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=@ #4757 AW, F BE, JUA, &7 2 Fvd AskE 39
st Aol AdAHA BuE QtH(Cooper et al, 2019; Culbreth,
Moran, & Barch, 2018; Messinger et al.,, 2011; Wolf et al., 2014).

(Goldsmith & Rapaport, 2020; Sarkar, Hillner, & Velligan, 2015;
Strauss et al., 2016), &AW =257l =AW & T4 &3t
AlRel= =sta 7] Ageo]l o433 A&H7] wEolth(Davis, Horan,
& Marder, 2014; Fusar—Poli et al., 2015; Green, Horan, Barch, &
Gold, 2015).

[.4‘9{_;1
r&‘i

z= skato] &7 Age] #e A4 FE AR
A AEAY A4 "Wegs S o] Fo1A gt (Fervaha, Foussias, Agid,
& Remington, 2015; Green et al., 2015). <& <£9¢|, Foussias =
(2009) > A7|HaA AFEARD F3E  B7HA = (Apathy  Evaluation
Scale: AES, Marin, Biedrzycki, & Firinciogullari, 1991) ¢} A Z4+
7} A = (Scale for the Assessment of Negative Symptoms: SANS,
Andreasen, 1983)¢] a9l &%l F & 7] (Amotivation) & AR&3sto] =Y
ko] Fr) AE AMSla, I A 2dY @xe w7 Aol A
o] sl HAA dFs vAE A dFEdd. adu Ede od s

WA, A A, TEG Qo] /&, BRYY $F Foz Qs

.



AZ|H A DA F2 A Waol MY B e Fgsta Wuidst
A HrrelA £ AE S 7HA 3 Ao (Horan et al, 2015; Reddy,
Reavis, Wynn, & Green, 2018). wa}x FH o= B Aol w7t
sHAl F715 57457 S8 AFH 7R HARD =¥ -2A JAMEA FA
(effort—based decision making task) 7} €2 AF&% 1 St} (Fervaha et
al., 2015; Green et al., 2015; Reddy et al., 2015).

-2 AEA BAlFE AR Folxl BAS 7] s e
He =99 AEE B = oW dEs A9 A AAsteE dAolt
(Treadway, Buckholtz, Schwartzman, Lambert, & Zald, 2009). 5%
AR e w¥/3%S ®A(high effort/high reward) &2 A2 w=8/4%
& B (low effort/low reward) % stvsE AEstA =Hw, o] Aywict
BA 37 =& ®HA 850 2t (Cooper et al., 2019; Ermel,
Moran, Culbreth, & Barch, 2019; Strauss et al., 2016). d& £,
Treadway % (2009)2 A7-3ofatzo] 2 HA4s w7 98 21% &<t

H GOF) A= Aj71E7H= e 2 HES 1008 734 S2 v B

S dho] wY-27 AAAY YL SR =Y -2 AAEY 34
=
=

Treadway, & Schoen, 2014; Treadway, Peterman, Zald, & Park,
2015).

B/ wolste M GAEL ARG M 9F AT A R o
GAE, o Z Eol, BE AxA, AT, WS AAFNQ, P



Zo] E7)o] #ojsttta stk (Le Heron, Apps, & Husain, 2018; Wolf
et al., 2014). Huang 5 (2016)2 =8 —-2A4 A2 4 #A 2 3 =<t

stA, dF A8 AFEL YEFIA] (metacognition) 7} &YW A5 9
Astd F71 Fost 9 strha AtsESit(Luther et al., 2017;
Tas et al, 2012). WEJAAE  “Afare] ojst A" =, 1A 4 37 o
s A Ztsta olsfsts AS Svleh, Abarel d-sol thsh A&l B
S Xt dolth(Flavell, 1979; Moritz & Lysaker,
W gAEo] A Bele 7z A48 5 QAR ol gzt
Zkol ARE AAARJ] AR FRete 89 A¥ES JHAL dsol R
=il ok (Moritz et al, 2018). =X A olA #FEH= dwE1IA] 2
A3 ol5ol AAEY Atael FE= EUEE
Goldsmith, & Harvey, 2006), A4l &2
T 99 A #-EHol Q= AoE oAAT
2011; Tas et al, 2012), #Erlx2 4
314 - A9 Ao FAZ JFS vlHd(Davies, Fowler, &
Greenwood, 2016; Lysaker et al., 2011).

HERRIA Y S ols Tie R stow st A Al FAT F A
Aol e diel o= A& A A=A BIEsHA sk A7 @
AREE L ]tk ol & =9, Davies 5 (2018)> =%UA =3 A& i
o7 %7z} W 3} (perceptual discrimination task) =
A8l o] e Arb FAlsk=A], = A3 FEs FUEES T

Al

stelth. g Sof, ATFolAE A ol T3

(Koren, Seidman,

il
ol
o%

ol
o



gsts Zlol Ug ovie AXNE ATFOEA BE AFHA Y

S5 ek Ao AAA L v webA WERIA] sH e S 7H

A Q= A FHE A ko] QS =¥ Hrhsta, £ A ¢
F5 & AAR =gitsd ddws Ae F v B3 WEddAE F
A 9] 2 (sense of agency)= 7MAE H T2% 985 ot Zox delA

