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Abstract

The present study attempted to investigate the influences of emotional arousal, stimulus onset
asynchrony (SOA) of context and target, context duration of task-irrelevant picture and context on
recognition memory of words using study-test paradigm. During study, words were superimposed
centrally onto emotional contexts, and subjects were asked to just remember the words. During
test, both studied and new words were presented without the emotional contexts and subjects had
to make “old/new” judgments for those words. We found that, compared with the neutral context,
the emotional context impaired recognition of words. And the impairing effect of the emotional
contexts was influenced by the context duration.
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1. 518

TEPLS TG, IE R A R BRATE S A2 B bR, TR BATT % 02 5. 440
TEEMEWE N 56, BRHX R HARIUE FcAZ s mey, ot KM, 14 st T Bism A
112 (Erk et al., 2003; Smith et al., 2004). {EXLEHFFH, 5] Mr Bod 5k RIE 5, AP HR
T H B nrE & b, BRI G H AR H AV 52 1] ERES o« TSGR B WA I 4 00 H AR I H 13842
WL RR, TERNIE 26 50 T gt I 5 FeAZ 80 I T R 5t RS I H « Chiu %5 A\ (2013)F8 H,
XL LS R RO T A SR — AN g — 1k, ERXMIENL T, A TR SR T 4 S 8rid 12
TRRLY. o

SRIM, Zhang %5 A (2015)7EAN BE SR 10K 1 S A H AR T H B R ARG LR, KIUEL T 5t ® 7 im
AFESE R T BARTE BCIZ . AT A VAR AR e RS . A e MR AT 1)
B AR 5 S BE @ 1 ok, RS ST B, bt B bRia) s & i 21E 46 B 1 soh e, 41 5t
B RUAE R 200, BRI R A, RAHGERATIC . AR G, Mg
WSS . SR ER, M T s, B TR SRR SR T S gm0 b 1A A AR A A
IEfi%. X—HFAERERE, EEREIKZIEE OB T, SRS s, AERBERNIE 2
Wert, #EWHSHARNT HFRH (2213012, Zhang NN, mMeEEE A, BIAE HORAE RS XM
5, RS HHBOR A E (Miller et al., 2008; Bocanegra & Zeelenberg, 2009). Fit, 7E2%>1BrEBx, #
XF PR S, SO 2 M R BRI RIS 25 ST, AR TR B ARIUE 191212

A2, FEAER R BARTH 51540 SBCRERMTE LR, SR BES 26 1 500 T H 1d 12 140 3
RN — 2 MG 2 B3, 1B 46 Sou I H I 2 M FE N 2 A 2 Z B H e R RN ? 7
X 1), ASHIF TR P AN i ) AR e Y S IR ] DA 15 S B bR B 1L 1A B e ] (SOA)
KRR THEL T S E T H LI R4 76 DUERITE S, AN H SEE6 1 B 1T 5 2 I AT SOA AR
FF, XATEER FEI AL RA—BEREZ —. flin, 7E Smith 5 A\ (2004)F1 Jaeger 25 A (2009) 1 7t
H, 1 SR IURT E A 8000 ms, SOA ¥ &y 3000 ms, A K INE DT sont R I H e 2 R FEE . Erk
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28 N\ (2005)7E S2 5 A 5% FH 7S 5 RIS A] A 12,000 ms, SOA 4 4100 ms~6400 ms, WA & ILAR AR A
Wt 4 ot TP I B R AN ER I . AR IX SR S R UK T R ST BEREOR, XTI RE 2
M SIS A R R 2 —, AHG, 5 RIS A) D5 25t R Re s i 1 S 08 o FEANEE SRR i S A I
H B R AR TSR, Zhang 25 A (2015) BIRF 78K FHAH XS LRI SOA 25 1H(SOA = 0 ms) FHAH X 4 5 15 5t
ST (1000 ms), KL TIELET o s I H A2 FHE R . 34k, TEA X E S R AT
KL, EHL SOA (SOA = 0~300 ms) sk, i AN A BRI R I 1 SR MAEK SOA
(SOA = 600 ms)z&fF T, T AN KNI HIANAATI I H VE R SRS (1 i 55, 2016) 0 AR IX LEHF 5T,
FAHEN, 55 2B A SOA AT Re T IEZE T 5o HARIUH % 21101211520 . SOA #, 154
SOt B AR E IR E RN AT BEER K . RI, FERR AR S ETE T S B A R A b, R S I (Al
154515 0 HARTIH 2% ST 102 038 2 R0 1 AT B K

