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Explore the Influence of Flow Experience on Affect and Creativity in
Designing a Simulation Scenario

Student: Tsung-Yuan Chuang Advisor: Dr. Chuen-Tsai Sun

Institute of Computer Science and Engineering

National Chiao Tung University

Abstract

The purpose of this study is to explore the relationship of students’ flow experiences,
affects, and creativity in designing a simulation scenario. This study reports on research that
uses Csikszentmihalyi’s flow theorytand  three-channel model to define students’ flow
experiences in designing a simulation scenarto for seven weeks. Participants were 51 students
in Teacher Education program. The experience sampling method was employed to collect data
including challenge-skill measure’.of flow, score measure of flow, measure of affects. In
addition, consensual assessment was used to evaluate students’ creativity. This study
concludes: (1) Because of different challenge-skill condition, students are in anxiety, flow or
boredom state. Different states generate distinct differences to flow score; (2) students’ flow
score have positive effect on positive affect; (3) flow score facets can generate distinct notable
differences to positive affects (Flow-consequence > Flow-antecedent > Flow-experience); (4)
flow score and its facets do not have notable effect on creativity; (5) students were allocated
to five groups by K-Means. Most students have better creativity with higher flow score. Few

students with lower flow score have the best creativity.

Keywords: scenario design, flow experience, affect, creativity.
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etal., 1991) -

Flit o AR Y ESM enif 2l A > i3 it ESM eat BEo 3k % E 2 ff 5 B~ 4k (Event
contingent sampling):n ESMr& 5 ¥ E 4§ pEF BRI ER A FRELEHP

CEE BERAE 0 D E N B TR e 2 BRGRAEY § Lk
= s “ ,i—
224 iSRS
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ARG - AP ARG RSP AREEF BN EARR S T TR § A
@4 & g 2 B8 o Csikszentmihalyi(1996)% 34 37 % % 1R = ﬁ*“iﬁ BB B AB T
LIRS FPATES o 00 HRPEE R LI B RER R AR5
hEE ORI PR A FHEFLRDEE A o MY PR L - R

IR0 3N s R AR 4 RS

&
w2
i

s
%
\‘\
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T
-l
4

- B e oo e G FA I Rk e R LTI B L LR
T R flgers Ao B Lo ARk i > B 5 A RPFRBE o otk
§ﬁ§°@ﬁi%%%@1’%‘?iﬁ&%“’ﬁgﬁzéiig%ﬂoiﬁm(m%)
RE S RN AR E o A A IES o p A E A L g B A

B MR £ At AR B ¢ F 2 IR R ENA T B R oA ss

T PHEERTI Y MR A RPNE ARB T AL ETRIRE  FLa T
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- # 3 i et ] > Tomking BURFHETN 0 A ST 0SS T L6
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B ARE Y B DT E > A2 B (excitement) ~ F fiz(joy) ~ %t 35 (enthusiastic) %

§ 5 (NA)R] 2 BE T2 7T E o Rk L & 35 R § (distress) ~ & JF (fear)

4 # (anger) ¥ o

AR F 1D el r o AFAREINEPE ¥ BRE LD o FER G
ORI f e g X R FIAT IR e s AP R s LR e
oD f el BRI B HAITARGREND f e T A R AT
TPk RS R 392 (1998) ik 45 Levine ~ Wyer £2 Shwarz #7:% % i 4 &

o 252 HR TSR E LB G SR B REONT > L - F AR

-+
|l

PRI E S LI AFETREY M ELAZ R

4
|
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PR RS BEHFHE LI PR AR AF L P P ER P

HEFLIRERRIAL £ AT b ED -

3.1 P

S

TE AR AR M IR B A Al 4 Y TR I e 8 ORI B AR
”Tlif#ml;gm 7—615’}#@ 4o 3.1 7o o H Py [E2 1 R RTFA (e B %IE r & bt’ﬁ | 4
BRI FH AR R EAY B AR EEHAZSRKGREE 7 FAE

W%Emg 2} 2 . ‘_-k); }'@]—}?ﬁ %

R R ER

£IR
HII
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3.2 3 iBEK

TR S R TR 2 (LR 31D RO G B AT

BR- EAFA R TAZERE A A4 ok E Tz ¥k 3 7 e s 38 o
B A AP R D TR M TR e R
Bz 184 F;aﬂb;‘%/,,\g:J {i’fﬁ\i ¥H o o «}; % Pﬁﬁjg‘%—%%@ o

BT FL AR o (iRt TRl S F e B

BT c B ThEAN, A HE TRl 3 A RSEERE.

