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Abstract

Successful recognition of faces and objects surrounding us is fundamental to survival. Previous
studies showed that healthy adults performed better than individuals with autism on face recog-
nition, but not on object recognition. However, the evidence has been inconclusive. The present
study investigated the perceptual sensitivity on face and object discrimination in Taiwanese
adults with Asperger syndrome (AS) or high-functioning autism (HFA) and age-matched healthy
controls. We adopted two tasks: the AQ questionnaire and a morphed card-ordering task (7 sets of
morphed-images of faces (4 sets) and objects (3 sets)). We recruited 26 AS/HFA adults (mean AQ
score = 37.58) and 26 healthy controls (mean AQ score = 21.08). Results showed that in the
morphing-face-ordering task, the AS/HFA exhibited a marginally higher accuracy, and the error
pattern was similar to that of the healthy controls. In the morphing-object-ordering task, the
AS/HFA adults exhibited a significantly higher accuracy, and the pattern of errors was more re-
stricted than that of the healthy control. Our finding reveals that, comparing to the healthy adults,
the AS/HFA group performed better on detecting subtle changes in the object stimuli, while per-
formed equally well on the face stimuli. This suggests that the AS/HFA group may have adopted a
feature-based strategy to process images of morphed objects and faces.
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ARRFEGPIAVRRELE MWL, BERIIKXFENTTIRANEFRBERMF. STRITTRE
B FERB R R IR AN ERER B, EFNDERE N EELR. AT 6B X 5 WHH
¥ /DI RE H PHE RN R A — BN AT TER &, #RT B FHERRR R B8R DAE R R 3040 T ARRE B 4b
BRUERX B AEA Tl AR TR E B R AR, SERFIBONEMAE R AN (5B
Y 2t URZFEMEET RKE. B); RERICAP RN B R RER(AQ) . AN FLH UL
EHRE /R T RE I FIRERRBE (AQ T35 73 #037.58) L B AR M U X I — U (AQ P 220 $021.08) B-26fiz, 45
RE7R: ERBRARAHFEELT, WHEEREEM = 0.70)IEFHRIE®H T —HRA (M =0.61), B
HARNFHERUS I AL —B EREWERFHFELY, EHERREM = 0.87)HIEHERE
EFTHRRAM = 0.77); M5, HRUSHTERTH AR RBSEF A, FE & A UK
—H. BATIE, 0T R A SRR AR R T IR AL AR H AL T — K
FRN X THHAYA 28R AR T — AR o IXARGR AR T30 0 R A BB K I RRAIE AL 2 ) SR
FH DAL SR SRR AN R FLER BRI BE A

Xiin
RAHHR, WAIER, IR, WHERE, ®IhREE FE
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1. 5|8

MIRATIR I AR, F It S 7 T A A A A (animated  agents) DA & TG A iy 14 4% (inanimate
objects); MNIRRAEMBUE T AEMMIHEY), BRI IFRENTTT—2 AR DB EXAE, VRIS
AN BIAS [t N B L)) L0 K e 2 W PR A B B2 A% 0 1R (core knowledge) (Spelke & Kinzler, 2007).
KRTFEAPIANE, BAZRNMES D H5IEENEELR, TMER ALY 1EIZ 3 (biological motion) /]
Se AT HAE . BOE B S M (intention) [ B EAR bR X P E A @ AL SRR, FEABIA AT
BT, —MRAZRARE A RCE MG I X E B U HE, AR LR 2w B T fe
BG40 X BB 1 Th BB TS (A tkinson, 1984; Teller, 1997), 2% )L AWK & HLBLHF 48 B WGEG AL . H 70
A, KRR OE O B A )L B R AU I BT (face-like patterns) (Goren, Sarty, & Wu, 1975;
Johnson, Dziurawiec, Ellis, & Morton, 1991), Bt #7G bHE I B % (top-heavy configuration)
(Simion, Macchi Cassia, Turati, & Valenza, 2001; Turati, 2004; Chien, 2011; Chien & Hsu, 2012), It 5EiE
i K R oy HERESE 5 BE AR A FL(Pascalis, de Schonen, Morton, Deruelle, & Fabre-Grenet, 1995), M&FLAMY
PRAERT — M A S MR, SRR SE L ERRE, IR B AR IE SIS 4 8T hE R AL
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HER R NS LR A RN RE ) 2, JU I R e R A R X8, A7 93 A K AL 5 43 S5 AH G R,
FRAIR[E1 G L IX (fusiform face area, FFA) (Kanwisher, McDermott, & Chun, 1997; Gobbini & Haxby 2007).