7] W&ol (Lysaker et al.,, 2013) AAlo] &S Al Zsla Ao tf-$

g F oe 1A FAYSE 94T F s W Fx A Fes F
T A Bk wEbd EA4E WERIA 8 ], & 53X A dE
S #aAZ 4 vk (Luther et al, 2016). th59] A8 AE5o] F7]9
HEelel x| 7+ #HEAAES B s Y (Hamm et al., 2012; Lysker,

Roe, & Yanos, 2007, MacBeth et al., 2014; Mitchell et al., 2012;
Nicolo et al., 2012). <& E£9¢], Tas 5(2012)2 =&Y #x] 4%
HERRIAl o] W Eret ¥ e Basglon, o]fox o
2] AF AT=olA HERIA Aol AR vkt 54 A B
o] & Zlo] #AHT(Hamm et al., 2012; MacBeth et al.,, 2014;
Rabin, Avidan, Rozencwaig, & Shalev, 2014; Lysaker et al., 2015).
Y SA4E Ao R Agste Ay A k= g, 4 A

2%, ARE g 53 2L 25 AF Asel 9L vF F Aok
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(Siever & Davis, 2004).

S ¥ 31 (Siever & Davis, 2004) 3| =
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Tl 5715 543t (Fervaha et al.,
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o 271 H

(2014)
3

o], Fervaha &

=
=

=2 =
=

o]

#¢l Apathy Evaluation Scale(AES)

2014; Schlosser et al., 2014).
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71 5% AFH Y5 (goal—directed behavior) & A ZsAY F4 3}
A = WA A H 2 (Kleinginna & Kleinginna, 1981), 9&7} &7 BE

BEol WA ezolth BE AFH P AWy $rets 2 3

O:

M2 s SN, ASA R Aoyt W Fo% sEOE oA

2tk (Deci & Ryan, 2000).

71 Y Bt FE x=¥y-oA JAEA HA (effort—based
decision making task) 7} AP 5 &=, =8 -2 QAFEAAZ L Foj HAF
S 47 AEl o= Ax9 xgo] AR Hristal, olyst ol g
Hie s AgEdx AdAFgss A4S vt (Reddy, Horan, &
Green, 2015). =9 -7 AHEAA AAl= AA AAF =95 28k
HA 9} XA w=HES eTEE HAE FEEY (Culbreth et al, 2018),
ES HlEg A F2 A (button press) ¢F8 (hand grip) S AFE3HA &

= 5 AAE =89S Q4= A7 &3] AP Y (Reddy et al., 2015;

¥ -2A JAEA A (Treadway et al., 2009) = AFFAAZ 319
w o AT 2 WAkl FojA s AR AAE AYETA T w2 B
dol FoA = oEe AAE AY9EAE AAHsHA o A= =9, A%
HA= FAIES AAEZS ol&ste] T2 &%k 30W9 HES FEE
2ol a7¥ = Wb ol A= ¥ GF) A=Y A7 ETRE e o] &5k
21% &< 10099 HES T2+ Zo] a8 AR HAE g8 4
oA He B 41,0009, oy HAE S-S 45 1,200

-
rir

rlr
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felA 4,0009 Ateld] B A& 4 vk vt HAE S5EAT %
e obth F dFelabs 4% A of

o WA MEsts Aol g AN FAZ S5 A HAS A

S
rlr
pa)

lo

o

12%, 50%, 88%
olth, ¥ A gAMAH A= =@ W AR oY Fo & Aol
A, E 2 ARRAE, HIRRRIS iAo R S A3 AFEolA w7 ATE
EldstA SA4ste Zoz dFHAY(Lawn et al, 2016; Mata et al.,
2017; Whitton, Treadway, & Pizzagalli, 2015).

S G 71MS At Blol welshs ¥ e AWE ATE

flo
d

5 A=A (ventral striatum), A’ A (anterior cingulate cortex), &
W= dA5F3 4 (ventromedial prefrontal cortex), ¢ (insula) 59|
F7l T3 JFgS = oz WP (Chong et al, 2017;
Croxson et al.,, 2009; Husain & Roiser, 2018; Treadway et al.,
2012). & 59, F4US Udoz 3 AFolr wg-A JArEd
AE T8t & A D At o] dAstE = Zls st

At} (Croxson et al.,, 2009).
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<) To% EAFET(Galderisi, Mucci, Buchanan, & Arango, 2018;
Kirkpatrick & Fischer, 2006). v]l= =% AAAZ A4 (National
Institute of Mental Health: NIMH) o] w=W 354 S 34 484
(experiential) 993} E 3 A (expressivity) G2 20<¢10 7 v}pd 4 Q)
o (Kirtkpatrick et al., 2006). A3 4 99 7985, FH45, HALHS]
= EAFH 5719 A%e Eeele st B1d A 9o Alstd 4,

A,

‘;"
FreZ, 5 e 4 A 9 QoA - wdold] A% S ¥gu
% z

T wg WA A B oy Bausta vk (Reddy et al, 2015). ©]
= =91, Clinical Assessment Interview for Negative
Symptoms (CAINS) 9] &9 2 =el F7/2A% A57F 28y 829 A}
34 - A998 7ley #-d Qe Aoz #AAEHYT(Kring et al., 2013).
=, 7 AT sk 54 Sl =@ SxE9 AgAs 4 7159
A5} (Fervaha, Foussias, Agid, & Remington, 2013) % X Zof tfjdt A
T3 PAsA #Aade] Qe Adom dEA Q7] wWEol (Sarkar et al.,
2015) H =d® &AL g7l @ A7 GEs] ol FojAu
(Strauss et al., 2016).

