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AT R HOE & O B B2 P AR AL - TSR L BB B R I W OB TR SR A AR BT 5 D 4
TRAIT RHIREA - DU R E K T H D F RS R OB - HESF
B B E BT B Z S RS FF (Buelow & Suhr, 2009) -

RS R (lowa Gambling Task, IGT ) &8 75 i 7 # b 5CE FI K BETCE A kR
HEBEE - BTl T 85K ) K THEEBEEEE NG EIET R
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15 8 S S P s T B IRE 5 RE R RI0E 8 B I B 1 B 25 2 i DA AT (Hirschi,
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BN BEE D F ] RETE R K Y ME B E K (B AR AR B R SR - Nk
PO A R B & (B R RIS I (IS R B AR AT T Ry HY B R B B iy
By 47 Tl B B0 o R 1 SR A Sk B AR B R o 1 A SR AN R E R R
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A A e R AR S Lk 101

i e T ) P SR SR T Rl A B PROEL B R TS (L SR ANt - (B RERRRE R V47
JE\f PR SRR > 5 DU B A TG Th B A A bR R R EAE - Y - HE
st BOFFRNIANELGE5R - Al aeie A FERRHENRRER - RIS
AR (LA - MR S LRE AR HRAAITIRE - BEE S B ELLHME V£
A bR R - S B it & (G5 R 3R R BT ) A e DA o 5 s o g AT

IRIR R fm =1 T R Bk & OB ER RS - (R R G iR I E DS T R R Z IR
#e o BB E DEHNRETRIER (W BEIFRSEHEAEEY - Wik - SEEHR
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B bR SR IR T2 ENEFE R R A2 B - A AT RE2VE B IREEEI6E /1 B M PR SR A ik
Z 0 Bl SR AR AR S HERR 1T R AG SRAYEE ST (Baird & Fugelsang, 2004)
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EEFR R A 2B o T AR ) B T H 2 EE AR ) B R R(E
R & (R s rT DU 38 8 2 R R e RN S R T AR - (i A %
FHE 2 RS MU B Ry B P TSR - TEBVREIS IR - IREB B i B R EE R
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REDEREFRMEA 2B EE - ER5ER 4R AAFVEMTEEE
BrAOTT ReiReR - (RIEL - DIRZFEE I E D FRER - iiim SR 2 SCRCCT ]
EIRETRRRIERE  BEEEEN - AR /FERF DT 3
(5~ ZAEZISAN) - ETHEEE - THREREFEIIEEHESEMME - 25E
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It - FEBRE MR AEES T - REE SRR - it - — (28 EFLERL
FE108 R E R » BN LS EE A oflEmERNER (fillers) (HL18EEERER) -
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R ME R - (HETESHIEEEL - FacebookHUIF A N BN - ERZ Z MR A 52
hELFERRM - ) BTk P 2R =R - HAVER TECCTESBRIGHT - F2
T b R R T RETH AR AR E TR » 28— (EREE © " WA EH T HIRAEE
8%, - B(EMER - T RERREEH EEEE RS A, o B

d
MR T RSERHECR VAR RIEESHRIERRRAE - TEE AR
FIE AR R SRR AT I~68 « R - R A B

RATRER KA ETHIHAGS - FREEBR - B ETCCTHE - Mt e S
HEHCCTEFRNARE ERCCTEBHER - ME— RIS - fEEBRE - GFEIEE
ERFIOENESEGEY - &tk - FHB—ERNE - ARE O EEEETEERE
TEEEHCWHES AT e it & I E S R ERTE -

TEEFE I R AR - B R EBAIER A » 2E0H 19,875 (B4 2 E KAER
HIHEHE - MEE TS ETHEEE RN RS E N ENEES - HEE L EREE
BB BB A ETES - EEREEEET - EhREHTFNHERIEF KT B
19,875% (FFE—dmE=NBtGTBHET - g ERS2HEEERIESHIEY - E—RHKA
HIITS 950 » HEL19,875) ~ 5517,465% ~ 5515,8474 ~ 5514,328% ~ 5512,794
%~ B11,459% ~ 59,9874 ~ 558,345 ~ 556,89144 ~ 65,4434 ~ 53,1034 ~
2,079%4 ~ B51,318%4 ~ B5864%4 ~ H5684744 ~ 55214 ~ 2204 ~ 614~ H8H  Si—
JiTH - EHRRRHIE BB R R Z T ENE A - R PE RGN R R 2R &~%HE
HE R3S -

