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Abstract

This study used associative recognition paradigm to investigate the effects of ink color and face
valence on verb-face associative memory, using two-factorial design with ink color (red, black)
and face valence (positive, negative and neutral). And the dependent variables were verb recogni-
tion accuracy, verb recognition reaction time (RT), verb-face associative recognition accuracy and
associative recognition reaction time (RT). The results showed that red verbs interfered verb rec-
ognition and verb-face associative recognition, while positive and negative faces improved verb
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recognition and verb-face associative recognition compared with neutral faces.
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1. 5l

H#E A g, AR ZIC I S B ARG, B 5 — AN ridizcn: =70, Y0d)
R PRl AR S SEE 5 2 KRB FEY . 1 S id 12 (episodic memory) & i & AR R4 i B[R] R 25
[ FHAE LI . 1 FACIZ I B ARE R R — NP AR TR SR, B ME —RIIE
fIE ) 5 B R AE (Pierce & Kensinger, 2011). 1 S 12 6 & BE4h 1012 (associative memory) F1I5i H 1242 (item
memory) . i H 1t 4Z /&5 NI H 11842, sk iciz(n: TH - 1 5. shiE - mfL) AMCEL A RANTE ,
WEACEIE Z MR R IE&I A Z, 2012). Begsid iz (associative memory)fl & =F2EA, 2514
T B W BEEE 1812 (intra-item associative memory). 433k P 1t H BE45 1212 (within-domain inter-item associative
memory) 15 4TI 151 H 8] k4% 1017 (between-domain inter-item associative recognition) (Mayes et al., 2007).

EHE ST, NMIFELZNEERZHRHZANIE AR, il NAELER, 88 H
AR T FLAR VS RC I 7 VR AT A2, AEENE AR A T IEEME M. (H2IERE BT EEit
HAHRRE, AMIEFHAECARCEZEGEE, DUARIRIIERT), #ReidiZmgim  H 1 (Dzulkifli &
Mustafar, 2013). H L3 KIN, LLERENE 5] A s Ml i 1 48 (145 4555 , 2014; Jacobs & Hustmyer, 1974).
LLEAIET 58S MERERE—, TRUBOE EEEEL, AT INE, PR XS MET 6,
210 T RS R AR AN 1T () AR R B, 7R ELAE TRy R J1 4T 45 (Greene et al., 1983; Mehta & Zhu, 2009).
HEAENERH, BT UM A G E R ok IS ST WA FHDE . RS AR AR, R ME
FH AT DLAT S v B 152 P £ 1 [ 132 7K ~F (Willkins, 2003).

SRS TR MBS BN R g, T s B S5 1812 St A Fi s R B4 1212 Stroop T
%% (Associative memory Stroop task, AMST), 5= SAES5 PR N 1m] - Fr- Bt , i@ H A 8r m k B,
i it o — BEA—8, mECEE e S ) A - B S TR, SR KIBEA T
P 2SN RN 5, — B 13k 2587 (Ishikawa & Sharma, 2021; Miller et al., 2018). &AW 7T K IFta—FH
BRI PR E R 26 T B A — 0B (S0 5%, 2021).

1 265 1 H (8] IBC Z5 017 I S AR A E 2y B, A SR RIE 70 R LIRS 45 2= I 55 100 B (8] (k45 1212 (Pierce &
Kensinger, 2011; Bisby & Burgess, 2014; kK245, 2019). AWM ABBIANFEMLER, BRMEREBELEL =
SHIFBRAE AN, (AR R IAAR NG 26 X B 10 12 BTE AR s (4745, 2021) B WU RIMINE - 1
SA] ) — R A AT DA/ 17 26 e RO BR 250 AZ I A S5 4E F (PR AR AR, 2017).

LA A TG A AR, ANE R0 B 48 T LR AR AN AR AE X0 . A WFFE I, (e
FUINTH, %, 2R LR A I # (Hansen & Hansen, 1998; Fox et al., 2000), {H 245 HF 7215 M
H145 B (Kirita & Endo, 1995; Shimamura et al., 2006).
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Pierce Fl Kensinger (2011)W\ AR &S B EE1CAZ I E BN R, ABFFCN T 8 G i FLMe B FE AN [ 77
SKETFPE, AR LA AR T FL R E RN 4 B P AFEAEZE R T L2 BT 90 K 22 Sy Bl il RO T L A 1%
g — B B in] - LB ICIZ RIS, JE R 8 SLIRAE 55 TG R I Bl el Bt 0] Bl in] - T FLERSE IR 12 )
SO DR AR FE A0 5 2y ] RN T FL N o i) - LIRSS 102 . SEa R, Mshid el
Zrant, Zhin - mFLBEESICIZ 2 2 A A I Hid 12 &8 21, L&y 593hia - mLBS
1z

