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Abstract

In this study, we aimed to introduce the development of an efficient SW education platform for
elementary school students and discuss the results of pilot testing with children. We presented two
programs: the ‘Coding Puzzle Game’, a block coding learning program that utilizes a game with a story
where children design their own characters and explore unknown planets, and the ‘Puzzle Maker’, which
allows learners to construct their own planets, create puzzles, and engage in shared competitive play,
promoting collaboration and communication in SW learning. We conducted pilot tests to evaluate the
learning effects of these coding puzzle SW educational platforms on actual learners and reflected on their
advantages and suggested modifications. Traditional theory-based or rote memorization-based SW learning
methods can easily lead learners to lose interest or give up when faced with difficult or applied problems.
However, the coding puzzle SW education platform was designed to spark interest through engaging game
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graphics, and it enables continuous learning through ongoing game-based missions and appropriate reward

systems.
X, 1T & O

=
[<)

f

Development of computer game based software learning platform for programming beginners

N

F0| Fd Ol4%|

8l

o

4oz

2|7t

O DA}

=
=

1o
wjr

UL,

=
A

|, O{2I0]

2&, Computing Thinking &
I HOPQUA| B

OflA Xt
282 =0T L ORIAZE, AF(Kodu)2t 2 SUE0]

=
=

A
=

At

k=3
=

=,

u
i

Ct [3]. Ct

A
Z272H0| OfL|AHL}

ol
A

o

>

I

as

ol

M_u
ol

3

o
o
—

o
e

29
o=

Hoz S0 ML, A

o EHE
C|AtQlstD

>

i
=

=

StCf. LIl 7HEH

| 7HZOl CHOH 7St

X

F

LSS

of

of

= A0

o

C}. 12|32 o

S0t A= K[of] CHsf

3

0| Of74-0ff CHB 27K

53 B
o of
ict,

gah 2S0[ 7F

i)

.
(e}
=

f

|

t

I

=13
of

]

—

[iE

=
=

Off cHolf &

!

.
o

x Al-o

ol
oK

i

Tl

{In
jor
Kl
&
1o
™

swo| o{2f 7HX| 84

L

—

SW WS PIsiAM

552



Vol.12, No.4, August (2023)

H sw7t oLt 214

s

O

.
o

Journal of Next-generation Convergence Information Services Technology
O[3§7t E==0IL} [6]. 0|2t

3

—

.
o

g0 o

—

—

AFA L7t

of & < ®t T <] < Uuu ou X = oO
= i o
‘Wmnzoeew_n_,mno_euﬂmmﬂﬂ
_ =X 4 587 5y ® 0O T ol
= v E o0 4 D R0 ar 3r =
N N N m
N T =0 w - o ﬂ“.m.ﬂ
= o ol M_.u o ol or AI_ N m uy ____.._W.._wu
g . o For MOED gy, T R BT B0 Sy
S EfFcsMuwmmoa™ =04
° g . K © = ol ol ool — X =
2 muo<F S up oo T T oo S AT
2 D02 U =0 3 g O < o i
m_“_._a_uwuﬂu_zom_.WWHﬂE it
= XV e F 2 2 _ _
o oy wr o K T B S Koolw o
E o 2y o, O <H@E = oo @l | RO : =
&n N jod ar O_n_ i w; _u___._._ < = ol W= b=
g ® g B0 X A = = K O . L0, @ E
% OF R __ 7 _ = A m;oo | R A4 [ Hmnm. ]| K
g o~ = _ML = ok H 0K pl mnﬂ..._.__ 4 m
T oad g ¥zoT wom PR o oww TEd @ &
= =00 = u & & B IF If N M STl
N ~N = N K == H_n_ t=) =10k _u_.__”_ =l
~ - 80 o 4o o oo = - — od a5
5 Mo (S = 3l & o K it S
muﬁﬂo.%mumle%oo_w_e_%%ﬂ W=
o Hu Kb = & T W o o7 KR L HE R
g —» = 0 B o = KR KT gl o S
Sy R U mEE®NMpE T =, [ Z <
7 o _ﬂn °© oF . ° L = = o B4 gy = 2 o
g = ) 5 B N }r o ] °
= Oju Jor =g ™ Aol Ho- g -
WWEHm_EmWo_oo_E%,olnx_ oF e
2 2 oHHU G W gy T oF AN 5 »_m ol NMWJ ) S
o = o _— Pt 1 .
£ o oy o — #rogo 3w B o gy T oo =xny OA
s KI v O = = < KKl Ku=gr =
S op OOX oo R o H o= oy o__ue E -z 2 Ho
o — r = ~N 0 = -
g 1o 8o W J4 ot m._.n._ o a0 on = K- W = EE
g= =3 KX T 0o N =< BT -
g = W mu S 0 _ g _ ROF N = g = i
g B g o ol S of M 8 & » zr L ol
— M ® O  oF {1 - <1 B R o m_:r._.,._mw. e
-8B . o = or H < M 2 P 8l o
b oF ol o ol > o= H oo NZ0 =
= ol =< alo or 8 = & e Ee) I | et 4 n
= o X o ERE = i ) B ArE
|__|_ < on i _ {0 — __ e l_ﬂ_n o ﬂcnl_u._L x_=._
= S W = = o of @ 2 I T o = GRS =
) N 2 Folxmm oo mo< N il .}
m 0 O < R == m
L W o N ™
— O 7 o ol M w T A ou o Kr -
W W™ = oo Ko <| oo Ju 1 N R0 = a