R B ST - AR ol =R 1 5 B A A DR A2 B A o 22 ] P - e
AE4FTR - ERAHRIAZE - HRTEERE 2RVIEF I RE2 B 5eis R - B K=
TGS E0NEF RSP ERET - MBI E BRI - ATREEISHEH
Bt & B E R B A TG R R AT - EE A E T REE B B - R B
Mg - RIL - AR ERR R IEIRIERE - 25— TEIE 2 2 B R A R DR
BiEHE  itg2RERETEMEEE - B IR EE 2 EE R TR R g 2
e ELERENE T S INE SR - RR(E S EEEIEF 2RSSR ERGT - 2
TAEFSIE Fe RIRR 5 iR (RS IE Ry » e Ry e T B A A S P T R R A5
R ST R A E S P T B A MRS - HHIL AT A B SRIE 7 B 5 I 5 1 4T A
[EIRIIB I - IEEIE R LTS IE R 1R & B 68 (A2 - 1B EIIEA | B IE 20 I
EfE A 68N [EE » [HHEIE 2 B IE P 1 B B 6 TAL [ E2 - (B HEIE e 2 BT 5 I
2B I AR A 66 AL [FI 22 -
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(Z) #BRERERS

B w2 F RS R AR S it & 2 IR E SRR A e TR - AN
FSEIRMAABE 5 (2011) ~ FEHEEESFS (2007) DIREEEE A (2012)
25 ETEBRERE S BRG] 0 NETEEBEREF D EHRERET R
I BER AT RETERZE RS REfE FRV23EINETT RTE - B5 0 (1) 3k
% (2) R (3) BEEAY . (4) REAHFEARSEEERTE ¢ (5) RIAZE
TR (6) FTZE: (7) 8% (8) Hhipt s (9) W& 5 (10) WHERS ; (11)
%Y (40 : 5B ~ HIGER ~ LIkfhay » Kfthay) 5 (12) FEfE¥E; (13) #
CRIFEAEEZE . (14) BEAEAEZE ; (15) BEERIEINES © (16) HEE : (17)
ME  (18) ®IF ; (19) E5 L2 (40 HEREGER) 5 (20) BRIELE - &
FlaktalfEmns o (21) BERRBAT (41 : BEIEEREGAERT) 5 (22) 28
IKIEE) s (23) BMEBZFAEC - KIEESHRE "oz, ~ "1y ~ "2, ~ T3
oy~ TaEDl b o FHREEREAIDL IR R R AR #A » BARFEER Ak
EROTEER » (EERE S MR G B R 2= R F A F - fECCTHIt g2 -
BEAREERER - KL ARG L RZERER AN BE O - SR
PRGEEE (EENE) | B T s W -
= EHERRKEET 2