2. 5k

SEUG R 2 (Bhialgith: LU E) x 3 (LA AR A/ b ) o R R sl A S B vt RIAR &
BN FHAIER R . Zhia FA SOV B3] - LRSS P A IR R SR AN AS A A SN

2.1, #k

AL 45 Z ARV KA R AR B T AE(20 B3, 25 L) Wk Bk fd e, ARIF, B IE
MAIIEH, FFERE 2027 + 1.77 %, SERCERE 5 3R13— & i«

22. M8

22.1. EFLEIRIEE

MR AT FLI 28 B R 22 G0(CFAPS) H I L 192 5K I FLIE F (I LIHiFL4#% 96 5K), Ui NFR. T4k
AT FLIE A % 64 5K, A AL S ARG, U BRI ORI AL 16 7k, THFLAMENR
R AN i P 22 o B LT LIS 4 B R SE. ffH PhotoShop 4  FLE A4t — R s 260 x 300 (5 %)

SRR VH AR TR FL P B R R AT A AT (LR 1) S5 R B, BT LS Y IR LA
ZR I, 1(126)=38.17, p<0.001, Mgz S A EE, t(126)=1.91, p>0.05; TFPEmEHFLSFRHFL
(R M 72 S 8 3%, 1(126) = 22.90, p < 0.001, t(126) =30.56, p <0.001; T+l 5 M i fLIK
Rt AR P 5 S R, t(126) = —29.57, p <0.001, t(126) =25.73, p<0.001.

Table 1. Descriptive statistics for emotional face picture (M + SD)

= 1 REELERIFEERELSEIT(M £ SD)

idiss rh AL MELATIEGD AL TR
A 436+0.21 2.79+0.37 6.22 +0.62
e i 3.39+0.35 5.85 + 0.68 6.07 £ 0.61

2.2.2. EhAEE

MERAR D 1] e h A B RE S M R B IR B iA] 182 AN(Ban: i3k, Vil BATE). 5
30 4S5 5 ARSI B AR OB 2 b (1 K S AR AR BRI 7T A5 23 ) MO0 A0 g 82 A 44 55 ok 32 B ) 2 ) ik
179 FERVEr . BN VEE M LR AN R 9 AEF ML), MRBEEEEE M 1 AR i3 9 FEF
W), EEE) RS M = 4.78, SD = 0.51, MefiEFE M =3.07, SD =0.31. H1 96 P ahia ks
AL A 4L kzhia] - mFLECH, 96 ASBhial7E M E B A i B B

23. BF
SKIGAE T E-prime3.0, fEOLL RAF, TCMEE ASEIRE T, FINBERE D HE Ay 1920 x 1080, i
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PR GESAE 0.5 m, SRIG AR ESRYGRIEM SR 5 E R e B AR RIK, 75N 48, 4 EhiE HSL (Hue,
saturation, lightness)iFitt 24ty 0, 240, 120 (Mehta & Zhu, 2009); S {fzhia HSL HitZ¥lE N 0, 0, 0.

SRR SRR U, WADS AR R E TR 6 AT, FAMESHES ). BEM
MR =AM B R I B, B DLR A7 B I T X530 - HALER, B HEIA AL
i1 fEIBEI B, WHREAT 1/ PhiEsk 3 85 EMNRHTBL, 188 J 75 24 Wr th ILAE e % b e 1) 3
RSO, R R B, WA B L 07 . SRS TE IR SRR S B IE AR ISR 1)
AL, FAREMEIL R M “A” “B” “C” Bt T AW,

SIS A FRAVE S, B — LR E e AR 6 I FIMESS, 6 AAT5 B 16 X3 - 4L

Fext (AL eshia) - tpkmfL. Beshia - erEmfL. aeshia - BRI, BEshiE - BRI, a6s)
] - A AL PR s - R SL), 6 LSS BN ERR I HEAT P . SRS B TP B

TPl B AR Be (] 1) 1R USRI R HT,  BER B HEAT 25 20 5256 DL AR SIS IR PR AR

OB B, ULRSIT R AR EH 16 X ahia - mFLECKS, S A L H BLLE B e,
PR B AR B 1 k. R BC X BN AT L 730 S 3 1000 ms, 3% [A]R& S [A] 9 500 ms. PI-MEC
X} 2 3] BE T H] /9 2000 ms.

