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ABSTRACT

Objective: This study investigates the influences of vibrations on hedonic satisfaction based on four kinds of perceptions
(perceived ease of use, perceived usefulness, perceived enjoyment, cognitive concentration) when mobile gaming.
Background: As mobile gaming is becoming more and more popular for smartphone users, they might want to have more
hedonic satisfaction instead of focusing on traditional usability criteria such as efficiency, effectiveness, and satisfaction.
Method: We conducted a human-factors experiment with 35 male subjects to evaluate hedonic satisfaction in the mobile
game configured by 7 vibration types having different levels of intensity and length. Results: The results revealed that the
use of vibration significantly increases the perceived ease of use, perceived usefulness, and cognitive concentration. In addition,
the intensity of vibration makes differences of perceived usefulness and cognitive concentration. Conclusion: Vibration can
be effectively used to improve hedonic satisfaction of smartphone users in mobile gaming when they are not allowed to turn
the sound effects on. Application: This study helps game designers effectively provide vibration feedback of mobile games
for smartphone users.
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2. Background and Hypotheses
2.1 Hedonic satisfaction
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38k W=t} (Lacher & Mizerski, 1994; Jia, Lee, & Lim,
2009).
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oA o] AREAE 1Ae] 3RS 7)1X| 3 vobrt R
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SRdR FF 1@tk Hx9) 7582 d (Davis, 1989)
2 MER Fr7]Ee] dist Q1x]80]4d (perceived ease of
use) & Q1A€A (perceived usefulness) 0% 7|58
S Agsigitt et JR7]Ee] wAy @4, 1ALl
A} QA G- 2ol = 2% 224 (perceived enjoyment),
Q1 X ul| & & (perceived attractiveness), %% (cognitive
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%o} gt} (Csikszentmihalyi & LeFevre, 1989; Davis,
Bagozzi, & Warshaw, 1989; Davis, 1993; Thong, Hong,
& Tam, 2006; Ha, Yoon, & Choi, 2007; Liu & Li, 2011).
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2.2 Vibration
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2.3 Hypotheses
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Figure 1. Research model

Figure 2. Game's screenshot for experiment
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3.3 Variables

obx AAFH vl E (Figure 1) 213 Q) 21%E9] A7)
(INT) ¢} AZHLEN) S Ago] F
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Table 1. Vibration patterns for different intensity levels

Intensity Patterns(on/off <X repetitions)

None 0

Weak (7ms|Sms) X 17
Medium (11ms|14ms) X 9
Strong (8ms|70ms) X 3

AEARE Eo] %A 0= o) Fol7l AZHE eJulahu],

Z(long), Y(short) @] 7 F=o 7 FE3T}H(Figure 3).

ERZO A= AEo] Zol7) ALEHA ¢kor g ML o
A8 (treatment) 2 1 F Sk JFA719 Yl 52 AR
288 F8 ArEZEMTC Desire HD) oA T+& ¥+ th
F NFOT TEEG oM (Table 1), WEAZ T A7
2 180~220 milliseconds A%% %, WA 15~60
milliseconds A|&¥ W&o 7 zhzp LRt

Vibration Intensity
None Weak(w) Medium(m) Strong(s)
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=

a (S
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2 Long Lxw Lxm Lxs
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Figure 3. Experimental design

3.4 Experimental procedure
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4. Results

choret B #A1S ol gate] Mol mHkl AY Al AHE
o) ofe] et W] 71X Falel To] whE AEA
7] W AEAR) g B,

HAATE 7R FFo] Agold, AXFEA,
Qx| 4 HIFEE BT FAAZ Aoz Yt
(Table 2)

Table 2. Mean and Std. with and without vibration

PEOU PU PE CC
Mean 4.40 3.60 4.60 4.50
Std. 0.96 1.29 0.42 1.12
Mean 545 4.87 5.17 5.60
Std. 1.15 0.99 0.94 0.92