FHb, RGBS FON T H 1CAZ 50 BRI TR A2 TR S R 4 H R AT % 52 1 (Maratos &
Rugg, 2001; Jaeger et al., 2009), /by malefE FI/EH . AR Zhang 55 A\ (2015)7EWF L H 51 N T 175 25 W il
YEREiX —Ap e, H LB TS AR AR U R B R . A E U WO, R MR A R 2
K. 2RO, fH4mMiES5E 50 T 53 S SO M Bt 4 Ao A 5% (Lang et al., 1993
Schupp et al., 2003, 2007; Kissler et al., 2007), Mather % A (2009) .45 2 Wi 70 & B, 5 3 e R Fr sk A EE
AT W R ) 15 28 0 ) A T A2 S R, R BX 5 RN TE 0% B LA DO R A B S 2 E
SIRAM (R, TIR7:, 2013), mEMeER(E BAER AL D RS X (a0, SRkl AR E) )
O TR RN S AL B 9 (Steinmetz, Addis, & Kensinger, 2010). I, AMATT RS H 373 2 3w B 5 iy
E, JET EARIE N Tre A 5. Rk, 0 B — 525 SAN R 1 25 W i P52 1 506t T H L AZ R

g LT, AN OB R 2] —AATE R, BT [ R 1 4 B 1 SO0 R e AL I s
I HARDGT SOA AT 5t 2 LA (A0 X Rl 2w (R 5 VR FH o FRATTTIO, Bl e R 4R o, 15261 S 3
WG IR R E S . JEH, SOA FIE 5t R I [A] £ 5 1 248 SO RNE 1L IZ MR N . B
SOA Fliy 5t L RIECRINT, PTRER I B 5 2% 46 15 o0t AR MR 40 35800 2 SOA s st 3L
ENNETES SIS N e L E T S Y Kt B0 R = N SN

2. MR7FE
2.1. #ik

21 A REFAMARG J, 16 Z)SINARSLE, Bl FIER Oy 21.7 2 (FFEER Dy 20 2] 28 %), i H
Wl NER T, B IEM RS, o E S OB L. LR RS T E i .
2.2. KWt

KA 3 (BB Mg RE: e, (KRR, SiRfE) x 3 (SOA B St IS B A th B 18] ) [ b i
[8]: 0 ms, 600 ms, 1000 ms) x 2 (15 5t & H £ I 8] B background picture duration & #% BPD: 1000 ms, 1800
ms) RGN BT, BRI B PO A P P DA A 2R R R R o

2.3. SEEaMR

M Rt 28 B Fr E(LAPS; Lang, Bradley, & Cuthbert, 1999) i B o ] F | A1 i B 475 28 & A A0 v e g2
BB % 156 5KAE R 5t . RIS 26 &1 R A e e B 4 1 R BRIV i B 10 8% i —2. =
FKER AN e B W 1. Giitas RieoR, =RERENN EERARE[F(2,310) = 247, p >
0.05], {H7/EMefEE 225 &2, [F(2, 310) = 1818.45, p < 0.001]. #—0#r K I, FEMelEE =K AW
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Table 1. Mean (SD) valence and arousal for three types of background pictures
= 1. ZREEE BTN FREEE (M + SD)

e G ES RVeiiy g i
o 5.14 +0.58 3.16 £ 0.53
fCnge g 5.08+1.78 4.75+0.39
Ten g 474+2.18 6.38 +0.45

W 2 [A) 350 d2 3 72 57 (ps < 0.001)