33 P ¥ %

ATHE AP ROFALHEHE ERaSAFEEE T Y ohg 455 4 18 (3529
%) %4 331 (64.71% ) & 51 o #5552 ¥ & & %4 i Power Point chiA & 4 >

PR N BB AN I S Ll R

*E Y %% Pearce etc. (2004) L H A g ¢ s * enl S E B I ende R — B 3R (A

RiFEE A ) RPIEF A AFBERIFAY awlixiEE > JIr PREH N R AKE

=
o

,\‘&v

% /?IJ—%"’FJ% ‘]%‘ij" “J-}:ﬁ—ﬁzﬂ m—rﬁ EIJ rr;i};b E‘ 5 mﬁb ) ﬁi}i , \34 5 I’;;—u

EEE A (BREDEF PR IFR ) LB AL G A4 L Likert 4 8582 4 >

g

Pl A28 M T0, RMA2LF B o UTZHP 2

LDpesag 0 R BB s Pt RABR 4oie 2
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ML T RBER AR RS o 0E R PP RILR o

2. TG ) e T O E R RS HE ?

AL RBR ANB R EARY L p L RATEE L i
B o

342 s #E £

RE G %4 Chen(2006)% & ch TiLim A S 4 | BB 2 ANB B LAY Sk
& o B & AR g5 Csikszentmihalyi(1996) %73 ez G cne ZF Em k> w7
¢ 7 TPegh 2 iy o0T 7 (challenge-skill balance) | #2 /5% 2 p &2 5% (autotelic
experience ) | % w & o Chen A H 7 ¢ #Lz 4 B 5= B oz a 3
(antecedent stage ) ~ " 7L;Z ¢ | (experience'stage ) ¥# 4% 5 % | (consequence stage ) e
FlhFE L R SRiete ¥ SRR G B Fath et E P e Top e o TR EETR
SR M- h RASF  FITATR - CAEs W Likertd BB AR 1, B AR

£oT9, BA R 2P E o T AR B S

L% %% #% (antecedent stage) : dn 1B 8 fid s ¥ 38 » JLiZ Bk A B enlia) > ¢ 4
w e &0 W2 w4 (immediate feedback ) ~ F #_ P 15 (clear goal )~ {7 5 2 R a4 -

( merger of action and awareness ) &2 /A 741 (sense of potential control ) » 48 P &1 4o

\

AF RS e BR AR P ES ARG A GFER )

2.72% 7 (experience stage ) : Lh B AER? = DPRERSTAE R OED, &3S
Z e & > W24 F 2 (concentration) ~ p 3 & & 4 (loss of self-consciousness ) £
PR 4= ¢ (time distortion) o 4 P B4 @ AiEE I EH Y 0 FLEN R I URAR

i;ﬂfﬁfmmﬂj‘<%rﬂ& ;IE"‘J'>

3.7u% {4 % (consequence stage) : g BB d P GRARR G D) ¢ 3

B B R WHEHEMFEAE (positivity of affects ) £2 P-% et F (enjoyable feelings ) o 4%
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FEEA F AT A PR UEETES FHEHFARE G - TRADE B RT 0 RR
Amabile(1996)#74% 1 ch % REBITE 2R 0 LA TH HFo AP apER L p R 230

e

Ao

%31 B &g | R
gsi/,,\—%z ézk;\ Sl
FTAFFE L fRFAGIEE 4 > LRGN ER IS S
%bt”ﬁ\)%’a i

A

B *\)Hig‘?ﬁlﬁﬁﬂ"w%‘fdr R BT a4

C FTAPFALREZHE 2+ o L G0 d ass g
56%*’?) P AR AT A AT B

D R =y YT T
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-~ _%"75"\, '*A.’I-—E'- ; )}f:v}ﬁfsé;

