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An Exploratory study on Student—Intelligent Robot Teacher
relationship recognized by Middle School Students
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Abstract This study aimed to explore the relationship between Intelligent Robot Reacher(IRT)—student
by examining the factors of their relationship perceived by middle school students. In doing so, we
developed questionnaires based on the existing teacher—student relationship scale and conducted an
online survey of 283 first graders in middle school. The collected date were analyzed using exploratory
factor analyses with SPSS 23 and confirmatory factor analysis with Amos 21. The study findings
identified four factors of IRT—student relationship namely “trust”, “competence”, “emotional exchange’,
and “tolerance”. It is expected that the study can be used to discuss ways to enhance educationally
significant interaction between students—IRT and teaching methods using intelligent robots(IRs). Also,
the study will contribute to the understanding and development of various services using IRs. Based on
the study finidngs, future studies should investigate the perception of various education stockholders

(teachers, parets, etc) on IRT to elevate the Human—Robot Interaction in the education field.

Key Words : Intelligent robot teachers, Human—Robot Interaction, Human—Artificial Intelligence

Interaction, Middle school students’ perception, Factors of relationship

+*Corresponding Author : Jinhee Kim(jinhee_kim@snu.ac.kr)
Received January 28, 2020 Revised  March 17, 2020
Accepted April 20, 2020 Published April 28, 2020



e

T Al18H A4

il

Tlo:
FERE)

