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A Study of the Sense of Presence and Immersive Tendency of Consumer: A
case of the Entertainment Motion Simulator
Student: Lee Pei-Jung Advisor: Dr. Edwin Tang

Institute of Business and Management
National Chiao Tung University

Abstract

Technology progress makes virtual reality have more commercial applications. The
popularity of IMAX 3D aroused by movie “Avatar” proves that there is a huge market in
virtual reality, and the entertainment motion simulator is also one of the potential markets. In
this paper, the constructs of presence (the experience in virtual reality) and immersive
tendency (individual differences) are used to categorize different types of consumers. And we
also discuss their characteristics of demographic variables, the comparison of product
attributes, and use behavior.

The questionnaires were designed-by adopting from Witmer et al's paper. After factor
analysis and cluster analysis, we extract three factors from-the sense of presence: interaction,
sensory involvement, and the Side effects as well as categorize consumers into four groups:
beginner, sensory attracted, skilled player, task-driven. As-for immersive tendency, we find
two factors: Focus and gaming imagination. Consumers-are classified into three groups:
concentration/practical, active thinker, and-naturally immersed.

The result shows that gender will influence the sense of presence and immersive
tendency. In contrast to most female consumers are categorized into the groups of beginner
and concentration/practical, male consumers are mainly skilled player and active thinker.
When consumers have different sense of presence they will have different evaluation of the
visual effect, sound effect, and plot. Different immersive tendencies of consumers will also
make them have different use behavior; for example, active thinker and naturally immersed
people are tend to have longer history and spend more money on playing entertainment
motion simulator. In conclusion, we can make our marketing strategies by the knowledge
informed by this study that the individual differences are significant factors of consumer
behavior, and using sensory attraction and scenario can increase consumers’ sense of
presence.

Key words: virtual reality, sense of presence, immersive tendency, side effects of VR
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TRBEFETF LEE %51,%‘ ST BT A T 2 o R R
PR 4 TGE S TRIT - 5 AR R T Rl T ek
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SRR P E AW AT AT R *?1*‘ BHABR T ”m—)?a:)i(Cyberswkness) )
IR DR T A2 R Foeam 2 Ak g b e

Costello(199T)RIzL 5 B#F BT chiliT* L &8 5 5 = ~ 4 £ # (physical)
4 12 (physiological )2 % w32 (psychological ) e @ d =< )I?%t‘ fEE T UFRE P LY
Foeng i )’I‘ui F > Burdea & Coiffet(2003) 7% #»c% 5 4 1 Z I8 F e (T % Plde
ot B desc sk o I IR & 2-Dee Bt AL 2 Burdea & Coiffet(2003) e 458 F sz
FREEEET BT O Tk

# 2 B BEH BT i

Burdea & Coiffet(2003) B sk B o g
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CAR Y §*#é.3$,,i.§b~:uﬂ\4igmg o
R R

3% -
Costello(1997) % 41 & IE £
75 m RATG

ﬁ?"ii’v“ﬁ‘i g*—’\,gﬂi-;ﬁ‘l?‘“\ & 4 SRR A
oo EAF S | BERRAE R | P ORAL o | R AT
T4 ~HIMD | & g i o ZRIEE
FEpf AR iE | (simulator
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FlR 2R
PAEFER
Mk X g o

T kiR Burdea & Coiffet(2003), Costello. (1997)
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BRB T 97 " Jt (Cybersickness) £ % 4p & &7 m 53k 5 T # il A2 ¢ & AR il
BIEB 2T A4 - féﬁfh-}}% (Motion sickness) o i & gk & 35 @ PR 5
FA e s FREF e B %9 E9 ~ FI% s sBo F 3~ Ret (Burdea &
Coiffet, 2003)05’ "o (Cybersickness)# 2 3 — B %% R F] 5 A2 T >
T RPARRE X mm;g M - RPFITE S R FFR MT‘ B2tk f g R A
E#BEMLL Tt FORERTERIEY o

P om R B ﬁ%%éimﬂ%%Awﬁ%k’—&%i%imﬁﬁﬁﬁﬁ
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b H e 2T o I AR e kR b @ K ehd g
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g0 A4 DRAET i TR AL R T BB T Bkt -

R

a%
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2. BRI T TR B HE

1. TR Mskier i

AL SRR v)gk » %4 Witmer, Jerome & Singer(2005)PQ3.0 # =
& % [ 3~ (Involvement) ;~" & F i Z (Sensory Fidelity) T i &/itiz
(Adaptation/Immersion) ; & " 4 & & F (Interface Quality) ; i 4c » ¢ * "ﬁ e
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Bl [l mE

3, trsp g
PSR AR ARAMTR S e gr TN TR TRTYRER ) U
| »]{)\J’ '?’7\:’;’/}’ [ ’~P$E&mﬁ‘§§|%ﬁ§:c

