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Differences in Preschool Children’s Perceptions of Artificial Intelligence according to
their Experiences with Al Robots in daycare centers
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ABSTRACT

Objective: This study investigated the differences in preschool children’s perceptions
of artificial intelligence (AI) and their distribution by latent profiles according to their
experience with Al robots in daycare centers.
Methods: The participants included 119 five-year-old children, 52 of whom had
experience with Al robots in daycare centers and 67 of whom did not. Children’s
perceptions of Al were measured using the Godspeed scale from Bartneck et al.(2009).
Data were analyzed using a t-test, latent profile analysis, and chi-square test.
] =82 90224 tgtql=> w  Results: The results showed that compared to the inexperienced group, the experienced
S50 slrd A the] o1Fx}  group reported lower levels of animacy and perceived intelligence of Al robots,
3] Hof AR AFAR|GAIIe]  indicating higher levels of Al knowledge and understanding. In addition, the experienced

*
]

2918 wlo} Z=3)E ol ol group had a higher probability of belonging to the ‘machine recognition’ type than
(NRF-2022S1A5A8052607).. ‘organism recognition’ type, although the difference was not statistically significant.
Conclusion/Implications: The findings suggest that experience with Al robots in

1 "1 R x} daycare centers can improve children’s Al knowledge and understanding. To further

o) 7ieln olEr e ele} zw<=  enhance this effect, it is necessary to increase the number of robots put into classrooms,
and to consider various teaching media that reflect children’s preferences.
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H, A4, 2022). 7] o] FolAH Q1FA T w
=, ol & AFA T wHo] frofrjol EEA z
w] #o] th(Yang, 2022). fole QAFAS V&3 2
A 719 AME2 folrlo] ot AAA Ad
thH 31, 2015; Ackermann, 2001). &A1 gt Frol= o]
J%E‘ﬂ frob7k )b gk A A AFA T 71Ee] A&
g Bl S ol Fo Urke AR A%
743 gk AFA T 712 dE T3] olafste A2 YERdth(Kewalramani
et al., 2021; Williams et al., 2019). Yol7} Q1 F X5 7]&o] o|u] @& olo]o] 4to] AR I} H 33t
ANA, frotbzt JIFAT 7lsS gt WA oz wex §5% 7|3 & de A& "gAd A3t
(digital divide)E =°l1 EH 3 g A7 2y Wl 7)1 %7 €t (Berson et
al, 2021). webd FH o= AFA 5 olE Wt FH A
= A F UEE AFA T wSAA Fo oAGA AT A<
Zholl gk =971 S8k A 2 , #9d, 2022; Druga et al.,

2019; Yang, 2022).
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A 2EES 28T w5EFAAN Frote 253 @89 Jea8stan(ddd, wad, 2020,
a4, W °ll, 2012; Kennedy et al., 2015; Turkle et al., 2006), ]l 5312} Zo] gt o] FA ==
g 71718 &84S WEY A e vty vEbdThL, 2015). F, AAA <
ddE v R MEE ol F& Fotildd AY dFA T RS aAd ug Az 2 5
Jor® QY AFA T B &8 A7t ol Fold et

