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Abstract Internet-based games have found a large niche in the lives of the modern generation. While
research on game addiction has been actively conducted, interest in game over-engagement, which is
a transitional stage, is relatively insufficient. Therefore, this study explored the relationships among
social capital, self-efficacy, and game rewards that affect college students' over-engagement in games.
An online survey was conducted enrolling college-going game users. Our analysis revealed that the
bonding and bridging social capital varied in their effects on game over-engagement. We observed that
bonding social capital affects game over-engagement through parallel mediation of self-efficacy and
game rewards. In contrast, bridging social capital affects game over-engagement by being sequentially
mediated by self-efficacy and game rewards. These results indicate that we need to focus our attention
on the different roles of self-efficacy depending on the types of social capital and the importance of

game rewards.
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SHE dol A AAZQ Ao, AARAZF WHO
= A o]& FoflE FA-LPER ICD-11(2018)°f =

FA7]1= SHH AY o8 Aol(gaming disorder)of
o A4S 7HAEEL S46e]H
A S50l TEF At oln] Eol A= o|FARE,
Br} gukdog e A 3E9(over-engagement)
o tiet 1S A+ AHHeE vFet Aol Al
o TEAY Ao dAquitt 2FH Aolsitt. BHEY
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9 A9 o) olsh W2, FHEY, WA, BA L,
A9 ol8] oterEe) Fol 44, A ol o ¥
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oA AY HEAL AY F5I +EHA g1 ¥HF
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AL =S Pl TS vt WA, a5F
(efficacy)2 Fe3 5715t 7P Lo dSot=
Moz, 1 F A|aeHS AAloA Fold FAE
AoHoz ek o =gt 5o oigt A4l9] Al
g 32 ZAIRS AARIH16). B A% AFE0] P
59 293 d= W 57 MYS F4oE AY
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4 AR AYNA wrle A a2 AY ol
S7WE 4 Joial Basoltt. &, @A) A
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T BACE AU HolA 44 IAE S4TS
AT=e B usitHg]. dlE £, AYS olFS
o F55H == AY W 58 Ask AR AY A
e g o& Ao vl AHU ofoldl, yot
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EA o8l 7R AEtitte Aot

2201 AYL ot AU E9F FoAE 220
B AFEY AEAEE S/Alst Atk E9] <IE
Hlolgk= 7Md9] 49 B4 ol Fofut] g
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= B0 ARRIA AR F AEF ARIA AR AY T
Y& EOIAT, A5 AH A2 AY BEUS
ole &It ok Ae & 5 UUTHI3,14,25].
@ AR o] w2 A A9 A9e S EA
Hel BAE A=ske FFol Aol A B4 Bl
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0= o]gshks WA FAIE TIHH27). A A+
Ediz 943 A7lasdol w2 A2 AlYel Al
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Self- q Game
efficacy "1 Rewards
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Capital ver-engag
Fig. 1. Research model
2. o1
2.1 AT O
2 9= @A FW 49A distaol g k= F3)
32 A9 3 84 AV oI8n 3 e
£ tgom sl o) BYUL A8l dhie

A5t F 570 st % AY ARUE AolEdA e.—
2hel HEE WL el gt olakg B1 e
QT W8, A Al FONY, AR 8 1L o] of

3 AMBIEH. F 3007g°] el SHeHAL, SHOl
FEEAY FARIR SHET 257 AQR F 275189
SHAE HFFARRE ARESIAH. §4 1 36“‘(49 5%)3}
o}4d 139%(50.5%)9] A&7t T4 = UL 2 244
ol/do] 138%4(50.2%) 2.5 244 o]l Vo ‘EJ 1 8%
g Zlos yehgth 7 g ARl ehde 18hdo] 51
§(18.5%), 281do]  6578(23.6%), 3%hdol 507

(18.2%), 43Hd0°] 10978(39.6%) 2= Lebstth. A7+ o
A= 5 AY Bt °1& AlRE 1413F vlRte] 98
(35.6%), 1A17E o4 3A1ZE w]eto] 105%5(38.2%), 3