MATVE XTI REG MR, VONZIGRR A S & M E sk T K, SRR RZ HE
T EEPGE AN, T AT AR TS BRI RS Z R AR CEPRER 7 KT R ARD (ICD-10),
A #%RE(Asperger syndrome, EFR AS)EL = LIke H F1%E (high functioning autism, [&F% HFA) K f& F1H
BEhs, iz E ME RS (autism spectrum disorders, ASD). WV AE 47 AAFAE F B2 -4 H 50 5738
{10 DRIAE R ik B B [ 5 A (R Z B AT 9 o AT HARZ. ) PRERRASG 3, Vi AR R TR 1 0
W E MONHURJE, (BT T15 28 2 SRR ZU A RONE, A2 R At AT T DA 200t 7 1 i BT ARk 3 B AN 22
XA E ARG B R, ok B RS B AR HPA R LB S 245 3% B SCERYE B PAE IR
St T B L0 58 TH O BREG,  BFEAS IE 5 ST (Senju, Tojo, Dairoku, & Hasegawa, 2004; Senju, Yaguchi,
Tojo, & Hasegawa, 2003), 5 33 i FL A 45 57 (Osterling, Dawson, & Munson, 2002; Klin, Jones, Schultz,
Volkmar, & Cohen, 2002), LLEAFRFLE 2 HIHE R K #E(Gepner, de Gelder, & de Schonen, 1996; Faja,
Aylward, Bernier, & Dawson, 2008; Joseph, Ehrman, McNally, & Keehn, 2008), 2 & R & 5 L HIA F 5%
14 (snapshots) (Neil, Cappagli, Karaminis, Jenkins, & Pellicano, 2016).

AR E SRS, B, DA 2 U A3 R R a0 S (e kRE /= D e B PATREVE A 7
XS, TR LA 5 AR A K U S 2 e e, R B H AR A MMER . i m A48 AR
FLAHFA YR P 22 R S E W AN F) (Farah, Wilson, Drain, & Tanaka, 1998; Humphreys, & Rumiati, 1998;
De Renzi, & Di Pellegrino, 1998), G WK E T AFHHNIFLA XK 2B U (Schwaninger,
Lobmaier, Wallraven, & Collishaw, 2009), 435 A4HFAIE 3 A4b B (featural processing) PA & 2H 45 20 AL (configural
processing) . % Z AL B FLHF N LA A A 25 UAL 2], 11 490 4% A T L A 5t Xo S A A Ry [X 9 55 s
(Biederman, 1987). IT4FERA AW FLES T LA B PHE & A IR 5 RS T K L0 o 5 W44 0 o 1) 22
S, A FRUESE SR B PIAE )L S MR R R ) LR AE I AL AN v 5 A 0 1) i FRAL TS 22 . Dawson
et al. (2002) LA A4-#H 5 HL 2 (Event-related potentials, ERP)F 78 B FIE EHE I FLAF IR SR 0 o A0ATT48 55
—HZAE, AR R E)LE. REEZILE. MEWEILE, HFRHABSAREZIRL LY
AN R R o 45 R R I Y e ) LB AE 3R 5 A BB B K ALAE L P400. Ne (negative component)
H1 PSW (positive slow wave) =/NHAFAH G AL #0322 57, TR SA R IWIRIEL H DL K&
P400 Al Ne A7 % 2 57 . KJBIBSZ LI ERP A T HAUK R )L, ERB S AR FLIE LA L
RAEAE G ABEYEIE ) PSW BA B2 %R, R K EBIBSE)LE 7] DLy #r 8 5 A K KA LA
ik, R WoRTERGE I I FAT A S AL A o AP, H PTAE JLEE ) ERP FEZAGE 5 A RE R ALAE L
HIAEM E R, RAEEABEAABDEIE KL P400 Fl N FRE %R, FKonH BB R ALY
PRHRRIN K e 5 SRR e )L — 3.

