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Abstract

Prospective memory refers to the ability to remember and execute intended actions at an appropri-
ate moment in the future. It is a key cognitive function in everyday life as well as in high-risk

XES|F: #7A5(2026). RTMEMACIZ BT A AT, O B4R 16(4), 103-112.
DOI: 10.12677/ap.2026.164179


https://www.hanspub.org/journal/ap
https://doi.org/10.12677/ap.2026.164179
https://doi.org/10.12677/ap.2026.164179
https://www.hanspub.org/

Mz

K

professional settings. To explain how prospective memory is accomplished, several theoretical ac-
counts have been proposed, among which the Multiprocess Theory (MPT), the Preparatory Atten-
tional and Memory Processes (PAM) theory, and the Prospective Memory Decision Control (PMDC)
theory are the most influential. Based on a review of the standard laboratory paradigm and major
benchmark effects in prospective memory research, the present article systematically compares
these three theories in terms of their views on attentional resources and monitoring, spontaneous
retrieval, and the interpretation of key experimental effects. In general, MPT emphasizes multiple
retrieval pathways involving both monitoring and spontaneous retrieval, PAM highlights the neces-
sity of preparatory attentional processing, and PMDC stresses the role of decision control and re-
sponse strategy adjustment in prospective memory performance. The article further discusses cur-
rent limitations in the field, arguing that the increasing convergence among theories may stem both
from theoretical revisions made to accommodate new empirical findings and from the long-term
reliance on similar laboratory paradigms. Finally, future directions are proposed, including theo-
retical integration, process-sensitive and formalized methods, improvement of laboratory tasks,
and greater attention to real-world applicability, in order to advance understanding of the cognitive
mechanisms underlying prospective memory.
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1. T4

FEFRATTE 5 AT o, 0F AR SR AR R 82 — TR At R ARG 0 o 0 455 B 17 B 0 o) 280 42 5%
R AR, TR B AT R s Ay 2 SRR K A . XA EE D, BIRTIETEICIZ, fEERATRERS
TE I 24 FIIHE B2 H AT BE € AT 3R . R ATIEHC 2 i 78 2 & 30T 4E(Gruneberg, Morris, &
Sykes, 1988; Einstein & McDaniel, 1990; Kvavilashvili, 1987; Loftus, 1971; Ulric & Neisser, 1982; Meacham &
Singer, 1977; Harris & Morris, 1984; McDaniel & Einstein, 2007), I 58 NIRRT .

AT PEACAZ BRI FEANDON SR N SN E A BR R 3, SR Se PR v RAR G N B . 7 i MU ER
Mv A S A @A A ST B e, BTRE TR ICZ B 2 U AT R 3 0™ B Y JE R (Loft, Smith, & Remington, 2013;
Loft, 2014; Grundgeiger, Sanderson, & Dismukes, 2014), A, TIRZEF S-SRI LHE EBARTY, &2
HEAEET NG, IS #R BRATTAS o] BB e

S O RESHERT O BTIE TR ICIZ A R B BEAT TAGSS, (B T-IX S PR an (T v Fii ik A 2 iy
BEVEICIZ BN AR, S FRAEAE — E i ARIBESIEE R BHIRHER . iR B2 L& H R R
B O AAAESE )l B3R 7 ANF AR . DRI, A e B T T R AT RGMBE S LU, DUSE b
iy PR AT EMEACAZ AL o

FT i, ACRAEREE B QUK R IT, B A b 450 B AR R B RR,  Jf HAL
BTN A A T2 SR S 6 25K B Y AR BB 7 (Maarsh et al., 2003; Smith, 2003; Einstein & McDaniel, 1990).
AICE AN DRTIETEICIZE A b SRR =0, BRI, R RRMPATEN . )G, HS
AT =Fh EEH . 2R H IS (Multiprocess Theory, MPT) (McDaniel & Einstein, 2000). #E&MHER 15
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101233 F2 2 i (Preparatory Attentional and Memory Processes Theory, PAM) (Smith, 2003) A & BT BEPEICIZ e
TR 1% il B2 (Prospective Memory Decision Control Theory, PMDC) (Strickland et al., 2018), b EAITEfE
R O SIS0 RO T THT PR 22 ¢ o