T B BESRPARATIESE 1 4350k 3 125

MR Be: 1 20 BR M T Sh i BEAT FA I . i R ke e 5 1% s i) IERR VT EC I T AL a0 SR
FIBESRIT F —ASia A7 FIWr . R mfLE S FECH L. EAmAL. BrmfL =KL, —ZRmfLpE
HUEREIEDT AL By C HBL. JRECTHFLY IEAUCE A THAL, HE2H I FLoA 2 2 M Bt B (AN A2 TE A VT RC
AL, SBrinAL S IR B B AL .

= 3]1dE TR B
+ s J
id
MR H x
2000ms it
¥ wx
inF
o
1000ms HITE L A B C
+ +
500ms 500ms
o -
AW H
1000ms it

0 .
......

Figure 1. Experimental procedure
E 1. EIiRiEE

3. R
3.1. FMAF/ANEMRE
S B A A E AT 2 (BhiA it 2060/ B ) x 3 (AL : AR/ W ek ) I R 255 22 40 #7 (5
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2)o GEREW, FAZEFEMNARE A E: M=0.84, SD=0.01; %Ef: M=0.83, SD=0.01), F1)=
0.07, p>0.05, 775 =0.00 [HiFLAN EBRARZE (P LRI FL: M =0.83, SD =0.02; {Hkififl: M=0.83,
SD =0.02; FRIEFL: M=0.84, SD=0.02), F(2)=0.31, p>0.05, »2=0.00; BhialFtaATEFLIAM M
ZHAEHARZE, F(2)=050, p>0.05 72=0.00.

Table 2. Descriptive statistics for verb recognition accuracy (M + SD)

= 2. HABEIAEMELERIBIASG (M £ SD)

A5 kL TH AR T AL GAUTHTE(R
ARG 0.82+0.02 0.83 +0.02 0.85 +0.02
M) 0.84 +0.02 0.82 +0.02 0.83+0.02

3.2. BiAHIA R BET

Xof Bl A TR NI AT 2 (B i, 40 ) x 3 (T FLRLAY s BB/ W w8 DR 3R 22 43 A (2
3). LKL, BB RN R, F(1)=4.14, p<0.05, 52 =0.02, L3 KM (M = 1569.44, SD
= 41.72) i T B A BN )N (M = 1449.38, SD = 41.72); AL ERN R, F(2) =11.77, p<0.001,
72 =0.08, XL ERNHEAT F 5 AL, ki fL(M = 1695.95, SD = 51.09) ) Js NI e T B il 4L
(M =1484.16, SD = 51.09), p < 0.05; A [ FLI S ML i T AR AR 1H FL(M = 1348.12, SD = 51.09), p < 0.001,
THAR T FLAN R T FL S SR TE B . %5 5%, p > 0.05. A B I FLAN (2 EAE AN R 3%, F(2) = 1.53,
p>0.05, 72=0.01.

Table 3. Descriptive statistics for reaction time of verb recognition (M + SD)

= 3. FAEIAR RATEREE % (M £ SD)

2o ERLEATTEN TH AR £L R AL
ARERILE 1827.75 + 72.26 (ms) 1520.13 + 72.26 (ms) 1360.43 + 72.26 (ms)
S {6 7y ] 1564.15 + 72.26 (Ms) 1448.18 + 72.26 (ms) 1335.80 + 72.26 (ms)

3.3. A - LG HIAERZE

Table 4. Descriptive statistics for verb-face associative recognition accuracy (M £ SD)

= 4. #hiA) - ML RN EERERMAGIH(M + SD)

A5 T AL TR AL B I AL,
ARG 0.47 +0.03 0.57 +0.03 0.57 +0.03
M) 0.52+0.03 0.59 +0.03 0.63+0.03

X A — T FLIRSE BN E R AT 2 (BhiA i, 20t/ Be) x 3 (HFLR: RO AR/ b ) 9 R 2%
TIENHTE 4). GERER, FWEEERNREE, F(1)=453, p<005, 5.=0.02, LG KB
NIERfZE(M = 0.53, SD = 0.02)fik T~ 30 (30 - HFLBEZ FF A ERi#(M = 0.58, SD = 0.02); THIFLAX
MEMRNRZE, F(Q2)=7.86, p<0.001, »2=006, AMHFLEBNHTHRIFILE, LRER, TEELM
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=0.49, SD = 0.02) i k45 FA IR A % 2 B K T W A i #L(M = 0.58, SD = 0.02), p < 0.05, [} & % T F1HK
[HIfL(M = 0.60, SD = 0.02), p <0.001, % HFLANFARHFLIERSS PN IEMI R C R 257, p>0.05; 3)
B AT AL M AR A RS, F(2) =019, p>0.05, 7, =0.00.