7-Likert scale was used

No vibration

Vibration

2 Aol digk FAA fodE vetsbr] Aste] Fg
= 0.05°04 t=TestE AAIBATH(Table 3). 71 A3}, A
18487 JAEE SHelA ;ﬂ%"\:‘ FoskA mat e
Zo® e Bk Q1o SHANE {o5F 0.1
o5 zlgo]l &7t gl AOE YERETE g, 1x e
o] FoT Ao AU (Table 2) I #el7} fr2]s)
e F Ao® YeiETh S Alddel oA s &er
7F AR, FATE E 2 ]%O]“ el A E30]

o2 FEolA A= e

N
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7 AL, A B el el Slef i@ v ddAte] S4el Table 5. Mean and Std. by length of vibration
@-x%o = do. =7 @_L q_xgalx4o O o] A}
;ﬂ] V'_l ]%E]' =i J—‘—:q HH ] =1 04 ‘IT-’] ooﬂ EH PEOU PU PE cC
s 27} A7k Fesht,
Mean 5.47 4.77 5.03 5.37
Short
Std. 1.26 1.08 1.06 0.99
Table 3. #Test results . Mean | 543 | 497 | 530 | 583
on,
T-stat. p-value H Remark g Std. 1.07 0.92 0.82 0.82
PEOU -1.930 0.062" H1 Weakly 7-Likert scale was used
Supported
PU -2.430 0.016™ H5 Supported
PE 1312 0.198 H9 | Unsupported vl 7HA F5 el digh 2sAl7]9F ezt el
cc -2.400 0.022" | HI3 Supported FF} olE BAHCE A $15te] o] YA

**: significant at a=0.05,
*: significant at a=0.1(marginally significant),
H : Hypothesis

4.2 Basic statistics by intensity and length

B, A% AFANE GFS et 5ol 1
AT B AEARPE BaaE vlasisith 1 Ay A
A719) A, Al7lell e dbe dFAge] AHA = sk
. e84 9 ASEelMe At 4719 Jgol FtA
o MBS AGE QL W, EEoHT E o
o= FHAZI7E 7HE w2 AE WATH(Table 4). 3
W, o] FErE AT AeHE Aow vehk
Table 4. Mean and Std. by intensity of vibration
PEOU PU PE CC
Mean 4.40 3.60 4.60 4.50
None
Std. 0.96 1.29 0.42 1.12
Mean 5.25 4.90 5.10 5.10
Weak
Std. 0.68 0.94 0.74 0.61
. Mean 5.60 425 5.30 5.65
Medium
Std. 1.22 0.79 0.98 1.06
Mean 5.50 545 5.10 6.05
Strong
Std. 1.49 0.93 1.15 0.86
7-Likert scale was used
ABATY B9, W5 FEER T Aol Mol Uk
UH(Table 5). AAGo]d 3} A F-&A M= &xlgo] 3

dA02 23 f avdo|fa X egd T} AT oxi=

(two—way ANOVA) % Tukey AAS AAEATE
4.3 Perceived ease of use

Qx| golid FHeA, WFA7Iet AFAZ BF &
z}o)2 Holx| 9kItH(Table 6). F W5 wF A &=
Vel ekghtt. & B4 (H2), AlA (H3), vlA (H4), 714
B 717bE Q1) gl QIAgolA Al (fela 0.1¢]
A) &7} Qtk= A5 (Table 3) 118 E o 21#]go]AdS

<
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lo
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> o X

Table 6. ANOVA table for PEOU

Source | df SS MS F | p-value | H Remark

INT 2| 0.650 |0.325|0.223 | 0.801 | H2 | Unsupported
LEN 1| 0.008 |0.008 | 0.006 | 0.940 |H3 | Unsupported
Interaction | 2 | 2.617 | 1.308 | 0.9 0.420 | H4 | Unsupported
Error 24| 349 | 1454
Tota 30 | 929.25

H: Hypothesis

4.4 Perceived usefulness

AAFEA Ol thato] EARES: Fold 2ol & wHEA
kot AEA7ls FolsAl dF& 7IHH(Table 7).
Tukey 77 A3, st AFA717F ofgt Al71) Hlg)] 1A
T84 SHAA FoJstAl daEglon, 3 Al7)e st
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AT B T3 AZISE ofst A7) Atelellis Q1R8] Table 8. ANOVA table for PE
& Aol fllek. S A9 AeARYE] woAE Source | df SS MS F | p-value | H Remark

o] Y7+ 0.1 Tl = Aoz EAET WXy
ol et el ARlFolME AFA7Il td A484S 1
Aot (Figure 4). £dH o7 WEZol9l Aagle] 73k 2
A7} O]Z]Tr%é SHolA arbEQl ZoE Holu 3
E/xﬂﬂl—_ /ku}.

= ey FEE
AZA71E PrO%HOk AR E_OJE}.

