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Abstract

With the increasing popularity of computer games as a leisure activity, there has been a rise
in the interest in the effectiveness of serious games. Many of the earlier researches are focused
on evaluation of effects, types, developments of serious games, whereas little is known about the
after effects of serious games.

The aim of this paper is to examine the previous literatures on serious games in regard to their
impacts and outcomes of gaming for the purpose of empirical evidence as impacts and outcomes
are needed for exploratory study of variable outcomes of educational serious games. It is worth
noting that current review would be used as an outcome indicator for verifying the after effects
of both cognitive and educational after the usage of these educational serious games.

B keyword : | Serious Game | Outcome Variable | Education |

L M2 A gds no Avgda, SvlsA sl flsl A &
£ 7hate] W ALS ovlditk o g 7]5
< 5ol FEAEE AR e 54E 2 Ae AY FR=E FEatur UM
at7] flste] HEHtlolE &8ahe FA7E Sk 2 AR EE 7|20 AT e An|7} oy A9l
BALL AYE E&3to] =

2 &) ELXLQ H].El—g

At 531 el ME 71 2 & B8 gapel kX Fa gtk

chE AlBdlolE Fu, WS F R /154 5 o] wh T 71 SAAY FAAE TG
X} 20154 108 20Y Atz 20154 12¢ 182
THAX} 20154 12¢ 18Y WA} : 2|2 e-mail : chigns@cup.ac.kr



A 58 WS SAAYS W A B
L SO L BRI ST ERIE X
So) A3 A9 At A D AAste] AAE
Fao] o1 A4 Yol FHER ool 3 = A
Holu, 8¢ B5ol e B )52 FEAAT
= wevide] Sl i £a 37k Ade) 5499
29 42 o189 ol GHav Bol P4 Fa
wHH, TV, PC 53} 28 thpet 0] S9%L 48

ato] AN

ol WF7 AU ik BAlol FFEl=
Eretal B AREAE Bl B A S A= 7]
el thet FA4A Mo s w575 dAYdel
gk Sprto] 2 o] Fo XA ghal glom, o]= WSV
AAYE Tl wsH Bt drhg o] Foj A=A &

._{m

=
ot

>
>
op
>
lo,
il
=
o
i
o
g

Fal7} e} e
A4 ol FH & 7]
Ze mulah) o

o

off M
S
)
o
o
o2
)
e
-
N
N
™,

I g% N
4 Rkt FPN
E o,
Ho u)
) 2
of
Tesl
= Olr
oX
é _4
ke
1o
ol
k)
o
g

E

_>L
vl
oo
ol
X
0x
mjo
A
0
rol
~
I
re
-

52 i
% 4 ol rﬂsﬂ e 2 A7 A o830l
w3 5

3t

g3t 71E9 7% /‘374]%3 } e ATES AR
otk i =EEe aA A ’ﬂ

(2004 ~20093 Alolol ;5_535191?1 A F
oS o R g ATE L83t A
29, 7158 AYdA o Aaiaes FA AA A /57
2 A3} 4=(affective and motivational outcomes), 7l
o E-Ao| w2 3% 3k (behaviour change outcomes),
A2 gAS 95k A3 (knowledge  acquisition
outcomes), AA 575 IS 93 A3 motor
skills outcoms), <AZFe] A

=% (perceptual and
cognitive skills outcomes), PFA| 2o 2

AgA A=5
FH(physicological arousal outcoms)® YePE 4= gtk
B AFoA = 7]Ee] s AR EE Wgh £
ZAFS 53 =% 3 Connolly et al[1]oll 4] A e+ A2}
BHE olgste] stz gl

AR/ E7NH AREee A Edolg dow

£

o
X
i
1o
2
>
2
ro,
NV
2o
tlo
) O
ox
ofr
ol
N
do
=

-1 o
=2,
o
m,é
&,
ol
X
il
=
rlo
Au)

O
é
o
tlo
o
oo
ek
2

e Ao

W Ale] Bl g} AHeAe] BERs} Gehls
& 2435 AL JvaT. T2 54 o8 o
3= AN A AFE A4l et ola) 2 wiEkoz 3
oil =