I B REH 23 PARESTE NSRS 0 T R RE TR RA ) - R
BAp g a4 (0=.95; Kendall’s W=.52 > ¥’=57.681 > p<.001)> H ¥ & TR | & B> >
A% - KRB (0=94; Kendall’s W=.63 » ¥’=69.523 > p<.001 ) : @ 22+ | & B> >
A X - REAY GBS (02925 Kendall’'s W=45 » *=49.167 > p<.001) » & 3%
#TE %% o Bid F) Amabile(1996) #7270 11} P gk B A EA K B G B A D

EBARRE o @ o BIEA RLIE R Y E'?’??P%\Jﬁ— REFEALE320
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s g E 73

R EHR HEA Ly g BdEp
Kendall’s W 611 .617 501 439 455 379
Xz 67.252 67.886 55.086 48.316 50.064 41.727
o .97 91 .92 91 .93 .87

N S AT T

AT AR TEE 23 2 FEEES > RREFHALTELN I I AT R
Al S P TR AVOR 0 A BT Y PHE R R (T L 2B o 2 0t IR
EREA R G B BEFAAMIEN  SEATAFERAR 33 FML PR B

5 i b 5881 ~.922 2 B » ¥ $9:2.001 B R o B B IEA L E 4 4p g
Mo R Mo oA ke B AR KR Wt e R R WA ] o -
R R R o

%33 gl 1T % T ARE L e RcieR @ Lmipl ~ 47 % %

i £ & I ElRARS A
£ & --

$I7 620%F%

BIR (Eg-d0m 920%kk @R *xx

M 16.16 17.07 33.23

SD 3.79 3.13 6.31

£p<.05, **p<.01, ***p< 001

344 FHRER 2

KB g2 a2 (1998) “recenli i bR 4 (AP ¢ 2 5 THF8GR G
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4% i PERE TR e
L 26 36 A 55 6f  Hde w2 #fe

o N) (freq.

TR 14 14 9 8 3 1 49 122
T%R?F?EA 10 15 14 4 2 1 46 114
B irrE e 11 17 1 6 2 4 51 136
AR BB A SEEROEVERER DS FF 2§ £% M SimSchool E e Ed 0 § 2

R EAIP RREFFRERER P R T v Tanp Rl koo
2 BAESS FECE RRBARBBREFAER ) AEAR o TR ERERRR DT AP E
IBEIT IR 0 3 AN A BiA K51 i o

20



rE Ay E%

FLHR R E - S RERY SHE S LRER KRR > AN B
BRizash ~ HEEE pli 4 AMPTH EFFREIT AR ES S | &
WP A A TR RS ARG ABRERE RSN R RS K

;—}sﬁ 4 ff 4 o
4.1 A X e 47

ARG ES AT hm e TR BT AR AT 2 G oA AR R

Fgor Tiw | 50 %78 BRI PEE A Lz R EFIMELR -

ARl TR g R s R A D TR e RE R ¢
’ﬁt‘fuifﬁ‘%{?fﬁﬁi“‘ 4}§ m/b/x/” gﬁ d r/busé\ﬁit ™| "Tﬁz—’;‘—’f”%%im ’ »”’i, .%L';%_%\

3 NEE T R AR 2B LY RARIBL o FTOEAN S BAL G
f“' L |,L f‘r Yoo,

2\41 §4 "']‘%‘ T«»’{;Lﬁ‘fié E'T’/w,\/’v\ﬁi#§-‘g T

> H(N=51)

PR Eul I B IErF B 30

(freq.=122) (freq.=114) (freq.=136) (freq.=372)

M SD M SD M SD M SD

585 126 571 1.14  6.01 1.15 586 1.19

1.10 562 092 557 1.07 554 1.04

—
=N

s
I~
pf

RE

e
o=k

o)