Table 7. ANOVA table for PU

Source | df SS MS F | p-value | H Remark
INT 2| 7217 |3.608 | 5.035 | 0.015" | H6 | Supported
LEN 1| 0.300 | 0.300 | 0419 | 0.524 | H7 | Unsupported
Interaction | 2| 3.750 | 1875 | 2.616 | 0.004° || _‘veakly
supported
Error 24 | 17.200 | 0.717
Tota 30 | 739.00
**: significant at a=0.05,
*: significant at a=0.1(marginally significant),
H : Hypothesis
6.0 Length of
vibration
(LEN)
= —=None
o 554 ---Short
0
F —Long
% 5.0
5
2
2
8 45
[0
o
k]
g 40+
=
O
3.5

T T T T
None Weak Medium  Strong
Intensity of Vibration(INT)

Figure 4. Interaction plot in perceived usefulness

4.5 Perceived enjoyment

ALY Swel AEA7IG AEAZ BT fo5
Aol E wolA] YSkoLk, F W) fole mEAES WY
TH(Table 8). it o] AX o2y el 2o £&
o] B4 ekrtis A& W wl(Table 3) 5 W59 WE

288 27 Yuigls oz FrhEglch

INT 2| 0267 |0.133 | 0.184 | 0.833 |HI10 | Unsupported
LEN 1| 0533 [0533]0.736 | 0400 |HI11 |Unsupported
Interaction | 2 | 7.467 |3.733 | 5.149 | 0.014™ |HI12| Supported
Error | 24 | 17.400 | 0.725
Tota | 30 | 826.50

**: significant at 0=0.05, H: Hypothesis

4.6 Cognitive concentration

AFEe dste] AFAIR fFolskA] orort xEA
Z17F 84 01904 93 713 eH(Table 9). Tukey #
g AR, A JAFAZI7F okst A7l Bls] HsE 59
oA FoletAl AzEom Tk AlZIY ek AT B
F3E A719F kst A7) Atolel= AFES fod xfol=
At A F Mo wsAge EAEA 4okt AE
Aow AN AFE S 9l Fa As

o
=
o|a FHARI Zlow #AE 4 Qirk

Table 9. ANOVA table for CC
Source | df SS MS F | p-value | H Remark
INT 2| 4550 | 2275|3067 | 0065 |Hi4| ekl
supported

LEN 1| 1.633 | 1.633 | 2.202 | 0.151 |HIS5 | Unsupported
Interaction | 2 | 0.717 | 0.358 | 0.483 | 0.623 |H16 | Unsupported
Error 24| 17.800 | 0.742

Tota 30 | 965.50

**: significant at a=0.05,
*: significant at a=0.1(marginally significant),
H : Hypothesis

5. Discussion and Conclusions

FTHHoR, 2 Aol AE 16714 M 5 F 7L
o] 84 0.05(H5, H6, H12, H13) 9} 0.1(H1, HS,
H14) oA 22 ASHA &, J52 AR 23S A9
S B oA w9 iR AME ¢ Qle JowR
LERTE QX2 o] Alle w9 Fosk 94 F shiet
a3 o, FFo] ey ZFue SFaE 100% thalst
7] o Fato] e FAsE AP E Btk ey 5
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B dTtE

[e)
A A gAglorms o4 A
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M F7F A7t Besit B4, B Aol ey vt
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S0, o] B3 Aol HFLel 91x|goly Swo)
o ZzEolok & Zolth el Fold AP 7}
237} AR o) %

Adgor A1 yo] & Atk Ae 3
73 glg Aot & Aol M= gt = vishele] A
gkl WMl E R AYs Asglorny T wE 4
o eA Sk AlgAoln] Aate] AntstE 9% 5 AT
7b destth 53] dud Asshs AYe F57 o

A, RF A Zrel gk A Jol7) ks A (Neely &
Burstrom, 2006)< 1#HE o 2uld Al o]§ Al 3F

it

Aol dist J zlolE H|wsh= A vl SHEE A

o7 Btk
T 2 A e
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Appendix A. Main Questions of the Questionnaire

Perceived Usefulness

1. The game improves the quality of life.
2. The game helped me to be successful.

Perceived Ease of Use

1. It was easy to control the spaceship.

2. It was easy to play the mobile game.

Perceived Enjoyment

1. The mobile game was a lot of fun.

2. I enjoyed this mobile game.

Cognitive Concentration

1. While playing the game I fully concentrated on it.
2. I felt like "inside the game".
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