B TR SCIRCCTHYRRERE » ARWF5ELAMplusHETT 2 g R aE R 17
( Multilevel Confirmatory Factor Analysis, MCFA ) iR .2 - FHINZEEFECCTIE
FREENENER - MItMEEHAEREMHEONE - KL - SRR E 557
Fi o AR R R EREME S = HERE - (EEMCFAT #eH
/& (Muthén & Muthén, 1998 ) > MplusEHHIERF IR (occasions ) Hia7 5 & A
THE TR R AH NG R+ TR A2 308 g T Ry R g O T o R R AR SR AH P AH A (R B
(Intraclass Correlation, ICC ) ZKFHE I ERHERE TR T E E— T AMCFAR A
o HHFFEE FIRICC/MA .10 (Maas & Hox, 2005) » JNERFFEEFERICC/ A .05
HEEEBEEEIE  WHETEEAAETEEX S LNE - HRE &
ICCAHA 1088 .0SHITRHE—FHEIT L E R 5311 (Dyer et al., 2005; Heck, 2001 ) 7
ZEDARH N AHRBE TR B L0STE Ry FIB 2 55 1T 2 g R HTHIIEHE - MCFASy B BE I
R B N TEAE RS S E S I RR (BB 45 -
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AR E R AR | SRR 5#iEt=& (»°) » RMSEA » CFI » TLI#
SRMR{UR FAE B ACE AL B HIIEHE - HIR-R T ER S ZRABTE » SHE KR
#eAEAE (Mehta & Neale, 2005) » At » AJ2E HAE H R GG B BB RITERE -
TS L HAIFEREF - RMSEA(H .06LL N R(# E (Hu & Bentler, 1999) + .08LAR Ky
A2 2 #iE# (Joreskog & Soérbom, 1993) i AJR#E90% (5 FRIG [ K A B HAE 2 5
i R A A R AR 2R (Hox, 2010) ° CFIEETLIE ST/ .90 ~ 95 Al #257
95D EAFRIEACEACE E - 1HR5E3EEAC - SRMR (standardized root mean square
residual ) HISE AR ME R BRI AR B T 22 TR RS - F BUE(RA .08 » R =UE Al
f# (Hu & Bentler, 1999) - XA ERH#ELE ST 2IRBEE(LAZRANE - [
FITEEEE - & EE (CR) HEY I EMIE (AVE) KAE - EEEEEE
7£ .50LL E (Hairetal.,, 2009) -+ fHE{EEE AT .60 (Fornell & Larcker, 1981) * AVES)
2 .50 (Bagozzi & Yi, 1988) - MtE R BA RIFREERUE - HLI - ARIHFFELIIK
#LiE (bootstrap ) fHETETEEIE IR REIS %S B - i AR A& HEE -
LHRREEIS % EREEM AL S MR TREMEEHEERERESE -

— BRI RRF R

(—) EXRH

F1 ERF DTS EE A M SRS G R B 2L - 1R R 1 A] %] -
TEERMEEET » BHEPEEBHEEEH R REIWEER12.13 - fFHEER
2.58 @ IR E M IR E F50.74 - BEHERE150.65 5 TEER SN MRS Hh S 80 R B0k
9.13 » FEHEZE 3,05 @ SEITAE B TR R0.62 » FHEZER0.75 - TERt 2 IRIEHF
B & AR E R I S P e 0R12.05 - BEHEZE RS2 .50 » SEITEHE AR E
$50.81 » BEHEZES50.61 5 (ERRAIEERS -FHI IR E0R9.21 » FRHEE53.01 - SEEEH
B AEER0.61 » FHEE0.70 - fEILGEBES - R EFIFEEHEEESH
HSE RN ks 12.68 » REHERZ 2,25 » SEIEHEBE FHAE 550,90 » FRHEE150.58 5 1E
AR S B 8055 10.01 - BEHERZ 3,12 » SRR E S AR 550,79 - 15EHE
72 50.77
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#=1
ZBEETEL FROHREEAEEREE
M SD
HL A 1
TERE AT BhER SR 12.13 2.58
PRI AT TS TR 9.13 3.05
B HE R 0.74 0.65
A RS TR A 0.62 0.75
itz EsE
TEFE IS RS, 12.05 2.50
POEE B R L 9.21 3.01
B HE R 0.81 0.61
WA HEEA 0.61 0.70
TEFE RS B SR 12.68 2.25
PRI AT S B hER R 10.01 3.12
TERE RS RE o A 0.90 0.58
AR R B R 0.79 0.77

(Z) BFtai

L SRIRERBSE ARV HRF 1

F2EWRFDFAESNEE THIAFIR SRS AT 68 PR RN - B LS
HIEFEVEERRES BB ANERNE - AIFVEAERREIEEE P EZE RS RS
HYERERRORES - MR B RIETR - R > S RRES - BV EERRIEES
R S ) B R RS RIS g = R ET R IR 5 SZ - RIS TS R R R =
RERRARE -

