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doigdygemo  obg@Foaool  mgm@ogemo  bofoemo  dolTo s g@oeno

0obodgdmgg mgm@oymmo dmgagdols s 3gangggdol  dMsgogdb®ogo dgHo —
sbogmobom  Iglodangdgemos  godmygbgdyge  odbsl  dgblog@gdols  U3ga.  g9@Ldo

gLodmamyools Lods ogng@m, 30 0bogyg®o bgodmglioJmammayoobs ©d
6900m3g3609096980L LodogolB®m Lol{oganm 3Gmy®sdgddo.

33erggol  Fgmgagdol  33i3bogdumo  Losbang:  j3erggedo  odBgoes
2obdgmdgdomo  3@5030b0l  Sbsgmd@ogo sdzgomgds s wowyobes dgblogdgdols
do3gdgee goadsby dndgeo Godimtgdo. s@dmbbrs, O™ GEROGE Bom-(3ow 3,
obggg  gOmIsbgmmsb  jmddobsiosdo  0ddmogodyg®o  dgblog@gdols  dmzgdyen
RMOI>bg 2ogangboli osbgbl Gmam@E obsgo, sbggg ©obfsgerol 3o®mdbdgdo @
hggbl dog® godmygbgdymo gobdgm@gdomo 3M50dobaol wogsagdol bgosdo®yao
doboloomgdangdo. 3bodgbgermgobos ol o@dmhgbs, @mMI asbdgm@gdomo 3@s0dobyols



sbsgmd®ogo ©5]390mgds d03obo®gmdls 9Jb3eoEo@y®o0 dgblLogmgdols
053900 gd0laob 2oblbgoggdymo 3obmbbmdog®gdom.

0530 L. 3563gm@gdomo 365030630, G®a@OE 033goi30d G0 Igblogdgdols
QeA3s, 3Mabodnd glLojogmyosdo

1.1. 033;{)0(30(8)‘3(4)0 dgblogdgdols begoo Hokoboomabgabo

300m3696obg  dgblogdgdol  o@oEbmdogdo  bgasgergbs  Loygnbggdols
dobdoanbg  5@obso®  9dgl o6  0(gg9g3s, ®m9ydis  dobo  YgLfogeol  olGm@os
2530809500 bobdm gangs.

glodmammyosdo  dgblog@gbol  o@oiEbmbdogdo  godmgagbolswdo  Jo®ggeno
d936090 @0 0b@gaglbo  gdobadonlols jgemgggdmebos  s3ogdoMgdyaoa. ols  gHo-

10



9JO®Mo  30@g9moasbo  oym, gobiz  dgbodbs, @M swsdosbo  dglsdangdgamos
3bmdogdo  g9®  oblgbgogl  [odlyedo  dmdbps®  dmgagbsl, dop®@sd gL
06g3m@Is30s oG  ogml  dobmgol ogodygeo; ol dgodangds 3ol Jiggols ©o
4mg9e0 oy 5JBogmdsdo godmgmobogl. o3 godyao 3mwbol dgbsdm{dgda s
900ba3oylids dgodydegs 9.F. ,,930b6mdool Jgmmeo®. 38 Fgmmol bsdgsgngdom dob
559 30G3s, MM oliffogmomo dobogns ¢33ommE 5@ 0450905, dolo dgbsbgols
bo®obbo gerobpgds o3 dsbogol mogosb ©obiffogaolsl Lokodm godgm@gdoms
@oibgol  999300935T0’.  gdobydoglo  mogol  gaoobogy®  Foabdo ,,dgblbogdgds.
9J13960396@ gen-gLoJmermaog®o bot3gg3g00” asdmymal Igblogdgdols 3 gm@dsls:

1. bgdoldogdo dgblogmgdo, Omdgeo; ‘dglodan gdgomdsls agode 931
(36Md0gM 9550 ©og56MYbmm [o@liyedo dmdbos®o my gobEomo;

2. 9bgdaog dgblogBgds, Gmdgmoi Fo@lbgmPo gobiromols (36mdogdgdsTo
L3MbRob Mo  odMYbgdsl gyeolbdmdl;  odogg  ©AML,  ssdosbo
536mMd0gM9dlL, Gmd Lsddy TodlymTo gobaoomls gbgds?

3. 9gblog@gdols 5G5(36mMd0gM0  3odmgmobgds, GmEglsg Fo@bgmo  s§dym
J3agolbs o ob@gddo  gaobpgds;  5dogg  ©AOML  swsdosbo  g9@
5(3bmdogMgdl  Fodlgao godm@Epoggdols 2odmygbgodsl, g.o. dowsligas

dgblogdgdol  glboJmamaools  obEm@0sTo  gdobydsylol  ,,g30bmd00l  FgomeElL*  Jomggen
0330030090 AgbeL YFmwpgdgb (Roediger, 1987).

2

Lo eolbdms,  @md  msbsdgodmgg  gmabod g glojmammposdo  bdodsp  sppomo o3l
033e00dPao  olifogamol, 0d3gmogodgdo dgblogtgdol, 9bgdmog wolifogemol, o0bxowgbdy®o
olifogmols  ©s  9bgoamog  @odoblimg®gdols  gOmog@mom@ggel.  0d3moEodydo  slfsgms
Fomdmoeagbls sbogno Fglol, dog., bgammgbydo g@sdo@ogs, s@oasbb@sb smgoligdsl o dgdwgmd
obggg oMo obbmob, 3bmbdog@mgdols hodmgol gomgdy ao8mygbgdsls 0d3mozodygmo wolifsgaolsls
0bpogols 5@ Jgydmos  3bmdogHse  osbobomml 8ol dog®  wogoengdoli  glslG @ gd@sE
3°9mygbgomo LA@sFgy0s. Moz dggbgds 0d3emoizod e Igbliogdgdsl, o3 Jgdmbgggzodo @slifogems
‘dgodamgds ogml GmgmeE 3bmdogHo, sbggg  oMoEbmdogdo, aoblighgds g0 5o 9ol s@o3bmdog®
bolosol o gohgmegds shogn 0bgm@dszosdy o oMs @s0dg obogn LEMs@gaoody o9 Fabdby.
9bgdemog  wolifogans s  0bxoegbdydo  wolsgas  opgbdygdo  (3bgogdos @  aueolbdmdls
06g3m®I>3zools 0y dmgegboli  5sGo3bmdog@,  5Moaobb@ob  @odoblmg®gdsl s dgdwymad
3°dmygbgosl  shogro  ogogmgdols  Igbdgangdobsl;  dglodgngdgemos  olifsgamomo  obgm@dsios
309mygbgoga  0dbsl  @mam@E  3bmdoghse, slggg  SMobmdogs. Mo dggbgods  gbgdenog
dgblogtgdsl, o3 dgdmbgggsdo  9bgdmoge  ©odoblmg@gdygamol  goblgbgds bgdoldogdse  begds
(bobhgbgm, 1964).
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Fodlbygamosb  ofdgmdo 5@  s5Fo@gol  3bmdogdo  dJmymbgdol  bsbosoml
(Jodmbogrgologol ob. ©. go@xsbadyg, 2000).

L{moge  gdobadoyglol  dogd  aodmygmaoemo  dgblogdgdols  dgbsdg  gom@ds
Vo@dmo@a bl mobadgedngy  geroboggdo  bgodmglojogmmyools o 3mabodg@o
gLoJogmaools IgbFogarol Lopgsbl. do@momos gl dgblogdgdols s@si3bmbdog@o
ao>dmgaobgools s>bobodbogom Lbgo (369090 253M09gbgds, dop o3
‘doboso@lmbdb@ogoe Logdg LYmogo gdobadsylol dogd godmymegom  dgblogdgdols
dgbodg gm@Isl gbgdes.

OMamA 3 530bo'dbgm, dgblog@gbol (3bmdog@o s sGSEbmbogMo Bm®Igdols
aodmymazol opgs dggemos (Lersch, 1962; Segal, 1966; Schacter, 1987; Richardson-Klavehn &
Bjork, 1988; Roediger, 1990; Roediger & McDermott, 1993); dgblogdgdols
Lobganddmgobgenmgd@o  dsls Lbgopslbgs  Lobgefmwgdomsi  3moblgbogdwbgb  —
aodmomgdols dgblogmgds (Lersch, 1962), dgblog@gdol aoy3bmdogdgdgeo gm@ds
(9bbodyg, bomsdg) o  0d3goio@ycdo  dgblbogmgds (Graf, Schacter, 1985). slggg,
3odm0ygbgdmes dgblogMgdol 3oMEs30M0 s SAS30MPs30M0  BAglRgdol (36969d0
9JL3@ 030G YO o 0d3@oizod Y@ Igblog®gdols dm@ol s@OLgdymo goblbgsggdols
osebofg@oe  (Richardson-Klavehn & Bjork, 1988). dop@sd  gdobadoygliols  dgdwgy
dgblog®gdodo s@lgdygemo osMo3Ebmbdogdo  Gmbol  gJldgmodgbdyeo  dgbfsgenom
dbogreme  dgmag  boyggybol  80-006  (angddo  w@o0b@g@glbgb.  0d3@oizodyco
dgblog®gdols  3o@ggamo  aoblobwg@gds o dobo  dgblbog@gdol Iy 009 e

Ro@adoe  gobboargs  JmEgdygmos g@oxgols s DogBHg@ol  gJl3dg®modgb@yan
330 ggo>do (Graf, Schacter, 1985). 0d3@oiodg®o dgblog@gds Fo@dmowaqbls {odlbiygao
3o903R0mgdols  yoabmdoghgdgar  bayogergbsl  oFdge  Jeaaoby,  @megbog
55d0obgdo  s@> g o®  Gogrmdgb  od  Fo@lyeo dmgagbgdol  aobligbgdst,
>M5dg bdodo gghH 3 o>3bmdogHgdgh, GmI [Jodlymol gsdmELomgds gogmgbsls
obegbl  dom  Ji3g3oby. gl gdb3moo@dg®  dgblog@gool  aoblsbwg®gdols
bodo@oldodms,  @o3 ageolbdmol  Fodbyaol  3bmdogd  gogangbsl  ©o
dmbsf o gmdsl s§dgmdo gobbm@ogemgdyga Ji935by.

dgblog®gdols ©s aobligbgdol (3690900l aodmygbgds hgguagddog LYm@ge
9JL3@030d YA, 36mdogd aobligbgdols aueolbdmdl, GmEglsi bydogddo Fodbiygao
dmgegbgdol aolobligbgdamow b bgamsbans goblsELgmew Eogmdl AmTdo 4356
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50MYbgdsl. aoMs sdobs, sesdosbgdo bdodow olyg dmJdgogdgh, @md Lsg@mnme
o> 0blgbgdgh (odlyando dmdbpe® Jmgegbgdl, mydias domo Jdgwgds Fodbyao

aodmEomgdol  aoM9dg  dggdangdgero  ofbgdmws. L{mége  5dsTdo  ganobrgds
0d3eno0d Mo dgblog@gdols ImJdgwgds.

a®o30Ls o DogBgmol  gJlsg@modgbBgdo  0ddmogodyg®o  dgblogdgdols
9JL39603gb@yano IgLfogaol 3odggemo IpEgermds o6 oym (dsp., ob. Warrington
and Weiskrantz, 1974), dopa®od ULfm@go doo  gdangl  gJldgmozo@dy®d  ©o
033g003039® dgblog@gdoll dm@ol obmEosaool s@OLgoMmdol oEsLEYMgos ©s
dgblLogmgdols sbogno Bm@dol @gommdbols oEsLEYOYoS.

bmgose, 0d3moiodg®o  dgblbog@gdom  ©s0bRgaglgds 60-70-006 §angddo
9JO®35bgmobogsb @odmyzogdmo dJodeobo®g Mm®ds 3gangged 2obsdoMmds:

1. gemobogg@o bgodmgbodomagogo ggmaggoo — dogydgm g3 iggddo
3odmgeobes, @md  5dbgbool  dJmbg  353096¢goL  dgydenosm  sbogro
do@meageo  hgggol smgoligds (dog., Milner, Corkin, Teuber, 1968) o
sbogro  SbmEos3ogdol g@sadgb@ygeo  dobodbgdom  goblighgds
9JL3moodyeo  dgblbog@gdols  3dodg  wgRoodol  gmbby  (doy.,
Warrington and Weiskrantz, 1974);

2. 303608 9®  glodmemmposdo  ho@Go®gdymo  33emgg9d0  —  Lodygol
sdmEbmdols s @gdbogy®o gbo@ols dglfogaolsl s@dmshobgl sbogro

59bmdgbo — 256dgm@gdomo s5byy JoMs30@M0 3M50dobyo: GglBoMgosdwoy
Lodobbg Lodygol gJbdmboEos s9dxmdglgdos @gdlogy®o ©ogsegdols
gLy gdsls (ol dembsfoagls Lo bmgobgb ‘d99835Lgdobo,

Fo®dmo@agbos m9 oo sbmms go®ggg9co @opo Mgogy®  Lo@dygsl)
(Schacter, 1987).

5d@0a 00, 1980 Fanobomgol m@o, gOmogOmnesdmyzogdgeo 30350 gbom
3obbm@z0gmgdbyamo  33@g3900l  boyydggebg s@dmhbrs,  @md  Fodlyao
2odmEogds  dgodmgds  godmygbgdyga  0bsl 3bmdbdogmo  goblgbgdols yoMgdys.
5Jgsb  dmymengdygano,  0d3goiodg@o  dgblogdgds  dggegzo®ms  gyPdopmagdols
396¢®To dmgdize. ol xobdOmger Jmbsfomggdbyg ho@o@gdbyamds  gmabody®ds
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33809390ds  aodmogeobs, @M  3Ms0dobpol  9539]B0  bmgogdm  sgsengdsdo,
Amama03ss  bodygoms  0gb@doxgogsios s  Lodygoms  ol®dymgds  s@os
©5353d0Mgoygmo aoblgbgdols s 36mdslmsb (Jacoby and Dallas, 1981; Graf, Mandler
and Haden, 1982; Tulving, Schacter and Stark, 1982; Graf and Mandler, 1984);
bgodmglboJmammyoydo  ggargggdols dobgogom go  gJlderozodyg®o  dgblogmgdols
©5J390m9d0ls dogbgosgsc, [ONTE 5dobolosmgdganos >3bgbools dJmby
353096 goobomgol, olobo hgggol olfsgerols (Cohen and Squire, 1980; Moskovitch,
1982) o 3Mo0dobpol  BglRgddo  Jomgdygeo  Ygogagboo  bo@dobogeb  o@
aoblbgogogdoshb  (Jacoby and Witherspoon, 1982; Graf, Squire and Mandler, 1984;
Shimamura and Squire, 1984; Schacter, 1985).

LYmoge  jmabodyg®o ©s bgodmglojmmmmyoydo dmbsigdgdol dbyoglgdsd
2obo300mds  9Jl3mozodg®o s 033goEod Yo dgblogmgdol oy BMMIgdow
aodemymays (Graf, Schacter, 1985; Schacter, 1987).

dgblog®gdols  sbensasdmymagommo  gm@dgdols  gbfogensdo  mogowsbgy
aodmgaobes  potggagmo  3Gmbmgdgdo, Ao glodggmgl  gmgarobs,
9353'd0OEgdmes Loggm®og dgblog@gdol dmgdygmo gm@dol dygbgdsl. dog@dg®ols
2obdo®@gbom, 0d3goizod®o dgblog@gds 3d5Tob gerobpgds, GmEgbsg [o@dlbyao
aodmELoegds, aobb@sb dmpambgools gomgdyg byl ¢9fymdl sbogno sdmiEebgdols
2osd@sl. 3oModom, gJldmozodg®o dgblog@gds [o@dmowagbl sbogno sdmEsbols
aoolod@geom Fodlbygmo asdmiEmomgdols gobb@ob dmambgdsls o godmygbgodsl;
aoblbgoggds  dgblog@gdol o3 Mm@  gem@dsl  dm@ol  dpgmdsdgmdls  dbmeme
2536md0gMgdoll bo®olbbdo, gobb@obgol dmbosfoggmdsdo. ofgosb godmdwobady,
b96gd@0305 ©ogydgom, @mI 0ddmoizod o Igblogdgdols Logganggsw  dohbgeyao
sdmizobgdols ‘gl gengbdoby ‘dglodan gdgaos bgaogmgbs deobeobmls
9JL3goio@dy@ds IgblogMgdsdss; g.0. bmdobsgry@se 0d3goio@ydo dgblog®gdols
AabBo  ¥ybJaoygde  ymggmmgol  sHes  0d3emozodyg®o  dgblogdgdols  Lsbmdo.
A9bBoMgdol 3GmEgbdo dglodengdgamos ol dmbsfoarg dobgegl, dsp., ™I
boByggad0l @alidymgdol Galihdo bodyggdo Fgodmgds @obdgmegl wabifsgarogo
ool bLo@yggdol asdmygbgdom. 53 dgdmbgggsdo 0d3groizo@yco Igblogdgdols Bglo
R35JBogdo 3obmdagl gJlsgrozo@dy®@ dgblog@gdol. 5dol sgpdommds yoEomgdom
oEos 3ol xsbd@mgamo Jmbsfomggdol 3gangzolsl, Gmdgmmsz gldmoizodyco
dgblog®gds ‘dgbobyeno odgm.  0d3goiodyco dgblLogdgdols Lo 3gen 930

14



9JU39M03g6@ 0l 9Jl3goio@dydo  gblogmgdol  bgasgmgbom  @odobdy®gdols
LoggOmbgd  gobododmds  dJmgero  @ogo  3M0EgA0dgdol  gdydoggds, GmIganms
domogo®o 56036y gdo3 sl ogeroao 068m@Is>300l aodmygbgdolsl
(36md0ogAgdols 5by 2obb@sbgol dmbofomgmbols 3MbEGMEos. o3 3O0EFgOH0YIgdls
bopswe  dgodargds  (3bmdogmgdol  bgasgangbol  dglogslgdgano  3@o@g®oydgdo
39Vmemn ©s don sfgdogmgbomn dmggosbgdom aobgoboasgm (ob. mogo 14).

12. 033@o0i308700 dgblog@gds Igbliog@gdol bepse Jesbogolds30gddo

05b653900m39  3mabody®  glojmemaosdo  3(g039  ©goo@dgdol  Lagsbos
dgblog®gdols  ganslbogogsosdo  0ddmogodyg®o  dgblog@gdolasmgols  segoeols

dohgbo. Lodygagosl s@mgagdl ol gogho, @md d33agzemgdo  dommdey §9@
0obbdwgdosh  my  dgblog@gdol @Omdgemo  godmgeobgdgdo  dos ymgbmb
033030390 dgblogMgdol Bm@dgdl. Gmym® 3 9339 >3w0bodbgm, gJL3aoiodo-
033g0030099M0  dgblog®gdol olm@EosiEos 0bgm@dsizool sy gbols 3G0bz039dL
0mgogolb{obgol ©o geslogogsEos gydwbmds dgblog@gdols dgdopagbgero dglody
30m39Lol  doboboomgdergdl.  3g@dme, o  aogobligbgdm, dgblogmgds dmoogl
3MoMgdol,  dgbosbgols o smEygbol  3GMEgLgdl. mommgyal  msgolo
0530190990960 s  3obmbbmogmgdgdo  sholioomgdl. swagbs, gog@M(3gE 9oy
Jgbgoymgbom,  dgodangds  0gml  3bmbdog@o,  gobb@sbzom  doGmgswo s
5M53bMdogM0, 53HMIs@H YA, 9bgdaog. Limego sewagbol  gHo3ol  dobgogom
bgds Igblogdgdols  9JLb3moEody® s 033@0Eod YO Fe®dgdoe  w©symeys (ob.
gb®ogno Nel).

Ggb@ogro Nel: 99blbog@gdol gensloggogscos swwagbol dobsbosmgdangdol gomgogrolifobgdom:
Gaargobgolb 9blbog@gdol og@sdjoano dmwgaro (Tulving, 1994).

Lol gds Lbgs (3690 Jggloliggds S gbs
do@magmmo hggzgdo
3Mabodgdo hggggdo
3OM(3909HYE0 SO YIS S(309E00 306mdomo sl sges 0330030490
3odmdomo sbmEosEog®o
wobfogans
LE® @ao Se{ 9@
y— ol T
09369bgbBoEools 3@Ms0dobyo fgm(f()és E ¢ 033e00304 M0
bobyds) Lo@ygol Ldgbomo Rm@ds
. begowo god@gdo Log® 000 -
Lgdsb@ogydo (0mbo 809565000 0330030490
3003980500 d9do 30bgo@o 2Jb3groiod G0
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bobdm jem g >YLOBMA Y0

306mgbyero

930boeHo 530600y M>50Y0

adb3eoigodg@o

0y dggbgoogmn  0d3@oigodg@o  Igblog@gdols  Loggerggo  geoslogyg®o
9JL39603gbBoll obs0bl, bommow ©sgobobogm, my @s ogymolbdgds smygbols

05301909960l J39d. 0d3mozodg®o s gjldgoigodyeo Igblog@gdols 3geggobsls
slifogeoli gBodo dbpoglos, goblibgsoggdoyaos BglBodmgdol g@ed3bg godmygbgdbyao
o35 gbgdols  0blB®YJ30gd0;  gJbdeozodyg®o Igblogdgdols dgasligdolsl ol
dmbofoenggdls  Jmgmbmggdom  @olfogamols gBo3by sdsblmgdgdygemo (s@s o3l
d609gbgammds,  bgdoldog@om oy  gbgdmoge)  dobogool  (slggg  oG>  ofgl
db0dgbgeomds, @> dJmogmdols dsbogns  0gm) 3bmdog@o, aobb@ob  aoblgbgds,
bogm 0d3goizodgeo dgblog@gdols dgasligdolsl ol dmbsfomggdo yd@osmme
SbOY gdgb  ogomgdsls  (Mo0dg  3OMdagdols  yoodk@s, Gmdgmoi  dmomnbmgl
Fobolifo®  @obifogmogro  0bgm®dsgool  godmygbgdsl)  @obifogamols  g@o3by
5doblmg®gdyen 0bxgm@dszosbyg dodobodbgdgeo 0bLE®yYJiool ao®gdg (ob. jgds
Ne 1).

3GMEIRYO Yo dgblbogHgos  Logydgarsr 9eggh Jaggomo ws gmpbohgdo
h393900L  gm@do®gdsl, @mIgmms  2sdmygbgdoz  aobb@sbgol,  (3bmdogdgdols
dobofoagmdbols aoM9dg bogds. I@sgomo  dm@GmOYmo  ©s  3mabodydo  hggge,
OMamAO0G3ss 35y, ggembodgool @omgds ob FgJlEol  gombgs, 3GOMEgYOY
dgblogMgdobgs  odmyogdymo.  sSeEagbols  mgomlsb@olom  dgblog@gdols gl
QOIS 033@030HYM0S,  @oEash  0bpogoologsh o  dmomnbmgl  3@mda gdols
aoslok@gmoe [odlygmo godmioagdols 36mb0g@, 25bb@sb godmygbgdst.

bgds  Nel: ggemggolb  @obsobo  odsgrogodaco s  gfbseozodado  d9blbog@mgdols
©obmiosiool boggangg sanobogy@ 946390089693 do.
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f ~ wliVeguols Bgswos 1(|
I 33530: LHLTHIRO0L tJ L gen o ]& 10 agogbols
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& 5‘”1’ ’]“’ \.”L\cl JH0 e olifagenosh obaym®dsool |U“ 160 podmgghgdes.
s l R FRCY PN EY JJer (|t1(|) [oh (?r]| \, /
oy & rgdal, o Jrl& ol do'bobogges
40b 309 o oby tJrJrlfm:l { _ N
o oblishegor, ]5_ c:\ qliom oI 33530: ®ILBHO®mISOL
(ool dogghe wo wallobbogyde. 03320G0BHIG0 SLRBI6S
f ;‘le r](J) \Ug_ (llﬂl 1JtI!ltJ“|)
(J“ qena dOmdangdols o owad @sls.
L sgenols Bigaswoshy sme 1::1 g
obaymdidsoshy rl::mcm: 9o oM hwgdes.
\ J

390398390 ®9309bgbRs300L Loli@Ggds, 5b 03039 3G50dobao [o@dmowagbls
390398090 @olfsgamoll  U3gogogng®  gm@dsl,  Gmdgmoi  gerobogds
0609]Hgd0l, Amama i3 LEOYJBHYO0Mgdgmo Bobo YM-390 (398G Y0 Jngosbmdols,
009bG0g035(305d0  (3bmbdogMo  seEagbols  aomgdg  (Schacter, 1987). g®onbgen
s ddyamo  mdogdBol  owgbBogogsgos  dobo  bgmdgm@ge  s@ddol @M

aoogomgdygamos  LYm@go 3903980 ©93@9bgb@oiools LobEgdol s@Lgdmdbols
aodm. dgblog@gools gl Bm@doi s@wagbol mgogbsb@dolom 0d3groizodyg®os.

LgdsbBogy®mo  dgblog@gds  GoBmddogo  0bxgm®mdsizool  dgdgbols @
‘dgbobgols ‘dglodgn gogomdsls odgngge; o0 06x3m@d>3000 LEOYJB PO
M9309bgbBoGosl  [oddmoagbls  Lodgs®ml  dglobgd  Lgdob@ogyg®o  (mwbe.
dgblogdgdols gl gm@dsz,  Bergobaol  sbOom, sEagbols  mgosmlsb@olon
033e030RYM0s,  Moysb  o®  dJmombmgl  0bxgm®@dsizool  asdmygbgdolsls  dolo
olifogeols oy dgdgbols  3mdgbBol  ao3Ebmdog@gdsl.  osyEomgdme  9bws
5>00bodbml, ®md  boby@daogo dgblogmgdol gm®Igdol ogmyzobsl bmyog®mo
d33e0 93500, doy., bJg009®0, o6 0b0os@gdl Gyergobyols Inbsb@gdsl Lgdsb@ogydo
dgblog®gdols  0d3mozodg®o  o9bgdols  Tgbobgd o ISl gJL3eoiod o
dgblog®gdoll gm@ds  doohbygl (Squire, 1987). dmigdygao  bsgombo xg®  3owgs
aobbogngols 0gdol Fomdmowy 9bl.
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3oMggeoo  dgblbog@gds,  oby  bobdmgerg  dgblog®gds,  opogg  Iygds
dgblog®gds, obpgbl ao@gosb  Jgdmbymo  0bgm®dszool  @gaolbBAsEost  ©s
‘dgbobgols s@Jdowsb @w@mol bobdmgang 3g@omeols dsbdoanbg. dolo gybjiombomgds
‘dglodangdgeols bpol  go®gdmesb dmdpobo®g 0bgm®dsiool  goboba®deroggdye
s ddsl LEodygaol dmdgogdols g7 93900L gdpgasi ©@mol dEodyg dmbszggmols
dobdognbg.  dgblogdmgdol gl gm@ds  osyioggdens  dmombmgl  gJldenozodg®o
dgblog®gdols 3odmygbgosl, 0bgm@dsiool gdldeoEo@y®, 36mdogd sy gbsl.

g30bmeyg®o  Igblog@gdbs - Al 3g@Lmbogry@®  dgblogdgdol @
53BMdoma®agogen  dgblog®gdslsi  9lmwgdgh; ol [o®dmowygbls  swsdosbols
30MooE  aobgomo  dmgengbgdols  Loigogl. dolbo  dmogo®o  dobsbosmgdan gdos
OMJdo  @ogomobszos s dg-b obpgdlbo. g3obmpygdo  dgblogdgdols
2obdolibgoggdgemos 3bmdog@o  3mbols Loby, Gmdganlsi sbobosmgdl Fodlyao
dmJdggdol  bgarobogo  yowobgegs. gl gowbs  gbogomg@os o Padgomor
2oblbgoggdymo 0d 3mEbol Lobggdobopsb, Gmdgeoi msb sbensgl 393986 Y
2ob3gdl, [omdmwygbgdl, mEbgdgdl, 3Gmdamgdol gowsfyggdol ws LgdsbGogy®o
06gm@doz00l sy gbsbs.

0d3emoodyg®o dgblogdgdol gm@Igdols gansboggogsgos sbggg begds domo
Ygboggoligdbgamo  ogoagdgdol  Godol  dobgogom.  ogoangdgdol  dobgwgom
geolioggogoiools 30063030, OIRPYUICTE Vabo, dodo®moggb 0bgm®dszools
2osdydggdol @mbgms  mgm@ogdol  dodggdgdo.  domo  SbGom,  gmggeno
9JU39603gbG Yo  osslBYMdgmo  obmEosEooll  godm  s@os  doMmgdyo
dgblog®gdols sbogno  LobEgdobs 0y RmAElL  aodmymays. obmEosiEool oblibs
‘dglodangdgemos 53> 0y 03 ogoengdols dgbd e gdsdo dJmbsfogrg aoblibgeggdyao
glodogn®o  3amigbgools  godmymgoms s sbogmobom.  sfgsb  godmdwobody,
boFogrmd®og 0d3amoizodyg®o dgblogdgdol gansbogogs@oswe dgodangds dogohbomm
d9bbogdgdol  dmEgdgmo  Foedol  ©ogogs  39HGIBHIR, FbGIBHVI@IO  ©d
3039 YOYE 3G50dobys.

09 293590 m0obgdm  BHyagobyol  dog®  Igdmmegobgoye  dm@genls
Omgeoa 9ol gos@obs - dglsdsdobo  aowsdydeggdol  Jmgammsb, @mIganog
06gm@doz00l  goesedydoggool  mbgms  mgm®ool  Logydgger by aobgomods,
dogomgdm 0d3emozodg®o dgblog@gdol dgdogy geooslbogogsioslt (ob. b®ogro Ne2):
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Gb@ogro Ne2: odsaroiodgmo dgblbog@gdol gogmmosbgdaaro dmwgero

Lol gds Lbbgs (36900 Jggbolidgds S0y 9bs
do@m®ygeo hggggoo
>0 3EOO>G0YE0 | gOpbodg@o Bzgzado
) ) 3EH0I(390 O D0 300000 sl ogms s
IOOGIRIH Y0 35030680 3003000 083g20300 %0
sbmEosoyg®o
©obfogans
bé?"zgémmm
NQRES
PRS (396398090 o
©9309b9bF>300L TIOCIBO JL0 bodggol gobgomg®o 033g0 030390
Bobads) 35030bg 0 SIRIOLN
00> Lo@ygol Ldgbomo
RIRIGLN
bmpswo god@gdo
(3MEbs Log®iomo
Lgdab@Bogydo O R 3095G 13000 033g0 030390
335090680
odM0a 0,  0d3moiodyeo  dgblogdgds  gJldgozo@ydo  Igblogdgdobogsb
aoblbgogogds  aoblgbgdol, oby  oeagbol  d9Jobobdgdom.  sesdosbols  dog®
gbmg@gbdols  dobdoanbg  wolifogamomo  0bgm®dszool  godmygbgds  goblighgdols
3obb@obgol, ©@Omol, LogdEols ©s dg-bU obpgdlol  dogymgbgdol  goMgdy,
‘dgodangds 0d3@oio@ydo dgblog®gdol asdmgeobgdoe hsomgogml. 3G Mo gdy@o
boggazool doboliosmgdargdols (3903986 Iwo, 3M6GIBOYL@ YO nY
3039 YOgmo)  dJobgogom 3o dgbodangdgeros  goboygdb@mm 0d3eo3od®o
dgblog@gdol  3mbi@gde Rm@Isbg.  sbgmo, gOmo  dgbgogom,  GoGmM®

2ob3oM@gbosb 25dmdEobomyg, bomgmo begds, G®I o0ddmoiodg®o dgblog@gdols
yggeos geo@ds gOmbso®oe 390 9d39dwgosmgds dgbfogmsl dobo aodmgerobgdgdols
bybEo s Lynms nomnddol  20-25
Jemosbo  3genggomo dobdoanbg  dgdydoggdoyyen 033¢0 0303990
dgblog®gdols Loggenggo dMogogmo sgomgds, Gmdmgdloi hggb dgdoamd msgdo
9l @ogogmgdgdo  L{mége  dgblog@gdol  dmigdymo  gm@dols
JOogomax9@mmMgbgdols dgnslgdsl omgomolifobgdl, mydis gl Jobobo xg®  Jowys

dggnobgdol  3Omdangdo@sb  2odmdEobomy.

ob@maools 0J6s
aobgobogsgm.

dogeVgggeoo.
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13. 033gmoio@gdo dgbbog@gdol eogsmgdgdo

0d3emoodg®o  dgblogdgdol  Bgb@ol  aobdlsbogmgamo  dsbobosmgdgaos
A9bB0Mgdol  gBo3by ogogdols dgloldymgdbens  dofmgdyamo  oblE®YJios:
geol  3mbsfogrgls  Lobemggh  g3sbygbel  HgbGye  bLHIgel  Fodlbiyan
2odmEomgdsbg  3bmdog@o  dobodbgdols  gomgdg.  0d3moizoHygdo  Igblog@gdols
A9bBgddo dmogo®o dmmbmgbss olifogeomo Jolbogol asdmygbgds  ogsagdols
YgbobO g gdasw sbfsgamomols 3bmdogdo goblgbgdols go®gdy, dodob @mEglss
9JL3eoiodydo  dgblog@gdol  EgLEgdols  0bLEOYJE0gdo  Eol  Jmbsfoeoligsb
Fodbyando  olfogmomo, jmpo®gdygamo  dobogrol  gobb@sb  25dmygbgdsls
dmombmggh.  0d3moizodyg®o  dgblogdgds,  @mamai  hobl,  gudm  dg@owe
o8BMIsA Mo aobbmdogmgdae  Jdgogdsdo  garobwgds,  ob  Lya 3oy
boFogrmddog do0bz dmoEegl  og@mdsd e  3md3mbgb@dl  (Jacoby & Dallas, 1981);
5do@md  omgeogds, GOMI oI ©ogomgdgddo  dgblog®gds  ¥bgdemoge  ganobwgds.
9JL3goiodydo  goblgbgds 3o bdodswp, ¢3o@ggegl  gmgmols, 3bmbdog@gdbom
3MbGOM@oM©gds. dogbgosgec, 9JO®0 ‘dgbgwgom, 033g0 030390 >
9JL3eoiod gm0 dgblogmgdol ogomgdgdls dm@ol sligmo bsmgeo gasoblbgsggdols,
b3gEosy®do  3OmEgeYagbols  ©s  [obsdo@mmdgdol gomgdy Logdome  @oygaos
obgmo  HabHgdol  geygbs, @magdos  yodmogmgbyh  Lggms  gJbeoizodymo
©s/5b  byggms  0d3goiodyg@o  dgblogdgdols  3GmEglbgdl  (Jacoby,  1991).
94300 ydo s 0d3oio@ydo  dgblog®gdol  GaglBgdo bTodow  dgodergds
9O dobgnls 33030696, 3oblognm®gdom @odm@sGm@oye J0®MMdgddo.

N BMAdS  mogol  LEs@osdo  ,,dg9bbog@gdol  s®oi3bmdogdo  ge®dgdo
FodImopgobs  0d3amoioda@o gblog@gdols Fgbfegmols sbdogby 35dmygbgdamo
398> Bl (ob. gb@omo Ne3). 3sh, Gmgeoag@ol dbasgbo, gmsoliogogsools
3G0biodse  Halihol Jborgaydsdo dmbofomy 3OmiEgbgdo vogm: 39OEIBG IO,
3bGIBOHII@YO0  ©s  3OOEIRYHYo  HalHgoo,  Gedmgdos  3mbiOgdH I
ngmGonm dsboll gy@bmdosh.

obgmo 39039B83Y@0  BgbEgdo, Amamaoizss bodygoms 0gb@ogogs30s ©s
RMo2dgb@gd0ls LGy gdo, FgbO e gdolisls 94O ©bmds 2oblbgoggdeyyan

39039809 Lol@gdsl.
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406GIBOD@ B0 BabBgd0, 30@0om, dgbloghgdol seEagholsl dmomnbmgsh
obgm 90856036933l GOAMGOGSS o7, JoBIaMG0g30, o6 bmysw  (3mbsLmH
o353 B0Mgdmmo  gombggdo, 5.0. 9085603693 adl,  Godmgdoi  60d3bgmmdols
20mgom0lifobdsls §ys®dosb.

@53 dggbgds  3OMEgYOYe 033030 Ye  Bgbdgol, obpogol Lombmggb
dgobergeml Lgblm@yao, dm@mGymo b gmybody®o ogsamgdgdo, dop., sbogno

390G98dI — JoFHmOYmo hggzgool ©olifsgmoe.

oS 53 oymgols,  BgbEgdo  0gmes  ggAdo Y@ s SMoggMdom @
o3 dgdaE,  Gmdigdoi  Fyymd bofomegds g0bEaBH g at, 39OGIBHIL

©> 3OMGINYOY HgbEHgoo.

Gb@ogro Ne3: Jgblbog@gdols odsaroiodymo Bgldgdo (Toth, 2000)

39085@9®0 Ggldgdo

3IBGIBG IO )

bo@gaol (»396G9BOL0™) 00gbGH0B0g>G0d
Lo@ygol gydol olidgengds

Lo@ygol gMogdgb@ol @slidymgods
@adboga@o yoesTysade

Lo@ygol @sbobgemgds

sbog@sdols gowso(yggde
dmdmggmbgdols Lidgenobyo

©O®M000 (boby@Mdaogmodol) aoblxs

d@66986 o gG0

Lo@ygol sbmEosiEogdo

35093MM00lL 29bgM o300

35dBol (bmyswo 3mEbol) agbgdsios
309300l ggHogosszos
3°093MM0bsz0s

3bmdogro 3odgdol 36mds (x90agdgbd)
49330003 gbs/d3sMmmdols 3bmds (x90a9dgbd)

3BOGIQ B 0

Lodygobg-enydbgdymo 3Omdegdol yowadds
sendommdol aoblixs

Badbol gombgs

Lo®3olgdy®o (sdsbobyx gbyao BgJuBol) gombgs

bgermgbn®o a@ods®ogol Lfsgans’

5M539@dse @0 GgbBgdo

39BGIBO =0
AM5dgbB o Ly@omol 0gbGogogsos
bobo@ol obsbgangds

0609JBol/s@s-md0gdBol dglobgd aosfyggdosngdols

domgds
‘Jgbodan gdgeno/dgdangdgemo mdogddol dglobgo

Jacoby & Dallas (1981)

Graf et al. (1982)

Tulving et al. (1982)

Duchek & Neely (1989)
Hastrudi et al. (1988)

Srivinas & Roediger (1990)
Jacoby & Witherspoon (1982)
Witherspoon & Allan (1985)

Shimamura & Squire (1984)
Blaxton (1989)

Kelley & Lindsay (1993)
Vaidya et al. (1997)

Vaidya et al. (1997)

Jacoby et al. (1989)

Begg et al. (1992)

Adams et al. (1988)
Knowlton & Squire (1994)
Levy & Kirsner (1989)
Kolers (1976)

Reber (1989)

Weldon & Roediger (1987)
Mitchell & Brown (1988)
Kroll & Potter (1984)
Schacter et al. (1990)

38(*)(338“3930 Lobyxo sdxg@oe 0d3aoiEo@y®o slifogmol dgboggaligdgan BgbEl Fo®mdmawygbl.
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205V 4390 0@gdol Jowgds Jacoby et al. (1988)

bdog@ol aoblso Nilsson et al. (1992)
©0653039M0 dga gbgdol 5JGomdols gowsk@ols GgbBo

abmgBo 00/ gbagagdols goblys

BgblmBamo 35630Gmdgdgm®ds Kunst — Wilson & Zajonc (1980)

5898100 2063060393 mEMds Benzing & Squire (1989)
3066936 o G0 Bechara et al. (1995)
30036965/ 05309070 gd0L 5B@0d7(30900

309G 900l goBgam@obsios Smith & Branscomb (1988)
®303]Bgd0bomgols bmgswo godmygbgdols no published studies

dowa Y3900 gogd0 no published studies
3BGIRYH g0

Lg®ogao Ggsjiool Hm
3033 gJlgdo LoliGgdgdol 3mb@@meano

@GN0 3obsFomgds Nissen & Bullemer (1987)
Lodgobgdy@o bo@gs Berry & Broadbent (1984)
‘dgloagbo Ly@omo-godmzabgdo Corkin (1968)
dobmols 3mdgo Milner (1962)
2200G0bnob obiiogaes Brooks & Baddeley (1976)

oG 2 56300 MB BN MBS
OHOOYL0 {5b30OMOYOYEMES Cohen et al. (1985)

Milner (1965)
Weiskrantz & Warrington (1979)

390398 033e03E0d YO BgLEgddo sMsiEbmdogdo 3bgdydo 3GmEglgdo
>M53@dbmdos@go 3Mb6398H P90 dobodygas30960l dodo®m (obobo
30gLgdobBogy®o ©mbgs) s bgaogmgboli AoboEosh sl{ogmowsb I gomme
A9bB0Mgdsdg bgwsdodymo dsbosboosmgdangdols dgigenol dgdmbgggsdo (Roediger
& Srinivas, 1993).

sdoll  Lofobosedpgame  30b3gn@ Yo gdo  Bgb@Ggdo  ©sImowgdyaos
3M6GIBOIO YO0 ©s s bgpsdo@ o dobslosmgdagdols 33e 0 gdgdby.

dJoGomss© 0d3goiodg®@o dgblog®gdol 3ganggolbol Ggb@Ggool m® xayal
04969096, gbos  3mb3ggnd oo s 39039RAY™o  GgbEgdo. Jbasglbo ©oymays
9399360l Omgeogg@ls s degJlBmbl (Roediger & Blaxton, 1987) xo3mdols dogH
d03999m0  §0b3IBH IR IM-39039IBHIRO  ©oymGol  Loggdggm by (Jacoby, 1983).
HILHOL 39039BHR0 ob 0b3gBHYYB0 Godobowdo dogygmgbgdol j@oGg@oygdo
30 gOmmdaog 33 ggsdo  dgodydeggl  Mmgooag@ds, ggmembds  ©s  hgaolids
(Roediger, Weldon, and Challis, 1989; see also Blaxton, 1989; Tulving & Schacter, 1990).
39M(39B8E Y AagbBgddo 3ol dembsfoagls Ymggemngol dogmbmggds

ool gg9domgds  doowml 390398 Yeo  d0dsbodbgoeols  Loggydggerbyg  0dols
dgbobgd, oy G ™mdogddmob  oglb  Loddg. @Omyemdg  Fgbo,  390398E Y0
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doboboomgdangdols  (3ges  db0dgbgermgeb  gogagbsl  obgbl 53 BgL@gdols
Loy gdoby. 30mbEgnAYsg®  BgbBgodo, dop., @Ewol Jmbsfoaggdl L3ogomls
©obfoganol dgdeay  Igodwgds  debobmgmb  Gog  dgodwgds  dggdo  gbeggmols
obobgangds 30 {odol  dobdognbyg  (3oBgam®ools  sbmEosiool  Fgb@o); ob dom
‘dgodgrgds Jmmnbmgmb gdgmsb ws3eg3dodgdbyao bgdoldog®o Lodyggdol dmgoJdgods
(nogobyggomo  sbmaosgool  Bgb@o); ob  dgodengds  Lobmgmb  aslizgb  3sbygbo
Jombgoby .M 3bmggmo  aodmoygbs  3obodosgnds  MMIbg  mogoslbdolols?.
mommggee >3 dgdombggzeodo gobmdgzol dobobos 350306yl g39]Bol ggolgds:
ol oganolioll dofmgdygmo  LEodgmol  aowsdydsggdols ©o olgmo LEodygaols
o3y doggdol  dm@ol  aoblbgoggdol Jgoodgds, Gmdgmoi  ©obfsgmobsl  o®
dogfmmydom. o3 @ogoagdgol  gfmwen  3mbagghgsmgdo  sby  360dgbgarmdoby-
©597dbgd o BHgbEgdo, GMoEash 3sbygbobomgol d0dsbodbgdgeno 3b0dgbgermdsby
©o7dbgdyano  baoglgodss.  yggmoby  360dgbgermgobos ol godBm@o,  @m3
(3EoRgd0, Gmdmgdoi 3b0Tgbgmmgsb pogagbsl >brgbl 390GIBGAL HILHIO LY
o0 bgdmJdggdgbh 3mb3gn@Ysy® GgbEgdby ws 3oModom (Blaxton, 1989; Srinivas &
Roediger, 1990).

J30900  B3ab  ofgdomgdon  yobgobomagm 39639809 HILHISL:
033@0G0H TG0 Igblog@gdols asdmgamgbs Bobpgds M@0 dsbggbgdeols dobgogom: 1.
sl ogaol 9gmamd 0d3mozoda@o 3obgbols domgdols smdsmmds Lofgol (5.
baseline) 3slbgbmob Fgoodgdom; 2. 3sbagbol LobfGogg, by Gsdpgbsw LYGsgsw
3obgl ol Jmbofomyg 3sbabl Ealidga gombgsl Esbfsgmogmo 06gm@Isiz00l
20dmygbgdom sbogn, oyglfogmgemsb dgos®gdom.

13.1. 3563gmtgdomno 3G50d06y0L Lsggemggo  @glBgoo

2obdgm@gdomo 3@5030baol (0goggs @53 39039BAI0 BgbBgdo) GgbRgol
obgmo  ogomgdgdo  d0gzymgbgdosh, @mImgddoi ol Jmbsfoaggdl s dols

3oOMY@gdge 300696 Tdo  (@odsbobyxgdbygmo s LY®ogo,  doanofsdgddo
3091963 5300) Jmgmbmggdom  sdg slfsgamomo  LE0dyamgdols 0gbBogogsiEos
Foobyga  20dmaomgdslmsob  2obbGob  ©o303do®gdol  aoMgdyg.  Gmgeoyg®o
5b0dbogl, M3 0d3goio@ydo dgblog@gdols godmggybgdygemo 33ergggdol 80%-do
aobdgmdgdomo  3Ms0dobgols  ogsmgdgdo  aodmoygbgds  (Roediger, 2003).  od
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9JL3960396@ 930 3ols Imbsfoaggdo Lfsgemdgh bobs@dgdol ©o/sb  Lo@dyggdol
a®@dgan  Losl. hggyewgd®og ™dbdogd@gdo (0dbgds domo  sdLobggemo  Lodygs oy
bobo@o) 3mbiMg@yeos, Goms sgomo 0gml domo ob bobs@ol, ob Lodygol Lsbom
Vo®dmpagbs. dgm@g  9Ho3bg  @Gool  dmbofomgqdl  dogfmegdom  g@sadgbd o
bobo@o ob Lo@dygs, Lowsi bofogo dggbodoedgds wolifogemoan Losdo dm9deyan
9093963 90L o bofomo oybfogegmos, @osms dJmbegl dommsb dodos@mgdsdo
3@5030b0L  gg9JBolb  Yggobgds.  dbyogh  BgbBgddo  3@s0dobyo  dognosh
da®@dbmdbosdgs  Jofmegdols 390398H Y0 Ge®Is@obowdo, oligmo, @mamA03S
bB0dgeol Jmpsgmds (Ldgbomo 0y gobysey®o), b Gg3dmgbgb@oiools  Godo
(bobo@o o9 Lodyss). 3903GIBOILL  ©ogoamgdgddby, @mama [glbo, @ obogbl
o8 gbsl  Lgdob@ogyn®@o  doboloomgdangdols  (33anogngds,  dodob,  @m@s ol
d60dgbganmgeb  bggogangbsl  osbpgbl  gJldmocodu®  BglHgoby,  OmamEoGes
Lom@0gb@oGom  @ogomgdgdols  go@osb@gdo.  doy., ©odobobyxgdymo  Lo@dyggodol
3Mo23dgb@ 900l Jgglgdolsl dgBo 3Mo0dobyols 9539dBos obgmo LRIy gdolomgol,
Omdggdoz  @olifsgamols  LEoswosbg dogfmwsm  Lodyggdol s o@> bobs@gdols
Lobom; 53539 @M, ©sdobobyxgdygmo bobs@gdols g@ogdgb@gdol dgglgbolsls dg@o
335030606 g89JB0> 03 LHIPegbobomgol, G®Imgdoi dogfmwsmn ©sbfsgmmobsl

bobo@®gools @o 5@ Lodyggdol Lobom (Weldon & Roediger, 1987).

J3gdemo  hggb  dmgmage  aobgobomsgm  390G398GAmo  BabHgool  gggmoby
330G YOI FoO0bEHIOL.