AT R S5 R B8 A S 35 B PRE GRS T HEA M R 1) R 2L -FAR T #E A FL ) BE 7 - Wallace, Coleman,
& Bailey (2008)#R 157 B MAE I BE 5 — SR NG FL A AR A0 8 G R B 22 5, #8855 3844 4k B (holistic
processing)— 58 i FLER A . DL K By 2 [R] ¢ £ 2 45 4b i (second-order configural processing)— 5 #: 6 £
B AT O R R IR EE, R I R R E AR A (RIS — R TG g E R R R, (HE
JrFLAN D (R AL B BE 7802 1T PRVRE TG R M L A B ) R A0 ] B R RO AN A AR A 3 L Bl — i
FE K ARESHERIEN . H4h—RWE5, Pallett, Cohen, & Dobkins (2014)%% %% LIAF ¥ HL{ii (morphing
paradigm), f& HGSFLADEBURE b, /D FEGIHBEAL T B FREGRRE, HAREREZEKY . RMmED AL
SORURE b, E PR RN B T D . A, B R D A I L N b Rk B i A A R Y
hum b, T AR N D R FE W AN S AE RS BRI R RN s SR, B PATRE 7 2D A R L R i UK R B A R R
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g BT, 1A AR R b R B A RS Y T s X RN B PR R R R B H ORISR M
JRAERA I LIS . 23R UE, 457 B FPRE R 7RI LA R s KA B R AR B, AR At AT T 35 LAY
B R ARAE AL R R A R ACERAR IS LU o T2 B DA B PE R R A AL 3 AR R I A, AT
e A2 R R P A b B e A 75 AR AE SCA B, T NI B P R B P AR AAE =k 3 7 5K

WAEF TR B, 5 15 FNGEHX P A EEIT R0 R Edm s, i ks
0.057% (Foundation for Autistic Children and Adults in Taiwan, FACT, 2017). SGRTHF 7 E.18 H GV X H 7]
SiE ) LB XS AP FL(Chien, Wang, Chen, Chen, & Chen, 2014) A KA1 12 50 B 50 50 SUS A 7+ LYk
J& )L % (Wang, Chien, Hu, Chen, & Chen, 2015; #5052, 2016), AHE TR LA G 25 H X W 574 % 2 DI AE B
PHVIRE BN R RE R S0 G, b — DRSS B PAIE T T A 7 000 ) DAY T Jm0 S 400 1 AR P Ak 348 S s ke [X 4
M FL. AE T, AHECKH REHE IS H 4002 7 9 s Ak 3% 5 A8 40 R B 1) A8 % B35 (morphing para-
digm), MALRET S Je BT 50 Bk AR T N 5 R N BSAL(R i, e, TS, 2016), Ptk
FUBFNR A ASE TE & T) s NEICRE) sV =FB 2 AL &, H BT — R 8 R A HE
Ak (morphing card ordering task). A T % WA % —# IHIX HEEL, FATRAHRF VBV RN &4
N X HERE SR I, PRS2l M R e sk B e A —FF, e E Rt — DAt A —FE IR
FEEHZ R, # R A AR S FLERA S PN B 405 R0 e BE T

2. fARGE
2.1, ik

AP 26 4 WHHAAARAE/ e B AAEREE (S 165 & 10), fFUIIATAE 19.5~43.4 B 2 [f] (M
=28.61,SD =585 J 26 Z— N : 15; 2 11), FIRI A AE 21.0~43.5 (M = 27.78, SD = 5.55) (%
1) AR/ S D Re B FRE AR 2 5 2 R IR 2 A F 6 1 b DX DRI 3 98 DX CRA 2 [T ) 1 JG: 5 A A 19
RATRIRAEE, PR D AU A e 5 Thae H HPE 2 WhiE B B eksins B FREF . — s AS
538 R UE R A [ R 24 K 22 A A B R AT SR A . B2 5F L IEER 80 EE
EHIM T, ARG AMCEMIEE /R FRE S, LTI A ARNEE FEBEHT 8,5
F12 588 2 E A RA TETE M, 155550 5 #82 IR S B4 IAE NI 5T . 26 4 WAk E/ = Dhfe B 12
HEBE 2 MR BEIK IR TE S5 e LS, RFIRE 24 42 588D 14, 2 10; M =28.89, SD
=5.99H i 7 2 5FHAHH LR AL FHP R EE . 26 L4— BT, H—Z5EFRGEK
MBIE B TE L, A AQ Mk 35 4 HIIG FHERFERR TR BRJGIRE 24 L2 5EHIR (5
14, 2. 10; M=27.98,SD =5.60), HH—fiz5F6DK A HFE I ETFEL.