~

[

~

TR 573 138 538 136 573 148 562 142
iR B 565 1.04 555 098 579 106 567 1.03

2HE L PR AL FEFEFREDLRIPL 4]l AR Dz Bl &



TGRS ETRFOAELS S AL RIRTARES o
412 2 B aizs it B

AT A RS TP ) & TR k) FEFFH2 R b2 HRA KR T

FRFE Y& - TS A T, L% TAza ik

Bk Bz fifets Tlzrdk, 5 R¥H > BFETOELIE TR -
242753 2 HmA TEw R TR

TEALHF AT ARRBLERFE AR REE L DG EF AR -

242 HAPu AR A DL RFE L
2H(N=51) 72 (N=18) -+ 4 (N=33)

Hm M SD M SD M SD t

FuE 586  1.19 581w 110, 589 123  -.649
VEPE 554 1.04 556 @104 552 1.04 363
AR 562 1425 576 137 -« 555 144 1321

c")—
e
Dy
g | g

~

567 1.03= 570 093 « 565 1.08 413
*p<.05, **p<.01,***p<.001

413 2 LI ERAOARE %

AT OHBA AR RAY o g (B PR(C) A AL PR EL T

Y

ARG RARES, O L AR AT R BMARBAZEIFRIELZ B
B~z P TRAZKREINGA G BES oB 41 1 0 A BRI A
AP E G A F T IORAARR L o T A F TR RS B - BREL D

Bl 175 RE4ERE > = B MAEEEA ] 5 (4.47,3.30) ~ (6.11,5.31) ~ (7.75,7.32) « A F7 3 #-i

la\/ },\7* P\—z';P‘Nl:\m/u/ «‘!:» la\’}?g"m/‘b,,, 4—%
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9.00
‘}JL'J;’? Ef- B
| (Flow 4)
732 b ; D
(M+SD) ?&&d R
&g@k : (Flow 3)
5.3 e ’ S
(M IR - |
(Flow 2)
3.30 ST N
(M-SD) S
B E - E @O&.
(Flow 1) § ’
1.00 4.47 511 775 9.00 R
(M-SD) (M) (M+SD)
Fldl AR2R- Rl ARER? ;A2 Fe Sr BRE -
Hie - ) E=1.00 ﬁx-‘ B=9:00 F35E=6.11> &% % =1.64;
PeF B B=1.00 B =900 T ag=531 L& £=20] o

(1) FEizgr i

ARG HATE B A RS AR Ox9 (RRArEla B AR O ARG (TR
I?) IR R Av\’)f"’rZ\ i;“'/ul)»«-\!'—'m&fﬂ’ (ﬂ,z\ 43) _?-’Pf Bl 4.1 /L»/;:;_Fﬁ.:_ ?Piﬁﬁ”?v’év\
> \‘j&‘/b/ g2t %‘7\43 45 46 47(3’3‘3‘19‘??%?1@) LR 'K’gﬁ"/ /%‘1*/@\/';“;{"\‘

K- N P
B S MAvkia B 44

A4l T B2 SR ERERE A R LSS FHE 0 BEK L 3333% 4
B 1 35.22% ~ & Tk Gk 31.45% 0 = B i ek R BB 30K 16 1/3 ¢ i H 3
H Bk x7=2.000 0 df-2 0 p=374>05 FRZEREZ T AREELE > J 2B AN
BERFFBEHF LG T LE Y e gt b R A4 TR E R A R TI R

RSB X S BcnE AR Bt B 9772 b o JEH 5 DIFIEERI S (S P o
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% 4.3 75 Az B Ecs T (freq.=372)

9 0 1 1 2 1 1 1
8 0 4 2 1 7 7 13 9 4
7 1 1 1 3 13 12 23 9 0
P 6 0 0 2 3 14 17 15 7 1
B 5 0 0 0 12 28 14 14 5 0
©) 4 0 0 1 2 6 13 12 8 1
3 0 0 5 4 2 6 15 5 0
2 0 0 3 1 1 2 2 13 6
1 3 1 0 0 0 1 1 4 2
1 2 3 4 5 6 7 8 9
# i (S)
%44 B3 AFBERIFRY LHREZAZLL G
7 Ik Ry e iz Bl A T (freq.=372)
L iR &/ B x° HEEL S
TR 30(24.59%)  33(27.05%) . 59(48.36%) 122 12.508** i3
WIFEE 50(43.86%)  34(29.82%) | :30(26.32%) 114 5.895 ¥
HITRE R 44(32.35%)  64(47.06%) 28(20.59%) 136 14.353%xx i ¢
& 124 (33.33%) 131(3522%)r—r117(31.45%) 372 2.000 i ¢

%’ 5.097 14.214%** 15.436*** 790

%£p<.05, **p<.01,%%*p< 001

(2) P 280 G .