It's No Game”9] &84S H71sl7] flste] 44l
e AAHFE o] &st o, o] ATE Fal AR}
7F ADE T F FEfzel 3 s el Sk oH
=9 o3l AeNg A ZrlEke Aoz et

=
ANGE ATREsE AQE Bl AT} 248



16 No. 3

|=&X| '16 Vol.

el

1

k<
hal

Ll

o]

]

[e)
=4

ato] A7k daslolA] gheh

5

o, 43 WER AR 7], agE Al

&8

o], Miller

=

= =
=

oA gkt ol

=
-

o o}3)

717} o]

and Hegelheimer{4]

]

.
PyE

°

El

5]

=

ol &ol

o]
=
o
=

=0
o
K

7}

gt

=

o}, Wijers et al[8]&

E =
= =
g0l £ US AVYA e

FAEE. e

o

A

=

=
AS) Fej =

ol

B
o
el

X
N

wolehs s7HsE

7

ggez &

Bes

wofell A A=

399 52 59 oot

gk 54749 A

)
il

J o]

g

o
Ly

q

]

oA A

=
=

+Ay

o
o

%ol

o

AT

9,]

|

= o

=

1=

o

Stefanidis et al.[5]
E7

1

ke

3k Al

)

50
_(])/]

=

He}h dE &
T E

SHI

°

A

=

=

3Fith. =3k Huizenga et al [10]9]

S

a2 1. Mobile Math A Zz}
pares

o uhe) Al Ao A,

Rt

£

S

Pasek

]

<A

7

B
o

1

Alel| o

R

£ 32 A
54 s,
At o
% v
w9

L

|
f:;jl_
]_

Al

o~
T

H
2
].

[

94
(_)_]—

33t
jﬂ.

Ad&

A=
Fol Aed A5 37

=

|

o

°
=
T

2ot
ted A
!
©], Lee and Faber[6]2 =2}<1 Al{)ell A A

9

3]

st
il

-

23} 3

d

S
vl

1=
o
o
T

whAvre.z, 424 4

H3l A 24, Higuchie et al.[7]&

o) g:3fe] )3}

=

A
ofp

s

I
i
o

of

E]
™

L

L

L

Aol wheh FAl AN raEl 2 v

sttt

S

3

B

=90
==

o a7

=
o

43 7]

o2 eyt



A7 549

3

[y

S

of o

T
cigci o
=W oo B = oA A =
w_eﬁvoﬂ%wqwrwm @dﬂ,_gei.u_umrm TE
TExF LR "= R TR
Nog o B [ = olo = N B e o -
o LR ox o & g3 | ® 0 MG g B
= o g R = 5 P o M b o
go X & o W i | B ot ¥ T W o
- F W n J I - o o ok R
ﬂnzr@ﬂﬂw%k i m | g ﬁﬂ%%mc% oo
mﬂoﬁaoﬁaﬂEMME | = T ® ﬂﬂbdieg_ i
TrdEsi¥y 3 s 2fgtds if
~ = | =7 )
%Eﬂiﬂmdr.nn 9 | o Em_ %M}murm lo =
.,oﬂ‘_ﬁroq_ﬁvl.au__m‘%w ..-_._.n wﬁ% Qﬂk@moﬁaw ﬂoL
—_— = | T
T lulwE G | B wExiE® R
5 == - B . = .
@4%&@%?& & | = %é%ﬂ%%ﬂrﬂ?
u%mmimmo.nro_emo o | o ﬂuﬂr7c€ﬂuﬂ,ﬁdﬂ|@
WA%Udﬁﬁm% H an_._ Hoov%aamﬂugﬁuoﬂbmo
N M %iﬁ.ﬂpcﬂﬂﬂ_é
SRE A . lc) C oy BeE B
o B W of mr uo o] %o do ) ol ‘m.A]ﬂo [1»1
x fal R 0 Eaﬂ_:w_,
othMamﬁuiﬂﬂ}Mo
TR R T R T
E R s =
= e Il o _ R
= I . 9 LY N O o W 5 0 = 4
, BEzRuExTLEE I TRLETELL
= Epldmw X NmwEZes® To SR )
._...A oy o I T X0 ,W/.L T R0 % dr = e W < k= it el
m E o LR TowE R oluﬂaﬂﬂmm%ﬂ%ﬁ
E_ T N B o N %o ~ = o w._u_.ﬂ T %c o EK it o
2 Do g B om o T WMo mwﬁ:#,Wmmoajpi]ww
—_ a = 0
o WW%w%qwngww% S Sl
g FExZw )l BT ET A R I
.W. :,L .E_l _E Of ‘Ul 1:1_ <0 T E_ lnm;‘_ =o Eﬁ _!n_ ﬂ N o ‘_IAA.VH ‘zT O_
o N+ ol _o|t_ e T KA =l _._ml A ! mﬁ ) i W m#_m wo T i
8 :,_%W_Hzo_ﬂqwﬂ_iwméah goqﬁmﬂ,xogaeﬁLj
%] oo .= w © w5 o O = RO ,ﬂe#z_]Ja_.S
Ty "W R o = ™ up oF
o = o N = 5 o = H T o 5 LI
@ T o o N R o B oy o = = o X
s 3T T MG oz o il R
= %mﬂ%m%@ﬂeg%%mqwﬁﬂ ﬂwe%aﬁdgmﬂﬂmﬂ
o Hyumﬁn_.m u_mgeﬂl_t %ﬁ_ Mo N - B wCINCE % T
B A - O O o o X M oE g =
w5 B T o R T P AL T E S M S
L | B A T oS B T P o o o &
st wmimm e WL wBLE WET R o R
ﬂoﬂﬂo%zzmmmawgﬂ,W%ﬁu_.z.mﬂz%zﬁﬁowﬂ/r7%
%%%:TE_L%QQ%ﬂﬂ@ﬁﬂﬁfﬂoﬂau.%_zfmuﬂ
Z T E oV e o) X oo W o

