY I e A
2R 7%k mpeAZte] ErA 65 2.24*

* p €05, ** p <001, *** p <001

3 =< o Sgar] Wl e rhgst o vl
Aztee, o FAA WAL AER FsH LA}
20t e 7)ol Wl whexzE gk ma ARA 2Rl s vlexze) A8y

A7
2RS HHE @50 g ey wuel B Ads A PEe) WA R vs),
A BAsck o A3 2o] UR oheA7E AL RRelde ok ze) AR A

oA AR AdE 2R 7w #Agle]l ot FEA AYAAME A= s HEY
2ES A= 5o Adtgdoez fofgl oJaks A o folgk BA YERdth vheRZbe
A= ASZ e o)A AdAF+(Wang  TEAS AV 2d 528} gt uigh =7}
& Krumhuber, 2018)914 Hsl= AI o]  AFdHL) welr AFLZ7IAFES] AS Y 2H&
)

1>

YIS Sh= FAZA ANDFEF 2R A=

ro

A ool AAE =4 F gl BeRA 9 =
2w, A= Aol digk A BHgde] S A5S H&E Al Ao AU AHo] Az
ke Aom a4 e = Slrk ool wlsh weA 2t Ao® e  Slrk o] A AMSA BRe
o FLEAL B8] 750 A AEHA Nl A ZERT 9geiatEA Bk ofuel 4
G HAgo] 2EWURJNSEA JIFS A= 2o A PIAEAE T Fe EYA AAE ¢
2 RQItE oA E AFoA EEE A2 A o] s 7heds FAHEE &tk
A2 E Uk A7 AdgATelME vhE AT 29 A3E tEd o] F /AR a0k
A 2te] At Ag9latel digk 7hsladEel & B 4 vk A, 2Rl tigh kS A2 Q17
HA WA WA} F2 Rugd ve), E AT e vkeAztat GAlEHA tiake] 7]l ole)
Ads v Az FEA 94 Tt B35 vl Qs W 9SS & g Qdnh Q17| meA
=E4 BA dFS 712 MRS HAFALL 1} HISEHA 28 g vpe A A E e

78] 7)5s TRt AAMRS W, ARSA 3 FreAl e Apelo] #elHo] Ak, o] 7t
Z5o digk npE A AAA 28 digk vp A XA AL A ZEL AAH ZEET <
SAZRG 9 =/ JeRgth o] Axks AAA ke Az 9 fAlshe, AAH 23R



206 = AEjHsdT A32d 12(2021)

e do
o
N
ol
e
4
E
m1o ﬂHﬂ
2
>
o
frt
I
|
o
N

hal A =
7o o 2 9L A8 Al A5,
A AT FR AR
Al AU IALT, 23’56 ms
AR ) S k) dRe] 2R
R 15

AZF ek

ot rir

49 oI v

D)
=2
=
ot
o
=
dlo
N
K
o
N

g =A e
P s kst

ki
f
o %
=
o
o
i=)
dlo
>
N
(o]
N

S AT}
ox
rO

t5
o
=
o,
2,
=
(ot
o
=
o
R
i
=

0

AR
A&7t E=A vt
1914 w}-&-4) 2
S e 23t sl BAA ol5<
76] ﬂx% ii T 7(4A1x4 7] _04 ;q J
57 2o Apaatstel ANIAS o,
54 F4A o] we} vlgx 7o) YelH
sgiek. 1 A ezl ejse
RE AglA 2ROR A8}
AR} FEAe] ALl v
FiL, A= sl
A% F7heke Aol $AFA

£t alo
8o
N
>&u ‘
k)
£
S
E

oy
=
2
By
)
=2
R
rir
¢

L oft

——~

o
o T

2o
N
N

o

=5
of
=
rlr

fr

Az e o
>
-

9 7

o N foh

_,d
o, o
"L
30 3
r

B
M

f Xt
g i)
1o cj‘h'.
o
o, <
S =,
=
N
b
-
ox
01}4
Oll

=
g
o, i
b
Ein}

24

1

2 Qe thgel A 7 e A
- -
o

AR A, vhexzte] HAL A9

olet. 2t diel v
1 gate) B2 £ o)
o ol pakrte] 3
2 743 o] el(el: HA
A A Qo] FaF ARe T 7FeH S A

23 54 499 B

Rt

A7 Ao

d

T I T
o vk A 7e) AR FERS Sl JPL
A st gebd Fsge nelFt Aadd

[SRe =1

T-(Wang & Krumbhaber, 2018)2] Ax}g} 7bo]