AIZE oVgo] 7273(26.2%915iek. AT TR A9 of
& SPEL2 PC 13478(48.7%), 2HHEE 13078(47.3%)

oF Yrie] A7 RS PC B AvtEEOR
A olgskar gtk

22 =8 &4

2.2.1 AN2|™ X2 M

E AN E el Al AAE 24 0}71 %-H
Williams[30]7} 7R3t A}5)& A2 HEE o)A
o 9 2 et Aot A g 8K, 3
15839 2 AeE 24P AZ23BED R
s9lg.9lo] R0} gk 2 2L 57 Likert HEQ

490

A A %A grbolA 5d: G I¥HTR)DE
Abgsto] SAEGloH, FT7t 258 A Aol
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AolAE et AY By AL
o SBHL7I0] AN 9 el A= Aol

1__

g A=t AY W 948 B RE B4o] AY Y
of HAE RES Fohus] o HEER 4T 24

5 2o 29 JBE sl AYL YRHOD o|gaH
gk Sk Sick. & AN o]S AY B4 7
Yoz Aolst, AYole-e B3 WEtt, S5, 4

22t9] AIBEEDT 1A wo FHAT erole] B}

GEDE SEA LUIACL 4 EYE 5Y Liken
HE(1g: A 18A dekolA 53 Ry Tkt
A)E AGIID B 52T AY 2 BT S

o] == AL 9uigith. AlY B4 AE Az A
£ gotE7] 93l Cronbach’s oS 43 23 AA 4
A AFEE 80F UERGT:

223 X|gsd M-

£ AFolM= A EsE 5796171 916l Bandurall6]
ol MLt A &s4 FEE 7122 #I%(31]0] |

Qg A7 &4 HeE ARSI £ Has Al 7HA
stelacloz FAE] o, ARl BETHBER),
A7) 87 98D), A AHHUED) 5 F 23709
o2 A=t 4 B2 53 Likert Hx(13:
A 294 GobolA 53 B T 7AADE AR
ST A7t 2258 AaEsH £F0 v2 A
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9&1’3‘ EO] 01]:]—)& EH'(’)‘]—}\H I;H/\}-_E 3 o]—’s].]] %—q-j_ T‘.L_}-
ooto] EolA ALt Ar|asd Fr AFEE
otH 7] 93l Cronbach's ¢ & £435F A3} AA| HAL
ARE= 92 YEtom, 7} 519] 2R AlSlE &
A .83, A8 .86, AMNAZFHK 728 YETH
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|Fol8-S Aol Aol A H= Aer14 AdH
g L oot /st I8 Ad S5 9 3
Y HZ(Internet
engagement Scale: iGAOS)E AREdI¥LE & Hr+=
Ad H=A= 2257 fJste] 7714 sh9] 8%1ow +
AElo] Jlow, 3, WA, SABLEA, 284, 7|
A4S, AAPAAS}, 7VHAA A & 4 3R
Z 2180 E FAEUT 74 £ 57 Likert %
(18 A8 28A YgrtolA 538 P 18 7R)E

s

-
qul

Game Addiction and Over-

ARESIAIL Hp7t 2 HEYY 0] He2 9

oRh AIEY A=l AFES gohEr] fis)
Cronbach’s 5 4% 23 HA4 A4 AFes 93
2 Uehgon, 7t ste] aQld= |4 .85, WA .89, ¢
HRGEA 74, 2EAT 88, 7]EHRE .84, AAIGA
B3} .69, TVIHAAG 7622 LEhdT

2.3 Xtz M

£ AFollMEe o 22
Eli=g

AR, 2221 HES 59 AR E =8 &, 9 7}
A& ASH] s SPSS 25.0 € Hayes[33]19] The
PROCESS macro 2.11& °|-8sto] A=5 &4kl
ol= 0500141 BAAE sttt &4, &4 4o of
3t AFEE AF5H7] 98 Cronbach's ¢ ATE &4
ohal, AT AR QI BAISHY B4 9 8 ®RlY
E4E goliy] 98 71e BA 4= AA
, HQ1 7HY] AEASE Tt #
AABHITE WA, dsES Ao E AL
Ad Z=49 A, 181 A28 A
Fo] w7l aakE A5 915 Hayes[2919]
The PROCESS macro 2.119] model 42t model 6&
Argste] EAs1qlet. oA, Wivl a9 fo4dE A

