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{ABSTRACT)

Based on Czsentmihalyi’s flow theory, this study explored the factors that influenced Massively
Multiplayer Online Role Playing Game players’ degrees of immersion experiences in Taiwan. The
present study proposed two issues, which should be considered, namely the player’s motivation and
game characteristics (‘playability’ and ‘sociability’). A survey was managed to investigate. This study
employed the survey method. Through the purposive sampling, the questionnaire was administered to
the game players of two biggest game websites in Taiwan. And a total of 214 valid samples were

collected.

The result indicated that players’ motivations can be‘separated two categories. The one considered
as individual motivations contained “controlling ability and self-affirmation”, “fantasy and
role-playing” and “curiosity”; the other one considered as interpersonal motivations contained social
interaction, challenge and competition: The more-immersive players appear higher curiosity, challenge

and competition motivations.

According to the feature of the game, the playability contained game usability, game mechanism,
game play and game story. No matter what the degree of immersion goes, all players give the higher
evaluation to the usability than the game story. The more immersive players give the better evaluation
to game play. Otherwise, the sociability contained communication medium, game rules and social
presence. No matter what the degree of immersion goes, all players give the higher evaluation to game

rules than the social presence.

Moreover, the factors, which influence the flow experience of the players obtained “telepresence
and time/space lost”, “challenge and skill” and controlling ability. The more immersive players are able
to sense the higher degree of telepresence and time/space lost. More detailed findings were discussed

in the paper.

Finally, this study suggested that game designers should satisfy the players’ motivation, promote
the usability of game interface and communication medium, advance the players’ interaction

experiences based on proper rules and stories, and encourage the sense of telepresence and emation.

Keywords : Flow theory , Motivations , Playability , Sociability
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“With the aid of the Internet, people from all over the world are already able to
participate together in games, and this trend will continue. Computer games will have
sociological impacts as well. We willibesable to meet vast numbers of people
efficiently. It is not to hard to imagine tournaments of computer games with thousands

of players from all over the world.competing against each other.”” (John Cavazos,
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E.[]:%';‘%g ) —EJ IU\Eléf;ﬁ?%ﬁwj/E?% °

Brown==Cairns (2004) FLACSefOALi@ o & - B iCE
(Grounded Theory ) 21k » SEAL IR AL AU5% F‘A'f TRV
Tryasie > o7 LR[S (Engagement)msn ffEN= (Engrossment) I'] & f&a¥

frusk = froyrys (Total Immersion ) 5= [l MV 5Rk - 41 -1

B BT (TSR CAEHTEY , (Engagement) o FTRESEFIH 0 D Sk
[ PR S (5 o PP RS F s BRI PRI SRl 5o 54 =)
[ P i of [ SR 5y BBl g > 3 PP B R R - i
ﬁ?ﬁﬁlgl;@‘* Hp[reH ;@Fﬁg[fjg»ﬁrggs[r,lgggﬁlé Jiﬁﬁﬂf‘fﬂ%ﬁ' Il iﬂ;;@ﬁjg%ygngﬁ,
PPt Bl o Pl Ty SO S F REHRE ”S'E*]F ?-’%ﬁ? e
B S A EII%IF'EJJEWJE‘?W‘ S SR RS+ 8T

F 8T o =2 = e = (Engrossment) #15t" = {35k ( Totally immersion ) [ =8 »
TeFAC RS (Engagement) [ EHEVEIE e - LA T PRIIRES - Sl
SRR e SR Se L) Flfilq%?f o BEEH Do F IO R > = e
[~ K= AU PR L R L Ef Vo E R RL RS R R TR

» By IRV VR R Tl > [N = TR 4TI FIJ%
S S0 o - el T SRR V5% (engaged gamer ) rﬁ’ﬁ 2 ;’zF‘,
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A T R e

“ﬁ Do (Y A R S R e, A T T T T 2l EnE | (Engrossment )
FETFS - YA IR AR 2 I[N SESH AR (game construction.) - E s
[ B (7 7~ € [ S5 P A B MR S Bt )
e E @R ETsT MEJI?E A e e S ) S B - T
SRS RRE T = R I 2SR -
[fj# vk i@k (emotionally drained ) o & [P FEER 7 ) " oi= T 9t - 1
F AR ER ] RO 1] SBR[ B T E SRR 9 S5e% B RS
FEEAS T (aware) o FIEVEGH R BIIGRE S o Se P RAET M A
IR P 2 (R SR RIS 2 TRV -

TS =Py, (Total Immersion) ﬁ@Fll_, JlgiiE % (presence) fiufiER -
ORI IO PO R S AR 'Fﬁ’ AR 2 A - T
PR SERSOTRAR R o SR SR R -

E'%?H@Eﬁﬂz@%'“‘ﬁﬁiﬁ}%lﬁ (5] Cempathy’) '} 12 5! (atmosphere ) 55 -
PRSP DL | ORS00 5T BRI SR A
FEEPPRE - 2 U IS I — B R T G
[P S o 2 O o P (R (250 B IO < P
MR 2 PORAR LA R - [0y DB IRLAI™ [Ty Cavatar) [=RE555)

NEJF PR R R

—_E'l

iy B R A Y SR Al ﬁJf/D[ﬁﬂl%’@“&%Jl% PR
PR ) QR R G ) < S R B T N L B A W"
1% i 2 PIPVRINARLEY g [BIGe = ]y o 8 202N g7 e
fiE B E e -
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i SR
= - —
m fa !
IESHGENE ‘
17 Total IS i
[
e 3 2 TR
jﬂ, immersion PRI TR B
Ay
2
%E :Eﬂgjuw Y
% Engrossment L_ggﬁ;ﬁgj
Engagement ™ pﬂ =)
[t | A
A

[ 2-1 YR (2 2SRl Brown & Cairns, 2004 )

PSR AV > T R T A [ S A R
SUF |t PERUEITER T - [y Czsentmialyi (1975) T ifiuFlow theory » [l
?mwgﬁﬁi“*W% PHIOOER T BT IERRS (s
FF 1= pogps (skills) I')jEsfd #<85 (challenges) - 7t H@F[Iﬁﬁﬁ—%“lj}ﬁl‘p :
(PR g iy FI25 R 2 2 S S U I R (52 R TR
e FTob il |55 " [Flow theoryﬁ’?i%"';ﬁgﬁ'réﬁwﬁﬁl »E| P IRIPVERE £ 0 01
T FRL(1998)  IRAERL (1998) T B BINTT VP 1 FEFlowss Tk
Al o T (1998) SRS L H | SERVPAAR E 1T T | o [k (2001)
*ﬁsﬁ;ﬂﬁfﬁ_ﬁ%kﬁﬁiﬂ/ﬂﬁ“ ] S G T %IFF”J S0 f R T
%a‘]‘vﬁi&%&\F@E* P %Epju@;{kﬁ:,ﬂmgg%p <P ) R
WSSO R - R 0 A FRVRB ™ IR i
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I PRERRH R (2000) 1) b (2002) ARRIPVEZRE Y I TR

(R T SR
| 1~\J¢F 9 j“J‘FlOW[E[J EJFIEJ

- TR

Csikszentmihalyi (1975) ¢ Hniﬂﬂﬂm (Flow theory) » EJZ_‘&%”EI’[' s
fl PP £ i fﬁaia = l%iﬁg,{ll FURU EFH IR TR
&7 - FEH [FIAERREC e BN R e e I RED - HGER e [ Eﬁ
PRAFVERRIT] > el = B AR PRV PRSI - 2 SRR IR |
= i E VR AR [ B o T SRS T I

players shift into a common mode of experience when they become absorbed in
their activity. This mode is characterized by a narrowing of the focus of
awareness,so that irrelevant.perceptions.and thoughts are filtered out; by loss of
self-consciousness;by a responsivenessto clear goals and unambiguous

feedback;and by a control over the environment...( Csikszentmihalyi, 1975, p.72)

AEINTOR L PRI~ = BIOAShe > (LATRLYE R~ PIRL It B uiag
SRESCIRN ¥5_ (F7 VRN (Webster, Trevino & Ryan, 1993 ; Csikszentmihalyi,
1990) - ﬁf?l SRR %‘FFU«}L‘IHI*F% FiFl 177 B PRI R R - PR
i J’ SR I IFB” ESE [ﬂif{ SRR RS f O~ FIRIRY
[N (Webster ,Trevino &Ryan , 1993; Ghani & Deshpande, 1994; Novak &

Hoffman,1997; Novak,Hoffma &Yung,1998 ; ﬁ[f’é}%ff »2000) o (fl#2-1)

riiMx%'Tqu » P#I5 (challenge ) 225 (skill) RLRHEI IR -
LR ?ﬁfﬁ%ﬁﬁi?ﬂﬁ‘ﬂﬂf [ & SR TR o s PRER N
[ ﬁﬁ'?fﬁ TS SR gy B A B RSP R R
Feiuigh s (Csikszentmihalyi & Csikszentmihalyi, 1988 ) o PEL{IIH [E LY== o
0 SRR 3 R RGBSR AR G TR
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PR R ] SR A lﬁfg fo SERIIH R 125 0 2 LD
[ER Jif?‘??'?f?%ﬂdﬁf‘? o Myl — IET_IF VARV (Csikszentmihalyi &

LeFevre,1989) -

T Fﬁﬁﬁfli;rfﬁﬁ( Computer-Mediated Environments, CME )42 fl 1> Webster,
Trevino=*Ryan (1993) I'Jyrysl s ifRg LE'FF_,[TF;} J = BT RS o TR B
WA o S (playful) R $K3 (exploratory ) fi Jﬁ@f’ fflr ™ e e = P R
E{NITAME " i R BRI ) T 2 ]
- WPk o P19 > GhaniFiDeshpande (1994) - I'| * BT fhsif (EFYEEE

t—

ll

L FREE TSN IR riiﬁ"p‘iﬁfllah ﬂm ( concentration ) ﬁlifl‘;‘w
FlBLS [ s 2B 22 (enjoyment) o

Novak=™ " 11996 % filfr; » JAfAEeitiss s = — V=it
B [PRPER TS - AR O SRR g (focused attention) - U
A » Novaks™ * 20 ST [FIFVes S EMEMEARIOHG - Al Ake s (ST
=0 (Hoffman & Novak, 1996; Hoffman, Novak & Yung, 1998 ) o [ |58+ [ 7g
73 ST IR s (AT e B » e OB~ e R ~ s
RS B R PN (185> 2000 ¢ [ > 2001 LA

Lk > 2002 ; [fu5#l1 > 2003) -«

) RO ST NOASER (flow) JLEs T * I —
TRRPETT PR E ISP i o 5 2 Rt R 2R PP Ao
o SURERLORE D 0 205 3 LRBECRUN SR P AR © I
EMde1&i4ﬁ%m“”wwfwﬁﬁﬁﬁﬁmmﬁm
SRR o o W S SRR SRR s -

llFF

e

‘TR
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* 21 ?“?x%‘ﬁm%

TORARR AT

Csikszentmihalyi, 1975

P ™ — P IRORTRRES o 1P 1 e 5
Ao B T W Ffﬁ PRALFERR ] 0 FT = frEfFTs AL
TEA RN FI LR > 2 2 Hek ﬁgﬁ‘ PUSEE BRI BRI
[pERE )~ T > SRS

Csikszentmihalyi & LeFevre, 1989

Fir,f«""ﬁﬂﬁiﬂfﬁﬁl Eﬁ » }\7 E\[E[ o F“Eﬁpﬂﬁ/\[‘gﬁj[\j\'u\]ﬁ ) E[
B S BRSSP AR - B - e
EEEHPORSERE VRO

Trevino & Webster, 1992

s = Fé,l e P p[{ HZLﬁfU (Control) [ “:’*‘f’FIiij”’f E*JEJIH
PRl SRR AR S PRI e T9E > g A
(SRR ST EY pridqu: ] E:JleEIJ,/\i PUBEEEEE R (S
rﬁ\/ H e 2.8 (= H) (Attention Focus ) ffd - & CYIES:
= [ pusElRI) o F T T'EJFJ*‘ o 0 2SR T A
T‘Jp VHTEE > WA R T - TSP (mesmerized ) AR 3.7,‘11?
‘& (Curiosity ) it "Eﬂ%HI"LiFﬂ?J{IFI J;‘H»FJ«L« ) HF' #;@?I{
AT S o fi%TF;}HIEJvac 1%~ @f‘ AN ALY EIE
A 4.2 RS Intrinsic Interest ) jfct R I‘Eﬁ&iﬂ ]
Faff - TRLPERE [P R [ L e s
F%TL’}F:,FE, Fw;rgﬁ o

Webster, Trevino & Ryan, 1993

TR FRL- FE IR M AT EREER o £ ;ﬁ_:rgﬁ (playful )
B (Cexploratory ) Fu’ﬁ’?’r’ B uﬁf U ERE
= BRI TN HF fi Jlﬁi?;”&ﬁ@?ﬁﬂ H " fffﬂﬂr
plpf[?* ES ﬁ'r[ak P [ FERI S P

Ghani & Deshpande, 1994

TR = Fg,qﬂ]kﬁzr i rﬁr,gﬁﬁlala = ﬁlu ( concentration) !
CHPEIH I [ (enJoyment) o Jiniz?:&‘*ﬁﬁﬁflﬁﬁf%ﬂE![J
AR I E RPN TR N o B R T

Novak & Hoffman,1997

Vs v Al BT LA pu S S lfF*f/l JIZER
B L NSRS T E ARy — {g*_f BNERREAIE: (Nl
('seamless sequence of responses ) - 2.2 g fiv (intrinsically
enjoyable) - 3.[%[E [ I2epvse L > 4.F lf&igqé'};q

(self-reinforcing ) -

Novak,Hoffma &Yung,1998

IO L T Y 2 [Fjﬁ J?FTg—J ( complex
multidimensional construct) - i F;la:ﬁnf"’\ L%.j lupﬁﬂ

~ MG ”EF:%%:HI?%EFH "8 It & (unldlmensmnal

constructs ) A= Fﬁﬁ GIEE

B2l ¢ Csikszentmihalyi, 1975; Webster, Trevino & Ryan, 1993; Hoffman & Novak, 1997;

FIE%ET 2000
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T IMERE R EL%W%E”BE“FQ