AR, Fol7t dda L] Mol AFAs 2RI} 358 P& P%ﬁli o] Foizl
T7} F-Z3lth Druga 5(2019)°] ©J3tH frol= EA R 2R S T m 2ZeHA, AF
A 2ol FH FFS AL ZAE A st WA S olsf 5k %D} ﬂl frots e
2 24 258 2899 Ad3As i AT AFAAE frote 248 259 5 HES
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Atk A7 ik frobe welehe TAA B8-S Bl Atasy
AN nel @ u, olFe] AFAYTeNA B AFA T 2RI FeL g3t
g XAl ole 7} =R =X AdE g rt 9k
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Zo] olyrm = sl EAd #HAS F= A 44 54" (person-centered analysis) S & &
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A 28 FAE RFTY SA4E 7 e Al Azt 542 2stn JdvhEHYA 5,
2018). &, AAAA EAQ AdFA T ZRE frote] AAAH A5 E L & USBRE froprt
AF3As ZES A9 A2 eta olsfisteA] AuE Bart Aok Wl fobe QA3 FALS
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AARAAR E2AE A, gz AZE Ateol ] A& A (Springer, 1992; Epley et al., 2007)°]
U el A2 54 Margett & Witherington, 2011)3} 22 A ESH £4& vgto g F23}
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3t ARG E AU Al 22 A8y 4 7Te 2 #de/| = o (Nigram &
Klahr, 2000).
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AFEA 1. frotel 1BA S AL oo P 71t AEAT 2R LAY R
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AFEA 2. FobES AFA% A Zestde] niek £RE AT 5HL ojw @k
AFEA 3. frobEe ABAT A4 Zestelo] b AP e oAl Hy) 4717 98
% 2% ALY ool BhE Pu b Aelrt gEvb

1. ALt

ool Jell Al F7I7t JAFA T 2RI Foa& 2 Aol frote] AFA T A4 HstE
FEA Ay 7] 9ste] AFdAG EAAGS FESI] 2T ¥ A7]E GPower ZE
gl 5337] 05, ASE 08, % 5 055 &3 A3l 1S 7F o2 A TH(Faul
et al, 2009). AF’d-2 B 5A frol & 1190w, A7 FAe] AFALs] g4 EAL % 17
2ot AA o} 1199 F <A T o] & AFHEL 52 (43.70%), 74 F ©|

EAHELE 679(56.30%)°] 0 0.1, Fol= 647 (53.78%), o o= 559 (46.22%)°] Atk o] #lo] H o]
AR A 7Fe R A 87 (73.11%), T4+ 249 (20.17%), 271 % 8% (6.72%) =< At}

1. dAFOaXLe olFALSEH N EN (N=119)
o MEEICH ER|E ]
T (n=52) (n=67) oA
A ot 30(57.69) 34(50.75) 64(53.78)
of 22(42.31) 33(49.25) 55(46.22)
x|ed Hole 0(0.00) 8(11.94) 8(6.72)
2 0(0.00) 24(35.82) 24(20.17)
Fet 52(100.00) 35(52.24) 87(73.11)
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o, A Rmels 2abe] B 9§ Qe HARER SN S WL
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24 9 e Lol ARET FNE W ESe] £ we T AAeAT fobel AFA
5 Ao U@ A ATAAA 1917 A7 2910] S on], 29 be] 24 o)
Zol7] 913 ~ x

202207-HR-051), A FAEL AF4A

NI s

AT Al A4S AW ETY] Y8 MRS atlen, odoldul JdFA T
25 AY AR wgt frobe] AT B3to] thgk 1] Aot deA AT ET] A5 ttestE
Attt 5o g, folrt 345 RS ot EA 2 AX| A FPHRE AT HY] ¢
Sto] ZhAf i 2 5hd B (Latent Profile Analysis; LPA)= 313} T E3F fole] QA 25
Ay o Fof et <l P14

TAe A FAFG A Aol 7b A Lot T] e FrolAE A
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1. QTS 2R A 040 WE Foje| ABXIS 24| X0|

AT 23 oM A v ARG Ao Byt BEdEstd], ¥
o] Aol wa}t ztol7} A= =] <1,
UehA] @tk sl: F=191, p=.15, 484: F=126, p=29, A9 A% FF: F=73, p

<l T 2R AsAg of el wet 2ol 7k YEgEA

F 3] AABIATE B4 A, A (=233, p<.05)F QA H A% F(=2.17,
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SRE|X YR H19E H2=

Pk dhel ojQlshol A P 7 Aol 2 WolA] ek, ol ABAS 2R A of R A
Slo] B Q7te] QR EA gPT 55 AFAIE FEE vt E A S ot
E 3. Zlok Solel olZAIS o4 ®aet xjo| AS
AEzict S

B O = S| .