fEF2H - AR LAE DFER B AU E R R A E RS T RS B
t i E R R BN - (M E S - itg 2RISR g ERR T~  AAEREEA
TS - FOEEBMIEEHE T ERA T RSO ERRERE > r (268) 755
6.69 ~ 6.20515.23 (ps<.05) 5 N.Z - (EEREMEES - it g2 RESE L g EE
BT AHERERIEEE - B2 FAERMIE TS SRR 2 R E R - ¢ B0 5
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Fy-3.13~ -5.6081-4.19 (ps<.05) - WIFErERAJREREGE & » [E G IE R ThAOTL AN
ERESTRA# T D ERRAVIBFESE - PR BRI SR BRI TR - (HAERE I
EET - EEERE NS D EE R B st AR GGE I TR - R SR E

BRI BB A S T E TR A UL -

72
ZIBETAREH P E L ERRREZAIER
IR F TR TR M SD paired - ¢
FERE S
TBHETEAETS HE 4.86 1.31 6.69°
HE 4.01 1.62
PO EAETS HE 4.11 1.56 313
HE 4.52 1.43
itz EsE
IEFE IS HE 4.77 1.40 6.20
E 3.97 1.59
PO EAETS HE 3.99 1.56 -5.60"
E 4.70 1.33
HE 4.81 1.28 523"
A 4.17 1.60
POENEAETS HE 4.26 1.54 -4.19°
A 4.77 1.26
3 p<.05
2. it E 2 RBIEERIIRF S

AW FEAEL G 2R ER—BiG - Jo 20— BT A AL R 2R e R R 21T
B BLMrETREF E#E DFEHERRETRFEEEE - EMmaRE AR5
HCOHE FRAET BB KIHUEE - WL F A H B RS Sl RER 0 (1622
B BREE S (R R W (RS - £ TERL (Bie SERAEITR ) RIS
AR ARG ) SE(ERE BRI - MR fr 2= R Bk & 2 IR AP 1357 i
% - BEn LAGR - BEREEBRERENEVE  EibG2RESET - ERZEEER
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PO Ry HUT TR P R ST AR A7 1 SRR A= T R RI B2 B B O M DR i = - [RIIL - e i
TRz [FIE R D FA0E [HEE ES) - EZE SN AR EERAFENE D E - 97
e ag i - SRR T D E - EEEIFR2.40 (SD=1.48) - MAR#EE
il s 2= [R5 D FAERZETHA 2 A R1.64 (SD =1.09) » MEZEELE
t (267) =420 p<.05 - BURNHI MR AR ENE O ERT Rz AR H O KR
FEPAEE 5 -

BeAh - e & 2R EEE N IRER SRR R 2= R 2 # R S s
EREG-REERT - B - £ ES A G 2R ERE T RS EEE R
Btk - ARSI —HEEAME DS - £ LIEBFRRREEE 2% T RE
[F (S MR AR R - AT B — R E - iR O AR E IS 5T B R
FEAFENR3.S5 CGEERE D R65T » FnIFE RIEIERREBRE A 25 T RZERETR
R MBS RS FRIEENFEEE2HRAERBIIRE - VIgR3.5) @ fERHE
0 B EAE BRI B A A TR R B 155747 B Re4.06 (SD = 1.44) B
3.98 (SD=1.38) -t (268) =6.41815.69 > ps <.05 > B RHEVEMEGREZEECHE
TEFE B AR T ERE T - 2FRERIBHSEIIRPE -

3. it HEE IFE AR F S

Atz ttEnt @MEBE T - EF5 05T ERERZEAEES% - 8
CHlEESEESETEETEEE R CHIEES - BT A SC St & I E G 5=
BEFEUR » AR ETE A tRE - MERAFIEEGEE R3S - f5RE
B EAEE R BRI 5 R TEH S 15 07 RS (SD =1.23) Eil4.86