Elijf/‘ [—{ K OESET ~ k;[;FL B T—Pﬁ ?:‘W?i_d ["diFIJj fr[ ’IFL,—_I&}' ]Fﬁﬁ rjj fr[
o i NN EER S WLF‘I?{ | R poyRaEe o - FEEIRRRY
EN EIJFA',EJ!HJ A~ 3N ST R > S ﬁﬁI'Z'*‘E‘E'J'Fj:’fjwiﬁf[‘ﬁi?iﬁw
HHAI - R R R ORAEERAVIFEL - (Chen, Wigand & Nilan, 1999 ; 5 [f1

FIEEL > 2000) -

Csikszentmihalyi (1993) {7} ﬁll}d[ﬂi“?l S T 0 ST HIRL ¢ LIERERVE!
A AJPY [Pl e o 2.7 g SE gl T 3-1’;‘5ﬂ'ﬁ’L%§ElfJ§$ﬁ 4= AENE T
T b BHEIORTRE > 6.F Tt > TR0 > 8 ATAGAT AR

(‘experience becomes autotelic ) = [fij Novak =™ * (1999 ) EU}H Csikszentmihalyi
(1993) FHRL" 2N 6k 57 AY = flaftat o e (antecedent conditions) E[JF J7
1-27FiN ;’#j‘l‘gk( characteristics ). cuf,a‘rs SASB RIS R ERIVA U (consequences
of experience ) » &/ r[ETI6 78 FipEk o Chen =74 (1999) 7\“}{1 Csikszentmihalyi
(1993) A B[Pk tdn 55 75 = flelffe - it (antecedents) - %’F’,tié_:imn
BOPNE R ) TV - B PT 1 2 IS S ASRRIEES (experience)

l%:’fj&m?ﬂﬁF TR AHIE(R fiﬂj (I vlJ TET 3~ 45 iR B (effect) >
Fr e~ AR T P AR YR S 5‘56 7~ 8N -
[i%=F=> Brown == Cairns (2004 ) &}%f5e3 At = B s yrjﬁﬁ Elffﬁffé{t’ﬂl s [ﬁjff%—i
}{ﬁj YOS RS 55 Y B SE TS (engagement) ~ = fHENZETES (engrossed ) ') &5

/\
o

TS EES (Totalimmersion) = PETES -

R SRR T RS B O B3 [N R
%@%iﬁﬁ‘éﬁﬁh’iiﬁﬁgﬂmuu pﬁﬂj@?l W
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Fe 2-2 TORBHBYRINH R VA

TR e ST
TS R IR P S 2
Csikszentmihalyi (1993) | 1.7& %201 F gA - JIi% gk 3_.;@5;[@1LH%EJH%H o.f TR
2. [ AN (RE | TERRpE
5.4V TT 8. r’ﬁﬁi}ﬁdﬁgﬁﬁ
Novak ="~ (1999) fj[##&- (antecedent conditions ) | % (characteristics) | AEZR& Y

( consequences of

experience )

Chen ="+ (1999) HifiEF (antecedents ) TRERIEEE (experience) | FRUEEE (effect)
Brown = Cairns (2004 ) | i [k5FS ZHENEER S =R (Total
('engagement ) (engrossed ) immersion )
FeF ﬁif*’ KRN AEPEA AUEN
US| AR [ e 2 T
ﬁ'ﬁj{f?[ﬂ'ﬁéﬁ Tk LR

ZHERR © Csikszentmihalyi , 1993; Novak et-al, 1999; ChensWigand & Nilan, 1999; T[%iﬁ 2000;

Brown & Cairns, 2004

Fre > Novak =7+ (1999 )% Fﬁjﬂﬁﬁrﬁﬁ? Chen S~ (1999) .~ pugifyii
o ’ETEN 7" Csikszentmihalyi (1993) = B BBy ffE'FTJ“iHI B TEEIVE AR
A SV IRIERT | T B SR RS R - i) Brown 71 Cairns (2004) i
{57 EL L RS (engagement ) [ - 3112 Csikszentmihalyi (1993) 55
AR FTRORY BT~ IO E  F29h SEiRoe g fpffi ) TR LR o
& PRV RN o T PR RS - [ B M o S EriEs e A
FFE o | SRR TR YRR S

H% > Csikszentmihalyi (1993) Fkhi FUAIEGHVA (f » = #EfT % 7 (= F

PP B P FesTY% > Novak 7% (1999) SR H SRHIERH] % (characteristics )

I'J'% Chen =" * (11999 )}H F R R AZ R FE (experience ) Brown A1 Cairns( 2004 ) »

ISR FRRYA = i EIE (engrossment ) PR o i (TR 1o SRR 1)) BB A
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SHiaE iﬁ@%ﬁg%iif [F:§ FHEpUE P o

=% > Novak =~ (1999) F FEFEF puRZREAVASfN (consequences of experience )
II% Chen =7~ (1999 ) # 1/ frudsfI [T (effect ) » ’F‘“ & 2 Csikszentmihalyi (1993 )
ﬁbyhﬁﬁlﬁﬁdifligl FERvERf ~ [ Rk | PG UASER S [RFIET
7+ 2[] Brown #1 Cairns (2004 ) B 1/ push = Y e EE (total immersion) > i,EI’ﬁﬁ
fzﬁﬂpr"WL%iﬁi Eﬂjf TG ART o i PR A R > Do v PR R T
PE*J%JH} PPV g S ROTE e EREE Ttk o FH "B B
(Telepresence ) frffklil * 7 (A /7 B FriRERERY TSR, (Steuer
J.,1995) - AR AR L o S PRl R TR ES R
?ﬁﬁj%ﬁ[fjiﬁ{gj ; iﬁf[ﬁ%ﬁb‘@?ﬁ £ cyberspace » Hiff I F ﬁE‘é‘,F’?@irng'guJ[ﬂ'ﬁ'[
M. 2 (l@[ 1% 2001) © Heeter (1992) fpcluat bl s A E | = W= RI{E
SIS - T~ EEHEEY . (subjective personal presence ) : ff * Eip lo [ |tjﬁj
g%%%wm@§v%@ﬂﬁ*ﬂﬁﬂ%ﬁ’§¢fwﬂﬁ%a@%@ﬁww@
*gx (immersion) rﬁfﬁ%iﬁﬁ% ('social presence ) : ffi » @ AT E[E {9 A
e ffil R AL ] EI*JE!UF%)%({’: > = TRUE# R, (environment
presence) : ffli" | ¥ ) ?‘Fﬁ%’%&ﬁfll 2 EURCCESRUR T B o SBURIER I
AR ERE F D it G EEa) e a1t E"ﬂ’?[@)
iy FaEE FARPRL T LUK S SR > SRR LR S
REPVAV T (Steuer J.,1995) o FRUMBRER X AVIEL ! IR AL E I RLASL SRR /1

R

[ IRV B I ) S RS -
PSR i (1 > O OSBRI TR (WSS » Rt
RYFFEIR S ATV AT » (6 SFRERTEL o (O - SIS VA [ 48
PR s SRR AR PP o TR R R S T 1
1o TS B i Wﬁ'«#’fﬁ—: it B PR e ) 8 e
BRIV o IR R RIRG R ~ FIES AR ) B B
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=% > R S RLE - [ SR 1 (involvement) fiv=: foifxd
% (Novak » Hoffman & Yung, 1996 ) =[NP R ST IEAT | = imeasse
SLEEIE AR

SN U i s ES TR Bt

WQ%FFU fi R S 2 AT R [E50. f11 (Moneta &
Csikszentmihalyi ,1996 ) - Csikszentmihalyi 7! LeFevre %% 1989 = ;%5 7 {F== fﬁkﬂ
AR “J?‘F’,H'fﬁ%[ﬂiﬁ%{ﬁ?ﬁw%: o fi' bl riﬁ‘ﬁFJiﬂiﬁ%‘FFUFUETE
o E'HF%JE?HEI*J@}"?TTEI RIS

JERBR RO > Hoffman =2 Novak (1996) TrAffsimisffi=v ] » - #T)
BT U RS I - T T RS RRR : — kLA (experiential ) filit] -
FERLEE IS (R 7 5 bl RLEME st Cgoal-directed ) fili™ | iRl 2%
0™ e /7o PR (™ ey o R BRI i I (™5 P e A
FER SR 1 5 VAR 7 e PPERERS IR 20K v 2 D P S Rl
FEET A RE R R O EAS R I R EES T ] o P AR R 2
EVRE A S 1EERS (intrinsic motivation ) ol FERY < IEROET 5 | gL =
U TR 24 HRs 9t 7 Wﬁ%ﬁ’?ﬂ[@p%{iﬁﬁ[@éﬁ% ( extrinsic motivation) ( Novak,
Hoffman & Duhachek, 2001) = HESRRAEfl ™ 72 f 6 o 2 s - (LSRR = |
S0P R RO SAERR | R 5 AR R PR ok o YORERR < 5
[ ey - 0 Iy Jéﬁﬁ\%ﬁ?«%ﬁl sk £ (T [T 30T > 2000) ©

_-El

P39t > Nantel 27~ (2002 ) Tl B FIH 75 H ARa B PO ops sl £
R  ~ LRV~ RLPRIE R TR B
AP B AR > SRR R A B
FRSE T [ SRR BRI ] BT -

FPHRIRLAT R PO S RESC IO - T PR R
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FEFOP o [ £ B AR R TE S  y

AR o FIO AR SRR I P S o P SR IR et
TR i SRR O R S PR S B AR € R
0o PN AR (5 F TR - ) U RAE B0 e T
[T [55SSOSO R AR P ok o P 5 £ 598 P
TSR R S AT i B PTIOR ST SRS SRS F EIG | et s
R IEERETI S - B R AR IR 3 -

= B~ B B

FOVBSRLE PIBRERT 15 1 (5550 7 RV I L~ LR B B
PRI 160> 25 08 5 R VRO ]« [RSAL- R B AOag. » 2
8 P Y N EHER SSTOr T - (R
BSIL S ST PR R A B ¢ O 1 1 g
RV (% P > 2004) 6

F‘,Eﬁ?ﬁi&%ﬁ&%ﬂ A J@JEFF gﬁig\kﬂf’]?@%@mi WAL > NI JETE

i - ﬁ%?;@gﬁgh@;p%%%ﬁﬁ jfi?%zlﬁﬁﬁﬁ*fﬁmﬁ%ﬁﬁ%& ’ ‘PFFF%?#
SR R P » R SR -
- %%&Eﬂ%ﬁ‘a

Fabricatore="* (2002 )7 ﬁ Malone (1980, 1981 )!"] » Lapper==Malone( 1983 )
= SIS SN (intrinsically motivating ) i - ?JFZ%?E%&
E{fjgﬂﬁﬂ;&p TEL et HidZey (individual motivations ) == * PREIES (interpersonal
motivations ) [N Tl e [ et * FORGHY fol [Nk s T PR
(= ) FH#% (Challenge)

IR IR A SR I~ C P S PREBERS A 53 - T
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ST 2 7 ORI « 1D RIS« R (goal) »
e 5 PO S L 5 PETES T PR O ) S e
T » 2 A R R R IS TR

(=) ##1% (Curiosity)

e AEARRORLIAE D - 0 A5 Fr o 1 BRI B (sensory) FYE
1 (cognition) Iy kL AP R EFOYFHEE (optimal level of
informational complexity ) » =2 | Do ieg, A [V - —F":gajﬁ%sgg S
FEEE R o R R R TP S PR » B R R
iR = e @,{Jﬁa ( Malone, 1980 ) -

(=) Et’ﬁjﬂ‘[‘ik ( Control )

PEIIESFFORL ~ O s A ML S 2 | S A S
S - FRITALY) 9 oy R S PGS g - F s s
 IPTECBURE 1T, SRR ot S -

(P4) ZUfE% (Fantasy )

Lfﬂ@j&b (EEai IR RN e NN SR g5 ] %g&ﬂrrﬁ ?*ﬁ Malone
(1980) ﬁ;ﬁf_, Jﬁl[iﬁuﬁe fp[[ﬁ E:f] ]ﬂj fﬁhpﬁ ,1 |§{§S«\§;:yj\qw§,a;gﬁj |
[ F =PGBS (= 5 2% R A R O] i RLpS ALY
S IR e TR

Pl= s M EEEES Cinterpersonal motivation ) [Ty o471 | gl
SRR [ IR R R
(= ) 91 (competition )

BTRIRLIG (- S BRI g

EFéFJpJWJq:{ o 1] e P Fuﬁlﬁ?‘* Vorderer="* (2003) [ﬂ%&rﬁ’ﬁﬁ%ﬂ[l]f Pk
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& A SER ORI FHEEETTEpE el 9P 3T (social
competition ) 1»?‘5?‘15 Mo kR RS T—Pﬁf}fﬁ—il e L £ it Pyﬂrgﬁﬁwﬁa
B RER SRR P S T 2 T RS lisﬁ%ﬂ[w;'ﬁ“?ﬂ# 2[5 it
BT > HI g R e S B T R LR RS S I
CRHTIME BRFEEAL) » Sy ™ Tkl 9 5o e S = el 2o e PRpASE
P00 SR A SRR PSR S PR~ R - (AL
P JIH*EH‘ S E RIS > PR P B (S
[ o PUIFE LRI € PR AH R iR SRS (1SRRI Ao
5 o

(Z ) 7%= (cooperation )

{1 (ERROAL T PSR - (AR e e PSR - = A
MY i [ J‘;i—g‘{l)}iy:‘ﬁpd%ﬁ o

(= ?J’%D ( cognition )

R 574 o SR O PR gy e o 2 2
WIS P N AR R R U S Skl R P * )
LRVBIRT R

[FilBRT: AP e g 2 EES [ Rieber (1996) E'[J}[fj'%l_;&ﬁlrﬁpﬁ RE 5T £
TR TR~ TIUREL S TEIES SRR - FAL s T (Play as Progress)
JPELSEEERY = > = IRl A ISR ?
WEERY £~ FE u%ﬁ&#rﬁﬁﬁil Y E R EH PO RR R LIRS TR
(Play as Power ) B S55 kL~ FEBELIRAE > & fi (g A HAR R T
ftly (Play as Fantasy ) [AJEShl— A o g EAvERE A R » S5 il 5 5 )