> Lo@dggols ©s bobs@ol 0©gb@0xg035305

od Bo3dol ©ogomgdodo woliffsgamogro Lodygzgdo ob bobs@gdo dogfmwgdom
dognosb 33009 ©@AOMon  (3o3Ebmdogdgdygmo sw]dol  brgesdbyg) domo  dgdymdo
00gb@0g0g5300L  dmmbmgbom;  LEodyagdols  dofmegds s GgbBodgods
30330909000 9bws  aobbm@zogmwgl (56 dggee  33e09396do  GoJolBmlgm3om).
3050d0bg0 o3 ©ogomgdsdo Qolwgds 0d LEHIPagdol 3OMEgbE Yo dohggbgdanols
dobggom, @mdmgboz  @eol  dmbofoerggdds  oolifsgang  oylLfegergano
9093963 9d0L  5dmEbmdol (ol® P gdol) omEgbmdslmsb Jgoo®gdom. X536
> omslids bogmgogdow  2s3moygbgl gl @gdbogs megol ggerggedo (Jacoby &
Dallas, 1981). ol dmbsfoenggdo s@bodbogbgh, O™ GgbGo®gdolols [obslfs®
slifogeomo  gangdgb@gdol gdldmboigools boby®daogmds momdml ¢x@em  dg@o
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04m, gow®g sboao Lodyggdolbs (w7 bobs@gdo), dogbgosgo 0dols, GMI yggens
Lo@ygol dofmwgdol  boba@daogmds  g@Ombso@®o oym. dgdpymd  3gengggodo, gl
99d09dB @0 sbaomodgbo godmoygbgl Omym@ 3 3@s0dobyols jowgg gm0 Lobmdo

(Witherspoon & Allan, 1985).

000963083035(300L ©ogoggbols 3ogyg gO®m goMosbBl [o®dmowygbls Bgl@ydo
bB0dgeol  Jofmwgds Mo dgb@yermdol  Lbgowslbgs  bo®obboom; dop., ool

dmbosfoa gl dogfmwgds Lo@yggol ob bobs@ols dsgnosh dzocg R@ogdgb@o, d9dwgy
9uam  dgglgdbygmo  goMosb@o o gbg a@dgangds dobod, Lobsd o@ dmbogds
bobo@ols 00gbB0g0 o305, I dgdmbgggsdo,  dgxnobgdols 3003 gM03dos
BMo2dgb@Ymmdol ©mby, MMIganbgi 3ol dmbsfogrg osbegbl Lydsmoli Lodygol
009bBH0g0 30l Lbmpa@slols  ggarggs  gody  dobogools  odgmggs  dbgoglo
9Jb39™039b@ gdolomgols (Snodgrass & Corvin, 1988; Snodgrass, Smith, Feenan, & Corwin,
1987). sdol dlgogbow, dgbodengdgamos g30obbg Lodygol 3oy |@ogdgbBowsb
olygdagmo  dobo  B@ogdgbdymmdbols  mobpsmsbmdom  dgdio@mgds  Lodygols
5dm(3bmdsdeg;  3Ms0dobyols  dohggbgdgemos  BMoxdgbH e mdoll  ©mby, @mIga by
ool dmbofoanggdo  dgdangdgb  LoRygol o0©gbBoxogsiost (Hashtroudi, Ferguson,
Rappold, & Chronsnaik, 1988; Johnston, Hawley, & Elliot, 1991).

> Lodggol, bsbs@ol g@sadgb@ol sbdgmgds

Lodygol  g@sa396@0L  obdyamgdol  Fgbddog  @rol  dmbsfomggdl
dogfmegdom  Lodygol dbmerme  dzodg  bofomo  (gdogdgbdo). o3 FgLEob
dgleOygangdolols geols dmbofoanggdl s(gwosb Lodyggdl aodm@mggdygao sbmgdom,
OOam@03Ess dog., b — @ — g ob @ — 3 — s bobmggh oo oldygdsls (Lo g
s> mdo 53 dgdmbggzgddo). gl BabBo  93ymabol  Byergobal, LHs®gls @
Fo3390L (1982) wo 0d3goiodyeo dgblog®gdols 33erg39ddo bdodoe aodmoygbgds.
hggaergd®og, ol Jmbosfoamggdl gdanggom 15 Fodo  g@epdgb@ol  Lodygedwy
ololmymgdmo s  bdodo  obEymgds  dbmemme  gOmo  Lo@ggomss
dglodangdgemo. my ol Jmbsfomyg 396 SLlOYmgdl BOsadgb@L, ol dgydaos
dobo  aodm@mggds o  FgbBol  dgdogy  BOSadgbGbg  aowslgms.  bobs@ol
BMo2dgbBol  slabgargbols GgbGo Ibaoglbos LoRyzol G@sadgbBol wslGym gdols
AgbAoLs. aoblbgsggds 0dsTos, @md 3ol Jmbofogggdls bobs@ol R@sadgb@ols
Jofmegdolols dmgmbmggdom  bobs@ol  sbobgargds. m@ogg @gbEdo  3@o030by0
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oLgds oL ogemoao ©S oyl ogen gemo 533963 gd0L 30m3m@ ool
‘dgodgdoom.

> Lodyggol g9dol ESLEOE LS

d39d9mo  @ogoEgds  sErdom  39MEIBGYLO  0d3eozoH Mo Igbliog@gdols
boggamgy HagbBgddo  yggemsbyg 3m3ygms@dyanos; ol mogol  Hgobol  ©sbosbydols
dJmbyg 353096000l dmbsFomgmdom  ho@emgdbym  momdol  yggmrs  S@ gy
3320 9g35do  aodmoygbgdmes (Warrington & Weiskrantz, 1970; Squire, Shimamura, & Graf,
1987). Lodygol ¢39dol obdyagdols FHgbGo dogrosh daogl Lodygol ¢@sadgbdols
sldygagdols  BabL; oo ol dmbsfomggdl  olsl®ymgdmsm  oF 30056
LoRyggol g@ogdgbdl o Lobmggh ©ssl®ygmml  3omggaogg  sdm@og@oggdagero
Lo®ygom. dmEgdge  GgbBgddo aoblbgeggdygemos Jbmerme  ¢@sadgbdgools Loby:

Lo@ygol  gydol  sbdyamgdoll  GgbBdo  @Eol  dmbsfoamgl  ofgwosb  Lodygol
30039e0 Lod sbmb (dop., 8@ -), dob dgog Go3 3ol dmbsFoegd ©solifogams

bodyggs  dmigbo@o.  3G50dobpo o3 dgdmbgggedoz @olpgds oygbfogergano
Lo@yggdol sldymgdols dgosdgdom sLfsgamomo bodyggdol sldymgdsbmsb
(0d6gd> gl AsmEgbmdMogo 3OM3MM 305, MY LAY gdsby obsOx Yo WOM).
Lo@ygol @@sadgbB0l oldyamgdol FglGologeb goblbgseggdom, Lodygzol 9gdols
oldyagdol BAgbGom aobbm®Eogmmgdbya 330 9396do  B@sadgb@ols 10 s dg@o
350056300 oLy gdols dglsd@ gdermdsls omgogolifobgdwbgb. gl 60dbogl, @m™I
G0 dmbofoaggol gmggamgol Fggdmosm  ©oobOgamb Lodggol ggdy wo gl
o35 gbds  dommgol YR Jod@0g0s, go®dg Lbodygol K@ogdgb@ols sliGym gds.
‘dglodoadolo@  0d3gmoizod o dgbdygamgdol bo@olbo bdodop  doosh @sdsgnos
(10%-dwg) ©o 3@50d0baol  g89Jdo  dogosh dzodgs  Lodygol R@opdgb@gdols
ol ymagboll  ©ogomgdom  Jowgdygee  3G50dobamob  dgos@gdom.  Lo@ygols
3Mo2dgbBgd0l  ob@ygdols  ©o  Lodygzol gydol  obdyamgdol B9l gdols
Jgo@gdolsl domo  dgdobobdols dbgoglgds ganobrgds (Rajaram & Roediger, 1993;
Roediger, Weldon, Stadler, & Riegler, 1992).

> Ubgs 390398890 Babpgde

bmogtm g3 g3zsdo  godmoygbgdmes  LOYmosw  aoblbgsggdyemo, dop@sd

obg3d  399GaBOaR0  Godob  Habihgoo. GmpmaE Fobo  GybHeddo. s Grob
dmbofoamggdo Lfsgamdgh LE0dyamgdl (hggnagddog Lo@yggdl o6 bobs@gdl) o
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d99©gy SLOY@gdgb ogs@gdsl, Mmdgedoz Bolpgds woliffsgamogmo LE0dyegdols
aogemgbs  dgldygagdoby. doy., Ldgbomo owgbBogogsEooll  wogsagds, @mEglss
slifogeomo  LEodygmgdo dogfmwgdsm  Ldgbomo bdsy@ol gmbby, b Lodygol
adols s Lodygol @@ogdgbBol obdymgdol ogogrgdols Ldgboo dofmwgds
(Pilotti, Bergman, Gallo, Sommers, & Roediger, 2000; Schacter & Church, 1992).

5M539Mdo M0 535 gdgdosb  slobodbogos boboBol wolbsbgangds o
309550 dgbobyd gowoslysadoargdolb dowgyds.

boboBol  @obsbgemgdols sgsemgdols  Igbmyargdolbsl, ool dmbsfoeggdls
Jmgmbmggdom bobo@gool @o3 dgodangds LY@ogo wobsbgangds (Mitchell & Brown,
1988). md0gjBolb dgbobyd gowosfyg9doergdols dowgdols wogsargdolbsl 0, GmEgbss
Grob  dmbofomggdo  bywoggh  wobsGygm  Gopg@gdl,  dom b dooemb
oo g39H0mgds, Sbobogl  bobs@o  Ggoy®  ™mdogJdl oy oMo, FoJlodgds
@95J300l @™ (Schacter, Cooper, & Delaney, 1990).

00mnmggeo gl Bgb@o 3903EgndYEo 0d3moio@ydo dgblogdgdol Ggb@owss
dohbgyero, ®mYdEs  3oMyg99ee oo  dgbadangdganos  doo  Lolygxgmsggdo  gdgols
dgBobos.  mMogg  ogoengdols  dgldygangdobyg  dgbodangdganos  LgdobFogydo
205393539053 dbEgbogl bgasgangbsl. s@OLgomdl sdwgbody ggerggs, GmIgenog
o3l M gol 53 GgbBgdol 3903E9BA Y d9bgdsl (dodmbogngolimgols ob. Roediger,

2003).

390398HR0  0ddmozohg@o  Igblog@gdol  ©ogoagdgdol  Igbdgagds
©53dM 30 oygmos LHIgegbol 390(39BEH Y Sbs@obby; g.0. 3G50dobyo JoMs30®
©5dMm3ogoygmos  olifogamsls o FglBodgdsl dm@ol 390 39RE Yo
o539 doggbol mobbggomsby (Roediger, 1990).

GOROGE gbgrege, 39HGIBHYRe 0ddgozodg@o dgblog@gsol  bsggaggoe
dOsgoo  agoggds 0dbs dgdydoggdygmo. d9bgddogos olidgds gombgs, @sdwgbow
Jbaogbos s odogg @AM, oo goblbgogogdosh gl GglBgdo gOmIsbgmolioysh.
AEb>g@0s, M go@es  9db3gM0dgbHgmo  33argzgde,  Lowsg  39HGIBH IR0
033@0300 M0 BHabEYB0L 30GEs30M0 FgEsMgds brgds. (36mdogos, G®I Fglidols
39005 @0 o 30JBm@osgry@o (g-0. 5M539M > Y@ 0) 3oM05b@Ggoo
3609369amabo  356lbgogEgd0oh  gHmdsbgmolash ©s 35030630l 2s5blibgsggdrm
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dohggbgdganl odenggosb (Weldon & Roediger, 1987; Weldon et al., 1995). Lo®ygggool

slifogams 3ody dgogal odanggs gg@domad @gLEgddo s bobs@gdol wolifogans
— 5M539Mdoem @ Bqli@godo.

@oxoMmadds o  Mmgoyg@ds  (1993) 3o@sdod  dgootgh  gg@mdsgydo
033@oizodg®o  Bgleol 4 go®osbBo:  Lodygol  0wgbdoxogsicool,  Lodygol
NMo3d9630L  obdygagdol, Lodygol Gydol  obOyagdols s  obog@sdgools
2500793900, BgbBomgdols  LbEswosby Lodyggdl gobygomy@se  oSfmogowmbyb
330930L  dggagool dobogom, Lodggol gobygsmy@o dofmegdolol 3G5030ba0L
989JH60 98O oo oy,  gorey dbmmoge  bdgbomo  dofmegdolali ©s dsmo
IONROM Y0 3odmygbgds YO darogdo  3G0d0byol 98gIHL odmgmes gowdy
Lo@ygol gobyomado dofmgds. @oxo@Msdds s Gmgopag®ds ©osligbgl, ©md
39Mdo@y@o  0d3moiodg®@o  Ggb@gdol gl yagdols  Jbasgbo  dmJdgogdols
d9do60b3gd0 25bs5300mgd9d96.

oJ39 9bws  o@0bodbml, M3 Mobsdgdmgg  3mabody®  gloJmamyosdo
obop®adgdol  aoolyggde  swe®  omgemgds  0d3goigodygdo  dgblog@gdols
3odmgaobgodo. dob 0d3goiod o wolfsgmols gm®dse aobobogrsggb.

132. 033mogody@o  dgblog@gdol jgmrggobsl  gs8mygbgdyeo  gldemogody@o
dgblogMmgdols Lsggemggo BglBgdo

OmamA3  53wbodbgm, 0d3moizod o s  gJbdemozodg®o  dgblogdgdols
A9l Jm@ol aoblbgoggds FgbBodgbol g@od3bg dofmwgdya obbE®y]3osdo
damds®gmdl. dgblog@gdol m@ogg Bm@dol dgbogslgbansw dglsdergdganos gHmo
5 02089 535 g0l godmygbgds Lbgoswslbgs 0blG®ydzoom. dog., Lodygol ¢ydols

ol®ygmagbols  HabRo  (BgbBHol  0d3@ozo@dydo  @m@ds) s  bodygol  ¢gydols
dobodbgdom gobligbgdols Ggb@o (gdLdeoEody®o gm@ds) Ihsgoe 9Jl3gM0dgb@yen

3350935do  godmoygbgdmps.  SoMgdwbgb  dmzgdygmo  FAglEgool  dgbE g gosls
Lbgoslbgs 30379053050 aoblbgoggdyano 0bLA®yJiool, OMy@3

©5dMY3009090 3geoEols omgomoliobgdom (Schacter, Bowers, & Booker, 1989).

aduseogod o HabHgdowsh  gggmmoby  dmigmedymos  mogolygamo
aoblgbgds (oblighgds Lool bgdoldog@o msbdodwgg@mdom), 3bmdol dgblog@mgds

28



(woob-0G5  goMoobBo, ob  dGsgogrmdomo  s@hggebol  GglBo) ws  Jobodbgdom
aoblgbgds  Lbgowolbgs  Lobol  3035b0dbgdangdols  as8mygbgdom  (dsp.,  gdg0
dgodangds  aodmygbgdaar  ofbol  Gegm@i  blogrmbyg  dobodbgds).  yggmws I
dgdmbgggsdo ol dmbsFoaggdl gdanggom obLE@ydios ao0blghmb o6 o3bmb

o>Mg obiffogmogno dobogms.

133.  0d3moiody®do  ©s  gJl3mrogodg®o  dgbbogdgdol  GglBgdl  Ym@ol
396J30mbsa @0 @olmEos30s

033g003039M0 dgblogdgdol 3geggoms @omEgbmdols bMEsd aobsdo®mdbs 0d
(3o gdols  godmygmeds,  Omdegdoi goblibgeggdyan  bgaogegbsl  sbogbgb
9JU3eoEod YO s 0d3ood®  BAgLRYeby;  gOmol gl gegds  dgodengds

0330 gdmEgl 250339790 3gool bgysgergbom, d5Tob @mEglLsi dgm@ols -
SMo.

doygbgosgo odobs, @M 3aobogy® bgodmylodmamyosdo my jmybody®

glodmamyosdo asbbm@dEoga gdgeo 338093900 o6 o0dgrggzosh dmemdwg bomgan

30303909 gdgdl, dglsdargdganos gJldgozo@dy®o s 0ddemozodg®o Igblogdgdols
AgbBgool  dgb@yamgdsl  dm@ol  dgdpgao  Fybiombogrydmo  wolimEoszogdols
s g@s (Roediger & McDermott, 1993):

L. (geopgdo, O®MImgdoi gogergboli sbpgbgb gJlbdamoEo@y®o, doa®sd o@s
390398 Y0 033groizo@YGo Igblogdgdols Ggb@gdol gl gdsby:

¢ 1gdsb@ogy@o aowsdydoggdol Low®mdyg (dsp., Jacoby & Dallas, 1981);

. 30msJBogmo s ®9]BOmsdBoygdo  0bGgMBgmgbizool  bgasgan gbs
(dop,., Graf & Schacter, 1987);

. olfogarols gBodby aobaghogno gyu®opegdols 300mdols sdmygbgds
(dog,., Jacoby, Woloshyn & Kelley, 1989).

2. (33o009d0, OMIggdo 2ogegbols obpgbgb 390 (39REY-0d3emo30E YO,
dopa@od oMo 9Jl3goio@dydo dgblogdgdol GgbBgddby:

29



¢ bgps3o®ygao dobobosmgdangdols (338000 g0 oL ogemols S
A9bBoMgdol g@o3gdl dm@oli (gHmo IJmpesmdol Godaagddo) (Roediger &

McDermott, 1993);

. dJoogmdol  (3gmoggds  oblogmols o  GgbGodgdol  9Ho3gol
‘dn@ol (Jmpsay®o 39308049@Mds) (dop., Schacter & Graf, 1989);

3. geogdo  9amog@mbsfobss@dogam  bgasgmgbom  gJldmocodg®o s
033gr0i0dg®o dgblog@gdols BglRgdby:

. 29bg@s300L g89J@B0 (Jacoby, 1983).

gl @obmEosEogdo  doMomspse  0d3aoiod o dgblogdgdol 39M398E e
HbOIODY FAGIRERYOS. ©IHGIOYos, HOT JobGyghgemgho  0dmogohiyho
A9bBgool gy gdsbg aogegbol ao©odydsggdol Low®dy sbpgbls (dsy., Hamann,
1990), d5dob @mEglsi Jmpsgmdol  3geomgds sbfogmols o FHglEoMgdsls
doOol o6 obpgbl aogagbsls (Roediger, Srinivas & Weldon, 1989). gomo dgbgogom, gl

dosbodbgdl, @md  3mb3gnEYs@YHo  0d3@o3odM0  BHILHJO0 YL SMS(309@0
dgblog®gdoll  3GmEglgdl  dJmoEoggh,  dop@ed  53bgbool  dJmbg 353096 M
dmbs399g60 In[dmdgb, @mI dom bem@dsayy®o Iohggbgdangdo ofgm 39M(398E Y
©> 3Mb3IBH Y YG 0d3mozodg®  BAglegodo (McAndrews, Glisky & Schacter, 1987;
Shimamura & Squire, 1984). gl doymomgdl, G®MI o3 EsgoEgdgdols gl Yy gdsdo
oMss  hodmyao dgblogdgdolomgols oyEomgdgemo  396@Gs@yg®o  LE®YJ@ o gdo,
Omdgms  ©obosbgds 0393l 03b6gbosl, g0, ©gzmsdsioymo  dgblog@godols
©g8030AL.  odgbed o ™3 LEAYgbGgdol  ggerggolsl  ohggbgl, @®I  o@s
dbogoe 3903980V ©>  J0bEIBHIEIO  0d3mogodh @ HbHILL  m@ol,
>@539@  3mbEIBGH P YO 0d3gogod @ ©s gJlsmozohd@o dgblog@gdol Haligol
Yol 5OLgomdlL LEHMJsLHYHo ©sdmyzogdemmds (Cabeza & Ohta, 1993).

Jogage  aobgobommmn  gybjiaombogryg@o  wobmEosiools  dohggbgdgeno
3382 939%0-

> 3osdndsggdol bop@dol gogangbs

06830@do300L  gosdydoggdol dmgmol Qo gddo gobbm@ (3090 gdyends
338093903 @osEsliGy®s, Mmd  gJldeozody®o  aoblgbgds ©s  3bmds  YBEOM
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byb@os, oy  slfogmolsl ol dmbsfoggl dmgmbmggdbmes  dofmegdaao
dobognol gdob@ogy@o obogrobo by @IS gmwodgds (dog., Jbxgemds Lodygol

3°09dMO0s @0 Jgmgbogrgbols dglobgd) o oM bgosdo@ygmo smodmgds, oby
dobognol bgosdodyao b0dbgdol sbogrobo (3oy., IJmEgdyger Lodygsdo bdmgsbo
9BO®  dgBos my mobbdmgsbo) (Craik & Lockhart, 1972; Craik and Tulving, 1975).
dodolowsdy, @IS Lgdab@Bogydo o599 doggools abom 300 gdgen0
0bgm@dsizools  spwagbs  gJldeogodg®o  asbligbgdol  3o@mdgddo (o,

053019 RBo0 SO 9bs, (3bmds) 93999b0os, 30009 bgpsdo® e
200539 doggdeo 0bgm@dsiools (Craik & Lockhart, 1972; Craik and Tulving, 1975).

sdol LoFobsowdogame, ddsgsamo  gJb3g@modgbdmo ggemggol dmbsogdgdo
5>oLEYMJogh, MM gosdydoggdol Low®dg o6 obEgbl dogawgbols 0ddamoz0@ o
dgblogmgdol BglRgddbg. xogmdo s @omsbo (1981), dop., wolfogerol LHswosby
obgbebgb aoodydoggdol Low@dol 3geroggdsl s FglBodmgdol 9do3by ol
dobofogagms gHho xagab  >8obgdwbgb  Lodygol 0@gbGoGogsGool  @ogo jdom
(083g00GoG YO0 GbEH) ©> Jgndg xyIBL — 3bmdol wsgsgdom (9dlsgogodgdo
A9bA0). s@dmhbos, @M yosdydoggdol Lowmdy o@ sbEgbl yogagbsl 3G50806y0l
999J6 g, doa®sd 3b0dgbgermgbo (33e00l gJl3@oEoG PO swwygbsl, g.0. 3bmdsl
(Jacoby & Dallas, 1981). 3gdols @obiGgagdol BglRgdom o0d3moiodg®o dgblog@mgdols
Jggzobgooliol  obggg  s@dmbbrs,  ®md  gobdgm@gdomo  3@o0d0bpo oGS
©53M30goygmo  @olfogmols  LEswosbg  0bgm@dszool  goesdydeggdols  oby
JOodgool  mbgby (Graf and Mandler, 1984). omobodgo®mgg 339390 doc
sliBytegds Imzgdymo dgwogao (Roediger et al., 1992).

dogbgoogo o3 dJmbs39dgdols, hogrolds o dGmEdgzds (Challis & Brodbeck,
1992) gdgol J39d wooygbgl ol god@o, O™ aoesdydeggdols Low@dgh >® dgydaros
bgaogegbol  dmbegbs  39G3BHIE  033@ozodYd  HybHoby. oo FgobFegegl
93565 3bgemo  3g@omols  dobdognby  aobbm@dogmgdygmo  9Jl3gMmodgb@yano
332093900l dgogagdo. 16 gdl3g@modgbBosb 35 Gogoggyeo  dmbsigdols
aobbogngoliol (53 gJU3gM0dgb@gddo  asdmoygbgdmws  Lodygol  g3@ogdgb@ols
Eol@yagdol, Lodygol gdol  sldyegdols s  bodygol opgbBogogsEools
AgbBgdo) 33 dgdmbggzeodo  Lodygol  ¢ydols  ©s  Lodygol  g@oadgbdol
sldymgdols  ogomgdgddo  dbodgbganmgboe  doogro  3@s0dobyols  9R9]@0
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aodmgaobes 1gdsb@odyn®o gosdydaggbols o @S 39039REAY0 gosdydoggdols

dgdegy.  Gomgyame  Yglobygzgddo gb o peblbbgeggde  bhahobHoggee
db0dgbganmgsbo  ogm.  Logymo®d  gJl3g@odgb@do  hognolids s  dOMEg4ds

o>dmaohobgl  po@odydoggdol  Low®dol  gogengbs  Lodygol — g@sadgb@gdols
LGy gdols o35 ool ‘gL gengdsdo bgdob@ogg®o o539 dog960L
Lobo@pgogmmo M@ golbgoggdya dg@bggsdo; sbggg, goOmo dg@bggol gomaan gddo,
09 255379 doggdol  Loe®dol  dobodygmsiEos  Gog3gne  deomggdbdo  bpgdmos.
20539 doggbol LAMoBJa0gdol g@ggolols gosdydsggdol Low®dgl o6 3Jmbos
3oge0gbs  3Mo0d0bgbg.  hogoolds o  bOMEdgyds  Lodo  Iglodengdgemo  sblbs
deydgdbgls dmbszgdms sbigm 2obligensls 0gOIA0YEO0 oy gdgd0ls
aomgogolifobgbom:

1. d5999M0 ©s  DogHgdmo  mgmowbgb, @M aosdydoggdol  Low®@dols
o3 gbs  0d3@oiodmo dgblog@gdol ©ogoemgdgdbyg dosbodbgdls (30l
dmbsfoenggdols  dogd  gdL3emozodg®o  LEOSEgR0gdol  godmygbgdsby;
Ygbodsdolbow, gl bodbogl 0d3enozodyg®o dgblog@gdol LE®SE Y0900l
oM g3l gJb3enozodyg®o dgblog@gdol LE®s@gy0gddo (Bower & Schacter,

1990). odol  9JU3gM0dgbd e  oEsLF Mool  [oMmdmowagbls  BAm@ols,
Mgobameols s  xo3mdol  dog®  gobbm@dEogmgdya  339a0gsdo
do@gdgmo gegygdo. 36mEgL-LobmnEosEog®o 3OMEIRYGon Joegymo
(36mdogAo s 5Mo(3bMbogMo, 9BOM bylGow, 2obb@sbgom do@mgowo
©>  oMsdoMmgoo  30m3glgdols  aogmeds  odanggs  odol 3@ goigools
Lodgomgdol, @mI gosdydoggdol Low®dol bgpaogangbs 0d3@oiodydo
Agbolb gLy gdol OmML  sBmeoxz  gJldmoodydo s
033e030R M0 LEHOSEga0gd0l dgmggeby dosbodbgols (Toth, Reingold, &
Jacoby, 1994).

2. a5@s  odobs,  5@LgdmdlL  0dol  sgmbdommdbsi,  G®A  LgdsbGozydo
200539 dog90s  39M(39BH Y0 3oEsdydsggdol  gom®deggdslsi  iymol
bgaoll o ofgob  aodmdobodyg,  bganlsy®gan  300mdgdl  Jdbols
390(398HYwo  0d3@oi3odao  Aglegoobsmgol. gl Jodmmgbs  0dsls
994O0bmds, O™MI 3Mo0d0baols g539JBol odmgmgbolsmgols dgodangds o@
04l >yggoggdgano  1gdsbBogy®o 0bgm®dsgos, doa®sd Lako®m ogml
Lodygol  @gdlogg®o  0bgm@dszos. bgosdo®ym  assedydeggdoby
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olggbols  gologgmgdese  dgbsdangdganos, doy., @eol dmbsfoanggdls
d09390  3obLobwg@dyao sbmgdol  omgeols  0blEGYJ30s, o3

dbogome 53 J0Omboon  dgdmgsdymyge  Lo@ysEosdo  2obsdo®mmdbgdls
90 9d9bBgdol oMo Lodyggdow, oMsdge  sbmgdol  0obdodwgg®modsw
o Jdsl; gbodsdolow, 5@ dJmbwgds gdbogy@o 0bxgm@dsizool dowgde.
®ds 1gdobBogy®do aowsdydeggdol @MU 3o, sdol Lofobssmdwgyme,
bgds Lo@yggdol dglobgd e gdbogn®o 0bgm@dsiool dowgdse.

3. oMy bgdmo dmygsbogno dglodergbenmdgdols, xozmdo (Jacoby, 1991),
obggg  Xogmoo s  ggmo (Jacoby & Kelly, 1992) asboboansggh  0dols
dgloda gdemdslsiE, @md ol 0ddeoiodg®o  BHgbRgdo (5., Lodygol
adols s LoRygol g@sadgb@ol ol®dyemgdols Ggli@Ggdo), GmIa gddocs
Aodmgaobs Lgdab@ogy®o Ao5d9doggdols bgyogmgbe, NG
Vo@dmowagbgh bggms (5§, 3003gbl — byggms) 39068092 HabHIds,

5M53900 25M 3399 Fogoom IMdbmdosMgbo 5@05b 3Mb(3gBEYsEYHo by
1gdsbBogy@o aopsdydoggdol 3Gm3glgdobawdo.

hognolols s dOmEdgzol (1992) Fgrgagdo @oEsLAY®S  Gadg@obs  ©s
3®0bol dog@® dowgdymo Imbozgdgdoom (Thaper & Greene, 1994). gyosdydoggools
Lo@®dol  gogangbs  godmgemobes  dbmeme  gOmo  30Omoom  dgdmgo@y ey
Lobyx gddo, gdgyen 300mmbdgddo go ol o@ dmygbogbos bgyogangbs  0d3@oiEo@y®o
dgblog@mgdols BglBgdol Igbdyagdsby. gJbdmoco@dy®d Bgbdgddo 3o 30Gmdgdols
(330 gdgdolis Joygbgoagew gmggamgols gerobwgdmes aosdydeggdols Low@dols
989d60-

dogdygeo  s@dmbgbols sblbs 033gozo@ydo gl yegdols gdl3groizodg®o
LAOSB Y000  ©odobdy@gdol  agbom  dmbps,  Y3o®ggagl  gmgeols, 3ol
N obdOmger Jmbofomggdmsb dowgdyer dgogagdby woydbmdom. soG@glodmd gL
dmbs(399900  gossdmfds  5dbgbools 3Jmby 353096 gdMsb. b s@dmshobs, @mI
33503060l 4oblbgoggdyen  ogsagdgddo  (Lodygzol o0©gbdogogsz0s,  Lodygol
a9dol  sbdyagds s mogobygsmo  slm@Eosiogdo  LgdsbGogy®  Lodyge-
35d00b0osbgdgambg)  gosdydoggdol  Low@dol  gogemgbs  aoblbgoggdese
aodmgmobs. 390398330 0©gbR0R0 o300l ogogdgddo  aosdydaggbols
mbgl  o® dmygbogbos aogagbs gy gdsby, Lodygol gydol wslGygdols
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535 9695do ol dognosh LylbEo oym, boam msgolyggsmo sbmEosizogdol @A™
— dgog@o (Carlesimo, 1994). ¢bos 500b0dbml, @®md Jmigdygmo  dgogpo —
390G98OIR0  HaLHIo0LoEsb  aeblbgogadom  30bEagHYd  Hbdo
1gdobBogn@o  gosdydsggdol  demog®o  bgyogmgbols  dgbobgd  dggbs@ygolgds
Lbgoms s@dmbgbgdlis (Hamann, 1990).

LgdsbBogy@o  aosdydeggds, @mam@E hobl, 0d3goio@dycdo dgblog@gdols
2oblbgoggdymo  ogomgdgdol asdmygbgdoliols goblbgoggdyen dgwgagdl odgngge.
>0EAgbol  gobb@obymmdol  3®o@g@oyydo  (Schacter, Bowers & Booker, 1989) (o
Nogmool  30m3gbl-obm@Ezosgoyg®o  3Gm@Egegds  (Jacoby,  1991)  odanggoe
9JL3eozoHPao  bgaogewgbgdols  dobodydsdpg  ©oygsbols s  0dol  godggggols
Ygboden gdarmdsl, bsdpgogsm  0d3@oizodydo dgblogmgdol Lynms 9939]Bgomsb
335J3L bogddg, o9 9Jl3eoco@dy®d LEMsEga090msb begds sm@gge.

> dopsgaco 13g30803900ds

2ob3gm@gbomo  3M50dobyols Loggerggo ogogmgdgdom dowgdygao 3@s0dobyo
doo  9BO®M  da@og@os, @53 bogergdo  bpgds  wolfsgamols s GglBomgools
960390 w0l 390398090 dsbosbosmgdangdols  (3geromgds.  9JL3eoizod o
dgblogdgdols  BglRgdo, odol  Lodo®obdo®me, o0  asbogeosh 390398390
aodobosbgdargdol  ggaomadol sdwgboe o byaogagbsl. dnggdgmo  godo
dasgoemo gdl3gModgbBomss oEsLEYMgdyeo.

adU39403gbG e 3eg39ddo odmygbgdgmo oMY oISIEO (3gERoRYO0Rb
yggerobg  bdodo  godmoygbgds  gdl3g®odgbByero  dobogrol  dm@ogmdols

g0 gds  slifsgaols s GgbGo®gdol gHo39dL  dm@ol.  @Amgopag®ds ©o
ggeombds  (1987)  mogol  9JL3g®0dgbddo  Boowgl,  @m®3  @olifogemowasb
AgbBoMgdsdg  dobosgnols  bgwsdodyemo  bodbgdol  dgiagens  aogegbsl  obwgbls
2obdgmdgdom  3Mo0d0ba by, 0©gbG0GooE00ls s BMoadgbEgdols  sliGYm gdols
A9bBgddo 3M50dobgo F30MEgds s bmax g dneosbse JOgds, my olfogansls
>  AgbRoagdsl  dm@ol  bpgds  FgLlRP®o  dobogrol  Ygigees  dm@sgmbols
dobgogom, 357d0b @mEgls Jmpsgrmdol geromgds, Gmaym®a [gbo, momddol >@
obegbl bgaogegbsl gdldaozo@dy® dgblogmgdsby. ao®ws sdols, s@dmhbos, @™
33503060 godengds o@ 0dmgmobogl, 9 slfsgmmolisl Lodyggdol dogog@sw
2odmoyggbgds  domo  sdlobggamo  bobs@gdo,  35dob  Omaloi  gJldeozo@yg®o
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dgblogdgds o3  Jgdmbgggodo  9zgmglbos.  @olifogeols  gBedbg  dobognols
g30bgoy@o s  Ldgboo  dofmwgdol  Igdegy  BgbEodgdolsl  3@s0dobogols
30bgoy@0 ogsmgdols aodmygbgds gobysmyy@ow sdydoggdoymo dslsgrolmgols
MOdogo dewogd 989JBL odgrggs Ldgbommsb Jgpomgdom (doy., Roediger & Blaxton,
1987; McClelland & Pring, 1991).

slifogeols @s BglBodmgdol g@e3gdl dm@ol 3@s0doby by 9Jldg@0dgbdyao
dobognol  dJmsemdbols  (33eromgdols  bgaogmgbol  aods  9Jldg@odgb@gddo
YgbFogeoan  0bs  olifogasles s  FgbBodgdol  dm@ol 39O 39RBIE0
06gm@doz0ol osdmesmy®@o  3geomgdgdol  bgyogmgbsi. dogp., Lbgowsolbgs
3320 9390do  dgoliogangl 3@50d0by by BAglBomgdsdeyg gobyemydse dofmgdbyeo
Lo@ygol obmgdol, d@og@ol b Ubbgs 39039890 mgolgdgdol  (3geomgdols
aogemgbs.  dggpgdds  Logdome  aoblbgoggdygemo  by®omo  dmggie:  dbmenme
332093900l Bofoamdo  @oEsLFYOs  39039RAYsr  b3g3oxogg®o  3Gs0dobyols
999J60 (Jacoby and Hayman, 1987; Roediger and Blaxton, 1987; Blaxton and Tulving, 1989),
332093900l gm@g bofogdo o@ asdmgamobs dbgoglo 9x39]@o (Clarke and Morton,
1983; Carr, Brown and Charalambolous, 1989). s@lgomdl d@sgogmo @gsd@o, Gmdgaos
SobEAYOGOL  3M50dobabg  dosdmpoy@do,  39M39BH Y0 1393080390 mbols
o8 gbsl, 3o, Lodygol ULIgboo dofmwgbolols wolifsgansls ©o  @GgbGodgdols
bEoogol do@ol dmbogddols bdol Ggeroggds 3300986 3@o0dobaols 9839
(Schacter and Church, 1992). 5lggg 3M00d0bybg gogangbol obpgbl  ©slfsgmowsb
AabBoMgosdpg  ™mdogddHol  Lydosmol  Lod@Ryol  (pob@®ognmds,  agadogro),
M©09bGo300l 3geoggds, mydizs 98gJdlL o@ 0f393L mgommb ™mdogd@ol gm@dols
(g0 gds (Biederman and Cooper, 1992).

OMgEoagdo s dogog@dm@o (Roediger & McDermott, 1993) ULbgowslbgs
9JU39M0dgbBgd0l  gxodgdolsl  s@bodboggh,  @mI  osbmgdol  dmygsbognmdols
3o gbol  bgaogangbsl  39Mm(39REHY 033030 Yd  BHglHgdby  SOSLsgds®olo
oEsbEAY@gds  oJ3l,  ®mydze g@sgogymo  3gmoengds  bbgs  bgosdo®ygao
doboboomgdangdols  (33@o0gdgdo@sb  yggemobyg  bogergd  bgpogawgbols  obwgbls
3050306 by.

obggg,  ©dbgbools  3Jmbg  obpogowgddo  dgolfoganrgl  @olifogeols s
AabBoMgool  gBe3gdl  dm@ols  dsbognols  dmosermdols (3300 gdol  bgaogmgbs
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3obdgm@gdom  3050dobabg.  gm@bogmgol Lobp®mdol  IJmbgy  30MgdlL  o@
F999306Osm  3Ms50dobgols  gx3gdpo  dsbognol  bgosdo@dymo, 39O 39BRAY0
0ngobgdgools dgiagerols dgdwgy (Kinoshita and Wayland, 1993). Lsdo@oldo®em dgogao
doo@gl ho®hds s DogBgmds — 3mdgb@o@m@ol bdob dgagms ©obfogmols o
A9bBoMgdsl dm@ols 3bgbool IJmbg 300gddoz 0fg930s 3Ms0dogol dgdio®gdsls
3ol xsbd@mgao dJmbofoaggbdols dbyoglo (Church and Schacter, 1992). Lsdmanemm
oliggbs  0dol  gbobgd, obpgbl  53bgbooll  @O™ML  3Go0dobyby  Jmsgmdols

(330 gds o3 gbsl, My 5@ d50b(z WWgdg 5O Ao39MJdYES.

53G0250, 033@ocoda@o  dgblog@gdol gbfsgmols 3GmEgbdo  V9dnTogos
JdO5go0 ogoggds o obiggg IMsgsao 3MoGg®oydo, Gmdeggbdoiz dgblog@gdols od
B0bmdghol Liggmoe godmgmgbols bodygomgdals odaggs. Bzah §aGrgdom dmgmae
aobgobogmm ol 3HoGg@ogdgde,  @mIgolog  gJug@odgbHgmo  ggeggolsl
94300 Ydo s 033@oEod B0 LEOSEYR0go0l  3odmygbgdomn  dowgdiao
F9092,950b 206Lolbgsggdols obboo J0ds@msegyb.

14. 36m30g6930L bgyogegbols Ygboxgsligdgmo 3HoGg@Mo4dgdo

9JL3eoiodymo  dgblogdgdol  bgyogergbols 80b0dydsdpyg wobisygobo @
53039 @M, d3miEgdygmo bgasgagbol s@lgdbmdol Iglogsbgdesw, 0d3aoiod®o

dgblogmgdols  dgbfogeol  obEm@ools  dosbdognbg  dgdydogrs @odwgbody
3003 gM09do.  glgbos:  os@Eygboll  gobb@sbymmdol  3@oGg®oydo,  LEmJsLE®o
53930090 mds,  J3gbeyddammgsbo  gJldmboios,  mgom-sbas®odo,  3GOm3gL-

©obM305309M0 3OMEJYOS. Jngmge asbgobogsgm momnmgym domysbl.

> 5003960l 356%@sbyemmdols g@o@g@ozdo

5309035, doygg@ds s dy39@M3ds 1989 (gaoli gobbm@ogemgdyan  33e0935do
9JL3eoiod g0 dgblog®gdols bgaogegbols 05300050 S>30 gd0ls dobbom

2odm0ygbgl 9.¥. s@agbols 2obb@sbyenmdols 3GoGgdoydo, GmIgeoE gyO©bmdmEs
2 Jo@omo@ ©sdggdsl:

L. 033gozodyg®do ©o gJldgogodydo  dgblog@gdol Logganggo  dobogns
3MbLASbAYM0s, 033egds dbmeme 0bLE® Y30
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2. 9Jb39®039b6@ a0 dobo3dyasi30g00ls ‘dg g o 033g003009® S
9JL3@oizod e BHglHgddo  doowgds  LEAGOLBGYMe  Lobpme
3oblbgoggdyaro dgogagdo.

om0 30Mmbéols  mobbggods  godm@oigbogh  0d3@mogodgdo @
94300 g®o dgblogdgdol BgbGgool s@dggol Jgloda gdamdsls s dowgdyao
90093900 dgodengds hoomgogml bobpm. amaogs Logdome ds@Eogos: my 3ol
dmbsfoang  094gbgdl  9JLb3mozody®  LE®sEga0sl  0d3gozo@dydo  Ggb@obomgol,
dodob  mdogg  Bgbpol  3sLygbgdo  ogbdydo  odbgds  9Jl3g@m0dgbdyeo
dobodygansi0gdol  dogbgoegsw.  obg, Gmd  gogagodo  aoblgms  0gmomgdls
9JL3690dgbBols Lobyxnmeggbg (Schacter, Bower, & Booker, 1989).

> oISl gt ©sdmyjopgdmmds

doigdgemo  g®oGg®ogdo  [o®@domowagbl s gboli  2obb@obyamdols
3903 9M09dol  dmwogozoiost.  LEHmIsLEY®o  sdmyzogdamdol  dglogslgodgen
geoobogy® 9Jl39M0dgb@gddo wolifogemols LFswosby byydogddl ofgwosh Lodyggdols
ool s dgdpamd odengggb dgblogmgdol 2 GgLEL. gomo GgbEo  (dsy., Lodygol
BOopdgbHPool  @sliBgmadol  ©ogomgds)  0d3@oEoG A0S,  @oEysb  AoM3ggYmo
BMo2dgb@gdo  gbodagdgeros  @old gl Fobol{od @olifsgmmogmo  Lodyggdols
Lbodgogmgdom, oygdas ol  dmbsfomgl  Lbobmggh  9d@s@mme  ©ssl®ygmmls
BMo2dgbB0 Lodygodwyg, [obs godmEwomgdsby dJomomgdols ao09dg (ool g gm
nogdo dmbygano 3oGggao Lodygom™). dgmeg BgbEdo ol dmbsfoamgl Lobmggb
03bml Lodyggdo mogwsdo®mggero Loowsb, @mIganmsogsb bmpog@mo g@Sadgb@gdols
slGygmgdols BgbEdoi ogm JmEgdgeo gaysdgb@dgdol Lobom. m@ GgLEL dm@ol
©53M 30009 gdols  dga3sligdolsl o@dmhbegds, Gmd 53 Ggb@gdol dgldygmgodsls
dodol 5@  o®ol  jogdodo, 90. gl Ao  Esgoamgds  LEMJobE Mo
©5dmY3009dgamos. gl 60dbogl, @md  Lodygol @bmds o@ o9dxmdgligdl  sdogg
Lo@ygol  g@sadgbBol  @olidygmgdsl ©s  3ododom, Lodygol ©sbdyamgds o@
60dbogl, Gmd Lydogd@do o@bmdl Isb, Gmym®E wslfsgmoa Losdo dm3gdyals
(Jacoby & Witherspoon, 1982).

LMol g@o  @sdmygzopgdamdbols  3Godg@oygdo  Iofamdl, @md  @sody
dogagbols 36mdog@o goblgbgds o® os@ol syEoggdgero 3o®mbds odobomgol, ™I
o0 dmgrgbsd oz gbs 0mboml dglidymgdsby.
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996 3b0dgbgermgobo dgogagdo dmagae 330 gzgdds, Gmdegbdoz gbgomes
dogegboli  jmodgdolomgols  Lododm  gy@dopegdol  bo@olbbols  dggebgdsl. oy

b9b09dBL  gmbmgm  Foogombml  Lodyzgbol  Los @  3o@oggeoa@s© 0o
obm®z09gdl  Mo0dg Gy dge@se  Sdmssbol, 3oy, gOmbo'dbs  ®oibggdby
Jmbo@mdobyl, Jgogas  3bmdogmo  dgbliog@gds, doy., dS@EAgbs, go30Egbom
5M5999JB M0 0dbgds, gop@g 3oTob AmEgLsi dmgeo gydomgds dods@mgos
slifogeoby. odol Lodo®obdo@me, dgblog@gdol 0d3gmozodydo  Gglb@gdo, sy,
ggdobs o BMogdgb@oll  sldymgds, oM  aobogol  Ms0dg  bggogangbsls
490o0mgdols  dobodygmsizoolysh.  sdags®o  obmEosEos MmamOG3  yudopmgdols
B96J30s IOogo BgbEdo owsbFy®ws (Parkin, Reed, & Russo, 1990; Jacoby, Toth, &
Jonelinas, 1993). gl @ods@gdomo B 3o3Egdgegoss  0dols, @md  dgblog@gded
dgodggds  0gybjgombodml  3bmdogdo,  @odoblmgMgdol o goblgbgdols
2obbAobgol  2oMmgdgi: o@Lgdmdl  dgblog@gdols  (3bmdogdo  ©s  sMSEbmdog®o
QmOIgdo, OMImgdoi 0golbmd@ogoe  goblbgogogdosh  g@OmIsbgmoliogeb s  od
OOl [odOlbygmo mgolbmd@ogoe 2oblbgoggdge bgaogegbsl obogbl of4dmby.

> J390@demmgsbo gJbdmboczos

3obb@obgoll dmbo@m@obyol jowgg 9O Jgmmel Fo@dmowagbl LE0dyeols
J39b@y@danmgsbo  gJb3dmbozos. my Lydogd@ds o6 o@ol, @M @s0dg gOmgyeols
3MP0Mgds  aobobm@zogans,  35Tob  BO®  ag3056  0p0  gg®  aoo3bmdogdgdls
dgblog®gdols  Bagbls s  Fobs  jmpodgdye  gOmgyeel  dodol  5dgos
©53m30Rgdgmaool. Lmdge gl wsdggds wogee bogygdgase gilsmozohydo ©o
033@ 030690 dgblogmgdols 530930090900 dgRobgdols N INQHENG
999 doggone  gowgsy 9om  9Jl3gMmodgbd e  JoMooadal:  Lydogddl  9hggbgdgb
bHodgal — Fgdmbgggomsr dg@bggm gmdghoogm Goyg@gel 1 dogobygygbeol
2obdoganmdodo. slgmo gJbdmboioom LEodyamo Logdome dbgeno osplisdgemos ©o
3ol dmbsfoamggdo bdodse hogosbh, ®mI s@sx3g®0 gbobogm hggbgdols dsbdognby;
gl 035bg  Josbodbgdl, Gmd obobo obggg gg® gdergdgh dmygosbgdom  0a039
Q0390950 3bmdogd  3bmdsl. @3 Yggbgds  033good e wsdsblmg®gosl,
Gopm®3 Fgbo, Fgdeymddo, dmeglsg rol dmnbsfoaggol ohggbgdgh goag@gdol
Vygoel ©s Lobmggh sodbhomlb olb, @Gmdgeoi 9ueem dgBeow dnb{mbo, olobo
93005¢gbmdsl sbodgdgb 9339 ,bobob™ Boyu@gdl sbog Qo y®gomsb dgos@gbom
(Kunst — Wilson & Zajonc, 1980; Seamon et al., 1995).
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Ibaoglbo  3oMowoadols asdmygbgds, @s oJds gbps, odanggs dgblog@gdols
SM53bmdogMo  bgaogangbols  Lygms  Lobom  dgaslbgools  Lodgyomgdsl, dopa®sd
dgmeagl  dbcog, o9 ULydogd®ds o  ogol, Om®3  gmwodgds  dmbEs, 00
LOgenagslimgbow g9 0dmJdgegdl ©s gg@ aoesdydeggdl o3 dmbs39dgol. begam
bydogddol dogd o3 gOmgygeol, oy dmgegbols ao©sdydoggds  SYEO@ o o
3oOmdss  odobomgol, @md  asblglobmgdmm  3bmdogHo s  s@o3Ebmbogdo
M3gMsogmo  dobsboomgdgaro  dgblog®gdol  3bmdog®o s  sMo3Ebmbdogdo
RMA3go0oLomgol. 5356 2obs30@mMds shogro doMooadgbols dgdydeggdol Loko®dmgds.