A M(SD) M(SD) rtest
olols} 0~5 2.69(1.23) 2.53(1.20) ~.69
S 0~6 3.40(1.39) 4.00(1.38) 2.33*
oIX|El X5 $= 0~5 3.54(1.43) 4.04(1.10) 2.17*
*p<.05

2. 70l9| QIBXIS
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e

A

[l

et al.,

o, 47fe] FAFE =

2ok 4 o] H9dEe ®

491 2ot AANAF T
A EE s 587l AIC, BIC, ABIC, Entropy, LMRT p-value, BLRT p-value$} 22 &
e AFE FQstt. AIC, BIC, ABICS] #t°] 2H&45(Nylund et al., 2007), Entropy2] -2
5 (Muthén & Muthén, 2000) Bt} 3t 23l &
k190 292 8B w3E LMRLRTS BLRTE pvalue’} 05K T 2
2001; Peel & McLachlan, 2000). ©]&1 3+ =& 23w 71&=
HAEEnYgoz Attt

S oju)gieh A fFe
A% oh 2gel k1) 23

17 o

6‘3}(
Z

=

v

s
1O

B

N7

iz

£ 4. R0te| QTS ol FMZZEY B M
HMAEZ = AlC BIC ABIC Entropy LMR LRT BLRT
174 1207.923 1224.597 1205.629
274 1151.381 1179.172 1147.558 .888 .0004 .0000
374 1143.490 1182.398 1138.139 .888 .0159 .0128
471 1131.787 1181.811 1124.906 .892 .0603 .0000
574 1132.332 1193.473 1123.922 .762 .5993 .6667
. AIC = Akaike Information Criteria; BIC = Bayesian Information Criteria; ABIC = Adjusted Bayesian
Information Criteria; LMR LRT = Lo-Mendell-Rubin Adjusted Likelihood Ratio Test; BLRT = Bootstrapped
Likelihood Ratio Test.
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olzlo[ELY QIBXAS 2R ALSZH ofFof w2 Role| eIZAIS 24| xlo|
02 FAREE TExE Fog o7t YERA] %t (p=.90). 471 <] 319 FARFFE S
F 5ol AT £33 12 AA Q] 7.56% 5 AR om, 1stet FAH Ay EAN <l
AE AT FEE 2ot AT FAF o2 o F AJUth Al 7HA] 38 ARl BF 2Ee HF
E B 78 206.72%) 9 T3 A= AFE Bl 3 320.17%) Zh2 71Al 921803 71 A)-
F714 1A o2 sttt npxete R HA 9] 65.55%5 AT +3 4= 9Us), A,
AAE A5 FFo] a9 A F /M =A Ugen 53 AT dAE AT Tl 44
o] Fo R & Holrlo ‘fU|A AAF R o]F AU EEFE FAFEY 5L 19 1%
2.
¥ 5. ®ote| elsX|s oA HAREY E4

7d 1(7.56%) 7d 2(6.72%) w8 3(20.17%) =¥ 4(65.55%)

x5 Roiy DA AME IIA-RIIM MY RIIM MY
ololst 1.00(.71) 1.25(.46) 271091 2.90(1.16)
Y 1.33(.87) 1.50(.93) 3.63(.88) 4.29(1.08)
QUXE X5 =& 3.78(.67) .750.71) 2.50(.59) 4.55( .50)

o F-ofl whet A AT A4 ZA
1=

Mg oA su Ze 7

79 B2 Aol YA BAT A
= = A%

[¢}
7} 91©] Fisher’s exact testS 2 Al 5}

pul =]
o AW BAL R FoF Aol oAThp = 07
w02 AT ElY FAFIE x5 2o vehE oyl 29 Ao



T
52(100.00)
67(100.00)