Z317] Y3l bootstrapingS AA|SFATE

S Fo A=E B

o

[e]

A Popr] 9 oW
stoich. A4 AelA RS AaYy

ARSI AFE(r=.592, p<.01), AU BAFE(=.250,
p<.01), ¥ A7 E54H(r=.608, p<.0DI FoIet 4

491

g B, AY BEA(=-.064 p=ns)¥} FHH

A7t Sol5kA ke AoE Uehtt A2F AHEH 2
2o AYEAAU(=.165, pCOl), VYA Alaszt

(r=.563, p<.0DT Rt BH s ERAT, Azt
EU(r=.005, p=ns)T} FHBA7} FooHA] P= A=
yelstth A B4 AEL 94F A &53(r=.190,
p<. 0D Al FEA([=.506, p<.01)ol 5t FA 4
AAAE B I4H AEsEE Ad =9
(r=.-240, p<.0DT o5t £ AIHAE Bk
A A= Table 190 AAISAH. S8 719
A7 HAgste] tEEAd A s F4
%2 AASIRY, Durbin-Watson #f°l 1.8622] 44
2 Uebg=dl, I 5271 200 7ML 0 E= 49 7HEA]
doug WA il AHEATT glol IARFC] AE

sieal s Agk 4= iok. 24 Aik= Table 200 A5k
At

S
£

=20
o=

Ay

=
3

Table 1. Correlation between major variables

Variable 1 2 3 4 5
Bonding social 1
capital
Bridging
social .592* 1
capital
Game rewards | .250* | .165* 1
Self-efficacy .608* | .563* .190* 1
Game -064| 005 | .506* | -240" | 1
Over-engagement
Average 3.84 3.90 2.99 3.84 2.29
Standard 7Bl o6 | 5| e | 7
eviation
* pd01

Table 2. Multiple regression analysis & collinearity

diagnosis
R R Fixed R? Standard error Durbin-
of the estimatd  Watson
.666 444 438 467 1.862

3.2 25 AR K=
3.2.1 Z&Y MBI KRR AY S0 LAy
PEsde| 7t
A& ABA A A FHEYAA D Z71E
a9 Wi &9E S5 sl Hayes[3319] The
PROCESS macro for SPSSS] model 45 ARg3lo] 3
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oN

Sttt A5 A¥= Table 33 2t} WA AY =
ol et A5 ASIH AH2 9] FlFRFE AR
F5FA o (F=9.968, p<.05), BE2 6% A¥I<S
71 Ao & Uehith 243 AEE A2 948 &
718530 PR T BHoE [FOlSFHTH =520,
pL05). ol 24 AFA o] #2 AIEYSE =
< QA A7 aedS 20 ke AE YRt &
g Y A EsdE AY &Y AU ¥
H X AoE UetHB=-.382, p<.05). °]
A7\ &570] w2 AFELSE A =&Yl B 7hs
Jo] Wri= AL U3t T, Z&45F AEE AL
AY FEYe] vA= IS R F2 AR
EPHTHB=132, p=ns). ] AHE S I4H AV|as
ol 4&% A AL AY AEYS 46| il
skl Qlth= AL & 4= St

thaoE 243 AA Aol AY Il =A
o Slo] d44 AEasHe Haw 94 #H
8l bootstrappinge AMESFATH34]. 243 AHEH
Aol WA A7 B AHote] AY IEYol o]
Az9] REG/RE 5000 HHESEs|o]
bootstrappings AAISIR o™ 4 ZAIFE Table 49
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Table 3. The mediating effect of Self-efficacy in Bonding
Social Capital and Game Over-engagement