> 0300 — 5ba560T0

dgblog@gdoll  s®o3Ebmbdogdo  3GOM3gLgool  obmasioobsmgol  gOm-gHmo
LEOSBJa05s 30l dmbsfogggdolomgols Jo@sdo®o jombgol ©slids, ofgb oy o@s
ol 253b6mdog@gdbyao ob Eomds my oMs [obs aodmEwomgdol goblighgodsls
033g003039M0 BgbGol gy gbolol. mydEs 3 LEGSE Yool 5@ 0l Go®mme

09969396, >ALgogmo odmgamags 2 Igogal ygodmggl:

l. 3ol dmbsfoenggdo bdodoe 53bmdogMmgdgb, @md 0ddemoizo@dy® BgbEdo
2odmygbgdaeo ogem [obs sdmzobowsb gomgyagdo (doy., Richardson — Klavehn, Lee,
Joubran, & Bjork, 1994);

2. 53 43geoby Ig@opes Logo@oygom: ol 3ol dmbsfoaggdo, @mIengdogs
bggdoob o3 ©odM3ogd Y gdsl, Eogmdgh 25bbMob soEaobmb gl gMm gy gdo

(Bowers & Schacter, 1990; Toth et al., 1994).

od 3m@9bEo Mo 3OMdangdgdol godm bmyogdmo d33eggedo (dsp., Roediger &
McDermott, 1993) dodo@mogl 0d3moizod®o  GgbEgdol dgbomdgsl  boba®danogo

3320 ggobs s Bglpgdol  bjgdom, @mdmgaoi dmogogl  bsEbmd  ©s  giEbmd

9O g 9ol 0d3@o3oR G ©ogoegdsdeg o olgm 0bLE®M Y3090, @M@ gddoc
ool dmbsfoaggdls dmgmbmggdsm  3sbygbol  Go3  dgodemgds  L{@sg0  ao39de.

sbgmo  LE®odgaool  bogenl  Fo@dmswagbl  0d3emozodyg®o  dgblogdgdolsmgols
dbodgbgemgobo  gmowgbols  GomEgbmdol  dgdEodgdols  Lodo®mgds,  od
Ggogdols,  AmImgdo  sMobmdogdo  dbgdgdo  3Gmbgdgools  3genggsdo
©5239bdo@9dmEbgb (olifogasls s smEagbsl dm@ols 0b@gmgogols Jmb@®maol,
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shogmo LB 0d g gdols JONXJOS©O 9Jb3mboools bgaogegbols ‘dggobgdols
03303030 o@Eygboby s o.9.).

0g300m-565@0d0 Lbgo 30 Mde 9d9dmabo(3 NGOl 0535330 gd7ga0.
999 gogeos  GbHob  goggmo  gOmggmol  gdeay  3o3bmsogHgool badobbols
Fgzobgods, goblogym@gdom 35dob, GmEglsi gaommdm dggbowdmn  Fo@liyao
2odmEomgdol bgyogergbs. gl bodbogl, M3 gombgs @gROMUL3gJHgo© 9bws
s0lgols — dob gdgp, o3 3ol Jmbofomyg @osdmsgmgdl @gbEol dgldymgodsls,
9L gowgg Lbgs Lodmyanggdl Jdbol. osbggg wagds  bydogddu®o sbas@odols
gogomdol Logomboi, gobsopsb @oll dmbosfogyg mybosi do@dFM 0do@Gmd >@
2035Lbgdm gombgoby, ™I sdom 0yo dggfobsswdwgagds dodomsw 0bLE®YJiosb.

> ®30b0300L S 3OMEgLL-EobME0sGEOY@MO 3BM3IRYHS

dgblog@mgdols o@sEbmdgdo  bgaogemgbol  3ganggsdo  dbodgbganmgsbo  @mano
Jgobegas xogmdol s dobo gmagygdol dogd dgdydoggdygeds 9.f. m3mboiool
30m3geYasd  (Jacoby, Woloshyn, & Kelly, 1989). o0d3amoiodyg®o dgblog@gdols
YgbFogerobopdo gl dowymds  db0dgbgermgbo  aoblbgoggdagemos.  dgbliog@gdols
geoobogy®o  0d3emozodg®o — 9Jlb3mozodg®o  wodm@mdools dodsbodbgdgeo  g.§.
SM536Mmd0g@0 2odmygbgdols dogogdsw, ol dmbsfoemggdo 3bmdogde GLogmdgb
o0 oydgeb olfsgamomo 0bgm®mdsiools gogergbs ogoggdols dgldymgdoby ©o
doJbodognyy@ow  95dmoygbmb  sdsblmg®gdyao. ol Jmbsfoemggdl ol sgmols
bEowosbg  Lodyggool  Lool  @ob{oganols  dgdogy  gdanggom  Lodygzol  ggdols
©obGPmgdol  Habiho  (Amdgmoi  xogmdol  ggerggedeg  podmoggbydemwms
0d3emoodg®o  Bgbol  0blbBOYJaoom)  Lodyzol  K9udggdol  sldymgdols
Jombmgbom o@s olifogeomo Lodyggdom, o@sdge sbarom. o9 0blEGYJEool
LoFoboomdpgame 3ol dmbofoamg g39dgl @ooldyagdl Fobolifo® ©sblfsgaroao
Lodyggom, gl odbgds dgblogdgdol s@oEbmbogdo  bgasgangbols  dohggbgdgero,
30bsoob  3bmbdogde  bygdogdBdo  Gmamai  Fgbo,  Gogmdl  obLG®Jiools
JgbOgen gosb.

M3mboiool 30mEgeydol dgdogy xogmdds (1991) dgodydogs Jowygg 9BO™

obggfomo 9§, 30m3gbl-obmEos@oyg®o  3OMEgEY®s,  O®IgmoE  odgrggs
dgblog®gdols 3bmdogMo s s@sEbmbdogMo gm®Igdols Lodgrog@ol s@{g@ol (my

bo@obbol  dgggoligdbol)  Lodygoamgdsl. od  3OMEgEY@sT0  dJmigdgaos  bgdmo
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s g®omo  m3mbogool  (sby  godm@oibgol)  3o@mdols  jmddobszos  ho@mgols
300md5bmsb,  @mdamol  wOmMLsg ol dmbsfogggdl  dJmgmbmggdem  dggeno
(obfogemogro) Lodyggdol godmygbgds BglBol dglolergmgdbamsw. gl M@0 30OMmds
ogoegdol dgbdyagdsdo 3bmdogHo o osMo53bmdog@o dgblogmgdol Bm®@dgdols
ool dggnolgdols  Lodygsamgdsls odgnggs. o3 dbMog  LoobBgdgbmes  xozmdol,
Am@obs s  ombgmobsl  (1993)  3gargge. o 3GOmEgLL-olmEosEog®o

30m3geYaol Lodygomgdon goegg gOmbger  ©5dF03gL, O™ 033g0030RAYO0 ©S
94300 gdo  dgblogdgds  goblbgogwgds  gAMAsbgmolopsh. Gmaym@ 3 ygges

0330030390 s 9Jl3eoizodydo dgblogmgdol Loggergg 9dl3gMmodgbddo, Jo®ggen
@0ado, 3ol Jmbofomggdl woslifogargl  Lodyggdol Los, bogrm  FglEocmgdols
LEowosbyg d33amg3o098ds 25dmoygbgl Ggb@o m@o asblbgoggdaeo :0bl@@yjzoom

" hs@mgol BgLBo: ol 30Mgdl gdengmsm 0blE®YJ3os, dgggbmo dmEgdgemo
Lbo@ygol K9dg (sb9yg Lodygol 3dodggero Lodo obm, dy., a0 - - - - ) od
Lo®BYggo0m, AMImgdo 2ooblgbogdomwsm ©olifsgmogo Loowsb, b gy gg®
2o0bligbgobgb, dgggomom mogdo dmbiygeo doMggao Lo@ygom;

" a33mo3bgol GgLo: ol dmbsfomggdl gdegmeom 0blR®gios Jggglmm
Lo®yggol 9dggdo LoByggdom, G®Iggdoi oG oym sbfsgaoa Losdo.

09 bodygol 3bmdog@o smwagbs LGYmo ogm (9dLdgrozo@dydo dgblog®gds),
d5d0b hodmgol BglRdo dgglgdoygao Lodyggdol 100% ©sLfsgaogo Loowsb ¢bos
yogooym, boam  asdm@oibgol  Fgledo — 0%. gJb3g@0dgbBol  dgogagdols
dobgogon ol dmbsfoanggdo @mam®3 ho®mgol, sbggg asdmdoibgol BgLE docs
9OMbo0Mow 049690©bgb slifsgmom Lo@Ryggdl. xogmdol, Fm@ols s o0mbganobsls
Sb@om, 3ol Jmbofoaggdl  o@  ggdemo  FHgbGo®gdol  LEswosby
9O Iobgmobogsb gobglibgsggdobom ©slfsgmomo s aylfogegero Lodyggdo.

od 30m3gEYO0L godmygbgdsd bgao dgyuTym sbggg @odwgbodg Loob@g®glim
s  360dgbgermgsbo  wolim@Eosool  s@dmbgbsl. dsp., aobaghogro  gy@spmgdols
3oge0gbs  0d3emoo@dg®  dgblogmgosbg (Jacoby, Toth et al., 1993); 333 g35M9d0
olifogeols  LEoswosby ol dmbsfogmggdl 2 goblbgoggdyen  obLE@yjiosl
odemggobgb: 1. 9§, Lbogmo  ygu@opmgdol  dolow(ggeoe -  @Gool  300gdl
>83OMboe gdbgb, M3 Jom Jogd wolfsgmomo Lodyggdo dgdwamd Igbliog@gdols
boggangg  HabBaddo  gbps  3odmgggbgdoboos 2. f. pobmghomo  gydswwgdols
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Jobow(ggo — ol 30Mgdo Lodyggdol Lool slfsgmol @mb sLGgmgdobgb
Amymo  (gmd3ggJby®o)  Jnbdgbol  ogomgdsl.  dom 0@  sBO®mbo goobgb
dgdpmddo  dgblogdgdols  Loggargzo  Habihgool  dgbobyd.  ggaggol  oeayow
yodmgmobes, @md 0d3moio@yg®o dgblog®gds gO®MbsoGow  garobwgds OMAMA (3
bagano,  obggg goberghoamo  gyu@omgdols  3o@mdgddo.  sd@Moyo, wolifogeols
30m39Ldo  ygdopwgdol  gsddmmo  dbodgbgarmgsobos  dgdpamdo  (3bmdogdo
>y 9bolomgol, dopa®sd 13b0dgbganms 0d3groiodg®o dgblog@gdbolomgols.

obggg 3slgbol Lob{@sgols (Toth, 1996; Yonelinas & Jacoby, 1995), wolifogaolisls
2osdydoggdol wmbol (Toth et al.,, 1994), sbsgmd@ogo go@m@ols (Jennings & Jacoby,
1993, 1997) o wmogol Bgobol  G@sIgyero  ©sbosbgdols  (Ste-Marie, Jennings &
Finlayson, 1996; Toth, 1996) paomgoeolifobgdolol  s@dmhbes, @md  yggams
d60dgbgenmgsb  bgdmJdggdsl sbpgbl  3bmdog®o  dgblogdgdol  Iygdomdoby @
0omJdol o@ dmJdgegdl — dgblogHgdols s@o3bmbogd godmygbgdsby.

3ol dembsFoanggdo m3mboiools ©S 30m3gLL-olmEosEoy®do
3039 Y00m  ho@os®gdyge  gJb3gMm0dgbBgodo  53bmdogMgdgh, @md brgds domo
dgblog®gdols  gaolgds;  d9bgdb@ogos, hbpgds  gombgs, @0l bogydggan by
gLbogd®mbdon  dgblog®gdol  s@s53Ebmdog®d  dmJdgogdoby?  bsdwgoms,  33@093o,
amdgamoi  3OmEgll-obmEosaoy®o  3OmEgeyg@ol  bsdgemgdon oMbl
dgoxobml 0d3groizo@ydo Igblog®gds, sO®ggal dsbsdwyg ho@Go®gdymo  3gangzgdols
A®ooiosl;  ogo  ag@obbdmdl, @M s®o3Ebmdbdogdo  dgblogMgds  0dgosmow
JdmJdgegdl  0bmasiEosdo, s@edge  RGM  3bmdoge  QmAslmsb  3mddobsiosdo
dasgoeags@o  dbgdydo  30m3gLgool  aoblobm®ogmgdmaw;  oby gl dowamds
ngeol, Gmd dgblogdgdol 3dg@gbo o@Bgdo slobogl dgblogdgdol 3bmdogmo ©s
SM536mdogHo  3Om3glgdol dgdggol, ob dgmobbdgdyer dmJdgogdsl. dmzgdygeo
3o05©0pds>  gfoboomdwgagds  0d3emozo@dgdo s gbdeoiodg®o  Bgb@agools

3z2oboga®  9db3900d9bG g 3oMoEoydal,  OMdgmos  GRO@MEL (oM 39YRo
AgbBgdol  dgJdbols  dgblog@gdol  3bmdogHo  my  s@Oo3bmdogHo  gm@Iol

Lgangdzog®o dgaslgdobsmgol. gl m@o dopamds LOmose asblbgoggdyeos, Mo
0B gOo@BYO>Tdo IOsgom@doibmgeb woliggbosl 0fgg3l (dop., Graf & Komatsu, 1994;
Jacoby, 1998; Reingold & Toth, 1996; Toth, Reingold, Jacoby, 1995).

L5. 3gblog@gds s Sbisgo
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3bmdo@os, @M sbsgo  xobdGOmgar  30Mgddo  dgblog@gdol  Lbgowslibgs
ob3gddbg  aoblbgoggdye  bgyogergbols  obrgbl (dspy., Craik & Jennings, 1992),
dogogomosw, 0{g93L  boba®derogo dgblog®gdol  gogodglgdsls (dsp., Shimamura,
1989; Kazniak et al., 1986), 35dob @mEglsoi bobdmgerg dgblogdgds momJdols
933 g0 Ghgds (3sy., Puckett and Stockburger, 1988).

9d30@0ge0 s@dmhgbgdo 3o@mdomsp dgodargds dgblog®mgdol m@o dodomswo
gm@dol  dobgogom  asoyml: 1)  dgblogdgdol 03  gm@Igools  sbsgmdmdogo
3gogdgdo,  Amdggdox  dJmombmggh  [odlbymo  godmEoggdol  2obb®sb
aoblgbgdsl, g.0. gJldgoio@y®o dgblog@gdols gm@dgdol s 2) dgblogdgdol od
Bm@dgdol  slogmeb  s3ogdodgdymo  (3geromgdgdo,  @mImgdo  J3ggedo
3e00bgbdosb  [odlygmo  godmEomgdol  aobb@ob  gobligbgdols  godgdy,  g.0.
0d3eo0d g0 dgblog@gdol gm@dgdol.

bobdodglygan Sbogmeb ©s303doMgoyaos dmgao @oqo bggOmermaoy®o ©s
3Mabody®o  3gmoggdgdo,  GmIagdoi  Lbodmgomem  xoddo  gobodo®mdgdgb
gds@egbo  glojogn®o  g9bdicogdol  osbogmddog gouemgligdsl. bygmmenmyoydo
(338000 g69d005b  sbogmob  o3egdodgbomn  s@fgMgb  mogol  Ggobol  dsbols
d9d009dsl,  dg@odmeyd@o  3@m3glgdol  IgLyglRgdsl,  bmgopsw  Lobbenols
Jofmegdol  goygsdgbgdols  ©s  bgodmodoyg@do  LobEgdgool  dgigeosl.  ¢bws
500b0dbml, @md mogols Bgobols sbsgmd®ogo (geroggds garobogds ©s330039600
6900Ldog®  ©mbgbg.  oboglh  msb  sbenogl (396G y@o  bg@dgyeo  LoliEgdols
Jodomopo  gangdgb@Bgdol —  bgo®mbgdols  LEOYJH PO Yo g gdgdo
(Jodmbogogolbogol ob. Raz, 2000), &o@3 omogol dbMog  2obsdo@mdgdls  domo
bgodmbyano 3ogdodgools dgiagensl. dmgano @ogo 33e0 3900 ssLEYMgdgb Sbsgols
YgOhggom  aogagbsl  mogol Fgobol Lbgowolbgs ULE®YI@®sby. hggb dmgego
dodmgobognsgm 03 LEA® YA YOgdol  Sbsgmd@og 330 gdgol, @M gdoc
db0dgbgeomgob  @mels SOy gdgb dgblog®gdol  YbOYbggerymezsdo. 396G dme,
Sbogo  0M5g@mygoMmgab  gogegbsl  obgbl  JgdJol  sbm@EosEoy®  ggergdby.
Sbogmsb  gomo  Jgddymo bgodmbgdol Loboglydo Lodkowdmgols (density) o
©abe®o@Hgdol  abHmGzol  dgdgodgés  ggamaby g gerobrgds
30980OmbAoy®  Jgdddo  (Esiri, 1994).  slogmddogo  gmoemgdgdo  slbggg
oEsbEYOES Laggndmol @gy0mbdoi, 3oblogym@gdon d@mEIsbols dobgwgom dy
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-20-g  ggeedo,  3odob  AmEgbsi  Lgbbm@yamo  osMggdo  momdol  yEgergaos
(Giannakopoulus, ~ 1995). >dogr M0 YA bogngdo,  GmIganog Sbdgmd®ogo
3o gdgdols  d0dobodbgodgemos,  ggzgmobyg  bogergdo  gemobwgds  30Mggesw
dohodgm > Lgbbodygmw  ggagddo, dghogss  gobgomy®  ©>  SPRoGOO Y
Jaoddo @ yggasby aodmbo@ymmos sbmEosioy®  Jgdddo (Guillozet et al., 1995).
@53 dggbgds  @o0ddy®  LolFgdsl, ®mdgemoi  obggg  dbodgbgermgsb  @manls
SOy gdls  dgblog®gdol  3OmEgLgdol  JbOYbggeygmesTo, 3gmggoms dgogpo©
aodmgeobes  dobo  Lbgowolbgs  3md3mbgb@ols  g4oblbgoggdyemo  sbsgmdmogo
(3o gds.  39Mdm, obisgo gzgmobg bojangd aogangboli obegbl 3o@®o0ddy®
Jaodbg (96Hm@0bogu@o s 35M5303m30d3sgydo sMggdo) (Raz et al., 1997), d59ob
OmEgbsi d03mgsddgbo s bydolgddo dodmgo goboiosh Gmym@ 3 bgjodmbgdols
Sbogmd@og gangdol, sbggg bgodmbyan sE®myosl (Navarro & Gonzalo, 1991). Go(3
dggbgds dobogny@ aobyaogdls s ©0gb3gRo@MbL, 33eggoms Mobobdow, Sbisgo
db0dgbgarmgob godymxzgom bgasgamgbsli obogbl bgmlG®os@dol doMmnggdls @

dodogoo@gen  Lbgyagdbyg, 35Tob GOmEgbsi 3o gmbE@os@gdo  ¢gigegeo  @hgods
(Raz, 1996; Panadero & Gonzalo Sanz, 1988).

dasgoe@oibmgobo  33angggdol  mobobdo  sbsgo  dgdogy  bgaogergbsls
obgbls dgblog@mgdol Lbgowslbgs gm®Igdby:

> bgbbemdygmo Igblogdgds

Lgbbm®yamo  Igblog@gdols  LolLEgdgddo  0bxgm@IsiEos  0bosbgds  dogosh
bobdmgang 3g@omon. gdldgmodgbdmse godmoygm gobysmy@d/bsGmgsbo (Sperling,
1960), s>yo@m@ya/gdmogg@o (Crowder, 1976) s Fojdowydo (Watkins & Watkins,
1974) Lgblm@ymo Lseggoo (dodmbogngobmgols ob. Balota, Dolan & Duchek, 1990).
osbogmasb@egdls s  bobdodgbyamgddo o3 LobEgdgool  g9bjiombomdgdols
dgeo®gdolsl  odmgemobos dognosh d3Eodg obsgmd®ogo (3geroagdgdo.  39@JIme,
bobdodgbyyangdl yxem IgBo ©dem bkodogdsmn 0bgm®dsizools Lgblo®yam boisgdo
yoolodydoggdmoe, gomg sbomasb@egdls (Kline & Orme-Rogers, 1978; Di Lollo,
Arnett, & Kruk, 1982; Parkinson & Perry, 1980).

> 300g9msr0/bsbdmgmg dgbbog@gds
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bobdmgang dgblogdgds, Omdgeoi  geobwgds ©@mol 3300y  3g@om©on
J3009 MEgbmdol 0bxgm®@dsizool 3bmdog®gdsdo dgbos@bybgdols Lobom, dmgenr @oy
33809390 do  sbogasb@egdls o bobBodglyergdl  gOmbsodo  ofgom  (dgodengds
d30090000  0332090mEgl  bobdmgang  dgblbogdgdol  JoEygmmods,  dog@sd oMo
530(y900L 3obmbbmdogmgds) (Puckett & Stockburger, 1988; Craik, 1977; Zacks, Hasher, &
Li, 1998).

> 39m@seo/bsbyddamogo dgblogcgds

3500 oMol 3bmdogno, @md bsbdodglye sesdosbydl IgBo 3Omdengds
o>dgm  boby@denog dgblog@gbobmsob s3ogdodgdom, dop., oo  ghodm  3sLybols
353935 gombgabg “audob  lLowogo  @o  dodgm?€. gl 3Omoggds  dgodengds
odmfggnmo ogml dgblog®gdol gom-gom Loggbydbg hogodobom: jmeo®gdols,
dgbobgols oy gobligbgdol. 3modgdslbmeb ws353d0Mgdom, doygbgosogse  0dobs,
@md  0bbBOYJzos byl gFymdl dwos®o, gdsmyg@o  dgblog@gdol  jgoeols
RmAdoMgdol,  bobdodgbyamgdo  bogargdo  0ygbgdgb  dob o Dglsdsdobog,
Sbogasb@Egdmsb dgoo@gbomn bogegd 0bgym@®dsiosl 0doblmg®mgdgb (Craik & Byrd,
1982; Rabinowitz & Ackerman, 1982). @s3  dggbgds  dgbobgol,  dobo
2odME0RgOgb30Mgds  gmwo®gdols s smEygbols  LES©ogdolysh  dgoo®gdom
OOgEos, mYdze bmyogOon 3garggs'do smbodbsggb, MHmI 3momgools [o®ds@gdols
‘dg3mbgggsdo, sbogasbdegdols ©s bobdodglyangdols wogofygdol bs®obbo oG
0y olg aoblbgoggdymos (Giambra & Arenberg, 1993). s@Eygbols mgo@lsb@olom
9339 9b0dgbganmgsbo o LEsEoLE03gMs© Lobom asblbgoggdgdo odbs domgdbyano
Ssboaasb@Egdls s bobdodglyamgdls Jmdol boby@danogo dgbliog@gbol smagbom
3oblbgoggdyao Lbgopslbbgs gm®dols dgdombgggsdo.

L5.1. gJu3emoio@ado 8gblog@gdol SLsgmd@ogo (g0 gdgdo0
J30dbmeado s bgdsbBogado dgbbogdgds

Ssbogmob  gomse  bpgds  g30bmeydo  ©s  Lgdsb@ogy®o  dgblog@gdols
23o95Mglgods sbgo slifsgmomo 0bgm®dsizoobsmngol. gl wodggomgds garobwgds
o> dbm@mE  @@sdm@sGm@oyga  300mdgddo  aobbmdGogmgdym  BgLEgddo,
5539 ol syoo ofgb gmggmemoy® 3bmgMgdsdoi. slogmeb s 3sgdodgdymo
930bmey@o  IgblogMgdol  ©sdggomgdsl  saomo  ogl  Amam@E  dobsos@losbo
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(JoobOmdgdo), sbggg  9dobso@lm  (sbognro,  YobOMm  ™®bogdBgool  bobs@gdo)
dobognoboswdo (Jodmbogngolmgols ob., Prull, Gabrieli, Bunge, 2000). dgodgrgds omgsb,

@md  saomo ozl wggmedsigoygeo  dgblogMgbol  sggomgdsls  sbhogno
930bmEy@0 (Jmgergbgdo) o Lgdsb@ozydo (Bod@gdo) 0bgm@dsioobswdo.

sbogro  0bgm®dsool  smEygbslmob o353 doMgdomn  selsbodbogos
sbogmd®ogo  aoblgms  3bmdsls o  odmylzogdgee  aoblighgosl  dm@olb.

©5dMY300909e0 aoblighgds Jggomwgds sbsgmob ghmow, boam 3bmds y3gegeo
@hgds (Maentylae, 1993).

@53 dggbgds Fodligeols aobligbgdsl, bobdodglygamo 30®gdols g3obmwey@o
©S bgdob@ogg®o dgblLogmgdols 3350930l 2odmMgaobs Loob@gaglem
356mbbmdogdgds: bobdodglyyangdl 939mgboe sblmgm ols dmgangbgdo s Ao gdo,
Omdggdo sdgyee (10 — 30 Faogdl TDem@ol) (odlbymmsbss ©s3ogdo®gdygao
(Fitzgerald & Lawrence, 1984).

SdM0a00, 9odM530  Jgenggomss  osLRAY@gdgeo, @md  Sbsgmeb  gHmowE
bgds g30bmeydo s bgdsb@ogydo dgblog@gdol ©odggomgds Amam@ (3 sbhogrsw
slifogeromo 0bgm®dsiool, slggg FoObyaol dgdmbgggsdo.

3G baggdaeo dgblog@gds

dgblog@gds dJoMomowse shbogno 0bgm@dsiool smgolgdols s Fo@biyemols
aoblgbgbol  Loboo  garobwgds, mydzs ymggmmemoy®d  3bmgMgdsdo  ssdosbgols
bdodoe gfgge dndsgarol ©opgadgs ©o o3 dgadol dobgrgoom dmidgrgds. Limodge
dmdogo@bg mM0gbGodgdoyga Igblogmgdol 9fmgdgb 3OmL3gdd e dgblogmgdsl.
09d3Es  dasgog  dgbog@l  dooshbps,  @md  Sbsgmsb  gomoe  o@bodbgds
300mL3gJB o dgblogmgdol Jodgbgermgsbo ©sdggomgds Einstein-ds s McDaniel-do
1990 (gaols aobbm@Eogmgdge  gggengsdo  o@dmshobgl, @md sbsgo @ obwgbls
aogegbsls dgblogdgdols dmzgdger Bm@Isby. Fgdpamdds 3g9anggdds ohggbs, ™I
9L oliggbs bos@ggo ogm. 3GML3g]@ o Igblogdgdols sbsgmsb s3ogdomgdyao
GgRomads  Esdmgorgdbgmos  dogm Gy GoJHmdgdby: 1 30mbsydd o

dgblLogmgdols 535 9b0ls G03byg: 0Oy ©5937dbgbdbyano 30m3gdaero
dgblog®gds sbogmeb gohmoE  Jggomwgds, dog@sd o®s dmgegboby ©onqdbgdyao

(Einstein, McDaniel, Richardson, Guynn, & Cunfer, 1995); 2. dodwobs®g o@omdols
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Lodmygang, Gmdgendoi hs@ogmos 30ml3dgdyeo dgblogdgdol ©sgogmgds: Mo
9BOO  Amgeos dgbobdgegdgano ©ogogds, dJom ¢R@m  InFygaswos, Sbsgby
©5dM3ogoygmos dgblogmgdol gl xm®@ds (Einstein, Smith, McDaniel, & Shaw, 1997); 3.
2oM9dm:  @sdmBSAM@oY ©s d9bgd@og 30MMmdgddo 3MmU3gdd e Igblog@gdsls
dmJdgogdol  goblibgoggoymo  35bmbbmdogmgdgdo sbolosmgdl. dop., Moscovitch-do
(1982) d9bgoM0g 30M™dgddo (dop., Fg®omols gogbogbs ob Fobolfo@dgmobbdgdyan
OOML  ©5MY335) 2obbmOE0gmgdga  3gamggobols  s@dmohobs, gOm-gOm  Lg®osdo
Jobyi3gdl  osbomasb®gdby  9z9mglo  Jmbogdgdo  3Jmbwom, 35Tdob  dmEglss
@dMASAMA0YE  300mdgddo —  3o@oJom. od  mgoelsb@olom  3GmML3]gE Yo
dgblog®gdols  Fo@do@dgdyammdobomgols  dbodgbgammgsbo  RoJ@dmegdo  sedmhbos
dmB0g5:300, LAOYIAYO0GOgd@o as®gdm, asdgm@gdoms Moibgol gob@s, mgom-
dgblgbgdol  LEA®sSRga0gdo.  Maylor-ds  s@dmoshobs,  @md  bobdodgliygangdo
(omds@goom sy gdebgb 30mU3gdyero Igblog@gdols ogomgdgdl, 9y dom
3009 adbdodyg Lodygoagdgdols godmygbgds dggdemm s slsgmd@ogo ©sdggomgds
‘dows 303560dbgdengdols aodmygbgdols dgdmbgggsdo ganobrgdmes (Maylor, 1990).

SdM0g o0, 30mb3gd o dgblog®gdols sbsgmd®ogo (338000 gbS
©05dM30gdbgmos  ©ogoggbdgdol Bodbg, 2oMg d0dsbodbgoggdols dobogpmdmdsby
> 2oMgdml Lodnymgby.

‘dgodggds 0mdgol, Gmd ©gges@sioygmo by gdbderozodg®o dgblogmgdol
ol gm®dgdo goboosh sbsjmsb ©szo3doMgdym ©sdzgomgdsl, GMAmgdoi YBO®
dgBoe dmombmggb 3b6mdog®, dobsbpsbobyan aoblgbgdol Mm3gMo3z0gdl. @o3 9RO™
dgBoss SEagbol 3Om3gldo ho@mnygmo o5g@MIsB®o yosdydsggds, dJom 9BO®
bogagdos sbsgol bgasgergbs dgblogmgdsby.

152. 083gmogodg®o 3gbloghgdol sbsgmddogo (3genomgdgdo

HIBGIBOILO 5 JObGIBO ISR YB0 3G5030b30

935b5L3bgen  Fangddo  0d3emozody®  Igblog®gdobyg  obsgol  bgyegangbols
Ygboggoligdbano  gobbm@Eomgdyan  33a09396do  Loob@gagbem  3obmbbmdogmgds
3odm0339ms. Fangdol dobdognbg omgmgdmes, ®md 0d3groizody® dgblog®gdsby
sbogo oM obgbl bgaogmgbsls (Fleischman & Gabrieli, 1998; Light & Singh, 1987).

30039e0  bobgddo, dmgan  Gop 33 9390do  oESLEAYHES  ShbomasbOs s
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bobdodgbyyamo  obpogogdols  aobdgmdgdomo  3Gs0dobgols  basglgds @
bobdodgbyyangdmsb  gJbdgogo@yg®do  dgblog@gdol,  g9@dme,  3bmdobs s
2oblgbgdol godmbo@yeo wgxnogodo (Light & Singh, 1987; Mitchell, 1989). Baeckman -
do 02039 gogagoo doowm 33mggedo  gybjiombogy@o  bgodmgobygsmobsiools
aodmygbgdom;  Lodyzol  ggdol  sbdymgdom  Igxsobgdymo  asbdgmegdbomo
305030bg0 obo@asbOEgdls s bobdodglyegddo mogol Fgobol gOmo s opogy
956950L  (3o@g®bgdol) of@ogoioslt ofgggws (Baeckman et al, 1997). gl dgogagdo
Jbaoglbos  536gbools  IJmbg  353096@gd0l  gogagools s  gOmo  Ygbgogom
sl ydgol, @md  gimsdszogmo  dgblog@gdol  sbsgmdmogo  sdggomgds
3350306 bgandgybgdgeels @mggol. jgmggoms Gomgbmdol bO@slmsb gOmow
aodmgaobes, Mmd 0d3eroEo@d o dgblog®gdsi 03gegds Sbsgmsb ghme (dop.,
Abbenhuis, Raaijmakers, Raaijmakers, & Van Woerden, 1990; Titov & Knight, 1997,
dodmbogrgolmgols obggg ob. Zacks, Hasher, Li, 2000), oygdazs dol  ULbgowslbgs
Rm@dgol  slogmddogo  geomgdols  Lbgoslbbgs  3obmbbmdogagds  sbobosmgdm
(Maki, Zonderman & Weingartner, 1999). Ubgoolbgoggots@ gmobpgds sSbsgol
bgaogergbs  0d3goio@ o  dgblog@gdol gOmo ge@Iol  Godamgddog go  dobs
Jgbogolgdbamo  dofmwgdygmo  ©ogoagdols  13gEogogosb  godmdwobstyg.  od
390bom 2obbm@ 309 gd o 3gang3gd0l dodmboengosb hobl, @M sbdgm@mgdom
3350306 do  sbsgmd@Mogo aoblbgoggds doMomsws gmobgds ogomgbols  @odols
dobgogom. 5@dmhbos, @M sbomasb®Egdls s bobdodglyemgdl g@Sadgb@gdols
slGygmgdols ogoemgdgddo 3Mo030bpo gOMbsoMo ofgm, bmenm Lodygol ogdols
sl Y gbols 535 96960 36050d0by 0 aoblbgoggdyaos; 39®dme,
bobdodglygangdl go@gbo 3Mo0d0bpo ofgm Lodygzol gydol sldyengdols Fgli@do
(Chiarello & Hoyer, 1988; Davis et al., 1990; Titiv & Knight, 1997; Fleischman & Gabrieli, 1998).

0d3gmoiodg®o  dgblogmgdgdol  Lbgs  gm®@dgoby  sSbogol  bgaogergbols
Fggxobgos  baogl  gOmog@mnbsfoboomdwgam  Jmbszgdgdl  odenggs. Iy,
3Mb639BH Yoo 3@50dobyol  ggerggzolsl  (dgxsbos  3o@gam®ools  bodydols
2969M5300L  ©ogoegdom) godmgmobws od ¢35bsLgbgeol  @sdggomgds 80 Fanols
Y9300  0bpogogddo, d5Tob GmEgbsi  39NEIBEY™  3A030ba0L  ©sJggomgds
05bEsmsbmdom  balosml s@oMgos BOsadgb@Gmo ™mdogdol o0wgbBoxogsiools
ogoe gdom ‘dggoligbobsls (Maki, Zonderman, & Weingartner, 1999). sliggg, Small — ol,

Hutsch-obs s Masson-ols (1995) dog® aobbm®Gogargdye  33enggedo aodmgerobs,
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Amd Sbogo @ obegbl aogangboli 3mb3gn@ Y@ 3Mo0doby by, dop®sd 03930
390398 Y0 3G50dobyols sdggomgdsl. Jelicic-ds, Craik-ds ©s Moscovitch-ds (1996)

30 dol Lofobsomdwgaym dgwgagdo doowmgls.

OMAMO3 9339 ©30bodbgm,  0d  3gangggdol  Pd@sgaglbmodsdo,  Lowss
oEsLEAYOES  25bdgmEAgdomo  3M50d0bgol  SLsjmdMogo  ©o]gg0mgds,  YMomgods
doodi09lb  3ob3gmdgdomo  3@o0d0baols  dgloggoligdgmo  ogsamgdgdol  @odl. doy.,
Moscovitch — obs o Winocur - ols (1992), sliggg Winocur-ols, Moscovitch-olss o Stuss-
ol (1996) 3320939030 25639mEAgdomo 3M5030ba0l slsgmdMogo wsdggomgds Lodygols
39dol sl gdols FgbRom dowgdya Jggagddo, Joa@sd osMs BAsydgbGgdol
oGy gdol  ogom gdsdoomobodbs.  Sbggg Fleischman-ols o Gabrieli-l (1998)
332939030 ©oEsbEHPAES  bogygol  gydol @obdgmgdol  HabiHoo dggebydigmo
2obdgm@gdomo  3@5030b0L sbsgmdMogo ©sdggomgds RMoadgb@gdol wsl®ymgdols
535600  Jogdyga  as5bdgm@gdom  3Go0dobymsb dgemgdom. Gabrieli-ol (1994)
3380935do  sbo@masb@wgols o bobdodglyegol dm@ol dbpoglo 2obdgm®gdomo

3050dobyo  godmgaobes  Lodyzol o0©gbBoxogsiool  @Ggb@doz, bmerm  Lodygol
3dols sl gdols HgbGdo godmgmgboeno 3M50d0bgo oo o g90mgdyemo oym.

Winocur — ds o Moscovitch - do  dgdpamd  33em9396do  doowgl, @3
bobdodgbyyangdmsb Lodygol @gdol  @oldyagdol s s®s Lodyzol ¢@sadgbdol
slGyagdols 3050d0bgo 3mAgEs305d0 oym Igdaol Foagbol oligybjioolswdo
dp@dbmdosdg  Lbgs  Lobmdgdmob  (golgmblobols  Ggbpo s  gg@dsgy@o
JmJbognmds). odgosb asdmdwobsomg,  Winocur — ds o Ubggdds ogs®sgogl, ®md
Igd@ols  Fogogdol  g3ybjiombodgdols  sbsgmddogo  ©odggomgds  dg@dhggomsw
5330090 obgm  BHgbBgddo 3M50dobyl, @mIamgdoi  Lodo®mgdgb  LEH®SE g0y
dogdol, g.0. Lodyzol @gydol  sldygamgdol  FglRol  dgl@ygagds  dJmomnbmgl
dgblog®gddo dogdol LEH®s@gyool (Winocur, 1998). msgols db@og, Fleischman - do o
Gabrieli-d  gobdgm@dgdomo  3@o030baol  sbsgmddogo  @odggomgdols  sblbs
535950l sbogro  ganslbogogszool - 0©gb@0%x0 5(305/3Gmed3ool dobgogom
Lol (Fleischman & Gabrieli, 1998; Gabrieli et al., 1994). &3 @olimzosiool dobgogom,
33503060l ogoagdgdo  aoblbgogogdosh  LEodyamols  asoblighgdol  30®mdgdom.
390dme,  LEodygamol  dobsbosmgdemols  0gbGogogsizool  ob  d0dsbodbgdenols
Lbodygogmgdom  @odpgbodg  dglbodangdgero  3sbybosb  g@Omol  sdm@hggoom.
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00963 0x30353000 535 9696do 3590 m05bgdyyaos 30Dy @0 >Jdols
bey@daby JoFmegdygmo Lodyggdbobs mg bobos@gdoli 0gbBogogsios, @wgdbogygo
3o0oFg3060> @ bgdsb(Hogg0o 39@M0gogaGes, boge 3Gmwryg]Eool wegomgdgddo -
Lbodyggol @gdol  sbOYagdols s  goGgameool  dgdyndoggbol  ©ogoggdgdo.
30mEyJ3ool  ogogmgdgddo  dmbsfoawggdls  dmgmbmggdeom  s@  FglRydo
d0356036gdgol 0©9bR0%R035(300, Mg Jobodbgdols Lodygoggdom 3obygbols 3mgbs.
Loggenolbdms, @md  LoRygol g@sadgb@ols s Lodygol 9gdol  @osl®dygegdols
3350d0bgo  Loko®mgdls  3sbgbol  3@mEydEaoslt  303sb0dbgoemols  Loggydggenbyg;
Fleischman — olos o Gabrieli-ll sb®om, bodyggol ¢gdol sbdymgdol 3G>0d0by0
ABOO PdHogss  @edmgopgdgmo  3g0GIBHIm  3OmEILgody, @G
35Lgbolidggdgemos  sbmgdol  osbsgmobols  aboo  3obygbol  3OmEyJ3ooby;
‘dglododoloe, dobo  Lodygogrgbom 9xO®M  gaobgds gobdgm@gbomo  3@o0dobyols

sbogmd@ogo odggomgds (Fleischman & Gabrieli, 1998).

sdM0p0,  0d3moiodgmo  dgblogdgdol  SLsgmdMogo  (3geroggdgdols
dgaLFogengemo  33a093960L dmbsigdgdo m@ bosfomsw ogmegs: olobo, Gmdengdogs
9o09m3gb dgblog@gdol Imzgdygmo Bm@dol osbogmd®og Ggmomgdsl ©s obobo,
amIemgdo  3oModom, ©33303gdgh, @md  0d3moiodyco  dgblogdgds aobozol
sbogol bgaogemgbsls gl bgaogergbs @sdm o@gdygmos ogomgdols Godby.

153. dgblog@gdols sbdgmsb  s35300gdgmo  ©sJggomgdol  S3bLbgemo
00090 doy™dgdo

dgblog®gdols sbsgmd@ogo sdggomgdol sblibols dobbom dgdydogws 9sddsgo
0 gmAog@o dopamds, Mmdgeoi bdods bbgsslbbgs Gg@dobmemaosl dods@msgls
9JO®Mo s 0039 dmgergbol Sboblbgemse. gddo®ogeo Jmbsigdgdo  J0MMdomswe
dgodgrgds @O 3oBgaMGos  ©oogml  (Tulving,  1995).  dgblLog@gdolswdo
B9bJombogg@o  doppmds,  @mIgmoi  gIgedgos  mpboda®  gloJmarmposdo
06gm@dozooll  Aowodydoggdol  dmegeol,  sesdosbol  dgblog®gdsl s g@l
dgblog®gdols 3GmEgbol  Ggm@mdobgddo:  gmomgds, dgbobgs o owwygbs (o,
Atkinson & Shiffrin, 1968). 303603 9® bgo®mdg3bog@gdsls s byodmulLodmemmmaosby
©5539dbgoyamo  mgm@os  dgblog@gdols aobobognsgl dgblog@gdol  goblibgsggdyano
LobEgdgools Bg@mdobgddo. Imzgdyao mgm@os 0ygbgdl mogol Bgoboli @sbosbgdols
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Jobogodo  aobbm®zogamgdygmo  gddo®oygeo  ggemgggéol  dgogagols o
3bmgggdbby  Jowgdyger  dmboi9dgdl, @mImgdoi  SwoliGymgdgb  dgblog@gdols
Lbgoslbbgs LolBgdsl dm@ol s@lgdye 39bjiomboy®d olmEosiosh.

06m@Is>300b Ao5d9doggdols dogeools QoG 94do dowgdameo
9d30G099eo  dmbozgdgdo  dgbodergdgeros soblboli 4 Lbgowslbgs mgsalsb@obols
aodmygbgdom;  dgblog@gdol  ©odggomgds  soblbgds o6 dgBodgbliog@gdols
23o95M9Lgd0m  (LA®oGgy00l  2sdmygbgds  ©s  dgblogdgdol  ImboFm@obyo), b
2o05M00909@o  1gdob@oiyn®o gmwodgbom (d9HY3zgegdol Faomdols goys@glgdom),
ob 2obb@sk 2oblgbgdol aogo®gbgdom (o5g3BH™IsGy®o, >@o3bmdog®o gobligbgdols
Lofoboomdpgame) o b aopsedydsggdol  Igdzodgdygmo  @gbydlgbom
(gg®opmgdols dgboygoagmo Jnggemds b gmybody®o dgbgangds) (Light, 1991).
Light-o  5@bodbogl, @md 3ggOH3 goOmo gl mgmeos  dmermdwg  ggd  blbols
bobdodglygan osbogdo dgblog@gdol aogemgligdol yggens sL3gddL. mydis Craik-o @
Jennings-o 50b0dbog9b, M3 o3 mgm@0gdl oo Gmao doydmgom dbodgbganmgsbo
9d30@0geo0 gombggdol ©sldsdo.  gubjEoyg®o dowamds 3@ JoEgol, M Sbisjmsb
©5353d0Mgoygmo  gogedglgds  gamobpgds  dgblog@gdols  0d  @ogomgdgddo,
amdamgdoi  Lododmgdgb  mgom-dm@ogodgdyan, aobb@ob  aowodydoggdsl  (dop.,
053300 9d g0 3obligbgds), dodob OIRICHLINE 535 9b 90, Omdggbdo3
dmombmggh daog® aoMg dbo@odg@ols  (dog., (3bmds), bogergdo  aoboosb
sbogol bggogangbsls (Huppert, 1991) (ob. Ljgds Ne2).

bgds Ne2.  oSbogmsb  @ogogdo@gdaemo  bgg@mmarmgondo s  gmabodamo  garoangdgdols
bogo@smom  boy@mgdo, @edgamoi ofg9ab d9bbogdgdolb  gonomybgdolb bsbdodybmen  obpogowydmsb
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(Anderson & Craik, 2000). &g dmigdaero dgblog@mgdols gemoemgdgdol godos dgbodangdgemos Sboso
Igblbogmgdols Lbgs qm@dgdol ;geroargdsbsi ofgggegl.

69390@ 207900 (33E200gd950
mog30L Bgobols dobols gemgds
dgBodmeydo (3genoe gdgdo

Lobbaools d0dmdiggol dgbgemgds
bgodmJodogmdo 3gemomgdgdo

/

gatoeegdol
3595 9Lgds

3M3bo@ g0
‘dgbgangds

30360/ YO0 3mbF@maols
30950 gLgds

Bgyoggbs gblogdHgdsby

30mb3gJdneo dgblog@mgool sJggomgds

3595M9Lgdygmo 3bmdog@o goblighgds . . .

dmgago asbgobogrmm bmpogdmo domgsbo:

" gadsmgdols Fgdpod@gdaaro @gbamlbgdo s osdgdml dbs@esdggbo
d03mmy b

Craik-l doshbs, G®I @Amymo 3mabodycdo sdmEobgdol gy gdolsmgols
Loko®m  gy@smgbol @gly@dlgdo slogol Bo@gosbmsb ghmsw dEodEgds, @ols
dggaosoi obgmo gmabodyg®o 3GmEgLgdo, OEMYMA0GEsS JMEoMgds ©s S@E9bs
398 M9LALgol Lodo@mmgol gomg sbogasbmogddo (Craik, 1983, 1986; Craik & Byrd,
1982). 53  3d03mmgbol  Lolbodpgdeme  d9BYy3gegol  gogmxgowmo  gu@omgdols
35@oE0p 300 aobbmdGogmgdygmo  ggangggéo.  dm@gdgw  ggeeggeddo ol
dmbofoanggdls  Lobmgbgb  dgblogdgdols  sdmEsbgdols s  ©oyz03doMgdgano
dgmes@o  sdImoboll  3s@oggea@  YgbO g gdsl.  Jmigdygmo  gJl3gmodgbdo
994O©bmds  ©sdggdol, OMI @53 YROM ©mIobsbEYMbo 5@0s5b  jmo®gdols @
s gbol  3Gm3gLgdo, dJom gBO®m dg@ gbg®aosl dJmobdodgh s dgbsdsdobsg,
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490oemgdols bogamgdo @gly@lgdo @hgds 3o@ogea@a  asblobm® (309096 g
dgo®o  SdmEsbsl — o3 sdmoboll gy gds aogs@dglpgds. Anderson-ds  ©o
Lbggdds (1998) os@dmsehobgl, @md dgm@swo sdmzsbgdols gbdgemgds bobdodglyen
0be0gogdl  9Rdm  glodm  go®g, obomasb@Egdl.  go. gl SEsLFYGYIL
g0 gdol, M3  bobdodglbyar  sbogdo  brpgds  gydowgdol  @gLly@lgdols
‘dgdocgdo.

gg@omgdols  dglydbgdols  JgdEodgdols  mgm@osd  Logydggaro  @oywem
»3009dml  Fbo@akg@ol d03mmgboli Lobgmom 3bmdogn  dopamdsl (Craik, 1983,
1986). dmigdygero  dowamdols mobobdo  yydosmgdol @glydlgdols dgdEodgdols
3M33gbLocmgds dgladangdganos gmo@gbdols s s@Eagbols Fbo®sdkg®o go®gdmls
‘dgJdbom. dop,., Sbo30ob o353 do®gdyano dgblog®gdols ©5]390mgds
©o3mgoEgdgmos  sEpgbol 03 LH®Hy0goby,  @olsg  godmggm ol
dmbo(oaggdl. dop., ©odmy300g09e0 smEy9bol MM, OMEgSE sMSbsoMo oMy
d0dob0dbgdgero oG 25dm0yggbgds [o@lygemo GmEbol 2oboblgbgdasw, gerobogds
dgblLogmgdols 0539009055, dodob AmEgbss (36mds, Omdgeos oMY
d03560369de0gdbgs o ydbgdbygmo, 5@ yoboiol sbsgol bgyogagbsl (Schonffield &
Robertson, 1966). 9gG® 39003, 394MBoe0  yydomgdols 3s®owopdols sdmygbgds
bobdodgbygangddo  bogangdo  0fgggl  Igm@so  sdm@sbols gl gen gdols
23o95MgLgosl  36mdoll  BgbEol  aodmygbgdolsl, ©sdmyzogdger  goblgbgdolionsb
‘dgsdgdom (Craik & McDowd, 1987).

od  dopamdol dobgogom, 3903IREHY0  ©S  JMbEIBAPSI@ YO0 3G>0dobyo

sbogol dobgogom o6 gbps 033e0gomEgl, gobsowsh ogoggdgdol Igl@yemgds
©5dM30gdbyeos  2oMg  d0dobodbgdbargdbg. slggg, 0d3goizodyg®o  Igblog@gdols

5356950l gldyan gds Slogmob ghmow @ 9bes Yo@mglgdbmwgl, §oboowsb @
domombmgls  dobobpsbobyen, mgom-fo@do@mnygenr  dogdsls dgblog@gdsdo, @mama 3
5dol Lako®mgdgh  gJlsderoigo@dydo dgblogdgdol ©ogsamgdgdo. sdol doybgosgsw,
OMAMAO3 9339 ©30b03bgm, o339y 30MmMbdgddo  0d3moizoGydo dgblog@dgds
J3g0m©gds Slogmeb gHmow.

‘dgodggds omJgol, OmI ao®gdml dbo@Esddg®o d03mmgbol msebobdow, oMy
d0dob0dbgden gdo 9bOYbggeyme9b dgblLogmgdols 30m3gLbols Fo®dommgsls,
‘dglodsdoloe, bobdodgbygano obpogowgdo bogamgdoe  2oboEosh 0®gagzeb@y@o
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LB 0dyegdols do0b@3 95 9gOH0M b e bgyogegbsls S dmeomdy doyggdosb
dgblog®gdols 3goeobs.

