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A Study on the Meaning of Robot Play Experience of 5-Year-Old
Children: Focused on free play and structured group activities
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Abstract The purpose of this study is to compare the meaning of the experience of robot play in the free play
time of S5-year-old children in daycare centers with the experience of S5-year-old children in the structural group
activities of teachers. To this end, a total of 32 children (15 in the experimental group and 17 in the
comparative group) aged 5 were conducted for 1 hour three times a week for 10 weeks. Robots were supported
as toys in the classroom of the experimental group, and children in the comparative group freely experienced
robot exploration and play during free play time, and children in the comparative group learned the robot's
functions and performed structural group activities based on the 2019 Revised Nuri Curriculum national-level
curriculum. As a result of analyzing the difference between pre-test and post-test, the use of robots in free play
showed a significant effect in creativity and fluency of children, and a significant effect in expression of
pleasure in playability. These results suggest that robots are meaningful as play materials in early childhood
education, which aims for infant-led free play, and that it is worth studying the robot experiences of children in
these free situations in the future.

Key words : Educational Robot, Free Play, Robot Training

x4 38, FEols-AY AuAL (A1AR Received: September 2, 2022 / Revised: September 30, 2022
#3, FIUsta folu Sty WS (WA A A} Accepted: October 15, 2022
Ao 2022\d 9€ 2d, AR Y 20229 9€ 30¢ sxCorresponding Author: lovexlove53@naver.com

S

AAEAGL: 20223 102 15¢ Dept. of Early childhood education, Chung-Ang Univ, Korea

- 41 -



A Study on the Meaning of Robot Play Experience of 5—Year—Old Children:
Focused on free play and structured group activities

.M 2 719k 558 AL S 7]E 5 QATHS ol9} 2ol =
ojftREAM 2R frobe] o] T IS 7|
Folgh FAUNY molol tigk JHEE AERT AE AL 4 5 vk a2y APAFES A ey,
thFstAl AelHa )itk Huizinga® QI3HE woldhs mojgz RS AFsla AHfmolrite 2R
A (Homo-Ludens)2taL atHA zol& E71%3 AVl 2838 =02 3 d7E Bx ¥& AxoH 2019 7Y
S WEshal gl Qgte] 2EAHOR Fehs E50l A reluAd Axsls fol FEAQ Folg st
Zhal ST ol A® mol= QIR dellA wWold oz & Aw BEg Aot
T oo oled 242 frop] W b A vehd wEh B el A gk 5] fobe] Aol Azt
th frobs molshdA FH AIAIS Ak A2 oA 2R mo] AP wAke] FRA JudEoA] 2
= e S APsA =, Bl 4 BAE B o] Adlo nuATE dtuAt 3k
AL A, A, ALl o], Bl T AA wEo]
olFFefRIT: Il. ol 2% HjZ
ol2]g zole] T/l diFEHA 2019 714 e
HAell M= froph FreAow dEsty ApHow 1 Aol
zololl E9ohs Aol Fads BxRdTh A Aol frohu &7l 2193} ool o] st
wZol= ok alAke] TR R FEHoR mEE A FUHN folEo] AFRE EOIgt MYy} Hos
of ofye} frofp AAR il AL wmolE A mol  Agshs AzkeEAM 2019 A TR ol F & F
o PuZ, /% T SBAY ARE APk A axHI 9E Bo|Aztelt
ot o] oA frob= ALl e S|, wY F
o uet EolE AEA WEobA e A4 2 Y o]
I} RS Wolsd & Stk olF fd =ol ARE = B oA folig HoloA] AEEHE folg
o] &3k wolAR T AYS Axdhar JUvh wo] ARE 239 s43le] folSo] Ahale] sl oo =i
< froph molalell FEE ARte] AlFHolAokt & ey AGEA Holsls RE AU Ed).
B, Fo] T frobh frotugr|d o] BE F3F mpo golo] wid xS mgsle] Az molalm
< ol etoR &8dE  EF dof Ak t'o]  2A fo} gilom AL Agsta, folsel 37
wolEE frobk A WAL 2ARA melel & Au) gug AFen 1918 AFEAE & e £40]
Mg AEG AN e sk wiziAl e, Ol quuig]. et Rujsh @77} Za shelg] W o
ol frote] melatrrt & ¢ Atk o Folu g7 YoM thE Ftez o]Fsy)
o213t frolEe] HolARE o ZEH Folugoll  golst) oY mRLWSe WA g A7}
A FaslEolston], Aol 42k A A7t Hoz miel £xUS B S 9lo] olo]Eo] Fnjrt
gl wSellA A SAD, THEEAVR), T4 X9 & glon 2RSS zaels 3AA oiske}
AH(AR), 3D, 2% 59 fFHlA(Edu-Tech)ol HE 279 =ot Hazgor 574 Balo] o]Folx &
Aol tiFEHAA HE frofuFolA B 8-S 1 F=S fdsring Ho)iar AlgHch
ob7b =} S FAska 2Rk oigk S
ot SIS GRS e IuEa 248 ag . 4 72
A2 AR T2
e 25 4 ATES foled BEe A L Araid
2 fote] Zold FXI3, A EAAE F34] & A7e A58 Sl &A% A B ofdo]
(5], At & B= SH6], A 2 A4 28 5 Ho] w54 o = 2 gitoz Aasiglon
. 8 Al 98 o <E 1> 2t



