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[Abstract]

With the onset of the 4th information age, there is a notable focus on immersive content and artificial intelligence (AI)
technology. To prepare for this paradigm shift, many countries are exploring diverse educational methods to impart knowledge to
students. In this context, serious games for coding education, offering a familiar gaming approach for learning, emerge as valuable
educational tools. However, the majority of coding education games available follow a consistent puzzle game format. This paper
introduces a novel approach by incorporating the 'running action game' method and content design, which diverges from the
prevalent puzzle game format. The theoretical foundation of this design draws upon educational methodologies such as
'context-based learning,' 'pedagogical agents,' 'reward systems for enhanced learning,’ and a 'competition system." The aim is to

develop a new coding education game that not only imparts knowledge but also engages users in an enjoyable gaming experience.

MQI0] : Jl5H AY, BRE HY, BY, CIXE A=Y, 2y UM A Y

Keyword . Serious Games, Educational Games, Coding, Digital Storytelling, Running Action Game

http://dx.doi.org/10.9728/dcs.2023.24.12.3153 Received 29 October 2023; Revised 27 November 2023
This is an Open Access article distributed under Accepted 04 December 2023
@ the terms of the Creative Commons Attribution
e Non-CommercialLicense(http://creativecommons *Corresponding Author; Tack Woo
.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the Tel: +82-31-201-3890

original work is properly cited. .
E-mail: twoo@khu.ac.kr

Copyright (© 2023 The Digital Contents Society 3153 http://www.dcs.or.kr  pISSN: 1598-2009  elSSN: 2287-738X


https://crossmark.crossref.org/dialog/?doi=10.9728/dcs.2023.24.12.3153&domain=http://journal.dcs.or.kr/&uri_scheme=http:&cm_version=v1.5

X
A1 3} ‘%l SW(Software) +#

2 ol oz )
. ol A Famse 73

/\} 2 (Computational

Thinking)oﬂ 71k A Ego] wSo] FQ3S oAl
WETAG ANA F s 3 N 5 B3 SW A S
EEO}J——’ ATk ol gk Eol FAAAA 7] flE) -2t

= e HF" /\}3’— I} SW-
Intelligence) #& A 2& FUiA17]7] fl8 A
W&ol F71 = AEF YT 1]

20154 7HA aSgel ofshd ZE sl Ae At
ICT(Information & Communications Technology) TS
SW 7]zl gt g2 2 WMAska dig Tl sigdE A7t
< Z7}§E°“ﬂ oo A= A FEo|d ‘AR AE-S

Al(Software-Artificial
WSS

S Eo ARG WL g AR HEL <
WA o et o, A e AERe 4
% 343t F 6811%H l"s}E% 2], 2-S-asea
BHT) o }14?4. st A = SRS FAl0 2 AFE A}

g ZErt I okii XHE—”.E]‘H A AHERE ol 2} vl
A ddem SW 7xaSg 9 ofe] Tz 2o(C,
Python, etc)& AFHE-SF X217 a-So] =] QT3]
ol T we] FgAo] FAstHA ey} A4
o F3& gk 79 a7t AP g sl ar glrh4].
e FA, TP AT EYo] Hoko] wa Exel A
71E 9o FAA gF ‘ﬂ%ohjr g Y o R 0
AES FEo] 9] arl5], dFe] 25 aE sl WARE
of oJ3hH ot E W FHZA} Ho{9)A] .
gl tighe] HIHTA; o] 2y i w A=ke]
AL Yoz st oq:rloﬂ/ql: 6‘]—/\313_0] AESC S RED
5 A 2 A 0% ofER-S A YUeS & AT
ol g 3ol A HrE uv & HE 8] glo
7]7]“} ATHA A Al olsdt AU WA R IY(ZR
) WSS JEst 5= 9= 7154 AU (Serious Game)
£2 85 ol & 8 Qi) Ve AlYS 54/“01]"1 o
S

%543} sele] Afm

18
o AL B T WS Fal AA|Z 25
S 59

Zshy shealso] WS B, 8 2 w&e] )
g Abel7E dom[9], 1R v A2l od ol 9
6~7A HF frols e R Y uS AYS 8o g
T P&

A7 ek, B AET ¢ YES
AFE A9 A B8e 1 W] Ba A7) o 2
W3 AR, TiekRe] S Aol e 202 Fol, 3

http://dx.doi.org/10.9728/dcs.2023.24.12.3153

So] F0] 2 2 A%HQ BE 52 95 ALY g

ool 2 E=RolAE thed gL 3RO A|ze Feo

SRS BUITREESS
ZYFo] EASIE Y W Au|AE B sl
Az

= o
. = R
Aok 2 @r% A FAellA Bajatar 712 eIkl
(o]

& 71?*3 ﬂl%‘% AAg w2 2l A (Running
Action) AYH IT9 WSS FEA7]aL, g 7k kg,
‘Bl ofo|HME’ ‘Bl &3 BAF A|~E) T} ﬁxg
AlzgolebE WS WHES A8ste] AlYdA A e} 3
sksAdE e = A AY ‘COngDING,