" 350899855930 bobgs@y

od doamdols mobobdow, slogmeb gamew brgds 3mabo@dyco gowsdydsggdols

(processing)  bmgoo  dgbgargds, @53 dopsedydoggdol  gggms  3md3mbgb@ by
3039egds (Welford, 1958; Birren, Woods, & Williams, 1980). dmger ®op 33e09396do
oEsLbEAYOES, M dg300 Jmabody®o sdmEsbol gy gdolols yg@O™mbo sSbszol
06©030090msb  3obygbgdol  @o@Bgb@ydo O™  osbgrmgdoon  1,5-xg@  dgBoo
sbogasb@Egdmob  dgos®gdom (Brinley, 1965; Salthouse, 1985). j33egg9d0 obggg
dm§3mdgb, “md >OLgdmdls bgodmbyano Logydggeros 303608 9®0
9bgergdolismgols (Jodmboengolomgol ob. Raz, 2000), dog@sd domo bybEo dybgds
X g0 dm@mdEg 5@ >Mol WoEsLE Y dyeo.

Salthouse-o  gliomdgB®yao  33e0 93900l boggydgganby  ombodbogl, @m3
o3y doggdol Lohdo®yg dgos@m@ol Gmal sLdyamgdl sbsgls s Lbgowslbgs
3036089  gubjiosl, dom dm@ol Igblogdgdol @ybjaombodgdsls dm@ol. dolo
335093900l dobggom, sbogmsb  gomoe bgds sG> dgblog®gdol  aogo®glgds,
oM53g0 o537 doggools LohJomols dgdodgds, Gmdgmoi d9degy 0fg93b sbogno
06x3m@doz00l ©@odoblmg@gdols  aome®glgdsl s @obo  3md3gblo®gdoi
dglodangdgamos, 3o, 35dgm@gdgdols  @oibgol asb@om b gmwodgbolbomgols
5353 go0mo gdsb@ogyg®o d0dsbodbgdangdols yodmygbgdom (Salthouse, 1996).

2osdydaggbol LohJo@ol dgdizodgdols dowamds ds@momos dmenmdeg gg®
blbols  dgblog@gdol  ologmob  ©o35330Mgdyga  aogodglgdsl,  dopa®sd ol
5930 gd@sss gsbsmgogolifobgdbgano bgdoldogd Lbgs mgm®oyger dJooamdsdo.

" 9958905
dgblog®gdols sLogmob ©ogz0330M9d o  ©sdggomgdol oblbols jowgg goOHom
Jgegemdsl  Fo@mdmoagbl  dgzo39d0lL  dgdobobdgdols  sbsgmd@ogo  Iglyl@Ggods
(Hasher & Zacks, 1988; Hasher et al., 1999). 53 doamdol mobobdo, ao@sdydsggdols

999J6 900 LobBgds 9bos obpgbwgl: 1. @ogoemgdol dgldygmgdolbomgol Lokodm
06gm@doz00l oo dBoygdgdol o 2. 53939009L  06gm®@dszosl,  Gmdgeo

o35 g0l 30mi3gLdo goodBoyds, doa®sd o0 ggbodsdgds @ogoemgdols Jobsbl.
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d3320935M950L  obMom, JmbyEgdgmmds  sbmEodgdygmos  sabbgdols  dgdsbobdols
Jgodgdom  gbobyemmdsls s dggog900L  Igdobobdgdols aogecdglgdslmsb, @

4990950 FgEgpgdom I oGLRIOS:

) dobyggoso 9800 dofyzasegdo  5Gosh  0dgmazabig@o  0bg@mdsgool
ol ®oBmdgdolowdo. Hasher-obs s Zacks-oli gom-gom 33e0ggodo sbogasb@ogdo
s bobdodglygergdo  gonbymmdebgb FgJLEL, @GmdgeTdoiz bmyogdom dJmbsgggmo
2oblbgoggdbygmo  dOogGom  o0gm  sdgkoogo.  0bLG®YJEool  mobsbdow, (ol
dmbsfoen g9l dmgmnbmggdmosm bogengdo g9@owgdols doJi93o od
Jmbogggmgdolowdo. dgdamddo, gombggdbg 3sbyboli aobsizgdse bobdodglyan gdo
bdodo Limogo o069 ggeb@dy®@ o0bgm@dsioslt 0ygbgdwbgh sbomasb@dmgdoligsb
aoblbgoggdom (Hasher & Zacks, 1991);

2) olbobo dgblog@gdodo 0bo®hybgdgb 0bxgm®Isiosl, GMIgeoiE s@o@ os@ols
g ggobHy®o (Hartman & Hasher, 1991);

3) 9x0mbo  sbsgol  0bwogowgdo  bdodo 0d  0bgm®dszosl  oblgbgdgb,
AmIemols sgofygool 0bLE®YJEosi doowgl (Zacks, Radvansky, & Hasher, 1996);

4) bobdoIglyyangdol Igblog@gdoli ggomo  dg@owss 0bGgORJHgbz00lo©do
da@dbmbosdy, gowdg shogasb@wgdols (Hasher, 1991).

od dgga900l sblboli dobbom Zacks-ols o Hasher-ols (1997), slggg Hasher-ols
©s Lbgoms (1999) sb@om, sbsgmob gome dggo8900L 3 gybdios godmglwgds: 1)
d9ds dgblogmgdsdo 0bxgm@dsiool dobofgomdmdols ds3mb@@mengdgano gybl09d0;
2) d9ds dgblogdgdowsb 9YlLodygdberem 0bgm®@dsizool Fodamaby 3sbybolidygdgero
396J30g%0; 3) ol gybj3ogdo, OMImgdo bOy©sggb-53539696 Jog@, dopa®sd
303 gbEoygdo I3Ls® 3obygbgdl.

sdMogo, dg3o8900L  dgdobobdgdols  gogedglgds dglsdengdganos 039309l
dgblog®gdols wodggomgdst.

" @ogggomgdamo yegbodado yebdGeao

Sbogmob  o308doMmgdbymo  gosdydoggbol  dgbgangds o yydowmgdols
Agly@Lgdol dgdEo®gds 5330090k 3maboRg®  gmbGGmal, Logymsdo sb@gdol,
doymbgdgdols o  dmJdgegdgdol  doMmgol  Pbodl  sdm@Esbols  @gengg56@ MO
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dobbgdol  gomgoemolifobgdom (Hasher & Zacks, 1988). 3jmabo@yco 3mbd®maols
s g@olsl  bofoammddog  godmoygbgds  bm@dsbols s  dganobols  dog®
hodmygomodgdyemo  yu@omgdol  Ly3g@gobmdygmo  LolGgdol  dsboliosmgdangdo
(Norman & Shallice, 1986). dm@igdygeo  LolGgds ogmb@Omagdls  sbogn,  ¥3bmd
Lo@go305d0 gosdydeggdols 3Om3gLgdl, GmEabsi Lako®m bpgds 0bgm@dsiools
2osdydoggdol my dmJdggdol gobbm@ogegdol 30mEgLdo dgaemdol 3mgbs,
ob  dobbol  0®gag3ob@ydo  0bxgm®dszool  0abm®o®gds. o3 mgolsb®olom,
3Mabody®o  3obdOmero  dmoEogl  Dgdogeggogee o J00bF M Rgm0mgdgen
3MbG®manls (Fuster, 1989; Knight & Grabowecky, 1995).

Omam®3  gbgoogm,  3mabodydo  mb@d®meo  syEomgdms  dmombemgls
g9@owgdols @glydlgdl, Gmdmgdoi sbsgmsb ghmse d3oMgds s dgbsdsdolow
J300©905 30a3bodg®o 3mbG®meas.

dgbowgmgogdol  gdgHabemdol  dobgegom,  gmpbodgdo  jmbh@mao
3M9R30mbRomy@o  3m@GgJbol  gybjaoss ©s  gmabo@dydo  3mbBOmEol  Sbsjom
3ob30MMdgdyamo  dgdio®gds  dgodagds o303 doMgdgmo  oyml  BOMbAE S Y@
Voangdol  dmfygamo@mdobmsb, mogol  @Ggobol  dobol, obggg omogol  Fgobdo
dgBodm@yy@o LohJo@ols s rCBF-ols dgd0@gdsbmsb.

5dM000,  3Mabodydo  gob@mm@o  5gMm0sbgdl  AmamA(3  gydsmgdol
Agly@Lgdl, sbggg aowsdydsggdol Lohdo@gls o @oi doenbge dbodgbgamgsbos
d93°3900L  39dobobdgdl. mommgyemo  ogr-3oengg dgblog@gbol gBm  AmIganody
sb3gdBol  aogodgligdaby  dgodengds  ogml  3sbybolidggdgero, 35Tob  GmEgLss
3036030 gmb@maol  ©sodggomgds  gbodangdgenls  beols  dgblog@gdols
sbogmd®ogo 3geomgdgdols gggaobyg, dog@sd doob oMo dm@mdweyg, sblbsb.

0530 1L g563gm@gdomo 35030630 Jeobogyd bgodmyglodmmeyosdo

30b0g® s 3mabody® bgodmagliojmammyosdo ghm-gemo 360dgbgermgsbo
Logombos dgblog@gdol 3@mi3gLgools 9bOYbggadymeo msgol Ggobol Lol gdgdols
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gl ogans. 3g@dm, SJ@ysygdo  Lsgombos gJldmoco@dydo s 0d3eoEodg®o
dgblog®gdols 30m3gLgddo mogol @gobols Lbgowslibgs Lol gdgdos ho@mymmo my

doom g@mo s 03039 LAOYJHYOJO0 YbOYbggEyMRgb.

osdosbol  bg@gyamo  Lob@gds  godmo®bggs  dgdowygbgero  bg@gyao
LAOYJB YO0l S Lol gdgdols OOMYE0 YOM0gHm Jdgogdoms >
900009OM 353'dogdom ©o 396JEombogry@sw® dbodgbgeomgbow >Gob
©5dM 30 oo domJodoyg® s domgangdBd e 3OmEglgdby.  dgbsdsdolbsg,
dgblog®gdols  domemaoyg®o  Logydggeol  osblbobomgol  gggeoby  9939dB @0
0dbgdmes  Lbgowolbgs 9dsbdo s  god@od  gbgddo  bgodm@®sbldodgm o,
do®dmbsgg@o s gengdBOmgobommmaoyg®o dnJdgogdol 3gmoegdgdols gOmosbo
3350935 LodFybo@me 9L b93® Lodmygagbmsbss 0535330 gdege0.
eybpmgolmdon  dgblog@gdols  obs@mdools  dgbobgd  0bgm@dszool  doGomsw
Vool (oddmopagbls  mogoll  Ggobol  @mgsy@o  ©obosbgdol  3Jmby
ogodymazgdol  gganggs o @sdm@s@m@oyge  JoMmdgddo  Iglfsgmroao
bmggegdo. o3 gbom dowgdyemo 0bgm@dszos Ig@ow Lobodpgoem swdmhbos,
dop@od  o@OLgomdl  Modegbodg goJdmmo, mAgeoiE 0@  odaggs 0bgm@Isizools
30053000  god5@obol  Lodygoamgdsl  obosbgdygmo  Bgobowsb  xsbdOmgao
50530560l B306bg. heyl sb@om (Chow, 1987), wsbosbgdyao @Ggobols dgbsganom
domgdygeo  Iggygdol  2obbmasmgds  xoblbow  Gg0b6bg  dgydangdgeos,  Moasb
sOLgdmdl domo  aoblbgoggdyemo (gbgdom dmJdggdol sgosdbmmds. ©sbosbgdols
dgdmnbgggsdo odmgggs mogol Bgobol LYmege 03 9dbols gubdiEombo®mgds, GmIgols
gl ogansbo obobogl d33eggo®o; dbganos LYo LobybEGom goboyd®Omm oI
9560l 360dgbgarmgbgdoby  ao@3399mo  Bybjiools  Aobbm@EzogmgdsTdo  xsblowo
®g060ls dgdmbgggsdo.

3o0©s  5dobs,  gobsosb  dgblogMgds 5@  s@ol  LEs@ogyg®o  dybgdols,
dgblogdgdols 3OmEgbol gomo  ao®gg99eo  3md3mbgbdol  dgagms  godmo(gggl
dobo dmJdgogdols giagesl Lbgowsolbbgs w@mbs o aoblbgoggdae 3mbdgdl@ do.
5doblmgMgdol  30miEglby  aogergbsl  obgbl  GOmym@E  m@ysbobdol, olggy
30930l goJhodgdo.  bgdogdhol  bygdggmo  sybbgdols  ©mbg,  0bdgmgddo,
dmBogoios, gdmaog®o LEs@yglo dgblogdgdols 3GmEglido ho@mygemmo Qod@megbols
dbo@me  dgodg  bsfogos, bmgm  gobogyg®o  LEodymols  dsbslbosmgdangdo,
hodggol  9539dBgd0 o  Foddmwagboano  dslogrols  bogbmdmds - 350 gdmbs

57



BoJBmAgdos.  OmEgls  aobboangol 396G y®  Logombl  dgbliog@gdols
damds®gmds  [o@dmowagbls  mogol Ggobol  ©sbosbgdol ©@OML, syEoegdganos
aomgomolfobgdye 0ol ©obosbgdoli g@omanmyos, boby@denogmds, bmds  ©s
@M go0bo300, @53 aogagbol sbegbl 0bgm®dszool jmomgdsby, dgbsbgols o
omEa9bsbg (Damasio & Geschwind, 1985). mobsdgw®mgg bgodmgobygsgobsiools
Lodygomgdgdom dgbodagdgamos xoblbomo mogol Ggobols 306mdgddo dgblogmgdols
30m39Lgoby  o3z30M390s,  dog@sd gl dogan @0y Lo®ogeggdbmsbss
©5353doMgdygmo.  bodmanmem  «xoddo,  dgodgrgds  omdgsl, @md  dgblog@gdols
SboR™d0obg  0bxgm®dsizool do@omse  [yo@mlb  dsobz mogol Ggobo e gsgryg@o
5b0sbgdgdolsl Jomgdbymo dmbsigdgdo Fo@mdmowygbl, @o mJds ¢bws, bgdmm
dmyggobogro dgboyoggdols s gox@mboagdgdols pomgomolifobgdom.

21.  3gblogmgdol bmyseo SbsG®mIos

dgblog®gdols  obs@mdoydo  Logydgargdol  dgbfogans  Lomoggl  owgdls
dgb®odgpg Loygybol 80-006 Fergddo L. L. jm@bsgmgol dogd mosgols Ggobols
Jao ol seogmdmanado  Jmfsdgmols  gmbby  dgblogdgdol  9bgdo  s@dmgggols
gdonbggggool s(gmopsb (1890, 1892 (F.). 8gmzg Loygybol w@slsfgoldo g. 8.
dgbdgMgagds  godmodggybs  dysemm  bobdmygang  dgblogmgdol  3Gm3gLgddo
boggoJemols  Joangdols  dgosenyg@o  bofogngdol,  39Gdme,  303m3od3gLols
dmbof o gmdol  sdo@sliGymgdgano  dmbozgdgdo  (dgbdBgdgso, 1907). dgdwymaddo
335800l smdgdgols o seEagbolomgols asdmgemobos “3903g30L (@0l (3g®dme,
303035337Lol,  Jodmmomsdyglbobs s dbgrggemmdol  dmdigol)  dbodgzbganmds.
L3gaosygde  bobo  gaoglgs  dsdogns@gemo  Lbgyergdol  @meols  (olbobo
aoboboggdmebgb, Mm@ 3 d03m3sddglol  @gyombdo  FomdmJdbogno  sabbgdols
bogool gosd®@mggeo do®mggdo). Jmgdgeds ©s330M39890ds bgemo dgyFyg9L
dgblog®gdols 30mi3glgdols sbo@mdoyg@o Loggydgengdol dglobgd gudm e o y@-
LobEgdyg@o  doamdol  gobgomemgdsl. oy  od  dmbozgdgdsdweg  dgblogdgdols
30m39Lgo0 yoboboagdmes OMYM® 3 gOMbso@s© ©s3ogd0Mgdyemmo msgols Fgobols
Yggeos  osbmob, o3 ggergggdol  Igdgy  @odzgl  dgblog@gdol  Lbgowslibgs
LobEgdol  mogol  Fgoboll  Lbgowolbgs  LEOYJB9Ogdmsb  ©s353d00gdols
‘dgbodan gdanmds.
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dgblog®gdols  sbo@dmdoygdo  Logydgagdols dglobgd  Emebol  yomd®eggdsls
db0dgbganmgbo  dgufym  bgawo g Lgmgogools ©s b, doanbg@ols  33a0g396ds
(Scoville, 1954; Scoville, Milner, 1957). doo 30639egdds  o>e@{9@gl  ddodg o
Jombogyemo  536gbos  gosemyg@o  Loggomdaol  dogns@gdsmado  Ggbgdiools
9309y (ogowdymazo H.M.). msgol @goboli ©sbosbgdsd dmoggs 8 Lob@odgp®o
LbogggoJamols  3maalgdol 356, o9gafymo  3gbo ©s  sdopoes  (bygdoligd@o
d0Mmgo, 39M05d0g oy, 390000 0bsgr @0 Jg@ o, 3030 3od39bo ©
35@M5303mgod3omyy@o  @o®o).  H.M.-o  2obogy@bs  g3oggnloolspsb,  dop@sd
dgos@a®o bogggmerols dogos@g@omy@o @obosbgdols dgogyom gobgomsdmgdyao
ddodyg o5b@gama®aamo 53bgbos wwgdwg goboboggds msgol Bgobols aomgs@y@o
5bosobgdol Jgwgao aobgzomodgdygamo sdbgbool garslogy® bodydep. dgdoymdo
338093900l dobggom  o@dmbbps  MMI  SbFgOMyGSsE Yo  5dbgbos  ganobpgds
303m30339Lol dbm@me  m®@dbdogo  sbosbgdol  dgogaew, boem  oedbdogo
sbosobgds  dgblogdgdols omen, bdod dgdmbgggzsdo  dmwomadse 1393050390,
©0g50300L o{g93L (Milner, 1972, 1974).

dgblLog@gdols sbo@mdog®o bogydgergbols msbsdgo®mmgg 33egggdol doGomasw
dobobl  (o@mdmopagbl  o@s bmpowoe  dgblog@gdolmgol  360dgbganmgsbo
sbos@mdoygdo  LAOYJHYOJool  godmymags, osMsdge  0d o390 sbs@mdoydo
9JOmggegdoll  godmeogngdgbizo®gds,  Gmdmgdoi  3sLyboldygdgembo  s@0sb
dgblLogmgdols Lbgowslibgs 30m3gLbols 09 Lol gdols bor@dogo @
396J30mboMgdaby.  geosbogy®o  dOmIgdowsb  3bmdogros  mogol  @gobols
dgos@a®o  boggmeol, ©ogbizggomgeo bEOYIGHYOgools ©s doboaydo [obs
Ag0bol  @mao  dgblog@gdol  3@mEglgool  gobbm@dEogagdsdo.  msbsdgw®mgy
dmbs(3999000m,  mogol  Bgobol gl ¢obgdo  gOHMIsbgmmsb  dowEmE  sM05b
©5353'doMgoygabo >  ULbgowolbgs @ogogrgdols dgb@gergdolols  g@mosbogdob
Oy g9bjiombogmy@  LolRgdsdo. o3  93bgdl  hggymgddog  aoboboensggb
»3903930L F@ol* godaangddo. ,,3903930L F@9do“ oby @o0ddy@ LoliGgdsdo dgwols:
mogol Agobol dgwosery@o o dobosay@o Jgddgmo bgwsdo®ols LEA®YJHu®gdo:

4bmlgol dmendgo, d03mizoddyglo, sdogoms, LodFyeol bggyao, goddgomgoeyg
d2009, Mmoo, momsdygbols s Jodmmamsdyglols bodmggdo (ob. @sbs@mo Nel).

Omam® 3 gbgoogm, 3903930L {@gdo aog@mosbgdygeos dgblogdgdolomgols
db0dgbganmgsbo  LEHOYJBYOgdoE, GmImgdoi  9bOYbggaymagh  0bgm@dsizool
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bobdmgang dgblogmgdosb  bsba®danog dgblog®gdsdo aowogdol. gm®b3ydg@mds
dgblog®gdols  sbo@dmdool dglobgd  s@Lgdygmo  0bxgm@dsizools  domgsgolifobgdom
dgodydags g.§. dgblbogdgdols mogol @gobols LoliBgdy®o dmwgero (Kornhuber, 1988),
Omdgedoz  3g03g3ol  [Og  2o0g@mosbs  mogsdylol dgom@m@lsgyg®
500m396msb (0b. @obs®mo Ne2).

dmgdgeo dmegeo omngseolifobgdl dgblog®gdsdo 0bgm@dsiool dbmenmeo
30053000 gbom  dgbobgol  Iglodegdammdsl.  mobodgo®mygg  ggergggddo o
aodmgmobes  0bgm®dsiool  3o@sageryg@o  dgbobgols o gosdm{dgools
d9do60bdgdol s@Lgdmdsz. gl Imbsgdgdo sobobs do@gmgohols dog®  yodmm Jdyen
go@oydo dgmeg @oddy@o [Ool sObgdomdols dgbobgd. dgmeg @oddydo oy, 9.y.
dobmamo@gdomyg®o  [og  Lodygoamgdsl  odanggs  0bgm@dsiEool  odygdoggools
30m39Lo Fomods@mml @mama (3 300300, sbggg oMo gany@s ob ©sds@gdom
(Sarter & Markowitsch, 1985). dsbm@s@g@og o s 3503930l (ool 3md3mbgbdgdo
9JOM05begds @0ddy@o LolEgdol uam gogs®mmgdyge @990 (ob. @obs@mo Ne3).

3bmdogos,  Gm3  swbodbymo  [Oggool  godaemgddo  gog@mosbgdbyeo
LEAOYJAHIOgdo  Lbgopslbgs ,wogoagdoli  dgldygangdolols  Lbgopslbgoggodow
YO00)@nJIgrgdgh.  Joggdgmo  Lobipgds  gbOPbggmyogl  0bgm@dsgools
boby@danogo  dgbsbgobomgols dbodgbganmgob  bgo@mbomy®  3og'do@gol.  Lmege
@oddy@o  LolHgdol  godpaengddo  dgmxzo  LHOPJHYOYdol  3ogdo@gdols
dOogoma3g@mgbgds  beols  dgydengdganls  dbomme  gOmgyeo  bLEOYJHYOgo0l
©5b05bgd0L Loggydgger by 3gblog®gool wommgggol sblbsb.

5dgbo@sz  0bgm@dsizools  aoblbgeggdygemo  m@dgdo  ©s35gdoMgdyaos
nogols Ggobols 2oblbgoggdeam LEAO YA YOgdmsb (56 bofoamodmog
YAN0JONY505IBSM 3 LEO 9B YOgdmsb), EMA037O0S o379 dgom, “md
Josmyg@o  aoblibgoggogmo  asd8wobosbgdbangdo @oddyd [®998do bgodmbgdols
2oblbgoggdym  xa9RgoL  5odBoy@gdgb.  oJgoeb  aodmdwobsdyg, o3 [@ggools
RO gddo goc3399800 LEHO®YJH YO0l @Omeno, gOm Jgdmbgggsdo, dgblog®mgdsdo
3533990 Lobol  0bggm@doz00l  aowsdydeggdolomgols dgodangds  9db0dgbgeom
omdmhbpgl s dgmeg dgdmbgggedo  go —  aoesdfyggdo. 3o, germdsgra@o
5dbgbooll  AML  og9dd®o  doboo@lols  sdsblmg®gdols  dgbsbyeo  9bso
dgblog@gdodo 0bgm®dszool  dowsdydseggdols ©s dgbobgol ©0xgMgb0Mgdsby
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doobodbgdls (Claparede, 1911; Markowitsch et al., 1984; Markowitsch, Kessler & Denzler,
1986; dodmbogngolomgols ob. Markowitsch, 2000). go@oyomdgh, @®md  gdmiEoydo
‘doboo@lbol 0bxm@AIsi00lL gosdydoggdol Pb@ybggeygmals sdogoogns (Sarter and
Markowitsch, 1985) o dgbododobop, geomdogryg@o  5dbgbooll  @@mL  dobo

bo@dognyy®o g9bJizombodgdom s0blibgds 589G 9GO0 0bxgm@Isizools smgoligdols s
‘dgdgmdo godmygbgdol dgbsbeygano dglodgrgdenmds (ob. 3bGogno Ned).

66(60@0 Ne4:  @0ddydo  LobBgdol  LEOYIHY®go0  ©s domo  Gemo  dgblogdgdols
%96Jcombodmgdsdo (Markowitsch, 2000). do@gmgohols bJgdol dm@ogogsios.

LEAOY]B G 96 Jombsgnyg@o Gmeno

HIRbGIBom™bo, JadJgmo

Lom@ygeoligdy@o bggyao 49Momgods, s3bbgds, Ggogomols omds

3030 3od3oy®o gm@dsos dgbloggds, LogMEom - AOMomo 0b@ga®sEos

96@m@0bsgny@o Ggaombo dgbloggds

H92963Bo™bo, Jadidzads

sdogoogms 99mEogco dggeligds, dm@ogoios, gbmlgs

bdobognygdo Fobs Bgobo 99m30g00 dgaoligds, dgbliog@gds

©0gb3gBoMbo

dsdogno@ygano bbggen gdo dgbloggds, gdmzogdo?

Fobs dodmnggdo dgbloggds, 99m30900, gy@o®ds

dgompem@lsgygao dodmggdo dgblogmgds, 3bmdogmgds?/dogna, gdmzogdo

>M5-1139(308047M0 M@ sIgMo (36Md0gMgds?

50M0ggbo

sbmosogdo obgdo

33;906;‘3"3&)0 5 m(ﬁbo@mgﬁ)mﬁ@b@'ﬂéo 99miEogdo dggaoligds, Lmaosmy®o Ji3g93s> 0bogos@ogs

Jaddo (5@Eagbol, sdm@sbols 0boos@ngs)

396d9emo LgbLm@ya-Im@ogoEoydo 0bdga®siEos?

boggndeol 3mgaglo (38-9 s@g) dgblogtgdoslmsb ©s3ogdomgdagmo igbbmmgeno
0639305300, >Eagbols 0boosz0s

30b039M0 3393900l dobgegom, dgoosmmy@o Loggmdmol ©sbosbgdobsls
ddodg odbgbos smdmgbgds gHm@OMYmow  303m3od3glols s sdopogsls @
domo  J90Jd39ds  3ogdodgdol  @oboobgbolsl.  Loggmderols  dgwosgry@o
LAOYJBOgo0l  ©oboobgds  bdodow  0fgg3l  obGgdmp@opyge  53bgbosl;
353096 9oL o6 dgydaeosm dodpobs®mg Jmgagbgdol goblighgds, 35Tob GmEglLsc
doagye  Fodbygambg  Igblogdgds  gbsbyeos.  dgblogdgdol  osMmgggs
30OLs3mg0l  LobE®@mdl  aogl. bobdmygang dgblogdgds s@sb3gEogoig®e  s@ols
OGO, Jgogm >Eyghs dobsfgrmdos, doy®ed 35309bHL 0bGHIOGI@IbE00L
9009y 068m@Is30s  smo®  sblmgl.  bdo®os  jmbgsdygmsiogdo.  ©gngd@ob
30339bLoos dobognol bgdob@ogyn®o m@ysbobsizoom, dm@ogsEoom, 390 byg@bogds.
LbogggoJamols  3mbggdboGomy@o  JgdJol  ©sbosbgds  dgblogdgdols  dmpegry@dsw
1393080390 ©oM@gg3oL  0fg93L, 3g@dme  Ldgboo - gg@dogy®o  dgblog@gdols
(Nypwma, 1962).
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©096G9Bo M0 LEHOYIAYOYool  osbosbgds  Lbgowslbgs  Fodobs s
Loddodol  dgblog@Mgdol oM®gggol 0f3g3L. ggMdme, dsdogrs@yao  Lbgyegdol,

nomsdyglols s dgbodg  3o@3ygkol  olibosbgdols  3mddoboos, b dsLoy@o
sbosbgds  gm@Alogmgol  seogmdmerad@  Lobp@mdl  0fg93L; 3530963 9oL
50gb0dbgdom Jenog@o s ™Mo Jgdmbsbmgdyamo GgOma@smo sdbgbos, 5@
sblbmgm  Logygmodo 3bmg@gdol dmenem  3g@omeols dmgergbgdo, 35Tdob GmEglLss
doagge  [oolygabg dgblogmgds dgoomgdom dgbobyganos. oliggg wod®ggynmos
dodobo®mg  dmgergbgdbbg  Igblog@gds,  ogBHmdoma@sgoygmo  dgblog®gds. o9
Lob@mdols djmbg  353096@gdL o6  Tgydemosm  sbogno  0bgm®@dsiools smgoligds
3bmdogdo  abom - spgogo  oJgl  deogd  SbEgOma@spya  dgblog@gdsl.
dgblog®gdoll  @oM@gggs PO YASE-5MS39(308039M0  bobosmolss;  ddody
dg3:mbgg390do  spaomo o5zl 3bmdogdgdols  sm@ggols s 3Mbsdyms@m@yan
Lob@mdls (lypua, 1962; Xomckasn, 2003).

303mg0b0ol ©obosbgdolsl  sppomo ozl bobdmgeng  dgbliog@gdols
oAM3gggol, @o3  bdodow  9Jl3gm0dgb@ e  30Mmbgddo  gerobogds. Y dgogm
SEAgbs 5@  oMOL  @oM@ggYmo, 0bFgHRgMgbzool  aogmgbom 3o 35309660
530(ygds dofmegdagemo 06gm®dsiGos. s@lbsbodbsgos Mgdobolizgbizool ¢9bmdgbo -
3530960 oblgbwgds o@g olifogmomo s ©ogofygdymo dobogns @odwgbody
bosmol, ob oygbsi ol dgdwpgy  (Markowitsch, 1988; Markowitsch, Von Cramon,
1992).

dobogoa@o  [obs  Ggoboll  ©obosbgds  0fgggl  deog®  SbGgOMp@oa,
dopa@0db  goMosdge @ MgBOma@syga  53bgbosl.  sefgdogos  dmgargbgdols
Jombommaogdem gobligbgdols woM®gggs, dmgergbgdol  JOHmbmemyoygdo @ogols
dobgogom ooy 9600 3odbgeogos; o>00bodbgds  3mbgadygms30960 o
(36md0g®gdols S0 M 930, 93003040 ©05dM 0 oY gdos dgblog®gdols
30mda gdgdolowdo.  sSbgm 3530963 gddo  go@bobo o  odbdodyg  Lodyoggdgdo
>9dxmdgligdl aoblgbgdols (Markovitsch, Pritzel, 1985; Morriss et al., 1992; Von Cramon,
Schuri, 1992).

@o3  dggbgds  0d3gmoio@dydo  dgblog®gdols  Sbo@dmdoy®  Logydggeol, oI
dododmygagdom  33@g3900 ©Egdeg aMdgmegds.  3bmdogos, @md  gobysgydo
390398 Y0  3050d0bao  sIMGogdbymos  msgol  Ggoboli  gobysmudo  Jg@Jols
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(3980L)  g96J30mboMgdsby. dotxggbsdbmogo 3gnol Fomol ©sbosbgdols dJmbyg
3530960900 2o3mgmobs 390398G 0 3G50dobyols dbodgbganmgsbo ©sggomgds
dgbobyemo  gz@ms@soygmo  dgblbog@gdol  gmbbg (Gabrieli, Fleischman, Keane,
Reminger, & Morrel, 1995; Keane, Gabrieli, Mapstone, Johnson, & Corkin, 1995). PET o fMRI
bodgoggdom 3obbmd G0 gdgm 3352939030 3odmgarobes 39800
9JLAO BB J9OJdo odzgomgdygmo o5BogoEos bobmdo LEodya gdolomgols
sbangdmob  dgoodgdom  (Blaxton et al, 1996). 3mb3gn@Ysy®o  3Gs0d0byo,
390G98HIR0LE6  3oblbgoggdom,  @mpm@E  hbl,  sdmpsmygd  jm@Go g
sbmzosEog® 50 990m5bos ©5353'doMgodygao, GOm0 gd0(3 39093980 905bg
35Lgbolidygdgen 9dbgdmob sharmliss gobmagligdyeo, 3gMdme, dodibgbs dydeols
Vogoolis s do@zbgbs Loggmerols Foaol @ga0mbgdmasb (Blaxton et al., 1996; Demb
et al., 1995; Raichle et al., 1994).

5dM0a 00, dgblogmgdol  gJldgozo@dydo gm®dgdol PbOYbggeygmgolomgols
0530l Bgobols  oMggools  GOooE0mo  syms  ©0gbgBo Y@,  Loggm ol
dgosey@® s  dsbogoy®o  [obs  Fgobol  s@ggbdo  dognosh  3o®mbomos. @3
dggbgds 0d3emozodg® dgblog@gdsl, dolo bgo@msbs@mdoydo gm@gmms@dgdo xg®

30293 33%935b bodo@mgdgb.

22. 3gblogdgdols podggg9d0

5dbgbos  dgblog®gdol od®ggges, @mIgeroi  godm{ggymos  bbgowslbgs
G560 09 glodogy®o dobgbom; oli dgodangds ogml Omgdomo b dypdogo.
>OLgdmdl 53bgbools 2odmIFg930 dMogomo  godBem@o (dgodg hHodmbsmgogro ob.
agb®ogndo Ne5).

Gb@ogro Ne5: dgmdsd@gmdgdo, Gmwogbsi dgblog@mgdols wo@mmgggs bdodGo s godmbod memo
bodsbos (Markowitsch, 1985).

> Joans — Bgobols 3d0dy o Lodgoenm Loddodol Gdsgds
> mogob Bgobdo Lobbarols dodmdzggol demTans

> 0bdGsgBsbosengdo Lodlogbggoo

> bgodmobgglgogoo

> 530%580bmbo

> 3dody ob@mdlogsEos
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> JeOmbogymo sengmdmenobdo

> gdogmglos

> 0939bI0G0IEO ©05g0RgSJO0 (3og, SEEB0TIA0L ©SFIRIES)

> d@og@o JAmboggmo o6sbygmo ©ggogodo (3. yumol, mo@gdmol, @godarols)
> degnog®o sbmJlools b dodmJlool dgdgmdo dpymdsdgmds

> 501400 0 0 VOO0 0 OA. 50 b(™M 0o, SDOO 3OEM — 0 ¢ 50" 0 5040 OOV
BLoJos(@ogmo  ©oogoEgdgon  (dop. bobmg@gb dob0s goe @ ©y30bogeo  glodmbol
©g30glools gobs)

> (o8mgdol dm@m@op aodmygbgds: dgbbmeosbgidnbgdol, bgodmeng3Boizgool, sb@oJmenobgmyyeno
5 5bB03mbg e lsb@gdo 3Mg3s@o@ gdols

> ggd@Omdmggoo mgdsdools dgdpamdo dpgmdsdgmds
> obdgdos (gLodmygbygmo 5369b0s)

> 30ldE®sdggmo LE®glo

05g©s3003gese,  5dbgbos  gsbobogrgdbmes @mameai  dgblog®gdols
A MboY@0  ©gB030EH0, 0. dJoshbom, M3 5dbgbool @WOML  WMEggYOS
dgblog®gdols yggas 30mEgbo. mobsdgommgg gerobogy® bgodmdgisbogdgdsdo gl
Ygbgoygamgds  9odyzgl.  aodmoygm  53bgbool  Lbgsslbgs gm@ds  dgblogmgdols
396Jaombodgdols  wod@ggmo  sl3gdBol  pomgogolifobgdom, dop.,  do@Gogo,
O9AOMYO> Y0, SbRJOMYA>© Y0, 3gO0MEYO, J5EOM0d0YH0, OOMII0MO  ©S
>.d. (Tulving, 1972; Warrington and Weiskrantz, 1968).

53bgLE9Y®0 Lobp@mdol genobojy®o bodbgdos:

> bom@dsgr o 0b@gegd®os

> bo@dogr®o gdomgds;

> ddodg o  bobp@derogo  obfogerol  ©gxn03odo  (sbGHgmma@spyemo
5369b0o);

> mogols Ag0bols sbosbgdols 9'dgo@ME FobaLF®go 39000 by
dgblog®gdol wo3oMy3s (MYBOMyGs Yo >53bgboo);

\4

h393900L smgolgdols dgbsbyemo ¢bsdo.

0obodgodmgg  jobogy®  glodmgmaosls ©s  bgodmglioJmamyosdo
OOEMOMO  g@oe0gbGoll  dobgwgom  asdmymazgh  536gbools  m@  gm@dsls:
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M9BOMYOSOY ©s SbEgOMma@om 5dbgbogdl (ob. LJgds Ne2). sb@g®my@dswyeno
5dbgbools  Jmogo®o  wodsbobosmgdgero  bodobos  mogol  BHgobol  sbosbgdols

g md shogro 06xgm®Isiool @slfogaols yodbgengds ob LEymo dgydergdbanmds.
5dbgbools dm@Egdyer  Ge®dsl bdodo mob  obanogl  (3bmbogdgdol  @oMMgg3e,
55350950l sfygool gdpgy olifsgmomo 0bgm@dsizool aobbmsk goblgbgdols
Yggdengdemds.  ©gx9ddo  moglh  obgbl  momgdol  bgdoldogd  Lo@dysiosdo,
Omdgemdoz  seEagboao  dgoboss®lbo  oswgde@gds  bobdmgarg  dgblog@gdols
Joggemdsl.  sbGgdmaydsygmo  5dbgbool  aodm  ssdosbl o®  Ygydanos
5b0sbgdol  Fgdeamd  sbogro  0bgm@dsiool,  godmEoegbols  smgoligds, ol
Fod9do@gdgamos gmggaemoy®  LoJdoosbmdsdo, @oasb 9dodl, o6 Losghomo o6
‘dggdenos  dodpobotdyg  dmgargbgdols  goblgbgds. bdoMos EMLs ©o  Log®gdo
©0gbm®0gbBo(300, MoEsh o5©sdosbl ol Seomlisdymegaobs s dodpobomy
dmgemgbgdol  @odoblmgdgds. oli ggd oblgbgdl, oy @5l s3gmgdws  myboss
®53d©gbodg  (yools [ob; domo sbfogeol wgxnoEo@do geobwgds dgdmbggzomo
0533003950 @AMULs3 (Markovitsch, 1988).

bjgds Ni3: Ggblogmgdsby mogol Bgobol wsboskgdol gegemgbs eGmono  a@swogbdolb

Jobgegomn (Markovitsch, 1985; dmwoggoizomgdyanos Levin, Benton, & Grossman, 1982 o Albert and Moss,
1984 %0g mmg60lb Jobywgom).

K
>
dgbsbrgmo ©IHOMROIRI™O b 30y 56 g0ma@ om0 $369b0s
@98 @SYE0 5d6g%0s
dabloa@ads 0
S
< >

93OMa@s Yo 5dbgbos mgobmddogo asblbgogwgds SbGgHma@o©yano
odbgbooligeb.  dgblog@gdol  oMmgggol  dmEgdgmo  Bm®@dol  AmML  sbogno
06gm®dsizools  smgolgdol  ©ggoEodol  aodws  godbgangdygeos  Fo@lyeo,
©oboobgdsdry dmgeabydol sewpgboi. ¥dgHabVomsr gb ©ggaddo 9a®™ ddodys
sbgrm  (odbymo dmgangbgdbyg. @gHOmy@sagao  5dbgbooll OML  hggnagd®og
EoO®ZggYEos  Meyma3  g3obmeyg®o  dgbloghgdol —  Jodmgbymo  [o@mbiygaols
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doambgdgdo (3oy., sbermdgaols Loggooeo), slggg LgdobBogy®o dgblogdgdsi oby
Lodgs®ml dglobgd bemaswo 3mbs (35y., ,,39R8boLEYsMLbOL* s33™m™0).

38006030 @oBg@ody®odo  gobolibgoggdgh  @gR@ma@dsymo  sdbgbools 3
Ro@dss:

1. 3gblogdgdoll @OMTo Dgbeyoymo EsO®gggs, GmIgeoi  dmo3ogl
sbosbgdol  Fobdl{@gd  @odwgbodg (gaofowl. dgblog@gds ¢xdm 0@ gy
3900mbg  dgoomgdom  dgbsbymos. dgblogMgdol obgmo od®gggs gerobwgds
dgos@a®o boggmJeols Foangdol sbosbgdol w@ml (Milner, 1957; Corkin, 1984 ).

2. wOmdo 2obxggbogro dgblogMgdol oM®gggs, MMIgeoE gogergbsl obogbls
Fodbyaol  yggems  39@om@by.  9uOm  dogse  od@ggygmos  dgblog@gds
935bol3bger  3g@ombg, @53 Fodogdos  go@bsgmgol  Lobp®mdol  dJmby
353096@gdobomgols (Cohen, Squire, 1981, 1984; Squire, 1989).

3. ©ggo900  (cofagyamgdol)  s@ol3g308049M0  oMMaggs,  M®Igeno3
0obobdo®  aogagbsl  obgbl  [o@dlbygmol  ygges  3g@omebg.  dbgoglbo

9BOmyOsYeo  53bgbos  sdsbolioosmgdgmos  39@3gLbyao  gbggso@Gols @
3963 0baBmbol  Jm@gom  osgegdygemo  3o®gdolsmgols (Cermak, O'Connor, 1983;
Butters, 1984).

5dbgbools 3Jmbg 300goL sbogno 0bgm®dsizools smgoligdols s Fodbiyganols
350339790 39M0mEgdols  dmambgdols  dgydangdamdbols  aoMs  hggymgd®og
bo@dogmyy®o  ob  bm@dsbmsb  dosbenmgdygao  dohggbgdengdo  szm  0bBgengdBol
Lobmd glLodmdgdge s bobdmygamyg dgblogmgdol BglBgddo. ool Loggydggen by
‘dgodggds  omdgol, G®mI 0bxgm@dsizool Momegbmds, @®Imols wolifsgmmsi dom
dogmbmggdmsm, domo gy@ewgdol ggendo 9d3gge. oJgeeb 3odmdwobady, sbogo
06gm®Is300l smgolgdol Lodbgerg oy dgydergdanmds gg® soblibgds yy@owmgdols

©oMMgg300m ob Lbgs gmabodu®o ©gxozo@om.

2.3. 3563gm@gdomo 3M50306g0 IgblogHgdol EoMEggggdol el
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5dbgbools 3Jmbg 30M93To 0d3goio@dydo dgblogdgdols s dobo gOm-gHmo
Bm@dol, gobdgm@gdomo 3@5030b0l 3gengged d60dgbgenmgsbo Gmero 0msdsds dols
0go@ogee  ©slsdymgdsdo.  3bmdogros, @M sEsdosbgddo  53bgbosl 0§ 393l
@oddyg®o s 0gbxgRsmy®o  LEOYJHPOgool wobosbgds (ob. mogo 2.1, 22));
h3g3900L olfogmols o 3Ms0dobgols bgeagbengdamdsd Fo®dmdgs sbGo, @™I
Jmgdgeo  sbos@mdoygdo  LEOYJBHPMgoo o6  5@0sb  hsdmymo  0d3enozod®o
dgblogMgdol s>mbodbyan 25dmger0bgdgddo. b0, @MI 3M50d0byo SOLMEYEYOS©

bgergbergbdgenos  536gbooll @AMl 1980 (ersdwg aowod@omn gg® 3B oELgdms.
Warrington-obs s Weiskrantz -0l s@gyga  33e0939630, Omdegddoi 3G50dobyols

bogganggoe  03m0ygbgdmws B@sad96@ o0l @olidyamgdols @ogoggds, msogo obobs
033@o30(H g0 ©s gJldmoGgoGgeo  ©ogomgdgdols 0bbH@yIogool Sedgged, @ols
addmi  03bgbools  FJmbg 3530969l o@gbodbgdmwsm  3Gs0dobaols  bob
bo@dogny®o, bob  goygsdglgdyemo  ¢gbos®o. Fm3gdgmo  2oYagoOHMds, MMM 3
bgdmm 530b0dbgm, 033ozod o s gJldmozod o BgbBgdol 0bLGOYJ30gdol
9Ondobgmdo s@Aggom 0gm asdm(gggmo (Warrington & Weiskrantz, 1974). 5369%bools
dJmbg 353096090l @gog Mo  S@dmohbom  bem@dsaydo  dggagdo  Lodygol
BM533960 9305  @obOy@mgool  sgomgdgdls o  asbdgm@gdomo  3M50306a0L
Ygboggoligdbgan  Lbgs ©ogogngdgdbdo dodob, @mEglsi gdargmesm  0d3a@oEods®o
dgblLog@gdolomgols  aobgymgboao  obLlEOYJE0s  ©o  3Jmboom  Aoye®gligdieo
39093900  9JL3eogodg®o  dgblog®gdol obLE®yJzool K}mbbg (Graf, Squire and
Mandler, 1984; Shimamura and Squire, 1984; Schacter, 1985).

dmgm 3g@omedo ho@o@gdyao 33093960 dods@mygeno ogm 5dbgbools dJmby
3530969630 dgbobyemo 3M50dobaol dmlsbmg®g damdo@gmdol godmbsgen gbsw.
dmbo39dgoo  sliobogs  odbgbool  IJmbg 353096 gd0L  bea@dogny@  3@s0dobyls
936006, sbogn Jslogrsbyg s YoMym@Bs goMoyel, M3 3Mo0d0byo Jglodergdganos
dbo@me  dggan, dgblbogMgdol oM®gggedog oMOLgd g  0bRmAIS300bY. oM
sdobs, 3309390000 3B J0ERgoMmEs, MM 536gbool dJmby 3530963 gomsb 3G s0dobyols
999J60 5M039@dsemyy® dolbogmobg (dog. 308M9d0Dbg) @ @0l b LybEos (Diamond
and Rozin, 1984; Cermak et al., 1985), dop®od dgdgmd 33e09390To gl dmbsi9dgdo o6
osLAYOES. sbogn 33a09398do o g@oen 0dbs 3o@mdgdo, GmIgddoi sdbgbools
dJmbg 35309690l  dgbsbyano  3@s0dobyo  dJmbom  s@Msgg@Mdogny@  dobognsby
(Haist, Musen and Squire, 1991; Cermak et al., 1991).
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39300 ggeggs  dogdwgbs  sbans  dgdgbogno  SLm0s0gd0l  3@s0dobyols
5 g®sl 53bgbools 3Jmbyg 353096090 do. 04gbgdwbgb y@sxgols s dsz@gmols dog®
ho@odgdygmo 33eggol 60dydgdl (Graf and Schacter, 1986). dom odbgbools dJmby
3530963 90L 9hg9bgl Lodygoms (ygomo, Gmam@oEss 359, ,,BobxsGs - dobgbo™.
dmdpgabm  BAgLEdo @pol dmbsfoggdls oderggebgb Lodobby Lodygol bosfowls,
Omdgeloz mob gamgmes b 99339 w@olifsgamogmo  Lodygs, ob goblibgeggdyao
93be  Lodyggs, dop., ,mRBogg®o - dob - - -“ ol dmbsfoanggdl Lmbmgobgb
o9l Y gbobsm  Lodygs s mob  gydbgdmwbgb, @®md  msbdbengdo  Lo@yge
©ogbdoMgomeen  oldyagdsdo. 5dbgbools IJmbg  3omgdo, gobsi dgblogdgdols
FgoMgdom 00 sMMgg3s o@gbodbgomwam (dop@sd o@s 3dodyg 53bgbools IJmby
353096(30) 3G20d0bol YE@m dwogd 989JHL S3gReghgowbyb, @mrylsg Lodysol
bofoal mob o®g bolifsgamo Lodyggs osbaws, godg GOmEgbsg dob g3bmdo
Lo@ygs dmbegges. oslgyaes, dmd dgblog@gdol wommgggol d]mby 35i3096@gd0
O go@y@s© 0doblmgMgdobgb sbogn slmzosiogol (Graf & Schacter, 1985). dbgoglo
9098900 0bs domgdbymo sbogno s@ogg@dogny@o dobogol wolifogeols @Amss
(obogro  mdogd@dgoolbs o F9O@o@mgsbo b0dydgdol). sdbgbools dJmbg 30@gdds
doobeobgl  god3399eo  Labol  sbogno  @g3M9bgbRoEool  gm®do®gds  ¥3bmdo
0609]Bgdols s bodydgdolbomgols (Gabrieli et al., 1990; Musen and Squire, 1992).