2.2. TR RMEEF

ARFFEAEPBEN: 1) FSChs N B B4R 5 &R (AQ) M 45 (Baron-Cohen, Wheelwright, Skinner, Mar-
tin, & Clubley, 2001; XIifi%¥, 2008), 2) BRI [ F ANFLAZTEYE R 7 HFE L.

Table 1. The characteristics of the AS/HFA group and the healthy group
=1 MATES5EERER

T HHERRE /R T B 1 P4 — R AA p value
() 14:10 14:10
R 28.89 +5.99 27.98 +5.60 0.591
HEBRE 15.50 +2.09 16.23 + 1.41 0.163
AQ B4 37.58+1.22 21.08 + 1.04 <0.001
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2.2.1. PXHERABAFRERAQEE

58, MRl — R SO HAE AQ ERILA 50 B, MEA WA (e R R, MR,
WAFRE. EEAFR). 11977 E Wakabayashi %5 A\ (2006)177 AR E, £ FIEARX 5 TR
By [5e4s ] MBlE, R EEEROR E ADRE R BRI 2 [ AR ) B T2 R E ) 245 1 2y, Mk [/
WA B TEEAFE] 15 0 2. MR, FEEARAEMESE [HMMAE] 5 [EeFE]
1502, A THMAFE] 8 M2 FE] WSS 173, il 50 72, 28R B AR
BATALRAR I S AT IS, — 3L 50 &, 43y 2 TUNRIFT ERCL B 3%) -

2.2.2. TERRFLADE R RHEFFE

M =R EBAE, NBRTEMNS AR ARAL. B~ HP R, —3F . RITEFT
PN RN LA 5 IR AL S PR AR DRSS TR (R 1) NIEVI (R an) I3 ) () & — 4. L FantaMorph
Professional 5.0 #K{f:(Abrosoft Co.)HI1E LA 10% MIHFG I RIVARTLE S, HEEH kb LLEBR R E
R OBULERERIE R, EARRRILER A, Eid A0 N 0% (RF 100%E1N), A100 24 100% ¥
A, A10 N 10%IEMAFT 90% I NITR S, A20 N 20%IE9H A FT 80% I N IFTR A, LABLISHE. Bh4h,
IKIE*FR 7 B2 FRAE NS 2% i (anchor) B, B ARBTEME LB TK (BT A0 F1 A100) 7% 50% 2 AZTE K
Fr (BT AS0)—iK. AR B AU iEEIE, C00~C10 N— R F 1 E Fr(C00 F1 C10 AR F 4G
KR, TOO~T10 A—RFIZEwE F, HOO~H10 A— R S Ao Rk iAo 8 em x 11
cm, PAPHRACEIHI G 64 DU 9.5 em x 13.5 em K/NER B, FEES AL AT FEERE, fi-R~A
Re g Bt T F R I 1) 175 B 2R (54 cm x 40 cm).

w2 fon, MARKAE 11 KQG KR NSH S, 8Tk REEATHT), adtG 7HRA, 5%
PEIG AL, BYERILEPA, YiEHs LB TR NEWGETE) (5 &—H. LRI,
SEHGE T S AT SEIR AN G, FRATT 2 [ i s PR AR AR TR R AR 7 50% 0T 1E A g (AR T [
REEIT AT E DIRESZE 2%, G A T RS T 1207 HE 548 Nk R F e 2B S 58
JEBAVE A E R R IRIL S, R SRE— kit 4t b

23. FRAFHS AR

WATRIH RN 53773, (A) HP IR B8R 3E )M E, R ISEIERALES 8 1,
WETEAS RO BN 0 FUILTHRE S 5 EZE R A MM B30 (0~1 ZIF). (B) AR FECaFIFTH
2 5H MK A HP AL E BB T ). £ EBA RIS N IESHET 0 E, HAa R REHRN
Hep A E . ORI 205 881, Ao 05 75 BRI IE A 52 iR AR xt, A T 7 77 BRI R 5 — 32 ik
BB LA T UM E), A3 A30 IR A G7E A40 NI E . A40 B A IGAE A30 AL E . A6O 11
KA METE A70 (AL E . A70 [0 IETE A60 MIAT B, DLy s R an 2l 7 B B i A 32 iR 3 1)
JE A HE Iy B IE G AS B R 1 207 BRORSE LR T IANBOR — 2, B DARR Lz 4l 5e ek i NBOHAThR
MR T 2(6), HHMUEEERR, KERRBUCAERIIEN 0, @A R FRBULA B 1L
RAAR, B B A R R AL B VL

