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[Abstract]

This study proposes an educational program utilizing CoSpaces, a web-based platform for developing virtual reality content, to
address the limitations of traditional programming education and promote interest-driven learning. Aimed at elementary and middle
school students, this program is designed to teach programming skills essential for the Fourth Industrial Revolution. CoSpaces
education, with its focus on participatory learning, visual design, and block coding, provides an environment that encourages
students to exercise creativity and seamlessly acquire programming concepts. Data collected from surveys during a 4-week
experimental period suggest that education using CoSpaces significantly enhances student engagement and interest compared to
traditional text-based Python education. The results demonstrate the potential of tools such as CoSpaces as potential methodologies
for motivating learners and fostering sustained participation in contemporary programming education.
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Fig. 1. Main features of CoSpaces
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Table 1. Weekly educational content
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Week Theory Practice
] Understanding environment setup, object placement, animation, and camera Reenacting a scene from the Dangun mythology
concepts
2 Representing pwldmg mtenolrs,_uplloadlng external |mages and lmodels, and Creating my own exhibition hall
starting block coding: click object and show information
Understanding the concept of coordinates, attaching objects to each other, ) . .
3 : o ) f h Directing two scenes from a movie
and starting block coding: speaking, moving, rotating
Using multiple cameras and basic block coding: code execution order, loops, . . .
4 ) ) Creating a science fiction work
executing simultaneously
Understanding the concept of variables, setting background and effect sounds, ) )

5 ) . R - - L Creating a creative game

and intermediate block coding: utilizing variables, object collision events

Representing first—person view, understanding the concept of lists, and

advanced block coding: utilizing lists, creating copies of objects

Understanding the concept of functions, understanding the concept of - ) o
7 colliders, and advanced block coding: defining and calling functions Project: Creating first-person shooter game
8 Understanding the concept of threads, and advanced block coding: executing

functions individually to call as threads

9 Introduction to Merge Cube and how to use it Creating AR content with Merge Cube
10 Introduction to 360—degree images and how to use them Creating VR content with 360—degree images
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Fig. 2. Examples of works produced by students for the
first week's practice topic
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Fig. 3. Examples of works produced by students for the
second week's practice topic
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http://www.dcs.or.kr



SREELESTE

2-44%%: BN YN OST|

T8 5. 4FAH AL FHE SYE0| HEEH ZHE ofA
Fig. 5. Examples of works produced by students for the
fourth week's practice topic
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Fig. 7. The development process and gameplay screen of
a first-person shooter game
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Table 2. Python course curriculum
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Fig. 9. Examples of VR contents created by students
utilizing 360-degree images
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Week Theory Practice
Printing, string learning, print() statement, adding
1 variables, and sequential strings, multiplying strings,
concepts, simple input input()

Various inputs, concept of print(), adding numbers,

5 integers, concept of real subtracting, multiplying,
numbers, arithmetic dividing, remainder, various
operations inputs input()
Drawing various graphics
Turtle library, learning For using Tur?le gre}phlcs
3 | (stars, swirls, circles),
0oops - T
printing multiplication
tables using loops
4 Learning inequalities, Defégé?rl)r;guziggarggnrt)rootllon
learning if statements
statements
E 3. TAHOAA oMY HE|EY
Table 3. CoSpaces course curriculum
Week Theory Practice
Understanding environment
1 setup, object placement, Reenacting a scene
animation, and camera from the Dangun myth

concepts

Representing building interiors,
uploading external images and
2 models, starting block coding
(work description), control and
output statements

Creating your own
exhibition hall

Understanding the concept of

coordinates, attaching objects

3 to each other, starting block

coding: speaking, moving,
rotating

Directing a scene from
a movie

Using multiple cameras beginner
block coding: execution order of Creating a science
code, loops, executing fiction work

simultaneously
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Table 5. Question list
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Table 4. Coding experience distribution among participants
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maximum, and minimum scores

ol gt 7ol A =& WS 7Sk vk, sholyd
THE 273l A H7E st ot 35 Akl T 3
Hohs A Bh ot HAE ko] SRk e
Zlol FEatgol Be Aud Yol s Srlel
O AR 9 TR A SR FASS T4
oA el SRR oelli WM F& HVHE Sl
o1, ofiz FAdoA s o) W FH T T Holkk

2

off
o

o=
29 102 15300 Sgehe g A3E BAE see,
Soldl 5o SEe) Wl e Feo Bale vt
glon, ol w WAlol Ujg SHEe] FuHel v
Hheggie}, Wb, sagol Al w2 AP H2 e v
& Fesigli, ol S fejs g HapHow ¥
ofuii= ©l 7lefslvkaL i 4= vk
a7 112 273 sgels ws AnE BAR ew
al
5 A
2N
A NN
EY & R
“ A o . Y U
\ =tk = ._,'J
\\ o _;‘; ,r’
\‘ ] ] J,’ f/
4". ,"‘
\=——/
—_——— ./
—
A A
o4 a3