M S R SR 22 48 (CAWS, Luo & Wang, 2004) HLik HY 936 S X115 (Rt e . 3.38~6.62), H:
468 /M| Bk H ILPE S S I B Al ILAE PR B (B IHIA)), 534 468 A1 KR T T By (BB i) o
HOE AN H TR RN Mo AR 35784 W35 22 5 (ps > 0.05). ¥ H il BEATL 70 FiC 2 2% S B BE Y 18 Fh
(3 x 3 x 2)LIGALFEL&AE T, 1X 18 4L IH A Z I 7E RN [F (17, 450) = 0.09, p > 0.05]. Mefi £ [F (17, 450) = 0.70,
p > 0.05]FHZAZRFE[F (17, 450) = 0.14, p > 0.05] E¥A B 2% . ¥HriRbabL 7 6 41, 25T 6 4
block FIFE IR A . 6 L3372 [AI7E RN [F (5, 462) = 0.09, p >0.05]. MefiEfE[F (5, 462) = 0.28, p > 0.05]
FHRE[F (5, 462) =0.93, p > 0.05] LA REZER . HINERT 42 N4 42 765 - 1E
TR, RHIESE B, WO B TR S RN HE NG b

2.4, LIGTEFF

WRALTERS & SeRE R sEe =, IRIG IR RS BFAE4) 60 JHOK, i BRUPR 1 20 A7 Bdh AT 42 S B
KSR RS 2] - HIAE, A block #ALE— M B, O BAIIERE BE . B TERL 6
A block, block 157 7 4% (8] P4

FE2 W B, MR DL IR B ) “+” RSO, LRI 300 ms. ZJE AR
FEAS[E 1) block HE 45 A [H. 7E Block 1 [SOA =0 ms, BPD = 1000 ms]#, A Flidif—i2 L8 300 ms,
TIE RIAEEA G, SRR RE R B AR, B R4k sk 23 700 ms. 7 Block 2 (SOA = 0 ms, BPD = 1800
ms)H1, B AT — R 2 300 ms, SRJEIREME A B, B A 4kgk 23 1500 ms. 7E Block 3 (SOA
=600 ms, BPD = 1000 ms), K H S8 600 ms, #RJ5 KA FiaiE— 2 23 300 ms, ZRJE1AiEMNE A L
TS, 4k 2 100 ms. 7F Block 4 (SOA = 600 ms, BPD = 1800 ms)Hr, &} 23 600 ms, 4R/5
B AR 1 — 2 S 2 300 ms, A8 5 A TE M R B 2k, B A gk 2k 23 900 ms. 7 Block 5 (SOA = 1000 ms,
BPD = 1000 ms)H', 523 1000 ms, A EE KNG, 1iE 23 300 ms. £ Block 6 (SOA = 1000
ms, BPD = 1800 ms)H, K562 1000 ms, 45 K AiaiE— 23 300 ms, A58 K A B
%, B dr2: 23 500 ms. FEFTA 1) block HHESEERAR, Wi AR BN T A4 R AR B N . ki
1¥1] (3B 17 1D g 9 1400~1700 ms.  ELAASZEG AL LA 1.

SO B SR R DRSS I B, kAT 60 s HUMEINEE 3 1@ 5, JFHEAT DSk o AR JEE NI BG BY B
By IHEREA 20, BANE 2 1000 ms, HE A EE(ISI) 2 1400 ms~1700 ms. ER 45 E 2HHE A F
e, BRHFRHATFRBIRAAR, 74T AR R P,

3. IRER

THEAE A O R T B PR LA R A28 BN, 2~ 25 S MR ) B b B 17 R S AR
BB AOAS [F) 2% 2R 20 B T ] (8 PN IEAf 3R AP 2 S RN A0 28 2 o R T 20 s e AT e it oy
o FEXS S NI e (R0 B H rp, HBR 1 = AR 2 2 A A e (L OO B i o5 5 S8 19 0.26%) -

)



T &

300ms

300ms

3B

1400ms-
1700ms

1000ms

Figure 1. Experimental flowchart (take the example of Block 1)

1. SEBuifRAZE (L Block 1 J9f)

Table 2. Mean accuracies and RTs (ms) of new words and old words encoded indifferent contexts

2. FNEIFMHTFEISHIRRAMFIDEE AR M (ms)FIERHZEM £ SD)

St

BB

Block

Block 1
(SOA =0 ms, BPD = 1000 ms)

Block 2
(SOA =0 ms, BPD = 1800 ms)