ELEEE RS B DERIEER
Aol $85 GIE 75, olo] Mo} 313
zyel 4%

A we) A4 sest e 3
2~
T

B el AR % FEHAT e Ak
chest gtk A, A 2604 E AL =ik
vt whe A zto] AAA 2yl g nheH 2
% A AT, 7 1] AL 580
Y



i

7l 230 et oheA|za wE W+ 207

oA AL A 2ES &83 u, Q7 BE FolAe AF3TARY] vheFgh A BRI
o] Fo 8ol AHA G 7F 7] Wi A digk s, A A ulgAAg) S AR
Oﬂ, FEATFNM = AL A 2RO ke 73S o SAst] Al XalaL, bl dig
ggato] mh5A 2] Aol & Hlash=s Zlo] ¥ I -EAIEH Xq_“i o] Tk Hste] o
Zio BRIt} o & 59}, Belpaeme, Kennedye} FZ23E sjdsl=dl A7} k. =3k 2291
Ramanchandran(2018)9l A= AFS) 4] 288 1 FE7|He A73riate] EASHez Qls)
SAFolA EE ) Q7 A A oE Foa AFAe] AE "ol o] ik 4 A
ol FH 2EOoEA Sgatet FoAgd v oM = BAASH AR A7l A9,
A2 etk ofvet AL ThssHAl sh7] ol ]iE, Al 2019) s E8ate] 22kl AR
wiol wsEA7F o S/ Basiith wet 9o BARS A et 9l
A ZES QM fAbe, Al T8 A3s 4A) AgEH ol v gt Abs]olA] Q17
Fats TAEA THASeE AR Rkl of 2RO oGl tigk w=oj7t dde] 7l eE AL
& $E5A77F 29 Flow Hoth Atk Eq“EEd AT QATE-AZEe] B A A R
=4, AT 1014 b tidel g mbaA 2t ope} -2 E O Fe Aol Fagh s
o] Aol 7} YERGAI, o] zjol= A7 B AE & £4do= EJD}(Gray & Wegner, 2012). &
A5 Sl S8 Wil mheA e 29 ATl AAH Vs Adake AbE A 2E
A& Ao AustA w48k K3k 5‘41 of gt wpA ko] AAA i vigt w3A
AFelM s w254 AFH 2RI 7Y ARG A3 FrAA BF Eon =Y
ggato] AL 22 oA Rk ZPE AIM e $-91E5 AT 7S BT
2 32 S SA6L |, $5ATAM s o] Ade AEA 2RE diato] 2R
olelg 7|He EE didel oigh nksA1 ke 4 AS5AES Bl A A =94 sl
A FEAS FER dHs BAEE 28 7T Udes AARETR —ﬁré??i?oﬂ/ﬂ% =28
7} JtHScherbaum & Dshemuchadse, 2020). 3 AF3] % 2ho] F8o] QQ7F-2 R o A5«
AR, & AFollM = dEAES ez 2t o 7]k QI u&9 ETJroﬂ NA = &S Al
¢l AEAE AAEte] ARE S8t B A Estete] FAElE 2art gith
F a1 EF
A5G - olHd - AFAE (2019). 28l ARolA AL olnAE 8ok B S WA Wl digk A7<g
42l 3] %] UHk> ) 38(4), 669-698.

Bastian, B., Costello, K., Loughnan, S., & Hodson,

G. (2012). When closing the human-animal divide

expands moral concern. Social Psychological and Personality Science, 36, 100-107.

Belpaeme, T., Kennedy, J., Ramanchandran, A., Scassellati, B., & Tanaka, F. (2018). Social robots for

education: A review. Science Robotics, 3, 1-9.



208 = A3jHstET A32d 12(2021)

Bera, A., Randhavane, T., Kubin, E., Wang, A., Gray, K., & Manocha, D. (2018). Proceedings of the
IEEE/RS] International Conference on Intelligent Robots and Systems(IROS), 4468-4475.
Dahl, T. S., & Boulos, M. N. K. (2013). Robots in health and social care: a complementary technoloy

to home care and telehealthcare? Robotics, 3, 1-21.

Damiano, L., & Dumouchi, P. (2018). Anthropomorphism in Human-Robot Co-evolution. Frontiers in
Psychology, 9, 468.

Duffy, B. (2003). Anthropomorphism and the social robot. Robotics and Autonomous Systems, 42.
177-190.

Eagly, A. H., & Wood, W. (2011). Feminism and the evolution of sex differences and similarities. Sex
Roles, 64, 758-767.