5 ;%trvhﬁj F'JF[?J;};% 5 H%;B-E

ﬁ{%‘?ﬁ[%ﬁ[szﬁ;ﬁﬂg[’?fﬁgﬂj il TEIFS  (Play as Self ) fLth— FEgEny s 4 3“”
k& (Optimal life experiences ) FUyiAd » i =5/ pl gt = f 125 fE1f -



Crawford (1997 ) 7 (The Art of Computer Game Design) H'”’Jﬁf“ » e
SRS FJEJ JhsszE o T ZURE ) (Fantasy/Exploration) F’QT*F 1A
(Nose-Thumbing ) : 73575 H] E‘#fllﬁ‘%ﬁﬁ%ﬁ%ﬁ% : E%L_i%f??f%ﬁuéﬁ?iﬁﬁi
FEAOpuSE L s TEEEIZS ) (Proving Oneself) @ 7 25ed ! st i |
PTG 1 G FORLAE e S o I g
RS > T} (Social Lubrication) PRSI AR e R
PRRRIGE - )~ BRI phpo polt ~ Comign ) (Exercise)  SEEY [kl VA
BRI T TR QR LS T
MV B (Need for Acknowledgement ) = g 1Y~ E@Eﬁfﬁ?ﬁlﬁqggl ’

i SRS SRR o T AP e (R T 2004) -

=9t > Rouse (2001) e F FVEs Pl - A RS
(R vg»*%%@mawrmﬁﬁjmﬁw’mr§@J@
i‘ﬁ;‘liﬁjf{‘gﬁﬁ:i{i}% }“J‘g?}:i;;uj?u %)&Eﬁ;cﬁj 1 EIEIFIJ{EII% Ju 7 f' miipjﬁéj
id“#rf&#jﬁj T R iﬁfﬂ%ﬁﬁﬁ%&ﬂfﬁj c-l’z”‘?PTsffJ] FuEYy e 4
7+ (Game Design : Theory & Practice). = ?}Hl ) T;T, %ﬁ%%‘:’éﬁ%]"e‘l'%ﬁﬂﬁﬁ@ﬁ
Pt SN e pu 2o g o e o H Hlﬁpfﬁ "PRE1% , (Challenge) -
Cwkd % (Socialize) : UEES A Skl ?Eriﬁiﬁjf’? B > 5 ook el R LEL
i A A A FERERR ~ TORFAVAEEE . (Dynamic Solitaire experience )
ESe ot R AR - (SRR IR F”EE‘%‘WEFV%J[F?E‘
FIFNE IR fosesy ~ Trky@l® |, (Bragging Right) ~ " ZUffl, (Fantasize) I') > T 1]
A ERVRREE ) (Emotional Experience ) @ 5% r[ ijﬂi:%?‘;“i« lz:ﬂ‘[?E RvIRIES
s A - B TIBSRERR LU RIS P A IR e -
SR < pukLey SRy S5 AR (Fabricatore, Nussbaum & Rosas, 2002 ) -

i R PR I JMUDRS SR L R g
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" EIES T S HCR e RS L S SRR il T o RS 2 (1996)
PAEIIMUDIRLH H G IEES ~ 005 5 iR~ SR R o
E R EJPFEITJ[fk TPEAE NS 125 H R [Udeg (2001) Jffast s
FIRSTE RIS 12 H s B g (2001) K a1 1555 il
FEBPIZSEE s M B (2002) e T~ il ) S 2o padi A RIS L

Rl A e 2 U S bR AR  E e SO i
& TS - FRGH 1B (1996) I') SR (2001) AT R 2 A i
Y ERS IR R

R RN = O R RN R TR g
(1996 ) sk N SR FHEMUDIIE [ E0ES ¢ Tkt o B3R - il il 0
T - e (2001) ~ 54 5, (Q00EYRE) B A B (2002) JFjsL HRES Y )

55 K| R - ‘Jbﬂ*;ﬁ;éﬂf“o

"SRR ) ¢ LT O AR S ] Y T s
frosiE (1996) ~ Eig gk (2001) Bt gt (2002 ) S = =oafiie ksl gk o)
AT R SR IS SR R L < S O P - I
g (2001) ~ Eigg (2001) Il 8 (2002) SRa8k s 1 Ees 53 35 1
CLEs s Do YT ET (2000) IJbJ‘F[EJ&L (2004) ?FI NMUDLL— #2157
Bt gt » pL- %ﬁ"é ek u;[ﬁ“ I l?}}iﬁq’%ﬁ ) %@gﬁ&;ﬁ%ﬂ[@ﬁ%ﬁﬁ ZIEYE
PSR P E T H fﬁJEﬂJiﬁr (= B -

kPR RS B 9 S SRS F RV (Malone, 1980,
1981 ; Rieber, 1996 ; Crawford, 1997 ; Rouse, 2001 ; Fabricatore et al, 2002 ; VVorderer,
2003 ; Fxr#E > 1996 5 {7 Z°ET > 2000 ; Bﬁl%’l’% » 2001 ;5 %5 > 2001 lﬂ[‘%—; J
2001 ; #F="5" > 2002 ;5 [zl > 2003 ; j’F’fEraé’ 2004) > FH “%"Elm]“ BN S

2-3 B33 W { ~ EORST |~ BEES R e EL D T B U S
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IR \7;,+ ' \}ZLTHJ TR~ IR~ S ) k[‘?@ﬁ%ﬁ[ﬁﬁiﬁ?@ :
INRES oS T S E[lﬁ”‘ﬁf&kf By e TR 5 £ o R TR S RS
FEEERSIOR S R ET  DANESE A S TR A Rt e
R I RS > 2 e BB A -

23 SeA IR

TP | PR Y

(it~ ERS P Malone (1980, 1981 ) ~ Rouse
(individual (2001)

motivations ) SIFH Malone (1980, 1981 ) ~ Rieber

(1996) - Crawford (1997) -
Rouse (2001) - ;Effﬁ}ai (2004)

LAl Malone (1980, 1981 )
L Malone (1980, 1981)
Rieber (1996 )
IS g it (2001 ) 5% %(2001) -
=g (2002)
If ke Rouse (2001)
FIZS FIZS FRTH 1 (1996 ) [y (2001) ~
F% 5 (2001) ~ Ff="E" (2002)
T Crawford (1997)
FIZ% Rieber (1996)
[?iéﬂ[l Malone (1980, 1981)
" BREORS i w7 Rouse ( 2001)
(interpersonal RS [k (2001 ) ~ £ %54 (2001 ) ~
motivations ) =g (2002)
k- Y F* Crawford (1997)
ﬁl‘ﬁgl P9 M pylplEz= 2@y | Crawford (1997)
Fﬁ‘ [ Malone (1980, 1981)
el Malone (1980, 1981)
S AFBIE (1996)
EH Rieber (1996)
Sawiicoi) Bl s fRos i (1996) £i%5: (2001)
"5 (2002)
Efﬁiﬁtﬂﬁﬁ Crawford (1997)
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S R

Trevino==Webster (1992) ?Jtﬁriniﬁﬁkﬁ:i?”ﬁﬁﬂw“ T R Ry
AR PR RO ERS L 125 S (3 (Intrinsic motivation) - RLZE [

T UL (R 2000) -

Pl Sk RS pVSRAERE N > N5 BT BLlE S BB (individual
motivations ) I'] % * PREIHS (interpersonal motivations ) » F’[i s e T SRS
SRS SRRl SRR~ SR e~ P A BRI - S TE
S EB R L PR ERE T T B R S e f?@ﬁfﬁ'%
T PVl C IR e R AT TR~ i 1518 *[fﬁfﬂglﬁl“

R E TR TR AT R LR S A D i 1 (Webster &
Martocchio, 1992 ; 8 [ 1[Hi#f[1122003) -

b= e I:d i e g H e .?ﬁfm* PR B R
PR S B AR - P Gl SRS R 7 [ e BT
Al SR S T eI R R ERAATER - A S
FAGARLE AP VRS L i S — RBEEPSEAE (Vodeler, Hartmann, & Klimm,
2003) ° MM R (2003) AN RN i = p Sy L Y )
T 2 R R T R I ] RSO AR B R R
%FII]’#T?J?EIF{U#B@ o

[l (2003 ) JLH AT S A SR L I?&FT:\L_ SEIVFEL - fiﬁ%
B~ B DS H P AT ] R SR
OSSR F RS T IFORYA - P U (2008) SudRLh > S
EE LY R I 3 T TR -

s A PIRRI AT RO B SPR IPES RIS (€| ] [FFORY

o BRI
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PRI« Il S B PR e TS Tﬁ? | T Filposy
BIPYET ~ LSBT 5% (Playability ) jﬁj

El[jfhi}‘]ﬁgﬂﬁl J/@_ﬁjéf‘ xﬁ%ﬁlﬁﬁg&lﬂhﬂ‘ }L:r’r ’ }L:r’r J Q}':I‘t[—k—ju_‘ fﬁ'ﬂﬁl—juj‘\ 3’:—j\<|5[j
CU M 55 0t 5&% PEF PSS I RAR - S0 Al ek s T
PO B o PIP=r T s EEEOT Seld (Playability ) 1455 72 (= SR

Fl o
~ [i'5eld (Playability )

VT S SR R (RO A SR R
" FUSFabricatoreX™ ~ (2002) ATHECRIAVFALE N SEH - }%KF,]‘& =13 TEIJ?FI}E:
5% (gameplay ) (Howland, 1998; Rouse, 2001 ) * E31% (interactivity )( Crawford,
1988) - ﬁ,’s@‘l‘iﬁ (storytelling )-( Hanscome, 1995; Lewinski, 1999; Rouse, 2001 ) -
i FF LUV ] Cusage of artificial intelligence ) / ( Rouse, 2001; Saltzman, 2000 )

PP e R HpVE fol 1% (Spector, 1998) o«

Hi I Cusability) fOffs:2 P [0 U] - Ot B s i 5e
1% (Playability ) » 7 |52 7 £ "gameplay” o [17§805 (S p 5] » (2= 4
5 B I—IF[JEJJ‘r“ Elitz+ﬁlLJF|’f;n‘[iE&tJLﬁ %ﬁiﬁ{ﬁfrrj‘a{ ﬁuégf by Y £ S g&;?
S - Brf a2 BIE 14 (John & Ding, 2002) -

TSl %IF%JL PR S DIESEVIF AT R e A
ST BRI T~ I 2 gl ~ HIFE M e )% f%?ﬂr EHLET
B H T S A et EIJ?F[ U R PpuESL (Nokia
Game Usability Guidelines and Implementation Model, 2003 )- I&IH froelE €]le
AP e [T Z2 55 - ([R12-2)
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Good
Game

Fun
Challenge
Entertainment

Playability
Context Usability Story Interactivity Technology
-purpose -satisfaction -plot -intensity -reliability
-state of mind -efficiency -strategy -pace -accessibility
-object -learnability -degree of -responsiveness -graphic
-action -errors realism -sound
-facility -memorability -time
-subject
-location

ﬁ%lﬁ%%@i ( Nokia Game Usability Guidelines and Implementation Model, 2003 )

H2-2 :

Fabricator=s™ (2002 bk i Se 2V ey RLPE IDERS LRI - 9

SR TS T S PR 1k 5T BRI 1% (functional) ') 3 [HR
R W RPN B Al S s e [
FoeF T Il PV ] FRSPTROEF e TRDESESH DA pI1py— 157 - Z AR hL
SRR > [ IR SR RIS BT - iy
e g
PRI T RO LR e S = S Rl i % & 20 - 5o %

AR R 1 B R I o SeSORRLE R ey LIRS - K
(P 5o (0%« Fabricatore<™ * (2002) & ¥ &3 fp (R [ HR Ry
e R TSt PRIk ERA] S B0 Centity) ~ I (scenario) » gtk 142

1% (ambiance) -

SRS S (Howland, 1998; Lewinski,

1999) >
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(Hierarchy of goals ) = % -

John#{IDing (2002) I[HELH "~ fE‘E'Jq\‘%E'iJéI fﬁ[%’ﬁﬁgﬁ’%‘lﬁ QS
gameplay ) FOfgiFE] o plih iy = — 41 clJ R s A R U I E Rl S R s ]
BI= et o E“f"sﬁ'ﬁ”ﬁ%ﬁ EE%IE& > H[fil %ﬁ@?«ﬂip‘%[* Rty S
= ENERE SEC Pz 1 & (emotion layer ) - ﬁ%gﬁ% U NES

(usability ) kLA e i gl i %@rﬁgﬁﬁ%'l@p@g@[ (5 BT TekEnilE
%E{ffﬁﬁ@? ( game-specific attributes ) -+ L= gl (4N ] ﬁfyﬁﬂ A Bl Vg By
= TeELPE T (genre-specific attributes) f}ﬁﬁj\ [ﬁji@ﬁjﬁf@%}zﬁg i [ﬁjgfj
SR T B PSR R (emotion) o BB SR I
ETF ARl ﬁ?ﬁiﬂﬁl # @&ﬁﬁ:@%ﬁ ’ ’FE‘E']’E?‘IEI IRV o g © ) 20
S T PR % RO B e 20 2 R -

Emotion

/ Gienre layer

/ Crame layer
/ Usability laver

qz\' 2-3 : fi'Zeft g% (John & Ding, 2002)

laver

— ~—-—-—=  Genre-specific attributes
i = Game-specific attributes

oo Uiscabvility atiribues

[fijFederoff (2002) J[*]Chuck Clanton (1998) [v53 » SR 1 AV
Sl L = 0 < 5EE /7 21 (game interface ) ~ SEESRE f‘Ef%ﬁ’U ( game mechanics )
ST ] (game play ) o il TR T BV SRR EES ‘*Jp@ﬁ&%, > fL
T oSt AR > TR~ SR SRR e [ R @ﬁﬁ?ﬁﬁrﬁﬁf‘ H
poddd > I P S % v P S ’Hu%ﬂ?*— BPRES B I
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S PR ~ SR P P e R PR 20 R
— FIf P[]%L‘:I‘IHF ) [El ]II lﬁlﬁajn’g;mjiﬁl yﬂlﬁlﬁﬁ;&ﬂ SE-GEI

S

_.E(

EEEE SRS ) RS H O PRSP, » S ARG T
Fi o PRI E BRI ORI R B BRI - S
F[Eﬁ FORLER L ST @] (Animators) lr_{,\[‘l_mﬁj:» iz MF%
FHFIFIE P = e MR S S S R et

