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AW LSS R, RICIC AN PE, XEH
VFZ2.0 22 R BTk [R] (Tooby & Cosmides, 2005) ., it
R, IR C T R e ICIZ Y B Re oy
Fr(Anderson & Milson, 1989; Klein, Cosmides, Tooby,
& Chance, 2002; Nairne, 2005; Nairne & Pandeirada,
2008a), A EMIHCIZIIREE M E R S8 A
TR A I HLT o XS HET T DIfE 5 B 1R p
2 HEWTIC 12 AR GEAE N AL 7 vh 2 g e 110 i
PLPERE . AP 5E (A0 Symons, 1992) B E Al
IR, A NI S B IER o YN0 B8 AR AE 2
180 JT4EH| 1 JTAEFT R R R, 7EX —id ik
NZERY F2 B3 PR PRI R T ZE AR PR B i, T Il
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BRI T U012 . A W90 8 5 K nY 5L 50
(Nairne, Thompson, & Pandeirada, 2007, 2008;
Nairne & Pandeirada, 2008b; Nairne, Pandeirada,
Gregory, & Van Arsdall, 2009; Weinstein, Bugg, &
Roediger, 2008; Kang, Mcdermott, & Cohen, 2008;
B, SR, R E %, 2009; Narne &
Pandeirada, 2010; Otgaar, Smeets, & Van Bergen,
2010; Otgaar & Smeets, 2010; Otgaar, Smeets,
Merckelbach, et al, 2011; Nairne & Pandeirada, 2011)
UESE T ik —fBeise, BIAH b A 450, ANBAEA
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B AT 55 2 AN S S0 B (iRl s & ) rde 1R
Y SIEX PG 5T A AE A OCRREE o A AR 5

)X — PF oo B2 B AT A9 AR A7 i T (survival
processing) . SCH% B ERPTEAFIN TR 2%
FE AR S5 A T O S 56350 B A 5T 4 1Y TE A (R 42 S
ZAL O AT WO AR TE SE R iR T U LR AR
A EAR AR, (B4 K ZBEREIE 110 IC i AR
DL LI AR 15 - BPXTI BSR4 A A2 T RE ™= A
AR SRiORTRE VA v & N (1= B ST VAL o 25 s 5
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TR A E AR 2R . Schulman (1974)45 1,
— B RN A FE 2 G 5 S il 2 0 H B i — A
AR, IO STRET B o WY I T A
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SEESIH BIEIZ RS S . AEICA A AR AR BN
e, YECs I B 5 SRR T A AR DG AR BE T
Mo B m i, B AT DA S 2 S80I 5 500 TAE 45
] BA —2ek . R4S Nairne 28 A (2007, 2008b)7E 52
b R B, ANEIN T2 T (A A7 VSHRZ) R 5L
0 H A GRSV B SRR B E =R,
FEIN TARFAMIRFR A, X UL A AN AR S 2 i
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VR 0 B 9256 (Nairne et al., 2007, 5256 3)ik
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ILEB A T ICAC I A A L BN A e — Bt sk
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AR T 2% A2 B4 AH 56 1 72 B o IR 2R A7 4 1 9 43
Mro B, ABFFHAT T 2 9K, HoeEsss 1
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Bl L HE 32 44 812 % BT A B B i I, sk 2
20 min, SEEEE R, AR IRAF— 1 SCHEAL A
222 IWHHE
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ABRAR T iE 1) 26 Fh PR 520 4> B 4436, A SN
IEA LS 80 Ak (BENLAT M 2 41, B4 40 N)
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A TIEANVEE (B MR =AM, 2=
XK, B=ANHEHNE LM, 4=H12C, 5= A1 E) . MR
PP g5 R, e S A fE i A G e 15 A
CF #9250 M=4.72) . &M i 15 4
(M=3.00) . FAHHKIE 15 1~(M=1.18); S5#tHiE =
MR AYIE 8 N(M=4.58), HHEEAM I 8 4
(M=2.97), T AHIZEIH 8 ~(M=1.13), HHFiFp sk
1T 7 B A DG R R AN AR DG 1] S K i AT 1] 1 4 T 1
VEAN 53 BUCHE Y I 3 B W i 4% 15 A~ (AR A7 45 14) Bk 8
A (B FR AR TR), v S5 A TR 2 B S A A S
5 3 ML R 15 A8 8 NiA] . EEAY IAIE
FIABCSE S 1L 2 SR i B . 280 1l FH P
Hr B B B 2 I AR A7 AR DG IR & 15 4~ (3 45 1),
45 MR A, FEVLEIL,
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55, R R 5 IR TR TEAR A Z W
AR SRR FL g, WA AR A A 16 TRk . TR
ToRMILAH B, IRFEIHROKEMEY, A9 A
ORI B 281 555, HA XHRA e TE T 2.
TR AR R — 2], AR ZEIEAN A 1A BT AR AR
MY S RTE X PG 52 N AR A SRR . 3 2L in]
ATRE A G, AMTTEEICE, AR TR ok
FE o B EA —A 5 AR 1EREEA
I, 2REARMK, SICEAREME LT, 4
PR B ACERMCH MG, RFZ A iR
PR 3 BOR B A AR N B (, 2, 3, 4, 5)3% H o T TE
=, BN R R I Bs, REAE 5s Z N SR o
PROARIFHES, IEHE AR TR . Wb HE S5 -
BT ORBAE S5, B 1) R R s —S64R], AR BT
AR VR A B M DR B2 . A L6 38] T R A IR
PR, A RATREA MR, AR TR E . &
AR A —A 5 AR LACRIEF ARt 2
REARWPE, 3T PM: . 40T, sRIEH
M. VR 20K B ORI 2 EOH B R T AR
FIEE(L, 2, 3, 4, 5)i . IHHEERE, B L s,
WREAE 5 Z N5 TN . R T HE LT, THTES 1
HEIFIR o A B2 2 5 N B il aE ) I ]
W, AEASEE BT R S 2000 ms (G BE RIAR A
S v AR A R B BE S AT B UROTEA  T 2
I B A ), A 0 g T X A 2T IR R A T
125