30(57.69)
48(71.64)

11(21.15)

13(19.40)

7(13.46)
1 1.49)

11l

=

=2

(x| 193 X2
4(7.69)

27

5t

o
=

3|

5125 2|

<)
)

M
BK

)

9’ 47]

(¢}

1A 14

>

Al Fo19

Wk 54l frofl 1199 S tlg oz o] ol

p

.

o] AP
vhebsteh el ¢

atith A A,

[<)

oo

Jo

LA 14 E e a7 =

O] Al 3
A= e

Al-F71

N

I
pild

o

oF

i3

FA RE o] 2]

S

S e

ofp

']

70

714 4]

Ed=Z o33
I wA Yol A

=
=

A7 A%
A

1

ke
Rl

o o™

Nlo
el
B
3

A

=25

A, AETA T

A

i
ok
o))
3

il

o))

z
2}

AEola A~

]

e}
Rl

3

Z_'

A 25& Abd 2ol #71

EAR <

=13

=

1

kel
i

|2 2ol 540
SERES

o

ol Al A H

52



OIZIOIEILY 2IBAlS 2R ALSZE ool w2 Rolel 21BALS 214 ol

2ol Analn BEE 5 YA BE 2RUCE 0 S ADE 2ol B Ui Aol Aol
(Dreyfus, 1992). BT Y frobe AFAT 283t FAZ FEHEEA 2329 AP
5 QA sa, 2ol ANEY ABAAY F5F 2} ol AFH o dAle] W
A 1AM, AF EE AL Aed EA7} obdekn A4 Aelth ol Fobrt &
g AeAs 2x3 FEAEsm, AFAS 2ol oY FFHEA Folut WEBF
of Felgom folrt ABAT 2EE @& A EUE 5T + Arke A S DA
H9the AL @k ABAS FAYE QA3be] AFA% %3} ANAOR o ALEdT
gl MBAoE P ¢ AE 4B M

agerko,

A Aoz g 4 gl

74 Aol 7t VERIR] SEghE], 1 o] fol7l ABAS =

= o Bk ol e g Addtele F

W] oz Ayd = Ith(Epley et al., 2007).
|

B, Folt 7 AF Fiue A

N e
b o ©odo

X ol o
i)

e olr

eI THGlersoe et al, 2015). THebA frob} A1FA%S 2¥ate 354 E AU S Bl 2

2¥o] Q] ohd 1A S ANl HAUThR H e, <

Fol el dhFow da) AFAS 2ol 9SS s 2
S7), frobe AFAT ZRS A% FolF, JIA A4F, T1A-712

4309 v 7 FFow A4dh FAREE S4L AAEA, A% Polg e

ol ik oIQ18st FAH S WA 2ol A =

3ol g opg e 2ol Abgel ohet 714U

2o EEajn] 4] WA Sule PEL

A% BAGost FAEA 98 2 FA

co, fo
>,

¥
MN
lo
L g
i,
T
o
30
oo
Jx
N

2N
ofr
of koo

D
oft
ol
a
Jo
N
2
)
dm
oX
L
g0
oo
o
9,
o
ol
ol
D
o=

N
of

]
ox oy 2 olr 4

4 L
) Q>

o
> rr
rir
%eo ol
N,
ju}
o,
of
N,
of ¢
fu
T
N,

ot

ol rl
= XL
o X

o

N

N

e

A

N

ot

ol

=

e

o U R ot ko
-

i

¢

o
o
N

oo

NI
g =
2
-
olo
ol
o,
R

o
of rr
x
o @y o
N o

N

= oot ﬂj‘g

Mo oox

2, o

NN

(e3
(o]
9,
rr
o o
of
By

o
o M

2 Lo

ol
ol
2 =
ol
ol

N
of o o do g

S of Mo
ot

F
ol
[¢]