The Journal of the Convergence on Culture Technology (JCCT)
Vol. 8, No. 6, pp.41-48, November 30, 2022, pISSN 2384—0358, elSSN 2384—0366

E 1 AFoiae] My 3 d|W
Table 1. Comparison of gender and age of study subjects
(9] AHe)

B e

T N o ° 3 7 =2 5 t(p
A% 15 9 R4 250 107
Aadg 179 8 9359 332 (29

2. ATFETF

2 AT E vl = RC 2o|2EE A¥3s}
A, AR = HE 25o] AleHdeh vudd
of AME¥ RC Zo]ZE-& RC ¥4 2F715 53 A
&7 2 RdEE, 7 5 249 2] Thset
t}f. 18)al RC £3%7] HES =9 2019 /1A w24
3 AR gl A Falo] @ shr Wgo] WAE
of ok AFHA AH8H HE 2R U 7=
g o] g8l ¥Ho)7], A& 19 olEdly, HE 2o
g Lol a7 Y], BHE ZEOR W ToA &
& 7 A Wo] AFsb], gEel B Aele
71%5& 7 e Hlag g Agde] 2518 v
wWE AL <FE 2> Ak

I 2 H|WHE} MEE ol 28 H|D
Table 2. Comparison of robots between the comparison group
and the experimental group

e EEEE)

RC Zo|23

PN o
Ao R B 4 9

ofgo] FolAER s
B, fropk A 22sie] 259 w4
2 & 7 Atk FEel Adh ol
gt 28-S 288 WAF RC Zo|Z 5]
]

Aol B T24 ARLEol

e
1o,
20
4 4
ot
o 1o
ofl
|o
u
o

X

o2l Bl Aol Al HE 2R A
43 GAoR AFRE HolE F 4
=]

FohuA AT=

@

AT

B AT B o 2o,

D Aoy ga =7

(
(

~

CCTYORE Bo4e) o HmQl §34-

off o
e o o

Mo A KT
1z

2) =013 HA=F

Ao A= Barnett(1990)0] 718 frole] o]
A} 2= (Children’s Playfulness Scale)E 719 3](1995)
Hoste] aQlwAS Fall el fo
EE ARESHTh frob meld H=e sty
& 2AA g, ALs|A AP, 1A 2} -
o #d, e ol 919y T HEFow 3d
5% Likert H=olt}. o] A NE == Cronbach’s
a=75%2 YeRgth

1 o

4. AF-EA}

AT A A, Ao 3 B, dnlA
AL, T, APAAAL ARAA], ARFAAL o2
T7F Z&E AL} duHANE Aol ARESHE FIAL
e 29ARE 5 AdS dolny] 913l 31
ol2 oz At dudTE ALEEA A
2% C ool el Aol At &S
&, frobe] uke B 9 AFe] APAdS do

2 AAEkTh AEAA = A od
H15%) Fols B ofdelye] Hla

55 gez 20219 49 2698H 7€

o
29744 105§ F 38) 1413P8 A1k A3

-

]

—

Ak
7

A
[e]