7] g AT 23" AASo| BFE= ZIztEo] £ A e

3+ © Y (Chapman, Chapman, & Raulin, 1976;

f(r
flo

T
=

i

o L=
kst



]

Meehl, 1975), #HZ AW A7F A4 RN A== 4 T 3

fuieu)
ek

= 549l #:MH 59 (hedonic capacity)> Hlw A FASAIRE w2 =7
== dSste g &4o] e ASe®E RiuxHiy th(Barch et al,
2017, Cohen & Minor, 2010; Gard et al., 2007; Strauss & Gold,
2012). =, 55 T3l 5 F v BAS AgstA AS5eta, Adtete
8 ddom wugtel Fr9 Ayt gEEHe AR AANY

(Strauss et al., 2016).

=4 (Barch et al.,, 2014; Moran, Culbreth, & Barch, 2017; Treadway
et al, 2015, ol =dW x F7|7F EFHASS AAMsH
(Culbreth et al., 2018).

= SAE ddem ¥ Y VIWle AFESE 9 (Huang et al,
2016; Husain & Roiser, 2018) &< X&YW 3271 AAFA Lo vld] =
g-7 gAHEA BAE Fdste w9 55 AXRA, Addad, H449
S0 o Qdelold BARIE AaHE A BRAAoN. ol xdAW Bx

M BEEE= F7] Aol ¥ 7w oy dEHol S-S AAREH
3

St B Aske zaH A olyzl 2dY Al AEFoME
ZHE ok (Piskulic et al., 2012). & 59, A7|H 112 AF+AQ F5 3

7} % (Apathy Evaluation Scale: AES)E A}&3}o] 5 7] (amotivation)

2 248 Aol w2, 289 44 S4o 4% TEI W57t ¥



t}(Fervaha et al.,, 2014). 18y =89 —-2A A2 4 A 2L =
HBAE T3l 28F A4 ATTY 57 d8s AHE A= AdHo|n

(Xie et al., 2018).
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3. WErIA

HERQIAI’E “Abaref] gk AbaLT =, QIAA 3pA ol diel] A Zbska o] 3
st s oulst, Atagl AEeo]l dE AHHQ EUHAE Y} =4S
sk Zldolth(Flavell, 1979; Moritz et al., 2018). WEIA] T8 &
3l NS whekdt Aol A AL e S Frbska, ARAS] F3o] v o
odA WstEdx  oFgd £ 9t} (Fleming, Massoni, Gajdos, &
Vergnaud, 2016). oj2] A3 A= A7FAARE stojw st 3
E FAESF sk, ALl F¥e] e Aty A4 e=AE HUst RS
sto] wERQIA] 5
oAzfo| Al AA o] FALR wjA o] = F N A T o= ARl

=, & =9, &% ¥
ATE Ao EH vERIA g
S 54 4 A (Kornell, Son, & Terrace, 2007; Nelson, 1984).
aJ#y o] st WA At wHg HEF(response bias) ¥ S 2
20 A4S AT & vt FAE A doh(Fleming, 2017; Maniscalco
& Lau, 2012). o] Maniscalco®} Lau(2012)& Al3Erx]o]& (signal
detection theory)ol] Z738to] AFZox7F dAA o7 =AY Fo Al
goz Fristee AFH T FA FFY AolE FAlSY] fEA

meta—d” & AAFATE. meta—d” & AN WHEF visv, AT

_'I'I_
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O%

HERQIA el #ofstE tiEA QD o P9 A5 A7 34 (anterior
prefrontal cortex) ¥} A& X (precuneus)?l Aoz d&#A th(Fleming
& Dolan, 2012; Molenberghs, Trautwein, Boeckler, Singer, &
Kanske, 2016). ol& &9, A5 AddFade] ¥wlo] Sl o] el
A w9 A¥%s A2 Qe Zol ®Rusa Utk (Fleming, Ryu,

Golfinos, & Blackmon, 2014).
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4. A9 @29 vEdA 2

zdH sxpso] wWEIA sH o AE 7 dFo] HluF dHH
By o (Lysaker et al., 2010). oE E9¢], Bruno 5(2012)°] ¢

Al 7tE 5 AARY WERRIA] WA (metacognitive version of the
Wisconsin Card Sorting Task) ¥ x4 W2 Z % (Beck Cognitive
Insight Scale) & AH&3to] =AW gt wElA 58S AN 43 %

X @A7F MEgdA s9e dds 7HAa A, o] Aol Y A=

At} (Austin et al., 2019; Davis et al.,, 2020;
Lysaker et al., 2015). Zd% 33IA5oAx FzE = wERIAS A
o] o] AAlL] A9} dES EYESH (Koren et al., 2006), AFAIS] &F

of thst H3 AlE FAste sHe ATy BT Q= AoE oA
2 7] W&ol (Berna et al., 2011; Tas et al., 2012), ®WE}QI X 2] ZATlo]