(SD=1.33) -+t (268) =19.998116.72 * ps <.05 » FnF A FLEERRFEZEC
TEE BB A E TR EE AL EE CAIEES -
— ~ PR EHE LR AR RV BB

Figner8 A\ (2009) 5k » &R A] LAE 8 25 [E RIRSR (affective decision
making ) - MIRRFIPEERS ] DA S 20 4R TR (deliberative decision making ) - fff
G el B 2 B S RS LS REA B BRI (B BB B I - F AV EAEERE T
BHEE & BN B iR B 60 S TR - BRI A RIS - i
G it TR H B 8 1 (S B RE RN MR A5 PTREARER T AN RIRYIRSRIEAR - IR - AR SRR
#BFigner® N (2009) HUMFFEEEIHELT5R - K D ELEEBME B - it & 2RE5HE
Bt S E S5 T = BSOS P e - (F R B e 158 I R SR
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TR =B E 8T - FIRRRY - i F D FEERMEEE - it g2 REE T g E
5N = (EFE AR IR (E R R R 21T R SR Z SRR SR FEAE A = (]
BIETE - BRI - Fra ERICFARE & T B8 M DR SR AR B 3 A P R SR AR R (I8 7
eI - FEVEBEEIET - FU=EEEBEENZ - LN AR ZES 55
g SeETH— g RCFAZ BEERIUECE - — B @ RCFAREELE RIF » 5
M 2 g KO E R B B R R R RO

(—) EBEECFAREEEK D

fRZETT R B A2 CFARE AT As SR - B U B s s L
BIF o RAEZEEE » »° (8,N=269) =42.79 * p <.05 * RMSEA % .032 (90%(5##
/TR 023 ~.041) » CFIEETLIZT A Ey 9981 98 » SRMREy .013 » £ B AR m i
FRYE » BURHMRZE T R SRH) — RIREGE & A R SRR B2 AR AR 21T e TR SRR
12 o AR Z BB Ia ) K R - AIRE LA ETZERYFEENE - DU E—
AR AT R R AR A WIMCFA B SR & RLE L -

(Z) MCFARERRIEN 240

TEHETTMCFARRE S AT HT - AHFFEEIRIBICCRR(E R FIMCFARE Y% © BT
RER  ERMERBET  HREEEFEREENICCE 58 tE2REET » &
I E R EICCE 53 itEMEEET » BHEETSEREENICCE
59 o BREMMEFBE T - A EFEBRREEICCE 44 tE2RIEHET -
HEEHEBREENICCE 47 itFEBNEEE T » SRAMEES EREERICCE
54 o FtiERERHE E S B HMCFARAEL -

MCFARJFE R » RAETT Rk — R ZREMCFAR X B 22 2 e 5 e P M £
SRR EAHEAEZEEE > v (16,N=269) =14.36 > p>.05 > RMSEAJ .00 » CFI
EHTLIE F51.00 » #HA (ZaE W) Bl (254 E ) ZSRMRS3HE 0078 .027
B ARREROIRYE - BUR R 2T R R SR A R RM CFARE =0 & F iR e /U
BAENRAETT R UVREER -

3 EBIMCFAR A NEAE#E LB RIVYIEERE « B LAZET R - [P EE
B VBAE B TE AR RS FE DUR VB T S S SR e - R3]0 - RN (23
EAN) #5 o REEANESESLE ZEELRZEFERE (TR .11~39) W
EE B IE N R A R R /KE (¢{HTR1.43 ~ 2,18 ps<.05) - #N (Z
EHWN) & RAEBIFERE S R RS S0LLE o VBB (E 4 B Ry 068 13 » B
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/INIR .60+ TEAERETR A SPE5 8 AR 7 B Rs (0282 .06 - /MR 50,2 FEHE -

3
RETAREN_EEZEMCFAER 2 REGIEERERE

LNz (ERFEE

TBESIERT SPE B

TBAE 8 IH kS| e — THR(E &
% IR =
R fBE (CR) (AVE)
HHAEx
——— Y1 13 0.02 .06 02
— 5 Y2 11 0.01
Y3 21 0.04
i Y4 .14 0.02 13 .06
f IS far’ =1
e Y5 11 0.01
Y6 39 0.15
=l ) =P
et Y1 .88 0.77 .83 62
— 5 Y2 75 0.56
Y3 73 0.53
3} o Y4 .83 0.69 .86 67
REIERE 2 .
T Y5 74 0.55
Y6 88" 0.77
F:p<.05