[T} Clevel designers ) FILRLIfEH ([l MERSRURH 1 - S5 = [P alibllg gy
HESIE =] -

ST ] I RS R EERE RORIEE  5ES T h
HEEBEFEF[ 1 4 F[El‘*‘ﬂt“ },n, T %EJF’L REFH8 o Crawford (1982) &5
T EiE] (game play ) ELUE - (pace,) Al Tl (cognitive ) fuET s -

PEFHAOER A - il A, W e - w@ﬁ:@;ﬁmﬁj
fele BEl iy RS g P R s s
T (I R £ % %%

Federoff (2002) HZRliH~. *[F‘Iﬁ Sek = NIRRT T e

10 B2 A P 1977 SN
PRLig = BT £ IV - =2 Clanton’s (1998) [l - 5 S

—v‘r

,cf@%tiﬁ?ﬁfﬂc (iSRRI o TR A A L > Federoff BRI
SRR A PP S IR R 2 R L L R PR IR
SR (PR AL Ay Ve T RSO ] AR e S
VA 14 50 < SRR (S 3 5 ¢ R IR B 20 5 < g A 24
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#.2-4 p%[gkﬁéi fﬁ,i&éﬁu ( Federoff, 2002 )

Game Interface Controls should be customizable and default to (Bickford, 1997; Sanchez-Crespo

industry standard settings Dalmau, 1999)

The interface should be as non- intrusive as possible | (Sanchez-Crespo Dalmau, 1999)

A player should always be able to identify their (Malone, 1982; Shneiderman, 1992)

score/status in the game

Follow the trends set by the gaming community to (Sanchez-Crespo Dalmau, 1999)

shorten the learning curve

Interfaces should be consistent in control, color, (Sanchez-Crespo Dalmau, 1999)

typography, and dialog design

For PC games, consider hiding the main computer (Bickford, 1997)

interface during game play

Minimize the menu layers of an interface (Shelley, 2001)
Minimize control options (Shelley, 2001)
Use sound to provide meaningful feedback (Norman, 1990)
Do not expect the user to read a. manual (Norman, 1990)

Controls should be intuitive and mapped in‘a natural | Case study finding

way

Game Interface Provide means for.error prevention Federoff(2002)

and recovery through-the use of-warning:;messages

Game Interface Players-should be able to:save games | Federoff(2002)

in different states

Game Interface and | Art should speak to its function Case study finding

Play

Game Mechanics Feedback should be given immediately to display (Bickford, 1997; Malone, 1982;
user control Sanchez-Crespo Dalmau, 1999)
Mechanics should feel natural and have correct Case study finding

weight and momentum

Game Mechanics Get the player involved quickly and easily (Bickford, 1997; Clanton, 1998;
and Play Sanchez-Crespo Dalmau, 1999;
Shelley, 2001)

Game Play There should be a clear overriding goal of (Clanton, 1998; Malone, 1982)

the game presented early

There should be variable difficulty level (Malone, 1980; Norman, 1990;
Shneiderman, 1997)

There should be multiple goals on each level (Malone, 1982)

“A good game should be easy to learn and hard to (Crawford, 1982; Malone, 1982)
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master” (Nolan Bushnell)

The game should have an unexpected outcome

(Malone, 1982)

Artificial intelligence should be reasonable yet

unpredictable

(Bickford, 1997; Crawford, 1982)

Game play should be balanced so that there is no

definite way to win

(Crawford, 1982; Malone, 1982)

The game must maintain an illusion of winnability

(Crawford, 1982)
Federoff }-{@]’ BARSL[IES

Play should be fair

(Clanton, 1998)

The game should give hints, but not too many

(Clanton, 1998)

The game should give rewards

(Bickford, 1997; Clanton, 1998;
Shelley, 2001; Shneiderman, 1992)

Pace the game to apply pressure to, but not frustrate

the player

(Clanton, 1998; Shelley, 2001)

Provide an interesting and absorbing tutorial

(Shelley, 2001)

Allow players to build content

(Shelley, 2001)

Make the game replayable

(Shelley, 2001)

Create a great storyline

(Shelley, 2001)

There must not be any single optimal-winning

strategy

(Shelley, 2001)

Should use visual and audio*effects toarouse.interest

(Bickford, 1997; Malone, 1982;
Shelley, 2001)

Include a lot of interactive props for the player to

interact with

Case study finding

Every puzzle should relate to the story

Case study finding
Federoff }{fj’ NAREL[IES

Teach skills early that you expect the players to use

later

Case study finding

( game usability )

) B (game story ) ’l”ﬁlf'ﬁ
Fz—ygwgﬁ EIBAEE - oA

=94 > Desurvire="* (2004 ) EI[J}H WEESFIR S 1453

~ EEEET ["Eﬂﬁ’;\%ﬁjﬂ ( game mechanics )
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I’*‘ETIF‘ tﬂ L[i%l

7

~ WS B (game play )
Bb ARBEAID TRV E R SRR
P bR R SR
TIE IR PRASR] - B PSTRLED U SN o S i S R A
Fo A1 PIpsfle I (game usability ) SREECE Rk » /7 IR EES LG

{ﬂ_ﬁd}ﬁ‘




P i R SERRSRERR I 5 Pk b S P ~ SR ) W
5

Desurviress™* (2004 ) j "B fhil] | o B 5e %7 Eam A pl 8 o
BEER s R AR T 6 b A g
FORLEERSIGRET |22 S o R R B T (o R - e
BURT PORORHE Y RS 5 [y TR 1 ) RLSER T A B
Rk B E PRR COME - S - R - AR e 1
IF?@@:@%&F%%EJJ é‘\ﬁzl ]’Fh (Heuristic Evaluation for Playability ) I'| % 5e5ffi ™ 1%
RS (User Studies ) i 240 JEZRI 5o (Essp] » H v S it o 5

167F1 5 S8l 5 S (7T 5 M 1127 o Y R2-5
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#.2-571 EE?I ]’Ff[“g%E[JHeuristics for Evaluating Playability ( Desurvire, Caplan & Jozsef , 2004 )

Heuristic and Description

Game Play | 1 Player’s fatigue is minimized by varying activities and pacing during game play.
2 Provide consistency between the game elements and the overarching setting and story
to suspend disbelief.
3 Provide clear goals, present overriding goal early as well as short-term goals
throughout play.
4 There is an interesting and absorbing tutorial that mimics game play.
5 The game is enjoyable to replay.
6 Game play should be balanced with multiple ways to win.
7 Player is taught skills early that you expect the players to use later, or right before the
new skill is needed.
8 Players discover the story as part of game play.
9 Even if the game cannot be modeless, it should be perceived as modeless.
10 The game is fun for the Player first, the designer second and the computer third. That
is, if the non-expert player’s experience’isn’t put first, excellent game mechanics and
graphics programming triumphs areimeaningless.
11 Player should not experience being:penalized repetitively for the same failure.
12 Player’s should perceive a sense of control and impact onto the game world. The
game world reacts to the.player and-remembers their passage through it. Changes the
player makes in the game world are persistent and noticeable if they back-track to
where they’ve been before.
13 The first player action is painfully obvious and should result in immediate positive
feedback.
14 The game should give rewards that immerse the player more deeply in the game by
increasing their capabilities (power-up), and expanding their ability to customize.
15 Pace the game to apply pressure but not frustrate the player. Vary the difficulty level
so that the player has greater challenge as they develop mastery. Easy to learn, hard to
master.
16 Challenges are positive game experiences, rather than a negative experience (results
in their wanting to play more, rather than quitting).

Story 1 Player understands the story line as a single consistent vision.

2 Player is interested in the story line. The story experience relates to their real life and

grabs their interest.

3 The Player spends time thinking about possible story outcomes.

4 The Player feels as though the world is going on whether their character is there or

not.
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5 The Player has a sense of control over their character and is able to use tactics and

strategies.

6 Player experiences fairness of outcomes.

7 The game transports the player into a level of personal involvement emotionally (e.g.,

scare, threat, thrill, reward, punishment) and viscerally (e.g., sounds of environment).

8 Player is interested in the characters because (1) they are like me; (2) they are

interesting to me, (3) the characters develop as action occurs.

Mechanics

1Game should react in a consistent, challenging, and exciting way to the player’s

actions (e.g., appropriate music with the action).

2 Make effects of the Artificial Intelligence (Al) clearly visible to the player by

ensuring they are consistent with the player’s reasonable expectations of the Al actor.

3 A player should always be able to identify their score/status and goal in the game.

4 Mechanics/controller actions have consistently mapped and learnable responses.

5 Shorten the learning curve by following the trends set by the gaming industry to meet

user’s expectations.

6 Controls should be intuitive, and mapped in a natural way; they should be

customizable and default to industry standard settings.

7 Player should be given:controls thatare basic.enough to learn quickly yet expandable

for advanced options.

Usability

1 Provide immediate feedback for-tser actions.

2 The Player can easily turn the.game-off-andon, and be able to save games in different

states.

3 The Player experiences the user interface as consistent (in control, color, typography,

and dialog design) but the game play is varied.

4 The Player should experience the menu as a part of the game.

5 Upon initially turning the game on the Player has enough information to get started to

play.

6 Players should be given context sensitive help while playing so that they do not get

stuck or have to rely on a manual.

7 Sounds from the game provide meaningful feedback or stir a particular emotion.

8 Players do not need to use a manual to play game.

9 The interface should be as non-intrusive to the Player as possible.

10 Make the menu layers well-organized and minimalist to the extent the menu options

are intuitive.

11 Get the player involved quickly and easily with tutorials and/or progressive or

adjustable difficulty levels.

12 Art should be recognizable to player, and speak to its function.
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A ?ELMPJ%[%%%{*EU 'ffrE‘TN%E% A ) Federoff (2002)
Z*Desurvire=™ ~ (2004 ) S5 5e igwﬁzi |ﬁ,£%?& SR el 5T RS
MEAEL SR ~ s Al | RS DI [RERH R e e e e

e
N FIJZJTJ \ﬁ:‘gﬁt¥n¢]xj\:—: i

R 5 R i SRS LY P R AP S
P R BB TR B R S T e
i CHERS 1 ~ SRR (] SU ™ gl | Sl ) 10 Hi2ii
FEES CHURIETES » 2 iENI B 2ok 2 VOIS ) OBy okl SIS - (e
2-6)

P S OSSRV A BLL RIS Cengagement) > Sef i A
IS SRR I S0k R PRSI REL
Aﬁﬁﬁﬁ”*ﬁ'ﬁﬂﬁt LEU > S ”éﬁ%‘]‘ L3 DA IR R A S PO
‘[‘_i ( Fabricatore, Nussbaum & Rosas, 2002 John & Ding, 2002 ; Federoff, 2002 ;
Desurvire, Caplan & Jozsef , 2004 ) I Jb;@gﬁéﬁﬁﬁ]%ﬁ‘u ( Federoff, 2002 ;
Desurvire, Caplan & Jozsef , 2004 ) - 7 PR S F i By EIPV[ SR -
F o HTe S S R P R R S T 2 e
(engrossment) FYFETEE » SY PRk @Wﬁff‘g ( game construction.) =
fol N3k MU Pl B iﬁﬂfﬁ%‘ﬁffﬁ %ﬁl@ﬁﬁ% R ARSI
EAIHEE R 5%\‘?]‘3%@?%}%??%@@@}%% BV E AR - SR R
PR SRR o [N PREE PR et L R > Do
T P EE A L B R S S FTJJFw (=55 (IR f o 2
F%«Frﬂiﬁ Ry Fﬁ«ﬁﬂwﬁ & AF&*JEJ[‘EE'*&;% H Y RLIFES PRl h ~ ey ey

MH =T (Federoff, 2002 ; Desurvire et al, 2004) -
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ﬁljﬁaﬁ%ﬁ:%ﬂ%n S A 5 BT S
B2 0> LR R ke - (25 = 132 (Total Immersion ) [ES -
I S R ORI RS T AR H RS O [T
E‘d g > ZELE PSR g (IO R  EESE

SIS UPIER £ R S O g e s, A L
T"Fﬁ'%ja@m%ﬁ'@é [ FpoilRs > & o £t Sk - Fabricatore® - (2002)
7 = SR A Jﬂjn‘cpu%n (ambiance ) I'J ik of [{5AER] 5o 7 ffa Ho= T
o Rl SRR RIS e DRUESESTH P 1S— o0 < HiZegeds
G LA MR SR ER S -

S AR S PRI [ P A BRI R S S
EI I E'EI*JF'VF‘T'I‘EEE% PR IE SR R L R T NI R S S
Ry SRR (Malone & Lepper, 19870 pa ! Hifffl | BTG /4 1 5 g 1=
@*Eﬁ[iﬂﬁ EH]: Ak F EfF YA R (IR 1A 1> 2003 ) < Hoffman<™ * (2000 )
PR, BT R R L PR AR & YR [UdeE (2001)
PR I R R G e S ARSI 1 oy H TR e
%§Eq°ﬁwg’1ﬁﬁﬁﬁﬁﬁkkiﬁﬁﬁﬁT5ﬂiﬁd}EﬁW&%ﬁa’5}HMﬁE%§ﬁﬁW@
S (SR ~ S L) R T RS R B R R e
ORI S - H TR AR - BUTREEA PR -

FREDT BT s o H R e -
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#2-6 VSRR StV D B jﬁﬁf&ln
PR | TORERNE | PSR PrREY
Hi’fﬁlfj F 'ﬂ“&"ﬁ@?ﬁ EEs T A [#7#¢[*1 (emotion) , John & Ding, 2002
Entj ’ﬁwﬁ (game play ) ;?n[ﬁﬁ 1% (ambiance ) , Fabricatore et al, 2002
Pt 8 e S 2 f, Federoff, 2002; Desurvire et al, 2004
!
;E%&ﬁ%ﬁ ('game story ) ( game-specific attributes ) , John & Ding, 2002
SR i ﬁlﬁ‘:’fﬁ % (functional ) , Fabricatore et al, 2002
( game play) s fit, Federoff, 2002; Desurvire et al, 2004
;ET%&FT?EJ i, Desurvire et al, 2004
ﬁ’ﬁjﬂéﬁ[ﬁiﬁﬁ WS 1 0™ ]1% Cusability ) , John & Ding, 2002
HEp R ('game usability ) ﬁlﬁt’#ﬁ 1% (functional ) Fabricatore et al, 2002
w‘ e e ]"Ei&‘;%ﬁju HEES /1o (game interface ) , Federoff, 2002
% [ Hers (game mechanics ) | F5(H ™ 1%, Desurvire et al, 2004
SR f‘B&%ﬁjU, Federoff, 2002; Desurvire et al, 2004
2R © John & Ding, 2002; Fabricatore, Nussbaum & Rosas, 2002; Federoff, 2002; Desurvire,