Block 3
(SOA =600 ms, BPD = 1000 ms)

Block 4
(SOA =600 ms, BPD = 1800 ms)

Block 5
(SOA = 1000 ms, BPD = 1000 ms)

Block 6
(SOA = 1000 ms, BPD = 1800 ms)

HRAL

ot
frEmem
L
¥
ot
freme
CL
¥
itk
fme
L]
il
it
frEme
L
il
it
figmeet
R
il
it
figmest
UL
¥l

SRR
683.61 + 49.85
700.37 £ 55.25
703.91 £ 47.16
723.02 £47.91
689.29 + 62.16
706.04 + 68.12
712.13 £ 58.60
713.75 £ 62.84
682.55 + 69.80
703.98 £ 71.90
705.62 + 73.54
705.18 £ 53.59
679.08 £ 58.19
681.39 £ 60.78
677.52 +£70.28
698.29 +£50.71
680.75 £ 59.49
689.45 + 56.58
697.70 £ 69.97
703.71 £52.35
678.48 £ 54.24
661.45 * 69.54
662.89 £ 57.73
696.78 + 50.01

RS
0.54+0.22
0.49+£0.18
0.53+0.19
0.66 £0.17
0.55+0.21
0.58+0.21
0.54+0.18
0.68 £0.18
0.62 £0.17
0.58 £0.21
0.55+0.21
0.71+0.18
0.63+0.21
0.60+0.19
0.58 £0.22
0.70+£0.17
0.60+0.21
0.62+0.21
0.60 £ 0.22
0.72+0.15
0.61+0.22
0.60+0.21
0.65+0.23
0.66 +0.18
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3.1 KRS

XA block HANRIT 5t R e 1 TH A (1 s BB 5 FLBTE. block Hh 37 in] ) B S 14T B0 R 2= (P A4S 7K
YT ZE T, 45 5 R, 78 Block 1 (SOA = 0 ms, BPD = 1000 ms)H, %8 &35 [F(3,60) = 3.53, p < 0.05],
FEWERER, RS T I IHE R AR B S R T R (p < 0.01). HE block Bi%HA K
I E N E S

X THR PR B 34T 3(WelE: Ak, fIRMelE, miafE) x 3(SOA: 0 ms, 600 ms, 1000 ms) x 2(15
FE 2P R : 1000 ms, 1800 ms) (1) = &l & 75 22 A, 45 B oR, MR ) 32 808 52 [F(2, 40) = 3.24,
p = 0.05], FH/GLBIRIL, P s T I 1 IH A TR RS 2 2 50 T s e i 5 Rl M IH A (p <
0.05), A% TRMELTEY 5t F 22 I IH1E 1935 (p = 0.09). SOA [ 24 2 #[F(2,40) = 4.50, p < 0.05],
G BRI, SOA 250 ms #4421 (1 IH 17 1) B AR B B 25 K T SOA 46T 1000 ms 2614 T i 1
IHia], 2 s 1 i S B0 ] i 3 250 2 [F(L, 20) = 8.48, p < 0.01], 755t 21 1000 ms 444 T it
{7 TH A 4 PN SSE IR 2 35 KT 55 I 1800 ms 25 T 223 R IH ] o el x5 5% S BT [R] 10928 LA F S
#[F(2, 40) = 4.50, p < 0.05], MRS RKI: 241 5 23 1000 ms B, A7 50N 220 1 TH R ) A
SN 2 3 4 TR MR (p < 0.05)F1 el (p < 0.01) 5 5t F2Ed (I IH R 415 5t 290 1800 ms i, = Ffn
BESEAF RG22 7, Wl 3 Fs . Mefi x SOA 158 BAE A B34 [F(4, 80) = 450, p = 0.245]. SOA x 5
ot SIS 1) (058 A P 2T 2 2 [F(2, 40) = 2.66, p = 0.083], a7 B RN 43 R I, 2475 5 23 1000 ms I,
SOA F/K IR R E ZS: My st 200 1800 ms I, SOA A0 ms 21 I 225k (¥ 1H 17 ¥ T\ S B I i 3
KT SOA 2T 600 ms(p < 0.05)F1 SOA & 1000 ms(p < 0.001) %14 F 2 i IH A . 4, 24 SOA 2T 0
ms F1 600 ms B, 15 5 23 1000 ms 2544 T 2=3 19 1H 18] (1) A s S I AT 5 2280 1800 ms 2644 T 2= I IH
WA B FEER, 24 SOA 25T 1000 ms i, 5P 1000 ms £44E T Sk i 1H 7] i FR A R B i B KT
5 2 1800 ms %A F 2L 1IIHIE (p < 0.05). MEfiE x SOA x 5t I [A] (1952 BAE A B3 [F(4, 80)
=0.70, p = 0.60]-

