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Abstract Education using smart mobile devices has become part of current children's art education
activities. Today's release of pen—equipped mobile devices and smart tablet PC’s allows users to
painting and coloring with digital devices. Today, art content for children is downloaded and can be
educated at any time as an application. However, coloring games that give children the effect of art
education are extremely rare, and the content elements in the games are similar to all games and lack
the ability to express themselves. The study recognizes the importance of developing coloring game
content for children's art education that can help children's coloring activities and improve creativity
and imagination, and focuses on the direction and elements of developing children's coloring game

content using smart mobile devices that fit digital coloring functions.

Key Words : erious Game, Game Content, Game Design, Coloring Game, Digital Convergence.

«Corresponding Author : Hyeong—Won Jung(hwjung@kw.ac.kr)
Received July 22, 2020 Revised  August 21, 2020
Accepted October 20, 2020 Published October 28, 2020



444 OALgEFAT A184d A10%

1. /ﬂi

T

rBL

AhAF3] o o5 A3 sh 7HA 01]/\1_,_1—;1 ;‘q%,
8l So] W7 Fol| A o] WSS Hko
d), o} 2714 9 Za}elof| A Al d)E] = o
WA Z o] 8L} oFES-g At El =
Fgo] thH-ES AR5 AL = Aot} alF
FESo] uhi= o] WS Z shjel neus
el A Al == el A= o}Eu] RS PN
] o A](Tutorial) & whe} 188 18] 31 A s=
2 o A E A 9= J:%Lo]p}'
ORI A = AA| x| Bl Mo}, 8|k,
o]g3l ¢ Tlel WL e] ofsn|e 37|
S Z}A|8kar 917] witoltt. gHH, o5t 7 7))

o
=

2

wdol 2ot 19 el AL @ﬂ~ﬂ5ﬂ“bﬂﬂ
ﬁ o)

A
Q o} r|r o
OHT ﬂ
[ =)
|

d
o fz = x

rir r& ot \1
T
z
>

o
=

/=)
L-{u: olr

2 vole] 2 Q15 22l Wl Sgjol Bz b
59] G 8ol Fs 1 gl Aoluk. ol ojel 45
& L7l I SRR vioko  TAY AulE B
5} 7)) o Zel Aol G4 0.2 AAste] ALg T 4
Q= v G golut Al Aol AY Sow )
Astol 594 AP = Bt

m\n r
L .

S oAd mukd 7
o T=go] H= AP AN E
wa glon, of} v TR=ES
ato] ofEe|7lolAd e nhaoi#]aL gl Aol 2].
A9 oFsEo] W Euls T AvE ¥hkd 7)7]
obFE M e Sl A o] A= g S 2}
AJ8kaL 9l Aot sllo] 'l e Bald 717
EEPCEC] FAIH WA, =Rt dege] tAd 7|
o 7Fssl 7] whteltk o] Y obsaE 913 oke]
=58 AT 754 AYES QAEA & Aol
FH 2 the 2= o) vl ol AR < QA H ATk
il o}EEﬁ et rlEuS gIE 7R AE 7]
ADEL obH7HA] F8] 2 o, 7]) qtel %01 A=
S5 AHAE AL gl E A Al
o] Hl527k 559 1 Wafo|tk. obe | EaS :a_zﬁri
wreto] Hoks w) ofH 2 7l:~°l ol =3t
ojt}. Z1Efste] & A= ok

_4

7)) B0 % opgr] s
1719] Aol g 4]

21 71 elel =g

10
N

nr
o
i)

£ olg @ WL

E

T oX
[N
f° e

l

1o M off
o
JPN F

F
3
2
o
©
o
£
™
E
i

Al olsrE S A AFE RAVIHES E=98ke] tA
g A 75l 483 5 e ek 7)7)E o]8gh 7]
= A AlolEel= uhela @ ASS ZA 0w o

ato] Al skaLA} g

)

2. o] &4 ¥ 7
2.1 O]‘EU]E—U—‘W“] X

2} 7&?«]/‘3 7H‘?j}°ﬂ = u*o— T3
Lowenfeld)+= 7] 21
U 7Y a5 84

7utole} alaley. o]t 914 F41e] t

fo
o
ﬁ
v}
(7
rot
Mo
o G
{m
NE
o
o,
min
9,
rlr
>
>,
o
v
2

ol=m|& .
ofghtt. i3 AR SAEL] Aol ol BS T
HEnl5o] T84S AT EH, vfEZ-9-(Maslow, 1954)
L e A58 2| Ao oz uekom 24
2~(Rogers, 1962) & ZolAS A 2¢ At A== 7}
Ao A AT 7}z Aoz Kok}