2
:(‘>L_"
1 Ll
N,
ity
i)
b
rn
oX
ot
=2
Y
i)
e
ol
[o
9
of{
NQL'
4
¥
rr
N, o

R T ¢

fr

oL ro rg
ol
)

o
2 L
o
c 9
=
)
I
S
ofr
o,
ox i o
i)
N
fr
<
N
il
l-JO
1>
i)
i)
fo
N
%0,
dlo
o
o
rob
iy}
o,
S

2

o oft N AN
fru
L
o
3(_5

1"
>
ofr

A

o >

)
(o
o E
IS
N
%2,
rir
=L ooff
off
<
I
2
N
Nk
29
g
o
)
o
b
fr
)
2
>
ro,
ofd
N
off
o
o
> ol
My
o

il

o,

(g
it
il
2o

oo
N
ey



=

=2

28| AsEx H197 H2

il

b

°

ass

o

af

2agstd ZAIg= HolA, F7

[¢]

o))

Jo

™

X

T}(Bartneck et al., 2009; A7 5, 2018).

1

o
i

o))
He
)

o))

Z © & (Saylor et al., 2010; Kahn et al.,

L

.

ot

i A

2 2ol

o]

23 o
i

A2 3et

=
[e)

L

.

A

3l

5

Aol A A}

L

R

t}

52wt ot fob} A3
whA o 2, frobrh 213

TUAH EAZ o

2012), ©
Els

]
h=4
Al
-

oF
KA
T
o

Jo

Ho
o
il

-
olo
o

=K

Jo

7
T
i
0]
s
i

)i

'O 5

o

of

2 ol
o Fel 7}

[e]
=

Al

G5 2ol 12 AAA 54

&

|

7

]

o
=

R

7

o

st

)

8

)
=

==
T

=

3

O]

Fo] ofglonz

j—

o

Jo

Fol 7b vhebit

X

A WA ok

2l

O 1.
T =

T4 Fwrl 290 e F2

Apo) 7} A gtk 2 ol

|

1

ke
Rl

)
—_

1A, 471

e

Aol 7} 1hek

!
o

FobEol Al

T
pal

ohje} 2ol Ul

s

o
A1 4 91 7] ll (Sutherland, 2019) ©] &1 o] 3] <]

fL

:1:]

25 10" frope] Hl&

T

ke
pa8Y

ATh =

54



]
o]

T

A

al

X

7} leH, fole A

o
el
ol
Ho

oj
T
o
I
o

+
ol
\.ﬁu
T
M

fi%e)

N

o
T
Ao

oj

Jo

ki

9 .
Add Exqo] vatE A7} A FARCE QA 2

=
Al A A9 ool At mP LA T, FA A

=

<0
W)
ool
ﬁo

oj

9]

=3 AT

R

W
o
ﬂmo
2l

—_
fi%e)

—

1o

ojw

wjr

kel
e

p

.

141

5

&1

)

jL

AAA T

1=
il

A

stgithe HolA WA= o] A7

73

3]

o
o ARE AW 2k 7ol 7}

ANA A HAFE A Al
Aoz 4 A TH(Wang et al., 2022), 91 FA]

-

=]
L=

o
=

]

O

el
v

I do®m FAE USNg et al, 2021)°

i<

7Sk QA gel el 47k

& AN E AFAS =¥ 8§ J

B
3

<
T

%,
=
4l

o
o

A

Jo

-0
55

82674 &lev
Nol A 2022 62 8

el 454 287t =

294&boardSeq

020402 &opType

moe&m

A
%], 23(4), 1-11. https://doi.org/10.32431/kace.2020.23.4.001

T

°
o

1&s

Al elel7h gleh. weel = ¢

W&page

.

A (2020). K-12

i B gket

<)

(2018). M+
25(1), 169-194. https://doi.org/10.15284/kjhd.2018.25.1.169

, A

=]
RS

=4

€l Al
=

=
L

Al A A e 2 A
null&statusYN

Ry

L

°ol&

>

[e]
(¢}

O]—:ﬁ,—%ﬁq-y 15(2)7 29-49.