G, ARSCEDHE AT ATIE M2 T G 04 TR, FEXT AR T T AT R B, JUH OGSk
WEM A SIS R Z MG . BidiX—208, R — PRI B LR RS
HISMA, JFARKI SRS,

2. LR A RN
2.1. SLIEMESH

TR LSS S, W S0 B R O BT A S S AT 55 SRASHOURI B 78 AT RS 1 1C 2 o 1K 64T 45 08 5 455
R, fREE. R MBAT Y B (Marsh et al., 2003; Einstein & McDaniel, 1990). 4mfd B, #oRa)z—
MARREPATHI R RFE B, ZE B SRHAT IR B i B AR B, Ol TE T i T A g
B T EE IR XA R RE, EPATHEL B brpTiZ R

2.2. ERASSEES: RCHIEES

TEARZ SEWAT S5 1, AT AR 55 R AR v AL AN 5 T #4109 F 78 A Mk 12 A2 10 73 (Smith,
2003)e IZAEFERBEAA BT — R FBEH R BB ORI R, FFAE 0 E AT B R L B S B XA
FEFF AN T Bl 18 5 AR BV AL BERE 77, 10 LB 51 NRFRE 1K) B bR (N RTIEPEICIZ A Ak % o
BT WOAAE AT FEAR SRS, XS BUBETEICIZ H AR 5 g

23. EERNEENN

TERTHEMEICAZ BB e, — S8 O (R Rl 2 S0P Ak A b A S B ) PN 2B ¢ L B, R B4

FRASN s RIS T HTHE L2 B B BARAE AT R BT 25 ) s B BE AR B iR T 2 o IX PSR,
A R TR (Smith, 2003), AT LU I FCECA 7T IE M D2 AT 55 R0 JC AT 25 1 0 AL (i AT 152 )
B[] — R HAT B ATE AT BE I ICAZAT 55 B P ME S5 SR N BT ) RS o IX AR RS0 T DA AT
PEICIZR R IR (B 1S AR ) B R HE.,

R E BN SR TS IO AT S M E R, PR R ERATI BRI . X
AN AEAR S B AR B B, WA % 54 5 K ih st N 52 28 HH DGR ISR 3, (R I 73
B CASSE I 1 T U 5% 21 5 1 R M AUV (K liegel et al., 2004)

EARFIRAE RN Jmh AT HE G2 AR R 2, AUNE TR ICIZ R, AR RS
% (Cohen, 2013).

o gAY SR BN s BRI SR AT TR O IZ g B A, anBR B IRAR R H CHUT S5 (Kliegel et al.,
2004)8H1E “UnH - A4 HRI(Gollwitzer, 1999), REA FARTHRTHEMEICIZ R

HFrFE RSN MHRERR SRS LS E -8, BESMRATIEEICIZ RS, HIFSAE%S
A I8 B R (Kliegel et al., 2004; Marsh et al., 2006) .

H bR R0 2 B ARERRAERONE 1 T S8 I, T 2% B A 38 5 Ak R AT A P 3042 I B2 (Smith et
al., 2007).

RN ATREPEICIZ R R I AZ 2 T0H H A5t BLF 5L 20 (Marsh et al., 2006; Lourengo et al., 2013).