O30T 55 B B DA B 2R 2T SEEE I, 3 R
T T AR ZE AT 2 min (9430 AE 55 o FEIX
—{E55 T, B LRI E I 240 4050
P BT B (A0 8641), SR Wl B BT R T Y
B INBIR I T 5 e ST e & A Ak L . B
M H 2P 5s,

W5 B Bt : BERBORTE 3 O AT S5 S5 e R A
PP i IR E R4 T A R 2 g, 8 el 55
WAL DR RN 5 Z 00 PF i 52 2 3 1418
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23 &R Hrp i 4 47 (MD=-0.060, p=0.019)FI{IikA: 77 AH 5]
23.1 FELEIIZMIERE (MD=-0.081, p=0.002)#Yic 2 W ERaRE T & A A7

XPIEAfAREE R (L 1)#EAT 8 I & 1Y 5 2255
Br& B, n T4 300 3, F(2,93)=15.63,
p<0.01, A:A7HIN T AYICIZ R 3w T B 2 1
(MD=0.07, p=0.001) fil fi & % >J %% (MD=0.109,
p<0.01); S 55 B R 14 A= A7 AH R BE =200 3%,
F(2,186)=34.02, p<0.01, =itk fAAH GG W 4F T
Ff 25 K 56 1) 8 (MD=0.044, p=0.003) M & #H 3¢ i) i
(MD=0.116, p<0.01), %5 A= A7 AH 5 18] i 0 4 F1I%
AH 61715 (MD=0.072, p<0.01); hn T. 41 51l 1)
A AR S TR B A2 B W3, F(4, 186)= 17.37,
p<0.01, VLKA 1.
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T A& A
LIPS d)'s - —
HEFINT. ETRAES HEE
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Bl 1 ASTRIRR BE AR A7 AR OCIR R AEAS 6] T 2% 4 F iyic 42
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i — 20 A T BN A BT 2R WD - A AN T2 F T,
B AE A AN [R) B B AR A AR OC A T e 22 R
F(2,186)=58.8, p<0.01, #4471 & idic 12 .55 i
Frpr 45 LR AF A G 1R (MD=0.179, p<0.01) F{% A4 77 A1
XAl (MD=0.260, p<0.01), &5 A7 I i1
2 R TR A A7 A 5% 17 (MD=0.0813, p=0.006);
MBS T, AN R A AE AR DGR B T A e AL B8R
22, F(2,186)=4.07, p=0.019, /&A= 17 HH K i)
(R0 4l 3 = TR A7 A 561 (MD=0.067, p=
0.029); A B2 I 5T, #OlEICIC A A FEHH
KR FA W22, F(2,186)=5.9, p=0.003,

FHICAR] o A T B I Ml B V7 A )R A A A O TA) ( B
AR BERN, FATT AT T 53— J5 ) 1 i B
RUNL A BT, S5 RM, & A A A OGRS TR N T 4%
P RiCIZROR 22 5 W3, F(2,93)=16.28, p<0.01, 4=
A7 T A d 4T Bi BE (MD=0.190, p<0.01) Fllf &
2#2>J (MD=0.268, p<0.01); i AR AEFF A TR AEAS
N T2 Ficie s R E2RA R E .
2.3.2 AEHNFEM O EER

