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The Effect of Robot-Used Play through Appreciation of
Picture Books on Children's Sequential Thinking
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Abstract The purpose of this study is to investigate the effects of children's robot-based play on sequential
thinking through appreciation of picture books. For this purpose, 15 children aged 5 years old in each
kindergarten located in Seoul were selected and J kindergarten (experimental group) supported <Picture book
appreciation robot play> and C kindergarten (comparison group) supported <Picture book appreciation free play>.
In order to examine the difference in play experience between the two groups, the score data before and after
play support was collected using the sequential thinking test tool, and the collected data were analyzed using
SPSS 28.0 program to perform ANCOVA (Covariance Analysis). As a result, the experimental group that
experienced robot-based play through picture book appreciation showed significant improvement in the total score
of sequential thinking and the sub-areas of dynamics, behavior, and intention compared to the control group.The
results of this study are valuable as a play study to discover the value of robots as a creative play medium led
by young children and to promote sequential thinking ability, which is emphasized as the capacity of future
society.
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Table 1. General background of young children in experimental

group and comparative group
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Figure 1. Flow of Robot-Utilized Play through Appreciation of
Picture Books
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Table 4. Play Space and Data Composition for this Study
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Table 5. A Case Study on Play Using Robots through
Appreciation of Picture Books
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Table 7. Pre-score,

adjusted mean of

post-score,

children’s sequential thinking
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Table 8. Covariance analysis results between groups on

sequential thinking of young children

%%%%ﬁe% MMM%%%E%&E%Z@mﬂ%ﬂzgﬂﬁ mu..%ma%ﬂwrz.%ﬂ,ﬂm
B ) oL ~ Mo 7o o o 0 = 3 o o) T = o S
T o ~ 2 o T ) N oy v T ) o T M
ﬂ_ﬁﬂmqaﬁ% ﬂAﬁbmoumﬁr%ﬁaﬁr%%zdl&rﬂﬁ ﬂﬁ%i&ﬂuﬁhge%mﬁmﬂ
CREEZF® mAEW T M W BT o ey X g T
do X o By W A N R N O o oo N ok = Tk M
,%mw%_nsngﬂ @A]ﬁoﬁﬂﬁ%zEﬂﬂ%@.ﬂ@d.&o ﬂﬂ{iuﬂ?%&ﬂ%
= W ow w B J.r.ﬂ%_%A_Uuﬂrﬂﬂuﬂ%%%_oaﬂ?@.%%@o ﬂ%%mﬂw_ﬂ.% o
@l Lt ‘ﬁ vi HT wmuﬂo ‘u&l [aN| ‘O| O.,O#E .,M ,H_Tﬂ ‘m w:Aro ﬂ ﬂ@u ‘WI I ‘mw_ m Mﬂ Mﬂ 1__/|L _XU — B.f E.E ,H_Tﬂ ﬂe ;OL
o B ] - i ~ K o}J m o) =0 ~ o N a4 o ~ o o) —~— " o) oF
2o BT M g E R oo e o 2 T oo ko (R o - i T K
IFOOaﬂﬂ% 1@:11, Erm_. MLE ﬂLw\cTA_om_me or.Aoﬂ_-Jl.:;;ouxoﬂﬁﬂaoE
o F X o e T Tl gl S U ol L B T R S S o
TN oG8y FpeRlErNexR s BrwmPgy_ _Pax
e o Ve o w2 BT B Palgin P ET b
ERC N o -t S SR N i R TR mE O W
Mﬂ]oge__obtﬂ Moo ﬂﬁ@MATmE uhﬁoﬂawm.M AN = 1__/|1Jiﬂ1_|.ﬂu_ﬂ1r
PomE LT DowTwom Pduawmas®X o DwBL T By
2T m . NPT PP L T xpy My eV e PET E g
= o EX ww G P B A e Y B alw I N T Iy
T e A e s B R N T R s TR BT W
G I e I IR el IR I S Wi S Tl O
IR ™ PRy s E T g E P n s TR T T Mgy
o T G L S G ol ol ol I S B TS I R L T
1) 4 o W T ) %o W) RO oy oI 5 o B %0 %o m g o M) o o) B W BT T
T R T e ST T ERE K W o o W MR e T oY o B Em R RO R N MR o