FEGAT S A RN . FEERATSS BN FN S fur 8 0, 2> B ATHE P 1242 1R Bl (Marsh et al., 2002; Meier &

Zimmermann, 2015).
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IX L RIONE R A BN T BR AR BTBE PR ICAZ R R B G H 2 . AR R T BTIE RIS IZAEA R 2% F
TRTAETT A T PPAS A REAN F) R B AR R B A 1 SIAIE R

3. BUAEMICIZERiS
3.1. FEEIESREAR

TERTHEMEICAZOT T, AT T 2 AR SRR R AN AT E AT FF 2R AT 55 1 [F) I R e R IRl
ITARKERE. H, mscn) iz 0 =R RS 5 ) 2 2 i B8 (Multiprocess Theory, MPT). 1 & PEIER
715181233 FE#i8 (Preparatory Attentional and Memory Processes Theory, PAM) P & Hif BE P 042 Y 5 42 il 22
& (Prospective Memory Decision Control Theory, PMDC). 1X = Ff #H i #0 B [F1 25 [R] — /M %o ) 8. AMATE
BAIMRARBCESR IO, Wl 7R SR IE U LR I e eE e = s (e EEERIENER .
PR B B R IRBUE R AFAE LRI SAT 55 A M 0 45 I 7B 45 T AN R BE(McDaniel & Einstein,
2000; Smith, 2003; Einstein & McDaniel, 2005; McDaniel & Einstein, 2007; Strickland et al., 2018; Rummel &
Kvavilashvili, 2023),

Z RS AT R 2 I ATIE Y2 BIR 2 — o Z BRI, ATEEYEICIZ I DA & AT DU
A E RN TRRSE: — AR E R RIS i T, R R AR 1 B R RO
(McDaniel & Einstein, 2000; Einstein & McDaniel, 2005). A # BRAMRIE AT RESAT 55 W R E3h# 2wT
RELILA HARZR R, Ja& W4k HARZ R AL DU BENS 3 51 AN SR RI3R AL, tb)a i) — R A0 it —
R, PRI AR AT, RSB AR EOR . ZRBRHIE AR AMASEIE T 8 &5 22 AL (Einstein et al.,
2005; McDaniel et al., 2004; Scullin, McDaniel, & Shelton, 2013). i1, Y HIFERAGREHEEMN. 55
BRI LB E G, 8H AR —SOBIRE RN, B R IRIUE 2 &) K 4 (Einstein & McDaniel, 2005; McDan-
iel & Einstein, 2007; Harrison & Einstein, 2010),

H5Z S EEWAR, #E&ME R 502 BB S (PAM) 5 8 A 25 PR B R AE TS M AZ i
OEM . ZERIAY, N T RIIPATRTBE T AZAE 5, MR AHE RRSAT 55 HEAT I 12 rh i S 4 i 38 73
ERTE, T IRAREEERAR, AT 4eRr A 5¢ 2 B B(Smith, 2003). Kk, FEAFERTHE
PEACIZAE S, FFERAE S AEATE 25 SIS SE A AR AR 28 T PR AR, XA g A Vv = T o
P BRAA S0 % VB 1 R BL(Smith, 2003; Smith & Bayen, 2004; Smith, Hunt, McVay, & McConnell, 2007). MiX
—AE, I ETREECIZ R Rl H R A MR LR BRI RREAT 55 A TE 2 IX R N ) Ah
FEAT ARFF o

WAER, — BRI SO B A S ) T ATBE MRS IZ e s B B (PMDC) . ZHIR NNy, B
WEMEACAZAT 55 I A — e HOBUE e 3 LR RRE I T2, 1T AT A B 22 M AR R KT ke S0 A 11 SR 1 59
FARTI S, AT DU B RRBAT 55 (0 S RO 2 L $ e S S A8, B R AT AP0 AZ S R IR ) 5E b
HE, JUTETE H AR B HY S 2 AL BRI [R), DT $2 iy H A B I 21040 TEAff B S B ME R (Strickland et al., 2018).
KIt, A PMDC HAJEE, ATHENEICIZ A RON R0 ERE SRR RR S i i 5, tnT RE S 1744
N ORAE AR SR R P R DA PA0A T 17 AR B ) 2 R S SR

S IR SRR A R AT IE A AZ L T T A I EE, (B e AR SR LA L R A O o) R T T
PEICAZ e IR T AT S . HARAR R BE AR S Z ISP B R il A e R I, DA SR B S0 N 5
SCHRAR— RN TALE] . DR &R 2K Bl Gt ) el nf =BG 3E4T LEAL M .