ARG MG B A G SR R BB AR OX9 (GRATHRAL B PIRIT 0 AR
THIE) P A LR HEAZRGL T (L4 45); 22 B41AETF=Z R

m‘?\:/va\—’ ‘\‘%—/u/;‘g‘!—- ;tz‘z‘\ 45 m/U/;\——‘!:-lziﬁ}% %‘éﬁ;‘ﬁi;rﬂ)\"ﬂ:t;;i J'l‘ét,?:,'gxﬂ_:l /fgzd"\' 4.4°

A ASET T B ST HIEERE 2 R A G BB 24.59%
doid ke i ik 27.05% ~ s Tk A 1k 48.36% 0 H ¢ om Bk in BT B 0 ik 172
RARITE - L AN UM R ER R R RR STy Y % 0 =12.508
df=2 > p=002<01 > FR=ZFHEEIHFLE > 2 e B gFRE - J 2 BTk

Rz g 3 g 4 5 3 A f 45 e

24



% 45 DI PEEB L EBES BOA ( (freq.=122)

9 0 0 1 0 0 0 0 0 0
8 0 0 0 1 1 1 2 2 0

7 0 0 0 2 4 2 5 3 0

Pt 6 0 0 1 1 3 5 2 2 0
B 5 0 0 0 5 5 2 8 1 0
©) 4 0 0 0 1 1 4 3 5 0
3 0 0 4 2 0 2 8 3 0

2 0 0 2 1 0 1 2 9 4

1 2 1 0 0 0 1 1 4 2

1 2 3 4 5 6 7 8 9

# e (S)

(3) K FEaLzEr, G

AP RT B2 ARG B AR 9X0 (RRATH 5 PRI o SRATHER G
FRIE) DR AT 2R H GRS (L4 46); T2 RALAZTF=Z R

FE A S N A EEL ) A 4G A RERR BE LR EER AL e ha B A 44

4 4.6 JIPEE LR B Bk h(freg.114)

9 0 0 0 2 0 2 0 0 1
8 0 2 2 0 3 3 6 2 0
7 1 0 1 1 5 5 8 0 0
P 6 0 0 0 1 7 4 3 3 1
# 5 0 0 0 4 8 6 2 4 0
C) 4 0 0 1 0 2 2 7 1 0
3 0 0 1 0 1 1 2 2 0
2 0 0 0 0 1 1 0 2 2
1 1 0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8 9

)
B 447 g d worg SR E L GRRG R E ALY o A3 Rk DA I

A5 B Bk AL b 43.86% ~ LRk AR 1k 29.82% ~ & Pk AL 1k 26.32% 0 H ¢ B Bk AL ek
EREE RS Q25 RARIEAHN R IR GER T TRE c LHE RS Y

S0 y7=5.895 > df=2 > p=052 > n.s.> FRZ L EL REFLE > d LA RPIEE S
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EE AT LA S LA -
(4) Gl ivrE e 2 A G5
AL R F 2 LRI B Ox0 (GRATHL 3 IR SRATHR

f;%jﬁ)fﬁi& /,,\‘%"’rz\‘fu}z"l'—,—/b/x%m/w\lr’f (51,7\47) ?9@41“,%3‘; __?pjﬁ

A MR EL s B h 4T AR RS AR IR A a FE 44

3 4.7 B (TR B ik 2 B2 BoA T (freq.=136)