(e}
5

38 dAd

K W R O do T X y
oy < =0 =
ﬂpﬂ%ﬁgmﬂa%z%J.mmqﬁﬂar.4§w11
%o R || I~ ﬁTmﬁ&l”,XOMLI i ApoJo o TENE LT O
l&wqyﬁgm:% o W om P Vﬂo:cixaf%ﬁ1 T O™ T g p o K
JZEA]A}MLLH,_%EE.]L iEﬂﬂﬂqu,%@]ooﬁof%S uT]soZO R g =
) = o S B BT ﬂoéozﬂnv)lﬁlé BT oy mE M o NoH o o uTnomﬂawaﬁ.
Bowok | =0 ?.ﬂmz@%aﬁ;ﬂmgmmgkﬂ.%_e R EE g el ok D R EHE
AiEEolwm1LE%wﬁ o W eoﬂ_o_aﬁ{.._oﬂdr W AP dlme]%bcﬂmaﬁﬁRﬁﬂo@?
mawa%ﬁE{U%A%yﬂﬁm%ﬂEM@4mgwagﬁ%%ﬂmgﬂumg<%¢i1
=1 e o o Tod o — o) = i} ~ B - 9 = [~ o A -
gﬂﬂﬁgﬁﬁﬂ@@%ﬂ%%@Mmymy%%@@%@%%%ﬂ%%%%@%ﬁ@%@ﬁ%%
o o X T 0 H B 3 ) 1r7L1_lﬁa1_l»,|ﬂL| O ~ o1 !
T = -— — .~ ~— X J = N _/‘IMLEJ‘ ﬂ .z.L].l N _— of
,_@E Ltiﬂﬁmﬁxog‘AﬂmﬁM_/owﬁEiE A\m# ATHOL,I]\LI‘.W,N_u__Oﬁy xS =y 7ﬂVIOrufﬂE
- = o= . (S BR R T w9 X W =K 3 oo Eoo B o
}mﬂﬂmoL%M%ﬂ}%E%sﬂio;ﬂiﬂ .zaﬁkqoﬂrﬂxE@oz]mﬂo _?gozqﬂ1sj|wrwa
Aﬂo{@4ziﬁz$ﬂui%4 o o urmﬂ.sawxﬂlr% EéﬂomxﬂELﬁ@arnomLﬂoVAmﬁ
. Eo&ﬂ% N R n W T o BE A R =2 o HX o m =T M
) o) ii%z% Ho = S ol ﬂml%]z_aj K o o T o e B o} o L
A+ A Hlo o " iy e oy Jlo O# Al WO Mo ol o) o JJ m i ) & ~ a2 ) i N ol
w = TR E N %%%ﬂ%%@rﬂ#ﬁozﬂ N peXe e LT 3 = 0
— ; °° T om B = N % R P T B
W7 %%hﬁwﬁgﬂﬁ BN S RT BB T CReNbome g d TP
%%%ﬂzgOLAQ%AW%QELE %@on% Eﬂd}y7#ﬂﬂr W e o
O o 4 _— - Mﬂll,.,‘,_ﬂ_-o«eéﬁ,llr X Tor = ],HI]UEHXAF HEO
woor M o @ﬂ%ﬂﬂ%dxAﬁ.}7%q Lxéefmer EozﬁoL%LioLmoaﬁ
Jo ﬂ:v% o) o E—— mﬂoAJAza;ozooT__%Lgozaﬂi_rn_dw ,_Elﬁﬂu%LW1_aﬁaﬁ o)
2 dp i Eioﬂﬂg_éﬂov%ﬂ T e W TRy B
xoﬂfﬂl,%%ﬂr N L ZE < LmEE@rﬂmme%aﬂ%nﬂésdﬂ@]u.%. B o ¥
1ﬂmquﬂW%ﬁi%ﬁg%@@g%@ww%ﬁﬂ%&ﬂ@m%nww@?www%gw%
o %@dﬂlfjpﬂ%%qﬁw M B XRT T g S il T &
T m o ™o "W o] — © I T B TR e Ny ws?™
o o o R up %wam%mﬁﬁ@%@%@ﬂﬁ@%%ﬂ@@@MMﬂmw@E
oy KO @O o — ) oS = ]‘I.‘Iﬂ i
OB T W WM G % o%oﬂiayﬂmwmmggx%%m@%m
SIS EFI 0 LT ST S FEE TR Iw<k
~ o) X,ﬁd.J.ﬂo]_fl A,ﬁiﬂ] LTS Jboor % o T
M%%EE%HWWM_%EOM%EBa:mwAAf,mwﬁﬂuoWmeu%%E TN E
o A F o o}J W W= T~ WP T X o= MW GG
mﬂaw X g W %%E@mo_nﬁﬂmﬂ%dr;oﬂ,]ﬂﬁﬂ}_rn_Moﬁo%u E@ﬁﬂﬂ%%ﬁr
i %wwﬁﬂ%g#wﬂogaﬂr%ﬂ% O R S s ELZw Tl
Bl M s © ;gem}@n%@@uﬂ}}%ATL@}ﬂirﬂ X g WX
P:Xer " oﬂbomCW.ﬁL‘IA]AOUEH&EoATHﬂ]F7UL1‘_ﬂ_mﬁamoﬂ 3 EMﬂ_l“IXL __MM
o w Oow B X 5od 2o b fLa%%Pﬂ%ﬂ Lwo%aﬂutu (= NR MG g
i @&1@@%%&%H%1%ﬂﬂ%ﬂm,ﬂwﬁﬁw@ﬂ%;ﬂﬂﬂr%ﬂ WP ATY
T JOM%WU.s%_/toEﬁT__Oﬁ%ﬂ;r] G 5 E - N TR A< T TS )
- PEtw,.=2EBT8 PET et TS P ETEN P R R
A ar X % Age7__%u_4; ot P E R 1@r]¢. HOX X
— Mﬂ,ﬂ%ﬂM&MW%;%@M%W%%%%mﬂﬂo%%ﬂﬁ,%ﬂwvmﬂm%ﬂﬂww X
AR 5 N 'y Sy X 2 = X ;
&%@@%%%%wﬁwwgimwmww%wEw%wiMWW?W%%%%%&% ,
R 7o o K o ol ! N o 0 = — —_
ﬁmwmmmH.lio%nwﬂ%ﬁum%uow%o@%ﬂ%%@&eﬂg%%mQ@%ﬂﬂyuﬂﬁw G
%TEﬂ_ﬂ&m%ﬂﬂmxﬁﬂAﬂMmﬂermﬂ%drﬂodﬁﬂﬂAW%@;ﬂTEB,ﬁﬂw_ﬂn_m:mwﬂﬂwﬂﬂﬁuo ot
— ) o 2 gl "o —~ ~— . i 0 X0 = Ju 7 X oY —
wa%M%ﬁa%ﬁ%@%%gﬁMﬁ@Mﬂﬁ%wwgwmmmmai%qw%m s
B oo o = ; ﬂwm}ﬂo(qﬂux7ﬁ =0 o 1R R °
o S mLaEAuﬂH%mﬂ & Joxm o W T X Mxkﬂuﬁﬂ e e - do
® o P TrEzEdiTzrEid=T a_csajgﬂ%%%@%lﬂ%%ﬁ&
<~ Kz o oy N DR BR R Moo o TR TR I
gi@ﬂiﬁ%wyW%%Wﬂqgmwwmﬂ%%%@%WM%@MHW@WW@
T o R R o N B W %%@@gwgihm Mmgmﬂ@r
%?urmm.foiuLA%oo] o "
TR A ﬂwﬂﬁwﬁx?%
o o o M oof H