3.2. MERFRS MIENHIRERE
FERTIETEICIZIE T, — ML LR MA R 5 F E R AL I B (I A AR R R . F X — 1),

=

=
LA
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SRR TR FEIR . AR O AE T PAMOCK IR IO B, MPT I I 15
PESERE, T PMDC K 53 A AR S R SR J2 T P S 1 2

PAM BB, (&R RO R 2 BT MM EICIZ AT B B R . R Z IR, M IE Fr Ak
EEPAT IR R RO BRI, T REEEN BRI R REENEE: WX ik
FHEMTAR, MERSHERERELE, FEETIEMILZ K M(Smith, 2003; Smith & Bayen, 2004). [Klit,
AMRPAT BT M ICIZAT S50, RREAT 4538 % 2 BB S () S DL A R A SR o R B, IX R EL R A
SR T NG A FF BT 55 A A IE PR 1R A2 AT 55 2 (B 38 4+ (Smith, 2003; Smith et al., 2007). A PAM [#J#1
FAKRE, FFEARS ARG, T arE 020 TAECE 1) B 2R .

2N, ZR RSO RRS I IR AR RTIE IO R L B4 o iZ R ARIN, FERE LT 551
BRI S 2 R F Wi ok ms, ERI 5mif, 75 A S T ATHE M2 mT LS B R SR L S2 B, )
w, M ERERR GRS LEEAR, WHTE “HERELR” KON, AMRTE SRS R O
ZNAHRAS BT T L, P EFRRRER S Aok m B R, MM A 7 2k 4%
(McDaniel & Einstein, 2000; Einstein & McDaniel, 2005; McDaniel & Einstein, 2007). iX—M &334
SEOGHE 5 SZFF. tbl, Einstein et al. (2005)1 Harrison & Einstein (2010)#8% B, fERUeEENLREMHT,
R RFLRAT 55 AR AN B s, BTRE I IEAZ STy AT PR FFEL R 7K s Marsh, Hicks, & Cook (2005, 2006)tH45
tH, FREAESHIE N LRI LI AR OB i LS R8RS 2 MM EATEE, 2REY
M) 75 L AL I 2 AR

PMDC B U] M SR i 2 17 < B 408 55 0 7 T 1) A P AR I — el il 30, METERAT FR BT
F B FEA— B IR A YRR HAR R ) BN, T A2 0] BEd i 58 LR S R e 5 SRm SR A v A s I e oy 26
i, e B AR S e S B B R SRR, MR DO H bR ZR R AL AL T 2 0 T R), AT B2 = T
P02 2 (Strickland et al., 2018). K, 7E PMDC B ¥, FREAESMRA ARG R T “hiEAg”,
BB AT B M TP R ST 25 S AT BE MR AZ AT S5 OB SRS AT R4S R . 5 PAM AL,
PMDC A= 20 SE AR e B i ) P sfeqzssti]” , AR “BRURSES” .

RARSKE, =FELAEE R PR S MU B ZE R, FEARIIE AT R ST 55 A AR AN )«
PAM B SO HE 2 PR B 0 B IR, MPT AR E % T A S Bl IRIEEE R, 1 PMDC Mk
— ARt 2B IE T BE R T B R B B R SR SRR ()48 A (Smith, 2003; Einstein & McDaniel, 2005; Strick-
land et al., 2018).