23 A=Y VeF - AR - AdE dae FAEE dEFES vy
(Davies et al., 2018; Wright, Davies, Fowler, & Greenwood, 2019).
AW g wEIA S S5t A s FE AAE
Fol el o= A= fFe 7HA=A Fbske AL
Itt. ol& E°l, Davies 5(2018)& =% x=d®W A&
e

o
PR
il

ro
=
EN
ok
)

o
o
i
=
_>|~I_‘
2
1o

AR5 3

ox M
o
il
N

o o
>
s
1o
RN

2w

3} A4 (perceptual discrimination task) & 33t A 3
ol s dwpt gilete=A, = 23 FEs Bt ES
Tl A Ay, F AW A7 Wl s AR (d7)elAE F
Aol 7h wFE A korot, HAEATel vlE =g AW AUt

A4 W3 E (meta—d” ol oA SEded, ol 224 =3 ¢

2 1o
&
0,
N



o
=
B ¥ 9y NS AsH AT

%
Hial Y IAAM HeS AP F3 A (ventrolateral prefrontal

it

= BdEAT

=

cortex), W+ ¥l= A dF3 2 (dorsolateral prefrontal cortex) %
A 73] (superior frontal gyrus) @ 3wz Hy A4S #Fsgon, *
AW SApo] el A Ayt 3w Hu) ko] {ogk B4 Ave Bl
At} (Davies et al., 2018; Spalletta, Piras, Piras, Caltagirone, & Orfei,
2014). ol8d A= =AW SAZolA BEEHE wElA] Aol w3

off
Lo

f%]:

i, =AY ghAtelA dEE = WERIA Aol Y A4

oX,
By
2

|
Barbato et al., 2013). 9& &°¢], Chan & (2015)2 x4

>
bt
i
ik
i,
Eu)

3 AZA Agy dgedx AEX (Metacognition Questionnaire—30:
MCQ—-30) &4 7Fo] f-olst A4 A #Zsst). o]o Bl o], Davis

5 (2020)2 Metacognition Assessment Scale—Abbreviated MAS—A)

g Abgstel MERIA SEe 539 A%, 28F 44 HFEH FIEA
T FO% MEIA 5 Aol S wAFHA RO, 2dY 47

Ao WERIA s8I 2dY A
Questionnaire: SPQ) 9 &4 S A+ Abole] Fodt H24 s #HZ

sheieh.

A 5] (Schizotypal Personality

|
it

_14_



g2 57 a3 dEIA Y #EA

34

5.

o] AlAE 1 Qi (Hamm et al., 2012; MacBeth et

=9}, Vohs

=
=

al., 2014; Rabin et al., 2014; Lysaker et al., 2015). ¢

¢} Lysaker(2014)

T
R

g

file)
0

e
ojy

B

)
-

TR

=4 (Lysker et al.,, 2007; MacBeth et al., 2014; Mitchell et al.,

87

(2012)2 =4

L=
o

=9], Tas

=
=

2012; Nicolo et al., 2012), <l

= A

]

R

o g} 7}

s

HERIA 7F wA Y &

L —
T

o] 43}

)
%
{F
ol
ok
M
o
\ln
Mo

wmo

—_—

0
K
;Lmo

22!

Mo

o

°] 4

4 59

|

o} (Luther et al., 2017; Tas et al., 2012). webA HER

L —
T

d 2] 2 (sense of agency)

Z

__’Z_
&

Fa Aol o5

S

L —
L.

T BFQ1A]

Mo
0

o (Lysaker et al., 2013) #}Alo]

7]

e

]

ok
=

oz

T
R

~
file)

S
=

B
M

ol

A%

3l

ek

A

=Z

] 4= 9lth(Luther et al., 2016).

free

j=al
e

9l 1} (Luther et al.,, 2017; Lysaker et al.,, 2015), =&

al

B

0

™

)
0

B

el
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Foich (Davis et al.,, 2020). wehA]
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S =
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I wERRIA A A7) H 312

foi3
=
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det=5 st =8 A distel Ast Fl st 1013% = e
2 233y 74 HdFA(Schizotypal Personality Questionnaire: SPQ) %
AA e SPQY i A4 (cut—off) 9 71+ 600W Y it S oAt
o7 3 AFolM HEHASF(+1 EFH2HIF 14~2370)aL, 367 o]Ao]
A8 59¥d AS AR st (AE5, A4, 2010; Kim, Oh, Hong, &
Choi, 2011; Raine, 1991), &% 5% (367 ol el Fote g =4

H A AFToR, 14~2335 e FWES YA or dAsd

S = R =

Patient: SCID—NP, First, Spitzer, Gibbon, & Williams, 1996)2 A4

of AR/ ANAF RS Ag ks 2 s T5 #d WEHol e A%
AR Akl o] A WHHEol e Aow FUtE A
AT 3%, 8P AA AT 6WS AT dAdelA ALl &=