3. &R
3.1. AQ BERBH»
%3 NFHBEHN AQ B4y, NHEFALRNTE AQ BEHEN BN SN %, RATKH —FT

TREAE 70 T (two-way mixed ANOVA), 52387 ) 722 IR 2 551 (. B ieias /i D e E PEZE V.S — MR
), MZIRENETN AQ MBI VER . AR, WAWERN. WEHI). 41k
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Table 2. The seven sets of morphed face/object cards in the present study

=2 AMIRRAR 7 ATHEILEFR

ZRMALHM S EFA 2t 5 )
*AS0 A60

LT ME LB TR ARE)
*C00 col Co2 o3 Co4 *C05

*C10

BMENED: i)

e eSS W
v e e
N N N N D

Fh P\ B\ M
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A30 A40 A20 Al10 A0
X K ! !
A50
A100 A90 A80 A60 A70
% % X x

Figure 1. The illustration of completing a set of morphed (face) cards. The three cards with colored frames are the anchoring
points, including A0 (red), A50 (green), A100 (blue). The left side is the front view, the right side is the back view and the scoring
method. (In this example, there are four incorrect cards, a reverse between A30 and A40, and a reverse between A60 and A70)

B 1. BRERR—EEATEE, AMAEIMENSKERHSEE, HHH ANLE). ASOERE). Al00IEE),
EEAIERE, ARAEEURIESRERE (KR A30 1 A40 FIKHUK, A60 F1 A70 FSKER)

A10 20 A30 A40 A60 A70 AS0 A90
Al0 1 0 0o 0 0 o0 O 0
A20 0 1 0o 0 0 o0 O 0
A30 0 O 1 0o 0 0 o0 0
A0 0 0 0 1 0 0 0 0
A0 0 0 0 0 1 0 0 0
A70 0 0 0 0 0 1 0 0 / \
480 0 0 0 0 0 0 1 0 [ A10 | A20 [ A30 | A40 | A60 | A70 | AS0 | A9
A0 0 O 0 0 0 0 O 1 0 0 0 0 0
A10A20 A30 A40 AGO A70 AS0 A%0 0o lo ol oo
A0( 1101010,010]0)0 410 420 430 A40 A60 A70 B0 A90 0.8 0o[ofolo ,
R R B 40 11 6 1 0 0 0 0 0 [0 0 [ o 0 [0 ]o]o I.m,\ovm
420 6 10 2 0 0 0 0 0 A60 | 0 0 0 0 |om 0 0.11~0.20
A0 0 0 1 0 0 0 0 O 0.21~0.35
40 0 0 0 0 0 1 0 0 A0 0 2 15 1 0 0 0 0 A0 0 |0 |o0]o0 0.50 036050
0.51~0.65
A00 0 0 0 1 0 0 0 A0, 1 0 0 17] 0 0 0 0 A0 0 |0 [o]o0]o 078 0 | | ossos0
A48 0 0 0 0 0 0 1 0 4601 0| 0] 0 O 13 4 1l O 29 0 | 0 | 0| 0| 0 |006]006]089] mmosiio
200 0 oo oo ol 0ol 1 40 0 0 0 0 5 9 2 2
40 0 0 0 0 0 4 14 0
4900 0 0 0 0 1 1 16
JB 4 HAR

Figure 2. The scoring method in the card ordering task. The three diagrams illustrate the steps of the matrix analysis

2. FREFEL TS AR-NRE S EEREZ I

Table 3. The AQ mean scores of the AS/HFA group and the healthy group
3. MEFES5FEN AQEH

WHHAREAE/ m T Re B FRELE — A p value

AQ A% 37.58+1.22 21.08 + 1.04 <0.001
B i 2571 8.25+0.36 3.63+0.44 <0.001
Y- WAL= 23 8.42+0.28 5.67+0.34 <0.001
Sy Wl 6.75+0.44 3.54+0.34 <0.001
RS 6.13 +0.45 5.08 +0.30 0.061
3y ] 8.04 £ 0.41 3.17+037 <0.001