3.3. MERRRIFINRE

FAEER S, BIIETEICIZ S R R AR B = E A RIS OL R BEhiR . AN FEFRR AR IX — )
R E R E R

Z R ER IR ER T B RS ARES . R IRIX — R, Y EARER R S REEATSI Ts ARG,
B HAn— R L2 [T B SRR AE I, H bRk LA S vl 8 B sl oo R B %, T 78 MARRE
4 W5 #3835 (Einstein & McDaniel, 2005; McDaniel & Einstein, 2007). 7EALHIZH, McDaniel et al. (2004)33#
— X4 T cue-focused process 5 reflexive-associative process: R & 5l i 2k 2 A & [ 5 BE A5 2= R R AEAH VT
BOT 51 R FEE, )5 W5 2 3R 5 OB 2 [R]B 25 3 B (1) L B30% . Einstein et al. (2005) 5256 tH 2R,
TEREE KT, BORBEEAE LTI RREAT S5 A IS 00 B ORFF A I TS R G2 3R I, XA S HF
H AR EEEHE . Harrison & Einstein (2010)H3t— 245 H, B3| oo N AAEE S HEE R
I, AR A B R FEBUS AR AFELE

PAM EER NI B R SEHCRE NSRS E . 2R IEAT N B PR B FHIE S T iEvc 120,
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Ee R, HAE E R R BN 52 BB MR A, AN IE R 75 2 R B v A 1k v R Rl £
DR B HAT RTIEME T2 AT 55 (Smith, 2003; Smith etal., 2007). #52, PAM H5RifH M IhHL B )5 B 7 i
IHHER, AR ICE R I R T Bzl . K, 78 PAM HEZE T, RIE AR 55 2510 R AR T i
TS, WAEIRE 5B e AR R BN .

PMDC Fg IR 158 =M B A2 . 1ZFBIFAG “BRIR” TSI — A 54 1A 7
B2 B E AR, TR AR BFRECR 2 T LR BUR B Al BTV L, WIRE S MA D &R )
REFEIEHRIEH K. WAL U, A MAERF S PR BCEE T EORSF RN U, HARZR R R
SENRE RS, FE— PR ATIENEICIZ N (Strickland et al., 2018). MX—MEH, BB “HRE”
FHADLIREIRAE TCFER, T AT R 421 SR 5 e RN TIL R I A 45

Rl 5B AR L, MPT B O TTBRAE T IR O RGORIE 1 B AR IR S PAM W58 i
ANREAAE i 3 I A R B A R B 4 7€ 58 48 H 3D 4R ;. PMDC MIBE—35408 “Ze R Al ” TN RS
Pz bR, =& E)ZESR, WAERTTIEMICIZ R KIAE S <A R BT . kAR
ST H R X—F 18 (Smith, 2003; Einstein & McDaniel, 2005; Harrison & Einstein, 2010; Strickland
et al., 2018).

3.4. XHRBESCIOMR KT

AN [FJ R AE MRS BT IE ML 2B 70 rh ) DG B SR 50 A5 S N R I HH AN TR B A RFERAT S5 A RN . H
FRAE RN bR S I O A7 A DA R e P R N A, R L AOAS R B R ) 1 B K A
(Marsh, Hicks, Cook, Hansen, & Pallos, 2003; Rummel & Kvavilashvili, 2023).

B, TERARZN T TH, PAM BRI NRFEE IR 45 2 RTREVEICAZ BN D B 55 1, DR L T /A7 72 R
MEMEACIZAT S5, FREAE 55 R I 2 B 3& N F#(Smith, 2003; Smith et al., 2007). HHEZ T, ZIHEHEIL
AR R AR B S I I W RTS8 25 A AR T B R SRE, IR 2 M E2 31 B
J&A (Einstein & McDaniel, 2005; Harrison & Einstein, 2010). PMDC ¥Ei¢ N iE—2 g, BIEHIEA,
WG ZVR AR R RF AL IR, RUONIXFh BSCAR AT RSk [ D SR AR o S T4 TR 10 5 6 SR W 1 A
{(Strickland et al., 2018),