- 43 -



A Study on the Meaning of Robot Play Experience of 5—Year—Old Children:

Focused on free play and structured group activities

Gere] frol5e Afizol Aol =i Ae L g
2 AFES 2R 50|18 H93, MW folEe

AP} 2] T)5 e
A A A

&ol olFolRtt. AeF o] WA= ARl ARt
[¢}

U1
B
il
¥
i)
N2
M
1

SPSS 260 A Z2a9& AMgste]

i, rl.m
ok

t ol

e & s o Agddy g fol
9] APARE AL Aol digt - Fdd 7he] AfolE
AZ87] ol SHEE est= AT

3. Tk ZF Zo| A AR-ALE AR RO
Table 3. Differences in pre-test and post-test creativity between

groups

X stelgded REA O Bk AR ALE AL

Table 4. Differences in pre—test and post-test on ‘fluency’, a
sub-domain of creativity between groups

B! M SD t (p)
AP AR . :

IL g (F15) 613 253 = ()
AL RS (rELT) 584 2.39
A5 ARG 110 325 2 (01
AAL v RHRELT) 771 2.92 ]

"p<.05

Flob ol Y ARl M= AR} W

& AFol7b gl oy, AR A=
FoJu|gk zpol7} e Ao E Uit

E 5 T 2E Eold il ‘g0l et AR AL ZAL
9| Xfo|

Table 5. Differences in pre-test and post-test on ‘elasticity’, a
sub-domain of creativity between groups

B! M SD t(p)
Al ARRYEELD) 2.51 1.01

AAF ¥R EDGELT) 2.76 95 73 4D
A5 AYRAYGEB) 416 125 2 (50
A A {H(EL) 390 1.07 S

£l

sk o ‘EA APADARNAE A
At ol fom)gk zpol7) 1AL, AR

)]sk Aol 7k Lhehbx| gk

et

#xa v
AN E 5

ok M SD t(p)
A AERYCrED) 409 156 6. Hch 2t Foly sieldy ‘sl tiE ARY-AlE
A MagYeE7) 4l R Atel %ol
A AFARGGELS) 701 216 ] Table 6. Differences in pre-test and post-test on ‘originality’,
A2 W mASGELD) 598 154 263 (01 a sub-domain of creativity between groups
*p<05 ks M SD t ()
AR AR GrELD) 2.16 148 12 (91)
A AR GACELT) 2.10 1.35 T
Flot el ApigAtelM = dddest vagd 2 A% ARYYGELS) 451 28 )
o felma atolz} gigiort, AFAA N AE el A aARGED 2% 18
p<05

& o7t o= A

102 Ve,

D Fedel e



The Journal of the Convergence on Culture Technology (JCCT)
Vol. 8, No. 6, pp.41-48, November 30, 2022, pISSN 2384—0358, elSSN 2384—0366

AFRA A frelm @ Ahol7h Qs Ao ek,

E 7. Fck 7F 2ol M sle|odod AbAE 0| CHBF AFA-

M AR ZiAl

Table 7. Differences in pre-test and post-test on ‘imagination’,
a sub-domain of creativity between groups
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Table 9. Differences in pre-test and post-test and corrected
post-test in sub—domain of ‘social spontaneity’ between groups
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Table 10. Results of covariance analysis on social spontaneity
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Table 11. Differences in pre-test and post-test on ‘physical
spontaneity’, a sub—-domain of playfulness between groups

A M SD ¢ (p)

AR ARAEGES) 3% 49

A WARRGET) 376 a M

AR ARREGELD) 407 77

AN WEREGED) 36 L6 (1D

Flek ol AAA ARt ARdAbel A= e
I} v 7hel] frojnEk xpolzb il AR}
A& Fefmle Ael7h YA Eolt

(3) AAA A

£ 2b 5014 51915

S| QIR A KpekAof| Ci st ARH-
At AALS *tol
Table 12. Differences in pre-test and post-test on ‘cognitive

spontaneity’, a sub—-domain of playfulness between groups

A M SD AT
A Adaavars)  sm M
A mmeeen  sxm s W
B a5 3.37 60 i
WA WEAYGELD 362 5 B@D

- 45 -



A Study on the Meaning of Robot Play Experience of 5—Year—Old Children:
Focused on free play and structured group activities