Z ¥ = (Guilford, 1970)+= 3)43-& A5 A1) 3 3
& U= 3lo g Aol ko Edl(Torrance, 1977)
= o) golgk o] H - FAE Q1 AEk 3 1A 3]s
flal ofe]t]o] & A 1oh 7PaE ASste] oAl eAskaL

ste] 1 AdE el B olekal A ositt.
T2 H) Y 2] (Taylor, 1988) 531 o] A4S & A
o] %AQ 7%%1 A &4 05 U&#‘%ﬂ&f& AES e

WA T Z 08 W8S e dolal A

Al O & o}%

ol =So] AAsl vHA & 01578 n|EnSe
oF55 APle] THgolut o AlE EdsHe T

ol
[}
2 EAG A7) that wolek o & 4= glek. of @ v]



obevlE FoA S A% A" A A+ 445

5 7R x]_/\]g] 7L;§ ol Az &
@ ] O] ?Lo}r/} )\%

ro l:kl )y

FJ
i
e
é
_>L
>
o
_Hl
F
%
s
o
fins
ur
rlo
=)
it
e
10 ot |u

) o ol st £ 49 405 o
o= FHFH slo] o} 55 N7No1e] et Fol g
71 S Aol ol oSl ofel 71
T vl B8 0|89 RA/NES Fajd T Al

252w AAE AR S Al 740l k6],

P8 ol n] 1 AL 3ol Wl 23]
Hol w7} Bekth, 5 A v ET Hrks T AR

5 At st A= EA A WEdE S 6
Al 8= Zlo) Aashe, ofs 77iQ1e] Se Sl E 55
AAT= o] T3 Mg, Aot shad, 5 H,

AR, SAS B, TAE LT, o} B 5 oje v
ol ARSR olEe] 878 FHAATE o] Fad
Aot o) &A| oFF 5 Thpst vl R AR E N 1A
2 3 SLEl TS QA = AR A, AA
are, ol We 59 0 etel ol gl & ua-S el 9

#&E%%ﬂ?ﬂﬁ%gzﬂﬂﬂ%ﬂ%ﬂ%ﬁﬂﬂ

LA 2l A
2~ ) —
TR

27), A7), #2715t Sl 7] 71
5 el Akl 5kl A E A8 § A
¥ 2Rl e AN shas g,

\I

=

&

E!‘ gt 1:]

?l obEr]E 7]l A /\IEEHOWE l iﬂM,ﬂ
K

al

3]

2.4 o}Eu|&g wuld Ay AY 2e
713 485hsl0] N Ze o) H G Au| s 531 o)
olpul4g Aele AL A T AEE
Fatel hro] 2 4 qlek.
AR 54 FAS Fol 48 ur AAsH B
of Atk Ali s e st nt g o] x| ko] 2}
SR ABATR R S0 SR A Dok

g?ﬂﬂit Z]"ﬂ‘a xH Ashe g A e] ek Al shel] A
3t #l oA RhE Al sk B EUICA AH5 A l

= Algste] Aldshd Aston o] BAIsAY, 7]
oz e s Aol oA 5 71 é 1%
Al A~E}Y HFALS Table 13 ZFo] A gl slo] ¢34
Qlck. obEnl4g wokel Aele) A5 Ak <lE]
o] 732 Euped 71719] Sh “getell A Fetole 7|
A A8} o)A E Bl ar Al sk shdelu F =

ol ZE EULE wjAIAA ARgAFE Al 284 o2 /14
A AT oF Ak, A Z3E Al sk QIE Ho] 2~ -
Zolt}, AAH o2 AU 2= AAIE olv Aok 2
HE Al e A SR HRiQlE of T 7, 8.

Table 1. Mobile Coloring Game Styles for Children

No. Game Style Game Screen

Method of coloring
1 as seeing
numbers

Method of free
coloring
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Fig. 1. Google Play Store Coloring Game Selection
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Table 2. Coloring Games that Color by Looking at

Numbers
No. Game Title Game Screen
1 Coloring with Numbers

Coloring Pages by
Numbers — No. Draw

Pixel Art, Coloring by
Number

Chamy - Coloring Book
4 for Coloring with
Numbers
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Table 5. Selection of Expression Technique

No. Expre§51ve ot Reasons for Selection
Techniques Proposal
Material Coloring with Necessn;y'of developing
1 . content with brush
Technique art tools
texture
B} . Necessity of Development
Décalcomanie . .
of Expression Technique
. Necessity of Development
Marbling of Expression Technique
9 Accidental Smearin Necessity of Development
Technique € of Expression Technique
. Necessity of Development
Blowing of Expression Technique
Sprinkling and | Necessity of Development
Shedding of Expression Technique
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Table 6. Selection of Offline Children's Art Expression Technique