5563



HO[ &0 A

s

Development of computer game based software learning platform for programming beginners

OF T ol v/ K o R 3D <| % W ¥ o
s JI =
_._.___._._ m.m K1 = ~N __A_I M = A_ |__|_ A_ [ _._._._o
N L2 T ®on s S M T ol @0 ol
Ho E' WA -~ KO N B RO O M T <0 K
o | - ™ = o ™= Ko .xl_l., 5K _||H_.I
o0 O %0 — = 0o — Ko <] o
il KOS of o = O = = M =mr
— o ~ I uo = o Koo i © Ig!
e ™ oy O o o o N g
{|n oo = M 5 5 4 O — 7 3 N
= T oo W= =N -
ol n M S ol o S {0 {0 _._._O = .PHV LN
Woagp © W =T M T < oop _ 5 =3
=y = 7ol H 1 » =< =)
I ¢4 M @0 & — Hu WH o o = ° i
SO =l TR : g 5 Klu
T T S B = s B ol 8 E
o T W = < O of = & O = S .
= 2= jor 1 i) T Klo g fay
= il PR O__._._ |..A| _ © ~O > i
m S x H g TR w0oo o : =
Jor on T o S w_.._ 14 M_.w fol’ ol = m WM
o T QY H e B o ° ' oo g
T = ™ = < 0 ﬂ._ln_ 50 ol H o7 = 5] i
10 — .. -
N oF w =d ! = < KCOKE =1 o m =
a5 358w I = K < oF
® N mo opgR 10 mr = D Uy E o
g - = L W >3 100 =3 [
S 1 W o %K - o © c .
3 S OH I X m i+ %0 3 o w o
© __mﬁ o= © o w O o o = q % g o) WL
e i ng iy —_ [o] = bl 54 — o
10 I._I_I _._._._ o__._._ .n_mo = |__|_ ™ X0 M _n__.n_ W ..w = ._o_._
oF W oow U0 H<H o X g o s by s o M
= DR <o © gfom M oo ! P 1) = " >
[NV T 1 n_n.w LH B w_m UG z "7y e n 2 X =
A B BN B B S w7
ﬂuumMEJm_EAmﬂ.Mu_jlﬂ_:oA o P & =
S ow L B o OF al W 4 ¥ o N
om < Z RC o KOEH K f = _ = £ Hl i
Sas HEiiEiaTE Sy B
oH EE%W___M___@____HQ o MoB T = T
Bl = o o0 2 2 N o= R ogpowl oy o = Ir
LR = S 10 ®l Bl K .
© wr & <H <] mr ol o = 20 il o
O g RS gy o e B CH.
L * g 1 8 = mn = 30 300 = L
= O B = =0 S D o E
e~ gy KOOR 4 w_ H oo = et H 00
Wx 2% mxoo e LM nW
~ ol = < gl B T o R MW <O ™ Jo ~

554



Journal of Next-generation Convergence Information Services Technology
Vol.12, No.4, August (2023)