Fol7b ddof, 9, & SAERE oyt Tl YF= 71H F A= A
& Ao whel(Hardie & Wright, 2014), FEFte], &3] AfHES
AT gl A Aok (F G AT 47, 2dY 4 AT 49). w
Aoz Aol FRE F w¥y-I7 AR AN Al AEEC]
80% olakql A9 tlolE = ALstla, =8P A4 AFT 290l &4

304

oM A= ek weEbA GRS AT

_18_



4 147, 944 167)°] HF &

1)
=

&t 307 (

AL

Pl 2hZ ol Al =

&

RE AT

)

A &2 ¢ 93] (Institutional Review Board; IRB) 2]
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1ol A gt 7]
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2.1.1 =838 A7 HAEA(Schizotypal Personality Questionnaire:

SPQ)

SPQE= =¥ A% A=
Aolth, SPQE ‘HI’ EE ol 2 $HSLEE pAE 7T4EFoR o
FoA doew(E38Ss &, 1997, Raine, 1991)
(Raine, 1991). %4 (positive schizotypy), =74 (negative schizotypy) &}
¢2}&ll (disorganization) 2] 39<¢° 2 FAEo t}(Vollema & Hoijitink,

2000). ¥ AFE= F3L 5(1997)0] WHekst st SPQE AFE33tt.
2.2 9% A=

2.2.1 DSM-IV = 1 #of

il
o
B

= TZ3e dA W (Structured
Clinical Interview for DSM—IV—Non Patient: SCID—NP)

DSM-IV g 7]Eel & & [ ZE Adstr] 98 whrxstd A4
L9 SCID—NP (First et al., 1996) 5 Alg-39th. SCID-NP+ HAARAE
b S frE Awete] A S Ul gl webA s el &

[e)
T
F AR o7 dojrte A A E7] % (decision making tree) & AFE3Ht}

o,

v 7 1@l 52 dF ), 2994 b, 3(A == HdE)

1
271590 & A= deg 5(2000)0] Wekg A ARESFiTh

o I

o
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X (Self—Rating Depression Scale: SDS)

SDS(Zung, Richards, & Short, 1965)

3

X
=

o)
T=

o

2.2.2

)

&2 13 (9 28A drpels 48 (s L) 7k 44
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HH
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e
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ol
HH

&

KH

2074 80F %

TolM = ol

g
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i

BR
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fie)

O
Al
o

o

i§)

oF

Anxiety

State—Trait

S

(Spielberger’

-

40wFdor FaHe o, 18 (e 18A b oA

STAI(Spielberger, Gorsuch, & Lushene, 1970) & &3¢ ALE =
44 (% 2= 7HA 4

Inventory: STAI)

208 oA 80ANMA R, A

27}
Aol A

oA 2t

1

"
o

Th

0

il

3ol

2 AHg

Al

K
o
ol

G

o

(1978) 9]
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Intelligence Scale—IV: K-=WAIS—1V) @3

St A&y Mg A s5HAFKorean—Wechsler Adult Intelligence
Scale=IV: K-WAIS—-1IV, &<, A&, vgn), #Ag, 4%, 2012)
© A4 95 Brrst7]l g8 AAgEe = E, 34 A 107E AA

v 70~80%0] A2Q9¥ 3, 579 HE AAAE 2718 AL =

FHoly 5(2014)9] AFE EUR 47 @AM, ddFE, Ak, 7%

2N E ARgEtel A 119 A% AolE BAIRY] s WA
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3. 4d Zxt

3.1 =8 -ZA YAEAA A (Effort—Based Decision Making Task)

= dTdME sTE

a

Fst7] 28 =8-3A  gArEA #A
(Effort—Based Decision Making Task) & AF£3}$% . TReAD LABeA
AFwe MATLAB &S £t Alggow Al AFe
PsychToolbox—3< &83% MATLAB R2020a(Mathworks Inc., Natick,
MA) & AH&sto] AL vtg o=z @ FAFE st Tl AAEHAT. 7%
Azt Al el AAEE AA T et gt HEeEs w2 R
e Telnh. Al A& Axes v 2ok 47 Bkl a4 Ao

1000ms EoF AAEH, o]

[
rlr
pa)
E
to
—
)
2
)
b
B=)
24
lo
f
2,
o
il
o
>,
I
o
S
ro,
o
2
>,
i)
_11

51,2009 ¢4 4,000 Ate]e] ®AFo] Alagwmirk
AANHARG B FEg2 s Ao AAE dssle B4

= SES Jvstd, 12%, 50%, 88%2] SHEC] AldE
A, e HAE ddgsed L 7E,
oy HAE Agsizgd ‘S 7E FELEE 7P, v 5000ms F
¢t BAE AEstx gow YR wAr ddEe] APH, A7

=
k=1
oIz 7t HAS Aes F AFE A Foe] 1000ms F¢F “FH|H A

e 2 2 4
A
Mo
B
2
1o

o
b
;O
rl

o
Hl
Y
>
i)
3@
=
to
[
rbr
2
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22" gt shwo] ANH, o F AT FeIAE Ailo] A HAE 53
SHith. 2000ms Heb wHA] T ool thd W=wS wekov] wel
wA 05 SEel oy g Adds 24 RAe we 5 vk
FolA7k AvkE WA H=A sheel AAHQAh AT ol 4ne)
A% AW AT, B AP Asts) 158 5