WA AYRLE FAlOl F
3 S I%H Fe & AT

Aol o)

A7) A28

71 AR HIE-EAN YN Wy 4

2-17|& 349 US| MH|A EA

B =ToAE HE Qe 39 W AH|AE TY 1S
ZAF Y ‘FY wE AL R BRI A A} st
HAA}= o] 8217F GUI(Graphical User Interface) 22 gl
EE T8l ZdstiA e AAs 58 7 e S A
SBFAIRE, AH| 2 el Al gk AHA] FHlEE fle A5
£ Agth v 3= AH| 2 Yol A 2R A 07 o] 8217t
24 F e AY FREE AFsta, oAt sl A
ZR=E Z7|= HFA AJEHGA Z9S 5T 5 9
= 455 A

1) 79 & ERE
A ‘A (SCRATCH) =7} 7](codecademy)’,
‘Hour Of Code’, ‘Khan Academy’, ‘The Code Player’,
‘ALT, QIE(entry)’, ‘AXZEolor Ex} & IH 1l
& 5A07 $9EE Y AlEZF U SR 1]
5 AMH]2= 3 A ‘Khan Academy’ €F o] #d 594 7
oukS A F-dh= ZPET ‘codecademy’ @ ‘AT 1]
AEZ) 9} o] ofy] Za Ty o] 9 XA AL}t
Ei:’—fiﬂm Aol FHF UFolA A IdS &+
= xgsl= Auj22 e 4 vk ‘codecademy’ =
137} o] A AS ¢J oA A AMHE 2
2 z‘sl— :": 9}\‘: ;],ﬁvg xﬂﬂ{ghﬂr :Lﬂ"’
© Z27F 29 19 304 B 5 2l
WS- T dolz FYshHA
T AT BAE AT o] F UF=
Ll

B ol A|Rk BAH 0 2 gtol s A Y,

2

4 ¥0 fo ki 1o
ot 0110
e o
) rlr
I:J

o
re,

oz %3
EELEER
o] A AT

O A
A e F5

ofoll A e

=
E

9s
e

13
=
A



A4 3} H
MUHTIDIE SO

33 1. codeCademy®| BIAE FY 3510
Fig. 1. Text coding screen of Codecademy
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Fig. 2. Block coding screen of SCRATCH
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Fig. 3. Block coding screen of Entry
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Table 1. Major web-based coding education platforms[11]

Service Explanation

A service developed in 2006 by MIT Media Lab
in the United States for ages 8 to 16 or available
for all age groups.

Users can create and share Interactive stories,
games, and animations themselves.

Serviced in more than 40 languages in more
than 150 countries around the world.

Users can learn various programming
languages such as HTML, CSS, Python, and
Ruby.

Users can write their own code on the
homepage and see the results right away.

gademy

c]o]
o] ¢ ]

Easily understand the underlying concepts of
software.

Provides result of written codes in animation
form.

TheCodePlayer

Provides free educational content such as
HTML&CSS, JavaScript, and XML, and allows
training and practice on one screen.

w') schools

Free software education platform developed by
Korean startups.

Can educate from unplugged activities to
physical computing.

e n ¢ Y]

B 2. Myl Bl =Y ofE2/7Ho0lM
Table 2. Coding education applications on service

Logo Application Explanation
e Targets to help users to learn
programming and advance their
Learn career.
Coding/ * Provides programming language
Programming education such as Python,
: Mimo JavaScript, HTML, SQL.
¢ (Offers from bite—size programming
exercise to portfolio projects.
e Provides coding education for
young children(ages 5-7)
Scratchdr ¢ Programming language

redesigned to blocks that children
can easily create their own stories
and games.

Provides extensive programming
courses from beginner to
advanced.

Offers education in various way
such as voice guides,
research—backed bite—sized
contents to let users learn anytime,
anywhere.

Programming
Hub: Learn to
Code

Provides programming education
from students to professional with
introduction courses and
intermediate courses.

It has Al that helps users to learn
quickly.

Sololearn:
Learn to Code
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Table 3. Major coding education games

Name Platform Explanation

¢ Combines coding education with
RPG gameplay.

* Players can learn real-world
coding languages like
JavaScript, Python, HTML, and
CoffeeScript, and gain a
foundation in computer science.

'CODE COMBRY, Web

e Learn—to—Code app for kids

) —-10.
Andriod, ages 5-10 )
i0S ¢ Uses wordless t?lgck coding to
el solve various mini—game
puzzles.
* Players can create games
themselves and share them with
her: renj m
Game Builder Nintendo g; gtﬁéropeeo:jé, games created
RAGE. | switch : i
A GE ¢ Players can learn the GUI coding
methods used in Unity or Unreal
Engine.
¢ Educational video game for
Web, learning software programming
Windows, concepts.