A Cos Max M Cos Min—%—Cos M
4 Py Max ®m Py Min —%—Py M
OB 1. 23Rk gd, #df & 4 H5E HE s g RIE
Fig. 11. Week 2: A radial chart to represent the mean,
maximum, and minimum scores

AATHOINAE HE

= =2 o

ro
0lok
o
J0
mII
o
|H
]
I
&z
ol=t
El
Ho

| BoTol N AE FE o] SYSAA LA o e
Szo] FHE fushs 4 Bt nelEt). so]
Nze) 5 e 0|83} Aol 2 BEo] SAEo] 4
FHow AT 4 Qe BAL 24T, kol vg A
B AL FAA AT olejat Avks mamo] A~
s Ao] B §7) Folo] Fad AR NS
EREN

B, shold WHLS 3 Fol vla) sHSe] FHl WolA
Mol 455 1ol7] A, 48] o] X 2ol
Hla e AAghe Egons SIS Aoy gl

et MER-S el ol 45 stEe] glo]d ws
W2l A-gskal FAAQ He-S Hol7] ARkl Bt
shaL, o}z WS U8l S| E 7|X] ol SAEC] EA)
S oJmjgitt. sol wSe] SWETE ThA AlghA o Slw
ol % U=, AEAA YAE 7Rk :go] SIS A %
Hh &= tha AZS & T daS AEE 5 vk
I9 125 33| el s A9E A3 log,
ol AI7le HE 2y} 22 A HEHSE AJZHE A%
ol ol EYFHATE o] Wl Srke) okl F
4791 g 1) H0m, 2ol 0] W3] T o2 I
e AUhE BT S Gk ol mo]A 2t o]
N2 227 B3k ol SIS FnlE FUAIE
d] lolghthis g AARE, AnoR, B AP HaE
Je] AEH) E2ey A A7l S8
BE w8 o] ST 1] i SR AEA]
= o o EAHeIS BeIskic 2 ATl 457 Hol
o] 7ol 27} sG] olge] A5 Ashz, ol 1Y
Ashel Mo FLE A + Y FRE Lol 4F
4 A% BN R B S o] g A Al
FOUIR BAY 95F oP1T 4 Jonw, 474 HolH T
2% 14] Asjel 4 A1 2l
a1
5 A
Iy
,_/;"/a/}-k‘*“*
\"\I". B ” /_?
1"\‘%" 3 /";f’
W ,f'/
B e
-
A ===
o4 a3

A Cos_Max W Cos Min —%—Cos M

4 Py Max ®m Py Min —%—Py M

38 12, 3FAE "o, 0 R A2 HPE LEs AR RE

Fig. 12. Week 3: A radial chart to represent the mean,
maximum, and minimum scores

http://www.dcs.or.kr



C|X ™ 2El &5 =&X|(J. DCS) Vol. 25, No. 6, pp. 1571-1579, Jun. 2024

5-122

B Ao = T2 el Al 9l
EESEECE NREESE S R

=
2 oZold 4 Qi TR WHE 2

—E" 2L
LR
ﬂéﬁi
(& oo wb |0

Y
2
ol
3%
nw
)
il
Ho
%
~
o
N
X
<
=0
[kl
il
I
uic)
tlo
o
X

S Qi ag F9E =
Ao rze] Vs 55 39S AlEhs
HhgoR whrAle) £ 3 g A s

7' SR FAR AEE AW of

]
=
Stal sk T 99t = 453k

e

e
%
=)

o 32
o
_
=2

g
o
N
)
r\j
1o
o rfu
p >,
ash

El

Ay
2
off (2 o 4N n% o @

o

Mo
o
E 1
TE B

=2
il = =
o 9

Ol

Lo

(o, oy
ch

htt
M
)
o2
ﬁm

b 2
Jr
M
fo
%
o=
il
°
010[!
=)
il
_\‘I_‘
N,
K

[kl 2
Ju
)
o
>,

fy

o O N Q N ol

oo oo AL o

o
Lo
)%
ol
38
=
rO
-
=
rlo
—r
o
2
1o
Ml
<
i

o
&
El
o

©
g
<

2 e
£ fo

o> il
Mo
2,

&g AT, S, Fevol N0 A7
A9l 8% B7e] SIS F) fd
UERg, W, Thol el Ak 7]
So Holy o) e el 7
AT}, o= T2 1o sk 2oIA 9
selo] 8 Aol VA G AR,
S u18E AA ) ol
oz,