9 0 1 0 0 1 0 1 1 0

8 0 2 0 0 3 3 5 5 4

7 0 1 0 0 4 5 10 6 0

P 6 0 0 1 1 4 8 10 2 0
B 5 0 0 0 3 15 6 4 0 0
© 4 0 0 0 1 3 7 2 2 1
3 0 0 0 2 1 3 5 0 0

2 0 0 1 0 0 0 0 2 0

1 0 0 0 0 0 0 0 0 0

1 2 3 4 5 6 7 8 9

% i (S)

K447 gl horg LRIFYERFRIFIFEROERY 0 B3 R EDA G

Eq.\;

25 Bk Ak b 32.35% ~ Rk AL b 47.06% ~ & Frk i G 20.59% 0 H ¢ gz sk R aik
EBEER S ik 12 B AT - LA FR RSB EEAZ o 8
HFF y 45k > y'=14353 5 df-2 > p=000<.001 » $ R FBREEHFLE > £ Mo

R o B IR AR R 4 6 S L

(5) 2P 2 PAZRE B ZBEA G -

~

%EH;E{E"‘%}%;; A P?'FEE"F;‘; ’%?ié@:/w}»ff*”hf‘* 2P?'/“/%E‘;‘ g‘;
//\E‘!’—./va 111' ’ ﬁl‘ —&r'z\ 48 ° '}'—»//\;P‘ 51’-\ 4 m/'—»/"a—:'—-\!:'j":—ﬁ 131 TE‘ ’ é"?’ b-F)» 33 ‘1} )IL)’L b_ﬁ;
34 B > WIFPFEL 64 B 0 SHEFF y T ¥ 5y =14214 5 df<2 > p=.000<.001 > 3 = FF

o

BEENFAR BTEINHUIEREY » Mo kbt

Ex"r"r

Wi

;{J_
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EEBERY > AFEEER- b 1298% ~ AEE R E 46.56% 0 ik E A

e

& =
29.01% > iz % sow (b 11.45% > S8 513 y? ¥ 5% 0 y =42.405 > df=3 > p=.000<.001 > i&

BEAR HraiARkEnFd AFBEHY > Motz E %o 0 =

z A
—_ —;—"k,;»/u()\-ji-

Ji

G HEFEY o AEE s b 36.36% AR % mC fh 3636% 0 Lk Kz ik

21.21% > iz % o ik 6.06% » S H F|F 4> 5k 0 y=8333 » df=3 » p=.040<.05 » £ &

FLE  MAARKEDE L AP HBRY > oAt tin ¥ n

>‘l\v

t\“.,'ﬁ-

BAFEE Y AR S ko (b 5.88% LR % BT (b 52.94% AiE % K= ik 32.35%
AiEE mw ik 8.82% S H FF y 45 0 y7=19.882 5 df=3  p=.000<.000 » LEE L P >

ARk OS2 ARPFEY » M kotaEas s i nzds

R Y AR - (5869% RS B o 1 48.44% i E 2 1 31.25%

hizE w1k 15.63% S8 F1F yf ¥ B 5y =07 875 df=3 5 p=.000<.001 £ A F £ B >

HA AR og 4 ARy p et imisn- s B itz inz
%048 B3 B NRRFFAY LIFRARES LR G

Vo R el R R A T (freq=131)

EEE- AREBC AREERZ ARIsr 4 x’

TR 12(3636%) 12(36.36%)  7(21.21%)  2(6.06%) 33 8.333*
WP E 2(5.88%) 18(52.94%) 11(32.35%)  3(8.82%) 34 19.882%*x
IR FE 3(4.69%) 31(48.44%) 20(31.25%) 10(15.63%) 64 27.875%%x*

e 17(12.98%)  61(46.56%) 38(29.01%) 15(11.45%) 131 42.405%**
2

X 10.706%*  9.729% 7.000% 7.600% 14.214%%x
%£p<.05, **p<.01,%%*p< 001
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BILE w3t s | Al s SA » LK F 2 > 3w e@Aap f okl

ITRFLDF il o EeaE BRIV E w28 o 1 A% s 54 0 Vil o

N

B A X354 P& B b KRG -
DB A PSR ERBESERD B L 49 K ToBkF 0 1w FEAA
LS4 (A EPIE A BERHR RS RARL X Sk R e
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