AR (ZEEM) BXME @ BELCRZATENRFER (R .73 ~
88) - HEHHZE/KUE (¢{HATA8.29~24.78 » ps<.05) - fH (ZHEM) EXRER
FBEEENR 53 ~.77  BE&ER .50 « BIESEAIHREE 5 51 838 86 » B AN
.60 » VEAEBTER I8 A E S B 6288 .67 - BFAHA 5028 HE « FIH A4 -
IR Z LR R AR R B 0SB /KYE » HRE AR .60 » TSFEa%8 A HY
BINKRIL 50 - BURNHIEZRA B G NSRS UE - MR (ZEERN) BRI
AATESHE AN E - A1 NN X R ER 2 E 5 R IEE B R AR -
BRIt - MCFARIAHR (2B B i & R e /AR B2 A B B R SR A £
HEmE -
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AW T LA A E VA 23 T R AH R R B9 5% (5 8 & FE I EE 7T Wal d i E » i
15 8 P B 0 R A J B TR S R R 2 R @ I » AT SRR P15 A 1 B B R 1
b SRR RFER By .62 (95% BRI THY .51 ~.73) REE1 - K i (il B 2 R A AH B
B R ETT Waldig E WIS SRR > Waldbg BB F16.82 (p <.05) - BRHIERE
PRI SR N R R B B M E TR A& B -

£ - 53

— » B FRCCTEFRZETRIBR

e FEAE R AT A B S - B FEEBREIEESE P EH T RSN ERRER
W TAERS RIS AR T BB AT BN - BUR T SCRRCCT IR aat Al e
HAMEREIZER - mIE e H D56 A2 H R AR SRR -

Figner$ A (2009) EREMHIEEH G RABELHIERIERE - Wt 2EEAIE
b FRRE - MREHAI MRS R & (B 2 BRB AN PR B PR Ao - b B = RS (LA
- AWrFesi - BEIMNS - NamEEERED BN R IR LS I E
At B S TR RI ERR G - i E S E S D E MR B AR - nIRERE
BRI RS E T TR AU AN RIEEE AT 2 A RUE » WHFERE RN - (BrE LR E
FIMEAERS RS SRR AR S« AR BRI (TS - B e MR TPt oR 6
W AHEEITIR R - IR Figner® A (2009) HUBFFEEI - EERIEEHTH
ARG AR o AW FERGRAEANE B AR LB FignerSs AR #8350 5
HYIRIAl - ATRE/ZEIR » fEFigner® ARUBTTEH - KHERHER ISR T BEE R
=fE7kHE > DAZRFREESE AT EROR - AT FERHBR R - SRR B
FRGRGNE SR LR EKYE - aJREA ISR RIERY ] - 55— 7 - A AT eEERR
EHEVFAER - NEHEARENEZRNIAEGER S ERE - Rtk - FD
AL TR RE MR DR IR AR T RIS B P P IS T s v 0 R I R SR A 755 O SR T RE S I
- FAOEME E R RERCE R R - (EREERE M SRR - DA
FOPETRIER = R 1 20955 R - PP al #ERm B O F 2 R RN R SR s rh D Bk
FreaE s (40 JoEEE) - WA S RHERAEHSGER A AT RENE - THE
[ H B R A P R B R PR 2 - DA B F U LB R SR FH R B R L 1
i e e e B T (0 DA R e e A A RE TS AR At e AN TS (L AT (Casey et al., 2011;
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Steinberg, 2008 ) - At EICauffman® A (2010) FHAEPL © Cauffman® AHIIFFE
e FOEBRE S ML AFIRGERE - that 2wt h 2 5 v DI Rk = T A E -
{EATATREE R IR A EETH -
Z BB ETROR