B ATrollA ANRKEE “sizg o] A 2

Ty
W for o
1>i

i o 2 Jo

f
=,
i
X,
N o

to %
I ofl ot
o

Bl o
Ho i o
30 N (o

d
il

My
P

¢

wy

=

o

. ot
oﬂllﬂ NI
R

(3

Rl MU ox U oo 3

ot T
fo

>,
iy o
k]
r)
i)
i<}
o
N

il
oo
ot
=)
Ho
ik

2
of
|
ol Hi N for 1o ogh

I
o
= &

[H

it

I

)

of,

=]

o

o

%

f{o

o,

o

b

»

o
o
=2

g
m‘ﬂ, F-|—'4 ﬁN_. 0101,

N

)

o 1-r{

o

U]
o |o
ot

=
o
v
o,
i)
e
El
Ho
o
5
rlo
[t
b
4
RO
o2 |o
ko

)
K
%
o
[
£,
(&
fr
I
&
o2
o
f
i)
fujx
ml
ki
F}(l
)
12
M
%
o>

5-2 A2t

Ag 27l 2 18 1588 RS A2 BEL 5
oLk, theret sl Aol ofate] Shrkt AL
71730 o), SPYES] Wk st 4 AL 28}
= 7ol 47 gob AF- Sl olgelAL FAEA o}
AzH o2 2 1§Y 99o] Helth. webd, ool A

http://dx.doi.org/10.9728/dcs.2024.25.6.1571

A £ FHEA B ol o Aalshs WAl o £
o ANE AL F A Ao AZ. olsh L
q

3z ]

[e] — [e)
shyse) st A% W e Auo) v 47)4e 93
Ak, ol Fal Zue W) A%

22

[1] MK News. ‘Al Education’ to be Introduced into the Regular
Curriculum of Elementary, Middle, and High Schools from
2025... The Private Education Market Stirs First [Internet].
Available: https://www.mk.co.kr/news/society/9618489.

[2] Joongang News. Starting Next Month, ‘Coding’ Becomes a
Regular Class... 15 Institutes Already in Daechi-dong
[Internet]. Available: https://www.joongang.co.kr/article/22
376764/.

[3] CoSpaces Edu. CoSpaces Edu for Kid-Friendly 3D Creation
and Config [Internet]. Available: https://www.cospaces.io/e
du/.

[4] C. M. Nam and C. W. Kim, “Analysis on Instruction Design
and Learning Motivation for Pre-Service Teachers’ Cospace
Education,” , Vol. 22, No. 4, pp. 501-508, August 2018.
https://doi.org/10.14352/jkaie.2018.22.4.501

[5] J. H. Hwang, “Development of AR Content Production in
Education Curriculum Using CoSpaces,” , Vol. 43, No. 6,
pp. 319-342, June 2021. https://doi.org/10.33645/cnc.2021.0
6.43.6.319

[6] S. Lee, “CovidHunter: Augmented Reality Defense Game
Developed using CoSpaces with Merge Cube,” , Vol. 23,
No. 2, pp. 175-181, February 2022. https://doi.org/10.9728/
dcs.2022.23.2.175

[7] S. Lee, S. Kim, S. Kim, E. Son, B. Jeong, and S.-M. Choi,
“CovidHunter+:
Developed in Hopes of the end of COVID-19,” , Vol. 23, No.
12, pp. 2337-2344, December 2022. https://doi.org/10.972
8/dcs.2022.23.12.2337

[8] S. Lee, S. Kim, S. Kim, H. Cho, and S.-M. Choi, “Flying
Over Tourist Attractions: A Novel Augmented Reality

Augmented Reality Defense Game

Tourism System Using Miniature Dioramas,” in , Sydney,
Australia, 18, December 2023. https://doi.org/10.1145/3610
542.3626129

[9] W. Kang, Y. Kang, H. Park, C. Ban, S. Lee, S. Hwang, and
S. Lee, “Dokdo Tour: Augmented Reality Tour System
Using Dioramas,” , Vol. 15, No. 1, pp. 86-95, April 2023.



https://doi.org/10.29306/jseg.2023.15.1.86

[10] M. W. Lee, The Effect of Maker Education Program
Utilizing Virtual Reality Creation Platform on Creative
Problem Solving Ability and Learning Flow of Elementary
School  Students, Thesis,
University of Education, Cheongju, February 2020.

[11] Microsoft. Bing [Internet]. Available: https://www.bing.cony.

[12] Poly Pizza. Official Website Available:
https://www.poly.pizza/.

[13] Shutterstock. TurboSquid [Internet]. Available: https://w
ww.turbosquid.com/.

[14] MakerBot Industries. Thingiverse [Internet]. Available:
https://www.thingiverse.com/.

[15] MergeEDU. MergeCube [Internet]. Available: https://w
ww.mergeedu.com/.

[16] Flickr. Official Website [Internet]. Available: https://ww
w.flickr.com/.

[17] Shutterstock. Official Website [Internet]. Available: https:

/lwww.shutterstock.com/.

Master’s Korea National

[Internet].

1579

A A
EREE:

AR %, ZEaY)

20123 : S8 &= QA (F A A

2017 : b= 718 7] 4 1 (3 EHEEAL)
20183 ~3 Al A= Hu T AFEH G Fuy
A Rok ¢ 2748 A (Augmented Reality), 73581 H A

(Computer Vision) 5

http://www.dcs.or.kr



	코스페이시스를 활용한 흥미유발형 프로그래밍 교육
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 주차별 교육 내용
	Ⅲ. 실험 방법 및 절차
	Ⅳ. 결과 및 분석
	Ⅴ. 결론 및 제언
	참고문헌