S5Mg3  o@obodbs, @M 33angggddo Ibmeme  3Mo0d0babg  BmzyLodgded
Ygbodengdgaos  godmofgoml  0d3mozodg®o dgblogdgdols 6930l  sgof@mggods.
dop.,  35Tob  OmEglsi  3bgbools  IJmbg 3530963 9d Do sheno  dgdgbogn
Sbm305(3090bg  3Mo030bgo  LylRos, Mmobsdgodmgg 33e093960do  aodmgerobos, @™
sdbgbools  dJmbg 3530963 9oL Igydemosm  danog@o  0d3eroEo@dgeo  wslifsganols
©gdmblR@omgds sbogn  slmE0s30gdbg 03 3oOmdom, oy sLfsgams mebpomsb
s0bggfgds  dMogomx goo  asdgm@gdol  abom  (Musen and Squire, 1993).
sbognmpoyg®o,  536gbools  3Jmbg  300gddo  hggzgdols s 3OMEgLYG Sl
ol oganoliols mobomsb, I@sgomyg@owo 3Lom dgdgboao 0ddgroizody®o 3mEbs
odboEgdl  damog@o, bm@dsgmy@o  olfsgmol  Logyydggel, @mameE  sbogo
Lbog@iomo  ©@s  @Amomo  sSbmEosiogdol, obg  g@sds@ogygmo  Fglbgdobs o
303309 gAMb s303doMgdbyemo  hggggdol dmdiggero  SImzabgdol dgdmbgggsdo
(Glisky and Schacter, 1989). 53350 33e09390lL 69bgd@ogoe doggsgs®m sl ggbsdwy,
@M shbogn sbm305(3090m0b s 3530Mgdyen 3G50dobyl, MMIgeroi gOm Lolifogerm
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9JL3mboosl aeolbdmdl, asblbgoggdyemo d9dsbobdo oggl Logydgemsw, goodyg
h393900L mobomsbmdom ©sbfogansl.

099335 0040530039 o© 033 o0d M0 dgblogmgdol bgodmulodmenmaoyg@o
33293900 doGomoro  odbgbools dJmby  353096090b  Fgobfogamows, 9gobolgbgar
Pewgddo  3gangggools  s®gogo  aoxs@mmges ©s  ©oofym  Lbgowslbgs  Lobols
3530960900l IgbFogemoi; dog., og3dsndg@ol  osgowgdol dJmbg 3530963 g0l
JgbFogerolols s@dmbbps, @M om 50gbodbgdom gydols wolGygbol FglRgddo
aodmge gbogro  3Mo030ba0ol  g89JAol  dpgdopo  goysmgligds  dgbo@hybgdymo
30m39egO o slfsgamol  gmbby.  odogg @AM,  3obB0byBmbol  Jo@gom
055350909 353096 90L  gydol oL@ Y gdols  ogsegdgddo  be@dogr o
3@5030bp0  omgbodbgdom  JmFmegmo  gbodols  dgdydoggdol  aodbgangdols
3o@oggaa@se (Heindel, Butters and Salmon, 1990).

5930 gdao  bes  om0bodbml, M3  bgodmglomwmaoy®o  33e0 3960
JoMomos  3mAbsgmgol  Lobp®mdols  3Jmby  353096¢ o0l dmbsfoen gmbdom
bo®3ogeogdmes, 930Ms@Gglbo®  39039BH Y0 s 3OMEIRYOYEo  3G5030bg00
dgdm{dgéoll  abom; o030l godem  goed@om  Ygydangdgaos  omggsl,  @md
9JL3oGodY® s 0d3ozod®  dgblogMgdsl  aoblibgsggogmo  sbs@mdoydo

LEAOYJBYOgo0 gzl Logydgeoe dgblog@gbol o@®gggol yggens dgdmbgggsdo.
0bggg, mamA i 3dodg 53bgbogdols ¥dg@glmdsdo, dgbsbyanos bmdol Igblog@gds

©05dM% 300 gd e >0 9bsLmsb ‘dgomgdom, 2obdgmmgdomo 3650dobgols
bgandgybgdermds  gJb3amoigod®o  Igblbogdgdols  ddodg  odmgggzol @M
9O m3bodgbgarmgbo  dgydergdgeros  dogowmm  Igblog@gbols o3 ®@0  gem@dol
bogyedgen s 2oblbgoggdyano Sbo@mdoy®o LEOYJB9Ogo0l >OLgdmdols
©odoEsbRYMgdge  FodBo.  bybgdMogos,  @G®I  0ddmoigodgdo  Igblog@gdols

Sbo@mdoy®o  3m@gas@gbols Iglfogans dgdeamd, 9Yg®Mm bos@oy s Lolydggaros,
690Omzg0bysobsz00m godys@gdam 33a0 9390l Laoko®mgdl.

osgo III. 033moigo@g®o s gJbdmoiod@o dgblog@dgdol wobmzosiools
5dblbgeo dmegmgdo
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9JL3mozodyd s 0d3moiody®  Igblogdgdsl  dm@ol oG Lgdyeo
olm@Eosos o@ss  dbmeme  JodmmgBg®o  3mblbEagJdo, ol d@sgsmo
0dU394039b¢ gm0 3gamgomes ©oEslihgdgdgmo. gldgdodgbdgeo 3G 039dgmdol
oMo, d99b69d®0g0o, dgblog®gdols ©05dM% 300 gd e R IRICH AT Lbogdo®o
dggdengdgeos  mgm@oygao  dJoymdgools  pomgomolifobgdols  ao®gdy. o
©obmEosiool sblibs dgblog®gdol d@sgoemo Jmegeol Rodymgddo Liowgl. hggb
dogemgo  dodmgoboasgmn 03 3mabodyg® Jmegegdl, @@mImgdoi yggmobyg 3z9
blboob  33em9398do  domgdbye  Igogagdl, gomols dbdog s Igmegl  dbdog,
033g0ioBg®o  dgblog@gdol  33eggol  Lbgowslbgs g@o3bg dgoldyganrgl  sbogo
0 gmAogeo dJopamdgdobsngol LEodymol @Gmano.

9JL3ozodyd s 0d3mozodg®  dgblog@gdsl  dm@ol  obmzosiools
5>dblbgao dJmegangdo sdmbogomo ©gdoymgdgdol Jobgwgom 3oGmdomse dgodargods
2 xa9nop wooyml: 1. dmegagdo, GmImgdoi dgblogdgool 53 M@ gm@dsl dm@ols
2oblbgoggosl 3Mmmglgdol Lbgswslbgomdom blbosk; 2. dmwgengdo, GmImgdoc
olmEosool  s@OLgdbmdsl  doohbgggh dgblogdmgdol  goblibgsggoyao Lol gdgdols
>OLgomdols dohggbgdems.

0530s3003g@s©  asbgobognsgmn .. 3OmEgllvy wexnydbgdoya  Jmwgan gdl.
od Mg gdls ogiumgbgds  jm@o®gdol, dgbobgols @o sdm@Esbols ©gR0GoE0L

303mmgbgdo, OMIgenms Logydgge by aobgoms®ws 06gm®dsiGools gowsdydsggdols
Ombgms  mgm@os; Jmgdygmo  mge@ool  gOm-gOm  ggobsligbger  dmeogogsiosls
omdmopagbl “goo@obs — dgbs@ygolo gowsdydeggdol” dmpgeno (Roediger, 1987).
“09803000L7  dodmmgbgdo  9dg@glfome  5dbgbool  mgm@ogee  SblLbsl
BGROm™oEbgb o bogmgd  ggdopegdsl  5JGasebgb  0dd@ogodgd  wo
9JL3goizod @ Igblog@gdols dm@ol os@lgdyem asblbgoggdsl. doygbgoegsw sdobs,
dom  dbodgbgenrmgsbo  {gamoamo  dgo@ebgl  Igdpamdo  mgm@ogeo  dJowymdgdols
2obg0mo®gdsTo.

OMge0agAol “gos@obs — dgbs@ygobo gowsdydsggdols” (transfer appropriate
proccessing) dmegeds  3dbodgbgermgobo  Gmeo  dgoldyms  033g030EH YO ©S
9JL3e 030G @ dgblog@gdsl dm@ol s@Lgdyeo obmEosgools sblbsdo (Roediger,
1987).
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39blogdgdol  Lobpgdgdol  dmogegdosb  aobgobomoegn  igsog@ols
QIFLOO30Y@O  ©>  3OMEIRYOPY@o  oby  SBoEyEsMo30gmo  dgbloghgdols
Lolikgdgdol dmpgels (Squire, 1987), Guagobaols dgbling@gdols 0g@s@Joge dmwgemls
(bogdgmop  ©ogom  SPI dmeganl) ©s Dogdg@ol dgblog@gdol  dGsgmmdomo
Lol gdgdol dmegenls (Tulving, 1987; Schacter & Graf, 1990).

od dmegagdols aobbogngol Lodygogrgdom hggb 939309000 gogigem 3sbgbo
30mbggdby, 09 G 3obs3odmdgdols  Lbgoslbgs  Loboli  5369bools  @@™Ls
2obdgmdgdomo  3M5030ba0l by dgybgdamdsl, @sdo  Jpamdodmgmdl  53bgbools
Ol Igblogdgdol  gubjgoy®o  ©gRocodo s @  dgdobobdgdo Yyl
boggydgano  Amama i xobddmga,  obggg  ©dbgbool  3Jmbg  0bwogowgddo
0d3eno0d®o dgblogmgdol dmJdgogdsl.

3.1 “pgx03odol” dodmmngbgdo: jowpodgds — dgbsbgs — S8m@sbs

X0 goegg  obBogy®o  Fogmbomgmlbgdo, dmmo@mbo s  s@OLEME g
dgblogdgdols  dmJdgegdsdo  gobolibgeggdwbgb @ gaol@msiool  (v@gbemgolmdom
3MoMgdol), dgbobgols  (mobodgdmgg  @o@g®s@dy®sdo  3mblmeno@siool)  ©o
dmeml, smEagboli Bobgdl. sbognmpas® dom dodbamommyggs Jmysgosm, G®Igandocs
90mo  Fopabo (@gaolEMs3G0s) gom asblobgdygan mos®mbg (dgbobgs) obsbgdmws
s d9dgy ggeog bpgdmes dobo 3mgbs (sdmEsbs). gogmlmgmlgbol sb@om,
d0dgommyggols s dgblogdgdsl dm@ol dodoms aoblbgoggdols Fomdmowygbos
dgbsbgols Lobyg; dgblog®gdsdo o0bosbgdmps s@s mgommb mdogddo, o>Msdge  dobo
©9309bgbB>(305.  dodgommgzol  IgHonm@omn  sOOLEME g s  doBmbo 5@

0den gmbgb dgblog@mgdsdo dodwobomy dgdsbobdgdols aoblobwgmgdsls (Mayes, 1988).

068m@Is>300l  gosdydoggools mbgms  mgm@ools  Fo®Imdowagbangdo, 60-
0obo  Fangdowsb  80-0obo  Fangdoli  @olofyolodwy odbgbool @O®ML  s@OLgdyao
dgblog®gdols ¥9bjaog®o wgn030dol oblbsl dgblog@mgdol 3Mmi3gLol Lbgswslibgs
9603bg  (omImJdboeno  gxnocodom  Grommdebgbh.  jmEomgdols  ©gBoEoHOb
303mmgbols  mobobdsw (Butters and Cermak, 1988), odbgbos jmodgdol g@s3by
dolbognol s@sbsgdo@olio Lgdeb@Goiyn®o gosdydsggdol dgoga0s. O®ZYIE0s 5@
030mmb  9dsbGogy®o gosdydeggds, s@sdgo dobo L3mb@Hobyg®o ©sfygds. oJgosb
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aodmdobady, Lgdab@ogy®o o539 doggdols LE0d g o@mgdsd dgblogmgdols
393X ™gbgdel gbes Fgafgol baaro. gJusg@odgbdamo ggeasaool bogydggm by
o>admhbps, Gmd @I  LgdobGogy®o  gosdydsggds  5dbgbools dJmby  30Mgddo
dodmoaos dgblog®mgdol gogdxmdglgdsl 0fgggl, dog@sd ULosjmb@@merm xagxob
3ol dmbsfomggdbmsb dgos®gdom oli dsobz 3b0dgbgermgboss  ©sdggomgdyano
(Baddeley, 1982).

3OEodgool  ggoo@ol  dodmmgbol  gO®m-gOmo  goMosb@oli  mobobdsg,
068m@Is300L s gbolomgol gl yd LoGysEosdo bogkodms Log®Eom-p@momo
3063 9JLR-30d5b0dbgdergbols 5g3BMIsByy@o  jmpodmgds s Lfmege gl dgdobobdos
oMEggymo  >dbgbool IJmbg 353096396 do  (Mayes, Meudell & Pickering, 1985);

3963 9JLB o M0 0bgmAdsz00l  JMEomgdol J0MggEeo  ©9R0E0E0  FgMAoS©
0¥393L s@eagbol ©gxR03oRL. my xsbdBmga  3oMgddo  3mbdgJlBol  momgds
53B™IoG Mo  begds, gl bodbogl, M3 @olfsgamol 3OmEgldo  3mbdgdLEol
d0dob0dbgdegdbby  yydopwgdol  jmb3gb@@siool  asbdws  sdbgbool  dJmby
353096 go0l dgblog®gdoby 30bo@Goygdow ol 0dmJdgogols, Ao©5b
y90oemgdolomgol Loko®m @gby®dlbgdo @ololfsgan Lsdobby 0bgm@dsizosby o@
06905 dodo@mygano. gl Jodmmgbs od@G30Egol, M3 0bgm@dszool dgblogdgdsdo
aoboba®danoggdyansm  dgbobgs odgog@gdl Lgdob@Gogn®  35330@9dlL, @oli godme

dobo seEagbs dglodangdganos @olifsgaols Lo@ysEoolsgsh odmeyzogdeso.

9JOm-gam  3genggsdo  doolids  mobodI@mIgmgbmeb  g@mo  dgedm§dgl
JOEomgool  ©9x03040L  d03mmgbol  ©sdggdgoo  wo  ololifogemo  dobsgnols
Lbgoslbgs  Lgdsb@ogyg®o ©s Log@Eom-o@momno sb3gddgdo dogrosh 3dzodg (6
{od0) o  Fgodgdom  boby@demogo (25 (sdo)  gJbdmbogools  gdwgy.  dom
5dmohobgl, G®I 536gbools dJmby 0bwogogdo bosbdmgemg gJldmboiools dgdwgy
yggeos  dosbobioomgdaol  bom@dogny@  gm@o®gdols  obegbgh, 35T0b  @mEglss
bobg@denogo  gJl3mboioolsl bogmbd@mam 3ol dmbsfogmggdmsb dgosmgdbom
db0dgbganmgebo  ©gR0E0d0  yodmgmobps.  sJgosb  godmdpobody,  53@ M@ dds
©ool3gbgl, MM Loxydgmosw dEgdo®g ©IR0E0EH0 M8 JMEoMgdol 3OMde gdgdbom
aodm{ggmao (Mayes, Downes, Shogeirat, Hall and Sagar, 1993).

‘dgbobgols oby gmblm@owsizool ga0iodol dodmmgbs (dsp., Squire, Cohen &
Nadel, 1984; Zola-Morgan & Squire, 1990) gyaolbdmdl, Gmd dgwosay®o LoggmnJamols
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Voagdol  ©@obosbgdol  aodm  0bgm@dsios 053005639  oMslsgdoMobo  0dbs
dgbobyero o dgdamddo ggd gosgie boby@dderog dgblog®gdsl (sLimEosioy®o
Jgodo).

5dmBobol (s@agbol) ©ggoio@ol dodmmgbs (Warrington & Weiskrantz, 1992)
fobs  059390900L  Lofobosomdpgame 3@ 303906, GmI  3GOMbegds  LobEgds@ o
dogdol  ©gx030@ddo  damds®gmol s  dgydergdgero  bpgds  dgbsbyao
06g3m@do300L bgasbans asbligbgds.

od  d03mmgbgdol 396G oy@  3OMdagdols  [o@dmowygbl  ol,  @md
dgblogmgdol gobgdo, goblsgygm®gdom gmblm@mosizos s s gbs gddo®oye s
9O dobgmobopsb dbgamo asblolbgoggdgeros (Mayes, 1988). 30039 gl gmgaols,
dm (3937800 do3mmgbgdom OOYE0S >dbgbools dJmby 353096 gomsb
9JL3eoiodyeo Igblogdgdols o 3ggeo gm@dgdol 0b@oJBudmdols sblibs, oy,
bobdm gemg dgblLog@mgdols, Omdgeros 0dgosmo 2odmbsggrolols oMo,
M9BOMyOs Yo 53bgbools AML dgbosbyamos 5b 53bgbools @AM 9z9mglo 3bmds
mnogolggoe  asblbgdolmsob  Ygoodgdom.  @godoygdsw, hobl @md oGO3 goo
d03mgbols 5@  gydanos  ©sdsgdogmomgdes  oblbsl  bgdmombodbyao
olmE0s309M0  Bgbmdgbgdo. oJgosb  aodmdwobodyg, dsolids (1988) hHodmogsgrods
0ngbobo, @mIol msdobdowsz gowsdydsggdol Lbgowolbgs 3GmEglbo 53bgbools
Lbgoolbbgs gm®dgdol @AMl Lbgowslbbgopgodse bosbogds.

“30669dbGoL  wggogodoly” o Fgmblmaogsgool  wggogo@ol”
303mmgbgbol  Lodygoamgdom, obggg, LEowgl ogblbom  3G50d0bgol  dmJdgogdols
3006303900  odbgbools  IJmbg 353096390 do. (396 @og @0 3GOMdagds  0d5do
Joamds®gmdl, @md  mgommb  303mmgbgdo  5MoxgAOl  ©ddmdgbh  3Go0dobyols
>0 lgomdols ‘dglobyo, ONTE 0B gO5RYASdo 9A00gH0nbo{0bssmdwgam
dolob@gogdl ofg930.

©095030HOL  d03mmngbgdon  3G50dobaol  gbmdgbols  Sblbs  dgydangdgeno
o>dmhbs.  mydEs dmEgdymds  mgm®oygeds doymdsd dbodgbgamgsbo  @emano
Jgobergers  Jgdpamddo  0bxgm@IsiEool  Aoesdydeggdol  @mbgms  mgm@ogdols
aobgoms®gdsdo.
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32. 0mgE039M0l Mmgm@os: 4oEsGSbs - Bglsgygolo asmsdnBsggss (transfer —

appropriate processing)

Omgeoggao dgblog®gdol d@sgololiGgdyg®o mgm@ools Foboss@dogaos ©o
bobl 9lgedl Lbgowolbgs gmabodyg®o 30m3gLlgdol g@mog@nwsdem jowgdym gdsl.
dobo >b@om, dgblog@gdoli Lbgowslbgs wogomgdgdol goblibgoggdyemo dgldoegds
©53dM 30 oygmos s@s dgblogmgdol bbgowslibgs Lolgdgdbyg, o@sdgw Lbgowslbgs
3036089 30m3gLlgdby.  AmgEoyg@ds  Lasggmeo  3@m3EgLl-m@ogb@o®gdyao
doamdol hodmygomodgdsdwyg, 3M0Roggmse goboboas oli 3o@o@opdgdo, MMmIgams
boggydggen by dg@do o dogBg®o (Sherry & Schacter, 1987) dgblog®gdols Lbgowslibgs
LobEgdol o@OLgdbmdsl 3B 3039o©bgb. domo sb@om, dgblogdgdol LobEgds s@ols:
»3M00go0lL,  dgbsbgols o s@Eagbol d9dobobdgdl  dm@ol  OmogHomJdgogds
2obLobmgdymo, 3mbg@gdmo Fglgdol asdmygbgdom. dgblog@mgdol IGsgenmbomo
LoliBgdgdol (360> ayeolbdmdl m@ ob 3@ LolLEgdsl, Gmdgaoi bobosmwgds
dmJdgegdol @9besdgb@ydom aoblbgsggdbymo Fglgdom (3. 440)“

(M g0y g@ds dgblbog@gdols I@ogomlol@gdydo mgm®ool [o®dmdowygbangdols
Jolbob@gogdol  Logydgganbg  godmygm  dgdpgao 3OO0 Ydgdo,  @MIgams
dgbeOygangdols  dgdmbgggedo, o3 mgm@ool  [o@dmdowygbangdol sb@om,
‘dglodangdgemos dgbliog®gdol wsdmygzowgdgeno LolEgdol dgbobgd Loyds@o:

L 3gbdgdl dm@ol g9bdEombogydo wolmEosz0o;
2. aoblbgoggdyao bgo®mbyemo Lol gdgodo;

3. BgbBol dgegagdl dm@ol LEmJsbGydo sdmyzogdammds;

4. g9bjaombsgydo dgygmoglgdbenmds.

396J3ombosgma@o  obm@Eosgogde:  sdmyg ogdgmo  3geowgdol  (dog.,
slifogeols 0blB®M9(30900, gosdydsggdol Low®dg, Jmpsmmdol (33eoegds) ob
300mgbyao  (33@ogdol (3o, mogol  B3obol  sbosbgdol  Loddodg, SlLsgo)
dob03y@s0s wogsgrgboms ghmo Godol dgb@ g gdoby 360dg3bganmgsb aogagbsls
obgbl, dog@sd o  AmJdgegdl, ob  Lofobsowdwgam  bgyogengbols  sbegbls
ogomgboms  Lbgs @odol dgbdyangdoby. o8 gogaowsb godmdpobsdyg yggansby
2353039 gdgos  ©sligghs, G®MA o3 oblbgoggdyemo @ogomgdgools gy godsls
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dgblogmgdols  aoblibgoggdyao Lol®Bgdgdo  9bOYbgganymeygh. gl woliggbes,
09090l sbMom, Jobowgdos, doa®sd oMo sy3omgdgero. dgMgymo (33050900,

dop., OmamA 3 Lbgoslbgs ©ogoagdols dgldygagdolol Loko®m  yomsdydsggdols
30m39Lgo0, 02039 olmEoszogdl dgodamgds 0§ 3930696, Gmgooyg®o s@bodbagls,
@md dgblogdgdols gOmo s o0gogg LobEgdol Godyegddo (dop., 39M(39BEHY0 ©S
3M639BH Yoo 3M50d0b0)  oOLYIMIL  ogogngdgdo,  MMIagdoi  dgbedy
g0l bgpogamgbom (3o,  2owsdydeggdol  Low®dol  aogangbs)  odgrggosh
olm@zosiosl, dgm@aglh dJb®og @ gaobpgds olm@Eosizos 0d LolEgdgdl dm@ols,
AmIm gdo3 gOmIobgmolash sdmyzogdaaw asboboangdosh (Blaxton, 1989).

ooblbgoggdgmo  bgodmbymo  LolEgdgdo:  Inigdygmo  g@oBg@oydols
boggydggenls  Fomdmowygbls  536gbools  3Jmbg 3530963 ms  IgbFogerols  dgogaow
aodmge gbogo olmzoszogdo. Igblogdgdols ogoagdgdo, @M@ gdboz oM 339900
@9200mb0L  (dog., 303m35339L0)  @obosbgboll  gegao  gg®  LEYm©gds,  Ybos
2oblbgoggdyge LolBgdol g39mgbmwbgb, gow®g ol ogoegdgdo, MM gdoi 04039
5bosbgdol @AMl Fodds@gdom  LOymegdosh  (Squire, 1987).  gd3o®oyeo
>mdmbgbgdo  0d3emoizo@ygdo  dgblog@mgdol  aoblbgoggdyeo  ogogmgbdgdol, oy,
3050doby s s 3OMEgEYOYe Jgblog@gool ©ogomgdgdl dm@ols obimsosiools
oMlgdmdol dglobgd Fm{Imdl, Gmd o3 3Hodg®oygdol dobgogom Lokodm bpgds
dgblog®gdols dg3d0 LolLEgdol asdmygmeys. dgmols s ogBgdolasb asblbgsggdoom,
Omgeoagdo  dJoohbggl, @md dgblogdgdol asblbgoggdymo  Lol@Ggdgdol dmwgeo
dbo@me 0d dgdmbgggzsdos dobowgdo, my ©sdmyzogdbgero bgo@mbygemo LobEgdols
sOlgdmds B g03pgds  dgblog@gdol  aoblbgoggdyge  Fglgddby  woxgydbgdbyao
Bm@dgdol s@Lgdmdom.

LE®JSbERG0 EsINGoEISIE@MBS: HMgEoygMols sSbMom, KoJBo, GM®I mGo
oz gbol dggagdl do@ol o6 s@ol gm@gans3os, s@ss bogds@olo dgblogdgdols
25bLbgoggogmo LolBgdgdol 3mbGyemomgdolbomngol. 3sp., 3503063 ©s Gyangobads
(Hayman & Tulving, 1989) os@dmohobgl LEmdsLEy®o ©sdmyzoogoemmds  gohmo s
03039 Lo®dyggdol m®o asblbgoggdygmo R®oadgb@ol oldymgdol ogomgdgdls
do@ol, dogbgosgs® 0dobs, MM mMogg wsgomgds dgblog@gdols bsdpgoms® gMmo
> 02039 LobEgdsl g59dbgodes.
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396JEombogm @0  Ygumoglgdermds: Gmgeoagdo  dgdols ©s  DogHgmols
Lo{oboomdpgame, dgblog@gdol  Lbgopslbgs Lolgdgdol Lalo®agomme  dmerm
3@0HgO0 g doobbygl 9.¥. Fubdaombomyd dggmoghgdermde: Lobgds 0dwpgbow
13930803900 9bos ogml, Gmd dobo Gybj3ogdol Logymed  mogbyg swgds gg®
‘dgdeoml dgmadg Loli@gdsd (Roediger et al., 1990).

MM Jpox09®Is 05653 dO Mg gomob 9O S ‘dgodygdogs » 3OS SbS
‘Igbo@yggobo oesdydeggdols doamds™, Gmdgmoi d9dogy ©oT39090L g3dbgdes:

1. 3gblog®gdol Fgb@gdol Tgogagdo ©sIM oEgdygmos JMEoMgdolols ©s
>Eagbolal  Lodo®m  gosdydoggdol  3OmigLgdol  mobbggomsby
(Qoo@obs  dgbs@ygobo  gosdydeggos). @53 9Yp®m  dbyogbos
slifogaols o BglBodgdol gBs3gool m3gMsi30gdo, dom  939m9Lo
‘dgga05 Jobogmebgao dgblogdgdol Ggli@do.

2. 033@ozodydo s g9Jldmozodydo dgblogdgdol FgLEgdo dmombmggb
3500599 dog960L 4oblbgoggdye 3Gmiglgdl.

> 9JL3goiodg®@o BgbRgdol gl gegds dmombmgl bgdsb@osy®
(:»3Mb6GIBA YOS FSOMZoE0 50537 Doggdo™) gosdydeggdsl.

> 033@030H Y00 BgbRgdol dgbdygagds Loko®mmgdl 3903980 9w
300539353900 (,,dmbo(399900m — FoMMGoEo A o©sdYdoggdo®).

OMgoyg@ds degdlBmbol dJog® ho@o®gdymo g3eg30l aodgmegdom Lzows
35Lgbo aog3d gombgabg, My o gobs30Mmdgdl 9JlsdeoEo@d o s 03300 Mo

AabBgdol gy gdoll obmEosEost — domo  YbOybggeymazolbogol Lodo®m
dgblogmgdols gaoblibgoggdyao LolEgdgdo, 9y domo dgbdgegdolbomgol Lodko®m
06gm@Is00l  Aosdydeggdols  aoblbgoggdygmo  3GmEglgdo.  dob  Dgoods
slifogeoll M@0  ogoangds, ghmo  39M(3IBEHY  2osdydoggdsl  dmombmgs,

dgmdg 3o —  3mb3ggndeg®l.  39039BAY@o  oesdydaggoolols ol
dmbo{oaggdl Jmgmbmggdmesn  Lodyggdol (osgombgs, bmegrm  30b39RE s g@0
2osdydoggboliols - Lodygoms dJmgmbgds (2gbg@odmgds), dsp., ,,dbsdo © . . oo

(05M0Tbobom)*.  s@Eagbolsl, gOm dgdmnbgggsdo, o@Egergdms aoblgbgdol Lobg
(9Jb3oEo@dydo - 033goEod®o), IJgmeg dgdmnbgggsdo, aowsdydeggdol Lodko®m
3Gm39boL boby (3903980 w0 - §0bGIBH YL YO0).
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“aso@obs  —dgls@ygolo  aosedydsggdols” dogmol  Bodyegddo
a0 gdbEmbo dgblog@gdols wogsagdgdol dgldya gdsdo 93gmgl Igogagol gams,
amegbsi  dgblogdgbol  LobEgdgdolgseb ©odmyz0 oo, aosdydeggdols  Fodo
olfoganolis s smEygbol WOML gOMAsbgml gdmbggmes. sdMoys©, 390(39BGIE00
Eobfogaool ogomgds  39@GeBH  HabHIcdo  (Lohygol  webogagds
(033@0i0R M) ©s aMoxgdymo  dobodbgdom asbligbgds (gJldemozody®o)) o
306GIBOH P YH0  wobfogmol  wogomgos  JobgggHhemgO  HabHgddo
(0odmygoegdgen  3ombggdbg  3oblgbo  (033@oGo@ycdo)  ©o  sdMYg0Lgdgero
o 96s  (9Jb3o3od®0)) 93909L  dggal ¥bos odegmebgb.  9JL3gMH0dgbEyen
3320 935do gl dmbso3gdgdo woEsLEYMW..

Omgeoageol  sb@om, 53 dmboigdgdom  Bgocgds  Igblogdgdols
dasganmboomo  LolLFgdgdol  doamdol  5@FoOMgdygemds;  mPdEs  93BMMJdo
5bodboggh, @md gl dmbsigdgdo  xobd@mga 3ol dmbsfoggbmsb  0gbs
domgdyao.  odbgbool  IJmby  obpogowgdmsb, od  dopgmdol  GompergbdTo,
Jobognmebgeos, @md  dom  bo@dsgoy@o  3@s0dobyo  gJlbgdom  39M(398E Y
AabBJodo, Fog®sd 5@ 3Mmb3gnAYIY®0  BHodol ogsmgdgddo. 53 dowamdosb
30d03d©0bsdgmdls, ™3 09 39039800 200539 dogg0s ‘dgbobygano,
Ygboden gdgeos, GmMI mogol Bgobol sbosbgdol aodm godbgengdaeo ogml byl@o
2ood9doggds,  ob 53 aoodydoggdol  dggagdol  aodmygbgds  (gm@odgdols
©0g803030L  do3dm@Bgbgdo; Butters & Cermak, 1975). 536gbool dJmbg 3ocdgdols
3@50dobyo  dbmgrme  3g0(39BH Y ©ogomgdgddo  @mI  ymgomoyem  bo@dols
QoM gddo,  dodob  Imizgdyewo  dmgao  Logdosdolo  odbgdms.  dop@sd
ddsgom@oibmgeb  33agg90do ool ygdes, @md sdbgbools Jmbge dgydanosm,
51939, 3MbEIBAY YO oz gdgdbdo IglOyagdol be@dsgyy@do mbols dow(ggo.
sbyg, M3 Amgeoyg@ol Jopamdsi Logds®obsw gg@d blbol 3gangggdols dgogyom
>@dmhgboge wolimgosgosl dgblogdgdols 0d3mogoGc ws gJldomoahy® Go@dgol
‘do@ols 536gbools dJmbyg 353096@ gddo.

Omgeoa9al Joymds bogdome bogmazog®o s@dmhbos 0d mgsgbsb@obom,
@md  Iob  gydopwgds  aosdobgogrs 03 39039RRY  30m3gLgddy,  Gmdggdog
d60dgbgermgobbo  o@M0sob  3Ms50dobyolomgols (Roediger et al., 1989). odogg @M,

305580 ©> oo (Graf & Gallie, 1992) owbodboggh, @md bgdolidog®o dowymds,
@mdgeroi dgblog@gools bbgowslbgs LolEgdol s@Lgdmdsl 5d@30i3gdl, byga 3@
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dom Loy dgeo s dgdomy A3y doggbols aoblbgoggdyano 30m3gbgdols
5Ogdmdalioz bws omgomolifobgdwgl.

3. 3. ULjgoog@ol BmEgmo: EIFDIASGEOPYEO  ©S  SASEYJESAS(304E0
dgblogdgds

09 POMoM0 3Mo0gb@ol dobgogom dgblogmgds bobdmgerg ©s bobpa®danog
QmAdgdoe  oymaxzs  (Atkinson &  Shiffrin,  1968; Hebb, 1949), Ujgs0g@ds
05b53dOMIg0gdbmob  ghmo  dJmobpobs  boby®daogo  dgblog®mgdol  ogmags
dgblog®gdols dobss@lmd@ogo sb3gdHgodol pomgogolifobgdom (Squire, 1987; Squire &
Cohen, 1984). UJ35090L o063 gMglgdes  o@s  gosdydaggdol  ©mbggdol oy
dgblog®gdols I@sgenmbomo LoliBgdgdo, s@sdge ol, my Gmam® s@ols dgblog@gds
m®3560bgdgmo s mogol Ggobo @mam® obgbl olifogmol s dgblogmgdols
9bOYbggeymesls  (Squire et al., 1993). dob dgblog@gds ogm 0d  bgo®mbyao
LobiBgdgdol  Loxyydggenbg,  OmIamgdoi  obo@mdoyg®mo s Fobom@myoy®o
390390093980l Lodygomgdomn goblsbmgde.

LJgo0g®gol dmwgendo  mogols Gg0bols o gd g gdoby oydEbmdom  bgds
3o 3990 LboliGgdgdol aodmygmels, @mImgdoi  gosdydaggdol asoblibgoggdaeo
30m3gLgdbg  5@0sb  3oligbolidygdganbo.  olggg GOmamaE  dowolodydsggdgmo
06gm@ds00l  bobgs  aoblbgoggdygeo, obggg  goblbgoggdymos  gosdydsggdols
Lobyg, Gmdgaoi  Lbgowslbbgs dmyado  aoblibgoggdygmo  dodwobs®gmdl;  g.o.
LobEgdgol dm@ol gHmogammbdols dglsdggdanmds dognosh dgbeywyaos. Goms
9L YAHN0JOMMdS ‘dglodan gdgeno aobogls, Jogands Aosdydaggdols
3oblbgoggdygmo  3Gm3glgool  dmbs3gdgoby  oyM@bmdom  0bgm@dsizos  Pbs
‘dgobobeml obgmo gmeols Lobom, @mdgaoi Lsggm®og aoesdydsggdol dgogaobasb
db0dgbgemgboe aoblbgogogds. gl gmwo Jdbol dmbogdms sbog LEH®YJH YOS,
Omdgeoi  Lbgowolbbgs  3@m@i3glgdol  dgoodgdolbs o  agbg@ogoboiools
Lodgomgdols  odgmggs o  ©gges@saoyger  dgblog@gdsdo  obobgds. gl Jdbols
aodmEogmgdols 0y sbfogamol  3Om@Eglol  Jgogase  dgdgbogro  godBgdols
s gbols Loggndgganl. ©gies@sioygmo dgbbog@gds dgoosay®o Laggmdamobs ©s
©09b39Bo M0 LEAOYJHYOgdo Igdomdbol gogase B9bjaombo®gdl, slg GmI I
LAOYJBOgdol @sbosbgds Igblog@dgdols wodmggggol ofggal (Squire & Cohen, 1984).
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SdM0a00, ©gzms@Msizoye  dgblogMgosdo dgooll obifogmols ©s dgblogdgdols
4gges ol gm@ds, GmIagdo dbgbools IJmbg 3009l woM@ggymo >Jgm.

slifogmols o dgblogdgdols ol gm@dgdo, @mIagdoi dbgbools IJmby
300gbobomgol  bgardolofgomdos,  gobolobwg®gdosh  3OME YOm0 oby
SOdEg3maMsiogeo  dgblog@gdols  36gdom.  sOogieedsioygmo  dgblog@gdols
dmJdgegds ganobgds oligm ©ogoemgdgddo, Moo 3530963 gd0 390 o53bmMdogM9dgb
Voalygao aodmaooemgdols gogagbsl.

Mg s@si30gmo  dgblogdgds Fko@mEss ©s3egdodgdoymo  wslifegeols
sgomgoolisl 3odmygbgdaeo Aosddaggdols 13930930399 3036039
LAOYJAHHOgdby.  dobo  dgdgbs s  dgbobgs  bogds o3 LEOYJBHYOgéol
3 obbBogg@mdol gbom, o3 bodbogh, MM wolifogmols Lo@ygsiool godmELogmgds
o3 bLAOYIBHYO ool 3gEoegdsls 0{ggal. 3@0dobyols 9539]Bgd0l s@dmzgbgdolsls,
9L g0 gdgdo AoMsdsgogmo balbosmobss, 35dob @mwglsi hggzgool smgoligds

LEAOYJBPOgo0l boby@denog dmwogogsioslt 0fg93lL (Squire & Cohen, 1984).

dgblog®gdoll  ©ggeEs@sEoygmo s sMdEggomsizoygeo  LoliBgdgdo
Lbgoolbbgs  @9309bgbRo3090L  a9eolbdmdgb,  @mdmgdbsi  gOmdsbgmols
hoboigangds o@  Ygydemosm  (ob. LJgds Ne3). oliobo goblibgogwgdosh dgbsbyano
06gm@doizools  Lobgmdom,  dobo  aodmygbgdols  bgdbom ©@> 0d  bgodmbyao
LobEgdgdom, @mImgdoi  Lodko@ms  domo  asbbmdEogengdolomgol.  53@mMgbdo
oliggbosb, @md Uoddg gbgds ®® Gubesdgbdydom aoblbgsggdye Gmwbols ©
dgblog®gdoll  gm@dsll s o3 goblbgeggosl  olobo  bgg@m@myoy@se
2ob300mdgdymo  odbgbool ML goblbgoggdymo  FodBm@gdol  bgasgmgbsby

0539909050 gbyyamdsdo bgwsggb.

gz sMszoygee dgblog®mgdsl bgsog®mo ymagws bgdsb@ogzy® ©s g3obmoy®
dgblog®gdo; 930bmey®d dgblogMgdsdo obobgds gobiwommo  g30bmwgdo, beoam
LgdsbBogy®  IgblogMgdsdo  Lodgs@ml  bmgowo  gmwbs  (dmbsigdgdo,  RsdBgoo
Lodygs®ml  dgbobgd, obggg 300mgbgdols dgbobgd). ©ggeodsigoygamo  dgblogdgds
bolosmpgds dmdbogno, LF®sxgo 339domdom. o>©sdosbgdmsb g3obmeymo dgbliog@gds
ol oganoli Lo@ysiool 3bmdogdo gobligbgbom 0ds@mgds.
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Omam®3  bgdsbRogydo, obggg g3obmwydo dgblog@gds oM owgdyaos
d03m3oddoga@o  Lob@gdobs s  obmob  ©ogegdodgdygeo  bEOYJHYOgdols
dmJdgegdobyg, sdobmsob g3o0bmwydo dgblog@gdolomgols d60dgbgamgsabo s@dmhbos

dgdeol Fogrgdol dg3a96bgdgero g9bjiombodgds.

LJgds Ne3: 8gbbogmgools jeoslbogogsios (Squire & Zola-Morgan, 1991)

99bLOIMIBS
RIS SGSGOIR0 SHSRISLS@SGOILR0
(DILIL0GOBIA0) (0332060GIG0)

J65™mIBO 305030600  3oAOBN30  S@HOSLMGBNSGOIHO
BodBIGO 3(M3R36Js0

H33330) 3RdLO3IA0 RILVO3RS

©g3eroms30gmo  dgblogdgdolbogeb  aoblbgoggdom,  s@o©gaes@s(3099e00
dgblogmgds — dgblog@gdols 03 gm@Igdol 3GMEgLgdol bog@gdos, Go@ oG oMol
©53M 30 oo dodmysddomy@  LobEgdoby o dob  gybdiombodmgdsby
odmgoegdga bbgs LE®YJB®goby. dgblogdgdol gl gm@dgdbo Gognmygbg@ydow
YROM 5@ g hodmyomods, Lobpm, 3mblLoLEgbdyu®os s gosd(yggd Gmels
SbAgegdl podydolb bHodygmadby yogomeeoy®, ogEbndoghoge @gsdigogddo
(Squire et al., 1993). doybgpsogo® odobs, GM3 (3bmbdogdo smEagbs dgydan gdgemos,
dombg  do0bz  obpgbl  gogangbsls  [obs  godmEpoegds.  Imbimgohols  dbgsglow
Lgsog@oi  osbpgbl  s@opgis@sioygmo  dgblog@gdol  3Gm3gLlgdol  aogmegsls
®5dwgbody J39LolRgdsw: JMab6oB @0 @0 IBGmEG a0 baaggdob,
306300m39darmdol s  39H3gRG o d@sodobgol  (Moscovitch,  1992).
3003980 amo @ doHodgmo  Bzgggool  @obsgars  ©odmgogdgeros
bgbA®oo@d9dby, 39Odm, goges@ydls  (3Posh  dodmgls)  ©o  3Y@odgbdby
(hgbbmbyg), @o3  dgbBobyBmbols  Jm@gol  3Jmbg 353096 gd0L  33Ergg0ms
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osLAYOES, OMIgmmsi  ggd  dgdagl 53 Fodol  ogsangdgdol  Igl@yemgds
(Squire et al., 1993).

2ob300Mdgdygamdol  3Gm3gLgdosb  536gbools  IJmbg  30Mgddo  Ibmenme
do@Bogo bodbsdol Gggwglbol godmfggges dglodengdgaro. g@m domsmo wmbols
3ob300Mdgdyyammdols  3OMEgLgdo,  GOmym@E  hobl,  od@gzs  d03mgeddglols
©5b0obgdolisl, o3 0d5bg  Joobodbgol, M3 o3 dgdmbgggedo  dglodangdganos

d60dgbgermgobo MmO giEeMsSE0Yeo, sliggg Mo e sMo30Eo 3MMm3glgdo
(Squire, 1987).

dbaogbo  Lodbgamggdos  3@50d0baol  989JBgd0l  gansboggogoiosliosb
©5353d0@gbom.  mogesdodggmse  obobo  s@sEgms@sioyo  dgblog@gdols
QoM gddo  aoboboagdmebgb, Moash smgobgdygmo  3mEbol  Mg3@mgbgbE o30S
033g0030R YO bpgds.  sdobmobsogg,  3M50dobaol bmgogdmo  ogoggdols
dgbolOygangdans  Lodo®m  bpgds  ©gzmsdsigoye  dgblog@gdsdo  s@Lgdyao
@9309bgb(Ho30900L  s@Epgbs (gams ggBosmgmo, LoGygogHo 3Gs0dobyobsmgol),
@53 goOmo  dgbgogomn  0dsbg  gBYyzgergdl, @md  3@o0dobyo g e sMS309@0
3MEbol gOm-gom gGo@dsl Fomdmowagbl. mydas wygms®sizoygeo dgblogdgdols
oblobmg®gds  gyaolbdmdl, @md  0bxgm@dszos  3bmdogHo s of@oydow
3odmygbgdoeo 9bos 0gml, @o3 3Ms0dobyom dgdgbogo mEbolomgol dgylodsdme.
>Jgwob 3odmdobady, LJgo09@ds o9dgo, “™d 36050dob 0 ‘dgodan gdo
©IMYIORIOILO  0gel  AMRMOE  ©YILOIOIGOYEo,  dbJg)  3OMEIRYO Yo
dgblog®gdologeb. 3Mo0dobyols abom dglodengdaos s@s dbmemo 9339 >OLgdyeo
‘d0boodlgdols  s5JBogodgds, oMsdgo  sbogno  sLmEosizogbol  Lfsgmsi.  gobsowsb
sbogn 0663m®Io300bg 3Ms0dobyols gxg9d@o 36gbools IJmbg 3o®ms dognosh dz0Mg
@oibgdo  woxgoJlodws, UJgo0g®ds  homgoas, @md  Iobodwyg  woygo3doMgdgao
Lo@yggdol  sbm@os@og®o  sgsgdomgds 03 bgo@mbya  LEA®G YA Yagdbgs
©5dM30gdbyeo, OMIgeoi 5dbgbooll @AOML @sbosbgdyeos. dolo sb@om, sbogo
sbmosz0gdol  3Ms0dobgo  dgodangds  ©HIESMS(B0YR0 @S SMSO LSO S(309E00
dgblogmgdols 9@M0gOm3ogdodl gdgs®gdmogl (Squire, 1987).

Lodmanme  xoddo,  Lgoog®ds  ©oydgs, @M ©93es@sEogEo  ©s
Mg s@s3oygmo  dgblog®gdol go@es dgbodangdgeos Loggm@og 3Gs0dobgols
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LolBgdol ©oTggdoE, Gowash o3 dgdmbgggsdo dgbodangdgeno bgds Lbgswlbibgs
9JL39M0dgbGyan 33em 93530 Jowgdymo gogagools sblbe.

34. ergobaol doEamds: 0g@s@Jogmo dmmgmo

Ayegobyo 9ON-9HM0 30039 moyobo 040, 30b(3 30360 9®0
gLodmenmyools > bgodmegioJmamyools QoM 96do dgblLogmgdols
‘J0boo@lmbdb@ogo  ogmas dgblog@gdol  g30bmeyd s Lgdeb@Gogyn®  Loli@gdgdowe
demosbeobs (Tulving, 1972).

930bmey@o dgblog@gds, dJobo sb@om, 3sLybolidygogemos g30bmwgdols @
dogagbgdol  @OMom-bogdhiomo  dosbosbosmgdbengbols  dobgogoomn  dg@hggols @
dgbobgoby. LgdobBogn®o dgblogmgds 3obybolidygdgeos gbol godmygbgdoby. gL
>0l dgbRogygdo  Lopaobdy®o, ®mdgendoi  msgdmy®ogos  obogools  dog®
OB oo 3m©bs  Lodyggdols s ULbgs gg@dsgu®o  Loddbmamgdol, dsmo
db09gbganmdols s dom dm@ol gogdodgdol, (gbgdol, saam@omdgbols dglobgd.

JoM0mo ©5dggdsl [omdmopagbli oli, Mmd sesdosbgdo Loggmesd {odligenls
SOLAMSJB Yo 3mbolash goblbgoggdymmsm 0bsboggb.

993000990 dmbo39dgdols aobbogrgowsb ©o Lgdsb@ogyg®o s  g3obmey®o
dgblog®gdols dobslbosmgdangdols godmymaosb hobl, G®I Fyagobyo gg@dsgy@o

3050dobgoll  ogoemgdgdls  (Lodygol  0©gbRoxogsEos,  Lodyzol  @sadgb@ols
slOyagds) bgdob@Gogyn®o dgblogmgdol ogsggdgde aobobognsgls.

099 GYegobyo mogol 3oMggan 39deogo3090do Lgdsb@ogy® ©s g30bmey®
dgblog@gdoll dm@ol goblbgoggdol Gmaym@E 2 3s@omgma®  ©s bofoermddog

osdgnsmsg dgblogmgdol LolBgdgddo bgwogl (Tulving, 1972), dmggosbgdom Isb
>mbodbs, ™3 dgblogmgdols 9L ™m®0 Loli@gds LEO YA PO Y s© ©S

396JEombogry@se aogmgogos (Tulving, 1986).

Ayeogobyds 1985 Fanobmgols  hodmoygsgmods  dgblogdgdols  LobEgdgdols
dmbmog@s@Joygao  Lsdbsfogosbo genslogogsios (Tulving, 1985). yggensbg  Jggoe
Logggby®dl  (o@dmopagbl  3Om@Egog®geo  LobGgds, dgdwegy  Loggbydbgs
bgdsbBogydo s  dowagll  [o@dmowygbl g3obmeydo. o  dob  Slggy
Foddmowaobs 3o geo @0 dydomdols 300bz030 09Mo@ Joygano
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503 gdsMgmdols  gomgommolfobgdom.  ygmggero  dopogno  Loggby®@o  Fobols
FgR3oLgogdbgs  odmgowgdagmo, 0ydas  Jages  Laggbydl o  goshbos  bgos
Logggby@ols mgoligdgdo.

3GMEIRYOIo  JgblogHgds  obwogoel  LHodgmobs  ws  Bgojiools
s 353dodgools, 0 LE0d e gdby Mgo30@9b0bs > 300 gdmbomsb
9O00gO»Jdggdols  Lodgoggdols  odanggl.  LgdsbBogy®  dgblogdgosl  dgb§gal
bodgs®ml  39b@omy®o  dmpgeols  3mbLE@godgdolbs s o3 dgb@ogydo
dobod @ s30900m dmJdgogdols dogns,  Gobmgolbs Lodo@ms Lodgo@mls
390G9BO IO @309bgbHo30gd0, b mdogdHby  gdgeme  @oggodggdel
‘dglodan gdgomds. 930bmEY@ dgblLogmgdsls, 05353 go0m ‘dgL§ 3L 9bo@o,
3003y oo aobLoeo dmgegbgdo 2oblobmg® o ®Mols ©S
50 dEgds®gmdol  dobgogom  39AOLmbogy@  olHmM@osTdo  gobosmoglml s
o gb@oaml. dmbmog@s®joygero domdol dobgogom, dbmerme 3G gYO Y
dgblogmgdols dgydaos m@o Lbgs Lolgdobash sdmyzogdems dmddgogds.

0ommgge o3 LolEgdsl  @mwbol  dgdgbol,  ®9309bgbGoiGools  ws
2odmygbgdol  Loggmedo  dgmmeo  goshbos.  3GOmEgogdye  LobEgdsdo  dgdgbs
J3930L  gbom  bmOEogmegds,  35Dob  AmEgbs  Fodymo  dmJdgogds,  oby
3036080 M90]30900  ob  Lygms  woz30M39ds  Lbgs  m@o  LolEgdobmgobss
odobolbosmgdgano.