SHEEER TSR - AR a2 B IEET - RS S 22 R
DR 2[RI R T R il - 2R(E 38 F D FEHR A R T RAVECE » MR N R EE R E
FIEHEDF - HIRGEEREZRENEOE - BERSZAREREEE CHFL
HUOMHE R S o I BN GRTERZ B R TSGR S T - B FEEA R E
HHCOHREE2ZREZRBMEE - B At g 2 RIEER TR RR
ThomasEiMecgloin (2013 ) HYBFFERSFAERT - fERt &M E B - ARt g5
BT - B TE T g E T RER R T O F N E BT RIVE  E— S HIY
738 B I T R SR A B E A5 SR (Akers & Jennings, 2015) » Al » AHf
FERTE I E SR - 3ET DARIERE R BaHE A S e T AR (R it & B & S R SR A R B3
R MAHEESTOEREECERREETEIER H O - SR HEEL
[Flit &2 BB TR - FOF R B TEIEEE BT R RE R ESE
HRtEIE - A EsEE TR - S EE R - Hifsesn - 5
CheinZE A (2011) FISmithZ A (2015) BYRFFCEIRMRT o fEe LakbFoess = aT s -
Rl B 2 IR Bt B E S SRR S fE B R A M RS G T RE B A B IR BRI BE L
o
= - BBERRIEENE

FHABuelowEdSuhr (2009 ) {EEIBIASEE R igH - & AiHR RS & B ms a9
BT EESUE BB R - R - AIFFELICCTERET R - i = (155 TG
AR 2 Bl iR B F AT BRI 3 RIE Ry 5 e 1 R e R SR BB 1 R B
PIRAIZ = (51 - ST XCFA » F5 R BER B ok iy A i g
B &R EECE BRI - (HEREEEE T eHA M RER S - RSt o
WL R 2 E NI R A N2 RRE M EZ R, » R
[ &R =T R RS AR E M ETE R 5 - FBL - K ETMCFASHT » 45
Mt a8 5 - MCFAZERS B S A LML B AT - BUR R ba A sny — KA A
B RIFEBSUE - E—PoiiENELERER - 2R EREXIEANTELER
o kRS R ZHE R RERZ M AR RIFI B aC S B Em S - SR T
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Ja\ e R SR B A RS RE IR - IR AR - MR R EREF D
TR T RRZ BRI R R B AR LRI 85 P fif A1 e 1 DR SRR B AL 55 [ B P 5 S T8
FITPERSR o~ THEBZRRIEREI TR N EE2 A SRR R ERE . - DA
e U TR 1B DL T B SR T BRI R SRR ) = A - T REE R
JeR B b o I EAUAEHENE: - IS BRI R BT e w O ERIRE AN T E
PREVE R IR RS » 55— > AWFEAE R @ HFignersE A (2009) 1EEFRIRR
WERERRRGT T - BACRERES G - REEEMRIERRHE - RIS ER
RIFETEH SR RIRE - n] e T b PR TS B 2 Je Hh P 7 S0 B e A S 3
BRAUSCRF - AL BIILMEIERY SR -

- ERAERS

—  Hham

IR E R B, - BV FRETRIRR I H B IR IER — AR R
HURG R - SRBAH RRE B RE AR R - (EF D E TRk R - S T
EERAE - AR - [EEE IR e SRR - I ENHE
TEFETERR (40 IGT) - ERTE IR R Gk e T RS LRS- RERIF &
HIE DRSS MEELRE A MR R SR RS M CCTEEATFRIRREI & 5 D AR 15 #8 M: BLEE A
PERRIERR - (B I EAERERER N 2 - BAERRGTHOR G - AWT5E
RCCTHILMER » — A {LEFsaeat - DA RIS M IRHER - 1S8R
SRHIKUE - BEFERE RSN - BRI RS TL BTN ERRET - AEE A 8 AN M 5 AL 5 T
B R DEE AT D FE MRS e reR - BURH RIS RG
HIESE - TRt RS R CCTH B REME(EB HELET » S9— 5 » JRCCTE A
B REERENE - AR ZTT R R ENFZWAL & - FII ECCTHEGHE =
HETTCFARTRES A 5 (RIS T IS B IE N ) (SRR U R a2 B A A5 - T
AWEFERR T ACCTIR SRR E R aToh - SRR L & S22 B am B - A TRk &
et GE B EGT - WAl E Rt AR ARREE G R T RS EE
TEREPRYEERR SN - WIS CFARZU TS DA - 1o Bt a e ok S R U Y
VIR -
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Z HREE