3.2. IEffE
XFH4EA block AR 5t FIL M IHRE R A BRI R 5T TE block A 3ria] B IE A R 3E47 SRR R (1Y

710

700 -
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680 -
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Figure 2. The recognition reaction time of old words under different SOA conditions
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Figure 3. The recognition reaction time of old words under different arousal
and different background presentation time

El 3. ENEMEEF AR = 2T EI &4 T FI HIB1R & KT

MY T Z 08T, ERER, 1E BIockl(SOA 0 ms, BPD = 1000 ms)H', F 2 2 3%[F(3.60) = 3.77, p <
0.05], /5t oR, MRMelE KR 5 T %l B IH R P R R 2K T3 (p < 0.05). 7E Block 2
(SOA =0 ms, BPD = 1800 ms)Hr, =GB i41%% & #[F(3.60) = 2.47, p = 0.071], FH/G b Es, mMemg R H
T 5N A (1 1R B P LB 2R 2 K T3l (p = 0.05) . 7F Block 3 (SOA 600 ms, BPD = 1000 ms)H,
FRN R E[F(3.60) = 2.81, p< 0.05], F/G LB, EMelg i 5 R i 1H 3 i PN IR 28 B 2E (K
F#rid(p < 0.05). & block L&A & B 2 1 5 U8

XFIHAA] ) PN TERf 26 34T (el e, IKMelE, =) x 3(SOA: 0 ms, 600 ms, 1000 ms) x 2(75 5t
L3R 8] : 1000 ms, 1800 mS)E’jEE{WEf%ﬁJ\*ﬁUfD%ﬂm,SOA 1 3 2308 2 % [F(2.40) = 4.50, p = 0.001],
HE BRI, SOA 5 0 ms 2544 T 23 1 1H 3] (1) Bl IEf 26 2 21K T SOA 55T 600 ms (p < 0.01)F1 SOA
%1 1000 ms (p = 0.001) A T 51 A IH A A R . L8 RN AR A B3
4. i

AW FiE S S — AR, PRI T gm AL BRI AT 55 0 O 46 B i 1 500 ) T FRACAZ I
S DL S S SN [A] AT SOA o X Fhsz il (1) i 15 E H o SEATIIMB IR — 2, W EIR TS24 500 A
AL IR T RN, F HAXFP RN 52 3] 1 LG B[R] A8 2 R 500 o T TR0 6 AS B 0 1) 485 SR AR EL A R Bl SR A v i

B4, 155 TR B ROSLEEAT LU, 7E SOA 45T 0 ms, “"%if 1000 ms %14 F, — &
HPE TS 5T 20 R TH 3 R B R S I SR TR R, ) — 7 T A R PR 1 5% T 20 4 TH 3l P B A A T
Hridl. 7£ SOA ZT 0ms. 523 1800 ms LA K SOA Z5-F 600 ms. *%;m 1000 ms 254~ , M i
5Nl IR 1 FAE R R T B X B2 IR R, 76 SOA B MM T, BB A MG EEAR
FF3HaE 13842

AT Rt — EoR, LEXT IHIA B PR S A7 7 B3 M N, Srp T A b, e
GRS JiEl’]lElle’jE‘U\fiﬂiZ%‘Erx’ IR IS S T i (R THAR] B B R R S . 1X R
BE A Jn DA 1 25 15 SRR FE R4 s, IS SO AEICIZ B E R E S FE K. X5 Zhang %5 A\ (2015) %
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PSS S E P R AR 45 R — 80 AT AETE R I, e e 17 28 o DA R VR AR B 1 T (Nadeel et
al., 1998), - H.AES 2> Bont H bR 17E 2 (Schimmack, 2005). X 15 B 78 AN B Rk gl 1o 3 S5 A mi H Bk £k
SRIEDLR, sl s 4 S8R A TR E 2 0B RE, T T B AR IAE R gmAgn T, PR ]
AEiE A 7 XHAHE IR I P EE .