Hk, AEHAE N7, ARSI VER. 2N, BHBRELR SR
SINLEE 8, HRREBCER S KA, RS M 1 1 75 R BEAIC, 2R 55 ARt 5 /M (MceDaniel
& Einstein, 2000; Einstein & McDaniel, 2005; McDaniel & Einstein, 2007). 5t—%{, Marsh et al. (2005)%
W, HFFEARS N L ELR PN TEAR, MEERZRNZZ; 1M Harrison & Einstein (2010)M]
e R, R SRR AT, w L I TP AZ R I TG W AR S AR . PAM EE T fii
AN, BB SRS, AMEUIRRE— e RSt RN, A ik R R R T

NS

R, (6 H b BB RS A BN T, AFESHEHE AR, MPT MmN, SEE
PER R AN HARSCBUA IR E 55T, S mR R MR SR T RetE, M FEA% MR #25 5R (Einstein et all.,
2005; Marsh etal., 2006). PAM JIJ 5 ] G441 L RGN AR RE N ER 2RI E 25 55« AT 0 AELAS 5 o 14 2% 1k 9
EAHH . Smith & Bayen (2004) ) 2 TR R B, AR AT G 25 0] B2 0e i 4 M 5 2 25080 (B R )
ZH, IR IS0 AN AN FAE A T — i Tk FE . PMDC RS U 208 2 25 M sl 55 45 B N Lk
FAFHIHELL R, IO IX L R KRB 2 H bR 2R R N RS FE I RCR, b M 52 ma A 2 175 1 2 s o 9 (i
BRI (Strickland et al., 2018),
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B, EREEEMEMNITH, —FERHTT DA HARRE, E0E SR PAM B2t s Z M
AR AR BN T 2 HEZ MR R BRI R MPT S U N E BRI S Resg nilii%, Wnlgehnss H
br - ROSERSE, MImFRIE e S5 H A RE; PMDC NIEE B RS © AR RN AR 5 IS B R BB E e IR
TR NETIEME 12 ) B BE HY B8 K25 (8] (Smith & Bayen, 2004; Strickland et al., 2018; Rummel & Kvavilashvili,
2023),

ST S, XL H IR 7 AR AT BE M AZ ML D7 T A O 2, (R R I A — S QB ) TR R 1 B AR
KFR. ZEABEERRMIN TIAAN 2, PAM B SR IHE S E S AR R F 1 3EAHER, PMDC
PRSI BB FRA 1 R EAT 55 AR TS ) AT R AL B B TR SRt e 7 o B P IX SE B AT R G bL AL, T LA
S T M B AR AT BEEICAZ AR, IE S AR A X A A . B R SRS P s s i SR AN R R AR
TN M B HELE

4. AIEMIZIZHNERSRE

JUE T T RTIE ML 2 2 B e —— 2 I R EIR (MPT) . #E &M & 1 51c 12 FE S (PAM) BL
JATIEPEICIZ S IR (PMDC) ——FE MR AT IS ML IZ I R 7 TS 1 2k e, (HILA I S AE 2 il
o BRI DA SIS B PR S DT AT AR T I T Bk BEE U AR 8, AN A B TE R
SIS N I IR 2 — e R R E . X — IR — 7 T R T RIS A2 B S S AR RO AR [ Y
UG FLAt . b, B 5 —J7 TS AN [ 38 2 8] 11X 73 2815 550 R #E(Einstein & McDaniel, 2005).