B w YT oL WK TR PRSI FTTHP TN d Y R ) R
° W n . B AE o X — J = o N ~ To° o o Br s
TR B e o % 4 X a MY 2% @A Lo ° o)/ o =P o BT o
T MmwairRpeE " ERIEISR TN Rygng ik IPFXglm
B T R TP B R DO B p®e P g T AR AL B MR L v
—_ ..IL =) 0 o mo X s ~ ) I #OO vl il o © q]]]ﬂ*
=1 1 T oy go L Lo TO T _ K B o o7 wn B A o P T R wI g
5 iy e ) 0 7 MR o bjo R oo TP |
TH BexTcE AT T o BRI LEE MR F B T G B
~O = o~ p— " ] e ey
s m%ﬂﬂz;ﬂmm%6ﬂéwoﬁ%ﬂ%%ﬂ%zﬂw e N N o E R
O p— A = A= 2 —~ o~ - — T = T o L — T
o Mﬂ%wa_w%%wwﬂmﬂ%o%MOLH@%%M% @Wﬂwmw%ﬂ%ﬂwwiﬁ
0 _\m ~X — o KO - - ! Gy —_
iy ﬁai%ﬂ%%ﬂ%ﬂwﬁﬂmm@ﬂﬂ%ﬂﬂ%@ o 2B R g B
o RO T oy of = B LW oF Q2 o o o oo N B T X S o X 2 &
Zﬁ? dﬂ]ro ~ _ﬂ,‘_:ru.Z]_lﬁ‘Ul‘lo —_— _BL&I]E_] 0 ]Eﬁu
e ﬁ%@i%ﬂ%_uﬂﬁawvgﬁwﬂj@uimaﬂm&%émrbﬂmvwm%ma%%uMmmm%wﬁov
A ol R S E R i R Bl R - -1
F R — T o o r S ~ o5 o T <
Th mitrghissiedE WxEBIR b ted ey gt L
) == i )
oo BN K oo MO = o e e N = WFE T W N =T o @ T o
N X T JJJ A "R - 3 g ~ Wy o mY T ofo T D 2 o 2k 9l
AL N ST M S L Bl S ol e L s A D M D A PTIR T I A i SAS R
B R RNBEBEAELRTO g Mg g T g TR WA ST S
' o- X0 ‘I ) - —_
G N T O AN Tl Rl W B I o ORCUNS B B 3 B T R
TEACT T TR o g P m T gedm WY g TR o o
W% N NooE oUW R Mook KT W RROE R NT TE R R T o W ooE T B W ook W B Jo o Z R
T " 5 = 4 < 5 == ®x Nl mﬂi
e E SRS T z 28l s |8l = T o
B v EelfCIE| B2E < SR EE “ g
W e T 55+ s g s w o soltl |3 g o
B ® 55 | . o T <8 < B~ A Ik T
— - o i = c g - o o e
X H 5 g s 5 w5z X o] W o OB =
= 2 | X -
WMMM O N EEICIE] I ERRA ol I EE TET oy X B
Dy Q o ~ - J2 %] =] X0
R =S T E w8 Tao oW I - B o
e i 28 = @B T B2 R % ”
<% X S - N R R W S <% T 2o E
5 I8 CIINONEG: - mo 5 : oK T O WO
mm_@ﬂ g WWM4111 Mrworﬂ 3r mmMW%%% ﬂ%% o wWﬂE Fo B -
o — = 3 N it
i oF 5 X oY O c [ T o~ X&o
- o c © ﬂ_l1r&| oF SIS oo N ._._n_ ) TR
= P Y B Y B ® c & 9 o o 5 <
"ok DN 0 | [BlElglgl e & < 5| |alelnls o o wp o RV gr
SRR 2o |9EEE FET o®m oz gP| [FEREY E2IF 5 =T &
BICIIN no 5 SIFEEEE vmﬂ} oo 2 3|ul|SEEE W2 W W Moo
COR IR~ S G O (1 4 ) B w_ & a3 |EE2EE L e T oxxT o
T2 o M _SSTEERE -2 g omzecTETEE v o2 TE o=
S EE 5 gsod [FEEZ 2T T e LEE| [BEEE ) el R
NoREoor & Nu_l_.Aloo. © el e N Y > T r_“_.H_o|~4. m <V || E D oF B! H Tl A=
— T~ ! NI.I,.l o
FEF O o sgel| e TEE ow S2LE| |esles CXRERE AT I
FE oy T TG El TRk R T Tr2 g |ERER S of M om o=
H RS 2 5 s | |K X —= - . i
T T Hok B S5 T E T R