4. ®*F LK
PEPEL Y EE AR RS R Y 5 R ke TERT

BT T e, R TR SN TR AR R AR
ﬁ%i?mﬁ@,ﬁﬁﬁﬁiﬁ@’?gﬁ?iﬁ—iﬁiﬁﬁﬁiﬁ“ > 3R L AERN
RRTEeE D A AP ESR PO REF IR SRR TE AR FERE
EECE<I AR dark NERS g

5 CACY TR 2
T3 B A TR R AR R TR R T B R B R A AL
sk g %i%\iLamf;w’v&wu4 TR R YLy JAC) STRCACATE A
ey 7 THMAN ) (e BRIk~ § BRA Rk oAl
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GRLBA G TS A gL A o T R 65, 1%+ 5 34. 9% -

%\’ 4_ 1 f}f j‘\:r::!'_ F—"J “‘@fb—éJ.

1w A i A Kl S AR A
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2. #¥

BEELA L o 1T ferd T e o bR v ) 38.02%

2 4- 2 HAEE Lt

# ¥ o S s A i AR A
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18-24 # 99 28. 69 128 66. 67
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4.2. Fl & 2472 & B A4

4.2.1. TRI B W

® X 5 - 234 %¥ Witmer, Jerome & Singer(2005)¢ &

RABT R 2 e
Rteht - F RS R MR EA 0 Gd FIF AN MR AR FRFE 2 TR
B2 TR FE RGPS MERARYES & L o ML UEFKERT ] ¥ T
FREFESHEA05 (FLFPRFZ2 AL OEE - Gd FIZAFTEFER =B

F1% #% ° Cronbach’so % <2 0.6 R /2 %2 5 64.54% -

IRE

# 4- DRI = B FE TR KR

F1E o Cronbach’s a
Flik - kI H 0. 833859
FlE - CRTFH 0.742518
Flk = EEN R T 0. 650701

FlF -l sa N SR F Sy Y FlR e g onehikonk o A4 R
T A R R R e F e TR - b L L TR o
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|
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34 6 TRHR W TR AT

Hd | AE5 WAP 7 FlE | HakiE | BE | BB | 2 RE
% = B | R b
2| E At A RS
BePE S S sk | 0.80375 . 6581
4
! }\Eﬁﬁ@%#&‘" 0. 76070 L7219
hI B R R
5 8 EATS SRR Y SN
if'i ﬁff’f‘%ﬂ e 101390 oger [ 0.3907 | 0. 3907 | 02
% A A o
] 1| &7 5k pERE 2 5
s RO de | 0. 72453 . 5446
.é//%g-_\’ fkﬁ;mﬁ -? °
3 | AAVREEY B
B B AR 25 A | 0060286 . 6783
) jcen o
4| F A e 7 RS
B SEE U  g1g69 L7107
Fra R B
£ 5 | § A iR
{; s 29 }g 5 e 2 O yestons 18025 | 0.1639 | 0.5546 | | 0
PR ERD 7 4 -
6 | St &3 A fER s
:w AR RS | 0.57835 . 6572
T
10 gﬂiﬁﬁﬁéﬁ
PRI R B
M‘twmé}% OT 0. 84522 L7607
%
Y
ﬁFJ |t gg | oo |0.9989 |0.0908 |0.6454 |
» WEE R Bkt o
9 Ve s miE %
FEsp e £ AR | 0.62408 . 4150

* aff e
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%% Witmer & Singer1998 # =3 » R » ~ B ~ B = < 6w > L7
BRI E e R A RS d FlA A U A A R R RAE LM
73 *zﬁfvx.r‘]'% ﬁ l'f ST~ "E?”h&m oo ﬂ\f-ﬂ 'J'ij’ffyi'ﬁ'#ﬁ-"? I~ r- %&»

FAFEFREGFEA0.5 T2 FBFF 2 A ARE o 5d FlF A7 & B0 2
B %1% o »Cronbach’ s a B% ** 0.5 R/ EE %L 5 52.67T%-