Path B se t p R? F
BS — SE .520 | .041 12.669* .000 | .37 |160.508
BS — GO 132 | .075 1.759 .079 06 9.968
SE — GO -.382 | .088 -4.327* 000 | (p=.001)

* p{.05 ** BS(Bonding Social Capital), SE(Self-efficacy), GO(Game
Over-engagement)

Table 4. Verification of the significance of the
mediating effect of Self-efficacy

Variable B SE LLCI ULCI

Self-efficacy -.198 .049 -.301 -.110

* LLCI: lower bound within the confidence interval, ULCI: upper
bound within the confidence interval
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3.2.2 Z&Y M X2 AY 2EY 2 2A0IM
AY Ha Fedol s

A4y AEE A2 A FEGOIA AY B F
A9l w7 ZBE HIBSH| Sl Hayes[3319] The
PROCESS macro for SPSS2] model 45 AH&sto] A
ottt AZ Z¥l= Table 500 AASHI AY =
ES0) izt 243 AEH A2 IARFEL FAZL
B o5t om(F=56.81, p<.05) 2& dE= 29%
2 Ueith 243 ARRA o] Al B4 Al Tl
A= T2 FH o2 FY61om(5=.257, p£.05), °I
£ 50l =2 257 AR AEE TR AR =2 A
< 27 "= A& & ¢ ) X3 A

o 23 384 e d T
B4 BE2 AY 2ol FAR]l 9% vAe AL
2 Yo m(B=.553, p{.05), o= AlY B4 FEel
25 AY FEY W ThsAde] et A 9
njRtet. 259 ARIE AR A HdEdel viAE 9
T EY FAHoR RS UErgom(B=-.208,
pC03), ol B2 AEF ARE A2 7H Hieh2
AY 2ol whd o] Hrh= AL ojuldiet.
A AY B 7ol 25 AR A2 AY HEY
AfOlE FE HiZiShe AC® YERH.

Table 5. The mediating Effect of Game Rewards
Experience on Bonding Social Capital
and Game Over-engagement

Path B se t p R? F
BS — GR 257 | .060 | 4.274* |.000 | .062 | 18.27
BS — GO -.208| .053 | -3.875" | .000

.294 | 56.81
GW — GO .553 | .052 | 10.584* | .000

*p<.05 ** BS(Bonding Social Capital), GR(Game Rewards),
GO(Game Over-engagement)

The o2 A4Y AR A AEo| AY BEY #A=
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Table 6. Verification of the significance of the
mediating effect of Game Rewards

Variable B SE LLCI ULCI

Game Rewards 142 .071 219

.038

* LLCI: lower bound within the confidence interval, ULCI: upper
bound within the confidence interval
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©SH=(B=.007, p=ns), HEHYS] 4&F AF]H A2}
A =Y AlelollA] D4 A asdd AY B4 A
e AR g dhisks Ao Yekith 2 Ael
AollA e w7l &3te] SAE 1248 A= Ad
bootstrapping& AHESIHTH34].

Table 7. Mediating Effects of Self-efficacy and Game

Rewards in Bonding Social Capital and
Game Over-engagement

Path B se t p R? F
* 160.50
BS — SE 520 | 041 | 12,669 | .000 | 370 | S
BS — GR 220 | .076 | 2.896* | .004 9.452
065 |
SE — GR 072 |.089 | 0810 | .418 (p<.05)
BS — GO 007 | .063 | 0.123 | .902
. 53.759
SE — GO -423|.072 | -5.822* | .000 | 373
(p<.05)
GR — GO 567 | .049 | 11.478* | .000

*p<.05 **BS(Bonding Social Capital), SE(Self-efficacy), GO(Game
Over-engagement), GR(Game Rewards)