30m3geYa e LbobEgdsdo dgdgbogro 0bgm@dsizos 9RO®M 3GYLIA03R Y0
30009  sm{g®omo. ol s3bowgdl dmdsgsa  ImJdggdgdl  Fo@lgeols dglobgd
06gm@Isizools dowgdols godgdy. o dgblogdgdol ggogmgdo g0 o asdmoygbgds,
0M5dge  obfogamol dgegyoe  Lol@Ggdsdo dmbos@o  3geromgdgdo. Lgdsb@ozn®
dgblog®gdodo, sdol  Lodo@obdo@me, begds badgs®mlb  s@{g@s,  L3gaogogzygo
dmddgogdols 09 J3930L  aobbmdogmgdol  asM9dg.  g30bmeyd  dgblog®gdsdo
Lodgs®mb s g@ol M9309bgbHoios bpgds bydogddy®o wwdmols ©s Logdiob
dobolioomgdangdols gomgogolifobgbom.

3Gm™Ebols  godmgangbs  LolEgdgdl dm@ol  goblbgoggdyeros. 3G90 Y
LoliBgdol sbobosmgdls @goemdols @olifogmol Lo@ygoEosbmsb ©sgzog3domgdols by-
139(3080390mds. LgdsbGogy®o wo g3obmeydo dgblogdgds dob gmbbg dogrosh
dmgbogno  Lob@gdgdo s@osb.  g30bmeygdo  dgblogdgdbolomgol  Godoy@os  dg-Us
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3obaws.  Gyewgobpo  (3bmbdogdgdol 53 Jpamdodgmdsl  o@{gal  @mama 3
>YBMbmgB Y@L, oby 0bwogoo msgol 0IbRYOMSLS s sOLGIMASL  bsgygm@dog

199609JB 9O ©O™To asoboiols (Tulving, 1985).

3 LobBgdol hodmysaodgdol dgdwgy BHegobyds dogBgOmsob gomoe 2sdmym
5 LobEgds; 30mEgeydgebs ©s LgdobBogy® dgblog®gdsl dm@ol dob osds@o
390398 Ywo  Mg30gbgbE o300l Lob@gds s bobdmgeng dgblogdgds (Tulving &
Schacter, 1990; Tulving, 1991). 356 dgobo®hybs dgblogdgdol LolEgdgdol 0g®o@Joyano
9D0009OME5]39309doMgogmmds; bgos LolEgdol ™m3g@siogdo Jagos Lol gdgdbgs
©53M30goymo, dsdob  OmEgls  Jgges  LobEgdgdl  bgws  LolLEgdgdoliogsb
9900 M0 Id@sE M3gHoMgds dgygderosm.

sbogn  LoliBgdol  Fo®dmowagbl 390398090 M3309bgb@oiool  Lol@gds,
Godgaos  3sbygbolidygdgmos  mdogdHadel  3gOGEIBHIL  0wgbHoBogeGoaby  @s
boggydgano  9ogglh 39039809 30M50dobal (o3 dnbob@gdsl 0bosmgdl sliggy
do3B9g®o(3, (Schacter, 1990). omgergds, GMI o 0bxgm@AIs3z0s dogosh b3g00039®
309193560z n®  ®93Mm9b9b@sG00l  LobEgdgddo obobgds, op., Lodygol ¢m@dols
Lol gds Lo@yggol gdobs S Lo@ygol  x@ogdgb@ols LGy gdols
ogomgbdgdoliomgols  ob  ™dbdogd@gdol  Lob@gds  gobygogydo  mdogdBgools
aooliodydoggdmoe. 2osd(yzgd Roddmal [omdmowygbl ol, @md o3 LolFgdol
QoG 94do ‘dgbsbygano 06x8m®@d>(300 ©05dM9) 30 OIS Lgdab@oggco
o539 doggboliogeb o  dogosh  @odmgowgdygmos  sbifogmomo  LEodyegdols
3903980 dobolbosmgdegdby.

390398390 M9309bgbG o300l Lol gds 3®50dobybg dmgosbom gg®m o590l
3obygbl,  gobsoob  3mbEgndYmo  3Mo0dobaol  ogogrgdgdo  Lgdsb@ogyn®
20539 dog905L  dmombmgl. sJgeb  godmdpobody, MbEIBA PO YO  3M5030by by
3obygbolidy gdmow, Guagobyol sb@om, jgamsg LgdsbBogy®o dgblog®gdss.

Lboggmodo  dmwgaol  dgdeamdo  aowobgogolsls  Byagobads  smeygbols
3obb@sbyermdols dobgogom dgbLogmgdols 5 Loli@gds 0530050 oo ym

9JL3@ 030G YO s 03303E0EAYO Fm@dgdse. 5T mgobsb@olom, 3GOMEILYHYmO
dgblog@gds, 390398090 ®9309bgbBocool  LobRgds s  ULgdeb@ogy®o
dgblog®gds 0d3eoa@yg®o dgblog®gdol gm@dgdse asbobogngds, bmenem bobdmgang
dgblogmgds s  g3obmeygdo  dgblogmgds —  gJl3gogo@y@ol.  dgblog@gdols
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LobiBgdgdol  gamsbogogsiool  dgigerol  gods,  Gyergobyds  SPI dmwgendo
doosbeobs LoliGgdgbols s 3Mm3gLgdol POMogOmEsogdodgds (Tulving, 1994) (ob.
agb®ogoo Ne6).

gbBogno Ne6: Gyyengobaols SPI dmgeno (Tulving, 1994).

Lol gds Lbgs (3690 Jagbobdgds S gbs
doRmagmmo hggzgdo
360G 00 hggggdo
3MM3909HYE0 550093530900 306mdomo sl ogms 033e00304 M0
3odmdomo sbmEosEoyg®o
olifogems
LEA®NJANONeo s g
@ (6 eBoIE A CICaieL
09309bgbBoEools 3@s0dobyo %mtggs 3 = 033e00304 M0
bobiggdo) Lo@ygol Ldgbomo gm@ds
begowo goddgdo Log® 000 .
bgdabdoggao (3M©bs dododmgdomo 0ddgrogo o
ddo 30bgo@@o
3063900 bobdm gemg >900GHMO Y0 RERECRIVH Y
o 30tgbyeno
930bmEY®o R — 9JL3eoEoddo

SPI 60dboglh  Lg®oygen, Zo@omgea® s ©odmY300gdge  aosdedoggdsb.
JoM0moEo  ©5dggdes,  Mm3  aoblbgoggdym  gmabody®  Lol@gdgdel  dm@ols
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Foddmoey bl bgdob@Gozn®o dgblog®gds, dmdgendoi bpgds Gmym® 3 3o@mgbyao,
53BMdomaMsgoygao, sbggg Ubgs godao  smgolgdbygamo 0bgm@dsiools ‘dgbsbgs
(Lodygoms  @gdlogmbo, omdds, @MEbs, 53@MbomaMsgos).  dogzBgmol  sbGom,
dgblogdgdols gl LolEgds goblbgsggdymo dmeyegdolysb dgoagds. Lodyggdol,
(36909%0L,  3bmdogro  Lobggdol o  o.9. 3bmdogdo  3mEbs  ©s3Mogdbymos
3MEboll  gbodsdolo dmeymobs s gobmdogdgdol Loli@gdol o0b@gdsdiEosby.
09 53 JoEYmoEsh  0bgm®Ads30s  AoEeg3gds  gg@mdsmy@o s  dMEGHMAOYE0
M95J30g00L LobEgdsl, Logdg gbgods 033gwoEodY® 3MEbsL, 3MEbLOL b goblgbgdols
(36mdogo godmiLoggbols ao®gdy.
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dodob,  @mEgboi  ao3bmdog@gbols  Lol@Ggdsl  dgydanos  0bgm@Isiools
LgdsbBogydo ob  ©ggEeMsiogm/g3obmey®o  dgblogMgdowsb  gos]@oydgds, od
LoliBgdgddo dom9dygeo 06x8m@Is>300l 2obb@sb aobligbgdolomgols
5dob@ g gdgano LobEgdos Loko®m.

390(398HYwo  3G0dobgobomgol  DogHg®o  godmygmgl  (39b@ GOm0 Y@,
309L9dobBog @ 390398H Y0 Mg30gbgbE o300l LolEgdsl. gl s@ols L3gEogosy®o
Joygagdolaeb  dgdpas®o  LolFgds, ®mdgedog dmEgdgmos dmEsgy@sE
13930903900  0bgm@dsos  Lodygggdol, mdogddgoolbs ©s  Lbgs  LE0dygagdols
gm@dolbs o LEA®YJBydol  dgbobgd, dog@sd os®s  ULgdobGogy®o 0bgm@dsios.
33503060 “5JB0g3o309M0 0gmA0olash” asblbgsggdom (Schacter, 1987), LEodyeols
Jofmegdolols gl LobEgdgdo o@s dbmeme oJB0g30Mwgdosh, s@sdgo  dgydeosm
1393098039900 390398H Y0 M93M9D9bR>30gd0l sbanowsb Fo@mdmJdbs.

>dbgbools dJmbggdmsb 39039833 Y0 @9309b9bF>300b Lol@gds
06@oJBMos, 35Fob  OmEglo  g30bmeydo  LobEgds ob  gogdodo  g3obmoy®
Loli@gdols o ao3bmdog@gbols LolEgdsl dm@ol o®mggss (Schacter, 1987).

396398H YO0 3G50dobyo 0fg93L bgdsb@ogy®o dgblog@gdol LoliGgdols
dJoogogogosl o6 gglgdol  Lbgs  LolLEgdgdol  OmameaE 3903980900
@9309bgbB o300l Lol gdol bogydgganbyg. god@o, GmI 3@50dobgols (3o 397900
Lobggdo derogdogds @®ds LgdobBogydo aowsdydsggdol abom, o3 dgdmbgggsdo
aoboagoo bpgds (ob. Lgds Ned).

IJgdo Ned:

>@dolid e gdgemo Lol gds

353bmdogmgdols

Lobdgds \\
\
\
\
\
\
930bmey®o LgdobBogygdo 3OMEIRIOYo
3gblog@gds > 3gblog@gos 4 PRS dgblogdygds
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>d®oa s, 9o @ol >HBGom, 39 0 335030620l sdm356960 o b
Y 36 HIRICH IO ) (309 3939

390G98HIR0 ®g30xbgbGHozool LobEgdol, bowe  3mbEgghgsmg®o ©ogomjdgdo
— 1gdsbBogyn®o s bofommd®og g30bmeydo dgblog®gdols Lob@gdol ojBogsEost.

3.6. mgm@ogmo dmpgmgdol g sdgods

hggbl dog® gobbogyyamo  mgm@oygmo  dmpgmgdo  dgodangds oo SYMIM
033g0030RM0  dgblbogMgdol go®dgdem by gamdols  do@omswo  3md3mbgb@gdols
dobggon 3 mg@dosb  Lgomsbg:  dgblogdgdol  ogogmgdgdo —  gmabodygdo
30m39bgoo — bgdgymo LEA®YJHYOgdo.

od mgoglsb@olbom, 4g9esbg LEOYPmymgzgogo osblbols Lodyoengdol odgnggs
530096039 Jmegenols dJoMomspo ©gd e gdgdbol aog@mosbgds (ob. Ligds Ne5).

LJgds Ne5: dgblogdgdols aog@mosbgdygemo  jmabo@dg®-bgodmalodmemmaoydo

de@geoo.
bgo@msbos@mdoydo
LA YIH Moo
ogogdols < > 30608 9@0
dobobosmgdengdo 30m39bgo0

390dme, g. Byegobaol  og@sdJoygmo  Jmpgmobsmgol  sdsblosmgdgeno
dgblLogmgdols dasgoe ol gdyg®o doamdols 06gm@dsz00l 300539 dogg00ls

Lo@®dol 3M06(30390m5b  259@m05bgds  Lodygomgdsls odanggs  soblbols  Gmama 3
9OMo  ©s 03039 0bgm@dszool  gg@domy®d  ©s  5MoggMdoE Y@ o35 gbgddo
aodmygbgds,  obggg,  wolsbymo  sdmEobosb  aodmdpobs®y  0bxgm@dsiools
Lbgowalbbgs dgdoygbgero 3md3mbgb@gdols @odmyzomgdgemo swagbs. do®gmgohols
dogano, OmIganog omgoeolifobgdl dgblog®gdols 9bO9bg9edymygero
sbo@mdoygdo LM YA POgdol  Ss@ogeny@o  gybdiEombodgdol dglodengdanmdsl,
0dgnggs 9. Byegobaol dmwgmom  gomgoolifobgdymo 0bgm@dsizool  Lg®oygeo
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300Mgdols, 3o@omgma@o  dgbsbgols s  dgblogdgdols  g@mo  LoliEgdowsb
06gm@Is00l  SEagbol dgblogdgdol bbgs Lol@gdgdolash ©sdmyzo0gdenmdols
sliodygmgdsl Igblogdgdols bgo®msbs@mdoydo gm@gas@gdol Lsdysamgdom. oy
30o]Bogms©  xobd@mgamo  obogopgdol  dgdmbgggsdo gl Lsdo  dm@geno
Logdomolos 0d3goiodg®o dgblogdgdol ImJdgogdol sbsblbgemow ©s ggd blbol
dgblog®gdoll  oMm®gg3gool ML 0d3goio@dydo  dgblogdgdol  dmJdgogdols
aoblbgoggoyna  dgdobobdgdls  aoblbgoggdymo  @olfsgmobs  ©s  0d3@oiody®o
dgblog@mgdols goblbgoggdyemo sgoggdols dofmegdols dgdmbgggsdo, hggbo sb@oom,
5.0, ay@osl  bEOYJA O ge-g9blaombognyg@o  Joamds  aobsagdl  beols
9JL3goizo@dyeo 3gblog@gdol oM®ggzolals bydoldog®o wolifogmols s 9bgdanog
sdoblimg®gdols  goblibgoggdyan  bgyogemgboli  gobdgm@gdom  3G50dobybg  (hggbls
dog@ pobbmdG0gmgdgmo Jgeg30ool Yriagody ©oyGEbmdom).

‘dglsdodolow, dgblogmgdols 2590 m0sbgdyyano 3MaboR®-
bgodmgloJmamyoy@o Jmpgamo gyyeolbdmdls:

1. 3gblog@gdoll  @sdwgbodg  LolBgdol o@OLgdmdsl; obobo  gOMIsbgmmsb
09050 Joyga o393 gdo®gdodo  0dgmegdosh s ghHmo ogogdols Godam gddo
JdoOmE  POM0gOnJdgrgdgb  dobbom  gobdo®mdgdymo  Ladmame  dgwgyols
dobow{ ggo0;

2. 3gblogdgdol  LolEgdgdol gobbogngs domTBo  dmbofoerg  gmabodydo
30m3gLgdol aoMgdg dgydangdgeos: bgEsdo@ygeo s AdS  goEsdydoggods  o®
odmAoibogl  oyEomgdme  gAmdsbgonl s dgbsdamgdgemos  3s@og g s
d0d0bo®gmdegl 0bwogowol [obsdg doas®o sdmEsbols s dol by s@OLgdyao
AgLyOLgdoEsb 25dmdobs®y;

3. g®mo s ogogg dgegaol  dow{gges  glbodergdgemos  Lbgowslibgs
LoliGgdgdols 396J3ombo®gdolis S YOM0JONNSb5ITOMgmbols bodxbyg;

39b6Jaomboga@  LobEgdsdo ghHmo  @gmeol  sdmgsdebols oy gbyglRgdols
dgdmnbgggsdo,  Lodmenmm  dgogaol  dobosw(gge  g9bjaombodgdsls  ofygdls
2obg0mo@gdol  mgoalsab@olborn  9x@em  dggeeo  dgdobobdo  (dop.,  9bgdanog
5doblmgMgds),  OmIgamoi obgbl  mbMagbgdgde  sbogmo  dgdobobdols
©098030H0L 30md3gblsiosl.
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0530 IV. 30@dmgdol ©oggbgds o woboddgo3gdgeo ©gdymgdgdo

4.1. 36mbgngds

33293500 Loddoganol dogbgrogor, OmMpm®OG gbrsgom, ggamaby boggugs
3ob3gm@gbom  3@50dobymob  ogegdodgdomsi o s@Lgomdl  dmgano  Gogo

30mda gdgdols:  Go  gobodo®mmdgdl  bmgse  0d3gozody®  dgblog®gdsby @
390dm, a56dgm@gdom 3@50d0bybg Slsgol bgasgen gboby YOMog@Hmysdmddoibago
dmbo399900L  o@OLgdMdsl. d3gemggo®ms bofogro mgerols o gJl3gModgb@yasosc
5d®303goL, @md  gdbdeoiody®do dgblog@mgdologeb goblibgoggdom 0d3amozod®o
dgblog®gds o o0@3gmgds sbsgmsb gomoswe (Fleischman & Gabrieli, 1998; Light & Singh,
1987), 359ob ®mEgbsi d3gerggo®ms dgmmg bosfogo LbOgagdom Lofobsowdwgym
3boosl 0bos®gdl (Abbenhuis, Raaijmakers, Raaijmakers, & van Woerden, 1990; Titov &
Knight, 1997); domo sb@om, gdldeoio@dyg®o dgblogmgdol dbasglbo 0ddgoizod o
dgblog®gdoi Jagomegds sbogmeb gomow;

2. 9JL3goo@dydo  Igblogdgdol  oMmMmggggdol  @OmML  @sdwgbowss
©5dmM3ogdbygmo  0d3groizodg®o  dgblbogMgdol  d@sgoemxg®  3mbE Y o@gdygano
bygendgubgdeomds  dol  gboggslgdbeno  aodmygbgdyame  ogomgdoby o
LogmbB®mamm xaygol xsbddmgen dmbsfomgms slogbyg; dgodangds omgsl, @mI
338093900  aodmodhggs, goOmo  dbMog, dmbosfoggms  slsgols o  gobsmangdols,
dgmdg  Ibdog — 9JL39M039bH Yo obs0bol FBsgomRgB™Mgbgdom, o3, hggbo
Sb@om, ghmo 3gangzol dgegagdol 2obbmaswgdol abomn bmyswse 0ddaoiodg®o
dgblog®gdols byerdgubgdanmdoby Loydo®l s@sdo@mgdymls bools;

3. ggmoggoms  Lod®sganol  dogbgosgs®, o@  Jmdbos®s  0d3@oizodyco
dgblog®gdols s@3 gHo BmEIsby sliffsgaol 30Mmdgdol bgysgangboli dggoligds;
93bmdos,  @>  gogegbsl  obpgbl  bgdolidogmo  w@olifsgans o ¢bgdanog
sdoblmg®gds  0d3@moigody®  dgblog@gdsby,  35Tdob  @mEglsE,  dogogomasg,
3bmdognos, dmI gJldeoizo@y®o dgblog@gds 939mgbos bgdolidogdo wolifogemolsls
9bgdemog ©odoblmg@gdobmsb dgos@gdom;

4. 93bmdbos, 0d3mozo@ydo  dgblog®gdol @sdpgbs  gO®mo s 0039
Rm@dol LFogermdgh Lbgoslbgs 33mgggddo; dog., sbogo dg@hggzomsm dmddgogdls

Lodyggol @ydol osl®yangdol ogoggbols dglOyagdsbyg s o6 3gerols Lodygol
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05339630l oGy gdol ogoggdols Igldyan gdsl, mydEs MmMogy 39M39BOE00
3050dobg ol dglogoligdganr @ogomgdsls [o®dmowygbls (dodmbogngobmgol ob. Zacks,

Hasher, Li, 2000);

5. 9Ebmdbdos, gdb3eoizodyg®o dgblog@gdologeb asblbgoggdom, Go gogmgbsls
obgbl  0d3eroizody®  dgblogMgdoby msgol  Ggobol  @sbosbgdols  gBomampos,
L0ddody, 0bwogool 3Mgdm@dowo, sbsgo s olifsgmols 3oMmdgdo.

9om0  dgbgogom, 9z5b5L3bgao 30 Fanol dobdognbg aobbm@oga gdyands
3320 9390ds  gombgoms 9d@Mogemgbmdsl 9339 3obe 3obygbo, og@sd aobbmyswgdsl
bgaol  ¢danols gOmo s o0gogg dmgergbol aoblbgoggdyemo osblbs Lbgowslbgs
»gm@ogmo  doggmol  Gotpagddo.  mommgymo  9Jb3g@odgbdgmo  ygegge
dmbsigdms oMol 3g9@dem, dmEgdymo 33aggol Go®aemgddo sblbsl; b'dod@ow
3350930l dggagooesb  godmdwobodyg  bpgds sbogo  mgm@ools dgdygdoggds  ob
dmbo399960 Logdmme osblibol aomgdg @hgdo.

42. ©5b5dBJ03gogE0 o™ gdgd0

43980039  bgdmmowbodbymosb  godmdpobs@gmdl, @md  asbdgmegdomo
3050d0byo  yggerbg 9390 (o dgodangds Lygoms Lobom) odawggs 0d3goEod 9@
dgblog®gdoby dmddgoo Roddmmgdol  godmeong®gbzo®gdols  Lasdysagdsl. hggb
3350599©Mdm, O™I:

1. gobdgmdgdomo  3Go0dobyo  sSlogmob  gomew  Jggompgds;  wodzgomgds
3oblbgoggdyao  396mbbmog@gdgdom  d0dobs@gmdl s  sMos  ©odM o deEo

9JL3eoiodgeo Igblogdgdols sdggomgdsby;

2. obfogemol  3o®mdgdo, 39@dme  bgboldogdo @olifogams ©s ¢bgdanog
©5doblmgMgds, aoblbgoggdyge bgyogmgbsl obegbgb gobdgm@mgdom  3@>0dobyby;
000M 0 356dgmagdomo 3Go0dobgols goblbgoggdbyar Jgogal odgnggs Gmama 3
Lbgoolbgs  obogmddog  xa9xdo,  obggg dgblogmgdol  ©odmmgggol  dJmby
0bpogogddo;

3. gobdgm@gdomo 3Mo0dobyols g539]@0 ©edmgowgdygeos dol dgloggoligdesw
dofmgdyemo sgoengdol bgosdodygen dobslosmgdagdby.
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ombodbyamo  gdymgdgdol olodB ogomoe,  3gegzol  Gomaa gddo
slbobyan  odbs  gdpgao  sdmobgdols  gobbm®Gogemgds: L asbdgm@gbomo

3@5030b0L  dgRsligds  Lbgowolbbgs  sbogmd@og  xa9xdo; 2. bLbgowolbgs
dosgmdols  2obdgm®gdomo  3Ms0dobgols  3gangge; 3. 20bdgm®gdom  3M0doby by
slifogeols 30Mmdgdols bgasgangbol ©oagbs; 4. g@sadgbRgdol  wslGymgdols
535 gdol  dobolioomgdargdls o Jowgdye  2s5bdgm@gdomn  3@50dobyls  dm@ols
YOM0gO gog3do®ols ‘dgoligds; 5. dgblLogdgdols oM0g93960L OAML
3obdgm@gbomo  3M50dobaol  aodmgegbol  mogolgdydgdgdols  dgbFogas; 6.
2obdgmdgdom  3Mo0dobybg Slsgol bgyogergbols 3mybodyg®-bgodmulodmermaoyg@o
sbogmobo; 7. wolifogeols  30@mdgdol 360dgbgermdols  dgxslgds  obdgm@gbomo
3@5030b0L  Jggagdol  goboydxmdglgdmow  mogol  Bgoboli  m@sbyao
35000@My000  25dmfgggeo  dgblbogdgdol od@gggol @EML; 8. dgblog@gdols
5M0393900L OAOML 3obdgm@gdomo 3650dobols 3036049 —
bgodmgloJmammyoydo sbogrobo dolby dmJdgoo goJ@m@mgdol aomgomolifobgdom;
9. bobdodglgemdol  sbogodo o  dgblogmgdol od®ggggdol @M  sbogno
0683m@Is300L smgolgdols LEHMSE 00l goblsbmg®e.
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0530 V. gd30@oymo bsfogo

olg®Eo300l Jobbgbosh ©s 53m30b9000sb godmdpobomy, gJl3g@m0dgb@deo

3350935 M5dwgbodg gRodo gobbm@dogms. momnmgygmol Jobobl [o®dImowy gbws
2obdgm@gdomo 30503060 odmgamgbols mogoligdy®gdgdol dggoligds Lbgowslbgs

sbogmd@og  xa9xls s 53bgbools  3Jmbg  obpogoegddo  goblibgeggdymo
35JBmAgdol bgasgangbols J399.

33%0g30L I gBs30: 356330638000 30508060l SLsgmd®ogo (3gerogmgdgdo

Joigdge  gBe3by aobbm@zogmgdyamo  gJl3g®odgbBols  dobobo  oym,
OMam®O(3  §gMdoey®@, obiggg oMogg@dogy@  25bdgm®gdomn  3Ms0dobybg  Slsgols

9303 gbol oy gbo.

gbododolbow, gJb3g®modgbBols s8eEsbgdo oym:
1. 2063gm@gd0om 350306 by SLsgol bgasgangbols dggolgds;

2. bbgopobbgs  dmpoammdbols  gobdgm@gdomo  3@s0dobpols  dgegoligds
Lbgoolbbgs slogmd®og xa9ndo s domo dgos@gbdomo sbsgrobo.

g mEeEey0d
debsfogoggdo

330 ggodo  Ambofogrgmds  doowem  110-ds  3Go]Bogueo  xsbd@mgends
0b©0g0ds; ofgeob 54 Jogno ogm s 56 3odogoEo 18-ob 65 (ansdwy. ggerggols
dobbgbosb  03mIEobs®yg  0bogowgdo  Asbofombgb 3 Sbsgmd@og X9y do.
3003980 obogmd®Mog xa9ndo (I xa9%80) 3og@mosbebgb 18-sb 35 (aodwyg, dgm@g
Sbogmd@og xa9xndo (II xauno) — 36-0ob 45 (ansdwyg, boam dgbody slogmd@og
xo98d0 (I xa9g0) — 46-sb 65 (arodpy obrogoggdo (ob. gbGogo  NeT).
Lbbgoolbgs sbsgmd®ogo xagx0lb (93000 o@ 2oblbgogrgdmebgb gobosmeangdom,
t=0.697, p<0.5.

Gb@oano Ne7: j9emgg0l dmbsfoarggdol gobofogngds sbsogobs wo bggbol dobywgom.

5bogmdM0g0 xa98930 Jogro 4°GO bgen
I obogmd. xaano (18 — 35 §¢) 18 20 38
II sbogmd. xagxo (36 — 45 §Y) 19 18 37
I sbogmd. xanno (46 — 65 (V) 17 18 35
Logem 54 56 110
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dsbsgngdo

33erggodo  gdL3moodg®o  dgblogmgds  Polpgdmes  gg@dogmy®do  ©

g30byo@y@o  slfogmols ©o gg@domy®o s gobygogu®o 3bmdols  @gL@gdols
2odmygbgdom (o. @yg@osl dgblogdgdols ggemggols dgmmegdo (A.P. lypusa, 1962)).

39005 u®0  ©>  gobys@myg@o  gobdgm@dgdomo  3@s0dobpol  dgLogems
obbmdGogmes  gg@domudo s gobygomy@o  BMspadgbBgool  wolidymgdols
535 90950l Lodygogmgbom; gg@dogy®o @sdgb@gdol ol yemgbols ©ogogmgds
9 OYgobaoli dog®  dgdmmogobgdygmo  GHglEol Impoxgogsiosl [o®Imowy gbos
(Tulving et al,, 1982) (ob. @obos®mo Ne6), boerm  gobygomydo RGoadgb@gdols

oMY gbols ogomgds — ggembols s MMgoag@ol GglBgool Jmwogogsiosl
(ob. obs®mo Ne7) (Weldon & Roediger, 1987).

3OOGIPHS

9JU39M0dgbEo  Ygagdmes 6 gBs30logsb. gJl3g@modgbBol 3oMggen  g@o3by
33%0930L  dmbosfoaggdl  @obodoblmg@mgdbamoe  dogfmegdmesn 10 LoGygobogsb

dgdaomo Los (Lool gombyamdbos gJl3g@odgb@e@mmo, ob. wsbs@mo Ned). dgm@g
9853bg  ggeggol dmbsfomggdo LYsgmmmdwbgb gobyoemy@ dobsgrsls 10 do@@Eogo
(033> dbgemo  ggMdogrobgdoo, ob. @osbs®mo Ne5) goau@ol Loboom. dglsdy
9603bg dm{Iwgdmes 0bwogoegdols gJldemozo@®o  ggMdsg o  (3bmds, boam
dgmmbyg gBo3bg — gJl3eozodgdo gobgomado 3bmds. wobigbom g@s3by (Agbymy
©> 399d3b0 96°39%0) gge2ggol dmbofoaggdl Iglogbgder golgroron ga@dogydo
5> 5M539Mdo M0, gob YoM BMoxdgbGHgools oGy gdol wogs gdgdl.

3932900 ©> yobbogngs

domgdyao dmbsi3gdgdo sdydoges LEsEobEogg®o 3Gmy@sdols SPSS 10.00-
ol Lodygoemgdom. sdyndoggbols 3GMEgLdo 2odmgoygbgm sfg@omo s @sliggbomo
LEAoBoLbE0gol  dgdogao  dgmmegdo:  Lodyge@m  s@omdg@oggeo, LEHsbos® o
aoob@s,  300Lmbol  gm@gmsizool  3mgnoE0gbRo, X —33oe®s@do, Lodysgmms
do@ol  goblbgoggdol  Lobpmmds  dgdmfdps  s@83000d9GHG o dgmmpgdols
Wilcoxon - ol s Mann -Whitney - ol §gb@gdol Lsdygsagdom.
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hggbl dog® godmygmgognr  Lsdogg oSbogmd®og xavxal dm@ol godmgerobos
LEsGobGogg®ow bobpm aoblbgoggdgdo. yodws 5dols, mgommb xayxgéol dogbom
500b0dbs @odgbodg db0dgbgermgebo gm@gesos.

Lbggdby
obobo

obwogoggdo  (18-©sb 35 93909bo
30Gdo @ >@EpIboL
3600 YJHIRM0n 3oblbgagrgdmwebgb Gmymag I xaggel (36-wsb 45 Fasdwey),
Mann-Whitney U=635,5, p<0.001, X980l (46-pob 65 (ansdwyg)

0bpogowgdoligsb, Mann-Whitney U=251, p<0.001 (ob. 3b®ogoo Ne8).

Vewodey)
06x8m@I>3050.

I xa9g0b

035blimg@gdobgb sbhogn

obggg I

@53 dggbgds II o III xa9xgol, dom dm@ols o@ podmgmobos  Lobom
2oblbgoggds gg@doemyy@o 0bgm@dszool smgolgdol 3GMm©y]@ Y mdsTo.

I oo I xpg98900 @ goblibgogrgdosh @obsdsblmgmgdansw  dofmogdbyao

Lbo®ygggool Lool slfsganolomgols Lako®m godgm@mgdgdol @oibgom. 5dogg ML,
20d9m@gdoms  Lodgogm  dohggbgdgeno 1 o III, Mann-Whitney U=215, p<0.003 s

obggg, II o III xa9augol dm@ol, Mann-Whitney U=135.5, p<0.009, L@Eo@ol@ogg@oe

Lbobms  (ob.  @gbGogoo NeB). Il xayxolb  obpogowgdl gg@dosmy@o  dsboaols

sbomgoligdans dg@o aodgm@gds gbodko@mgdom, gow®g bbgs xayxnol obpogoogdl.

Gboogro Ne8: sbojymddmog xg 99906 dmcGol  godmgergbogro  bBodobBoya@moe
bobom  gobbbgoggdgdo Wilcoxon - ol s Mann -Whitney - ol 59bBgdob

b dyogogdoo.

I o II sbsgmddog
X398906 dmdols

I o I sbogmdmog
X39%90L6 dm@ols

II s HI sbogmddog
X398906 dmdols

sy bogo Lodyggdol
@omgg;][;m&o

635,5; p<0,001
M (I) = 9.93 (0.41)"
M (I1) = 9.08 (1.25)

251; p<0,001
M (I) = 9.93 (0.41)
M (III) = 8.71 (1.82)

Lo@yggool olsdsbls.
Loko®m godgmegdsms
[ONUIINOTN

215 (p<0,003)
M (I) = 3.6 (1.18)
M (III) = 4.57 (0.94)

135,5 (p<0,009)
M (I) = 3.58 (1.11)
M (I1I) = 4.57 (0.94)

smEagboeo o gcgdols
[ONUI [ YOTN

364 (p<0,001)
M (I) = 8.57 (1.71)
M (II) = 6.91 (2.64)

26,5 (p<0,001)
M (I) = 8.57 (1.71)
M (IIT) = 4.36 (2.11)

83,5 (p<0,007)
M (I1) = 6.91 (2.64)
M (1) = 4.36 (2.11)

39Mds@ A0
3obdgmmgdomo 3G50dobgo

2435 (p<0,01)
M (I) = 1.73 (1.89)
M (III) = 0.57 (0.85)

>M539M 0o M0
3obdgmmgdomo 3G50dobgo

726 (p<0,003)
M (I) = 1.73 (2.48)
M (1) = 0.42 (0.69)

271,5 (p<0,03)
M (I) = 1.73 (2.48)
M (III) = 0.36 (0.63)

- g@hboangdTo Jnigdgmos LESbEsME @O gosb®gdo.
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o>@g slfogeoamo Lo@dyggdol 3sboyg®o 3bmds dbgoglbo os@dmbbos yggems
Sbomd®og X 9xdo.

3350930l dggagooesb  godmdwobadyg  slsgmd@ogo  (3gemoagds  sobobgds
dbo@me  39@ds@y@o  dobogrols 5JBog® osewagbsbyg, dodob GmEgboi (bmds,
Omdgeoi [oddmowagbls s@g smgolgdyano dobogrol 3obog® sy gbol, slsjmsb
JOMSE 5@ 03gergds. 5JBoyg®o bgdolidogMo sy gbol 3OMmEYJEYemdol d339m@0

©5]390mgds begds II xauando (36-sb 45 (asdwyg), 35Tdob OmEgloE aowsbgms
dgo  obogowsob  bobdodgbygen  sbsgdo o  bobosmwgds  gg@dogry@o sy gbols

aodmbo@yeo  sdggomgdom.  dgodangds gogodoymm,  @md I xayxo0
30Y]Bmmdsl  s@{ggl  gobdgm@gdoms  @oibzol  gobdols  abom,  oby
dogrolibdggols  ©o  bgdoldogBo jmb@Omeom. odGogew, 1 s I xaygngdo
AomEgbmdMogo  360dgbgermgbo o 2oblbgogogdosh gOmIsbgmoliogsh, dop®sd
9L doow( 93> mgobmddogow asoblbgoggdyemo dgsbobdgdoom.

Sbogmd®og X 9Rgol  dm@ols  360dgbgenrmgsbo  aoblbgsggds  godmgeobos
obggg gobygogydo  Gogy®dgdol  sdoblmg®mgdsdo. goau®gdols  bgdolidog®o
5doblimg®gdols Loyggomglm dohggbgdgero, Gmam®O 3 gg@dsgy@o wsdoblimg®gdols
dgdmbgggsdo, 1  xagxnol  0bwogowgdl  dJmbpom. o3 xyygol  dshggbgdgano
LEAoBoLE0gMs© db0dgbgamgbow aoblbgoggds I, Mann-Whitney U=364, p<0.003 o
I xa99x900L dshggbgdan gdoliogsb, Mann-Whitney U=26.5, p<0.001 (ob. 3bGogno Ne8).
obggg  LAsGoLRoggdo  360dgbganmgsbo  aoblibgoggdss  dgmedg  ©o  dgbedy
SbogmdM03 X 9ngol dm@ol, Mann-Whitney U=83.5, p<0.007 (ob. b@ogro Neg).
oS sdobs, dJowgdyeo Jmbszgdgdol gm@gasioyg@ds sbognobds ohggbs, ™I I
X39%do 05 Jb0M0 3MOJED (3000 5M539M oYM 0 302 9@ 960l
©5doblmgMgdolomgol  Loko®mem  aobdgm@gdoms @oigbglbs o sy gboao
Q0390950 AomEgbmdsls dm@ols, r= 0,384, p<0,05. dgodangds gogstoywmm, @md Il
x3980L  0bpogogbobomgol  dognolibdggol  gobGws  (Bo@3  godmgeobs
2°dgmEAgooms @oibgol dmdoBgosdo) >99dx mdgligdl 5M539Mdoe @0
5doblmgMgdol dgogab.

oMy dofmpgdymo  goaudgool  gJlsgrozo@dydo  3Ebmds  gOmbsodo  oym
yggeos sbogmd®Mog xg9xdo.
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Omam®O3 53 FgEgagoosb hobl, slogmsb gOms  mobomsb  Jggomgds
30bgoy@o  Gogy®dgdol sdoblmg@gds. my ImEgdyer  gogagdl  dggosmgom
bgdolidogdo gg@dogry@o  smeygbols Jggagdl, ©sgobosbsgm, ™I  ©sdggomgodsl
0obposmsbmdomo  bobosmo  ofgl.  dgbsdangdganos  gogo@sygomm, G®md  Sbsjmsb
JOMSE  YBO®m  asdbgmgdbymos  olgmo  0bgm@dsiool  dgbsbgs,  @mIanols
390050 JOEoMgds OmY@os (gobsosb @mymos dolo hodmgs gg@dogy®
©9309b96F>(30530) (0b. @030 Nel).

2M59g040 Nel. 99@3o@mado ©s g0bZoen@Go dobsarol @sdsblbmgdgds bbgspslbgs sbsgmddog
X69890

30 b o y@o
obogems

39HdoEE®0
ol ogems
39@dou@o sl ogans 30bgoeoa@o ol ogans
OII sbog X80 8,71 436
B obog Xagno 9,08 6,91
O1 sbog xaa90 9,93 8,57

39005 @0 RMo3dgbRgdols by gbols ogoe gbols ‘dge9a900L
FgoMgdod  sbsgmd@ogo  xa9ngdol  dobgogom  olggg LHSGoLEgYOs©  bobom

2oblbgoggdgdo dmygEe. MMamA3 ggMdsmy®do s gobyemydo  gJldenozodg®o
dgblog®gdols dgdmbgggodo, I xa9gx0l Jmbsfomggdl 3Jmbosn yggansbyg denog@sw
aodmbs@yao  gg@domy@o  3@o0dobyo.  aoblbgoggds  ggddomy@  3@o0dobydo
LAoBoLbE0g®o© bobom ogm I o I xa9ngdl dmc@ol, Mann-Whitney U=243.5,
p<0.01, &o3 dggbgds 1 o I, II o III xg9xgdl, doo dn@ol aoblbgoggds o@
>0dmhbs LEHSEOLEHYMo© Lobwm (ob. 3b®ogoo Ne8).

od@0po,  od  Jgegagooesb  20dmdobs@gmdl,  Gmd  gg@ds@e®o
2obdgmdgdomo 3M50dobyols wsdggomgds ganobogds 45 - 65 Fanols sbszdo.

30bgomy@0 RMogdgb@gdol slMymgdols wogogdsdo godmgerobes, G®I I
x3980L  obpogogbo  0d3@ozod®e  Yigmgbop  SLGYmgdgb  Gopay@gdols
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0Mo3d963 9oL, gow®g II xauxnol obwogowgdo. gl aoblbgsggds LEsE0LE0 YOo©
Lbobgmos, Mann-Whitney U=726, p<0.003. sbggg LEsGoLE0gg®s Lobpms goblbgoggds
I o I Xa9890L  dm@ol, Mann-Whitney U=271.5, p<0.03. o3 dggbgds
aoblbgoggdol I o I sbsgmddog xa9x90L  dodol — ol LEosGolGogygswe
SO5lobem sdmhbs. dgodangds omdgol, @mI gobyomy@o 3@s50d0byo  Jggomgds
9339 99m@g sSbogmd®og xa9xdo, oby @odggomgds gemobpgds 36 - 45 Faools
sbogdo o 9o mbgl 0bo®hybgdl dgmeg o Igbsdg osbogmd®og xa9xndo (ob.
30553030 Ne2).

3059050 N2, g9G85e0 @0 @5  oGogg@domamo  g35bdgm@mgdomo  3@msodobgo  bbgowslibgs
sbogmddog xamez do.

1.73 1.73
1.08
0-57 0.42 0-36
39Mds@@o 3Mms0d0byo >M539M oMo 3Mo0dobyo
OT sbog. x39380 173 173
BT sbog. xa9980 1.08 042
O sbog. %3990 0.57 0.36

5300250, 33 ggol Ygogaswe asdmgmobos, H@I:

L sbogmob ghme begds 2563gmmgbdbomo 3M50d0ba0l wsggomgds;

2. 39Mdoey@ ©o 5M539Mbo Y@ 25bdgm@Mgdom 3Mo0dobyls sSLsgmeb gOmsw
©5]390mgd0l  aoblbgoggoygmo  3obmbbmdog@gogdo  sbobosmgdm.  gg@dsge@o
2obdgmdgdomo 305030bgol woggomgds mogl obgbl 45 - 65 Fanols sbsjzdo, beero
g30bygo@ado  3@s0dobyo  Jggomgds 9439 dgmeg  Sbsgmddog  xa9gndo,  oby
©5]390mgds 0fggds 36 - 45 (anols obsgdo o gom mbgl 0bs®hybgol Igmeg ©o
dglodg slogmd®og X9y do.

33e0gg0l I 9Bs30: 2560306190000 3G508060L  sSbiszmddogo  (33emogmgdgdo
Esbfsgmols s> BH2dg6@gd0l ©obEmgdol Esgsargdol Lbgswslbgs 306@d9dd0

3320930l 30bSbL FodImowygbes 2obdgm@gdomo 3@s0dobybg dmdgwo oligmo
BoJBmagéol dglfogas, Amam@oiEss slisgo, slfsgmol 30@mdgdo, BOSAd9bG o0l

LMY gbols ogoggdols bgsdo@yeo doboslbosmgdergbols (3geme.
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‘dglododolow, ggerggols sdmzsbgdo ogm:
1. 23o63gmdgdom 3M50d0bybyg sbsgols aogangbols dgaslgds;

2. 2obdgm@gdom  3@o0doby by 30069500

oL ogemols bgaogegbols

©o© b5

3. 93M5a39b@gd0l dobolioomgdangdls  ©o

ol®yagdols  ogoemgdols

2obdgm@gbomn  3@50dobyls  dm@ol Mo gOmogdodols

dowgdyen
‘dggaolgos.

g emEeEey0d
debsfogoggdo

9JL39M0dgbEdo  JmboFomgmds doowem 18-@ob 25 (enodpg ©s 60-sb 80

Peoodog  osbogol 316 - do  obpogods.  yggens  bobdodglgero  dJmbofoany
305]B0ggms© xobddmgammo ogm, 9Jl3g@modgb@ols dmdgb@olomgols dom 5@ JJmboom
3os@Sboeno  @50dg  bgg@memaog@o  ssgegds. bobdodglymo  dJmbsfogrggdols
X3980 M Jogolbs s 60 Fods3goiobogsb dgoagdbmws, 60-psb 80 Fansdwg, M=69.7,
SD=6.45; sbognasb@s dmbsofoanggdo, 87 Jogno ©s 71 3sdsg5(30, 18-0ob 25 (ansdwyg
sbogol 04gbgb, M=20.24, SD=1.86 (0b. 3b®o@o N9); shoaasb®s ©s bobdodglyao

dmbsfoa ggdo aobsmangdom goblibgogrgdmwbyb, t=8.319 (df=314), p<0.001.

GbEoano Ne9: yaemgg0l dmbsfoarggdol gobsfogngds sbsogobs wo bggbol dobgwgom.

Sl 3M3M030 X 9Rgd0 Joeo 3560 M SD
T obogmd. xoa50 (I8 — 25 71) 87 71 2024 136
I sbogmd. xagao (60 — 80 §F.) 98 60 69.7 6.45
9JU39M03gbEoll  30@Mdgdowsb  godmdoboty  0bwogowgdo 16 xyyxydo
aobofoebgb (ob. 3bdogno Ne10).
dsbsangdo
3320 ggodo  208mygbgdya odbs 20 do@omo; mommgym  dodombg  gFg@e
Lbgoolbgs  3o@gam®ool  >@dbodgbgaro  {g3®ol  Lobgemo (byen  do@omgdbbyg 5

3o0gdmGool  Fg3®o0  oym

de3999eo:

3bmgge goo,

%}®0bgga gdo,
bofoangdo, bogoo, Lobmdo gOHmgyegdo; Fobolifo®o ggegzol dgogaow asdmoym

bbgygaools
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0dgoomo bdo®gdymo 353 gamM09d0L §g30940, ob. @obs®mo N8, 9). aso@s sdobs,
hggbl dogd dgagboan 0dbs B@sadgbRgdol wslidymgdols wogogbol 4 go®osb@o
Lo@ygol  x@ogdgb@gdol  dobslbosmgdangdols  aomgogolifobgdom; 1 go®osb@do
doigdgeo  ogm  bodyggol Ibm@me  Joggero sl (ob.  obs®mo  Nel0), 1T
3500563 d0 — Lodygol 3o®ggao dodigoeo (ob. obos®mo Nell), I go®osb@do —
Lo®dyggol 30Gggeo ©s dmenem sbm (ob. obs@mo Nel2), IV go®osb@do — Do
dod3gogo  (ob. @obs@mo Ne13); bobgdo aodm@Gmggdagmo sbmgdol @omgbmobsls
5>mbodbogbgb (3o, @ - - -5 b o --- - @ - - 0; - M3 -). VOVMIYE0 goM0SbAO
dga9omes 40 do@omolopsb (20 — by dmigdymo ogm wslfsgeromo Lo@ygggdols
BMo2dgbBgd0, beoam  Lbgs @3 do@ombg 0039 dobslbosmgdangdols  (Lo@ygol
Loa®dg, Lobdodmg) dJmbg sbogno Lo@Byggdol B@S2dgbEgdo).

dmbsfoa ggdols dog® g@sadgbRgdol slidymgdols wogsmgdols dgld e gods
Bolgdmes [sdbmdol bodgsggdom.

@obsobo

9JL39M03gbEdo  aodmoym 3 sdmygoegdgeo  gemswo: dSbdgo (18-sb 25
Faol s 60-©sb 80 Faol 0bogowgdo), obfsgmol 63d0L8og@mds — 9bgdmomds
©> ¢MH3dg6@go0l sLOmgdol ©ogomgdol godosbGo — I (Lodygol LoFygolo
sbm), I (Lo@ygol 3oGggero dsdigoeo), IMI (Lodygol 3o@ggemo s deogm osbim) ©s
IV (Logggolb dg> 3oB3go00). ©@aFMgorgdgmo  Egeergdo  ogm  gildmogodg@o
dgblLog@gdols 3mbi@gR o RMAIS — EodMYJ0EJogE0 >EEAGbs ©s 0d3en0(30E YA
dgblog®gdols 3mbg@gBymo gm@ds -  gobdgm@gdomo 3Ms0dobyo; dJobo dggslgods
bgomes  gOs2dgb@gbol  wolMymgdols ogsangdol  dgbdyagdol @OMols @
sl ogamomo LoRyggdol 2odmygbgdol Momwgbmdols s@@oibgom.

3OMGIPGS

9JU39®0396@ 0 Lodo g@s3ologeb Fgopgdomws. 3oMggar gBs3bg gdb3g@0dgbBols
dobo(oaggdols I, II, V, VI, IX, X, XII ws XIV xa98lb ©obsdoblmg®mgdansw
dogforgongsn  ®go  Lodggs.  0bbHegiaos:  ggdopegdon  ©osmgamoy@ym
do@omgdbg  dmizgdyeo  Lodyggdo > J3oPgm  ©s0dsblmgOmn®.  Lodyggdol
sdoblmg®gdobomgols  gdagmeom 3 (ymo, Fgdogy 300gdom  doMmomgdl @
gnbmgeomn LoRyggdol asblgbgdol; do®omgdol Jofmwgds bpgdmos Lsdygogmo 5-
%96 dmbsfomggdols T, IV, VIL VII, XI, XII, XV ©s XVI xa98L 03039 o0
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Lodyggs dogfmpgdmes, @sa I, II, V. s VI wayggool dmbsFomggdl, dog@sd
Jggeomo  sgoegdom; doo  dofmwgdagmo  Lbo@yggdo 3o@gam®ogdols dobgogom
96 Eoganopgdobom; doizgdgmo xauBgdel Fggegol o@ gmbmgron Lodyggdol
©5doblmg®gdols (ob. 3b@ogno Ne10).