Eagly, A. H., & Wood, W. (2012). Social role theory. In P. van Lange, A. Kruglanski, & E. T. Higgins
(Eds.), Handbook of theories in social psychology (pp. 458-476). Thousand Oaks, CA: Sage
Publications.

Fiske, S. T., Cuddy, A. J. C., & Glick, P. (2007). Universal dimensions of social cognition: Warmth
and competence. Trends in Cognitive Sciences, 11, 77-83.

Friedman, B., Kahn, P., & Hagman, J. (2003). “Hardware companions?: What online AIBO discussion
forums reveal about the human-robotic relationship,” in Proceedings of the SIGCHI Conference
on Human Factors in Computing Systems, (New York, NY: ACM), 273-280.

Graf, B., Reiser, U., Hagele, M., Mauz, K., & Klein, P. (2009). “Robotic home assistant Care-O-bot
R 3-product vision and innovation platform,” in Proceedings of the 2009 IEEE Workshop on
Advanced Robotics and its Social Impacts (ARSO), (Piscataway, NJ: IEEE), 139-144.

Gray, H. M., Gray, K., & Wegner, D. M. (2007). Dimensions of mind perception. Science, 315, 619.

Gray, K., & Wegner, D. M. (2008). The sting of intentional pain. Psychological Science, 19, 1260-62.

Gray, K., & Wegner, D. M. (2009). Moral typecasting: Divergent perceptions of moral agents and moral
patients. Journal of Personality and Social Psychology, 96, 505-520.

Gray, K., & Wegner, D. M. (2012). Feeling robots and human zombies: Mind perception and the uncanny
valley. Cognition, 125, 125-130.

Gray, K., & Wegner, D. M. (2012). Morality takes two: Dyadic morality and mind perception. In M.
Mikulincer & P. R. Shaver (Eds.), Herzliya series on personality and social psychology(pp.
109-127). Washington, DC, US: American Psychological Association.

Haslam, N., Bain, P., Douge, L., Lee, M., & Bastian, B. (2005). More human than you: Attributing
humanness to self and others. Journal of Personality and Social Psychology, 89, 973-920.
Haslam, N., Loughnan, S., Kashima, Y., & Bain, P. (2008). Attributing and denying humanness to others.

European Review of Social Psychology, 19, 55-65.

Hoffman, C., & Hurst, N. (1990). Gender stereotypes: Perception or rationalization? Journal of



7 0heg 2w TN 2] g vheAzis wY wE - 209

Personality and Social Psychology, 58, 197-208.

Loughnan, S., Haslam, N., Murnane, T., Vaes, J., Reynolds, C., & Suitner, C. (2010). Objectification
leads to depersonalization: The denial of mind and moral concern to objectified others. European
Journal of Social Psychology, 40, 709-717.

Miller, H. B. (1994). Science, ethics, and moral status. Between the Species, 10, 1-10.

Montague, A., & Matson, F. (1983). The dehumanization of man. New York: McGraw-Hill.

Pollack, M. E., Brown, L., Colbry, D., Orosz, C., Peintner, B., & Ramakrishnan, S. (2002). “Pearl: a
mobhile robotic assistant for the elderly,” in Proceedings of the AAAI Workshop on Automation
as Eldercare (Menlo Park, CA: AAAI), 85-91.

Scherbaum, S., & Dshemuchadse, M. (2020). Psychometrics of the continuous mind: Measuring
cognitive sub—processes via mouse tracking. Memory and Cognition, 48, 436—454.

Stafford, R. Q., MacDonald, B. A., & Jayawardena, C. (2014). Does the robot have a mind? Mind
perception and attitudes towards robots predict use of an eldercare robot. International Journal
of Social Robotics, 6, 17-32.

Wang, X., & Krumhuber, E. G. (2018). Mind perception of robots varies with their economic versus
social function. Frontiers in Psychology, 9, 1-9.

Ward, A. F,, Olsen, A. S., & Wegner, D. M. (2013). The Harm-made mind: Observing victimization
augments attribution of minds to vegetative patients, robots and, the dead. Psychological Science,
24, 1437-1445.

Wood, W., & Eagly, A. H. (2012). Biosocial construction of sex differences and similarities in behavior.

Advances in Experimental Social Psychology, 46, 55-123.