712 Atenlel Hal BAde de

rir

ATFAZANA AT Al A

A& T FAAZ U e Aol AtEHEW, olF Al HF RHAF A7)
(H24 1,000€894 Hd 4,0008)E F712 AFES ZAolztar Hskad

W, AT FE F S Ao

1000ms

5000ms

ofe{2 T

40008 1000ms

2000ms

2000ms

a9 1 =8--I gArEA A AN A
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3.2 Azt ¥¥ 34 (Perceptual Discrimination Task)

ATl HWERIAE SAst7] flal Az W 3A (perceptual
discrimination task) & AFZ3}3Th(Fleming et al., 2014). A3 =+2
HERQIAl s> Az W g e] el ik AFoixte] gl
(confidence) T2 &3 B7IE=d, 53], WEJA WS (meta—d” )
of AzF Mie] WAE(d7)9 HEe S Aud ds £ dns
ol gk =84 B7F Aol #AE A E AT (Fleming & Lau, 2014).

A 9] A=+ MATLAB R2020a(Mathworks Inc., Natick, MA)<S A}
goto] A2 wtgo® @ Ay st Tl AAEHAG. AFoRpe A
st o AAE = A wet st MEs w2 WeE Zlo] o9ty
Row, Al W Ax= o Zrh @ ke 4+ ¥

o

L

4ol

!
1o
=

500ms &<t AAE F 1000ms &< F+ 70 doll= 44 A= o2 7|
7o Hol EgH AAHUY. AdFFoAAs F i T of= Hell A

o] ¥ WX AdEstit. olu] % Qe o] ¥ Woew AT JE, &
5 fel Hol ¥ wed D 7|E rERESE e sisivh v Aldvig g
el 9 50709 Ae oy, v 92 50MEY AAY we A
= XSt 9 Abolo] Hol Il Aol (Jd) = ARA HAF(staircase

ZAHAT. Td AFFAATE TR AlE el A
d5or Aes ot Af, 9 Atelg "o g Aol (gd)7F & A Eo
=0 ALY dolm=rt AsetA Av. Yy S BrelA] EE A3
5, 9 Arolel Al Jhg Aol(4d)7F g A solvhal, Al dolke
getA dv wEbd BE A7FoAEe dAl g Eo] U 71%7t ¥
5 FAEAG. ATHIAE ofn el Hol ¢ WX Aest & A4l

Iy 6

o] Adge] tig FA3e 1(FA3] 7)) oAM 6(FAs] 5td) 7HA
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Aol ANFH7] A, AFFA4ER R4 do|uZ AT A%
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oy
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o QTFEASA WA F A5 WeE

oo
oflt
o,
N
o,
o
BN
1)
o
o
off
2
SN

=
HEE —774 (independent sample r—test)S AAsIR o™, HFH W

=
=
S ARl AF BAE ANl EHAAT

‘
e

AR, 2dY AF AL AAFATo] SDS 9 STAIOA <3t

ol T Ao w8 -IA gAEY HA Y de Ass 7

A FEAFEA (mixed—design ANCOVA) o & ®EA&Hth ojw Aok
(

between—subject factor) =2, HA ZFHE(12%, 50%,

o
i
=
o
o
i
_{

-

484 3 2

88%) W HAF H7|(2e, =7 =) ydx Y 2 (within—subject

=4, A4 NRE(@), WMEtdA U3 E (meta—d” ) B wlERIA F &
5 TaE A 5= = toolbox (HMeta—d toolbox,
https://github.com/smfeming/HMM) & &3 &4ttt =dd 424 A
G AAE Aol SDS 9 STAIGNA Fo st Aol& HQor=w HER]

A BAE FE ARE FEAREA (ANCOVA) o= #4383t
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AR, wg -7 gAEE dAleh HERRIA Y A

olr 7] 93] SDS9 STAIE FHdow FI

correlational analysis)= 2 A&}t

_28_



A7 Az}

V.

0
W
"
Tor

o

—_—

0

2%(1) =

4,

free

D

.95,
K O] A]

t(58)
Afo]

A=, £(58)
, t(58)

795,

07 p =

o)
5

=
=

s

59

816,14

ekoh. ®bH SPQ, #(58) = —21.10, p < .001, SDS, #(58) = —=5.16, p <

.001, STAI-"¢H, #(58)

23, p =

348, 9 A&

STAI-54, ¢(58)

2]
=

.01,

= —2.67, p =

-4.92, p < .001,°14 H F 9

Al S22

o5

I ool sl

9]
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B AT e
(n=30) y? =
(n=30)
B (EFAAD B (EFAAD
‘dH (o) 13:17 14:16 .07
A5 (d) 20.67(2.12) 20.20(2.31) 82
WA (D) 14.33(1.21) 14.03(1.25) .95
4 AsAF 105.77(10.05) 105.16(10.19) .23
SPQ 16.93(2.65) 40.23(5.44) -21.10™
SDS 13.63(2.34) 18.77(4.93) -5.16""
STAI-*}E) 12.53(2.65) 15.00(4.32) -2.67"
STAI-54 21.97(5.18) 30.27(7.66) —4.927