Caplan & Jozsef, 2004

SV B BT 1 (Sociability ) H45

R A

RERINE S NS e

ST N SR S e Fﬁjﬁflgglfﬂj

=TI %~ 2 P oA S A R < (EE S LR RS )

IR RS AR A S 2 EhlE s R S PRERE

W%ﬁwmaagﬂﬂmﬂq s

R FEENE - PR (Pleasure ) S RL -

R % AURTIE B2 - Stephenson (1988) =

_JTEI [ff: i Iﬂ:-;ytn:l RENY

FIH R P AR ] SR LS ST | (1)

Chen="* (1999) Z FH ER % (Pleasure) fil— /F‘Iiﬁéﬁ ;
EIJ*E%‘”F&?JWI Jaﬁyﬁ” ) ]ﬁ‘ﬁﬁ'?ﬂﬁﬁ ELﬁE'ﬂﬁUL"jf:[

HE S iy B R (]

fi S0 7 Al

HI<THf Y - Wallace (1999) ﬂﬁ‘“%‘%ﬂ? N EE PPN R D - RL5eR

FLlEE L FEREE (pretend) -
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TR S AAOH] Y T - TR CRL O R R - SF
FERTE SRR BB ST E FIZS 9 [PAOR o st RSO PR 4T 3 =
FIST T RO N R BRI T EL R SR T A
R > SE RO T R BT I O R AL AT S
MR T, BRI B SRR - SR S u%'we ToEi (]
(Bl > 2003) -

TS R oI R T DA
SR S PR Eal ) R [f“ﬁarﬁ {Ryf Jarvinen, Helio and Mayra (2002)
SRRV Sel 5 ER AT Fﬁ%‘éﬁépfjﬁ[[ﬁj O H[Euﬁﬁjﬁ: @1 (functional
playability )~ 7 g1 (structural playability )~ i/ 281 (audiovisual playability ) -
J‘J Bfﬂ“’lﬁ FE[LE[ (social playablllty) ° _ﬂ‘flﬂ > F[ 7-1: ﬂ: F E?JT[ JT#%? [ I[H [”[—'-‘—F[J Q:I[ ,
Wﬁfﬁi"’«'f‘[?“Jﬂ?xé%afw)@ﬁﬂ@ﬁ%p IETRIR -

V50 I AL AR TR s P (R kR
VSRS b 2 2 I RGRR RO AR T B RURTRUR FIRTR
* 5 B £ Human computer interaction ) » #fL Z[1<! fif * B B Interpersional
Interaction ) {5 o {1 SR AILE IS o [0 RABEUS RS B 4
YRR ORIy S SRR RISV > S ] e
T AP - SRR b AR R N IR bk [
VAR o R PEAORS R b 1 SRS S R

-

— ~ k% (Sociability )
ﬁfﬁ?ﬁ?{@eorg Simmel (1949) L& 1% (Sociability ) 1%

““a distinct social form that distills out of the realities of social life the pure
essence of association, of the associative process as a value and a satisfaction [...]

Sociability extracts the serious substance of life leaving only ““togetherness”, the
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sheer pleasure of the company of others.” ( Simmel, 1949 )

SlmmeIE]JlFL flar A= Sociability” gf'[,ﬁﬁy I f ~ e P -
IE[J%IJEFJYEA[H = P g SRR 2 R - PRI D e e I
[EERLEL - E - o - *E'?T%Tﬁ (A2 RV 3 ( Ducheneaut, Moore &

Nickell, 2004 ) -

W'JE'}»EEii??L%EEZF::T‘ﬁ’FWﬂEE*] Bannon (1991) 7ot K > B G JT“FA )t
UL T U I o Kutti's (1996)  F Gk » 23~ Wil
ﬁfﬁFﬁ'ﬁﬁ'F‘“@‘%ﬁl'ﬁﬂHCIﬁEiﬁj (Wadley, Gibbs, Hew & Graham, 2003 ) - Rourke="
b (1999) SRR T 1 UL o R R R (social space) %

Eak (system) iﬁﬁx EER Jﬁr—qﬁﬁﬁiyg_ﬁgfﬁ ) AR T“FIT e ;rFI

W kg a5 (social climate ) (Gunawardena, 1995) Z256L -3 [E (on-line

f
atmosphere ) (Brandon & Hollingshead, 1999 <#5# F[LRLE - 3[4 2 YAt =
PRl sk P 5 - TSI v 5 SRR R TP - R - SRS <

SRR L R }L.]ﬁj’:Ej_jm#ﬁF“ Ak [ % [T - [y Preece (2001) Féwﬁ, FTJHIQ
R ) U L TR T PUEIRIN G ”pffélzﬁwgb\i%ﬁvi‘ﬂiﬁ:
EJ (social interaction ) Bﬁﬁiﬁﬂl%@%ﬁﬁ’?ﬁjﬁﬁﬁfﬁﬁﬁ%ﬁ%f (social presence ) » ||
TARLFE A Sy o G R R RS Pl (R
JE El*JEJFﬁ%I Ao ”WAEF@T*%T 7 ERRLYP BT TRIPR /Ry 1Ry > kL
Fqﬁ”ﬁflhr BRI (CMC) > fji7] bﬁfﬁsﬁﬁnﬁwaﬁl (Karel, Kirschner &

Jochems, 2002) -

g %g;&fﬁffﬁfﬁffpﬁzl‘: LS B EY (member) ~ I 14 I’F'EJEIﬁiﬁE' HURE

( Girgensohn & Lee, 2002 )- 2 Kim (2000 ) Kollock (1996 )I'] & Preece (2001 )
L IR FERE P = 1 Kim (2000) $EE1E f 2 AO0] FTRR GTS
ST HIIELE Y (Purpose ) ~ 5 £ (People ) ~ B35 (gathering places ) ~ #]<1 (evolving
roles) ’Jfl%i (leadership ) ~ %EJE[P'FL%HJ (rules and policies ) ~ F & fYE1 %+ (planned

40



events )~ E="(rituals )!| Bﬁ'@'*ﬁé}ﬁﬂf F—JJ‘( support of sub-groups )« [fi] Preece( 2001 )
PR “‘JPIEJ?“HH‘ > 53 HIRLFEA P % Cusability ) I} 3 F ek @ 1%
( Sociability ) » ALf+pv gl = [ [+ bém@’?‘yﬁ Y HIP I e S EERE R Jka BAI]
W g iy UGEROTE G 1EEE S (R RS JTJM:F'T 1  Preece it [ £55.
FURRRCE R S b g it (P S e T H B T RIS, (purpose)
R P ~ st~ %%T*%ﬁlwkﬁlﬁﬁﬁﬂﬁﬂﬁw
BT s ey pre= 4] (people and rules) + RLBRES & g ke 1 =t @R 1

PP T*ffﬁ'”%& Fﬂiﬁﬁ*’ o [u%[r'ﬁfmgqu—r%j FlpvE el el s
f‘{’%—'ﬁ‘% (policies) : ZFyeEl E‘,ﬁrﬂﬁfr BRE Al ~ %'?z]@({‘}p%f@@%’vﬁﬁﬁ ,

21 ﬁﬂ”{%ﬁhﬁ@%ﬁ' “Lﬁﬁiﬂf’ﬁ'f' FUpEL L Preece RLG* H FOpviET
e i Rl BT AR R | e G 555 (M lfﬁFTJ?*ﬁ”[gﬁ
MRS VRPNV T ﬁlﬁiﬁﬂz\‘l‘?EJIJFﬁ%Eﬁ?iﬁi@ﬁ%%’éf LT fR P e = R
= Pl » Kollock (1996.) FIFRLE] ey 5810 #7% 111k » G bLseL. bk

%;f folpLEh Jﬂéﬁﬁjfﬁﬁ ( social_interaction-) -~ F{ (£ (collaboration) =*E&

PR 8% (cooperation action ) J‘JE%Q’@FJ%‘EY (‘social order) -

El}’@ﬁ%ﬂlﬁﬁjﬁéftﬂﬁt AR s ey Jfﬁ%ﬁﬂj Barry’fxiMarek(2004)§C’F’,L[l
A f, CSCW ( Computer Supported Cooperative Work ) ﬂfji@ﬁﬁ IRE ol &) ?ﬁ%‘ﬁ}[
i/ EFE (CMC) - f,]"e (collaboration) -~ ﬁﬂﬁ (coordination) I'] % H Fpuzl
iﬁ ( shared environments) » “4¥Ld [%E*E&Lfib?gﬁi’gﬁ?ﬂzﬂl o TRIF= Tk d | 2
SERLAFA P B~ TR 2 DS R S £ 1 dE )
Frgll— A [ij IR TR o

CSCP ( Computer Supported Cooperative Play ) [[[fl:%— #FI CSCW ﬂfjiﬁ&ﬁ’?
Iy e poffsRa. (Hew, 2002) » CSCW fpilsli i A B S I — [l 1% 1) o %]
FRLYNFPHERI M RER G 2 Ry AR (Ellis etal,
1991) - |y CSCP [][*] E”};K?Fl Y[H[; i (B R S| %’?‘1 e -z
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S-S - Wadley 37+ (2003) Jif CSCP 28 [y 1] oyt R il A

T (engagement ) TR 1T O BURAISLESA A 1 -

”mutual engagement by two or more individuals in recreational activity

mediated by a computing environment”.

e l—;f@ﬁ&ﬂ Uik [i}ﬁ"'r)"‘ » Costikyan (1998) r';,?i—;ﬁff. EI}J;QL—EJJ/%?;&L—[—E
F;&im ﬁJﬁu%ﬁJ%[ﬂﬁ%j/— ’“fﬁf’éﬁfc?ﬁ;"bm M I el R g - R
EF I SR PO BT o Choi=?Kim (2004) FUpteifi AR » 5% S
i T TR > 8 PRGBS TPt AL
e T FSt f 2 o [ LRSS SR R o R T P
Pﬂﬁ[ﬁfﬂ_h P NI EI*J ) iﬁ?ﬁ‘wj\ RS E@ﬂﬁ?ﬁ@ﬁgﬁ%mé%[ﬁdi .

ffﬁf' T 53 L RIS (stimulated ) S E TIRAY (natural ) 7T (Zagal,
Nussbaum & Rosas, 2000 ) » FLfl{gif~ (g?ﬂ%ﬂ&gﬁﬁforced) ﬁfrﬁf} E@@ENI’,’W
Fot ML R R o g RS S A i} R BB R
& E’l?‘]ﬁﬁfﬁfﬁ’?} ;ﬁﬁlfﬁ%%ﬁfléﬁl‘gﬁ (spontaneously ) Ui F%Fﬁ} R %

EI'V‘}E%‘EUW 't T“a;; F 1AL JTJMIQ* “F‘w

Zagal="* (2000) ST It Jﬁi:’?i/’?iyw (Player composition ) ~ S |
(Rules) ~ 3p1 5! (Props) Ay~ ! (Tools) JF»‘,FTE%E?W&K’?E' e Fiek EJ/%‘.?W__FK%{
TR RS R AR ey 5T o %LFJiE[_J‘EFngE_"i%@;& P9t o TRz
AREE L AR S T R e AR IR T R RIS PP
St = PSRy SR 4R R B A T
(spatial incidence ) (17 = ({912 [y ) - e ] Se e Pupiasd gt - 2%
FTE [ Y g SR PR S e P A RSP R e RS R
ST 1F 2 P [l 2 = B [y ST 'J#FJE‘JQZEII& SRS &
BN PSS (AR 0 T 5 PR A e -
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- = i[fd% Sl Sy RaESef VI pJTJrTﬁ* B -

ST wg%awrﬁ* FIPh IR > 2 PR S
O [ 53 £5= e (TR ER 7 (Communication medium ) ~ M4 ]

( Game Rules) I}bﬁrﬁ*migj (Social Presence) <> I'| {ER15 El‘ﬁp J}%:]‘ o
(= ) Wi /7 (Communication medium)

AL S ¥ /7 (Communication medium ) RLAERS e 4 1 [H }*] e
= I EIRVEIBIZ (Wadley, Gibbs, Hew & Graham, 2003) » ffIJ[IMUDSL | ¥
(EERIRE R S s o [N R A RS R %mmsz%y;H Pl > e e
% V[P EL - Daft and Lengel (1986 ) fifb@‘f{ R Dg%ﬁ[fr;}!ﬁlfi}k&z‘ﬁ%&ﬂ‘%ﬁ:
FEAUETI VI e 7o I PRSI 2 B < SRR O FORERT - e s
(A gt » BURT A2 P L BLERIN A 1 3 R P fan gt = 1 B
70 FRLEMMORPGRL? i Rl AERISR s HUR IR [ o 2 (5 )

T ENN R EES o
Ry ) J ,TI:[H

?ﬁﬂﬁ% fip 53 EWTL: ipjH45( places foricommunication ) ') 73,]% — £'(tools for
communication) - ChoiZ*Kim (2004) J]T; BT SR S T WS PR E
f ’FE“{TE*] = S AP R L - lﬂi/['ﬁx}ﬁ}w@\ SIS IERR I ) i Fl’hqﬁ
TR B [ B S0 PR L R PV LR pART L ’fq:ip’?*ﬂ?‘yfjmfrﬁ
oA R -

P ESSWGEL ] > Sede = Rl Fpvilig 4 ﬂ\ AL TPy
Wi HY quf[say mode ( %ifl] ?ﬁﬁgﬁf SRAIERE S i@“*Hﬁ)‘ tell
mode (S~ | UF 2 EAVEE Y B B ) 1) 7 group mode (FAFI % -
BIOE2) o =9t > Sek it sy 25t ~ AAF I ST (o e -
FRLE £ PR A o e BRI g » DucheneautIMoore (2004) %