Gbmoao Nel0: y9emg50L dmbosfoangms gobsfogmgds gdb39@089660b gBo3gd0bs s 9ib3g@m0dgbd yano
Impgerols dobgogom

6900ldogao sbfogas 969009 ©sdoblimgmgds

18-o6 25 (Y. 60-ob 80 (Y. 18-ob 25 (Y. 60-c056 80 (Y.
30Mggeo sbm Gmam® g Lodygol ; e oo
BOpIgbE0 I x990 I x990 I xyago IV xp990
30Mggeno doMEgomo Hrym®; R . . oo mao
bopggob GeadgbHo V xpag0 VI x990 VIE xaago VIIT xygg0
306 0 s dmem slie MmO
boigob Bogfbin R IX o980 X X980 XI xa80 XIT 530
Ygo FoME3gomo Aoymai Lodygol o . . o oo
Bho3dg6H0 XM %3980 XIV %3980 XV xpag0 XVL xya30

9JL39M0dgbBols  gmeg  gBe3bg Imbofoemggdl  gdagmsm  BASAdgbBgools
ol Y gbols ©ogomgds. gJl3gm0dgb@do  aodmgoygbgm ogsengdol 4 go@®osb@o.
Jmbsfoenggdl dmgmbmggdbmesm  Lodygol K®oadgb@gdol @olidyemgds bgdoldogH
Lbo@ygedwg: 0bLEOYJE0s30 5@ oym s@sbso@o domomgds I gBs3byg wsliffsgamon
bohgagody.  @ogoargdol T go@osbho  (3odggero  Sbo  Goym@E  gOsydghHo)
dogfmegdmosn 1, I, T ©s IV, 11 go60sb@o (3oGggmo dstigomo) — V, VI, VII
s VIII xwa9qugdol F93090L, I go®osbGo (30M39emo ©s dmgm sbm) - IX, X, XI,
XII xa9a960L §93090L, bognem IV go@osb@o (dygs dodigogeo) - XIII, XIV, XV ©s
XVI xa999d0l §g3090b.

9JL39M0dgbBols  Iglodyg gBo30  ygges xagnobmgol Ibasgbo oym. Eeol
dmbs{oaggdl dmgmbmggdmeasm 0d Lodyggdol goblighgds, GmIagdoi woolifogergls

ob  39BgaMM09d5©  ooxaBIL  9Jl3gMmodgbBol  3o@mgge  gBo3by (ob. @obs®mo
Ne14).

dgga9%0

9JU39M0dgbBoll  dggygdo  sdydogws  3md3oy@gagmo  LEsGoLG G0
30ma@sdol SPSS 15.0 Lodgomgdom. godmygbgdyga odbs sofg@omo LEs@ob@ogzol
dgmmegdo:  Ladygoemm, dJmws dgosbs, Lobdodgms gobofoagds, LEHsbps@Egmo
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aoob®s,  ©olidg@lios. sa®gmgg  aodmygbgdager  odbs  ©slggbomo  LEsEoLEo ol
dgomEgdo:  300Lmboll  gm@gamsiool  3mgxno3ogbdo, LEHoggbHol t  3@o@gMoydo
3005393 @m0 sbogrobolomgols, One Way ANOVA, wolidg@loygero s G gadglbogao
sbognobo.

L oboymd@ogo e 9939000 RS[0S do odmganobos d9dwgao
3b6bbgogg39d0:

> SbogmasbOegdo

sbommasb@gdmob  @sLfsgamol  300mdgdo  goblbgoggdygm  bgyogamgbsl
obgbls  2obdgm@gdom  3@o030babg  RMoadgb@gdol  @olidymgdol  ogsmgdols
Lbbgoslbgs go@mosb@ol dgdmbgggsdo.

bgdoldogdo  olifogeols  dgdwgy  obogasb@es  dmbsfognggdo  xnem
LY@ogo  sbdgmgdebgb  Lodyggol  3odggewo  sbeml  Loboo  (odwpagbogn
RQMo2dgb@gol, gomyg ¥bgdmog ©odoblmgmgdolsl. sliggg bgdolidogdo wolifsgemols
Y939y Oomgbmd@ogo  360dgbganmgbo®  939mgbo  aobdgm@gdomo  3G0dobyo
aodmgmobes  BMsadgb@gdo  Lodygol 3doMggao s dmm SLmb dofmpgdolsl,
0gdzs gl aoblbgoggds o  sobobs  aobdgmdgdomo  3Go0dobpols  @A®om
dohggbgodgendo (ob. 3b®ogno Nell).

Gb@ogro Nell. sbfogemol 306330l gogarghs gobdgmagdom 3@sodobg by.

Q539963 g0l slidmyagds JoMggao sbmby M SD t p
033@0G30H G0 bgdolidogdo slfogms 3.76 0.9 5692 0.01
S@EI60L EAM | wBg3mog ©odoblboghgds | 2.34 2.05
RBG539963 900l olidymgds JoMgge ©s M Sp ; 0
dmenm sbimby
033@030H G0 bgdoldog@mo olfogms 8.05 3.02 A6 0.001
S@E 96> 9690009 ©sdoblimgmgds 437 1.77

@53 dggbgds obogasb@gdmsb gMSydgbEgdol EslEYmgdol Esgsmgdols
Lbgo@olibgs go®oobBol bgaogmgbols 0d3grozody® smwagbsby, odmgerobos, @™mI
BMo2dgbBol  Lbgowslbgs Labggdo dbodgbganmgbom  goblbgsggdyan  0d3emoiody®
>0y 9bsl 2obsdo®mbgdgb, bgdoldogmo wslfsgerols @™l F=9.985 (df=78), p<0.001,
9b9deo0g @odobbmg@gdols ®ml F= 20.167 (df=78), p<0.001. slggg d60dgbgenmgbow
2oblbgogogds  @@opdgb@gdol  sldymgdsby wobsdxymo @M, bydoldogHo
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ol oganoliols F= 7.676 (df=78), p<0.001, bognm 9bgdanog sdsblmg@gdol w®dml F=
4.65 (df=78), p<0.005 (ob. 3b®ogno Ne12).
Ggb@oano  Nel2. g@oadgbBgool  wob@aemgdol  BgbBgdol  dobgogon  godmgengboano

306d9magdomo  3G50dobg ol Lo dyoanm  dsbggbgdemgdo  bgdobdogdo s @bgdarog @odsblmgdgdol
30693938 Jo.

6g30b80gc0 ©sbfsgms N Mean De\?itadt.ion
303900 sbm 18 6.89 2.908
ososoato |00 G| 20 9.95 3.103
S2R365 3‘"{’33"\“‘;1)%;“ oo 20 8.05 3.017
o BB 33500 21 5.24 2.256

3oMggemo sbim 18 3.75933 .918639

oB3gmooigho |00 Bobysme| 20 2.44110 | 1.164839

‘5‘{"9‘3’)3;5’;’,&‘}"{"” P0Gggz0 90 S0RO| 5 431150 | 2.710417

Fgo Bot3gomo 21 5.33529 | 2.347164

9695m@0g ©535bLmgmgds N Mean De:it:t.ion
306390 sbliem 20 5.80 2.648
033m0308 G0 300390 do@33oa00 20 8.85 2.231
>R3765 3”‘1’33"\“2&3;’ b 19 437 1.770
Igo doB(335e00 20 4.40 1.501

3otggero sbm 20 2.34360 2.051449

033@0(308 B0 3odggeo dod (335600 20 3.02960 1.634605

°Q‘9€f§£f3$@m 30‘1’33‘@2&‘5 b 19 487158 | 3.293997

Yo Bot3gomo 20 425500 | 2.175576

Omam®3  bgdoldogho  wolifsganol,  sbggg  ¢bgdeog  sdoblmg®gdols
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Ggb@ogro  Nel3: bobdodgboegdmsb  @ogdgbdoe  dodggemo  ds@migarol  obGmengds
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bgaogergbs 033@o30B M0 SEagbol MosmEgbmdMog s @Omomn dohggbgda gdby
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s F=11.66 (df=77), p<0.001 256390 gb0m0 305030620 wOmomo dohggbgdbenolsmgols;
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@ H33396(6g00l wobGaagdol wogoargdol 3ommdgdol dobywgoom.

6gdoLdog@o EsLfsgems N Mean |Std. Deviation
033@030H A0 3003900 Sbm 20 3.30 2.830
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b5b6dodglbnangdl dm@mol 3Go83d96Go@ das do@egemol 3odmygbgdobsh.

bgdoldog@mo ©slfogms

033e0030¢ M0 Sy 9bs M SD t p
>boy>bORJ0 5.24 2.26
bo630gbgargdo 3.53 13s | 52| 0%

115



slifogemogo Lools Lo@yggodols
2539963 gd0L bbgs Lodyggoom M SD t p
oG gdoll aM
shoana sbG9d0 8.14 2.58
s atl 2.986 0.005
bobdodglgangdo 10.71 2.87
sL{ogengamo Lodyggdol Lbgs Lodgggdom M Sp ;
3O Y gdols PHM P
shogna sb@E9d0 . 1.
(e R4 7-6 64 3.582 0.001
bobdodglygemgdo 10.59 3.42

sdMogo,  bgdolidog®o

bobdodglyyangdls  dm@ols

ob{ogerol  dgdmbgggedo
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9JO®MA5bgmobogob ogoamgdgdol Igl®ygamgdobg @obs®xgeo ©@mols dobgogom,

dop@od  dom  MomEgbmdMoge®  ghmbso®o  asbdgmmdgdomo  3@o0dobpo  szm
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bodygolb  somggano skl 3odmygbgdobsl  godmgangboano  bBoBobBogadee  dbo'dgbganmgsbo
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Gb@oano Ne22. 5bgdemoy odsblmg@gdol @Ml q@ogd9bBgdol @sb@maegdol @ogoargds do
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ORELHIPOL RO bsbdoTgbygangdo 9.69 7.19
obfoge. bodygggdol | sbomasb@wgdo 7.52 3.3
bbgo Lodygggoom @ob®. [Mhs630dglbaegdo 1348 | 5.25 4.22 | 0.001
OO
olfogan. Lodyggdol | sbogysb@egdo 7.27 2.39
bbgo Lo@gsgoom @b, [156308gbmmgdo 1096 | 4.17 3.36 | 0.001
OO

4. Logygol Tgo 8.5(4)(33.5530 }H53396¢gd0L ggobﬁ)‘ggmabob gm0 95do:

RO dgb@ols Loboom Lo@yggol ‘I dod3goe00ls dofmgdolisls
bobdodglygangdl aobdgm@gdomo 3M50d0baol Lobom sdsao dohggbgdbangdo ojgm
shognasb®gdmsb ‘dgsmgbdbom OTUPYRTOTE! 3obdgm@gdomo 3350306201
AomEgbmdMogo, sbggg dobo Omomo dohggbgdbangdols dobgwgomn (ob. gbGoano
Ne24).
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Gb@ogro Ne24. #bgdamog @sIsblmg@mgdol w@mml @sgd96B900b sSbEGHemgdols wogsargdsdo

bodggolb g Fodggaob  godmyggbgdobols  godmgagboero  bHoGobhoggmow  dbodgbgamgobo
306bb35393950.

Igo doO (335800 M SD t p
shogasbdwgdo 4.4 15
033a030H YO0 Sy 9bs b6 0 Tb g gd0 s To7 2.708 0.01
033@0(30H YO0 Sbo@asb@gdo 4.25 2.17
>Ry b0l L@ bobB0dglgengdo 6.82 4.83 247 004
slifogen. bo@yggodol shogasbdwgdo 8.77 3.59
bbgo b06t13£60m ©obO. 1563039 bmm 930 14.11 .06 3.85 | 0.001
©
Qoﬂb%’oggg. Lodyggool | sbogasb@wgdo 8.56 2.96
Lbgo 130@)33&;’]800) sbid. bob30 gl gdo 13.39 4.1 4.275 0.001
OO

5dM0p00,  9bgdemog  odoblbmgMgdols dgdwgy  aobdgm@gdomo  3Gs0dobyols
dggnolgdolol g@oadgb@gdoll @oldymgdol ogogmgbols Lbgowslbgs go@mosb@gdols
2odmygbgds Lbgoswolbbgs 9939JdL odanggs aoblbgoggdym  obsgmd@og xas90do.
390dmE, BO23963 00l slOYmgdol ogomgdsdo B@Mogdgb@ols Loboo Lodyggol
3oMggero Sl s Lodygol  3odggero  ©s  dmene  sbeml  dofmegdobsls
sboaasb@Egdols s bobdodglyangdols aobdgm@gdomo 3M50d0byo Gosmgbmd®ogo
dohggbgdemols  dobgogom  Ibaoglios;  goblbgogwgds  aobdgm@gbomo  3@s0dobyols
OOM000 Iohggbgdgeo: sbomasb®gdo 9u®m LTGsGs© SLOPmgdgb 8®oxdgbGgols
bobdodgbyyan gdmsb dgosdgdom (ob. a@sg030 Ne6).

3059030 Neb. 0d3emoi08 900 swEagbs 9bgdemog wsdsblbmgdgdolb dydwgy:

101

O sbognasb@gdo
B bobdodglgangdo

I sbm I 3od3goemo 1 @o dmgnm sl o o@(3goe00

> Bgxo9gds

@93Mgbogemo  Sbogroboll  Ygogas  aodmgmobs, @M gobdgm@dgdomo
3@5030b0L  9539]B0bomgols nobsd@o  3b0dgbganmgsbo  3GgoJ@mmos  Lodogyg

©5dMY300909e0  (33eo0 — slifogms, slsgo, obsbdymgdesw dofmgdyao
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3M023dg6@ gd0l  BH030. MommgyEo 53 BoJBMOMsysbo, AMAMAOE GOy — (358039,
obg3gg  9OmIsbgmmsb  3mddobsiosdo  odanggs  g@mol  360dgbgermdols  3mebols

‘dgdmbgggsdoi 3o 3obdgm@gdomo 3@s0dobyols g89JGol bLEsGoLGgYOs Lobome
Fobob{omdgByggergdol Lo'dygomgdsl (ob. gbGogno Ne25).

Ggb@ogro Ne25: @ga@9bomemo sbsgrobo 3 wodmyogdgemo gerswol Jobgogom.

Unstandardized Standardized .
Bgohgbogmoe sbomabo Coefficients Coefficients t Sig.
Model B Std. Error Beta
(Constant) 8,399 ,567 14,811 ,000
1 Sbogm8Gogol 4 204 359 -,259 4,738 ,000
X8990
(Constant) 10,203 ,679 15,032 ,000
Sb2gm8Gogol 4 255 349 -,262 -4,948 ,000
X8990
2 QMo d960).
5B g- -, 706 ,(156 -,241 -4,538 ,000
b0l Bgb@o
(Constant) 12,187 ,841 14,489 ,000
Sb2gmdGogol 4 295 341 -,263 -5,057 ,000
X8990
3 QMo d960).
5B g- -712 ,(152 -,243 -4,680 ,000
0l Bgb@o
eobfogeobl 4 444 341 -,200 -3,844 ,000
36063030

d) ©58M30RgdYE0 (3ERoRo: 033Eo30(H YN0 >@EY b

ob3g@logeo obogobol Jgegaom godmgamobes, G®MI  xagnmsIm@obo
2oblbgoggds  3obdgm@gdomo  3M50dobgol  dowgdyer  Johggbgdengddo  (Amama3
OAMol, slggg OomEgbmdMogow), @mdgmoi Gga®glbogeo sbogobol mobsbdo,
dglodanms  ogg9blbs  Lodogg  wodmygoegdgano  geoseol:  sbisgo,  @oliffsganols
bgdolidogtmds  —  gbgdanomds s 2obdgm@gbomo  3M50dobgol  ogomgbols
bgosdo@ymo  dobobosmgdemgdol  (33ams,  3mddobo@gdygmo  bgdmdgwgdom,
©5dM30gdbgo  sedmhbes  YR@Mm  Sbogby o gobgdm@gdomo  3Ms0d0byols
535 9d5bg, 0@ olifogeol Godby. 3g@dme, Eoengg sbsgol (F=36 044 (df=1),
p<0.001 GomEibmdmogo  dohggbgdeols s F=59 746 (df=1), p<0.001 @Gmol
dohggbgdaols dgdmbgggsdo) o 3oegg  2obdgm®gdomo  3Ms0dobol  ogsemgdols
bgsdodygmo  dobsbosmgdangdols  (F=53 700 (df=3), p<0.001 @omEgbmd@ogo
dohggbgdemols s F=18 501 (df=3), p<0.001 @m0l dohggbgdemols dgdmbgggsdo)
(g0 gbom  dowgdamo  gobdgm@gdomo  3M0dobyo  sdmhbes  xaYBMmSdm@ols
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Lbobpme 25blbgoggdygmo dga3sbgdol m@ogg 3oMdg@B®ol dobgogom. Goi3 dggbgds
slifogarols Godl, o3 dgdmbgggedo xagRmsdm@ol Lobpem asblbgoggdsl odgnggs
dbmerme  033g030H YO0 SEa9bols Gomgbmd®ogo dohggbgdgero (F=22 262 (df=1),
p<0.001), by bgdoldog@o wolifogerols dgdwgy 0d3groiEo@dyco smagbs ¥z90gLos,
96900 ©odoblbmg@gdobmsb Jgoo@gdom, dog@sd oMo Mol dohggbgdangdols
dobgogom. Logyeolbdms, @md  3gmogdol - sbsgo*woliffsgamols  Fodo -
3M3d0b5i300 oM  0odanggs  XaYB®odm@ol  Lobpm  goblbgoggdsol. xaunmsdm@ols
2oblbgoggdol swaomo ofgh dJbmeome o3 (33enegdols 3obdgmdgdomo 3@s0dobyols
535 9gdolmob  3mdd0bsi05To.  3g@dme,  slsgo*B@epdgb@Ggools sl yegbols
©ogoEgdol G030 Ky YBM>IGOL oblbgoggdols odarggs 0d3@ozodh Mo s@wygbol
@m0l dohggbgogols mgoglsb@olom, F=8 721 (df=3), p<0.001, bobTdodgbyyeno ol
dmbofoaggdo sbogasb@gdmsb dgoos®gdomn d9@ @OML sbpmdgdgb B@Sxdgb@gdols
oGy gosol. @olifogeols  Godo*g@ogdgb@gdol  w@olidyegdol ©ogogmgdol  Fodo
3035065305 mogols dbMog Lobwm goblbgoggdsl dbmenme 0d3eoo@g®o sy gbols
omEgbmddog dohggbgdangddo odanggs (F=5 795 (df=3), p<0.001), s9MdmwE, 33e0gg0l
dmbosfoemggdl  9390m9L0  Gompgbmd@ogo  dohggbgdbengdo  3Jmbwom  bgdolidogdo
obfoganoll dgdpgy 9bgdeog ©odoblimg®mgdobmsb dgoodgbom. Lodogg (gers@ols
b9dmJdgogool dgogase — obsgo*slifogmols Bodo*g@msydgbdgdol wsli®yagdols
sgoemgdol  Godo  —  3bodgbganmgobo  aoblbgeggds  gmobgds  0d3enoz0@@o
o960l MomEgbmdmog dohggbgdangddo (F=5 833 (df=3), p<0.001), 39®dmw, 93903l
50396l 20bo30MMbgdl RMogdgbRow Lodygzol 3oMggao do@gomol aodmygbgds

sl oganoli Bodols @o sbsgol dogybgosgsr.

53@0p50, 33mggzol Bgwgase 3sdmgmobrs, G®:

1. bgdoldogmo wolifogemols dgdmbgggodo sbogasb@ogols s bobdodglyegdls
Lbobpme gsblibgoggoymo gsobdgm@gdomo 3@50d30bp0 momJdol yggans Godols
BMo2dgb@gd0l sl ymgdoll  ogsamgdols  dgdmbgggedo;  2odmbsgerolils
Fo®dmoey9bls 3@oadgb@oe Lodygol 3oMggano do@zgomo, GmEglsi o3 M@
SbogmdM03 x29x8L dmdol o@ gaobgds Gomgbmd@ogom yoblibgsoggdyano
3050dobyo;  2oblbgoggds  dogowgm  dbm@me  wOmomo  dohggbgdagdols
‘dgomgdolisl;
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96900y ©odoblmg@gdol ©AML  Lodyzol 3doGggmo sSbmb  ©s  Lodygol
300390 >  dmeem  Slmlb  dofmegdolsl  aobdgm@gdomo  3@s0dobyols
dgbogobgdbamo@  shogasb@egdols s  bobdodgbygangdol  0d3groiod @0

SmEagbs 5@ aoblibgogogds;

olfogamols bgdoldog@mds - ¥bgdbeomds sbogasb@egddo dbodgbgermgsb
o8 gbols  obgbl  aobdgm@gdom  @MoadgbBgdo  Lodyggol 3oMggmo  ©o
dogom Sl dofmegdolsl,  0gdas gl aoblbgoggds  o@  solisbs
aobdgm@gdomo  3@s0dobgols  wOmom  dohggbgdgerdo.  bobdodgliyan gddo
ge00bgds bgdoldogdo woslifsganols 930@s@gbmds 9bgdanog wslfoganslbmsb
FgoMgdom #Moadgbdgdom 30Mggeo do@igerols aodmygbgdolisl;

BMo2dgbBol sl yamgdols  @ogsgmgdol  dobslbosmgdbangdo  dbodgbganmgbow
(3056 dowgdygemo  gobdgm@gdomo  3Gs0dobyols  g89JdlL -  30Mggeno
dod3geoll ol g gdolols  ganobwgds  YBO®  Jaog®o  gobdgm@gbomo
3050d0b0 @MamO3 osbo@asbOEgddo, olg bobdodglyemgddo. g®oydgb@ow
Lodyggol  dgo  dodiEgeol  dofmpgdolsl  m@ogg  obogmd®og  xgyxdo
genobegds  3obdgm@gdomo  3M50dobgol  gggeoby  sdsgmo  dohggbgdan gdo,
OMamO(3 EOMOM0, sbggg OsMPIM_M0go dsbslosmgdagdom;

Omge®3  dobsgrmebgemo  ogm,  bobdodglygergdo  sboaasb®ogdmsb
FJoMgdom YBOM o EOML Sbpmdgdbgh BMoydgbHgool LGy gdols
ogoe gdols ‘gl yengdsls;

olobodbogos, @mI  m@ogg  ologmddog  xaundo  obfsgeroao  Lools
Lo@yggdol  gbodsdolo  R@ogdgb@gdol  oslOymgds  9uem  Lf®sgswe
bgdbms gow®g sbogo Lodyzgdbol R®soadgb@gdols @sbfsgmmols 3o@mdgdobss
> BO23963go0L sl gdols ogoagdols Bodol Joybgoogsw;

obogo, @olifogmol 30Mmdgdo ©s asobdgm@gdomo 3@s0dobgols dglbogslgdasw

Jofmpgdgmmo  g@opdgb@oll  bgwsdo@yeo  dobslbosmgdbangdo  gogangbsls
obgbl go63gm@dgdbom 350306 by,
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ol III 530: 256390@900m0 35030620 9JL3emo30d®0 d9blog®qdols

©A3930L ©EHmL
3320930l 53 gBo30l Jmogodo dobsbo oym:

*  dgblogdgdol oM®ggggdol AML A5bdgm@gdomo 3Mo0dobgols asdmgegbols
0530Lg09@M 90960l Jglfogars o dgoodgds  3Mo]Bog o  xobd®mgao
Lbgoalbbgs slogol 0bpogowgdol 2sobdgm@gbomn 3G>080bmsb;

* 3obdgmegdomo  3@o0d0bgolngols  wslfsgarol  30Mmdgdol  Ibodgbgermdols
FgBobgos  mogol Bgobols m@gsbyamo  Jsmm@myools A®ML  dgblogdgdols

o@®ggg0Lsb.
dgompeanyos
debs fogoggdo

3320 ggodo  dmbofomgmds doomm 18-sb 25 s 60-sb 80 Fansdwg oSbsgols
156 - 3o 3O5]Hogymoe  xobdOmgammds s dgblog@gdol Lbgswslbbgs Loddodols
sMmgggols dJmbg 20-3> 0bwogowds. bobdodglygao  IJmbofomggdol xamxo 41
Joemobs o 38 Bodogoolspob dgwygdmes, Lodgogm sbsgo M=68.42, SD=5.856;
sbhognasb@es dmbsfoanggdo, 40 Jogno s 37 dods3o30, 18-ob 25 Fansdwg 0y4369b,
Lodgomm  sbsgo M=20.7, SD=1. dgblog@gdoli ©oM®ggg0l IJmby o0bwogowgdol, 9
Joemo o 11 35353530. geobogy® xa9xdoi aodmoygm m@o sbsgmddogo xaRo:
Sbogasb@egdol xa9xndo 2og@mosbs 21-sb 40 (ansdog 6 obpogowo, M=32,17,
SD=6.97; bobdodglygergdol xa9ndo 30@mdomo® 2o5g0mosbs 43 — sb 80 (ersdwy
14 obwogowo, M=57,SD=11. do0 3Jmbpsm msgol Ggobols Lbgswsolbgs gBomermaools
MO25b9@o0  sbosbgds  (bMogro  Ne26).  Logmb@ddmenem s 9Jl3gMm0dgb@ygeno
X39R0L 06@0g300gd0 5@ 25blbgoggdbmebgb gobomergdol wmbom, t=0.539, p<0.591.

Ggb@ogro Ne26: 4/b39@0d960L dmbsfogrggdols gobsfogngds sbsgobs s bijgbolb Jobgwgom.

be®do Jogmo 3530 M SD

I slogmo. xaggo (18 — 25 §F) 87 71 20.24 1.86

II sbogmd. xaggo (60 — 80 §F) 98 60 69.7 6.45
S5l 185 131

3220604900 X980 Jomo | 3030 M D

I obogmd. xaano (21 — 40 §F) 2 4 32.17 6.97

II sbogmd. xaygo (43 — 80 (V) 7 7 57 11
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| bygo 9 n |

ds bsavgdo

3350g35do  3odmgoygbgm 20 do@omo; mommgyge  ds@omnby dm3gdgeo  oym
Lbgoolbbgs godgam®ools {930l Lobgaro (Lygee 5 303 gam@0s). 3o0©s  >dobs,
h3gbl dog@® dgagboa odbs B@s2dgbRgdol wslidymgdols wogsgbol 4 go®osb@o
Lo@ygol  g@sad9bBgools  dobslbosmgdangdols  gomgsaolfobgdom;  a@sadgbdgdols
sldyagdols  @ogoggds g Byeegobpol  dog®  dgdmmogsbgdygmo  GgLEolb
doeogogocosl  Fo@mdmopygbos  (Tulving et al, 1982). dmggdye  3gerggedo
2930496900 BAS2d96Hgo0l oG Y gdol wogsmgdols dbmeme 2 go@Mosb@o, M3
NobdOmge  0bpogowgddo  aobdgmegbomo  3@s0dobyoli  gggemsby  db0dgbgamgbs
999J6L 0F3930> (ob. gJb3g@0dgb@o Ne2). g3@ogdgb@gdol @oldyagdol sgomgds
do@osbmdsdo dgoggdmes 40 ds@omolspsb (20-bg dmigdygmo oym wolifsgeoamo
Lo®ygggdols ‘dglodsdolo Q@53396@3 9d0, beoganem s®hgbogn m3by 03039
doboloomgdangdols dJmbg (bodygol Log@ddg, Lobdodyg) sbogro, sHoslifsgmogo
Lo®Yyggoo) (ob. sbsdmo NelS).

obggg9, 36mdol BHaglBow godmgoygbgom 40 LoGggobogsb dgdoas®@o Loo, Lowsa
20 Lodyggs wolifsgaromo ogm s 20 sbogno (ob. @obs@mo Ne16).

380603 9®  xa9xdo dgblbogdgdol @obosbgdols ba@olbol dglbogsbgdansw
o0.0. @@l bgodmglbommmaoyg®o  GgbBgdol bdo@dodgol godws godmgoygbgm
d96@mbols dgblog®gdol Ggldo.

@0b5060

330930l dobbgdowsb  aodmdwoboty,  gJl3gMmodgbBdo  godmoye 2
053300 9d g0 (330 >E0: ol oganols bgd0bdogAmds-gbgdanomds ©S
RMoydgbRgdols oL@y gbdols 0535 96530 do{mgdgeo RMo3dgbBol
doboboomgdangdo - 3oMggero sl (LoGygzol Lofgobo sbm) o 30Mggero do®goe0
(Lo@ygol 3oMggemo  Jo@zgoero). dgbodsdobo@  sIMogdbyaro  (33eno©gdo  0ym
G6mds  (gdL3mocodm@o  Igblogdgdol gm@ds) ©s  2obdgm@gdomo  3Gs0dobao
(033@oiod®o dgblog®gdoll gm@ds), G®Imols dgxnsbgds bgdmws B@sydgb@ols
sldygmgdols @Omobs (Fo3900) o RMogdgb@gdol oldya gdolols sliffsgmoao
Lo@yggdol godmygbgdols Gosmgbmdols sw@oibgom.
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o>bobodbogos, GmI  jawobogy®  xa¥Rdo  aobbm@dEogmgdgmo 33980930
N3 9YBN>does @obsobom Fo@Mododms Jmgdgemo xaggol Igodgdoibmgbgdols ©s

0530l Bg0bol @obosbgdols IJmbg 3530963 gd0l L3gEogogol domgsgolifobgdom
(LF @030 wopans, gudomgdols ganed@sEos, gamEogmo @medoammds).

Logmb@®mam  xagxol  obpogogddo  aobbm@dEogmgdagmo  3gemgge
X3 9RM>dM@0Lo obsobom ho@os@s.

3OMEIP DS

330 ggs  mmbo  g@odobogeb  dgoagomws. 30Mggen  9Ho3bg  9JL3g®odgb@ols
dmbofoaggdl  obodobbmg@gdbans  dogfmwgdbmwsm 10 Lo@dygs  dgdwgyo
0bbAGYJE00m: Lygdepwgdom  Foogombgm  do@omgdby Jmigdygeo  Lodyggdo ©s
93090  ©50doblmg@mm®. gl ogm  dobogool  bgdolbdogdo obfogaols  g@odo.
doMomgdols Jofmegds bpgdmes bodgegme 5-x96. gJb3g@m0dgbBol dgmdg g@o3by
Gol 30098l dogfmegdmesm  Lbgs 10 Lodygs  0bbGGyJEoom: y0bmgon
OOS@SAM” oM MYb0  35GJyMM0gdol  (xa9ngool) dobgogom®. o3 dgdmnbgggedo
ool dmbofoanggdl 5@  ggoemgdmsm  Lodyzgool  ©odoblmg@gds  (9bgdaog
5doblimg®gdols g@o30). III gBo3by (0d3eoEody®o s@wygbols g@o30) Jmbsfoaggdls
9IE gmEsm  BO23gbRgo0l ol yYamgdols ogoamgds o dmgmbmggdmesn  Go3
‘dgodangds  LY@osgo  ©ogbdygmgdobsn  mogdo  dmbyar  Jo@gger  Lodygodwy
(bg30@op);  0blEOYJ305do 5@ ogm  domomgds  3o@gger s  dgmdg  9Ho3by
©abfogarog Lodyggody.

9JL39M0dgbEols  dmeneml IV, gJbdemozodyg®o  oswwagbols  g@odo, 36mdols
AabE0) e ggol dmbsFoerggdls gyzombogwom 40 Lodygolyeb dgdwged Lool s
gobmgoom gEbmo, Gmdgmo Lodygs ©s0doblbmgmgh 9Jl3gM0dgbGols 30Mgger  ©s
dgotg 96Ho3by.
39:2939%0

3350930l dmbsozgdgoo  odydogos  LESHOLE0ZYMo  3Oma@sdol SPSS 15.0
Lodgomgdom.  aodmgoygbgom s gdomo s  slggbomo  LEsGolEogol dgdogao
Lobmdgdo: Lodygoemem s@omdgBoggero, LEAsbpsdFgmo gopob®s, T - FgLEo, One-Way
ANOVA, ®9a69boggeno sbagrobo.

> ¢m0bognMo X398
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OmamO3 9339 ©30603bgm,  3@obody®  xa9x8do  2og@mosbobgb  msogols
A3060lL sbosbgdol Lbgoslbgs gHomenmaools ©s Loddodol 3Jmbg obwogowgdo,

Omdegolsi  swgbodbgomwom  Igblogdgdol  aodmbs@ygero  o®®3g3s;  3gMdme,
3380 g3>do  dmbofoegmds  doowm  gdoagaloom, Lolbados@mgmgobo ©osgs©gdom,
AMIg g0 obosbgdoms s mogol Ggobol sbmgdomo 3@mEglol (9b3ggsodo
> d9bobpo@o)  dgogasw  gobgomemgdymo  Igblogdgdols  oMmgggols  IJmby
0bpogowds (ob. 3bGogno Ne27).

Ggb@ogro Ne27. janoboya@o acg 3ol dmbs foarggdo.

bob3domg
9300953 150s 4
0dgd09@0/3gmGsy0ygao 0blym o 5
dshom-xmbggzols Lobp®md 1
35308-50053b0l osgo0gdY 1
b0bligobyg@ols osgemgdy 1
mogol Bgobols B@sdgs 3
39039L 9698500 1
dgb0by0d 1
sy q00 18
300033939920 9HOME 0> 2
[HaTey 20

30bogyg®o  sbogmdMogo  xa9ngdéol  dgoo@gdobols  Lobwm  goblbgoggds
25dmg@0bes Ibmenmo ®odgbody bgo®malojmmmaog@o Lo gbEolb
YgbO g goolsl  (ob.  gbdogo N27); dgblogmgdols  dohggbgdemgdols  dobgwgom,
GO3ea3 9Jb3oGgodgto, Sbggy 0d3gogodg@ol, bbgseobbgs sbsgol obpogowgdo
o6 2oblibgogogdosh.

Ggb@ogro Ne27. pevoboyado  xang0b go@aagddo Jowmgdaeo aoblbgoggdgdo obsgmddmogo
wogmaols dobgogom.

Levene's Test for
Equality of t-test for Equality of Means
Variances
F Sig. t df Sig. (2-tailed)
Equal variances | 4 551 | 339 | 2381 9 041
b g0g9e0md0m0 assumed
oberbobo Equal variances
q 3,295 | 8,017 ,011
not assumed
Equal variances | 7 457 | 009 | 3,000 7 020
o990 assumed
byg@omo E | -
qual variances 4.392 5,000 007
not assumed

126



1 Equal variances 9,497 015 2,599 8 ,032
5960900 assumed
(BT :
Equal variances 1,746 2,186 212
not assumed

obggg,  gmoobogyg®o  xaggnol  dogbom  Igblog@gdol  oM®gggsdo  o@
2odmgeobes LEASAOLGHIMs Lobom goblbgsggds Lbgowslbgs g@omempools ©s
5b0sbgdoll  epmgogmobsiool  dJmby  0bpogogdl  dm@ol.  gobsowsh  slsgol,
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dobogool 1gdobGogy®o godygoamgdol aboom bgal 9fymdl obgm®dsiool gz9m
>mngolgosl. oy  gogo@oywgdbm, @md  bobdodglymgdl, dgblog@gdol  bmyswo
©5J390mgd0l  godm  gg9mglo  ©sdsblmg@gdolomgols  glsko®mgdom  ©sdbdsmy
LEAOSBIR0g00L  godmygbgds, o0dbgds gl aodgm@gdoms  gHo  Momegbmds, ™y
dobogmols  bgdobBogy®o  goob@gds  ©o  @owsis  dobgbms  aodm  olobo o6
d0do®moggb  olfogmolomgol  ©odoblbmg®gdol  LEA@sEgaool  ‘dgdydoggdst,
b9695@0305, @M olobo bogmgdo [o®do@gdygmgdo sM0sb msogol degenmdsdo,
3000@g  sbomasb®wgdo, @MImgdlsi  odbdodg  LEHMSGIR0gd0l  aodmygbgds
dgbodangdgeos  os®3 g0 gbododmgdom gyudop@gdolbs ©@>  0bgm@dsiools
2539 doggbol, 3mabodyg®o 3mbd@meols LEOymo @glyalgdbol Ramdol  godm.
o0 sdobs, (3bmdo@os, OM3  sbsgmob  gOmow  bpgds oberse  smgoligdyao
06x8m@Is>300L 2odmygbgdols 30959l gds dggeo, NGh! >0gobgdyen
068mOIs30sbmsb  goodgdom.  ol,  @o3  bobdoTglyegdl  dmgmbmggdom
NM533963 gd0l sl P gdols ogomgdol Lbgowslbgs goMmosbGgools dgglgdobsls @
@53 0mgmgds 033gro30@Y@o dgblogmgdol sdmgangbow, Fo®dmowagbls sbensw
50golgoygeo (b 2o5]B0y@gdieo) 0bgm@dsiool wagsmgdsdo odmygbgodsl. gbws
aogomgogobobmm, @md gl obgm@saos (ob9g Lodyggdo) doom  ymggereoy®
305]B0godo  0dgosme  bdodgdygmos s gJl3g®odgbRyero  Lo@ygsioom  dobo
250]B0YMgds  gg®  FoMogl  ymggmeeoydo, bdode  bdos@gdbymo  Lodyggdols
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odByommdbol,  dgodangds  omggol,  @OmI  saomo o3l GgBOmsJ@oye
06090890 gbcosl.  godes  sdobs,  Modegbody  ggerggedo  bohggbgd  ogbs

BMo23dgb@gd0le  SLOYmgdols ogogdsls s ggMdog @  dmdbognmdsls  dm@ols
©oEgd0m0 JmAgmsizool s@bgdmds (Maki, Zonderman, Weingartner, 1999), @o3 sliggg
hggbl 3gerggodoz @oEsLEYA®S. (3bmdomos, @M Sbsgmsb  gOms  J3gomwgds
390doe0 @0 I dbognmdoi, Mo3 BMoadgbRgool slGYPmgdol ogoggdols sbggg
Sbogmd@ogo  odggomgdol  asdmgangbols s 83 @@L dm@ol  swgdomo
3OO gensi3ool  s@bgdmdols  asdm  g@ogdgb@gdol  woldymgbol ogomgdols
LgdsbBogy® dgblog®gdosbmob 353domby dogmomgdl, Gmdgemoi mogol db@og, 4.
AYgobaoll  sb@om, 0d3@moizodg®o  dgblbog@gdol  Gm@dss.  g.o. dogbgoogso®
390GIBHIRM0LS,  g@AspdghHgdel  @obdygmadol  @ogomgds  SYEOM JomSE
00go@olifobgdls Lo@dygols @ 9Jbogy® ©> ‘dgbododobs Lgdsb@ogy®
LAOYJBYOoLoE, goboowseb @sl®yangds ymggemmgol bpgds Lodyggdom s os@
39bgem-Lodyggd0m. 5Jgesb godmdobsy, aobdgm@gdbomo gg@dsy@o 3M50d0byols
©5]390mgds  Fo®Imoagbl  bmpswom  sbogmeb  wsgegdodgdyao  dgblogdgdols
©5]390mgdol dgdopagbgen  bofol, gdmo db®og ©s dgmeag dbcog, dosbodbgdls
390398090 ©9309bgbRsEool  LobEgdobs  ©s  Lgdsb@ogy®o  Igblogmgdols
LolBgdol YOmogBH»m3ogdo@ls o YN0 gOMMebsd IO MImdsby.

bgdobdog@o olfogamols AML  sbogasb@egdobs s bobdodglyagdols
aobdgmdgdomo  3Mo0dobgols  goblbgoggds  godBoydom  Fo@mdmowygbls  olisgmsb
JOMSE  gONEOMYESE MO0 3md3mbgbBol gorsdglgdol dgogal - gOmols dbdog
shogmo 0bgm®dsz00l smngoligdols LoGmyag dggeoo 0b6gm®dsz00l
do0bBHgOnghodgdgamo  aogagbol  godm s dgm@gl  dbMog,  ©sdsblimg®gdols
LAOsBgy00ls o Yglododolbo@ spwagbol LEAMsEgaools dgdyndoggdols aodbgemgds
(Sagar et al., 1988; Brown, Marsden, 1988; Bondi et al., 1993).

Loggenolbdms, G®3 9bgdbamog ©odoblmg®mgdol dgdmbgggsdo gobdgm@gdbomo
3050d0bg ol ogoagdoll Lobom Lo@ygol 3do®ggero sLmb, g dgdmbgggedo @
Lodygol  3oMggeo  ©s  dmenm  Sbmb, dgmeg  dgdmbgggedo,  dofmwgdolsls
shograsb@egdobs ©S bobdodglyangdols 033¢0 0303990 NJESLED NGO
2oblbgogogdmes; @mame ;3 gbgoogm, 53 dgdmbgggedo godmgmobos 0d3enozo@ o
dgblog®gdoll  JmEgdgmo  Rm@dol  Sbsgol  ogegboligeb  ©sdmyjogbanmds.
Jogdgeo  goJBo  d0560dbgdl  0d3emogodyg®do  Igblogdgdol  SLsgmd@ogo
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(3300 gdols aodmgan gbols S0 b50mMdols ©05dM 0oy gdsls g5 9b0ls
doboloomgdbangdby, gOmol Ib®og s dgmegl Ib®og, @slfsgmmols 300mdgdby. my

bgdoldog@o oli{ogerol dgdmbgggedo, 0d3goiodg®do dgblogmgds @ogomgdolasb
©odmggoRgdmar  J3gomegds, ¥bgdmog ©sdablmg@gdol Fgdobgggodo  ao@ 5o
300m3956do  slogo aogagbsl o@ obegbl Iobby o aoMg399e  300mdgddo —
obgbl. d96gdM0g0s 0do©gds  gombgs OoGMI?  @om  aoblbgogwgds bgdolidog@o
slifogams 9bgoeoglbgeb s Go (gmomgdsl 0f393Lb 033gmoio@ydo Igblogdgdols
hggbls  dog®  aodmygbgdygmo  ogoegdols  bgwsdodgmo  dobslosmgden gdo?
bgdoldog@o o ¢bgdaog odsblmgmgdols aoblbgoggds g306ggemgl  gmgeols
dgmds®gmdls sdoblimg®gdols Jobobslabyano >Jeob O gdmds -
5O Lgombsdo.  aoMes  sdobs, Amym®E 3. bobhgbgml  33argg9dds  shggbgls,
obfogamoll gl m@0 gm@ds 2oblbgogogds sbggg ©odobbmg®gdagao  dslbsanols
‘d0boo@lom. ssdosbol ¥bgdaog dgblogMgds Fko@mpss ©s3sgdoMgdoyao dobo
3bmgdgdol gdmEoy® s Lob@ololgye Lggmmgdmsb. ¢bgdemog dgblogdgdsdo
goJlodgds dJmgangbols >@bLo, go. ¥bgdaog @odoblbmgMgdolsl 3bodgbgermgsbo
o300 9ko@sgl  dobognol 360dgbgermdsl, dol LgdsbGogyn® dsbobosmgdangdl.
dgblog®gdol gl gm@ds bogamgdom 5J393L gudowgdsls dologols gm@dsls oby
dob  bgpsdo@yge  Joboslboomgdemgdl.  93obsligbgamo  9bgdemog  dgblog®gdsdo
‘dgodggds dognoob FGotmm Fodyegddo dgogomml, GmEglsi dJmgegbols s@bo
Logdome  byb@oe obsbgds.  bgdolidogdo dgblog@gds 3o o 360dgbgenmdsls
obod 9ol oliodobbmg@gdgano dobogol gm@dsl, dsldo doomswos — dmgengbols
5MS  300M3gbygmo s@OLol godmymags, s@sdge dobo m@Iobs s dbodgbgamdbols.
Jgbodsdolbow, bgdoldogmo s ¢bgdemog dgblogmgds Jodo@mymos gHmo ©s 0039
dmgergbols  bbgowolbgs 0bgm@dsgoygeo  dobobosmgdagdols  asdmymazolbsggh (M.
3uHyeHko, 1961, 1996). bgdolidog®o o 9Ybgdemog dgblog@gds  Jdbosh gO®osb
LobEgdsl. @mamai L. dmho®mgs (1990) smbodbogl, dgblog®gdols LobEgdy@o
sbognobo  shggbgdl, @md dobo yggews 3OmEgLo  dgodangds  B0dobsdgmdwgls
Omama3  bgdoldogdo, obggg  9bgdeog  gm@don  obpogowol  Fob  dpyodo
sdmzsbols  dobgwgom. 53 mgobsb@olbom  9bgderog  ©sdsblmg®gdol @M
dobogools Lgdab@ogg®o 3P0 gdS ©5doblmg®gdols dobbols oM 9dy
bobdodglygangdologqob o6 dJmombmgl oGO3 ©08d5@gdomn  yy@domgdol Ggby®dlgdl,
o3 0bgm®dozool  goesdydoggool  Lob{@oggl  ©o  Jglbodsdobop  dewog®
3036001 3bBOM@l, boam sbosmasb@gdolomgol Fo@dmowagbl w@oliffsganols
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bogmxog®@gdol mgo@lsb@olbomn godgl 3o0®Ombsol, o3 M@0 sbsgmd®ogo xgyxol
YgbOgegds  gOMIsbgnl  gobamggds  0d3mozodgdo  speygbolomgols  oligmo
300md950L Jgmogobgdolsl, @mam@oEss BMoydgb@oe Lodygol 3o@ggemo sbml ©s
Lodyggol 30@ggero  ©@o bm@m  Slmb  2odmygbgds. o3 30MMdgddo  @MaMO3
sbogasb@egdl, obg  bobdodgbyangdls  aobdgm@gdomo  3M50d0bgol  Lsgdome
5000 doboboomgdergdo oJgm, Gomsi 0bobo gOmMAsbgmls ggsobsb. Mmam@ ;3 hsbl,
aoblbgdolomgols dbgoglbo dodsbodbgdgemo  sen@g®@bo@oggdol  sdm@sbolsl  m®ogy
Sbogmd®0g Xa9Bdo  P3005Fglmdsls sbodgdl oo boibmdo, ymggmomoydow
bdodo  bdsdgooo  Lodyggdol  godmyggbgdsl. o3  3Bjz03900L  Lobomagdbenmeo
Jo§3mdl bobdodglygegdmsb godmgagboano bgdolidogmo slifsgmol 93o@ds@glmdbs
033@030(H IR0 S@Eygbolomgols  g@sdghdar  Lodygol  dodggmo  oBGEgomols
3odmygbgdolisb.

hggbl dog@ gobbm®ogmgdymo 3aaggolols sdmhbos, @M g@sydgb@ols
sldygagdols BgbEol dsboboosmgdgaro, oby Lodygol K@ogdgb@ydmdols bom@olbo,
db0dgbganmgbo  (33a0ol  dowgdyeo  gobdgm@gdomo  3@s0dobyol  gx39]BL — 1
dod 3300l sl yegbolols ganobpgds 9RG™ daog@o aobdgm@gdomo 3Mo0d0bgo
OmamA3  obomasb®gddo, oly bobdodglymgddo. g@ogdgbdow  Lodygol dyge
dom3geroll Jofmwgdolols m@ogg obogmd®og xayydo garobwgds  2obdgm®gdomo
3050dobgoll  gggamobg  odosgno  dohggbgoemgdo,  @mam®3 @Omomo,  slggg
OomEgMdMogo  dsbslbosmgdangdom. dgodengds  gogo@syomm, Omd  Joybgoogs®
dAogo0 >R g@boGogol s@lgdmdols, obggg Gmama i Lbgs Godol g@sadgbdgdols
2odmygbgdolol,  Lodygol  3odggawo  do@goeo  dgblogmgdsdo  0bxgm@dsizool
@ 3o@obozool 93909l Lodygsamgdsls odarggs, 359dob Gmeglsi 9o dod (33000
oMy gboll Modgbodg san@g®boGogol doybgosge, obGymgdol LoGmygmons
> dgblog®gdsdo dogdol 9RO®M GoOmm osOgools s@OLgdoMmdol godem  gggesby
sO5LoLYMgger 300Mbols Tomdmopagbli 2obdgm@gbomo 3M50d0bolomgol Gmam® ;3
sbogasb®egddo, slggg bobdodglyangddogs.