=

. SPQ: Schizotypal Personality Questionnaire,

Scale, STAI: Spielberger’ s State—Trait Inventory

"p<.05, "p<.001
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SDS: Self—Rating Depression



=

BEFT B g W oy FA AH
ol Wi ERAA FEAREY Aah 2 200 AAE 3T

B gEe] mE oy A AEEY 24 dx, JAd, FA, 55) =
40.65, p < .001, n, = .43, @ =, F(1.74, 95.62) = 17.32, p <
001, 7 = 24,9 Fa3rt BRHAY. 5 =8P 44 AFLo] 4T
Aol nlsl olel® HAE @ Augon, RE AFFoRs B

S5 ol dAE @ Adgsiinh w3 A3 A o] 43Ag
avrt #EEAY, F(1.74, 95.62) = 8.93, p
gl STAI A5 FAste] 24 23 wE A b oy A degEs
Aw R A, B2 g80] 50%, F(1, 55) = 37.19, p < .001, 7, = .40,
88%, F(1, 55) = 11.75, p = .001, n7 = 18,4 W =¥3F A A FL
o] AATATEG oA HAE FeleHA 2 AEsint W, Bk g
ol 12994 B F A 19 o AA A ENM= FoF 2el7t
e A ekokth, F(1, 55) = 2.37, p = 129, pf = 04. B Sl e
Al ojel oA deEe a7 3o AT
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yFTe By

e wE oy Al AgE

(%)
WA SS df MS F D
4% 7
B 10628.45 1 10628.45 40.65" .000
@ =f 14380.35 55 261.46
At
z7 7764.86 1.74 4466.34 17.32™ .000
A x 4004.10 1.74 2303.15 8.93™ .001
=} 24660.31 95.62 257.90
*p<.01, " p<.001
100
n HAEAT
Ty A daky
& w0 i
iy [ |
il
=l
E *EkE
= 60 —
EJE
i
i
T 40
=)
i
o
f}? 20
B
12% 50% 88%
Hi o E
% 3. HA gEo wE A oy A A9E
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Tol AdEAL va o HAE 2D At doprh 2 A

TAg Ayt #EEAY, F(1.74, 95.63) = 10.68, p < .001,
m, = .16, SDS ¥ STAI 5 §Aste] z xzlel me JAd 3t ofg)

SHES A Ay, B A7)7F $3, F(, 55) = 22.61, p <
001, 7 = 29,3 %%, F(1, 55) = 46.72, p < .001, n, = 46,4
=Y A FFTo) REATEG o AAS 2 AHEI. whd,
A777F & A AT e og R A AEEeM = fFost A
#FEAA ey, F(1, 55) = 2.80, p = .100, n, = .05. KB/

]_
uE Aed oy dAl AYES 1 4e A AT

L

7

b4
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T 4w A7) e mE A o v AEE

- 34 -

% 3. AAEATY 2EY A AT B A7 mE o 3A d9E
(%)
HARY SS df MS F D
Ak 3
q+ 9954.75 1 9954.75 37.65™ .000
2 =}t 14543.75 55 264.43
Ak o
z=7 447.86 1.74 257.59 1.98 .15
A R 2417.84 1.74 1390.66 10.68™ .000
2 xf 12457.59 95.63 130.28
“*p<.001
100
nHA SR
THE 47 g
g 80
il HEA
ar [
=
E
< 60
O
% *Exk
iy
B 40
=)
™
m
0 20
By
0
e 37t 55
Lk



3.1 A4 W A

)

HA e A&E, F(1, 55) = .95, p =

, F(1, 55) =

A AT 3 4o A A EH QT

02, p =

1.

~NH
<7

]

02, &

2

;1

333

S A7, F(1, 55)

A1, p

F(1, 55)

786,

D

.08,

, F(1, 55)

2
)

199, n

1.69, p =

, HIEFQIA]

2

m =

o] 7}

gt

9

o

s

e

= A

17,00 A

Tlp =

2

002,

11.16, p =

F(1, 55)

T EFQ1A]
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N
o

[0

B
Nd

)
00
To

(n=28)

(n=27)

25

.33

72.03(1.64) .95

71.70(1.28)

2= (%)

%o

.88

.02

3.62(.68)

3.85(.56)

74

11

1307(320.32)

1386(383.11)

5 A7 (ms)

)

.20

1.69

663(228.00) 759(367.03)

S A1 7F(ms)

.00

7.48"

99(.28) 79(.16)

1

NH
=

1

v EF Q1A

79

.08

82(.17)

1.11(.37)

N

o

~N

.00

11.16™

67017)

.87(.18)

bl
o

el

&

i BRI A)
“p<.01
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3. €71 +E&3 WEdA e #HA
zdd A4 A& w7 s WA e JddES At %