= "A

6(}:

https://www.moe.go.kr/boardCnts/viewRenew.do?boardID

&searchType
, ol

3

O
173

HEE 2020, 10, QFABAY LEAMIYE AYAA: AU v @Eo] tolriok & 2.

]

]
A



A
7.

TROBO - RANG

Y

g x2ogl Alg A4 BAZvd A B3} golEgd

TESX| YR 19T H2=
g
A% 2% Fgol P fobmtel A3 7%

st

o] (2013). A TH =
<l
olate, olw]&, Aol 2020). 714 Tl A BAGS T4 B BolEE
o<:>
2A ot &ATF, 42(4), 273-296.
3, BEAITE ko] BA B o] H =

T,
I, 33(2), 393-425.
oW <haE, %91 (2022). Q173
17hargdr el 29(3), 181-210. https://doi.org/10.15284/kjhd.2022.29.3.181
[e]
Lla=g=

o] frole] A3 4 FH I} AT n A= 3 ojHolult]o]dAFE, 19(1), 1-24. hitps://doi.
Sk
A

4
=, W
org/10. 21183/kjcm.2020.03.19.1.1
A, HAF (2022). frob HE ATA T ¥

QL.

2R EA Y8R, 11(6), 153-175. https://doi.org/10.14698/jkcce.2015.11.153
e m3e] oo ek v frof s e

o ¥
ExX
7 $8

A5)9, B4dd (2020). STEAMu S G2 9@ A 1= 2% ozl froel B3
14698/jkcce.2020.16.05.001
o] Aol (2012). WAH
4

https://doi.org/10.18023/kjece.2022.42.4.011
5 d (2015). TH4A| frole] AWLEE o] & HEo}

9 AbElA Q14 gkl mAE & #ERSALHA, 16(5), 1-26. hitpsy/doi.org/10.
Measurement instruments for the

A35+3]#], 8(5), 89-110.

a4
ez, 44 (2011). 2E& 2o}
Ackermann, E. (2001). Piaget’s constructivism, Papert’s constructionism: What’s the difference. Future
(2009).

37], 32(4), 1-14.
of learning group publication, 5(3), 438-449.
Bartneck, C., Kuli¢, D., Croft, E., & Zoghbi, S
anthropomorphism, animacy, likeability, perceived intelligence, and perceived safety of robots.
International journal of social robotics, 1, 71-81. https://doi.org/10.1007/s12369-008-0001-3
Belpaeme, T., Kennedy, J., Ramachandran, A., Scassellati, B., & Tanaka, F. (2018). Social robots for
education: A review. Science robotics, 3(21), eaat5954. https://doi.org/10.1126/ scirobotics.aat5954
Berson, I. R, Luo, W., & Yang, W. (2022). Narrowing the digital divide in early childhood:
Technological advances and curriculum reforms. FEarly Education and Development, 33(1),

183-185. https://doi.org/10.1080/10409289.2022.1989740
Burgsteiner, H., Kandlhofer, M., & Steinbauer, G. (2016). Irobot: Teaching the basics of artificial
intelligence in high schools. Proceedings of the AAAI conference on artificial intelligence,
Computers and education: Artificial

30(1), 4126-4127. https://doi.org/10.1609/aaai.v30i1.9864
Chu, S. T., Hwang, G. J., & Tu, Y. F. (2022). Artificial intelligence-based robots in education: A

systematic review of selected SSCI publications.
Dreyfus, H. L. (1992). What computers still can’t do: A critique of artificial reason. MIT press.

intelligence, 100091. https://doi.org/10.1016/j.caeai.2022.100091
Druga, S., Vu, S. T., Likhith, E., & Qiu, T. (2019). Inclusive Al literacy for kids around the world.