AT w ML T OB TREEMBE Wl T | HTE A
MO&F‘%O#HEMMQ#OQ_l ‘NF._WXSHUIEHT ﬂﬂﬂiAiAJlﬂujlﬂvl
oo X S s ] = 2n ol omo ooy = o 1 X X
B EIEIE B A RS N e -
@%ﬁmurmﬂﬂmoﬁ R T o Ao ROR R R g
Bl g ol r 3 Mo wOE oW oo ol T T e o L o o
—~ o B o= ., oW ;oz_.AT@aor)Jﬂu RS NV oo R s
TR & HESE: ox® HTBEL e o T g
BT ey w2 o |17 78 PR ResN PERE w0 K 3
o o N — 5T o < —_= nk < Q7 Ry Rk <) — &
pl o 9 il o - _Iﬂ‘ml - N o < 8
i S 2 Da® g = éajwﬁﬂwojaa
73 — © S |&Blel3s Joo X - T o= W N o= i
%omwﬂ‘_w_.ww%%oﬂo S |E|Z|E|E mH_Am]ﬁﬂﬁ@ﬂuﬂﬂqﬁc,ﬂﬂmhbnﬂﬁﬂ%ﬂ
9 A R Mo 5| © ~ o o) o - N o) L o 7o N am o o bl
oimﬂrlv_,l_w_mﬁoemﬁmmﬂ = ,._n_m_:ﬂz.a%oiﬂu,Eﬂrmmwnwoﬂl&,h‘_xm%wwati
g 8K > A R~ NI = R el - o N
WHE o PNy g W5  FR ok, 1w I A
oK PR EE K ﬂ%%ﬂ&%ﬂﬂ%ﬂﬂ&%ﬁ%ﬁ@%ﬁ
b ; =3 = o i _ ™ NN
o THIne®e e 2l I2 L@ﬁ%%@%ﬂ;m%dmo%muwymrﬂﬁ
TR Ew s on D E |3 i° O S TR L O Rl = S O WL Y
do B o 25 S |E| 3% R TSR o Bl SO <L D T
) . ) LT . < |
AX,DroEZmrA&ol A |Aa ] i B omo B BE o W ﬂﬁTo»AﬂLtﬂLtz%ﬂDﬂ
T E LR mWE R == o v - E R - O I G
B B LR El HQ,A|ﬂ1_,|oE & I3) r B = njy H T = ol o of ﬂL%OIEA,m IﬁMﬂV o
- = TR ST T R S N B
@ PMRIF PR T s T O RERToOR VEUYLT I o
ﬂ%ﬂﬂ@E%%jﬂ%iﬁLmL“Da%;HﬁvaL@ uijoao@mﬁmﬂﬂ%ﬂﬂgﬂi
= - N ™ o] of do T WO — HE o %O o o = i o oy - oo T
TR R WX PuB T 5 5 2 B LS g BT B oo
ﬂg@&ﬁ@ﬁ%%ﬂ&%ﬂ%m%iﬂﬁﬂﬂ R -
o 5T epar "THNER B0 g0 T e N EDER BT YT
‘JHﬂx_,l;od\S/nW..,me‘Nr,MHL,olAo7dlﬂ_|4d|a%ﬂﬁ%&rﬂﬁro ;Aoﬂwﬂwﬁw\@/ﬁmﬁdgﬁdda:.ﬂﬂoﬂﬂ
g M T W oy g e o 2Py 22 o, R S oy e oo
P e Rt v i EkTRELE o ly TSI gL vl
wor . e— ) ~ OJl.J\I/ - ™ ~ N _— X
mﬂ@%m.mﬂ%%ﬂﬁﬁi%%ﬂﬁermmmE PR B dre=sn N
NEELCEY Vg EER T e EF S TRAONEZLETELIET TN
T Lt aE P TR B STe EER Megel BTl gk
X R Tzt s, s BYHEEN .M%aiﬁowéﬂ,éﬂﬁﬂﬁﬂ,
I - = ST B A P =B B B e
Aol L3 e L ® Mo © @ wF,7ﬂSIA_|1 o W.zoiboﬂAJ.o Jo X
pm o B ﬂZﬁyA — X = aao[:.LJ| OE.AEJO % o) KO o ~o
~ =0 — ] i o]
,_/Mmmimma@riﬂzﬂﬁimrod@%Hdr&d dr%awuge Eic_oov@rwrao%ajz
S B ond o N ATy I g S o) — ] T RN~ | R e =0 - O
S o B < X — W) &> NWoiLSLo} o o W N N oy X —~
il 2 2 i o s @O = 2L o= o ol NN N XN
EAﬂL@CnZOW}zﬁl? 92X - o = W < o el X
T = Ao —_ I — %o o X w =0 o %o ™ N2 —
WXL EE S BB ieg = I R - S T L T <
OH (ﬁ?oiﬂ.”A]AALﬂoll&O[% \_M_ﬁlﬂno&o [E) ;ol’;ﬂﬂlyﬂ.ﬂu]x_ —
B g wm I X RAT DX , T Erem= Cw S B oga  ®OEE ST RE )
o X pLe TIT 4T p i nr e g P T IET L LW o
ﬂnmeCquwﬂMVLHaa%Mo%mﬂu%Eﬂom%%ﬂmﬂr%%aﬂﬂHlﬁﬁmeﬂ%m,oﬂo%&r%
—_— -~ - ) ol
N T LTRR O EIRT AT LT T TR gdo mke PN o PN
o~ MNEH N R HNT T MO RN o R T e e X W N g

