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ABSTRACT

In many countries, recently computer programming eduction has become mandatory for
K-12 students. Generally since programming is difficult for K-12 students to learn, a lot of
previous works have been published in which the study motivation and class satisfaction
increased when game programming was applied to programming classes. We investigated a
research in which we used game programming in the programming classes for
middle-school students, and analyzed educational effects. In this paper, we described the
specification of the games and our class model that were applied in the research. Also, we
analyzed changes made to computation thinking abilities, creative thinking abilities, and
perceived support for programming after the programming classes. As a result, it was found
that those abilities and the perceived support were increased. Additionally, we applied
Havruta learning, a kind of paired learning, in the programming class, and have known that
it increased the educational outcome with respect to the traditional method.
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[Fig. 1] A Sequence of the Learning Elements to
be Taught

3.2 2|9 Tz2aal
Aol HA & 3

o

71EAF 21191 = S8 Aledo] 71xoF sF=
FH 5oz A Aol ded A 2
7] sleto] 9Jokslar, WA FaAlzre] Frolots)
3, #S AR(AE EY, 7= AGolA & #A
A E)E Fdokete s B4tk fEe FF

W ARuzeAe] ZzaHy Fggew 2749
Ade Agdd. U= FHx ZY)
(Whack-A-Mole)o] 1L T}& &} njAldS wka}

= A# 1 7El(Galaga Shooter)o]th o]&2
2 48 g AFd ADoRA, oPoﬂH At
58 Ade EAE /A ok

[Table 2] °l& Al H3i(goal), AUZH
°l(game play) 3 3% S5 W8 (things to
«oith, a¥ 2& ol A
Ak FEA AY =
el Aol el Fe]

be accomplished)E 7|
Qo] A=Y AkS 3104—2.—
2o A4S T,

lH

A 2 A Y, HA oE AElE FF ol
E-wbg o] Zead e wd Azl )
Ag shdel Adsh= IS Ao F HA 2
A arH AdE w8, o AdAd 553 A
2 Zrstetar ofymeld B ghaol gk Ads
ShFsthAl €k P4y POellA WAl =, Sk A
B 7)Eel e 2ol SAECA Folzl A
Aol A B Vee Friehs As dE

ol =3, g5l FoHH &5 T8 =

[Table 2] The Specification of the Two Games for Our
Research and Things to Be Accomplished in Classes

Title Game Specifications

Goal: To whack a mole and add to
the player’s score.

Game play: A player tries to click on
a mole continuously moving around
until a timeout expires.

Things to be accomplished:

P1) To

support the given game play, and a

devise an algorithm to

Wha
ck-a
-Mo

le

code structure to implement the
algorithm

P2) To understand the role of touch
event, and implement event handlers in
the context of the game program

P3) To

concepts of image sprites and image

distinguish  between the

files, and use them properly.
P4) To add a

scenario (for example, penalties due to

new game Dplay

misclicks)

Goal: To shoot down space enemies

Gala
ga

falling down and add to the player’'s
score.

Game play: A player moves a missile
Sho

oter

gun left and right by clicking buttons,

and shoot missiles to destroy them
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until no lives remain.

Things to be accomplished:

P5) the same as P1

P6) the same as P2

P7) To understand the velocity and
direction of an animated game object,
and change them in the context of a
game program.

P8) To wunderstand how functions
work, and declare a simple function by
completing partially construction code.
P9) the same as P4

(a) Whack-a-Mole (b) Galaga Shooter

[Fig. 2] Screen Shots for the two Games
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[Table 3] Main Features of the Two Games writ
Educational Tools

Analysis Factors Description
Challenge vs
challenge
Style | Fantasy
Genre action
timed  challenge,