FA4-TwEEe - BFEGREKR

)% ﬁé\i Cronbach’s a
FlE - RS 0. 725980
FlE - I Rk 0. 523676

F| % - chie A AP g L ﬁ’ﬁ’—?gm i T R bR E a0 TR

/#%)\ﬁé oq"]ﬂ—l‘j&-r‘]% Vbr’ r.gyl\‘a‘%t)\Jo

ﬂ%:%ﬁﬁﬁﬁwzéﬁ%ﬁ%%ﬁ@&%gﬁﬂ,zﬁgﬁagyxg%
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#4-8mwEre T2 oS
Hd | AE5 WAP 7 FlE | HakiE | BE | BB | 2 RE
54 o ol |
13 2 2 Ao R
o 0. 81431 0. 7076
15 | §ser-ges
P ST g ek sk | 0, 77506 0. 6538
i1 i o
| 18 [Aegrp e 3.1184 | 0.3898 | 0.3898
» EREHEEY L |0.64342 0.5281
P R ey o
16 | 248 SR 7
WHIES 028 1 ooess 0.5734
FEL 34
A
T
EEPSRRAE o 19080 0. 5490
Ty el i@
T pTaY
TBEEELY)
oA Y ER e g
. gu—g;:g:ﬂiu& 0, 58987 0. 6140
e $r o 1.0949 | 0.1369 | 0.5267
B M EATRREFRA] ) o 0. 3241
gFD By o
20 | T35S % -
R W (FE L)
T/ TARSEE/ | 0.51201 0. 2633
TOE PR %
BO/E AT H) o
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4.3. A 47

AT MR R R R E PR 0 A& i F st E (Pseudo F
Statistic)#$ ' "B B B BLIT 5 B EHHEBond|EriR 8 > ¥ ob L d H) 2 h#c
(Approximate Expected Over-All R-Squared) it# =t ezl o

4.3.1. g W D EH A 49

iR R MR E, Y o d AV E ke B EHEM Pseudo F ok o ®
R-Square ad = B EFH L EH A= BEFPF R-square R E~ * » FPtEH e B &
Baif g oo

F4- TR R 4 b B E#kz Mt E

323§ Pseudo F R-Square
2 47.08 0. 25797
3 03. 36 0. 45537
4 61.10 0.61477
5} 60. 14 0.67175
% 4- 107e3R &390 4
& ¥#35% (Cluster Means)
B,
7] ¥ B ¥ FFC ¥z FHe
%
Feipo b -1.159150524 | 0.253578702 | 0.428458621 | 0.409988662
NN -0. 282689557 | 0.937315275 | 0.137484552 | -1.147535736
AR IR 0.113251309 | -0.804356398 | 0.961966678 | -0.679890669

2 4- 11 T p EEL TS

BE O Ak AT A

- 46 | DR R HTTERL o O BN ehiER Y 2 o

= 49 |BRFHE A RBREBER > SERITY DR Ao

= 61 | Sptdfeirfoidds > L 224 chidplgivh » g o

b2 36 | 2wk 4 0 R TR N PHRR AR -
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® O Sok p ﬂ Do EEOREENARATN 4 0 e FIL G F SRS ERET AR
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4.3.2 R e Ok EL AT

AR R kRS T P 0d A==V Tz B EHEFPseudoF 5 B 2
® R-Square d = BREFHLEH - B EEPF R-square iR B ko TP EHR = BB
HlE S g o

4= 12EE» 3 kb B HEH2 N E

# ¥ Pseudo F R-Square
2 80. 60 0. 38164
3 113. 48 0.67322
4 100. 68 0. 75784
) 101. 35 0. 80856

#4- 13 mwEEe E3Hi5E 4

B£3315@E (Cluster Means)
ko
7 ka2 - -3 B
%
B 0. 3595495174 -, 9235273947 0.8521716623
GRS -. 9043319215 0.2397790722 0.8979006064

Z4- 14mERe FEASITESE

B3| A ¥ AL T %

- | 69 |Rmmigdas.

= T3 | B di ~ Eid o

= 50 |R-BHEBCHE N TEF -

tE L E%ﬁfif" 13'»%'»%)»'\"“7’?*%“ 2l SRR

2 LBERRE G RFODOTIRBFERGS > 2L F P2 R 2R S Bdf
We- B TR LEEE VREEET S RTHANY > ARG

BARTER ISR AT ERD R RTen Bo r B s B8k 2 BTy o
i = Tl%’*’?%iiﬁ%’ PR g - BOERE o
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4.4. % > & T

4.4.1. + v k3t

F R TR Wt 2 T

2A4- 15 FIRFEMBRFEH A AP R I RS FTRES

[T E [ R aslee | Roed £k | ok @ik ,
A Chi
B | AEc| % AHe | % g% A#c| % |-Square Pro
p| | 125 | 24 192 28 |22.4| 47 |37.6| 26 |20.8| 0024
o 2
ol 67 | 22 |32.8| 21 |31.3| 14 [20.9| 10 |14.9| (x =9.3862)
17 #&
Lo 13| 19 |26.0 21 |28.8| 22 |30.1| 11 |15.1
' 0. 6478
& | 18-24
o 55 | 13 |23.6| 16 |29.1| 17 [30.9| 9 [16.4|
2| g (x “=4.2134)
25 #
Lol |14 (219 920988002 | 34.4| 16 [25.0
e
Lol 20 | 3 |15:0] 512509 [45.0| 3 |15.0
Y 0. 5669
o 82 | 23 [28:1| 23 {28.11-20 |24.4| 16 |19.5
2 °-4.8218
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