F4h, BRETCRI, FEK SOA(L000 ms) ok T AEAE 2 2 1 75 S5 RIS [ 508z, BRI 5t £ 3 1000 ms
ZE R S B IR (O FR A R RS T 15 5 2 1800 ms 25 F Rt i IR X 3 WIRH 5 15 5t 5 DU R 384
K, XPAER A BRI AT, XATReR T 491 5t RO R, Bl Re 50
RIS S AT LR 0 A, A 75 B2 AIRNESRAF A A 0 T, kg 7 AR . H2,
FEFL SOA(0 ms I 600 ms) & T A KR E 1T 5 RIIR MN . F7 SOA EWkAE 1 5t v 5 HAxid
EEIN 2P YU R, R RERAEK SOA S F FANEE, 162 31A1E 2 /il Caxt 1 5 B H ik AT
TIRFEAIN L. K, ATy 5 S HL E) & 1000 ms i6 42 1800 ms, Hoxf H ARialiE g i LT #8 4
ELAsenm, DRI AT RS 248 o AR G 4 59 11 S 2 300 () 3850 o

FHEREALE R, WS R AT T MR RN . R BRI 1000 ms &1, ST AL,
e ARG 5T 2 PR IR ) PR A S R 35 B ZE TS St 2 3 1800 ms 25 1F 1, UV R B R 3 Y ni
FEALNL . WIHT S AR, Zhang 55 A (2015)7ERF 70 Hh B B T 00 1O s I I], 45 500 T 1B 48 1 Sont o
PEARIEAZ B0 5 20N o 1T 8 B K 5 S TN ] PR F 0 U0 A Y s HE 15 4 1 S0P AZ R4 35 208 (Smiith et
al., 2004; Jaeger et al., 2009) . FAT AR, 2475 5% S DU [AVECRT I , B 10 8 i 4815 B RIE A 784,
X T R, BT R T EOHAIE gD i T, AR E T RERICZ. 10T R 2P E
BACHT, W RR X S 6 5 B AT Lo /4 dm ), BRI H AR il 52 B A 26 1 Sl 35 80N 08 55 LA
HH K.

&, AHEFLEE RIERoR, SOA 4 0 ms 2648 T 270 (1 1H 1] 1) FA IE# 221K T SOA 2y 600 ms A1 1000
ms A T 2= IR, T HAE TS SR 1800 ms Z&4F  SOA 2 0 ms & T 223 1 1H a1 ) FFA S S 18 T
SOA 4 600 ms F1 1000 ms &1 N4t i IH . a2 U, B SOA HIIEK, WiEMICIZBERE L. X
—SERAERR A, SOA MK, Bl iR v] Ge e G 1 s H AR 1) 15 2 8] B RN e 4, AT S 2 1 5 F ] 1
MRS AN T o AHF T AL SOA X e B SR R, X H5EATPMEREATF. AT A, XATaes
ARSI E 1) SOA Z1H25 5 /N (0 ms~1000 ms). U1 Y K SOA &2, RS HR1E H R AE
IR FRAPEAE AR IHI FE rhdh— AR ST IX — )

B, AREFFIRY, BEEEET Sl PR, FOR B AR IRE IS R T AR 2 kR . JF H SOA
(093D R 55 S LA 1] P 48 ot T S B S nt H AR e LR . TN E MR, 1B ST
P S B CAZ A T 8 2 32 0 T S S DN [ AR 2l 75 5t S LA ) (10 S K 22 PR 4 1 S (R 400 55 AR
AW REERY TR T MMIFHESS T RIE L e 2 82 E R AR, BiE T 15457 S RO e 45 52 0t
H PRI HACAZ AN, I 71 4 sOs A T H A2 AR R AR A

Mo
AT T4 3 E K 3 IR 542 (31470980) 1 75 B«
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