gﬂiﬂﬂn% oF 7 T wmamﬂr?mﬁ%

. % o) T 0 [~ ~ BL - 0 o 0

« t ¥ . 3 : 0 ~ mK o ol —

e |BI5 (815 (8| (B2 (B8] |2 ot TR T © T 5 M
| N 8] T o “| o _o/oW ﬂoatwmrﬂ = e o} ,mﬂwmlo%_

Jom R H o " ook 2l

EE ﬂo N \UI 20 ﬁo __/!M ‘.Lw_ OO_H _éo . M.ﬂ z.“ﬂu s

o B = L B &+ DB

wwlz|eig|els|zlz|2 8| 2]2 8 |2 (2|8 ]Elg] == * YR O R L T
3 — < ||~ A S e Yo 8|0 _ K 0 R
N R T I S T N S

Nrwwi%@ A M%E %%%MWW

. —~ == T o~ 50 -

Blzlalglsls|Blzlels|zlz|2eel8]R|28] FLEFTa @ wow wel W

i S =F|3|S|8|S|Ig BT 8RS =888 AM%.ﬂl%doi = U%Lmo%ﬂfi
— | — f . 5o !

Prreggs o LLT UEriew

T X S K o =y o) = o

O_H — | — — | — — | — — | — — | — — | — - % =z OO |_._|_ 7U‘m‘m|‘._ \_Ir‘._‘l oy G-ul

EEITECTEE 2R E TR 2 mew GR2EEmT
ol R —~ 0 = o - Lo 0

F |2~ ||~ | | 2|2 = |2 |2 ||~ ™ o ap ﬂﬁ%%% X ofo W w

el B N I B T M B R T T B S R <oy MR T

B (Ho ||| Ro|wE| T Ho [wa| | o | wa Ho | =& Ho | =& Wy T oo K om TR PR NP g w Wb

o#e_]_.ou%o_ui% zlﬂlﬁo%ﬂ_.mﬂﬁlﬂlw;r%

" — ~ — ™ Y - Sﬂ_ziﬂﬂﬂ dﬂfﬂdlauméoA o

in T " o o o Mo = o] B g e R LTI RS- S

Mo R ® R T oW T E T R ok

ob} 2
- 363 -

o

T

4 2y 2AdBoRA #4H A}



The Effect of Robot—Used Play through Appreciation of Picture Books on Children's Sequential Thinking

ox 1o 1o :‘00
o
oo
2,
= >.F_E
Rl (o,
8
RNE
xR =
=
—E' «11"1 :lm
o Ty N
10" wo
SIS
x >
& AV
2
I
f BN
rlr X,

ogt

iy to mot
2 g =
x oo [
= als
T s
ol

2

X

i

"

2

=

=

o

ol

=2,

ol

ol

2

[-‘O

of

N
hund

o

Pt
|o
fr
>
kil
i,
i

el
>
>
£ K

!

o 1o
1
!
rir
lo,

— 1>
-
FN

o &
re
r
o

e
&

o,
oft X
=

Yo oM

lo

o
2
il
Lo

o

f
lo
e ol
lo,

N
5
o
S
il
rlo
[
o
2
o lo

i
o
ko
[
to,
o

4 o
o
il
o
2
o

—_>fl—‘,

o2

fr

N

Y
o,

off
tlo
o
=)
ui
[
o

rlr et

2
O
-

k2
frt
s 1%

o
2
olr

-
N

us

(

(U

]o

1>

=

oo =

@

sk gglew of
o 7Kg, <3 vhokg 4
A 29 B3 o}

3} SR T th3t ol

rlr
i o
N N
o
o o
fo ml
o
02 2
(o3
— 32

it

o ro

ults
2

%rﬁl{

{o, o

i

tlo

o =

4 &£ ood d

E o o@fo X

>,
N
N

o
=
ol
rlr
=,
>,
X
o,
o,
F
fo oo
Yoo

it
b HE

o]