56



Oj2lo|ELH eIEX|s BX ARZH ofFol WE Fole| 2IEZX|s 214 X0

Proceedings of FabLearn 2019, 104-111. https://doi.org/10.1145/3311890.3311904

Druga, S., Williams, R., Breazeal, C., & Resnick, M. (2017). “Hey Google is it ok if I eat you?” Initial
explorations in child-agent interaction. Proceedings of the 2017 conférence on interaction design
and children, 595-600. https://doi.org/10.1145/3078072.3084330

Epley, N., Waytz, A., & Cacioppo, J. T. (2007). On seeing human: a three-factor theory of
anthropomorphism. Psychological review, 114(4), 864-886. https://doi.org/10.1037/0033-295X.
114.4.864

Faul, F., Erdfelder, E., Buchner, A., & Lang, A.-G. (2009). Statistical power analyses using G*Power
3.1: Tests for correlation and regression analyses. Behavior Research Methods, 41(4),
1149-1160. https://doi.org/10.3758/BRM.41.4.1149

Gjersoe, N. L., Hall, E. L., & Hood, B. (2015). Children attribute mental lives to toys when they are
emotionally attached to them. Cognitive Development, 34, 28-38. https://doi.org/10.1016/].
cogdev.2014.12.002

Kahn, P. H., Jr., Kanda, T., Ishiguro, H., Freier, N. G., Severson, R. L., Gill, B. T., Ruckert, J. H.,
& Shen, S. (2012). “Robovie, you’ll have to go into the closet now”: Children’s social and
moral relationships with a humanoid robot. Developmental Psychology, 482), 303-314.
https://doi.org/10.1037/a0027033

Kennedy, J., Baxter, P., & Belpaeme, T. (2015). Comparing robot embodiments in a guided discovery
learning interaction with children. Infernational Journal of Social Robotics, 7, 293-308.
https://doi.org/10.1007/s12369-014-0277-4

Kewalramani, S., Kidman, G., & Palaiologou, 1. (2021). Using Artificial Intelligence (AI)-interfaced robotic
toys in early childhood settings: a case for children’s inquiry literacy. European Early Childhood
Education Research Journal, 295), 652-668. https://doi.org/10.1080/1350293X.2021.1968458

Li, J. (2015). The benefit of being physically present: A survey of experimental works comparing
copresent robots, telepresent robots and virtual agents. Infernational Journal of Human-
Computer Studies, 77, 23-37. https://doi.org/10.1016/j.ijhcs.2015.01.001

Lo, Y., Mendell, N. R., & Rubin, D. B. (2001). Testing the number of components in a normal
mixture. Biometrika, 883), 767-778. https://doi.org/10.1093/biomet/88.3.767

Long, D., & Magerko, B. (2020). What is Al literacy? Competencies and design considerations.
Proceedings of the 2020 CHI conférence on human factors in computing systems, 1-16.
https://doi.org/10.1145/3313831.3376727

Margett, T. E., & Witherington, D. C. (2011). The nature of preschoolers’ concept of living and
artificial objects. Child development, 82(6), 2067-2082. https://doi.org/10.1111/j.1467-8624.
2011.01661.x

Melson, G. F., Kahn Jr, P. H., Beck, A., Friedman, B., Roberts, T., Garrett, E., & Gill, B. T. (2009).

Children’s behavior toward and understanding of robotic and living dogs. Journal of Applied

57



SRESX| SR 193 H2=

Developmental Psychology, 32), 92-102. https://doi.org/10.1016/j.appdev.2008.10.011

Muthén, B., & Muthén, L. K. (2000). Integrating person-centered and variable-centered analysis:
Growth mixure modeling with latent trajectory classes. Alcoholism: Clinical and Experimental
Research, 24(6), 882-891. https://doi.org/10.1097/00000374-200006000-00020