=

PAG okt

°

o] o] oAL A

=

o

7]

- 46 -

ol

L

L

#ho] 7} Leksdel, olelak 7 A}

i

o]
o

o]

(o)

T



The Journal of the Convergence on Culture Technology (JCCT)
Vol. 8, No. 6, pp.41-48, November 30, 2022, pISSN 2384—0358, elSSN 2384—0366

HES ol 2ol H oA oS A g
qe R AL A3t HE A, BT s 5L

Aol At 25 A F o]
24 Ao 2R mols 793 nlufwr)
ol FAd AR mHol= Fovek Aol
7F et o o] Ao} kg AlAH A}
A, ARSIA ARG, QIAA AP el
ol zfo] 7} YRR et Eolde] 7} ak9
of Aol gt == vt 2k A, AfEelA
ol 23 E=olE AT AL fole] Foly 94
A EARY] B A AP vl ko] B
Ao frojw|gh Apol 7k YERTh o)= frobg 2ES
Z85 28 =05 A frof gt E ook 25
EOlE WHEolHWA Eold SRS Z7)al BolE
Fzxsdls A7Ader W 2ol sl ‘EAw
Fdo AFE = molA HEe] FIES Aund =
ole] AFaty AR #E RS s & St
st Zlo] ofd thekdl molE AYsHA EAwE =
7E Ao AR 2 AgtellA nw Rl
ol 2o BAl® 2019 /WA g dAE 9
FAlo] g 23 FEo g WAL FxF FEo] o] F
ojgon Adcte] folz AFmolAgte] 2 =
olF SHHA AR Emo| A8 oA foprt ZE
Eold WA EM EHES Bl Al A x|
T 3lar &pale] Y= Emolg FrAolal ArEAl
B0z e Ao| frole ‘EAR] Bd U
ow)gt Jas M S Aloleal AmETh

4, Aol Azt 2B Hol2 e AL fof
o] moly sG AR NAH A A A}

S

Afol7} vehiA]
2 Ao A AHEE RC Zol2R3) 4]
& ofolzu] 2R AR AFAYBEAL o]
SR ek frole] ol B4l AAE P45 5

@ AUz BRS Adte Arase ue 2

=
El
fira)
au)
i
1o
offt
o
R
o
fr
Jo 4
1o,
=
rot

Ho

o
o
1o
2

& Solo A9} 100ge] Folrt Ex
0]53l7] 7 FAo)|mE vy ZX vl 7}
NAA APl FEEE ol AHE

AR molg & u SAIA, AAE

K
¥
K
T

M
ot
il

N
o
rir
o

H
o]
o HE Aol Ho]= g uf gHEe a7|7}
ztol fAA| olFo] 7hssly AALEToA olokr] sl
AX F2AAI AAFG S Aol gl Hojlm=z
frobe] ‘AA A A o feojn|gh J ek nx]A] Kt
Ao Alsdr

AR Zold HE YA ‘ALs| A AP o M=
Eol5 & o o2 folsEd Feste] U] Eolske
s YeRH, AAH Aol A= mol& & o =}
Alake]l EE3) mo] WHHS vhSoj=X] By ks
=R 55 YR o] 27)9) FEES A T

T O~

Ash §7 she wololA] Uehts A9l
W, QAT folm @ Aol ekt edgle,
o MARERYE Fgimolst demolold vEh
okl ol a1l ABA AR wE] 34
Aol ofgke WAtk A Asshs Alrt YA,

sol4 Shl9eiel AN A wee] e X

=

J

A gette ATAdee We o] drH12l ey
27HA @ B Fom gk Zolrh u Ao] opnw
= Al A mlargake] ok A9 mo] Sl w
gt FEH oz Add Aol ofym, A frob=
el 7o) mo] ol9fele mIa} ropnke] Hol7t o] F
ofd & =l o] At FRFEL Eef b ArEeldl
A o] Fo|AE AL B Aojmz folo] A13Z =}
s} Q1A ALl frojuEk S mHA] ¥