B AFoA bootstrapping & A5ET HE =
% 500071 om, ¥4 AFHE Table 801 AAISHF L.
4 A3 A&5F ABlE ApEo] 94d ArasdE
AR AY =Y ol2E A2 7Pavte] 95% Al
F|77E Afolofl A 08 ZFstaL ] &7 whiEo] BAIA
oz fo4e yeEwWoew(B=-.220, LLCI=-.303,
ULCI=-.147), E3, A&7 ASIE Aol Al BAY 4
A& AH AY e "X A2V BARHCE &
OJ#TtHB=125, LLCI=.039, ULCI=.223). &k
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AX AY =Yl v]X= F2 = TAZoR
QQItKB=.021, LLCI=-.035, ULCI=.070). °|*=
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Table 8. Verification of mediating effect significance
of pathway model

Iieifffﬁie Path B | SE |LLCI | ULCK
BS—SE—~GO -.220 | .040 |-.303 |-.147

GR BS—GR—GO 125 .045 | .039 | .223
BS—SE—~GR—GO | .021 | .027 |-.035 | .070

* LLCI: lower bound within the confidence interval, ULCI: upper

bound within the confidence interval ** BS(Bonding social capital),
SE(Self-efficacy), GO(Game Over-engagement), GR(Game Rewards)
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Fig. 2. Multiple Mediating Effect model of Self-Efficacy
and Game Rewards in the Relationship
between Bonding Social Capital and Game
Over-engagement
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st o E4 ZIE Table 100 AAletIH. £4 2
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Table 9. Mediating Effects of Self-Efficacy in Bridging
Social Capital and Over-engagement

Path B se t p R? F
BRS—SE 461 .041 11.224* |.000 | .320 | 126.438
BRS—GO .202 | .069 | 2.929* |.003 080 12.879
SE~GO | -.426 | .083 | -5.074* |.000 (p<.05)

*p<.05 ** BRS(Bridging social capital), SE(Self-efficacy), GO(Game
Over-engagement)

Table 10. Verification of significance of mediating
effect of self-efficacy

ULCI
-.113

Variable B LLCI
-.197 -.301

* LLCI: lower bound within the confidence interval, ULCI: upper
bound within the confidence interval

SE
.048

Self-efficacy
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Table 11. Mediating Effects of Game Rewards e on
Bridging Social Capital and Game Game
Over-engagement

Path B se t p R? F
BRS—GR .163 | .059 2.766* .006 | .027 |7.653
BRS—GO -.079 | .052 -1.524 129

262 [48.282
GR—GO 516 | .053 9.826* .000

*p<.05 **BRS(Bridging social capital), GO(Game Over-engagement),
GR(Game Rewards)

Table 12. Verification of significance of mediating
effect of game rewards

Variable B SE LLCI ULCI

Game Rewards .084 .033 .023 .150

* LLCI: lower bound within the confidence interval, ULCI: upper
bound within the confidence interval
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2 56 A
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Fig. 3. Multiple Mediating Effect model of Self-Efficacy
and Game Rewards in the Relationship
between Bridging Social Capital and Game
Over-engagement

Table 13. Mediating Effects of Self-Efficacy and
Game Rewards in Bridging Social
Capital and Game Over-engagement

Path B se t p R? F
BRS—SE | .461 | .041 11.244* .000 562 [126.438
BRS—GR | .084 | .071 1.185 237

.041 5.829
SE—~GR | .171 | .086 1.981* .048
BRS—GO| .154 | .057 2.736* .006
SE—~GO | -.522 | .069 -7.538* .000 .389 | 57.733
GR—GO | .559 | .048 | 11.609* .000

*p<.05 **BRS(Bridging social capital), SE(Self-efficacy),
GO(Game Over-engagement), GR(Game Rewards)

Table 14. Verification of mediating effect significance
of pathway model

Reference Path B SE | LLCI | ULaH
variable

BRS—SE—~GO -.240 | .048 |-.348|-.157

GO BRS—GR—~GO .047 .038 |-.030] .124

BRS—SE—~GR—+GO 044 .023 | .002 | .095

* LLCI: lower bound within the confidence interval, ULCI: upper
bound within the confidence interval

*BRS(Bridging social capital), SE(Self-efficacy), GO(Game
Over-engagement), GR(Game Rewards)
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