X A A RV BE 2% AT Bk a0 1) o 1 DA 4
AR OFR 2T EE M E AT 20 Hr R, N
T2 FRON A %, F(1,62)=0.704, p=0.405; #
KL TRV %, F(2,124)=253.58, p<0.01; /il T.
AP FIAH AR FE A BARE T 3, F(2,124)=188.646,
p<0.01, #E— LM FRRLN TR . A AF N T 451F
T, R 2 AR A AR O I PN o B T
[F(2,124)= 439.78, p<0.01], &4 AEHH ) 19 AR A7
PP 4850 2 5 T 45 4 4715 (MD=0.698, p<0.01)
FIAR A7 #1518 (MD=1.622, p<0.01), 454174
K] ik 2 4 AR AR AE AH 5G] (MD=0.923, p<0.01);
W TLRE AT, =2 AR AR DGR A M B o 2 S+
NI F(2,124)=2.44, p=0.091., X i A Fo AT 1% 52 56
RN AR A7 AR G R B L a2 B Y o o ARFRAT]
Wit — 2 R B, R A AR SR B A AP 4 B
T DR 45 F, F(1,62)=203.01, p<0.01; H%4
A7 A0 56 18] 1 DF AN 43 5507 B Bl 45 1R 22 B OR W
F(1,62)=0.68, p=0.413; 1%k £7AH 518 1 2B £ A
SRR EAR TR B PR, F(1,62)=125.95, p<0.01.

x2 ATRMIFHET I HFEEXBEMNTIN S

MR LA
AFEIN T IRV
[ 4.618+0.363 3.370+0.337
i 3.344+0.554 3.248+0.352
ik 1.600+0.656 3.145+0.420
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AW R B . DAAF ST BICIZECR
FAU TR DR SRR o > 2, X B2 A
FEARESL AT A, 2) 5 LEAT AR DG Rl A A I T 2%
PR TICAZ e sy, AP AR AR A A SR A 3 Al
T NSRS ZEA R, Wl KA S5 4
BHS I T2 AF R AR SC A1 00 R i BE T ieAZ iy A=A
P WIX—ZURRFE, TRER SRS T4
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PR — B BT IR 22 5, XA SR T
Butler, Kang F1 Roediger (2009)f% 30 1. 3)7E = F 4%
PETR, ek A A7 R S A R A v 1 ) 1 (7 AH 2C) 212
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SN BT A o 5256 2b i FH 55256 2a0 A1 R A9 52
oA RE, SRS WSS SC g0 R A L3 SCHR Y N
TTARAF (T EE T . AR 2), fESE 1 Hehl
E— 2525 S FL R R R B AR B A DGR 3, A
[F) A% B2 1) A A7 AH DG T AR AR AR A7 I T 2844 T iad1e
AR AR
3.2 I§ 2a
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N, FHER 21.8 2)Z 5500, BRI T AT
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20 min, SEEEE R, R BRI — 1 SCHEAL A
322 ZHH

fifi FSE50 1 g B A= AE A DG TR 24 A (55
A G TR145 8 4N) KA B AR OC 10 24 A~(&5 L L AIRAH

K45 8 )AL 48 4~ ¥ 48 AN ElEIR A HE—ik, il
MLEBL,
323 Xkt

SCH R 2 (L2807, 83h) x 2 (IHFR2E
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FHSG ARG | RAHSG) AR A 30, Hdhin T 2%
R e) AR o, 1) FR ISR IR] 15 AH SC AR B S B
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B BENL B R] 2 RN T4 N2 AN R Y
T4 i . XA g 2 BAH RN 48 N1
W IR FIENSEE 1. BHE BT AR
55, T URAE R AR AT SR TR — A8 2R 1Y)
WATHA TS . TR FORMJLAS A B, IR 23]
WEHRI N W TR HER TR VR AT BE T E A AR
Vo T PR AR R R —2Ein], R ZEIE AN B
RACF Y SR 58 ORIAT 55 (A OCREEE o A7 £ n]
REJEA R, AMATRETC G, X AR T 4K 1Y de
FE o BTG — 5 R 1EREEAR
G 2 RFAMR 3MRFATEME R EME 440
T SACRMON ARG R TFEAH A O PP
BRI AR (L, 2, 3, 4, B)fEH . THIERE,
B H 2B 5s, VREAE 5s Z N IFH . AR
O s, RS TR
HoAth S5 TR 7] S5 1

SRR

XA AN T 25 A1 AR Bl T 2% 4 T 1] [l 42
A IEAf R A R (LR )i 4T 81 52 I o 7 22 43 B e W,
B2 32 58%0% 2%, F(1,58)=11.2, p=0.001, 4:7%
INTAFTHEFIN T, FHOCHREE £33, F(2,116)=
44.39, p<0.01, H)5kgwRM, & I 5
247 TR A 5617 (MD=0.143, p<0.01), 454 1]
1, 5 2 4 T A 56 17 (MD=0.133, p<0.01); il $k
RN 2, F(1,58)=21.36, p<0.01, #H)imFEm
VCIZHERGT T A AE 112 o I T 45 A DGR B ] 3R
HA IHELHAEM B, F(2,116)=36.53, p<0.01,
WA 2a A 2b,