Ng, D. T. K, Leung, J. K. L., Chu, S. K. W., & Qiao, M. S. (2021). Conceptualizing Al literacy:
An exploratory review. Computers and Education: Artificial Intelligence, 2, 100041. https://doi.
org/10.1016/j.caeai.2021.10004 1

Nigam, M. K., & Klahr, D. (2000). If robots make choices, are they alive?: Children’s judgments of
the animacy of intelligent artifacts. Proceedings of the Annual Meeting of the Cognitive Science
Society, 22. https://escholarship.org/uc/item/6bw2h51d

Nylund, K. L., Asparouhov, T., & Muthen, B. O. (2007). Deciding on the number of classes in latent
class analysis and growth mixture modeling: A Monte Carlo simulation study. Structural equation
modeling: A multidisciplinary Journal, 14(4), 535-569. https://doi.org/10.1080/10705510701575396

Peel, D., & McLachlan, G. J. (2000). Robust mixture modelling using the distribution. Statistics and
Computing, 10, 339-348. https://doi.org/10.1023/A:1008981510081

Rodriguez-Garcia, J. D., Moreno-Ledn, J., Roman-Gonzalez, M., & Robles, G. (2020). Introducing
artificial intelligence fundamentals with LearningML: Artificial intelligence made easy. Eighth
International conférence on technological ecosystems for enhancing multiculturality, 18-20.
https://doi.org/10.1145/3434780.3436705

Saylor, M. M., Somanader, M., Levin, D. T., & Kawamura, K. (2010). How do young children deal
with hybrids of living and non-iving things: The case of humanoid robots. British Journal of
Developmental Psychology, 28(4), 835-851. https://doi.org/10.1348/026151009X481049

Spatola, N., Kiihnlenz, B., & Cheng, G. (2021). Perception and evaluation in human-robot interaction:
The Human—Robot Interaction Evaluation Scale (HRIES)—A multicomponent approach of
anthropomorphism. Infernational Journal of Social Robotics, 13(7), 1517-1539. https://doi.org/
10.1007/s12369-020-00667-4

Springer, K. (1992). Children’s awareness of the biological implications of kinship. Child Development,
63(4), 950-959. https://doi.org/10.2307/1131246

Sutherland, C. J. (2019). The Robots are the Same, the Children are Not. 2019 16th International Conférence
on Ubiquitous Robots (UR 2019), 254-258. https://doi.org/10.1109/URAI.2019.8768783

Touretzky, D., Martin, F., Seehorn, D., Breazeal, C., & Posner, T. (2019). Special session: Al for K-12
guidelines initiative. Proceedings of the 50th ACM technical symposium on computer science
education, 492-493. https://doi.org/10.1145/3287324.3287525

Turkle, S., Taggart, W., Kidd, C. D., & Dasté, O. (2006). Relational artifacts with children and elders:
the complexities of cybercompanionship. Connection Science, 18(4), 347-361. https://doi.org/10.
1080/09540090600868912

58



OfZIOIEI SIBAIS 2R ALSHE 0fFol WE Rolel 2IBAIS 214 Kol

Wang, B., Rau, P. L. P, & Yuan, T. (2022). Measuring user competence in using artificial intelligence:
validity and reliability of artificial intelligence literacy scale. Behaviour & Information
Technology, 1-14. https://doi.org/10.1080/0144929X.2022.2072768

Williams, R., Park, H. W., & Breazeal, C. (2019). A is for artificial intelligence: the impact of artificial
intelligence activities on young children’s perceptions of robots. Proceedings of the 2019 CHI
Conference on Human Factors in Computing Systems, 447, 1-11. https://doi.org/10.1145/
3290605.3300677

Yang, W. (2022). Artificial Intelligence education for young children: Why, what, and how in
curriculum design and implementation. Computers and Education: Artificial Intelligence, 3,
100061. https://doi.org/10.1016/j.caeai.2022.100061

& F 1:23.02.28.
H@uNS: 23.03.20.
SAMEA : 23.03.20.

B4

59