50 AAH o] Q. ®A FFo] 50%, r = .57, p = .002, 88%, r =
38, p = .049,2 we} WA A7} =7 r = 56, p = 002, =&, r =
e A AeE dERIX] JEE H {23

o]
dA el #EHAY. F ofge AAE Audes vEAY dFEE

A A9t & 60 AAEH k. ®BAF g8o] 50%, r = 44, p =
001, 88%, r = .37, p = .005,94 W 2831 BA A7} F3F r = 47,
p < .001, ¥, r= .51, p<.001,4d w o A AHEH} e A
JEE P fFost 4A Aol #EHY S oY AAE AYTFH

eI A o] Fekgo] F7hehgl

5. AP AA AFTY olgw HA AHEF vEIA FgE 3He A

B g B 37
12% 50% 88% Ea s =5
W EFQl#] g gE -.01 57 .38" 22 56" AT

"p<.05, "p<.01
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F 6 AA HAE oy A dEE HEQIA g5 ko] A
(n=60)
B &= A =17
12% 50% 88% s i )
wERIA] g S E 24 447 377 13 AT 517

"p<.01, " p<.001
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VI =9 B AR

®ATE 289 44 482 7 deASe] $7 A3 deelA
9o A A1 2w -2 oA HAlg A7
HAE Mgl s, telrh B 5EW WEA FY 3o #BAE

1o

o &
ru
2
_\Tll
2
2
%
L
0

< old® A AgES B ol & A7 7 1-1& AAsSe
Adolth ek B A Aies 2@ TS R AR =Ys
=Y -2 gAkEA HAE AR T Ade ARG A9
ATFE2 AFpel dA 3t} (Barch, et al., 2014; Fervaha et al., 2013;
Gold et al.,, 2013; Hartmann et al., 2015; Huang et al., 2016). E3|
A &80l meas ada B AV 255 F Ado] ofeE #A
AelgefA zfolE Kol Zlo] s 9tk (Culbreth et al, 2018).
£ =9, McCarthy 5(2016)> =d% #akato] e ATel vlsl] 12%
o3 mE B FEG0%, 88%) % e BA AVI(ME, T3, %

S oA Ee AAE @ deEstes AS #Ee =

U BA A7 22 20 2l ST AAESAE B
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oA wERQIA 5

2017), ol= & <AFolA wWEIA Ax2 ARESE HERIA FgE, =
Mratio®th #HA| Fafe] s Wi 2=
2017). webA 2 AT WERIA URE®e ofye BA 3o JFE
FAE WERRIA FEgEANN F oA 2 F% 2o)E HJOoT R o)
ZE9 474 AFTol AW FATHA WEIA T Ao USS
AALGEEE ol rh o]l 5ol Apale] 1A A Aol o ¢

I QgAE SolA FET & Al thore AAE

n
k)
20
°
o
g}
@]
z
@
=
wn
@
®
3

(

ARE AHEFE 29 ofHeS FYT F A AT

S, 2dP 44 AT B7) FEF dEA SEol ojwA Mz
B EAE dobny] ) wme-2A AAAY A vhere g B8
9w A7) 26l ofel e wAl AEEs) deelA FaE Aol o
B BASY 1 A, B 38 L wg A0 9% 24149 ofe

& A AEEFR wERA] AgE 7Y fost A Aol e

A B FEo] 50%% 88%Y W ol Al A EH} wEIA HTE
el fod A el #FHSeH, WA AV S 52 FEY
W ol HAl AEER HEIA g5 Y] e JA Aol BEEH
Ak oy A= 2dY A AT 7] Aol o9 WERIA
A% Az #-hEH e S AAbebH, mekA 7hd 3-18 AAH
o ESh & Ao Aae el dFEHE w7 A9 dERlA s
g 7he] #EAds AnE A3 Agtel dA st (Heerey & Gold, 2007,

Gold, Waltz, Prentice, Morris, & Heerey, 2008).
& Sof, HWERIA THES <olrr] g8 HxsdE 44 deEd
MAS—A (Metacognition Assessment Scale—Abbreviated) & AF&3F Al
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ABSTRACT

Relationships Between Motivational Deficits and
Metacognition in College Students with Schizotypal

Traits

Hyunjee Bang
Department of Psychology
Graduate School of

Sungshin University

This study investigated whether college students with schizotypal
traits experience deficits in motivation and metacognition, and
further, whether motivation is related to metacognition. Based on
the scores of Schizotypal Personality Questionnaire (SPQ),
schizotypal trait (n=30) and control (n=30) groups were selected.
Motivation and metacognition were measured using an effort—based
decision making task and a perceptual discrimination task,
respectively. The results of the effort—based decision making task
showed that the schizotypal trait group was significantly less likely
to choose the hard task than the control group when the reward
probability was 50% and 88% and the reward magnitude was

medium and high. In the perceptual discrimination task, the results
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showed that metacognitive accuracy was significantly lower in the
schizotypal group than the control group. In addition, the proportion
of hard task choices under two of the three reward probability
conditions (50%, 88%) and reward magnitude conditions (medium,
high) was positively correlated with metacognitive accuracy in the
schizotypal group. These findings indicate that motivational deficits
in the schizotypal group 1is related to metacognitive deficits,
supporting the results of previous studies that motivational deficits
1s associated with metacognition ability in schizophrenia. The
findings also suggest that metacognition ability may be considered

in treatment to enhancing motivation in schizophrenia.

Keywords: schizotypal traits, motivation, metacognition
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