To

-
T
Jo

U712
71
st U7

9

O

iU

0

th 47}

s

[}

o] Itk Azt
xg 7_11—

o gitkx A7

al

71 5ol gk
t}

=

=

I9] ool o= A% 2xE A

919] ol ol A= AHIe] AA

sl9] el ol AE A

919l ool o= 4 A
919l ool o g A

o

o7 A7

mr

Apslatet A A|327 15(2020)

3r

ase]

el
i)

* * * *
o o Lo © ©
~ 2 e <
~ D o~ — o0 — i 00
RERRR e i i
*

* ®* % * *

* ¥ *_ ¥ * *
— O LD i DD ilbs i O Mmoo i [S\BRcolNap)
e et I el R I R e I L I

"
ﬁ‘._91002946232920043
Ly | SiSiMi =ENI E O0 AN SR | 0 N 00
Ztllllllllllllllll
B

1&4819973269929686
N 30 %% o OB S IK 0% = FA
AMOoOin i INn© O OO OO LW
5 %o %o S
g T o o
i W H
= = =
<~ <~ <~

210

}\ol—




o= AN
]:H/K]—
J =R Hit EEFAR} 1 2
1. ;__E*é 547 1.12 :
aofel 2. AAA 5.98 1.32 54
3. Agd BHg .
7} 5.71 127 :
B8 ) 20 57
1‘ Z:; q 6.24 2.21 12 37 i
St 4.95 1.01 ' =
S1l el 2. 484 4.72 1.13 57
R EERT 65 ' '
2 54 1.23 27* ok
4, u]_r]:_\:%/ﬂ : 2
ik 6.37 158 20 19
L. ;—__E*é 4.47 1.23 . —
A 2. ARA 4.82 1.07 50%*
3. A3y BHg .
iRkl A7) 6.33 2.18 17 447
1. lej J 5.83 1.07 T '67*** 2
. ;f d 4.43 1.24 . .
o 2. AAA 4.70 1.54 50%*
3. AgE B9 .
7} 458 142 !
e : 08 38
1‘ Z:; d 5.92 1.72 03 15 o
St 416 1.02 ' -
x 2. 484 43172 1.23 48%*
LR 121 '
2 . 1.15 35%* ok
s . Al
Bl 5.18 1.44 05 17
1. 354 3.89 112 . —
2 AZA '
9% . 7ARA 4.01 1.20 58**
3. Ay BHg .
b A7) 491 141 27* 347
CHEEA 433 1.75 05 '19
ZE . . ‘*
;. ;{i 3.24 112 . -
A gt |2 A A 3.78 1.94 34%%*
3. Agd g 5.28 .
e ) 145 37 49
) Z¢ﬁ q 5.10 1.89 15 16 o
1. 54 3.23 1 ’ ' —
2 A A .01
Azagan b 288 3.48 1.39 43%*
LR 589 '
2 . 2.28 38%* ok
s . Al
Bl 5.72 1.77 18 20
1. ;—__E*é 2.51 1.34 . —
en 2. AYAA 2.02 121 37%*
3. A84 Y 3.8 .
4 83 1.15 21 o
A8 . 46
d 3.86 1.66
: 19 31 56

*p (05, ** p 01, *** p {001



212 = As|getAT #3238 12(2021)

[F5 3] ZAHAH 2Xo AEE 2R(AT 2)

AlEY 22 22|ot AFAE Xs 2R

of mRe 27} EA e W, $eloh 2ol Ak WU,

dlE So), $7k frolvl Aol 2w, o] FATTE A How ngHol e ARET P olopE
G, Q4] Fad 94 AAA 2%



F7h o 2 Qe 2R it vhe Az =Y wd ¢ 213

Who Has a Mind?: Mind Perception and Moral Decision Toward
Robots

Hong-Im Shin

Sunchon National University

According to the dyadic moral theory, ascribing a moral status to the specific entity depends
on perceptions of a mind toward the entity. Based on this assumption, this research explored
relationships between mind perception and moral decisions to provide theoretical and practical
implications for future education. With the use of mind-perception scales, Study 1 (N=130) analyzed
perceptions of a mind of various entities. According to the results, an adult man’ s mind is
rated as the most highly valued, whereas a relatively lower mind is ascribed to vegetative patients
and robots. In addition, the higher scores of mind perception correlated to the increasing tendency
of perceived immorality in harming acts. Study 2 (N=114) analyzed differences between economic
robots and social robots in mind perception. The participants evaluated that a social robot deserved
a higher moral status than an economic robot. Additionally, harming acts were rated as more
immorally rated in the condition of a social robot than those in the condition of an economic
robot. These findings implicated that mind perception varies with a function of an entity and
is linked to the essence of morality. Future research is needed to explore the applicability of
social values of robots for morality education.

Keywords: Mind Perception, Robots, Dyadic Moral Theory, Moral Status
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