Stephens[12] A2l &} 1



o7 = yit}

o]
PR

3} o]

=R

o] ol

A

3

TAE Q= AeE vtk webs iS5

3

=]
o

S
A

9
o A5

/(\)1—

g
IA R AY =

H

B =

DE

=
L

?.

AR
Hek dart glet aw

b2 Q7 41240

A
o g} neby w87]

o]

[¢]
8% # =4 (affordance)©ll

=)

Fohg st P TH)
T

42 ol
3

E
=
0]

i

kel
pid

of o
S8l AldelA

=
% oz Az ol

5
=

=

a3}

337} gol Yetsit o=
g

-

©
el

[e]

=5

]

A=

J

RILY

A

o

16 No. 3

4

T

=X| '16 Vol,

Al Zajoi

—~ mm,ww %) B o P P «mm)u
8138818 |® |al= 5958 =2 |18%8|3
S| S Q1 & @ 2809 o8 |8os5|o
2 S |@© =588
S Y9= || 39 ca®EalI Y QYR
| % | 5| 9 |QIE8|s.8E| =F |T=5|=
S| o5 | - | 53508888 582 |°® T
= | © | G |00V LOEHS @ | D= O+
] w S o c |Z|DZEQS T X © o _| O
o | 32| 3| C|5203YEEw 02 [C0Tle
Sl x§ 2 Z|o|®d8 XT3 5 2t |52¢|2
2 ©g T 5|0 088 T3 |[EDF|2
s155|8|° 855 85 |s239|S
3 @©

XT | D ATz Pz &
- |=Ulo = — = -
m_u:_o%ol_uaamf_ ol ol = ool | oOmr ﬂul+
o =5 4= o« L e
| R G E ey o B Gy SR =T
O | T g = | o | o & | )10 <) Axg| T |of
HE = |oE 55— <I|T HEo op-| B=H g
w ._ﬂ_u_D._qulo._._ o wa o gl W o =

o — ur

= | = a

= i T

= ol &

ol = o

E K or

-

&

X

0

s,

48

Lo]

i
=

glofell gk

°] 7]

b

A
N

=5

A

X

ted 6714 A

o]

o]

=

Aol A 2 27t

e

ol A

]

[dell A gkt 24 AA A
7]

o] o
\=:

Aow moht) mee] maby

A B2 E 9} A}

@50 ek
A

A

A

L

g
A

o 257547

b1 9

Rl

(3

[S1A=

w0
o}
-

FoAE W8S
Ei}-

FA 7]
Aol FEe =

A
KeR
=

[

EEl

=

ps

wouch &4,

e

7] whel A A/ 5714 At o)