M, — BN AQ 51534 21.08 (SE = 1.04), AS/HFA 415> 4 37.58 (SE = 1.23), AS/HFA 4115
G T M AL, A B AUR (main effect)id 3 (F(1,46) = 105.708, p < 0.001, #° = 0.697). AQ
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YT T BRIk S 3 (F(4,184) = 8.948, p < 0.001, #° = 0.163), HACHIG. 1EE A, MRS, MTE
B WBEEIERF AN 5.94. 7.04. 515, 5.60. 5.60. ItAN, HHE AQ HIAL HAEH IRk
2% (F(4,184) = 10.563, p < 0.001, i = 0.187), F/RPILLRATE HAGI LRSS ZREG 5. #—BUs
Hr 187 5. B R (simple main effect), HEIABATE AQ R AT 5, SRER: 16 1) HH
51, — MR ARI1E43 8 3.63 (SE = 0.44), AS/HFA A3 M 8.25 (SE = 0.36), A3 % F(F (1,46) =
67.041, p < 0.001); 7F 2) VERE 1 b, — MR 115738 5.67 (SE = 0.34), AS/HFA H 1135y 8.42 (SE
=0.28), AW ER(F (1,46)=38.240,p<0.001); 7E3) L, —BRAKITF5 4 3.54 (SE = 0.34),
AS/HFA 11557 6.75 (SE = 0.44), 1583 %57 (F (1,46) =33.729, p <0.001); ff 4) g¥EZENH L, —
AN IS4 5.08 (SE = 0.30), AS/HFA K570 N 6.13 (SE=0.45) , iU 3% (F (1,46) =3.687,p =
0.061); 7£ 5) WiBHIG L, — AR~ 3.17 (SE=0.37), AS/HFA K757~ 8.04 (SE=0.41), it
B FEZER(F (1,46) =76.142, p < 0.001).

3.2. ZERFRHARFE

AR AR P HE P AR A TE B AR, OO REAF At IR T AL (R BLZE 52, BATR A A
RT3 — P IR, IR E SO [IERRCE R B SR A E®) ), ki H
MR AR I AL A ) I R 22 e RS NIREE T B, B T EIRAIHEP IR R, RITBHHRE 2 5%
FERETK R 7 AL B AR B L T B (T LIS 2), #E— B I RS 5 & R AT R s .

3.2.1. HIFFIETRE

1) ZBRRAFRH

TATU = IR S48 R H 5 Hr(3-way mixed ANOVAWGIG IERIR 2 L EFR S HME. ZikH N
TGO E A CE WA/ B Th RS E PREA . — B AR, 2k W AT TR AL R R IR
HFORAERALAIMR(B . L), IEHEANS5H [ IEFBRE R BRXREUE R E] fE. o
Hrad SO0, 2 4) Bon7E A ) 1 F BRIk 2 B (F (1,39) =3.427, p=0.072, 5* = 0.081), fEFLF Fr
b A ST B A RS 4L TE A 2R (M = 0.703, SE = 0.038) % = T — AR A ZH(M = 0.611, SE = 0.032). A4k, AT
J6: FL B A 2 2 1 T R (F (1,39) = 5.161, p=0.029, > = 0.117), ZLPERALA IEFHZEM = 0.706, SE =
0.034) 23 = T HYEFL(M = 0.608, SE = 0.032). 28T FL AN TE 1 B4R, BRIZ 53 XA
HAMMN BRSO I EREESR . HEX SR RERE.

2) ZRYERF

AT = TR S48 FHHr(2-way mixed ANOVAWIGIERIR, Hr, ZiRF HAH AT, 2
RE WEBBUE TR R BB FET . K. B), KRBT IEHRQEFBCE R 68 sy SR
o TSR BRI EERURIA R E(F (1,44) = 4.244, p = 0.045, 5> = 0.088), i+ 24 A 1IE

Table 4. The mean accuracies of the morphed face and object ordering task

* 4. TREFLEIERREHIFERE

EWR Jis Wb MR
(SD) F1 52 71 %2 JieFLF15 ¥ A e LYLE )
L 0.547 0.521 0.682 0.690 0.611 0.750 0.755 0.792 0.766
AR (0.21) (0.30) (0.26) (0.24) (0.15) (0.32) (0.22) 0.21) (0.18)
0.667 0.632 0.699 0.743 0.700 0.853 0.880 0.870 0.868
AS/HFA (0.27) (0.35) (0.30) (0.21) (0.17) (0.20) (0.17) 0.21) (0.14)
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S
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%, TR

(M =0.868, SE = 0.035) .3 = T — MR N (M = 0.766, SE = 0.035). A4k, KRBT FENR, =ZH
Z: 5H % =PRI TR HF P RE IR 2 R . A HARHBUR AL B3 .