B SERH LR ST RN G PSR s -
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IF=9¢ » Choi%*Kim (2004 ) ngJ;% SR TR 5o T AL AT (7 5
R VTR R S TR R L S A S
[ ZEd }[‘—“J"‘ SRR S (T IEE R I V1 l?ﬂrrﬁ* Ef7 o Ducheneaut?{!
Moore (2004) ¢l WEREHART | 2 2 RHTURET (| Sk [l 2 o7
o ORGP L A BRI R A SO OB R -

I EEEESWG L ] R VAT ST R Y S leiﬁﬁiﬁ"?%
TRLT S S PSR R o fdpentertainer c IEERVEREIH1 > [T R (B pVE
B A R P PR R B TBERVEES o S PSR S S
<Y R PO OB ]+ S R -

LeeX * (2001) “Jl?:tﬁiﬁ%gllﬁ (Place-Making ) F5fL2 @41 (sense of
space ) S| i 2 PIRLENE IR o [RRDE ] B AT i S R
B E RO i TR (spatial metaphors and properties ) it [ Ze % !
=Ry - H AR

(=) A1 (Game Rules )

Preece (2001 )r?: Bl Fret g [FIfjﬁfﬁthﬁ‘uT( social norms) "] k3 —*fq( policies )

—

ORGP IR T T R AL

PRSI SRy B (=) Cavatars) » e 8 4 (1 o Rl
PSSP Dy ~ i ~ S0 20— [ R ok T HU il = S8 5 S e
FIZeaE S 2 ISR RSP =0 SHEEIH > Pom e [ 5o py
Een P B R GRS e e ﬁiﬁ}?f%%’“ﬁﬁﬁfﬁs}%”ﬁﬁ“ Py

1 iR P ISREAEZ (A o Ducheneaut==Moore (2004) ; ﬁmH s FEEE ]
%9t MMORPG “SWG™H] » IR E I T 8 53 3= Il - 95Ty
( combat-oriented )~ ﬁkﬁ‘j‘%’;[ﬁj (service-oriented ) I') & & & ;zEl[F[J ( product-oriented )

=, ?ii?ﬁj?%&ﬁ}f I3 ﬁ]’E?“‘EfJTf}JJWFﬁ 'jﬁjﬂ (coordinated systems ) '] & S5 | 1745
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Mranly Hﬁfjjrﬁ:i;;&}ﬁju I B R E R %F{fﬁfﬁ} ;@ig—;&j@rlﬁj‘; 205

SR VLA I8 S LR P © 2l gt i
[ ]ﬁfb'ﬁﬁ M5k VI F”E»“JWFTEU ( Wadley, Gibbs, Hew & Graham, 2003) -
PRES PSR A S ppupREl > SR [ 5e g U RERY S BRSO R il
H 854 % P [,THT B g L ,i@j,Hlpgj; SRR T
RE ] 2 A o O PR © [IFTMMORPGIH 1 1352 5 19 ) 1 3
B 55 K {7 ’%LF“%J[;@HE'WF | (R YT AR SRS
T PR D T BRSPS R Do I Rl 2 5 (R 20pe
PIERSEEESE UG o P29t > SPNERATE | S b el RGBE] 9 P72 5 MoeghL Il 52
SRR S S et AR EE (5o g pu[plEs > PSRRI “”“"A 72

(
Eﬁ

iﬁ%&%‘[ﬁﬂ? (¢ synchronicity)E*’?jﬁé}zt’ﬁﬁfjéﬁ‘l‘_i ( Coordination ) ( Zagal, Nussbaum &

Rosas, 2000 ) -

AT Wﬁﬁ‘ﬁ‘ﬁﬁf%ﬂﬁﬂﬁ'?ﬁé fel ISR o S P fﬁ? R
BB - 0O ) S T S 7 R AL 12
fupe I B P - %"EJﬁiﬁlﬁfjﬁﬁ:ﬁwﬁl‘%?‘ﬂ*ﬁ?j@@ﬁ‘?'}’? fol o SHTE
P T S AR I S I LA AP i e IR R
ﬁ%?ﬁ‘l?j%ﬂ I PRI 2 @ S Y 9 (Zagal, Nussbaum & Rosas, 2000) » [l
i Jf&iﬁﬁi@%g%ﬁiﬁ%ﬁﬁgé fol (e [TIOE | B v i e S‘Eﬂ*] A
TFE ﬁ@? P IR SR 'ﬁﬁﬁﬁifé F 3] L Y RLE @W#FJE'UE VR
fi= 5 CB A A LE T LIRS ) LRSS F IR mfrg} B e

(=) T*ﬁ&ﬁ% (social presence )

EIW/\%)%‘\»&IH“E" PP Tl (5 VERE S IEI}JIE[ JIH%E ™, JEEH;E‘;F [iﬂ\
Al [ﬁJEﬁ“Jﬁi@iﬁ_FW?%?ﬁiﬁ@#ﬁ ('social support) ~ Fﬁ[éijb%;}’?ﬁ’ﬁ&%*
Bl ri%iﬁ%iflelirli 7 St [IcRIER S 2 Wﬂﬁiﬁhﬁf_iﬂ F%EJII

45



(Wellman et al, 1996 ; f8i7) [F 117§ i > 2004) o ”ﬁgfﬂ o Zr s Ay 2

F'I s EI}JF[LH%IEJ&% iti F{&j i?\[;r ? AL !r«aT-HfAll 7ﬁgﬁﬁ[ JF

Preece (2000) %’:H rfirﬁ@i%{ﬁ% 4 (social presence ) fvx A1 R E =
Ak DR I ORI o R R RS Sl
Sl BT S EORHET (Heeter » 1092) » *Li & R BEBUH
(CMC) - [HF ;mﬁ [irjﬁg RS ST - BT
R e e L e L vy
B > {6 RL = BRI E AN 5 DI SR f SR o o f bt
R fol FIIORLED 2 AR S AR IR (e 2 POl o e /7 oo
[ e 20— HHRRENE AT 7 U 455 4T (Short, 1976; Westmyer, 1998) -

Zeh (1995) SHABBSHTE 5 AVEUA R ERA | Short= 58 (1976) Hfk
ﬁﬁﬁ%@l?ﬁ BT BB R T TR
m[n ARl TERERG - TEEIRG ¢ TR - FE'EI*J‘[‘%J AFIFRL -

= e TERVRRRAH L IR RIBRIS - 1) | PSR ) RRLRL RS TAR R
LRI IR e S M[n Akl EIJ?F ﬁwriﬁﬁ&%% E‘F(”ﬂlﬂ
AR ~ AR o S EGEREAVE= T o TERGE ) Pl T
EAVRETs > THEE ) KiShort (1976) 'if*ﬁﬁai% PP - fqBg 1
‘?{F S E NP PR, - PR LT PP P RIpEY o A T
R RGOSR 1% F U ORE BTG ROT SO SR
E‘l’iﬁ?ﬁ%iﬁ]ﬁﬁ@ﬂiﬁiﬁﬁﬁ}%Hl ’?E'I%E'lﬁz%’iﬁ@% AR, o E‘{%ﬁﬁ@ﬁ%’ﬁ%ﬁﬁw
* el lﬂ” A7 = 50 RT3 sp s R R R 25 plﬁiﬁﬁ%ﬁ%,@’% FF”DJ gE

G {0 e IR ﬁ’if\‘j‘[‘_ii/[ll’f?ﬁﬁé'éfﬁiﬁ = 15 (Preece, 2001) -

FIRS F“'[TF:‘H[” [+ (computer-mediated communication, CMC ) I%ii?i}ll )
fﬂi' J AR L RE S SR i fﬁ? lwlfﬁflﬂﬁﬁiﬁﬁ@qﬁ “"Af‘iﬁkﬂﬁﬂw i
T*’ﬁ'ﬁf%ﬁj % o fol ikl — lﬁﬁﬁﬂﬁ&ﬁ%@‘ Il (SR = RIS I /7 FLTE |
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e PN RV T~ (R[] B e g Fin fﬁz ol ~ JEIATE - =5
2 Eﬁi’iﬂ—l [ERER > [N EJF‘%IFF[% ;?fﬂ}p I F%%j ST ﬁlk_g UFHEL
P?ﬁr'ﬁﬂﬂﬁ’%‘ B U EHE xﬁlﬁﬁg*ﬂi;”fﬂ Iﬁ'i_ﬁ[xﬁpﬂilﬁl R DI
=] ?{ﬁjﬁﬁ\@iﬁi RN £V T (Shortetal. » 1976) o [HiF=f IfiICMCHY#SHhL
PIA ~ R F73 - S0 S L2 e erpfi = 1 ﬂ:ﬂ"‘#ﬁmﬁi ket (Wellman,
1996 ; §HT [F 17 34 > 2004) -

Fol LSS ™ 84 St it RO T ] 5B 1 s
R ”WWWJH S TIDI B SR i
CREZ AT )« 1RSI o RUERE - S
P (3 o PR L 4 L PRI TR P HL T o [P, PSRy
SR A7 1) e I 2 50 e 5 P p T Tzt 2 B Se i
BRI = 2 Y ¢ [ SRR el R TS S AR ot S
5 IR (R R B S Bl R

© T AR

LN

A R T 1 AR R A R A R
[\_ﬂ:,j/ﬁéj 1o FJ;@FJJEI E«LPI [1= E[#[:L_ﬂ J’:[?ﬁ T PSERTOEEAR ﬁ%ﬁmgﬁgﬂﬂ—j& , ﬁ'%
L S 2 [ﬂ:’:&i[ll | K Ry ;;:%FUTJHV» (% 2-7)

Froe s YOS RRAY Y SURLES A P B SR (engagement) » 2%
AU R et (X B 0T RIS RV ] % 2 A [*'ﬂ‘“‘?ﬁf’@%?ﬁ@@ﬁjﬂ
SEIPUBEERL 1 HEL ol A B BB AL ST O3 /7 by 122
P TR PR AR EE R S (tool) ffili 1% (Preece, 2001 ) - Wadley
=7+ (2003) I'] ®Choi#IKim (2004 ) ’g‘r%’:tﬂ%;g /i ( Communication medium)
ﬁaﬂéﬁm%‘:ﬂ/&; ﬁﬁg‘gﬁ SEIVEIRINR > T “—_Eljflzﬁ"ﬁa{ TR F@%F’? ]F
AT S SR S v R bl IR Y ﬁ“ﬁﬁﬂjri"ﬁ IR R RLRSED Dt
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T R S A P9 e A TR S AAf I SR

TR 5 - 9 RLAS £ PP 4] SR R i R O
PIPRLE | FIE 5o P MR e e PR B8 fef 0 AL o 5o oo 4 St
TR TSR P T A A TR P 2 SRS P
] LT~ (R OB -

5 R TR T AR W 2
(engrossment) [UBETES » B I FAASERAY= TIPS iR (game
construction. ) E@"@ﬂﬁlrﬁfar H*}E_?gﬁ[ﬂﬁf%ﬁpflﬁ o RV Y
FIHFRGE o Se e PR 1 SO OB [ S AUy B T s
7 PNE RRSIE R S VRV @ (Wadley, Gibbs, Hew & Graham, 2003)
b= T i RS RS FIER A > BIOMEERRRL A E R

F VR pJF,]"ﬁf“f =" ( Ducheneaut & Moore, 2004 ) -

7 5 2 Y35 (Total Immersion ) ﬁE‘F&Eﬁ ﬁ@”mif S3uT GO ] B Y
SR [ FREAEEST BT R MR R IR - o R
e dpibe s i S RURRRE LY 9 o WA AR SR TR P
Sl SR R LD EpORE T (Heeter, 1992) - & ¥ <
WO e RLBE TP PO FTE e o] T 2 AR P Se D e
FE R VRIS SRR o BT R 2 R 2
Fefff (=5 ] Cempathy ) (Brown & Cairns, 2004 ) » = = 3= 51 P 5o H [l AR
s B ~ 5 (EBETRVIEAE - o & (MR (attachment) » SSRIRESLAED | [
Bty el

LAV e

aF BE &1@1@ ( communication ) ﬁﬂ?ﬁ ( coordination ) J‘JbF,I‘E
(collaboration ) <72 Zr fyi5 Kl » f= SwRF] A6 P85 g e - R sy

4 (psychological immersion) (Manninen, 2003) - }%ﬁ,%&iﬁmlﬂ@?} o
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PR © 58 PR 1 (T S e o R

*2-7 wixwﬁiﬂﬁﬂéﬁ?ﬁﬁz‘l\i;‘/f'éﬁﬁfd [

S, TRy Pk il BTl TS
L] FIESEGERR | AR (Social | 755 (social climate) , Gunawardena, 1995
‘T E%l]“ [ei] 2 FET K | presence ) AL =ZE (on-line atmosphere ) , Brandon &
it b 8 Hollingshead, 1999
7[B! fi“fﬁ R4 3%, Preece, 2000
A B S SEPEEHIL, Zagal et al, 2000
E’%&ﬁﬁ?ﬁ ( Game Rules) @?ﬁrf J(Policy), Preece, 2001
ﬂ’ﬁjﬂ?[ﬂ'ﬁ%ﬁ R 7 i3] = (tools for communication), Choi & Kim, 2004
H s ( communication SIS (Props)py = 2! (Tools), Zagal et al, 2000
J' PLHE medium ) ?ﬁiﬁ]ﬁ%’?(places for communication), Choi & Kim, 2004
L E V% /7, Wadley et al, 2003

PR« Preece, 2001; Lee, DanisMiller- & Jung, 2001;: Zagal, Nussbaum & Rosas, 2000; Wadley,
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6.4 it 5 4 peinrrsih ez (T4 o F 838)

PR 1 FR e i S PR R o L TR ] - Webster ¢
(1993) $i Hryd H = il 3476 (Control ) » Rt ~ =5 = EpsfiAfl -
Tt e R B Tl e e R (R A AR T
T I s AR P TR o PR P Pk ) £
iz T B

ST AT PSRN PS S o C JE F1H
[ 2 R a6 TIPSk A R S 5T P BRI
AT [k o i AR R SRS gy
SO E AL N SRR A DRI 1y
S SRPEATR L S SRR TR I RS I 5 bl
ﬁ%@ﬁ  SEARR R T SRR R P F R TR PR
VS R P AR 2 I g RS 2 e
B WRER RO A -