FAck A, @ g AdelA

<]

1Abe] AR} AR T

Al ek

sho}

o



ek skl A, A9 st 97l 4
o 9L 71Ae 24 A7 B 5 o
TR BE Fa Al =d/Av e S ols)
shedl A4 7k Aesirh G4, aE 715 A el
et A Eelolole] BE Aol Aosith Aw7HA
W& SAAYE HE, AEUold 2o Faa B
U 2o Ao -3 Fejolrt. webA o
F AEollAe AGNES AsiM= Al AeH

5o, 29} 2 0k

Mo 2 o
Lo,

i
)Y
2
>
%
oy
o,
o
!
2
o
X,
R
0,
_O|L
r

[1] T. M. Connolly, E. A. Boyle, E. MacArthur, and
T. Hainey, Systeratic literature review o
wmpirical evidence on computer gaems and
serious games, Computers&Education, Vol.59,
No.2, pp.661-686, 2012.

[2] C. S. Wan and W. B. Chiou, The motivations of
adolescents who are addicted to online games:
a cognitive perspective, Adolescence, Vol.42,
No.165, pp.179-197, 2007.

[3] T. Lavender, “Homeless :

measuring the effectiveness of a persuasive

its no game-

video game,” in proceeding s of the 2™

European Conference on games-based learning,
pp.16-17, 2007.

[4] M. Miller and V. Hegelheimer, “The SIMs meet

ESL  incorporating

authentic ~ computer

simulation games into the language classroom,”
International Journal of Interactive Technology
and smart Education, Vol.3, No.4, pp.311-328,
2006.

[5] D. Stefanidis, J. R. Korndorffer Jr, R. Sierra, C.
Touchard, J. B. Dunne, and D. J. Scott, “Skill
retention following profocoency-based
laparoscopic ~ simulator  traning,”  Surgery,
Vol.138, No.2, pp.165-170, 2008.

[6] M. Lee and R. ]J. Faber, “Effects of product
placement in on-line games on brand memory:
a perspective of the limited-capacity model of
attention,” Journal of Advertising, Vol.36, No.4,
pPp.75-90, 2007.

[7] S. Higuchie, Y. Motohashi, and Y. Liu, “Effects
of playing a computergame using a bright
display on presleep physiological variables, sleep
latency, slow wave sleep and REM sleep,”
Journal of Sleep Research, Vol.14, No.3, 2005.

[8] Wijers et al., “Mobile Math:the phone, the game
and the math,” Inthe precceddings of the 2nd
European Conference on games—based learning,
2008.

[9] G. Schwabe, C. Goth, and D. Frohberg, Does
team size matter in mobile learning?, In
proceedings of the international conference on
mobile business, pp.227-234, 2005.

[10] J. C. Huizenga, W. F. Admiraal, S. Akkerman,
and G. T. M. Dam, “Cognitive and affective
effects of learning history by playing a mobile
game,” In proceedings of the 2nd European
conference on games—based learning, pp.207-212,
2008.

[11] E. N. Jouriles, R. McDonald, A. Kullowatz, D.
Rosenfield, G. S. Gomez, and A. Cuevas, Can
virtual reality increase the realism of role plays
used to teach college women sexual coercion

and rape resistance skills?, Behavior Therapy,



552 $=ZEHXsts|=2X| '16 Vol. 16 No. 3

Vol.40, No.4, pp.337-345, 2008.

[12] S. Nte and R. Stephens, “Video game
Aesthetics and e-learning: a retro-looking
computer game to explain the normal
distributions in statics teaching,” In proceedings
of the 2nd European conference on games—based
learning, pp.341-347, 2008

[13] T. Nomura, M. Miyashita, S. Shrestha, H.
Makino, Y. Nakamura, R. Aso, A. Yoshimura,
T. Shimura, S. Akira, and T. Tajiri, “Can
mtervies prior to laparoscopic simulator traning
predict a trainee’s skills?,” Journal of Surgical
Eduucation, Vol.65, No.5, 2008.

N Kb A 74
< % 9(Clara Yoon) =359
« 0134 ~ @A : Korea International
School, Senior

<HAEE 1 7IEAAY, AY T, AY A
%] Z(Hun Choi) SAE|H
i g