Game Mechanics o
WM hitting

sound, movement,

Game Programming | manipulating

Patterns subpart, counter,
timer

Challenge vs

challenge

Style | Fantasy

. Genre action
GS

. shooting,
Game Mechanics )
avoidance

Game Programming | sound, movement,
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Patterns subpart,

collision

manipulating

“WM: Whack-a-Mole, GS: Galaga Shooter

3.3 Al =2 ¢ g4

e AR Z2aay F4e A
A ZA FA BEow e A

el A FUA A7) AYL, T
2

24 AT 78 AYS AFE
NAE the 5 BAR 4ol AP

Step 1ol A& AJS 233
Aute] e d 19 Y& FAow

AWk Step 2004 FAES FoIzl

H AL EAE dgde=m L2
7190k = Ak Aleke g <lE,

A BEE AT A5 AY D T
go] 9 QWlE ZERES d5F. oE

pal

AREA} SlE o] 2~ Hzﬂ 7] A,

2 wcie] A, AA A Eo] E3E Ak,
Step 3% 4elM= SHFAES AYe] 7leE
=l ou O]H]]E]i T3k X]E u];q nAs)s

o7l A 719e) wet @ <IwEl
oo AzEel @S SHEe e

AQ Zeo) o Awe olu Ayw
Sol Al Folgth SAES vy ¥
- _

Az A} Step b A HE
H7rg gew 353l

Step 1& A Foll, Step 3 2 4+ v}
AL Ak Step 2= FlA F7] AL B2
AR FolA Al HA Fo He] APEHAL, Al
el Aldel Aol A RA Foll HAEHA

T2l AL FAYR F AFOE UFo,
g aFolME @ aFolAe 28y g 25 o|F
of A3} IEFEA EES WA 4
ok AES MAFESE Y, Y 2

gAom elg AT St

rSL‘

jah
to °

1
2
ol

0%
o £

H

(0 Hz o
Sh

HJ

-

o

- —

¢

1%

g geAs AN Yol 2

ERo 98% 192 A, E2T HeS v
Foluk & 9
578 AAF gL 1710 kst ek

B
182 Lo
e &
% oy
T ig H;CL
£yl
o
2 o
N g N
Lo et
0 10
o
é, o I
= o
g tlo
jn}
= on
o
2

=
5B

tjo
(1
>
o)
v
o
A
N
BN
>,
&1'
r
=
ol
N
e P
32 o 2 o

o
fr
=
o?‘:,i
i)
=

AME Zzad wge »1F

ol
z
i
iuj
%
i)Y
_12*4
oo
gL
k]

A% 3ol Ak 54l W
/\

o
B
oo
e
@ u)

[

O
ek}
4
ot

>
>

o= AFSE AAMA(Posttest) & O]%Gﬂ o]
2age] 3t FAHA e wsl

o K
X
ro
1>
o
o
>
o)
_Q
&
i
M gt o ok

MEooff X 3H 1%

M gy 1% 18 0% T oox
I

=
o
tlo
Ho
K
e
A
El
Ho
i)
>
ol
s
rio,

ek O,

g o
°

etk @AAe AAL FEEe Aael o
H(CT-12 F7]), FA st ols)(CT-2& )

3 T2 IPY(CT-322 79
P gom FHEL A gAY By
F I5/M2A, 998z 247 490, 571 2 5= A4

N

ar

Sz A 6, 9 B 6 henh ool
ARA Zzadd @se AL W e gk,
A AR AR AR W gneE B
wape] Mgg Folx wmA Ay Avd BLL
FAow TAYY et AHA-AE AAARE)
L ZER-OEE

o
4 wANAY AAE dEadne)
g sl 4 gd A9 A4,
G AN B meady ATl #eHw

Journal of Korea Game Society JKGS | 55



A A9

o
oF
el
w
3

AR

o
wr

ox
&
ol
ol

ojp
o

o ofFold gtk 4 74 gHA

= 4714

A4

1

-y
a

&

g

A
S

8
0.005
42

56%
3
0.004

1A

0.002
23

k4
o

[e)

p

]

=

7}7F Abdel H]

=7}
Std.
Dev.
1712
12.34
16.27
14.95
32.36

°
=

[}

17.36

47.26
30.40

o e yeix

o)