3

°©

+od

8-3]

A}

o

SPSS 23& AF&-

=

=

322} Amos 21

1%

Ve

A=)
21 (Confirmatory Factor Analysis)< 2

(Exploratory Factor Analysis)

[e)

she1 29l il
(convergent validity) <} FPHEFS = (discriminant validity)

Ly
a

Xt 24].

1]



40 YAEEEIATF A18d A4z

g Avngton Ry FAHAEL

(Maximum—Likelyhood estimates)Z %3

Z]

Z S

e
i

-y
-

[e)
=

=
2 o

)

#3191

Table 2. Questionnaires

Category

Questionnaire (I hope teachers...)

Empathy

1) understand my feelings well.

2

often share the same thoughts with me.

3

are interested in what I think and say.

4

understand my behavior well.

5

think from my side.

6

understand my personal problems well.

7

understand me even if we have a different
perspective.

8) acknowledge my thoughts.

Trust

9) to be honest with me.

10) are consistent with their words and actions.

11) admit their mistake.

12) are reliable in speech.

13) treat me honestly.

14) help me when I confront difficulties in learning.

15) keep what they promise.

16) always look confident.

Compe
—tence

17) explain the learning contents easily so that I can
understand well.

18) teach in various ways so that learning is not
boring.

19) kindly answer my question.

20) make me feel studying is fun.

21) to be fair when they evaluate my learning.

22) provide all students a fair chance.

23) improve my autonomous learning competence.

24) are knowledgable that they know everything.

Intimacy

25) have affection for me.

26) compliment on my works.

27) stay with me.

28) are kind to me.

29) are generous to me.

30) treat me with kindness

31) treat me with warm heart.

32) make me feel comfortable.

171 180 el w2 (varima) 47} 820

H=

=3l Qo1AS ATt KMO(Kaiser—Meyer—Olkin)

A= arfete] BA| P4

RS | . [e]
o)

ooy
w

arlett 75 (x2=3948.344, df=210,

7158 SOl FE5S AR sk AT R
2218 F 4/fo1H WA ML 68.03%= ek

£
N

o
fo fo

o my & my 3T
i)
o

%7 7 gles A ol 4F
g wio = 47he] 2lo] 147) GHow FY=I9
v AR wAlsle] BARHEG S wA A

B, e, AANT, 8 o7 Prdstal Table

w

=2

ol

o, Jo
ol

ol

38

o -

Table 3. Exploratory Factor Analysis

Category Item 1 2 3 4
Q 13 702
Q 11 639
Trust
Q 12 629
Q. 15 591
Q 24 753
Compet Q 18 743
—ence Q 23 708
Q. 20 684
Q1 754
Emotional Q 27 634
Exchange . .
Q. 26 621
Q 6 .780
Tolerance Q5 740
Q 4 716
Eigen value 4.73 3.50 3.13 2.93
Cumulative variance (%) 22.51 39.17 54.09 68.03
Chronbach’s a .865 874 .798 .835
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Table 7. Discriminant Validity
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