Type of Expressive
Techniques . . . . .
No. Analysis of Expressive Techniques for Children's Art Education Image
Reasons for
selection
Coloring with art It is an expressive techm_que utilizing the _most 'basu: coloring tools to color by using
tools the representative coloring tools for children: crayons, pastels, colored pencils,
1 paints, etc.. Colors are expressed by using various coloring tools to paint on paper.
Reasons for Material Technique (Selected to suggest direction of development of digital
selection expression technique.)
Décalcomanie, one of art terms, refers to the painting technique of printing a certain
pattern on a special piece of paper to form a thin film and then, of transferring it
Décalcomanie to another surface. It is also an art expressive technique that creates a pattern of
9 bilateral symmetry by folding the paper in half, drawing a pattern with paints on one
side, then folding it again, and pressing it.
Reasons for Accidental Technique (Selected to suggest direction of development of digital
selection expression technique.)
If dropping oily ink or paint on the water and stirring it, diverse colors will become
. broken up and interesting shapes will appear on the water. It refers to an art
Marbling . . . . .
expressive technique in which unexpected patterns are printed on paper when
3 putting a paper on a floated pattern and then lifting it.
Reasons for Accidental Technique (Selected to suggest direction of development of digital
selection expression technique.)
If painting a different color on the paper soaked in water or on the painted paper
before the paint dries, the smeared paint will show profound and mysterious
Smearing effects. It has been used mainly in oriental and Korean painting techniques, but it
4 is an expressive technique that has been also widely applied in contemporary art
and children’s art.
Reasons for Accidental Technique (Selected to suggest direction of development of digital
selection expression technique.)
It refers to the art expressive technique that after dropping a color paint having the
Blowing high concentration onto the paper, the color is made to spread on paper by using
5 a tool or by blowing with your mouth.
Reasons for Accidental Technique (Selected to suggest direction of development of digital
selection expression technique.)
It is the art technique that makes a pattern appear when sprinkling paint on paper
Sprinkling and or tilting the paper to make the paint flow. It mainly focuses on the enhancement
Shedding of aesthetic senses and interests that come from the accidental effect, rather than
6 the emphasis on actions, in children's art education.
Reasons for Accidental Technique (Selected to suggest direction of development of digital
selection expression technique.)
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Table 7. Suggestion for Developing Coloring Game Content Using Expression Techniques

Type of
Expressive S ; :
: ggestion for Development of Coloring Contents
No Techniques Utilizing Expression Techniques Content Element
Role of Content
It is the basic screen touch coloring method used in existing coloring games. But
the slight difference is additionally introducing a function that sprays thin and thick
Digital colors on the screen according to the touching intensity by making it cognize the
Coloring with art | pen—pressure strength from fingers or touch pens. For the art—coloring tools
1 tools provided in the palette Ul, VR and AR functional art tools and interface, differentiated
from existing coloring games, are designed and introduced by designing Uls of
colored pencils, crayons, pastels, acrylic paints, watercolor paints, etc.
The feel of hand—painting, which is difficult to feel with digital mobile devices, is
Role of Content >
used to help users experience hand pressure.
The function of décalcomanie technique will be developed by using the Gyro motion
Digital sensor of smart mobile devices. The method is developing and introducing a content
)g . element that is implemented by applying coloring only to one side of the game
Décalcomanie . . . L
2 screen, using screen touches, and by turning the mobile device's over for the back
to be visible and then turning it back.
Role of Content It folde@ paper to users L%sing gyro'motion sensor function. It utilizes the functions
of mobile devices that give a feeling of spreading.
For the function of marbling technique, the content element of expressive
Digital techniques will be introduced which provides an image of oily ink paint floating on
Marbling the water on the game screen and induces users to create unexpected works by
3 making oil ink or paint disperse with the input—sensing touch pen.
It gives the user the feeling of adjusting the direction of the oil—based ink paint with
Role of Content a brush, so that the paint on the screen can be designed to move but not rot in
the direction of the user's movement.
The function of smearing technique is designed into using the method to smear the
Digital color image on the LCD screen with your finger, which gives you a smearing feeling
Snfearin according to the pen—pressure strength of your finger. In addition, the content
1 . g element is introduced to additionally express the intensity control function on the
color spreading degree as it is rubbed for a long time.
It provides strength and drug control to the strength that spreads according to the
Role of Content B . . B
user's finger fill pressure and the tilt sensitivity of the touch pan.
For the function of blowing technique, the content element is introduced that shows
the color selected by the user in the palette Ul on the game screen with the feeling
Digital of high concentration paint and expresses the paint spreading on the game screen
5 Blowing depending on the wind intensity by blowing with your mouth into the voice
recognition part of the smart mobile device.
Role of Content The voice recognition function of mobile devices shows the effect of spreading paint
by controlling the strength of the wind blowing through the mouth.

.. For the functions of sprinkling and shedding techniques, the coloring content
Digital .. .. Lo ) .
Sprinkling and program is introduced that makes digital paint images sprinkled and shed by shaking

) up and down or tilting your smart device using the Gyro gravity sensor that is
Shedding . . . R
6 basically applied to mobile smart devices.
Using the gravitational sensor of a smart device, the collected paint shows the flow
Role of Content . .
of paint when the user moves the device down.
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