=<}
Abilities
Mean
81.57
79.82

57
64.91

AEER
e

64.73
78.28
203.33
222.02

[}

o

[e}

Lkl
Time
Pre
Post
Pre
Post

Test

Pre
Post
Pre
Post

L

T

Categ
ory
CT-2

[Table 4] Changes in Computational Thinking
CT-1

2 9495, CT-3)9

o] w3

CT-3
Total

o3
=)
h

71,
:uH
o

2]
27}o]
=, 3

2%

:’[‘_1__
=]
=
7+

7D, 714

[e]

¥
]

Ry

9% % o

s

, 4=118t} 5
2

7)Eks 370

71),

170, 274

AHER

=] 7}

3T
It

% AFaL(CRT-2%

1&9] o]
7)),
b

J

1l

]

-
(<)
Sx
—
®
S
A=)

5

7NE e

o
o

& A=(PS-1%

T2 (PS-2=2

®7)),
214 A} (CRT-3o2
s Rl=]
o] 5
©}
H

p/]

3}

=
i

pal

&

IA gt 3=HE0]

EE

o 54 gAE(Likert)

o}, 2

HAAAE 5

=
o
T

H
Z

(CRT-1=
a

i

Zrgell o

=49
3 N3 E(PS-3=

L A4(CRT-4%

9]
oF
w
o
XN
_?4
=3

]

H

H

)
It

oK

il
<

} 231 vho] wpEw
715 F7F
of Hrt}

ul
~

%

Apell AA = A. 217k

of e Al =

~H

el

vg 7]

<
<]

Increment Rates in Computational Thinking
Abilities

L

(AT

[Table 4]}
oA ‘Pre
4ol ®

3T
ar

3z
ar

p

s,

AAA o]

st

9l

kel
T

=

2 i ALE

[Fig. 31 AelHo] glv.
EpTh A A e} AL

[Fig. 3] Increment Rates in Computational

il
—_
N
KXo
Br
u.uﬂO

i
™

ERE]

=
=)

o4 Az

&

A

9/]

=

SRS

Sk

kel

L

Thinking Abilities

[Table 519} [Fig. 4]

o] 6

i

gul

7
18 549

3l o

A =471

Btk

[

s, Azl o)

7he

=

[}

56| Journal of Korea Game Society 2018 Jun; 18(3): 49-60

4773 A=oltt. Az o

20% ©]d<]



— Middle-School Programming Classes Utilizing App Inventor Game Creation and the Analysis of their Educational Outcomes —

A7t AP ZAbe wls] 25% T 38% wHE S7F
gg Btk e 7 d9EE AM-ARS A
A & 1S5S ANy, o1 dA%E £ 5
o] p el YeEpQITh fro] &F pr7t 0.05ET E
A e Aetetd, ol UMl fovlsiAl 2
the e dERa gl 7&% Abare o] A4

ol 3097}
Bel wele] Fo)d Amelsl 7

—
IS
X
ol
k1
G
i
8]

0.

&

2
o

ol

i)

0%

[Table 5] Changes in Creative Thinking Abilities
Categ Std.
Mean p
ory Dev.
CRT- | Pre 13.47 3.27
1 Post | 17.63 3.85

CRT- | Pre | 13.73 3.48

1.5x10°7

0.0002
2 Post | 16.65 3.45
CRT- | Pre 14 3.09
0.0007
3 Post | 1871 7.73
CRT Pre 13.26 2.89
3.9x10 ¢

-4 Post | 17.84 3.81

Pre 54.47 8.99
Total 1.6x10° ¢
Post | 70.84 13.74

Increment Rates in Creative Thinking
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20
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[Fig. 4] Increment Rates in Creative Thinking
Abilities
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[Table 6] Changes in the Perceived Support for
Computer Programming

Std.
Mean P
Dev.
Pre 2.86 0.93
PS-1 0.006

Post 328 0.8

Pre 5.92 1.58
PS-2 24%107°
Post | 7.13 1.31

Pre 5.71 1.92
PS-3 33%x107°
Post 6.7 1.45

Pre 145 3.91
Total 6107
Post | 17.1 2.82
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[Fig. 5] Increment Rates in Perceived Support for
Computer Programming
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i [Table 712] “t-test” <€} ] & pell et Support for | 001 | 1852 | 0.003
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Folx Apne FROAE 1 Aolsl fEHow
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