Mac OS, |« Players can learn programming

Android, concepts like loops, procedures
i0S and more, without entering code

in any programming language.
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hero = game.spawnPlayer("goliath")
boss = game.spawnXY("cow", 46, 4@)
coin = game.spawnXY("gold", @, @)
boss.missileType = coin

game.score - @

N
WENDW R WN

if event.item. c;pe = "gold":|
event target.say("Gold!")

game .score +- item.value
if game.score > 100:
M= game . showVictory()
hero,on("collect”, onCollect)

a3 4 CodeCombat°| E"*E 2 sjod
Fig. 4. Text coding screen of CodeCombat

33 5. CodeSparke| GUI 24 35|H
Fig. 5. GUI coding screen of CodeSpark

Hi there! I'm a Person Nodon!
Nice to meet you!
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Fig. 6. GUI coding screen of Game Builder Garage
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*This in—game image is originally written in Korean.
33 10. COngDING AEZ|EE 1
Fig. 10. COngDING’s story board 1

(& —
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s ZXID UQASLICH
*This in—game image is originally written in Korean.
38 11. COngDING AEZ|HE 2
Fig. 11. COngDING’s story board 2

31 OIS [} ot
HIS L3I0 HCHS IO !

*This in—game image is originally written in Korean.
J8 12. COngDING AEZ|HE 3
Fig. 12. COngDING'’s story board 3
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*This in—game image is originally written in Korean.
38 13. COngDING AEER|EE 4
Fig. 13. COngDING'’s story board 4

*This in—game image is originally written in Korean.
38 14. COngDING AEZ|EE 5

Fig. 14. COngDING'’s story board 5
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a8 15. 20l FHEE iRl
Fig. 15. Congding’s design

3 16. 30| 7H=E CiXjel
Fig. 16. Gongding’s design

38 17. 7t A FH=E ClRfel
Fig. 17. Masked bird’s design



8 18. & H=E C|Afel
Fig. 18. Chicken design

a8 19. FA FHEE iR
Fig. 19. Sparrow design
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Table 4. Types of Items in the stage

Image Name Function
Increase the HP(Health Point) of
# Heart .
congding, by one.
q . . Fill in all dash tokens of
\ Diamond -
' congding.
Star Makes congding invincible for a

certain amount of time.

Ae 5 x 3 29 Wl A=, o) @ Sefoloj= % A
o] g T8 Auelo] 23 4 Ak B AhE of
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WP T A oFY & Uk Auolw, ¥ Aut I
go o) B4 o] FAL 4 5 G Fhsolrk. ol
Fhe ) = ol A5 A T4

FoIEA A B & 9l Fhsolh. Al
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SA] Aol TrE A W Bagde] q ojw|x]g} Fh=
e g 23 s bzt e 279 1Y 28004 F]led
AT

B 5. 2H0[X] W Yoj=2| SF

Table 5. Types of obstacles in the stage

3D Model Name Explanation
Acormn Destructible via dash if type
matches.
Rock Destructible via dash if type
matches.
u Pin Indestructible obstacle.
i Vine Indestructible obstacle.
[Tutorial Stagel
[Stage 1]

Running Stage
- Understanding Int type
- Understanding Conditional statem ents (Middle boss quiz)

Boss Stage
— Application of Conditional statem ents

|

[Stage 2]
Running Stage
— Understanding float type
— Understanding lteration statem ents (Middle boss quiz)

Boss Stage
— Application of lteration statem ents

|

[Stage 3]
Running Stage
— Understanding char type
- Understanding Functional Structure (Middle boss quiz)

Boss stage
— Application of Functional structure

|

[Stage 41
Running Stage
= Understanding string type
- Review of all leamed content (Middle boss quiz)

Boss stage
= Application of all learned content

a8 20. &52 58

Fig. 20. Flow of the learning
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Fig. 21. Game start

O3 22. AH|O|X] MEH
Fig. 22. Stage selection

SCORE: D

a8 23. 2'd AHO[X|
Fig. 23. Running stage
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* This in—game image is originally written in Korean.

a3 24. OX =H| ag 28. EAM - 7= =g
Fig. 24. OX quiz Fig. 28. Boss battle - card combination

=olELICH

M2E 2AS0| ISIASLICH

=, 5L BE B0l I=EE LE2S
g 2ol LNE =88 =3 &2 Yol

* This in—game image is originally written in Korean. * This in—game image is originally written in Korean.
g 25. HIAE 3 22X g 29. ZAE &5
Fig. 25. Text coding quiz Fig. 29. Gain costume

* This in—game image is originally written in Korean. * This in—game image is originally written in Korean.
O3 26. JH2E CiAL & J3 30. TAE &=
Fig. 26. Character dialogue output Fig. 30. Costume fitting

Ly ]
=
Coding 58723%

Congding 45732%& l«

Gongding 37666&

agl 27, EAN * This in—game image is originally written in Korean.
Fig. 27. Boss battle a8 31. =¢9IE
Fig. 31. Leaderboard
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