2

};L’ =
2
of
-
rir
ol

x =

lf
~
il
oy
rir
<

=2
2 S o o 1o fof i AN o B oo N 2 M i N o 1o

=
o
o)
iy
g%g e
oy
Py
F‘IF
il's
o,

o I
[

oy

tlo
o w
L4
-2
e O,
to -
o
s
1
o
HU ml.(‘
o O
-
oy
=

[0 H
oft
Y
2
;é
|o
R
u
lo
=
rlr
s
o
lo
=

¢
=2
R
2,

b HOSe boopoh o
-4
it

O
-

2

o

p‘L

rlr

o
Fobork

o
ge W g
[

ik oo
o oo X

ol

3

o

ol

o

2

2

ol

ol

=
>~El
>
ki
i
)

x

k)
T
By
ro
e
iy
e
i)

ox,
9,

AZE I e oAA AL S A il
TEA YA 25 dhte] ol A Y= 1F
A S TS BE EE molo] WYY 5SS AT
sk Z|2AREA ou7L vk dEste] wHjALs]E
olF U frolgo] Aeloksle qHFES TS
wE MY EoAEE &43 molxd ¥ =l
A A7 dstA o] FoA A 7] tghtt
References

[1] PH Kim, “The Effects of Unplugged Education
Using Picture Books on young Children’s
Computing Thinking”, master’s dissertation at
Education Graduate School of Busan National
University of Education, 2021.

[2] SU Kim, “Effectiveness of Education Program
using Robot for Young Children ‘s Computational
Thinking”, doctor’s thesis at Education Graduate

School of Kongju National University, 2018.

[3] Wing, JM. “Computational thinking. Communications
of the ACM”, Vol. 49, No. 3, pp33-35, 2006.

[4 HS Kim, SY Choi, “The Effects of
Instructional Strategies Using the Process of
Procedural Thinking on Computational Thinking
and Creative Problem-Solving Ability in
Elementary Science Classes”, Science Education
Research Institute Kyungpook National University,
Vol. 43, No. 3, pp.329-341, December, 2020.

[6] E.J Lee, “Effects of Unplugged Education using
Physical Activity on Children ‘s Scientific
Problem Solving and Sequencing ability”,
master’s dissertation at Chung-Ang University
School, 2019.

[6] KW Nam, EJ. Lee. “An analysis of the
frequency and correlation of  voluntary
questioning of children in robot play — Focus on
the elements of STEAM -, The Journal of the
Convergence on Culture Technology (JCCT),
Vol. 8 No. 5, pp.385-392, September 2022. https.//
doi.org/10.17703/JCCT.2022.8.5.38

[71 SN Kim, “Improving Thinking Abilities in
Young Children through <Chestnut burr> Project
Activity”, master’'s dissertation at Education
Graduate School of Daegu National University,
2019.

[8] Sullivan, A. & Bers, M. U, “Robotics in the
early childhood classroom: Learning outcomes
from an 8-week robotics curriculum in pre-
kindergarten through second grade”, International
Journal of Technology and Design Education,
Vol. 26, No. 1, 2016.

[9] Sullivan, A. & Kazakoff, E. R. “The wheels on
the Bot go round and round: Robotics
curricuilum in pre-kindergarten”, Journal of
Information Technology Education Innovations in
Practice, Vol. 12, pp. 203 - 219.

[10]JH Lee, “The Effects of the Robot-Based
Education activities For Children aged 3, 4, and
5 on their Creativity and Sequential Thinking”,
master’s dissertation at Chung-Ang University,
2020.