Hie HEE AL =212 883100 KAI0| HEE =2 BHE M ¥ HTele L0 £HS
53 9ct BYHSO| 0| 44T SMS0| f 5L EalAtuet SHZA0 Las HE
HOIHS ALBSIO] =alYe MY BSoiED TS MM 2 & Atk G20 AY ALY
JIER} Elof EalAY SHE A HOlS FOITCE SRt A2 ROl T (2 2
30js ZRIAS UCE YD 0| ZIAS E £ ALAIole HY A5, HAS SN o

(18 4 ZZHE sw U S HEHOIH AY ME =7 oA

[Fig. 4] Coding Puzzle SW education platform: Example of Puzzle Maker
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[Fig. 5] Coding Puzzle SW education platform: Example of Puzzle Maker interface
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[Fig. 6] Coding Puzzle SW education platform: Pilot testing
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[Fig. 7] The results of the pilot test survey for the Coding Puzzle SW Education Platform

o2

Cf.

i

0%

= AlA

Ho|Hz goiz o, 2lEm|

Tl =
=

1

E2|¥ gel, AEHE o5 2,

E
s TT

ol

Jor

I

A
o

5

Xo
b

oh FH2lE MEAX|, S&oh AE2| 2holo] T, HA

A
=

=

&gt

21 2l i el Tt

-
o

KIEAIZ|0, A

oE

k=3
o

<EELITLY

EHoIAHZ HME

AR, I

TAGAME OlF HOE +

557



Development of computer game based software learning platform for programming beginners

HXH &

Io|
—

0| 7ksot=S AHAl

0|719] #&0| 0|H4RE = =0t Xt

J

Aol j ojei=o|at

=
=

2fjo] 2 4= ULk

L =
= =
O Of 7

tod M2 2Rl A Y

DS
(ol=]

{0
oF
Ho

1
JEE,

=

=
=

= SS7]7] 23 H

oI golct.

nyJ
il

J

81
!

o

Him

Joinl
o

S|
]

7|0, K|

FACL.

10

220 s 12

=H

2ofEE[ALL,

=
=

n52 oAt g4 8ol

8f HOl=7h Z0tE+E S 27|

M_u
ol

<r
ol

0|
fofr

<a

M_u
ol
0|4
[Ho

Him

b 7ksg0l 3L

o
o
=

=2
=~

ot

.
o

iy

=]
folo

AFOM= Coding puzzledt

-
e

0

Him

ofr
3

ol

Puzzle maker®| H)

JIsES FHE ofigolct. =3

—_

Jod
oF
om
IHo

n

M_u
ol

2 MOIRA X

2
=

References

[1] M. H. Gang, J. Y. Park, S. H. Youn, J. E. Jang, “The Mediating Effect of Learning Flow on Affective

Outcomes in Software Education Using Games”, Korean Society for Information Education, vol. 20, no. 5,

September 2016, pp. 475-486, doi:10.14352/jkaie.20.4.475

[2] Y. J. Jang, D. K. Koo, “Board game analysis related to improving computational thinking”, Winter

Conference of Korean Association of Information Education, January 11-12, 2018, Jinju-si, Korea, pp

219-224.

[3] M. Jorgensen, “Kodu Game Lab vs Project Spark vs Minecraft’, QSITE 2015 STATE CONFERENCE,

doi:

pp. 5-12,

Queensland,  Australia,

Hermit Park, Townsville,

2015,

23-25,
abs/10.3316/aeipt.210011.

September

[4] E. H. Seo, “Analysis on the influence of Educational Programming Language-based Game Making Activity:

558



Journal of Next-generation Convergence Information Services Technology
Vol.12, No.4, August (2023)

Focused on the Kodu language Program”, Master's thesis, Dept. of Educational Technology, Korea National
University of Education, Republic of Korea, 2014. [Online]. Available: http://dcollection.knue.ac.kr/jsp/commo
1/DcLoOrgPer.jsp?sltemld=000000026481.

[5] J. H. Park, “A Case Study on Non-Faced SW Education Using Minecraft in New Normal Era”, Journal of
Digital Contents Society, vol. 22, no. 6, June 2021, pp. 951-958, doi: 10.9728/dcs.2021.22.6.951.

[6] J. W. Choi, Y. J. Lee, “The analysis of Learners’ difficulties in programming Learning”, The Journal of
Korean Association of Computer Education, vol. 17, no. 5, September 2014, pp. 89-98.

[7] Makerslab, “Codingpuzzle Game”, codingpuzzle.org, https://codingpuzzle.org/(accessed June 12, 2023).

559