3) HBERERALMMER A HE R LRI

BATL R FIRBZREHT (2-way mixed ANOVAVS I IERIR 2 FEAARELHMR . K, 2
TR AR A 5 O A A/ B Th e e . — B D), 2R WA TN R TE R R IR 2R L
YRy, IEME NS S5E [ IEMBCE A ERXREVERFE] M. 20rdRERTRER PSS
B FBERUR(F (1,38) = 19.003, p < 0.001, 7* = 0.333), FRLIBAETEAKAMFL: M =0.857, SE =
0.042; ¥fk: M =0.766, SE = 0.034) 7R84 — il N (JEFL: M = 0.724, SE = 0.037; #11k: M=0.611, SE=
0.031), TR B HEF L i) IE R 28 235 i TR AL~ HEP Rk, R HAERTRARIL B3 .

3.2.2. NREEF5RE

S NIREE T, FoAT3E— D A S 5 #F R HET R RS . NIRE D BES T2 F
B TNRIRML ] AAE S 5% P H 2 /0 NN R E IR AL E I IREEL ], A TE N A TR 1
B r B AR s N RTBCE B . R A BEE 8 IALE, N RTEREE 10%. 20%. 30%-
40%-  60%- 70%- 80%. 90%MINLE, TR —HEBEELR: RN N 2 5%, HELBRE
10%F 15 N& Xt m IERHEF LB 15/N.

1) ZBRBARH

%5 NHAMNERIEIAL R ELGETNE R, BL&WE)NERN, 8N NRETERE—E
RABPEEEZ SR, oo — BN, 51 A/ = e E RE A .

2) ZRYERF

%6 NHAMNERIEYIE R ELGET =R, 7. . D)WRN, B4 NRETFERRE
—ERAWPFEEBER, Ll —BMNA, A AR/ EDhRe B FEL .

3) EEEFRARRA R R L

FE— M NIREGT7 B, AT P Ao L B8 i 7 6 B oz i ok e SRR R (] 3). A RARATE
A1EHi, B SIEHAIE R ZE—#, C BIEMMBZEMKE, D SIEMAEZE =8, mHMmRRRN2 A X
B N IE AR O B DU R DA AN A B X AT R PR N AR TG FL S PR R PRk R BON A X
B X. CIX, DX, MEMXKLREEENGFERFH 8 MEERE, —HG 78RN, HE—PiH
FEIX R EE B (% X B LU R BRI, PAEEFR IS EIB X, C X, D X, AdHAhX
Ik DL 5% 5B P R A e R I o

P T AP RRNAEZS TG AL B R B AR A R A B RS T . BRATTR AT AL E,
RN RSB MR B R ARBL s P RN R HE AR BT, 22 208 R e B X (— R4 : 75%,
WHTEH: 77%), WHLE R IERA BICH — 2R AUEZ 14 MEREVEN Co D XEHARL T Ak A
AR TR b, TS AR 2E A N B A B F B SRS . B R/ B X (— B 4L: 79%, 3
U 88%). oL HHHARAE/ = ThAE E FIRE e N RS Ve T A 8 SR ) A XA IERRALE), aiRA
AN, K BRI RN B IX(IEHA B IR EE), UE 2 2.
4. TR E%iL

KR — R IIL S TR R, LB ass /s D e B HE R 5 — K
FRN Z B AR RIS fE 715 R LA SCRUSN B FDE AQ &R, LAIAPAL R B HRERF AR . F&
R LITE Z R4 R B, Wi, WA ass/ & hae B EA R AQ “FX i H R & & T — M.
B0 F/ IA MGy, EALETS . RIS AR, V@I A VYA NI AR IA B KR, M
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Table 5. The response matrices of the morphed face card ordering task of the two groups
=5 MARAENETHRILFRELHARE S