3.25

*3 AEFHTIAERIZHERE(EE 2aF1 2b)

T 41 h AR R h Eioe B
i G ik i h ik
avea 0.300£0.130 0.325+0.173 0.150£0.101 0.250+0.139 0.396+0.147 0.258+0.154
X)) 0.142+0.134 0.242+0.170 0.117£0.154 0.504+0.184 0.196+0.134 0.100£0.101
1613 g 0.183+0.150 0.279+0.146 0.108+0.097 0.308+0.199 0.108+0.085 0.263+0.152
AR 0.125+0.123 0.200+0.156 0.167+0.175 0.158+0.164 0.204+0.152 0.179+0.138
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3%, F(1,58)=21.59, p<0.01, A=AEM AL T8N
T AR AR AR IR ZE PRI I T 4508 T B2 R
%= Sih % B3, F(1,58)=3.55, p=0.065, 4= fE T AL
FHEHIN T ARAAF A SR e AN T40FF 1id
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SHEAZ B EVE R, g RS S5 AEFm T H A
— B, AN TARRE 2 AR AR B i TR A e
12o WAEEIRIFAE, mAFHCTEZERH N T.4%
T e RGHE T AE A T 444, F(1,58)=36.35,
p<0.01; 454t By AH & 1] S A AR B AH 3 18] 76 A= A7
AT et s L T H i T 444 [F(1,58)=
30.29, p<0.01; F(1,58)=22.27, p<0.01], Mix—Z%
SR LUE Y AR S T A — SR
W—E R EH, CHRAE IS S T —2uER
fe I, HEE I T4 2 B0 HE S e A e
ERAE X Fh—BOERRAR A I, A= A7 T AieAZ A
P 2 R IR

MR, WREE TR, EREIIN AT, B
S A A A S AR (A A2 R SR T AR A R O )
(MD=0.10, p<0.05), MMii7EAAFI T2, T4
%) 5 AR A A oG R B0 2 B Bt 2 S OR I
(MD=0.025)., % XfiXx —&55%, FA12i i) 451y 1
HEAT 43 B o FRATT 0 S5 56 A B2 # B Nairne Al
Pandeirada (2011)L) &% Butler %(2009)¥k [ Y77 =
HEATIRECRY, BT LAAT 5 SRR A0 ) 8, S0 2
B T 24 A HEAFADETRAN 24 AN B A OGTE], H
W) 24 DSAEAEA SRR RS 1 b 15 . R
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Abstract

Lots of research found that survival processing led to superior retention of the words relative to other
semantic encoding tasks, which was termed survival advantage of memory. Nairne and Pandeirada (2011)
claimed that survival processing may be a special and powerful memory encoding procedure; but Butler, Kang,
& Roediger (2009) argued that Congruity effects between materials and processing tasks in the survival
processing paradigm are critical cause of survival advantage of memory. In the present study, 2 experiments
were conducted to investigate: 1) whether congruity will contribute to survival advantage of memory, namely
whether people remember items better if those items are congruent with a survival scenario; 2) whether
relevance of words to survival was the other cause of survival advantage of memory, namely whether higher
relevance of words to survival will result in more superior memory performance.

We preselected 45 words related to survival (15 high-related, 15 mid- related and 15 low-related words to
survival scenario) and 24 words related to robbery (8 high-related, 8 mid-related, 8 low-related words to robbery
scenario) by asking 80 participants to rate the words according to their relevance to survival scenario or to
robbery scenario respectively. In experiment 1, 96 participants were asked to study 45 words in survival
processing, pleasantness rating, and intentional memory procedures respectively, the results showed a significant
survival advantage exists. In experiment 2a, we manipulated congruence between words and processing
condition. 60 participants were asked to study 24 words related to robbery (preselected according to their
relevance to robbery scenario) and 24 words related to survival (selected from experiment 1) in survival
processing and robbery processing respectively; in experiment 2b, the other 60 participants were asked to study
the same words as in experiment 2a under 2 unrelated processing conditions, such as pleasantness rating and
intentional memory procedures respectively.

The results of 2 experiments showed that: 1) congruence between words and processing condition enhanced
memory performance, but not explained the whole survival advantage of memory; 2) high relevance to survival
scenario of words per se did not result in survival advantage of memory, which may be affected by words
frequency of study items preselected according to their relevance to survival, it deserves more further
investigation. In a word, our results suggest survival advantage of memory is caused by survival processing,
namely survival processing may be a special and powerful memory encoding procedure, which is consistent with
the explanation of Nairne and Pandeirada (2011).

Key words adaptive memory; survival advantage of memory; survival processing; congruity effects; relevance