3.4. #hiA - MFLEKGEA R RS

Xt Bl - T FLIEEE BN SN HEAT 2 (Bhid i th: 20/ en) x 3 (AL RO A ) B IR &
T ES T 5). BRI, FAZie LAV 23, F(1) =5.02, p<0.05, 72 =0.02, ZL3)H(M = 4107.50,
SD = 109.77) B4 PN SN I = T S (A 5hia(M = 3759.86, SD = 109.77); LA BN B3, FQ) =
1059, p<0.001, »2=0.08, Hja BRI, HIEHAL(M = 4432.63, SD = 134.44) RIS FE N SSEIN (2 2%
e TR FL(M = 3752.185, SD = 134.44)FIFHK [ FL(M = 3616.24, SD = 134.44) L 45 BN S Nl p <
0.001, AR ThIFLANFRAR I FLIA R A5 PR IR SIS JE 35 22 5%, p > 0.05; Byl Bt AL i 128 TAE A
%, F(2)=178, p>0.05, »2=0.01.

Table 5. Descriptive statistics for reaction time of verb-face recognition (M + SD)
= 5. #iA) - ML RN R BT EE SRR 51t (M + SD)

2851 o T AL TR AL B IH AL
ANERIE 4409.76 + 190.13 (ms) 4081.10 + 190.13 (ms) 3831.64 + 190.13 (ms)
Rz 4455.49 + 190.13 (ms) 3423.27 +190.13 (ms) 3400.83 + 190.13 (ms)

4. g

IR, L&, B - HALERES ARG AR, 10 H M 4G, X ud B 20 (5 5l ] 5%
PR, #O R B K (R B2 5 2 DAL T L, 1 B3l - LSS il 2 Gt A e s, X
5 Ris— St shia {155 7 2 - FLBEE idZ . eI AE RIRIUE T 5SS L RMEtE B S HE
ZHINHIR IR, FEARERES FA RS

AW S ESR IR R IS 1] AN LS o B0 18] R IE R 2R RO, B AR B i) B SN 1) &5
RATCUR I, B 240 gl ia] 1) SRR B S5 T 0 SR B iA] (1 Je R, X S e BTN, ATRER T
MR, 24 ST B EACAZ B AN A s, B R R R, AT T
PRI R RTRR VAN

S EE SRR, TR T SANILIZ, RIONERAR I FLAE R LA R, EAR
B SO A, (AR % 5T PR A B 2 1 B 25 I o ) Ak S8 s i LA AR T FL AN 7
W THFLIG 58 T Zhin] - TFLEREEC2, AT R R AL, et T AL AR AR T LA A% T FLE i X e I 4
PR G =, AR H BT T ) S SR B A . S 6 R I AR IR IE 17 48 T FL I 55 3hiA] - T FLIcAS e 121
Bise X ATRESE B2 M T ALOEHE T 3hid] - TALIARgs, RIrI3hnE - mILAHmegs, BaHRTx3)
] A SCE R T gl - LSS N . SEIG 25 RIGIUE T 0 SC 4P 2L 18 (prioritized binding), ZIFIRIAA
17 48 5 | T NG A 7 28 R ORD 5 R DG A5 B AR S EAT IR, Rtk T 1 28 S R 2B (S 5
Mgha, FEARET YR, AMARH G2 R0 S5 Bl 2 g m, R IEAE BA R T BRE5 48
(Mackay et al., 2004).

U G i HE 8 (Paivio & Csapo, 1973)IN K, 15 B E Buia] (5 8 nT LAS BB 2 Wk i T2, DRI
TRIATRI T RE . R4S “some-or-none” BEAY, 5ERIECAS TN IE) N 7R E I H A BAMEEEEE, BT R
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RALAFEN T HEIRIIN T, B E R A FF5E R gmis, HAa BT SRR 2R AT R (5
#5245, 2021; Hockley, 2008).

TEARBEFEH, N T ORUE LA 0 T EAE A, SR 25077 R 28 - LA, BRI 20
Byin] - [EALES T B3I, BRI R AL H 2 3 1] A0 L8 5 B AT 5 #lia] - LRSS id
2= g, BRIMAE A 5 IR 7S b ] DASCAR 2% =) W B sl e AT AL 1) I, 32— 5 R 56 20 ] €0 A T
FLEA XS] - LR ICIZ .

5. &g

FEZNR] - HFLBRSS Sz, L0 Cshia X shia AN SR - dfLIBcSs FRAA EISSERT, M AR AR o £L AN
TR FLEE e T B ISR - T FLIBR S F A S

SE 3k
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