4

S LSRR S A

a‘éi_'—WFf?ﬁ‘[‘ikéj fﬁ[iﬁ‘ﬁﬂﬁ} BT RV 7% 9 5K S SR Helt
TPy (Federoff, 2002 ; Desurvire, 2004) »JHj fi* = [iAr [F‘,ﬁf bR
FWEI'EF%‘}*%UJ ~ DS TR T r;@%ﬁygu SPANEIR] e E
TGRSR R RO ITT R R

5
I:_

(=) Wit

S T RIS A S S (R PO E AR (Ttem
Analysis) - I'[ Al F SIS jf'[JE'J?FE'F—%J}}?Pﬁ? ( Correlation Analysis) &}
FIFEp o3 Re=edod el T ’FE‘%%IT%F’ A AR I*fﬁﬁ'ﬁﬁﬁ?ﬁ'%f%@(f
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ERS ~ i S P R T R B

(corrected item-total correlation ) » — HEFURITRLETE: 0.3 ) o [y = Rk Ft
FWFE‘%%*’J‘?? (TiRFF 75 > 2003) © ASSpkEt - v rn‘é'&fiﬁﬁ%‘ﬁ%[‘%ﬁﬁﬂ?f &

Fe g I AT R lﬁlﬁfémﬂf*5”03 FORECET > =2 IFF JJ o

HA > R E S NI > TRy DS I - TR AL
TR ] I TR EPHNf] S e RRES BT SRR
S B S AR PRSP TR (SR 1) e S R L
ﬁgﬂf“ﬁ“?‘? FRREAVERIRE =0 - 'zqﬁ?f]ﬁﬁ“JWi SR BY 55 55 #E (principal
factor analysis ) % JVHL [Fil[A 3k » 7 5 F([H 0 Bk it -Ad g Lk (Varimx )
S 5 PSR B o 1 BT 1.0 [TV Pk OIS o B s B

fIF%,

Frot DIESRR I ) poo) B RS0 R - T RSEN R Vi &
& Ry KMO i 5 0.822:% (EEELFIEBT LAS S REFVPSsk 1 &1 ] 45 0.5 > "
VIPRS - U ESRETRROp 3 primBl ) REARREE - PIBBREF s F & = - W P3RoT AT
& PR KMO fifiET 0.788 Tif AR siaen el £ 1Y 65.391% 5 Cronbach’s
alpha [r,@ (RS 0.7331 o Vi F| ﬁHUﬁﬁ{” GG PR
FHIFIPS Sk p alpha FEREYT R A PR SN (AR - S ALEY alpha
3 gy

P~ : Cronbach’s alpha [’%@ (e Y 0.7108

Pk @ Cronbach’s alpha [’%@ [FEFES 0.6697 o
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g AT E e A B S i M3 5 Bl SUSEoTt- g

Fe 4-5 SEAESH0E RS ST r

k- k-
Sikd Pk Fi i Bl Pk P E
2 .828
3 806
10 673 391
7 804
8 199 795
9 490 643
A 2.077 1.846
BRI B 153 (%) 34.619 30.772
(7" (4 alpha 7108 6697

pully

[ "B (R OIS SRS 9 1114 R - T ASEPSR PR VE -
o RS AT AP IT”’EIE“? £ fes s £ KMO [fitg 0.736 - fi* i

[ ! E1 £ 57.885% > A Cronbach’s alphaig™: 57t 0.7450 » s 4 i

_”ll

BLpIEL e

F 46 JEEREERTHI o At

PR~
i Rk FI B
12 806
13 783
1 741
14 709
Bl 2315
R B B 153 B (%) 57.885
[’ﬁﬁég [ alpha .7450

T F ) ) EVRIS Y 15~28 T RSN VL % o
EWEWQWKMOﬁE?08&3¢WW 157 15 fERYRER 15”05FVJ[ FIp
AR SRR S ET @#’Fmﬂ1@$@$ﬁ§5~ﬁ$¢iﬁﬁ”§§ﬁﬂ
?WJ’¢®H@M6@WWi@ﬁ BP0 G138 0.00 » STl & sk 1 BT

i T IR RS TRPIROTRT 4 REIRSS S HKMO 1% 0813

83



PR ~ i Se SR G MBI RSO A R L YA

i R AR B B BT 60.275% > Al Cronbach’s alpha fﬁ L 0.7970 o VG F
(& ﬁ& ALPRITRGE 7~ FAEROLED o kA RIS alpha (R
‘iﬁﬁgﬁ-ﬁﬁgq;ﬂiwﬁﬂfg”t F%‘ﬁh!ﬂpha| TR T I

[KZ— : Cronbach’s alpha | [f 5% [78les 0.7350 ;
("3~ : Cronbach’s alpha [’%@ [rErEL 0.7165 -

RA-7 KA BN R M A

k- k=
R = NAEh [k i B
22 852
21 817 213
20 561 451
17 784
18 280 762
19 365 604
23 437 539
A 2,116 2.104
RTRREI BT 153 = (19) 30.223 30.052
]’ﬁ@ g alpha 7350 .7165

S TIPS ORI FURTS B 24-31 R > T AR R Vi &
= P HKMO (£ 0.871 » {15 30 RPN it B 1A 0.5
PIFIIR= > B PRE-PRVP S e £ R R © IR s (28 = VP50
f7 > - TEIPS 5 HKMO (£ 0.873 » it BRI B B 1T 55.524% G

Cronbach’s alpha iﬁ’iﬂ [EeEY 0.8640 > ﬁf,iﬁﬂz&ﬁf@@g@ %@i@ﬁ:ﬁ o
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PR ~ i Se SR G MBI RSO A R L YA

# 4-8 @%‘ﬁﬁ@ HRZR 5T fradi N

k-
ik sk I
26 .833
31 776
27 152
28 741
24 127
29 716
25 .658
H i 3.887
AR EIEI 175 (%) 55.524
[’ﬁ’iﬁ e alpha .8640

(Z) Nk &

l

Ak %[**lp‘nﬁf 73 AT IS (7 ifjﬁélﬁ?“ﬁ%%;ﬁ%’iﬁﬁﬁi%ﬁ‘ﬁ@
Py (Federoff, 2002 ; Desurvire, 2004 ). 5547 "M 1S, PR
(B > TS g P TS SR ) o ELE DS
HI0FF > TR e HOARE TS Lo DI 4
B I » AT 7 alpha (3 AT RIS 5 » NS 9E] 24 1> 1) 1)
ST AN TR ) i PUAHN & 5 [N SR oA [

Frovdy DIEESRTE ) H0 o AN T AT alpha (5 SRR -

HPHES 6 [ > & 4 Rpipsk
M4 110 TR R TR
‘”fl 3 flEF (PN 3 e B A

2R ERIE TR R G KL 3 RAER RN 4 E‘Zéﬁé“ﬁb}#,i&j £ (7
% ¢ £ 0828)

BATHBRT NAEI LT &PV Sk TRBRTHEES S (F1F f 2 0.806)

85



FIVRS ~ it SIS G PR S LR YA
100 Sk end ks # i J P> T2 AR S rRe (PR L FE 0.673)

xﬂﬂlﬁﬁfﬁﬂj 12 for BB E 20 i (M F IFHJQ‘:?TEAﬁT [Fil

HORE]) - BT “ﬁﬂk‘ﬁﬁf#’ﬁﬁﬁﬁw%%%Mﬁﬁ%m%ﬁﬁ

RS- SANTIE o FL PLPEHI T Y o PNISRH IR B8 TR Y

FE 1-2: TR ERFe S ) FlE
Uljr[ 3 I[—{EETE' ’ [#‘WEL E ‘,E [

TAAZERFHEELP TV RPL SR (FE L FE 0.804)

8.4\ AL MAE HARL L P DB ch- XA YRR (TG AR § T A vsiiiEA (T3

f 8 0.795)

O EEAP Y HED e EH O BEEY (F1F f 72 0643)
i 6 > ) et
ﬁ‘ﬁ* 2 5{?‘4%‘&%@‘% AT E’F’E[Tué?"*%‘} s T E R Y

%ﬁgﬁ DV (I o [ l—{ﬂiﬁ £ rff fﬁ%k’@\?ﬁ‘ﬁ?ﬂ

xﬁ?f%‘l'ElE'J‘[‘_iL”“‘ﬁ[ T 6 JE - (AP R F*’FE'FTJFEH FIOT ELBEASL O
fff e o Tiﬁ AP > [AECJohn Ye (2002) == Desurvire <7 (2004) AU

P TS SRR o P i P 1% (game usability ) RLELE foik ,9'[

p[%ﬁ“"‘ AR R [ i o R S R 1 (9 St [N
e rWﬁf’Bﬁ%ﬁjﬂﬁmﬁﬂﬁ AN SR [ TV R e S SIS

FlE 20 THpcE vl T

c:’\

A AT Pk I RS

1200 25k @ T %4 (NPC) ehi & (7 5 4% z’ggﬁgh;@t*{; Be » T {3 & & 3B enip )

(%1% f /= ¢ 0.806)

86



ERS ~ i S P R T R B

13 258 Y 3 M & 9 eniFde R R enPIT B g - REPRHEfoF o BT
Fmizg Y (%1% fim2 0.783)

11 25k i kA ehiTd (T 2 AR 3| @B S PR ik B(bldr e f & (78 35
Feif %5 ® (F13 72 0741)

1400 2550 A B AR R DS p Rm? vE 228 & (F1F 4 7 E 0.709)

R R SRS R - S TN e R 2 - PRI T 2
Eiﬁéf%ﬂ%ﬁ%"ﬁ%s@” [ £ 75 SR AR RS & T SR T A
W TR IS 1 A A SRR REIF AR L AR
e PSR IERTh) £ 50 TR (=

' BE
—}y—?

m

e " A jﬁ 53 AR ) 7S alpha [f'@ A [ B A
I 7 R 7 PP

Fl& 3-1: TREgiPwE | FR
c[J 3 I[—{EETEI ) [ﬂi[k[—:ﬁ |T:'JE[FI JE[J SR =TS

SRR AR R L s 4 (1% R R 0.852)

200t 25k 7 b FIBLAR SR IR Rl U B BEEER Y 5 B
Pk (7% f 72 0817)

20,00 25N ¢ PP RGR AR A SR endspN Gk 0 2 A SRR (FIREFE

0.561)

S TS RS RIS ST 7 i
;%J[I ) [H [AEEFE G fOPHE > F IR IR (5o 2 T KAI'AHEX}—TG%\EF‘IEV‘@ o
Crawford (1982) ﬁé’dﬁ PR B (game play ) ﬁgiméﬁbﬂ%ﬁi@ (pace)

Fle i (cognitive ) g3 - PIISRIIPRI ) £ "R .

Fl% 320 TRl R
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EUES ~ i SR (R SR e O R Y
G A THRECET > PPk e BRI (S -

17.2¢ gt S5%An g e oo § e & Adptkic (F1% f R £ 0.784)

18.AF MR EIIA e chid FHpr e Fandipg 2 P54 (FARLFE
0.762)

19,0+ P5k it e BR A 4o il B AR W R0 B PR n R R B 4 i
4 (F1% £ 0.604)

230 GFRNA SR AR A R R BT E - B R RS ek R (R

f jm & 0.539)

IR I R R o S ST [
Pﬁ%%W%ﬁ R S TS BT SR FORES T i
i SEESR K T B P REMSES (o 1) R S S
PP | YA R RN - P Tk 5 TR
HE, -

TSP ST T R L PJ?}’?FE'F%J‘I?FI‘ AT EL R H T
RS CEIPN S 0 Desurvire 575 (2004) ?Jﬂ;ﬁﬁ: 2 R RS T
SEFEEIED s st S F US> SR =P

S DS AT R ATERAT R IV A -

Fl & 4 TN F1E 3

c:’\

WO T TR AR B S
26. Lué,tar_ti;fpg AP G4 2, @iF-mEm (F]2 f FE 0.833)
BLAF WPty cnh & (i 48> FIL 6 Palde A ch@ AR N ERiprdd
g2 BB (7% 4 W2 0776)
270 Ay SRS L AT - R (% R 0.752)
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ERS ~ i S P R T R B

P2

28 A F BB A IR 2 AP T P PN AR (F]1F f FE 0.741)

4.0 5k A AR R Pleng R (R R 0727)

0. FTRF S ERL Y S V% (F1FfFE 0.716)
25. 2% G g p 7 Byt Bpkehph 7 (F1% £ 2 0.658)

TP A S S (R e 5 S S e
e > SR YR S ) [ ﬁﬁsﬂﬁj E{T@léﬁﬁ R
FHERTED [EWESF 1 00 ﬂjﬁfagr%gﬁrﬁﬂ; RUE oo
E JFL‘ > Desurvire =~ (2004) ]?i ﬁ@ﬂﬁﬁﬂ &y AF"TE | P (RS 2 YR PP
R TR LT

wh A S e IR MR R DO o ST IR
DA L DR R gL B 1 DI fi
RS T PO A AR A o T ) ) R
PEE TR R A T SR BT I ) ) SRR 1 |
IR e T OB e ek

PH s L Sl P PN T A

A P (i) W 23 JEIRVS [ B B S R SRS ¢ 1t
P e (Rourke 57 % > 1999 ; Preece » 2001 ; Alison etal - 2001 ; Karel 5~
* 52002 ; Wadley =™~ » 2003 ; Choi & Kim » 2004 ) ,ﬁ[ﬁ;ﬁ%&‘%ﬂ\ lng:'I [’Fﬁ;’} BL TR
AR T TSI ) F#;ﬁ@j—% =i e Sﬁfﬁﬁﬁﬁﬁﬁ%ﬁﬁ/m :

i H@Nﬁl | R PR ST ?Eﬁlljg_‘¥‘11‘-,ﬁ'm “Elh o

(=) NEHRoIT

TR NI i R {{ Pt I@pu EIE ke (ltem
Analysis) - I'|AHIRE F 1 pogEle - %JE' 1153 47 (Correlation Analysis ) 3t



PR [P SR L S R TR By

BT B IR RO TR AR e > 7R SRR RO R
(corrected item-total correlation ) » — VIR LETETT: 0.3 1) B o ) 2 ol i Ak F
F[fjﬁ‘ﬁiﬁ"f‘ﬁ:b (TiFhd " > 2003) » FEEERFE - 73 TS R G [fkﬁ%iﬂ[lﬁzl ]’ﬁ[ﬁ}
Foy flr RSB HIpYET 3~ 10 - 16~ 19 - 22~ 23 ﬁﬁ‘%ﬁé@%ﬁ@l’iﬂ‘ 0.3 fiuf

o PR -

A RN AT RE S NI BRI E S NFG TR - o35 T
SRS USR] L T rﬁﬁ@ﬁ%’ﬁ%%’? PR e BT IR RIS
AR TE S S PRI PSRBT B T e S Pl
Ry GRS [ A AEFOSAT Y o BT R IRE ) I 553 5)