WA, Aol ATl 28 HolE AAR A ol
of ol AP FldA A JBAT Hl
Yok o) BANOR feluldt zol} ekt o
o ol 2R BEe) wolshn] i vhge
= A7 Ak A7 AW7I9H AfAE SN 2
2e ulz AR, dold Auz RS Tl fob
Ao AR etk 9 Aullilsh FEEow
we o] gtk frigzel slgE: Holy Hwel
FHES ARY HolE & u] TFE o]} S48
olopr] she AL FolsheA, AW} Be A4
nE ok B ATolA Hagee] frolz mAL
23] 7552 k% 2o ghale 2019 A4 e



A Study on the Meaning of Robot Play Experience of 5—Year—Old Children:

Focused on free play and structured group activities

FAol 9% 24 JuaEol of
= HEY 715e B
§3) =018 w57k Ao A
Hazpel felm@ Gk A

Ju &
2 o

Pl
10 r_&
A
> [l
% o

(T 2
uv)
1o
o
ey

off K
o
2
N
10

ole) g B %%éﬂ%%ﬂ 4o mEgo] A3l
@ A m frobgel Al Mg 2w A}
Joll thg 7pxel elmlz) gl

References

[1] Huizinga, Johan, “Homo ludens, a study of the
play element in culture”, South Korea, Seoul:
Magpie Gulbang, 2010.

[2] Ki-won, Nam, Un-jou, Kwon, Seung—chul, Han,
“A Study on the Effectiveness of a Robotics
curriculum based on Bee Bot”, International
Journal of Advanced Culture Technology
(IJACT), 79-85. 2019. 10.17703/1JACT.2019.7.3.70.

[3] Ji-hyun, Lee, “Effects of the robot-based
education activities for children aged 34, and 5
on their creativity and sequential thinking”,
Master Thesis. Chung-ang University. South
Korea, 2020.

[4] Ji-hyun, Park, “The effect of mathematical
activities using bee-bots on children’s mathematical
problem-solving ability and creativity : Focusing
on mathematics”, Master Thesis. Chung-ang
University. South Korea, 2019.

[6] Gun-woo, Lee, “The effect of coding robot
activities based on collaborative problem solving
learning on teacher learning support behavior
and children's mathematical problem solving
ability”, Master Thesis. Gangmeung—-Wonju
National University. South Korea, 2019.

[6] Jin-ryeong, Choi, Yeon-seung, Lee, “Development
and application of an early childhood STEAM
program using an educational robot”, Early
Childhood Education Research, Vol. 37, no. 1, pp.
153-178, 2017.

[7] Ha-won, Lee, Mi-suk, Lee, Won-ae, Shin, “The
effect of TROBO-RANGy ,a robot play activity
centered on the revised nuri course social
relations area, on children’s social and emotional
ahilites and emotional abilities”, Children’s media
research, Vol. 19, no. 1, pp. 1-24, 2020.

[8] Daec-wook, Kim, “Concept and strategy of
unplugged coding for young children based on

caomputing thinking”, The Journal of the
Convergence on Culture Technology (JCCT),
Vol. 5, no. 1, 297-303, 2019. http://dx.dot.org/10.1
8032/JCCT.2019.5.1.297.

[9] Soon-jeong, Cho, “The play experience and
meaning of 3-year-old infants using infant
robots”, Master Thesis. Chung-ang University.
South Korea, 2021.

[10]Torrance, Ellis, Paul, “Torrance tests of creative
thinking: manual for scoring and interpreting
results”, Scholastic testing service, 1990.

[11]Su-jeong, Han, “A study on the type and
characteristics of play through robots in free
choice activities”, Children's Media Research,
Vol. 13, no. 3, pp. 271-298, 2014.

[12]Sang-yi, Yong, Kyung-a, Kim, Min-A, Park,
Eun-ja, Hyun, “Comparison of interaction and
playability with peers in play and role play
using teacher assist robots”, Open Childhood
Education Research, Vol. 17, no. 4, pp. 23-48
2012.

- 48 -


http://dx.doi.org/10.18032/JCCT.2019.5.1.297