[11]S.S Seo, LK Jung, Y.J Yang, H.Y Lee, “A
Comparative  Study on the Effects and
Perceptions of SW Education Using Robots”,
Daegu: KERIS (Korea Education and Research
Information Service), 2017.

[12]S.H, Yang, “The Meaning of self-supervision on
operation of free play for the improvement of
children’s mathematical experience. - Focusing

- 364 -



The Journal of the Convergence on Culture Technology (JCCT)
Vol, 10, No. 4, pp.357—365, July 31, 2024, pISSN 2384—-0358, elSSN 2384—-0366

on the educational robot - ”, master’s dissertation
at Education Graduate School of Daegu National
University, 2019.

[13]H.] Lee, “A study on 5-years old children’s
experience in utilizing robot realized in free
playing time”, master's dissertation at Chung-
Ang University, 2022.

[14]JEN. Choi, J.S. An, KW Nam, “The Effects of
Robot Play linked to Environmental Picture
Books on the Environmentally Friendly Attitudes
of 5-Year-Old Children”, The Journal of the
Convergence on Culture Technology (JCCT)
Vol. 10 No.2, pp..133-139, March 30, 2024. http://
dx.doi.org/10.17703/JCCT.2024.10.2.133

[15]Y.J Lee, “A study on 3-year-old children’s
experience and meaning in playing with robot in
free playing time”, master's dissertation at
Chung-Ang University of Education Graduate
School, 2023.

[16]S.] Cho, “Play experience and meaning of a
3-year-old child based on the children’s robot”,
master’s dissertation at Chung-Ang University
of Education Graduate School, 2021.

[17]Kazakoff, E. R, Sullivan, A & Bers, M. U, “The
effect of a classroom-based in- tensive robotics
and programming workshop on sequencing
ability in early childhood”, Early Childhood
Education Journal, Vol. 41, No. 4, pp.245-255,
2013.

[18]Bers, M, “Blocks to robots: Learning with
technology in the early childhood -classroom”
New York: Teacher's College Press, Vol. 43, No.
3, pp.329-341, December, 2008.

[19]S K Oh, “Effecton The Young Children’s
Imagination of Fairy Tale Presentation Methods”,
master's dissertation at , Ulsan University of
Education Graduate School , 2008.

[20]].Y Yu, “Exploring Children’s Play Patterns
based on Picture Book Experienc”, master's
dissertation at , Gyeongin National University of
Education, 2024.

[21]Burke, E. M, “Literature for the young child”.
Boston: Allynand Baco, 1990.

[22]Bettleheim, B, “The uses of enchantment : the
meaning and importance of fairy tales” NY:
Knof, 1997.

[23]S.Y Shin, “The Play Patterns of the 5-Year-Old
Yeolmae class in the Picture Book-based Play
Support Process” master’s dissertation at
Kangneung Wangju University Graduate School,
2024.

[24]H.] Jeon, “Developing a Program for Enhancing
Early Childhood Teachers’ Play Support
Competency Using Picture Books and Aspects
of Teachers Experiences”’, doctor's thesis at
Dong Eui University, 2020.

[25]JHY Kim, “An Action Research on a Picture
Book-Based Play Support for 5-Year-Old
Children”, master’s dissertation at Chung-Ang
University of Education Graduate School, 2021.

[26]Y.]. Chang, “Effects of Mathematical Activities
using Educational Robots on Young Children’s
Mathematical ~ Ability and Math Problem
solving”, master's dissertation at Chung—-Ang
University, 2019.

[27]1S.G Lee, “The process and meaning of Robot
play in Young Children Linked to traditional
plays”, master's dissertation at Chung-Ang
University of Education Graduate School, 2023.

[28]JEN. Choi, “The Effect of Environmental picture
book linkage Play using Robot on Environmental
sensitivity and Creativity of Five-Year-olds”,
master’s dissertation at Chung—Ang Universityof
Education Graduate School, 2023.

- 365 -