(principal factor analysis) # v ,\[ﬁj[ﬂ—zﬁﬁ o ¥ SRR T BEE e AR
B (Varimx) 277 ISkl o IJR) BRIl AT 1.0 (B2 pskfofss » i i

TURBE B3 (S0P -

F,[:f_ r\]%;m;z;; u%[ X u1 245 6@’ ,i;:lg[ﬂzg TFTI - Ty
%o % - TIPS AR R ﬂi 1 BV S 0.5 0 £ KMO 145 0.655 - i
R pUaEA £ Bl 1 49.817% > 5 Cronbach’s alpha fﬁ " (RS 0.6596 » F SESC

b E A -

Fe 4-9 JEIR ST NI TR

k-
R [k fii
6 801
5 737
2 707
4 694
1 685
B eafp 1.993
RSB B F 157 (%) 49.817
(5% (7t alpha 6596
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PR ~ i Se SR G MBI RSO A R L YA

HO T AP ORI RS 06 0785 90 11 12 - AT
SRR TV B PR AT REEIPOP K IR BT T A RS > HKMO
(Mth 0.644 » fi’ BRI E! B 1T 64.585% - 7fd Cronbach’s alpha f |Hy[ TR

0.6149 - V& F| k% %{” PRIk 5 P T — FEEAOEIEL o PR PSR Y

alpha I'T%?Jﬁ F‘Tf F A l’?l%iﬂilr, LAY fﬁ’ [ alpha {5 HI0™ -
P~ : Cronbach’s alpha [’%@ (e Y 0.6637

PN~ 1 Cronbach’s alpha [’%@ [EFEY 0.5463 ©

e 3
FEE E NG Pk e &
7 855
6 771 227
10 -.262 799
8 443 651
12 328 646
el 2.054 1.175
FRRREI BT 153 E (%) 33.954 30.631
(Fi™% ki alpha 7004 6637

Ty AR O SRS 0 13 - 14 - 15~ 17 - 18 - 20~ 20
RSN v i 72— TIPS R RETREK BT R P > B
KMO f{fit} 0.819 » [’ R Afigh=! &1 £l 48.029% - 7f Cronbach’s alpha %@ tRils

£ 0.8133 -
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FORS ~ I SeEEE R PRSP, S R R R YA

Fe 411 TG RRB N ORI

ik~
Fop sk I
20 .780
14 .752
13 733
15 .703
21 .701
18 .615
17 534
ﬁf’%{fﬂ!{l 3.362
R E B 1578 (9%) 48.029
]’ﬁ@ [ alpha .8133

(Z) Nk &

B -SERE T [eté_r fﬁ‘iﬁjﬁ 3 HI23 T j[? 4 (752 Y 9 S SR 1k
fi J’FiJI”Jtp i1 (Rourke =™~ » 1999 ; Preece!> 2001 ; Alison et al > 2001 ; Karel =~
~ 52002 ; Wadley =~ » 20035 Choi & Kim- 2004 ) > 57 £ r?ﬁiﬁ]ﬁ;ﬂﬁ S H 6 R -
TSP TR TR R LIRS 15 - APk alpha
[,F;}@ E‘ Jig:?l'i‘j‘ ~El %F\d& s :H H'ﬁ’ﬁ’?‘} ﬁg ?” 20 EE ’ ([‘;‘I\ EJ[J%+T¢T)IDEH 7] T’fmﬂlﬂ J'l‘
3 1 PRIk OB [ -

T DS T ) REPSR R IV E  f  pp
FlE- 0 TR | FE

g 4 U > (AP 1 B S R

6.t ¥5Ek Y €5 B a BT fiRaEr I e (FF f A E 0.801)
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= »
o
e
i
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E‘R

%= Pk FH SRR L en 2 (F1F fFE 0.737)
200 SRR I 2 A e i 2 QIR TR s AT L (F1R f R E 0.707)
% 1+ E

LBIRFEPOF N bl A2 LHE (FlE A E 0.69%)
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1t Sk RRR L IR P ¢ R A TR L
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LR A el B S R S L N b R s
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FlE - 0 TR FF
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8.2V F b ti S HE b h PAER rfi+ (T § iR 0.855)
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WAL E L ERE G F LR L e A ak (FlF f R 0.771)

NEHIRL ol FLoe R 21 5 A o S AR H R
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Fl% - T eeEE] | FE

i:’\

qu[ 4 R (R Er Bl Jﬁ [
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ERRY Flﬁﬂﬁ (BBl Y = sy S5l RIS VIR @ik > PR =
[risk fy 185 TR -
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Tl - TAERIR  FlE
“IJ 7 6 {[REE o [P ETITE"E'IFW@'JI'SI'Z"‘W’E?, ;

203 pfed W pRd o AR IIF Sspend (i (F1E R 2 0.780)
42T 3 fed IR f Lo » BESRETIE » — ik LA ce P 5 Ha
g & (FE fFE 0.752)

WBiAfrd et RIPRpEAPF > AFFEe TS EH04F > 7 € 5 LhED
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1572 2 e > AFBHEPLEREL L LS L HEH S LT ARAR
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21 3 o apipr > R ERFBERL I LA LEXF - RRAEE R B g
B AL THe- 4 (FF 2 0.701)

18 F A e B RH # = (bldr— 420048 ) o FH 1 L sE 2 A K Y
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SEEREPP A S A s P 5o s D g - [
T EORPRS I S ACH ST RN R R R
(1995) Pl i gt ~ PSSR g ~ SERR I | B RPN, EIFFI‘
A R GIEEGD IR R R AL o % DR AR
o H 7 RhRRAR BRSPS 7 BRARPO R i — 480 PIFSH ISR
A £ T R

A8 ST ) PR ATRAPLD S I 5 S T
foy s TR T TR o S R PO
TR AT TR 1B ) KRS P IR
FRERRE ) HI%I5- P -

e S
IO A= for | ERPER ORISR R s » v it -
ORI TN ~ 5 TR I OISR i 1) S Rl e H o
ety [P A G DRI S HT%%W IS G
B~ TR BARYAT N R ~ R AR IR =R NEr (PORAEE ) TR F'JFTJW e
AU IR EI PRI 5 =t o SRR R YA P Sk R e
Hw$?@’mﬂ#ww%ﬁﬁo

R ORAE ST

(RRA R T R 25 2 i V£l S Hlﬂ%ﬁr[ﬁi SRR E SRR
K> 053 [ SRR e SRR RL B 2 PR S o
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TR GEE AR ISR SRR E NIRRT - ORI

95
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IR ORT S A - SRS 17 50 R
FPE IR FiR s E R [fl Ly 73’"'!5”[4 pilE o A
Wﬁ'W%W?Q‘nﬁEF#IH HIGRAH R AR NI H:“HEE 175 B

ﬂ%qu?f[
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F4-12 T[RRI AT

B2 s Fioyks
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SYPTENEE > VRO L 119 © o (IO SR 28 H 55.6% ;
AR e v o 465 * (80.4% (SRR 5E%H 30 ¢ o 7 14.0% -
iSRG A B e IR [l [ o B Pkl ‘17
AN 5o AT I*E [ e ey A | AT < 1 (AR AR £
PR YRR TR SRR S SRR B T AT ) LA Levene
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S i S MR, P RS R

413 PRI SR BRI F DY I YT

RECE TSR Rl F iifi P fif
L5 3 S RO » %5 B8 2.60 171.957 0.000***
B L ih’j@flfj‘[‘ﬁjﬁd"‘\ [t Fl1 4.43
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LR TR SRS TU I JEI*J% ?‘fﬂﬁﬁ@p?
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FORS ~ I SeEEE R PRSP, S R R R YA

L0 R TR S O [ € PR R 7 B R
1T 28 (Scheffe method ) 52751 i 21 it = 7kl ™ @~ ATRHIER
P SRR R JONR T (ST
Fi oy 0 YA R R L R B T SRR
FOPSh Tt > = OISR U R o R B

Hd-14 TS S RS WIS B

TEH IS SEZL G F i P i

T I B3 5.06 5.621 0.004**
fli 5.23
i 5.65

Ea b ey B RS A T (% 4.00 6.137 0.002**
fli 4.24
i 4.70

JREEE E T = 431 16.240 0.000%**
FlI 5:05
A 5.62

SR I TEIE N [ 4,96 9.343 .0.000%**
I 4.95
il 5.68

R A 3 5.35 11.273 .0.000%**
fli 5.30
] 5.93

(*p<.05  **p<.01 ***p<.001)
=~ TR TE S O YR TN S I BT R B BT

TP | T AR S (R 5 PR B Bl AT | IR o i) (@

FEZe 3R WOAIRYAN PN T > TIPSR o0 AN 53 B PR R [R) 2 af)of ~ 71

RS RIS Y JﬁJqu =R B TR V| At Levenedim ,
R B AT (p>0.05) -

T

SENGTT. o A R Rk PRI R AT
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FOR © ISR SR S TSRS

R > FEs R ORI B e PR Dl RS o B
FITPTE T 2 POl - = I PR Y ~ [ 2 RO SRl F
(R RPN e P e HRE s )T PSSR R OSSR SN AT

ARSI R O A H‘“iﬁﬁ > B [ BRI %~
RIS B BERII > PR TRECHYRT N b TORAR B e
§ o RS

b B P[RR R Se R POy AT PN SR I SR R e B [N

4% T 20 (Scheffe method ) i 51 i 20 Ik o T s RREH R 2
AR o PSR S p  = A0 5o I IS T R A B BT i
RIS I R (S S s T E R I

F<4-15 [T SR TSR T 2 U P AR B A

ST VA bl 8 F i P fif

i PR R 2 R [ 361 67.773 0.000***
Fl 4.48
il 5.55

R S s 3.75 11.018 0.000%**
fli 4.27
& 4.69

BT B3 3.25 9.151 .0.000%**
fli 3.97
) 4.40

(*p<.05  **p<.01 ***p<.001)
PH s TSR R R R Y e R S P R B A

PR T[T To (BELE  H P R 5) PR 18 o ()
RS [Nk ST AT 5T SRR S R T
PP ST - S REINSTITY ] AT Leveneti 7 B HPAL
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ok eSS o PR 7 T M gy » L (A BRI E R~ I (R
R = IR ORI S e = e = i v ey (R R e B
SRS - T PR S T SRS ) S s R A
[l = BRI F 7 S IEORATES b YOS IO T K PR
FIEEREy < bh e TR S S PRSP R e R
VAR [ S (0o £ 5 R -

B o e RIS SRR SR (VI PR SR VRS i 2
sE- W ZpiiF (Scheffe method ) X7 51 i i I - 74 I8 0 Evise sy
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s 1 (SRR A S AR L | H SRR S A VR
B B TR S L R G S
B SR 2 RS ok VTR R T i 1 -

%416 VORI 1 e 1 D P B A

SETiE TR, R slie F i P i
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il 5.00

HEEE T pr B3 4.29 10.572 0.000%**
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A 5.14

el (& 3.87 5.106 0.007**
fli 4.15
i 459

(*p<.05 **p<.01 ***p<.001)
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ORETEEERE R - TGRS, o TS T R 0E5E
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PRI ey - 18 %’T&aiﬁ’%‘ﬂiﬁdi%pm%w *ﬁ%’ﬁ[liﬁ’ﬁ%%’?ﬂa
o b TR DA IS S LTS R g
YRR O I » 5 PSS [ ek B S et R
I -

ﬁl%ﬁhﬁﬁ%@Widﬁ*ﬁ@%wmU’qWVW%VHwirE’
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FORS ~ I SeEEE R PRSP, S R R R YA

FA-1T T[RRI SR Rk BT AR ) A

TS TSR, T ISgE F {ifi P {ifi

TR /i [ 4.70 3.759 0.025*
fli 4.81
i 5.22

WS 53 4.77 7.270 0l001+*
fli 5.09
i 5.48

ﬁfﬁ it b R 53 4,61 5.636 0.004**
fli 4.49
i 4,95

(*p<.05  **p<.0l ***p<.001)

s —T&»Lhﬁi‘%&ﬁ (BT E127% =N Fé}»%%ﬁlff JipT

ek A TS S PN S AR T I w?&’f%ﬁ'rﬁﬁﬁfﬁﬂﬁ
PR LT PN R DR DR R *E‘F%J L

(= ) AL 5ot R A O R B R %‘é%ﬁ'%%ﬁ Fr

i iﬂ%‘%ﬁ’Sv*‘l‘ikiﬁ'iz’ﬁ@?iﬁ’iéiﬁ%ip?ﬁwﬁﬁéf?ffgl%aﬁfrﬂ%  PHE N
)T A 1 < SRR RO R 2 R~ PRI AR T e HE
e SIS S H IR0 T~ SR ]~ S e e
HISE R AR -

418 T SRR AR LR A A

et B E R | E L
R ffl P i R il P i R | Pl
R 1 0.226 0.001** | 0.258 0.000%** | 0.184 | 0.008**
S ] 0.314 0.000%** | 0.358 0.000%** | 0175 | 0.012*
ST 0.392 0.000%** | 0.474 0.000%** | 0.330 | 0.000%**
) 0.367 0.000%** | 0.426 0.000%** | 0266 | 0.000%**
(*p<.05  **p<0L  ***p<.001)
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g AT E e A B S i M3 5 Bl SUSEoTt- g
(=) BT P RS B A b

JF%%T—Fﬂ\ e T ;]:I??jn. l*}éﬁg’g["&[‘f{&»jﬁﬁ ﬁﬁ%n Pk %\[Eﬁ? E[ dj\ Y
B S PR R R P A Nv'ﬁf;fzt’ﬁ:-JJﬁ@*ﬁ?ﬁ > ST
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(*p<.05 **p<.01  ***p<.001)
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(Challenge ) » 524 1R85 it 047 e Ep g RLEH Py 5o IV el
PEavgtdl > RS- r‘«?{[l‘%‘ef‘v[llﬁﬂd%[f'i&bfﬁ{ %48 (Fantasy ) kL
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