AIFCATER B BT - BERATERMERE - BT A8 UEREL T ERE
R - ER g 2B - BT O rEBsEGT - EERZE R T R8RS
it - EROSEE RIRETRE R - (FRIERTDFEREZRMBIIGCEGER « KiE
EHRBIRETRER - BI9ARWRIESIZ — WA - AW RZ R T Re e =1
W77 Fp23%E - AIRERGEE 2RI F P ERRER FHRET RZNMW - 20« AT
AT TTREGT FRYFTRLRREEY) (40 « SR REE ST E) » JIAMSE S —IRH - KK
e E— S ER AR B BT - v E(E # R 2 Rt & 2 IR - A E
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Revision and Validity Test for Experimental Tasks Related to
Risky Social Decision-Making

Chung-Chin Wu*

National Pingtung University

Risky decisions increase with age and reach peaks in adolescence and early adulthood before declining again
during adulthood. Although risky decisions are commonly made by adolescents, it may have long-term negative
impacts on life later. The lowa Gambling Task (IGT), proposed about three decades ago, is the most common task
used to investigate risky decision-making. It was developed based on the somatic marker hypothesis, which
assumed that individuals' behaviors are implicitly influenced by reward and punishment experiences, and these
experiences would send emotional information to drive individuals' decision-making behaviors toward beneficial
long-term directions. However, only the emotional decision-making process was addressed in IGT, which may not
sufficiently account for adolescents' risky decision processes. Recently, cognitive neuroscience research suggested
that risky decision-making involves two systems in the brain. Risky decision-making increases between childhood
and adolescence as a result of changes around the time of puberty of the brain's socio-emotional system that leads
to increased reward-seeking, especially when peers are present. The socio-emotional system has been shown to
rely on the ventral tegmentum area, subcortical structures (ventral striatum and amygdala) and cortical structures
(the insular and medial/orbital frontal cortex). This system is operated automatically based on similarity and
contiguity, and behavior is influenced by emotional impulse. Risky decision-making decreases between
adolescence and adulthood because of changes in the brain's cognitive-control system — changes which improve
individuals' ability for self-control, which occur gradually and over the course of adolescence and young
adulthood. The cognitive-control system is assumed to rely on the dorsal and ventral area of the lateral prefrontal
cortex and posterior parietal cortex. The differing timetables of these two brain systems make mid-adolescence a

time of heightened vulnerability to make risky decisions. Consequently, researchers tended to argue that biased
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behavioral decision making was due to an imbalance between emotion and cognition processes. The Columbia
Card Task (CCT) was proposed to measure individuals' emotion and cognition processes in decision making.
However, the construct validity of this measurement was unclear, and it was not only complex and time-
consuming in the implementation of the original task design but also considered the changes of scores instead of
including the effects of social factors (i.e., peers and social reward) on decision making processes. The main
purpose of this study was referring and revising (simplifying) the original design of CCT and adding other tasks
that incorporated social reference of peers' decisions and social rewards of recognition into a revised CCT task to
evaluate the construct validity of this social risky decision-making task. There were 269 eighth graders who
consented to participate in this study, and multilevel confirmatory factor analysis was conducted to take into
account nesting structure. The results showed: (1) The original design of CCT with minor revisions (reducing
decision options from three to two) was effective in eliciting emotion and cognition processes. (2) Simplified CCT
tasks incorporating social factors were also effective in eliciting the effects of social reference and social reward.
(3) The social risky decision-making task held good construct validity. Future studies are encouraged to utilize this
measurement to understand the effects of adolescents' risky decision-making on cognition and behavior. For
guidance and counseling practices, it is encouraged to understand the extent of risky decision-making for
adolescents through present tasks to identify adolescents who are vulnerable to make risky decisions as early as
possible and to regularly show care and help through guidance and counseling. Moreover, clarifying which
adolescents are more likely to make risky decisions because of the presence of peers or social rewards helps to
understand the potential impacts of risky decisions under different decision conditions. This study is beneficial for

guidance and counseling practitioners to provide more precise interventions.

Keywords: Columbia Card Task, multilevel confirmatory factor analysis, risky decision making, social

reference, social reward.
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