—HIRA WA/ FIRE B FE

Al10 | A20 | A30

A20 | A30 | A40

A10 | A20 | A30 | A40 | A60 | A70

A20 | A30 | A40

A20 | A30 | A40 | A60

0.68

0.56

0.72

o|lo|o|o|o
S|lo|o|o|o
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Table 6. The response matrices of the morphed object card ordering task of the two groups
6. MERAEZETHMEF R IELBI AR5

—HRA W e /RS Re B FAE

C03 | C04 | C06

TO1
T02
T03
T04
T06
T07
TO8
T09

d

S
7

Kl

HO1
HO02
HO3
Ho04
HO6
HO7
HO8
HO09

Table 7. The analysis of the error types in the morphed face and object card ordering
*® 7. MERAEZHERILEIERRELHERLERS S

LRI PRI
AX B IX C X DX = A AX B IX C X DX = A%

— MR
B 511 263 73 13 4 488 127 25 7 1
Nl 0.59 30 0.08 0.02 0.00 075 0.20 0.04 0.01 0.00
SR A ] 0.75 21 0.04 0.01 : 0.79 0.16 0.04 .01
AS/HFA 4
B 476 169 30 17 4 551 98 9 4 0
peNa Al 0.69 0.24 0.04 0.02 0.00 0.82 0.15 0.01 0.01 0.00
B A ] : 0.77 0.14 0.08 0.02 ’ 0.88 0.08 0.04 0.00

[E] SO B RABAS XIS GEE R A 8 MEEUE, — 7 BRA). MG ZX R RHER LS IR .
HERIUAS O] 12 X R RBR DL BRI R SR
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Figure 3. The definition of the types of errors in the matrix analysis

3. MRS EE R ERALE RS R E X
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YOG EEW & T — RN XAGRIEIEMZ b, RATRA [ NIRETRE ] 3t —2 08~ R
B, RILPA RN P R B L (T P R R IR ) 5 0 A B0 AE M0 . Pk, TERTEMRR
HEF AL, SR RS R I IR R 3 v T RN, s P A A A DA P A [ A 22 7 ) e ) B
BT — MmN XA AP T AR EETTFE ] RS R B Lol 45 ,  FRAT TR BT e ks e e ANE
BARIEM RS, BRI RN, M N AR e IR A B R EE (I — 5 1) B X)),

FRATTCAAR TR 0 ) 1 88 BE 22 53 AR R AR P 2 M D7 2, DA SE BT S ST S0P i IR B AE R A (1 2 B
e IR TN, RMERAEKM AR, AT A8 B AE 5 205 22 57 25 58 U FLIXFHE L, R
AT — SN, FEDIEFHRI R TEAR T — M « SRTT, AW 9E 1 R IBLT- 5 Wallace 25 A 7E 2008
SEMIRFFCARZE s AT T T I LN L — M BN (P AR B RE 040 T B PE e, (X T4 a5 B PAE
WEREN S — B NI RE AR . RAVEAE, WIRES S35 (1007 A F S50 Wallace 55 N FE25 R H
PATRE IR T AR R I 22 o At AT ] A 5 57 B4R A (holistic processing)— S G FLERAIAAR . LUK —Fir 48 [a] 5%
FA A b3 (second-order configural processing)— 5 4 i FLERA) A H (1) 70 2 (R AR L TR) L, X AL ER AL 5K
X T B FRE R R Ut 2 LU R AME AR o ARG ), FRATTI #5852 B v A2 407 RS, it SAr
A B PAE R AR AR I RE T . R W, FRAMIIHTT A Wallace 55 A IS FLAGHE P4 280 AR O
3BT AR R I FL AT B S50 8 48 G FLA'E Ml T8 256 11 1 35 B0 R Ol 2 0 A A o T 23R 1)~ 3 BBURR BT ) 3
— NG FLHRARE IR T HHA ARG RE J1s AR, E PREREERT T HEA YA 1 58 0 AR T HE A 1L
IRETT, XSS5 105 AT 70 B s 2 R N (R 3R 302 — B0

MAI—ANERE, ARG Pallett 55 A\ (2014)FIZEFE SLTEAT S0 45 R BEIT, A ATTR AR AL
5ARTIR ISl DR, 230 3k — KRR — B D 5 B BRERRE D R R T .
AT S R R I ALEN N b, E SRR S — O A BRRE A 2, ARTIE R A b, B AR
BA LA EERE T . [FIREI, ASHIE 9T LS TR FL AN AR R R HE P AR bR = A N (PR B, #9312
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