PR [F 0= A T AR IR TP AN T TR R o B o, AN IR B TE AR BT I 22 58 Ik SIS, AN W idk 742 TE A0
Tl B, 2 REwAE St g R i n e S BRI RIS L R, 1 PAM Bt tidid 5]
NG B/ AE I TAL], e RREE IR R R AT 1 . ERX — a2, ASEEAR BRI
RO WL, AR JE AR ST ) R HE R AE — L L) b B B (Scullin et al., 2013). HX, XA
[ 9, 7] G5 AT AE IO IZ B AU AR L) S8 = e A k. REWH R HFFEHES 5 HinZk w4 &

AT AE BB 3 B ML 3283 26 B0 AR UL (M e Daniel & Einstein, 2007). B, KRWF A LB B S
DA BRI RS B, SR FERARIVLE AT IR 4 X 53, Bl B B 7E AT RTS8 . H ARFRAEER
IWHTRIR AT, AT AT Refkoir e it 72, 8E 24008t B R SE B (Dismukes, 2012). 1EFENY
R FRAENLE X 4y EAIAEE R, AR AN FHF AL IS Bt — P8GR EAE T EREmx AN
TSR X 5.

FEWH T, ARGt ME ML 7t 32 B S S I e A T IE fff 232 S5 AT 9 FR s SR HE T s 72 D it
FEo SR, IXEeFE bR E LA R X 40 AN [F B B AR 8 19 2 AR ML (Smith, 2003; Einstein & McDaniel,
2010y L, ARABWFFRT LG NTE NG IS R oA k. lan, 9B B ST Ak @ sy ik R g it
[FJ B AT SR SR 5 IR A 2B, AT A RIL D FEONTEE AR S5, T S A0SOt R R e e i . R
MRS DL SN 1 I IR S R A ML (Horn et al., 2011; Ball & Aschenbrenner, 2018). IHt4bh, 7EZRITFE
ERARMONRTIEECIZIE TR GE TR AT R . B, R BDIE BE RS S B R MAMARTE R AT 45 i H bRk
RINE RO, T 451 B A7 AE SR A SN BB IRIEHE (West et al., 2007; Scullin etal., 2013). 55
PRI, ShA kb, g o< AL (ERP) AT BERG LR A (TMRT), 075 B T-iE— B4R AN [H
AT MO IZ 0 Tt AR AR ML (Beck et al., 2014; Cona et al., 2015).

B 7T OTE R 2 Ak, SIS S A AT IR S B PR 22 St A i BE M A2 T I )
R AR SR B AT 55 HUA B Y ST K, AR AR S U ATY AR 52 B — %8 FR il (Kvavilashvili & Ellis,
2004; Scullinetal., 2013). i1, FEBLSLATEFHE WL “FE - ATIEMEICIZIR” S, RIZF ANfESLER
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FAES AT RIS, ABAE TR H AR I 1 B AT 55 v 20 0] R 2 IR A R A IR TR M 12 e
(Rendell & Craik, 2000; Henry et al., 2004; Dismukes, 2012). X —3 G 37~ S2I6 54T 55 7] RE To 1k 58 45 R
SAEE I ATIE I I Td AR B, RoRMP AT EE S S ARG, a8l 250 BURE 7
HARE AT % 5k 8 i #5577 20, B R G 52 R E I AZTE AR TR M IZ 1R ML .

Ba, SR EARS A S WA BSOS E] . ARG T IO AT 5508 B SR I e H AR R
T I S AR T R BTG MEACAZAT S A A R A B ATAE R o IEAh, SIS S AT 45 Hh A OR AR IR [RE B 35, 1
P SEAEVE o ) R B R R A R U B B B OR . Rk, ARORAF TS n] LR Wi E B A TS . KR
A B LA RS INAT 55 52 2 B 55 07 5K, A S0 3 s nBals H 5 A= VG I 35, AT BF 4 T H 350 A TS 1R 12
HIZVEWLH] (Kvavilashvili & Ellis, 2004; McDaniel & Einstein, 2007).

MRS, RRBTIEMEICIZA A B S BEA . W90 4k DL R se i Y A 2 Ay T gk — B HEE .
WA A FRES A SN ik, R nsRa e S0 R SIS 2 MM R, BT
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