Omama i Jobsgrmebgero  ogm,  bobdodglgemgdo  sbenasb@©gdmsb
dgoo®gdom  PROM o  ©EOML  Sbpmdgdobgb  @MondgbBgdol sl yYmgbols
ogoen gdol gl g gdol, @si3 LOYagdom gmobbdgds sbsgmsb ©s3ogdo®gdyao
30360890 m39Mo30900L LohJomols wsdggomgdols 3o3mmgbsls (Salthouse, 1996; Craik,
1986). os>@lobodbogos, ™I mA0gg obogmddog  xaygdo  ©sbfsgmmogro  Lools
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Lo®ygggool dgbodsdobo  g@sadgb@gool oldyagds 9g®Om LiOsgse bogdbmws
goMg  obogro  Lodyggdol  g@sadgbBgool  obfsganol  3o®mdgdols s
BMo2dgb@gd0l oGy gbol ogoagdols Bodol dogbgsogsw, @o3 0d3aoiod®o
dgblog®gdols 3mJdgogdols dohggbgdgels Fo®dmoweagbl.

hggbo  ggeggol  Bgwgpor  podmgmobes, M3 3@sjHoggmere  xobddmgmo
sbogmasb@es  3ganggol  dmbsfoenggdols s  dgblog@mgdol  odmgggol  IJmby
0bpogogdols  obdgm@gdomo  3Ms0dobyo  bgdoldog@o  slifsgmols  dgdmbgggsdo
033¢0030RM0 ©sgoegbols MmM0gg goMmosb@ol (Lo@ygol 3oMggano sbm s Lodygol
30039em0  doMgoeo)  dofmwgdolsl  goblibgoggoyaos. dgblog@gdols  odmgggols
dJmby  0bpogoegdl  Lobpme  sdsgmo  aobdgm@gdomo  3@s0dobpo  sgm
Sbogash@egdmob  dgoodgdom  Gmam®3  OomEgbmd®og,  slggg ©@OMmomo
dohggbgdamols  dobgogom. dgodargds  omdgol, @md  L{mege  dmEgdygmo  m@o
300md0l mobbggodolisls (bgdoldogmo olifogmols goJdmmo s FAsydgbGgdol
sldygmgdols  ogsagdols  3mbg@gd o  dobslbosmgdgano - Lodygol 3o@ggeno
doM(330o00) genobgds  gJldmoizodydo dgblog@gdol oMEgggol oMo gey@sw
2obdgmdgdomo  3M50d0bgol  ©@odgg0mgdo3,  g.o. 0d3emozodg®o  dgblogdgdol gl
3M6309H Y0 gem@ds, dgblog®gdol 3smmampools dgdmbgggedoi, ©sdmoogdygaos
dob dgboggolgdaow dofmgdygeo ogoggdols 3mbi@gd e dobosbosmgdan gdols @
sl oganoli 30@mMmdgdols Mmobbgge®abyg. 53 mgoglsb@olom, d33eggodms I 3o3gds,
@md 0d3moiodyg®o dgblogdgdol 3mbidgdgmo Rm@ds, aobdgm@gdbomo 3Gs50dobyo
>9300 gdamo  dgbobymos  gJldgoigo@y@o  dgblog@gdol  sbosbgdol  Bmbby,
aododmmgdgeros  (Graf, Schacter, 1985; Schacter, 1996). UlLogo@oygems, G®I

bgdolidog@o olifsgaol ©gx030H0L  a0dm, @53 godmfgggmos msgol  Ggobol
2533990 LEHOYJAHgdol  ©obosbgdom, 5@ begds 0bgm@dsiools  Lsgds®obo

3OEogos. dgblog®gdols wodmgggolol 930Mg9am gl gmganobs od®gggs ©obsganols
30m39Lol mgom-oygadgs s bgagdiool LEHMSE A0S, ods sdobs seaomo o3l
bmyoBgobmgeb  gugdomgdol  gons@dglgdol ©s bmpsw dgbgamgdsl, o3 o.O.
g g@osls LEO9JA YO ge-396J30mbogny@o dmEgaosb aodmdobsdy,
969039003900 denmyzol olgyybjiooby d0560dbgdl, MmAgmoi ssdosbols bmyswe
5JBomdabgs 3slgbolidygdgeno, gOmols dbMog s dgmegl Ibdol, Jg@Jne wmbyby
©obosobgdol  s@Lgdmds, @53  dgbodg  demmyol  olgybjiosl  Fo®dmowagbl,
306530096l dgblogdgdolmgol gOMEOMYms© ®mEo 3b60dgbgermgsbo  Lgg@mls
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sM3935L — Gyagobgols 0g@sdJoymo dmwgmoesb godmdpobomyg, Lgdsb@oiy®o
dgblog®gdols sbosbgdols 3M3396Lo300 ‘dgbodan gdgamos 39M(398E Y0

@9309bgbBo300l  LolGgdom, dopa®ed  o@s  JoModom.  9bgdagHoggo  daomgols
olgybjiools  gmd3gblsgos  dglodargdganos  Ibmerme  do@ogro  mbol,
dogomoms,  dgdeols  Fogogdol  gobGwogo  dmbsfoggmdom  yds@englso
glodogg®o  g9bdicogdol  aobbmdogegdsdo, do5dob GmEglsi dgbsdy daomgols
©5b0obgdols gg® @osMgy o gdls.

‘dgoden gds 00 Jgsb, ™3 bogb@® MM X39R0bL shogoasb@es
dmbofoamggdls o  dgblogdgdol  sbosbgbols  3Jmbg  0bwogoegdls  dm@ol
aodmge gbogo  aoblbgoggds  bofommddog dglodengdgamos  sbsgol  bgasgengbols
dgga0  oyml  ©@s  s@>  mogol  Ggoboll  m@asbygmo  Ssmmermaools  2sdm
3obgomsdgdgmo  dgblogdgdol  adEgggol  (Jeoboggdo  xaggol  obrogowgdols
sbogo  Lodygogrme  Goano  ogm 57 Faool). o530l Lobodggderme  dgodengds
390439209509l ol BoJBoE, @md bobdodgbymgols s gerobogy® xa9xl dm@ols
o aodmgeobps  aoblbgoggds  gOmo  godmbsgaolol  godws  (bgdoldog®o
obfoganoll  dgdpgy  ROSdgb@oe  LoRygol 3do®ggero  do@zgogrols  dofmwgdom
dJomagdyao  aobdgm@gdomo  3Gs0dobyo).  0yd3e dgmeagl  dbdog, 09y
2030085@0lL{0bgdm  slsgmddogo  3geroggdgdols  dgdLfogengano 3330935090l
dog® 3l ger0® gden 0gmA0goL, 9oOm-g6mo  3odmmgbols 0obobdo
bobdodglygangdmsb  godmgangbogno  3gemoangdgdo  Ibpasglos  mogol  Ggobols
obosbgdol  Ygwgaoe  aodmgmgbogro  3gemomgdgbols s aoblbgoggds o0
‘dgdmbgggedo @omgbmd®mogos s s®s mgobmd@ogo (Zacks, Hasher, Li, 2000).

dgblogdgdols osdmgggol IJmbg obpogogdbolomgol ¥bgdaog @olfogans
NMo3d963gd0l oGy gdol  ©ogomgdsdo  Lodyzol  3o@ggeo  do@(3genols
20dmygbgdoliols odanggs  obdgmegdomo  3Gs50dobaols denog®d  939JAL.  genobogy®o
Xo98oL  3mbsi39dgdols  odydoggdolols  podmgmobrs  9bgdeog  @sdsbbmg@gdols
Lobom  93005@gbmds  bgdolidogd  slfsgamslmob  dgoodgdomn  g@opadgbdgdowe
Lo@ygol  3o@ggemo  do®igeoll sl gdolol.  06gm@IsEo0l  yosdydsggdols
Ombgms  mgm@ool  Lofobooswdogam, @mdgeoi ©dG3o3gdl, Gmd  aobdgm@gbom
3350306bg 2oodydoggdol @mbgms (3gaoegds olifogamols g@o3osb smagbols
9Bo30dg dgdolbylbBgdgaen bgyogemgbols obogbls (Roediger, Srinivas, 1993; Jenkins, Russo,
Parkin, 1998), gJl3erozody®o dgbliogMgdol odmgggol dJmbg 0bwogowgdolomgols
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9bgdeog sl ogms, 0bgm@dsiools LgdsbBosy®o gosdydsggds, 9390gLo 306Mds
odmhbps  dobognol  @odobbmg@gbobomgol s Fgdpamd  s;mgolgdymo
063mOIs300l  3G5JBoggmo  godmygbgbdobomgol. dmizgdymo  Igogao, @s  mfds
9bs,  Lododmgdl  dgdpamd  gbFogensl, dog@sd  dgodgngds  omdgol, @md
dgblog®gdoll @oM@gg3gdol Mgadomo@oiosdo dsb dglsdargdganos 360dgbgermgsbo
Omeoo dgol®ygeml.

sd@Mopo, Nhggbo  3ganggol  Ygogase  aodmgmobps, M3 2s5bdgm@gdomo
3050dobyo  Jo@meosz 0gEgds  obsgol  bgasgangbom, omydiEe o3 (3gmoggdols
Fobol{omdgByggergdobomgols  Logo®ms  @mamd3  obpogools  sbsgol,  sbiggg
slifogemols  30®mdgdolbs s  0d3moigodyg®o  Igblogdgdols  ogosegdols
dobolioomgdangdols aomgomolifobgds. 9bos >@0bodbml, @mI bosbdodglyemgdls o
dgbbogdgdol  Eo@Egggol  3Jmby  0brogoegdls  ©ggogoGol  jmd3ghlsgools
2oblbgoggdymo LEMSE Y0900 sboloomgdm ©s dglsdsdolow, olobo goblibgoggdeyen
M93mdgbs3090L Loko@mgdgb.

0d3emoodg®o  dgblog@gdol  dgdymdo  3mybo@y®-bgo®malodmemaoyg®o
sbogrobobomgols  Laby®ggano odbgdmes dobo bbgs gm@dgdols dggasbgds oyogy
BoJBmAgéol  bgyogangbom, @mdgems db0odgbgermdsi  podmogggms hggbls dog®

2obbm® 0y gdge 339390 do.

psliggbgdo
L obogmob gomo brgds 2obdgmegdomo 3M50dobgols ©sdzgomgds;

2. 39@doy® s 5M539Mdo @ 25bdgm@gbom 3M50dobal SLsgmob gHmow
53900950l 2oblbgoggdyano 3o6mbbmdog@mgdgdo sbalosmgdm.
39Mds@y®o gobdgm@gdomo 3G50dobyols wsdggomgds mogl obgbl 45 - 65
Jeools osbogdo, bogno  gobygogydo 3Mo030bpo Jggomegds 9339 dgmeg
Sl gmd®og xa9xd0, 569 ©odggomgds ofygds 36 - 45 Faool sbsgdo wo
9Om ©mbgl 0bs@hyybgols dgmedg o dgbodyg sbisgmd@og x s do;
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bgdolidog@o sl ogemols ‘dgdmbgggsdo sbognasb®gdls S
bobdodglyyangdls  Lobpme  aoblbgoggdygemo  2obdgm®gdomo  3G50dobyo
odgm  bgdolidog@o  Bodol  gMoydgbHgool  @olidymgdol  @ogoemgdols
‘g bgggsdo;

9bgdemog sdoblmg®gdol @@O™ML Lodyggol 3do®ggero slmlb ©s Lo@dygol
30039e00 s dmenm  sbeml  dofmgdolsl  asbdgm@gbomo  3@s030bp0l
‘Jgbogoligdbamo  sbomasb@ogdolbs s bobdodgbymgdols 0d3groiEo@y®o
>mEagbs 5@ 2oblibgogogds;

sl ogerols bgdoldogdmds - 9bgdaomds sbhograsb@gddo
d609gbganmgeb aogagbsl obwgbls 2obdgm@mgdom RMoadgb@gdse Lo@ygol
30039e00 s dmenem  sbml  dofmegdolsol, mgydas gl goblbgeggds @
sobobo 3obdgm@gbdomo 3050dobgols OAOMOM dohggbgdgen do.
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Abstract



The concentrated research of implicit memory began in 1980ies. Graf and Schacter proclaimed it as
a new form of memory and explored it in different studies as an independent form of memory (Graf,
Schacter, 1985). As for today, several forms of implicit memory have been investigated. Despite the
large volume of studies, there have been still a lot of questions, which need to be answered. For
example, it is unclear whether this form of memory should be divided into sub-forms or different
tasks which are united under implicit memory because of unconscious nature of recall, or need
different information processing strategies. The answer to this question depends on the theoretical

framework which is supported by a particular scientist.

The dissertation aimed to analyze the specific form of implicit memory — repetition priming (same
as perceptual priming, perceptual representation system) from cognitive psychological and
neuropsychological points of view and to develop an unified model, which will be able to answer
some unanswered questions, such as what influence age has on repetition priming, how significant
learning conditions are, whether repetition priming is really intact during explicit memory disorder
and what difference there is between repetition priming of elderly healthy persons and explicit

memory impaired persons, etc.

Thus, according to the main goals of the dissertation, the study consists of three experiments (here
only two experiments are discussed); in each one different variables influencing memory processes
were researched; among them are age, learning conditions — intentional — involuntary learning,
recall conditions — different types of fragments of words in fragment completion task, intentional

recall and recognition, explicit memory disorder.
446 persons participated in the research. The main results of the study are as follows:
1. Learning conditions influence the repetition priming;

2. In certain conditions, but not in all of them, along with the explicit memory (intentional

recall) the repetition priming values also decrease with the age;

3. The particular characteristics of implicit memory task (the first syllable as a word’s
fragment) influence the repetition priming and cause a better implicit recall than other types of word

fragments;



4. Memory impaired persons have lower repetition priming scores in intentional learning

condition, whereas incidental learning and first syllable as a word fragment improve their results.
I. Introduction

It is still disputable whether the implicit memory ought to be recognised as an independent form of
memory. Depending on the memory theory or model, different types of implicit memory tasks and
forms are identified. If the memory is discussed in terms of multiple memory systems (Schacter,
Tulving, 1994), explicit and implicit memory forms are classified by the presence of intention for
recall. Particularly, procedural memory, perceptive representation system and semantic memory are
classified as implicit memory forms because of unconscious use of past experience while
performing a given task. Because of necessity of conscious recall of past experience, the working
memory and episodic memory are regarded as explicit memory forms. But, from this classification
view, still it is a problem to define belongings of some forms of memory to explicit or implicit
memory. For example, semantic memory by this classification is a form of implicit memory — it
means, this memory during recall, is implicit, unconscious (Tulving, Schacter, 1991), but Squire

considers the same form of memory as being explicit (Squire, 1986).

In addition, another implicit memory controversial issue relates to implicit memory tasks. In some
memory theories implicit memory forms are distinguished based on the task type and processes
necessary for its implementation. This kind of classification is often used by representatives of
levels of information processing theory (Roediger, Weldon, and Challis, 1989). Within such
classification the perceptual, conceptual and procedural priming are recognized; each of them, later
on is divided into verbal and non-verbal forms. It is to be noted that the concept of repetition
priming is identical to perceptive priming' and there are numerous studies conducted to find out its
main characteristics and regularities. For example, in order to investigate the verbal repetition
priming, three types of tasks are used: fragment completion, word stem completion and word

identification tasks?®. It should be pointed out that they differ from one another according to the

! Repetition priming means improved identification or completion while having the same stimulus after preliminary
stimulus.

* Fragment completion task - participant is given the fragment of word for completion, e.g., - i-n, (lion); word stem
completion task - participant is given the word syllable (the first three letters), e.g.., mag - - - (magnet); word
identification task - participant is briefly (one hundredth of a minute) shown the words and he/she should recognize this
word among the others.



completion terms as well as the repetition priming they estimate. As an example, the difference is
obvious in terms of age; in the same age group these tasks show different effect of repetition

priming.

There are still discussions about intact state of implicit memory in case of explicit memory
disorders. The controversial data are obtained also in terms of implicit memory tasks and forms. The
patients with Alzhimer disease have worse results in word stem completion task than in procedural
priming tasks; it means that they have impaired perceptual priming but not a procedural one
(Heindel, Butters and Salmon, 1990) and we cannot speak about generally intact nature of implicit

memory.

Recently, an interesting rule was recognized as a result of research on estimation of age influence on
repetition priming. For a long time, it has been believed that the age had influence neither on
implicit memory nor on involuntary learning. In 1990-ies a number of studies proved the similarity
between the repetition priming of young and old people and at the same time apparent lack of
declarative memory, particularly, the lack of recognition and recalling in old persons (e.g., Light &
Singh, 1987; Mitchell, 1989). Baeckman had the same results in the study conducted by applying
functional magnetic resonance imaging; repetition priming evaluated by word stem completion
caused the activation of the same brain patters in young and old persons (Baeckman et al., 1997).
These results are similar to the results of patients with amnesia. In short, it shows that age-related
deterioration of declarative memory retains repetition priming intact. Along with the increasing
number of researches into the age-related changes there are studies proving that old persons show
relatively less repetition priming in comparison with young persons (e.g., Abbenhuis, Raaijmakers,
Raaijmakers, & van Woerden, 1990; Chiarell & Hoyer, 1988; Davis et al., 1990; Hultsch, Masson,
& Small, 1991; Rose, Yesavage, Hill, & Bower, 1986; Titov & Knight, 1997). However, a number
of studies have shown actually the similar repetition priming in young and old persons (e.g., Java,
1986; Monti et al., 1996; Nyberg, Baeckmen, Erngrund, Olofsson, & Nilsson, 1996; Rastle &
Burke, 1996). Comparison of age influence on repetition priming showed that in most of current
investigations the difference between the young and old persons in terms of repetition priming is not
revealed, or is revealed to a very little extent or is not statistically reliable. The review of repetition

priming studies makes it clear that age-related differences in repetition priming mainly depend on




the type of repetition priming task. The repetition priming of young and old persons obtained with
fragment completion task is equal, but different in case of word stem completion task. Namely, the
old persons showed the worse priming in word stem completion task (Chiarello & Hoyer, 1988;
Davis et al., 1990; Titov & Knight, 1997). The studies conducted by Moscovitch and Winocur
(1992) as well as Winocur, Miscovitch and Stuss (1996) showed that deterioration of results was
obvious in word stem completion tasks rather than in word fragment completion tasks. The studies
conducted by Fleischman and Gabrieli (1998) also confirmed that the age-related deterioration of
repetition priming is more apparent in word stem completion tasks than in word fragment

completion tasks.

The further studies of Moscovitch and Winocur showed that performance of word stem completion
tasks rather than word fragment completion tasks by old persons is in correlation with performance
of tasks which are sensitive to frontal lobes functioning (Wisconsin Card Sorting Test and verbal
fluency task). Proceeding from this, Winocur presumed that the age-related deterioration of frontal
lobes functioning leads to selective deterioration of performing the tasks that require strategic search
in memory i.e. the word stem completion task requires search of certain form of information in
memory (Winocur, 1998). On the other hand, Fleischman and Gabrieli tried to explain the age-
related deterioration of repetition priming by establishing the new way of task classification
according to identification - production (Fleischman & Gabrieli, 1998; Gabrieli et al., 1994). This
classification demonstrates that the tasks differ according to the conditions of stimuli recovery;
identification at perception border or distorted stimuli, unifies the tasks by the identification mark;
selection of one correct answer out of several alternatives based on auxiliary stimulus is the central
mark of production tasks. Thus, identification tasks include identification of words and objects at the
perception border, lexical decision and semantic verification tasks; as for the production tasks, they
include - word stem completion task and category model formation task. It should be mentioned that
both - fragment and word stem completion tasks - require cue for production of answer. According
to Fleischman and Gabrieli, repetition priming is more depended on the perceptive processes in
word stem completion tasks, which are responsible for answer formation on the basis of letter
analysis and as a result, age-related deterioration of repetition priming is reveal in this task
(Fleischman & Gabrieli, 1998). Actually, an issue of task perceptive characteristics influencing

implicit recalling has been put forward.



While studying the age influence on the other forms of implicit memory the similar contradictory
data were obtained. It should be taken into consideration that none of the investigations discussed
here emphasizes such characteristics of learning conditions as intentional or involuntary learning,
while plenty of studies are dedicated to investigate the extent to which the priming is influenced by

modality and depth of processing (superficial or deep) of the material provided at a learning stage.

During the study of implicit memory the special attention should be paid to the way of learning -
whether it is intentional or involuntary. The experimental studies conducted by Zinchenko provided
the most perfect explanation of involuntary remembering (the same as incidental learning): it is
information acquiring process without any conscious intention in the process of any activity
implementation. In consequence of experimental studies Zinchenko determined that the involuntary
remembering is the most productive when the activity is purposeful and requires understanding of a
material, deep semantic processing of information (Zinchenko, 1961). On the contrary, intentional
remembering depends on learning instruction; human beings remember on the basis of motivation in

order to remember and the only things they are asked to remember.

One might say that involuntary remembering in the process of certain activity requires deep
processing of information that, according to the theory of information processing levels, contributes
to explicit memory and deteriorates or does not influence the implicit memory, particularly the

repetition priming. Intentional remembering itself is the better condition for explicit memory too.

Thus, the age-related change of repetition priming is the most apparent after implementation of
particular task (word stem completion task). Fragment completion task according to the above-
mentioned studies does not show age-related deterioration of repetition priming. It is interesting to
know how the change of word fragmentation characteristics and learning conditions influence

repetition priming.

The meta-analyses of studies in this field shows that for today 80% of all experiments are related to
repetition priming because of real possibilities for experimental control of conscious recall
(Roediger, 2000). Based on this, it will be appropriate to use repetition priming as a model for
cognitive psychological and neuropsychological analyzes of implicit memory and to try to single out

those factors which influence repetition priming.



So, we can see that despite several studies, there still are many questions, which need to be

answered:

1. What influence does age have on implicit memory and particularly, on repetition priming?
In spite of many studies which intend to estimate the influence of age on repetition

priming effect, there is no final decision reached;

2. Many studies have been conducted, but none put the question about the influence of
learning processes on implicit memory in general and particularly on repetition priming. It
is unknown what influence intentional or incidental learning has on implicit memory,
whereas it is known that explicit memory is better after intentional learning in comparison

with incidental learning (Zinchenko, 1961);

3. The next question is about implicit memory forms — tasks interrelation. What is the task
influence on implicit memory? In several experiments, different tasks of repetition
priming showed different repetition priming: do we estimate one form of implicit
memory? do we have good/bad tasks for measuring or do we have some other factors to
consider to analyse it more accurately? One might say, simple form of implicit memory

manifestation;

4. And finally, what happens with implicit memory (especially repetition priming) when
explicit memory is impaired? Studies showed that implicit memory in most of the cases is
intact despite damage size and localization (Graf, Squire and Mandler, 1984; Shimamura
and Squire, 1984; Schacter, 1985). This conclusion was based on the results of
experiments that did not take into account some important factors, such as age of

participants, the level of education, or the difference of experimental study designs.

> Thesis statement

The main goal of the dissertation is to investigate repetition priming considering those factors,

which generally have great influence on memory.

Accordingly, we suppose that:



1. The repetition priming declines by the age; the process of decrease goes differently from

those of explicit memory and is not dependant on it;

2. Learning conditions, particularly intentional and incidental learning, have different

influence of repetition priming despite age and memory impairment;
3. The repetition priming effect depends on superficial characteristics of its task.

In order to confirm the above-mentioned statements, the research intended to work on the following

tasks:
1. Estimation of repetition priming in different age groups;
2. Estimation of different learning conditions influence on repetition priming;

3. Estimation of the relation between repetition priming effect and particular task

characteristics;
4. Estimation of repetition priming characteristics in case of explicit memory impairment;

5. Estimation of learning conditions significance as for repetition priming as well as for

memory impairment;

6. The cognitive and neuropsychological analysis of repetition priming in consideration of the

date obtained;

7. Definition of new strategy for new information learning and remembering in old age and by

memory disorders.

1I. Experimental Part

Based on the aims and objectives of the dissertation, the investigation consisted of three experiments
(here we will discuss only 2 of them). Each of these experiments intended to estimate repetition

priming characteristics and factors in different age groups and in patients with memory impairment.

.1. First Experiment: Age-related changes of repetition priming in different learning

and task characteristics conditions



The main goal of this experiment was to investigate repetition priming factors, especially age,
learning conditions and fragments completion task superficial characteristics influence on the

estimated repetition priming effect.

According to the study, the objectives were:
1. Comparing young and old persons’ repetition priming results;
2. Estimating learning conditions influence on repetition priming;

3. Defining the interrelation between fragments completion task superficial characteristics

and obtained repetition priming.
II.1.1. Methodology
Participants

316 persons of age between 18-25 and 65-80 took part in this experiment. Old participants were
mostly healthy. Old persons’ group consisted of 98 women and 60 men, aged from 60 to 80,
M=69.7, SD=6.45; young participants, 87 women and 71 men, were from 18 till 25 years old,
M=20.24, SD=1.86. The research participants significantly differ in education, t=8,319, (df=314),

p<0,001, among old persons were more educated than in young persons’ group.
According to the experiment design the participants were divided into 16 groups (see. table #1).
Stimulus Materials

In the experiment 20 cards were used; each with a name of a different category written on it (5
categories including rarely used names: animals, birds, body parts, fruits, measure units. The words
were chosen based on a pilot experiment). Furthermore, there were composed 4 versions of
fragments completion task with different combinations of word fragments (the modification of

Tulving’s et al., 1982, task):
1. the first letter of a word as a word fragment, for example, 1 - - - (lion);
2. the first syllable of a word as a word fragment, for example, li - - (lion);

3. the first and last letter of a word as a word fragment, for example, 1 - - n (lion);



4. the middle syllable of a word as a word fragment, for example, - i0 — (lion).

The second version is partially alike to a word stem completion task, however, the stem should
surely be presented by the first three sounds of the word. The dashes stand for omitted number of

letters (e.g., 11 (lion)).

Each version consisted of 40 cards (20 cards with fragments of the studied words and 20 cards with

fragments of the new, non-studied words with the same characteristics (word length and frequency).

Repetition priming was estimated by recording the time needed for fragment’s completion (the time
was measured for each fragment in seconds) and the number of studied words used in fragment

completion task.

The explicit memory was estimated by the recognition test, which consisted of a list of 40 words, of

which 20 studied and 20 new.
Design

We used between-subject procedure in this experiment. There were 3 independent variables defined:
age (participants aged 18-25 and 60-80 years old), learning conditions (intentional — involuntary
learning), and fragments completion task with different superficial characteristics (first letter (I

task), first syllable (II task), first and last letter (III task) and middle syllable (IV task).

The dependent variables were a specific form of explicit memory — recognition and a specific form

of implicit memory — repetition priming.
Procedure

Similar to the other implicit memory experiments, this experiment consisted of two main phases:
study phase and test phase, last one united 2 sub-phases: explicit memory estimation and repetition

priming estimation.

In the first, study phase I, II, V, VI, IX, X, XIII and XIV group participants were given twenty
words to remember with the following instruction: ”Read the words on cards attentively and try to
remember them”. This was the phase of intentional learning. The participants had 3 minutes for

remembering the words; after that we took the cards away and asked the participants to recall the
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words; the cards were given 5 times on average. The III, IV, VII, VIII, XI, XII, XV and XVI group
participants were given the same twenty words but with different task and instruction: "Please,

group the cards by categories"; they were not to remember the words (involuntary learning phase)

(see. table # 1).

Table #1: Distribution of participants in accordance with the experiment’ phases and experimental

design.
Intentional learning Incidental learning
18-25 60-80 18-25 60-80
é I version: first letter I group II group T group IV group
i
,§ II version: first syllable V group VI group VII group VIII group
D
§ I version: first alllgttl::: IX group X group XI group XI1I group
Zz
=
g IV version: middle
& syllable XIII group XIV group XV group XVI group
£
=)

In the second phase of the experiment, in order to estimate repetition priming, the participants were
given one of fragments completion tasks. As we mentioned, we used 4 versions of the task in our
experiment. The participants were asked to complete word fragments to any word; the instruction

did not mention the words studied in the first phase.

To estimate recognition memory all participants were asked to recognize all words which they
remembered or grouped by categories in the first phase of the experiment among 20 additional new

words.
2.1.2 Results

The obtained results were processed by means of statistical software SPSS 15.00 with application of
descriptive and conclusive statistic methods (M = arithmetic average, S = standard deviation,
Pearson correlation coefficient, T - test, One-way ANOVA, regressive analysis and multi-factorial

dispersive analysis).
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The correlation was not proved between the repetition priming and explicit recall.

As it was expected, young persons have better learning and recognition scores in comparison with
old persons (see. table # 2); explicit memory declines by age. This deterioration is proved from one
side by statistical reliable difference between means and from the other- by significant influence of
age as an independent variable on learning (F=96.99 (df=155), p<0.001) and recognition (F=96.99
(df=155), p<0.001).

Table #2: Verbal learning and recognition scores among young and old participants.

Learning M SD t p
Young persons 19.45 0.85
4.94 0.001
Old persons | 17.06 4.16
Recognition M SD t p
Young Persons 16.39 3.17 5142 0.001
Old Persons 10.65 3.67 ' .

It was confirmed that while performing the fragment completion task in different learning conditions
the participants of both age groups had reliably different scores almost in any case (average scores

and standard deviations are presented in table # 3).

Table #3: Repetition priming obtained with consideration of learning conditions, age and
fragment completion task features (there are presented the average value of completion time = CT
and average number of fragments ended with studied words = M, standard deviations are given in
brackets. Completion time is presented in seconds.)

Intentional learning Incidental learning
First letter as a word fragment M CcT M CcT
Young persons 6.89 (2.908) 3.759 (0.918) 5.8 (2.648) 2.343 (2.051)
Old persons 3.3(2.83) 7.273 (5.078) 5.0 (3.293) 6.823 (4.796)
First syllable as a word fragment M cT M cT
Young persons 10.21 (2.955) | 2.422(1.194) 8.85(2.231) | 3.029 (1.634)
Old persons 10.16 (2.455) | 3.95(2.62) 6.16 (2.814) | 4.283(1.107)
f;;;tmael::: last letters as a word M cT M cT
Young persons 8.05 (3.017) 43115 (2.71) | 4.37(1.77) 4.87 (3.294)
Old persons 5.00 (2.53) 13.44 (8.18) 4.11(1.663) | 9.69(7.199)
Middle syllable as a word fragment | M CT M CT
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Young persons

5.24 (2.26)

5.34 (2.35)

4.4 (1.5)

4.255 (2.176)

Old persons

3.53 (1.389)

5.7 (3.67)

2.9 (1.971)

4.834)

Between group differences by fragment types in fragments completion task

Intentional learning condition

¢ Completion of first letter as a word fragment:

After intentional learning, the repetition priming obtained by completion of the fragments with first

sound (number of fragments completed by studied words) is reliably lower in old participants than

the repetition priming of young participants F=14.842, df=36, p<0.001 (One-Way ANOVAs).

It should be pointed out that while completion of the first sound the old participants did not show

difference between the time required for studied word fragment completion and the time spent on

new — non-studied word fragment completion; the young participants completed the studied word

fragments much quicker, t(36)=2.655, p<0.017 (see. table #4).

Table #4: First letter as a word’s fragment in different age groups.

M SD t p
Implicit recall | Young persons 6.89 2.9
.852 .001
Old persons 3.3 2.83 3.8 0.00
Completion Young persons 3.76 0.9
. 2.89 0.006
time Old persons 7.27 5.08

¢ Completion of the first syllable as a word fragment:

The repetition priming obtained by completion of the first syllable as a fragment was almost the

same for old and young participants, but young persons completed presented word fragments with

first syllable more quickly than old persons, t=2.346 (df=37), p<0.02 (see. table #5).

Table #5: fragments completion on first syllabi of a word.

Implicit recall M SD p
Young participants | 9.95 3.1
Old participants 10.16 | 2.5
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Implicit recall — time M SD t p

Young participants | 2.44 1.16
Old participants 3.94 2.61

2.346 | 0.02

¢ Completion of first and last letters as a word fragment:

Young and old persons differ significantly while completed first and last letters as a word fragment
in fragments completion task; the results showed reliable differences in fragment number completed
with studied words (t(38)=3.46, p<0,001) and completion time (t(38)=4.74, p<0,001); young

persons have better repetition priming results (see. table #6).

Table #6: The difference between young and old participants while completed first and last

letters as a word fragment.

Implicit recall M SD t p
Young persons 8.05 3.02
3.46 0.001
Old persons 5 2.53
Implicit recall - time M SD t p
Young persons 431 2.71
4.74 0.001
Old persons 13.44 8.18

¢ Completion of middle syllable as a word fragment:

After intentional learning, repetition priming of young and old persons differ reliable while
completed middle syllable as a word fragment, but this difference is found only in number of
fragments completed with studied words (t(38)=2.852, p<0.007), but not in completion time; both

age group persons need almost the same time to complete presented fragments (see. table #7).

Table #7: Completion of middle syllable as a word fragment by young and old participants.

Implicit recall (quantity) M SD t p
Young participants | 5.24 2.26

Old participants 3.53 1.39

2.852 | 0.007

Thus, in case of intentional learning it was showed reliable different repetition priming between

young and old persons almost by completion all types of fragments, except of first syllable
14



completion as a word fragment, we obtained the difference only in completion time, but not in the

number of studied words used to complete presented fragments (see. chart #1).

Chart 1. The comparison of implicit recall quantitative index under infentional learning condition.

oY (g persons B 01d persons

gaqs 1016

6,29

Fixrsilaber Brst syTlahle First and Lasit letbers Tiddle srTlable

Incidental learning condition

As we expected, young persons have better recognition memory in comparison with old persons in
incidental learning condition; this difference is statistical reliable, t (36)=3.459, p<0.001 (see. table
#8).

Table #8: Recognition memory scores in incidental learning condition in different age groups.

Recognition memory M SD t p
Young persons | 10.29 | 3.67
Old persons | 6.57 3.01 6.88 | 0.001

In incidental learning condition comparing different age groups’ results by different types of

fragments showed the following:
¢ Completion of the first letter as a word fragment:

As for the involuntary learning influence on repetition priming, the young and old participants
showed the same performance level while completing the first sound (the difference between the
averages did not confirm to be reliable), but their scores were reliably different in terms of time

spent on completion of the first letter as a word fragment, t (38)=3.841, p<0.001 (see. table #9).

Table #9: Statistical reliable differences in incidental learning condition.
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Completion of the first letter as a

word fragment M L2 t p
Implicit recall | Young persons | 5.8 2.65
(average number of Old persons - -
fragments completed 5 3.29
with studied words)
Implicit recall Young persons | 2.34 2.05
(completion time) 3.841 1 0.001
p Old persons | 6.82 | 6.82
Completion time for Young persons | 4.53 1.35
tudied and d 4.67 | 0.001
studied and new words Old persons | 8.36 3.23

Furthermore, there is a significant difference in completion time between studied word fragments

completion with studied and non-studied - new words; both age groups completed the fragments

faster with studied words, than with new, non-studied words.

¢ Completion of the first syllable as a word fragment:

Young persons have reliably better repetition priming in contrast with old persons while completed

first syllable as a word fragment. The significant difference was obtained for quantitative, as well as

for completion time scores (see. table #10).

Table #10: Statistical reliable differences in incidental learning condition while
completed first syllable as a word fragment.

Completion of the first syllable as a word

M SD t p
fragment
Implicit recall | Young persons 8.85 2.23
(average number of | 014 3.32 0.002
persons :

words) 6.16 | 2.81 | (37)

.. . Y oung persons 3.03 1.63 2.79
Implicit recall (time) Old persons 48 102 (37) 0.008

¢+ Completion of the first and last letters as a word fragment:

It should be mentioned that by presenting the first and last letters as a word fragment among young

and old persons we did not receive different repetition priming in terms of quantitative performance.
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Both age groups have similar repetition priming results. But they differ by completion time; young
persons completed fragments of words faster than old participants and this difference is statistical

reliable (see. table 11).

Table #11: Repetition priming scores after incidental learning while completed first and

last letters as a word fragment.

Completion of the first and last letters as a

word fragment

Implicit recall Young persons | 4.37 1.77
(average nun;?oerrdzi Old persons | 4 11 1.66

Young persons | 4.87 3.29 2.66

Old persons | 9.69 7.19 (37)

M SD t p

Implicit recall (time) 0.01

¢ Completion of the middle syllable as a word fragment:

Presenting the middle syllabi as a word fragment significantly decreases repetition priming in both
age groups, but old participants have also less results (quantitative as well as completion time

scores) in comparison to young persons (see. table #12).

Table #12: Repetition priming scores after incidental learning while completed middle

syllable as a word fragment.

Completion of the middle syllable as a

word fragment M s ¢ P
Implicit recall Young persons 4.4 1.5 2708
(average number of Old persons | 5 g 197 | (39 0.01

words)

Young persons | 4.25 2.17 2.17
Old persons | 6.82 4.83 (38)

Implicit recall (time) 0.04

Thus, after incidental learning, different types of fragments in fragments completion task show
different repetition priming scores in different age groups. Specifically, while using as a fragment
the first letter, or first and last letters of a word, the quantitative indexes of repetition priming are
similar among young and old participants; the differences appear just in time scores (time spend for
fragment completion): young persons completed the fragments faster than old persons (see. chart

#2).
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Chart #2: Implicit recall after incidental learning (quantitative scores):

= . M W B owoEn -1 @ @

firstletter

firsts vilabi

firstand lastletters

nuddle s vllabi

EyomEperscts Bold persons

The regressive data analysis proved the significance of age, learning conditions and fragment

completion task characteristics for repetition priming. Each of the above-mentioned factors (both

separately and in the combination) enables us to predict statistically reliably the repetition priming.

The single exclusion are learning conditions (p<0.054) which is a significant factor only for old

persons (see. table #13).

Table #13: Results of regression analysis by three independent variables.

Unstandartized Standartized| t Sig.
coefficients Coefficients
Model B|Std. Error| Betal
1 (Constant) 1.615 187 2.052] .042
Fragment completion| 3.590, 498 5021 7.209)  .000
taskl
2 (Constant) 4.237 1.060 3.998 .000
Fragment completion| 3.546 480 496 7.381)  .000
taski
Age -1.704 480 -.238| -3.547] .001
3 (Constant) 5.906 1.277 4.626| .000
Fragment completion| 3.532 474 494 7451 .000,
taski
Age -1.718 474 -.240| -3.625 .000
Intentional -1.079 474 -.151) -2.278| .024
involuntary learning]

The dispersive data analysis showed that between group difference in repetition priming scores (for

both quantitative and completion time scores), which based on regressive analysis could be
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explained by the combined influence of all 3 independent variables: age, learning conditions and
fragment type in fragment completion task, depends mostly on age and repetition priming task,
rather than on learning strategy. Specifically, repetition priming obtained by changing separately age
(F=36 044 (df=1), p<0.001 for quantitative and F=59 746 (df=1), p<0.001 for completion time
scores) and separately superficial characteristics of repetition priming task (F=53 700 (df=3),
p<0.001 for quantitative and F=18 501 (df=3), p<0.001 for completion time scores) is reliably
different between groups based on the both estimation parameters. In different learning conditions
we obtained between groups reliably different repetition priming quantitative scores (F=22 262
(df=1), p<0.001), it means that after intentional learning implicit recall is better in comparison with
incidental learning, but not in terms of completion time. It should be mentioned that the combination
of variables — age*learning conditions — does not show significant difference between groups. We
received the difference only in combination of these variables with repetition priming task.
Especially, age*fragments completion task combination show significant difference in terms of
implicit recall completion time scores, F=8 721 (df=3), p<0.001; old persons need more time to
complete the presented fragments than young participants. Learning conditions*fragments
completion task show reliable difference only in terms of quantitative scores of repetition priming
(F=5 795 (df=3), p<0.001); the experiment participants have better quantitative results after
intentional learning condition than after incidental learning. In case of all three variables influence —
age*learning conditions*fragments completion task — there is a significant difference in implicit
recall quantitative scores (F=5 833 (df=3), p<0.001); we obtained the best repetition priming while

presenting the first syllable as a word fragment despite learning conditions and age.
Thus, research data processing showed that:

1. In case of intentional learning, young and old persons’ repetition priming differ
significantly almost by presenting any fragment type in fragments completion task; the age groups
have similar repetition priming while presented the first syllable as a word fragment, but this
similarity was obtained only for quantitative scores but not for completion time scores. In terms of

time the young persons need less time for completion than old persons;

2. In involuntary learning condition the repetition priming of young and old persons does not
differ in the case of the first letter or the first and last letters completion in fragment completion

time;
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3. Learning conditions have reliable influence on young persons’ repetition priming while
completed fragments with the first and last letters as a word fragment, but this influence does not
spread on completion time scores; the young persons completed better fragments of words with the

first and last letters after intentional learning.

There is a clear priority of intentional learning for old persons’ repetition priming evaluated with the

first syllable as a word fragment;

4. The words fragment type changes significantly implicit recall scores — while completing
the first syllable as a word fragment better repetition priming results were obtained in both age
groups. In addition, the middle syllable as a word fragment is related to low scores of repetition

priming for both age groups for quantitative and completion time scores;

5. Despite learning conditions and fragments completion task type, the young persons

completed the studied word fragments quicker than the fragments of new, non-studied words.

Thus, based on this experiment results, it could be freely said that age, learning conditions and
superficial characteristics of repetition priming task (fragment type in fragment completion task)

have significant influence on repetition priming.

I11.2.  Second experiment: repetition priming during explicit memory

impairment

The second experiment intended to examine the influence of above-mentioned variables (learning
conditions and fragment type in fragments completion task) on verbal repetition priming in the case

of explicit memory impairment.

So, the goals of this experiment were as follows:

+ Studying repetition priming in case of memory impairment;

% Comparing repetition priming of memory impaired persons with healthy persons’ repetition

priming considering their age;

+» Estimating the significance of learning strategies for new information learning and repetition
priming in case of explicit memory disorder;
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% Estimating the influence of fragment type on implicit recall.
2.2.1 Methodology
Participants

This experiment was conducted among 156, mostly healthy persons of age between 18-25 and 65-80
and also 20 explicit memory impaired persons. Based on age and explicit memory condition, the
participants were divided in two control groups (young and old persons’ groups) and two clinical
groups (also young and old persons’ groups). The control group of old persons consisted of 41
women and 38 men, average age in this group was M=68.42, SD=5.856; young participants’ control
group consisted of 40 women and 37 men, average age - M=20.7, SD=1. The clinical group of
memory impaired persons united 9 women and 11 men, in young persons’ clinical group we united
6 persons from 21 till 40 years old, mean age - M=32,17, SD=6.97 and in old participants’ clinical
group - 14 persons aged 43 to 80, with mean age M=57, SD=11 (see. table #14). They had a brain
damage of different etiology and severe explicit memory impairment (by the Benton Memory Test
the mean score of memory was 3; this indicates the severe memory impairment). The experiment

participants did not differ in education background, t (2)=0,539, p<0,591.

Table #14: Participants of second experiment.

Healthy Persons Female Male M SD
I'age group (18 —25) | 87 71 20.24 1.86
IT age group (65 — 80) | 98 60 69.7 6.45
Total | 185 131
Clinical groups Female Male M SD
I age group (21 —40) | 2 4 32.17 6.97
IT age group (43 -80) | 7 7 57 11
Total | 9 11

Based on the experiment goals and afterwards, on the statistical estimation of between group

differences in two clinical groups (we did not obtain reliable significant differences), we will discuss
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the clinical group results as that of one group despite the age, and just based on their memory

impairment scores.
Stimulus Materials

The same materials as in the first experiment were used, but in this experiment repetition priming
was estimated only with two types of word fragments. These two selected fragment type showed

better results of priming in the first experiment. These fragments are:
1. the first letter of word as a word fragment, for example, 1 - - - (lion) and
2. the first syllable of a word as a word fragment, for example, li - - (lion).
Other conditions of experiments were similar.

In the clinical group, neuropsychological tests batteries of A.R. Luria and Benton Memory Test for

memory impairment estimation was used too.
Design

Based on the research goal, in the experiment there were singled out 2 independent variables:
learning conditions (intentional and incidental learning) and superficial characteristics of the
fragments used in fragment completion task (the first letter as a word fragment and the first syllable
as a word fragment). Accordingly, the dependent variables were recognition memory (explicit
memory form) and repetition priming (implicit memory form), estimated by measuring of fragment
completion time (in seconds) and number of studied words used for completion of presented

fragments (quantitative score of repetition priming).

It should be mentioned that the experiment in a clinical group was conducted using within subject
design because of small number of participants and considering the specificity of patients with brain

damage (being easily tired, fluctuation of attention, emotional lability).
The experiment in the control groups was conducted using between subject design.

To simplify further statistical processing of clinical and control groups results, all obtained scores

were transferred into percentage scores.
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Procedure

The experiment consisted of four stages. On the first stage the experiment participants should
remember 10 words with the following instruction: "Read these words attentively and try to
remember them". This was an intentional learning stage. The cards were presented at least 5 times.
On the second stage participants were presented another 10 words with the following instruction:
"Please, group these cards by categories". In this case they were not obligate to remember presented
words (incidental learning stage). On the third stage (implicit recall stage) the participants were
presented with fragment completion task with two different types of fragments (the first letter or the
first syllable of a word as a word fragment). They were asked to finish the fragments until the first
word came into the mind (verbally); in the instruction there was not given any indication on words
studied on the first and second stages of the experiment. At the end of experiment (forth, explicit
recall stage, recognition task), the participants were asked to recognize from 40-word list those

words which they remembered on the first and second stages of the experiment.
2.2.2 Results

The obtained results were processed by means of statistical software SPSS 15.00 with application of
descriptive and conclusive statistic methods (M = arithmetic average, S = standard deviation,

Pearson correlation coefficient, T - test, One-way ANOVA).
% Clinical group

As we have mentioned, into clinical group, there were united persons with different etiology and
severities brain damages, who have severe memory impairment (see. table #15). The memory index
according to Benton’s test did not exceed 3 (M=3,15, SD=2,03) which indicates the significant

decline of the explicit memory and existence of brain organic pathology.

Table #15: Participants of clinical group.

Frequencies
Epilepsy 4
Ischemic/hemorrhagic insults 5
Machado-Josef Syndrome 1
Hakim — Adams Disease 1
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Binsvanger Diseasg

Brain injury

Herpes Encephalitis

Meningitis

N | it | = | WO | =

Unknown etiology
Sum 20

Since we received similar profile of memory decline in the clinical group and there were not
significant difference by age, etiology and localization of damage, we will discuss their results

together.

By evaluating independent variables influence on repetition priming (intentional and incidental

learning and fragment completion task superficial characteristics) we obtained the following results:

» Learning conditions and fragment type have significant influence on repetition priming

(F= 3.527, df=2, p<0,05);

* Memory impaired persons reveal a better repetition priming scores after the incidental
learning rather than intentional learning when completing the first syllable as a word

fragment, t (19)=2,907, p<0,016 (chart #3).

Chart #3: The influence of learning conditions on implicit recall.

M intentional learning
M incidental learning

O B N W b U1 O

firstletter firstsyllable firstletter - time firstsyllable -
time

The comparison of clinical and control group results
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As it was expected, despite their age healthy persons have a better explicit memory (intentional
learning) than memory impaired persons; the differences between means are significantly reliable,

t=11,947, p<0,001 for young persons and t=3,322, p<0,001 for old persons.

As for the implicit memory in case of the control groups (see experiment #1), in this experiment,
there was revealed also a significant influence of independent variables on repetition priming
(intentional and incidental learning and superficial characteristics of fragments — the first letter or

the first and last letters as a word fragment).

After intentional learning condition young persons have significantly better repetition priming
scores than persons from clinical group while repetition priming was measured with the first letter as
a word fragment (t=4,648, p<0,001) and with the first syllable as a word fragment (t=2,501,
p<0,016). At the same time, these groups did not differ by the completion type (time spent for
completion of the word fragments) while completed the first letter as a word fragment, but not the

first syllable as a word fragment.

In incidental learning condition the repetition priming obtained by completion of the first letter or
the first syllable is also better in young persons’ group in comparison with the clinical group (see.

table #16).

Table #16: Repetition priming obtained in different learning conditions and while completed different
fragment types (there is presented the average value of completion time = CT and average number of
fragments ended with studied words = M, standard deviations are given in brackets. Completion time is
presented in seconds.)

Implicit recall M SD t p
The first letter as a word | Young persons 29 13,24
fragment Memory impaired 14,55 18,08 2,552 0,02
persons
The first syllable as a Young persons 44,25 11,15
M - -
word fragment emory impaired 30,9 18.62 2,501 0,02
persons

The comparison of memory impaired and old persons’ control group data showed very interesting
results. The old and memory impaired persons did not differ in any conditions despite completing

the first syllable after intentional learning condition, t=4,994, p<0,001 (see. table 17).
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Table 17: The comparison of old and memory impaired persons in different learning conditions while
completed different fragment types.

Intentional learning

Implicit recall M SD t p
Completing of the first Old persons 50,79 | 12,28
M impaired
syllable as a word emory impaire 23,64 17.48 4994 | 0,001
fragment persons

Incidental learning

Implicit recall time (in seconds) M SD t p
Old persons
Completing of the first P — 6,82 47 5109 0.04
letter as a word fragment Memory impaire 2,96 5,03 ’ ’
persons

Thus, the experiment showed that:

1. Young healthy persons and memory impaired persons have different repetition priming; at
the same time memory impaired persons and healthy old persons have partly similar repetition
priming. Specifically, the repetition priming of these groups differs significantly only in the
condition of intentional learning when it was measured with the first syllable as a word fragment.
Accordingly, memory impaired and old persons have similar results while completing the first letter

in fragment completion task.

It is interesting that there are different results in terms of fragment completion time; old
persons need more time to complete presented fragments than memory impaired persons (old

persons average age was 62, and that of memory impaired persons-45);

2. Incidental learning is a better condition for memory impaired persons for repetition priming

in case of completing the first syllable as a word fragment.
I11. Discussion

How can we explain the age-related decline of repetition priming and the different influence of
learning conditions not only on explicit, but also on implicit memory? Did we measure different
forms of priming while using different word fragments in fragment completion task or did this task

intend to estimate repetition priming and do some types of fragments do this well and some do not?

It could be said, that the age-related decline of explicit memory which were revealed in our
experiments was expected to be an influence of age on explicit memory performance. In all
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experiments we obtained significant changes of repetition priming depended on age, learning

conditions, fragment completion task characteristics and memory impairment as well.

In case of intentional learning, young and old healthy persons’ repetition priming differ significantly
almost by presenting any type of fragments in fragment completion task; the age groups have similar
repetition priming while presented the first syllable as a word fragment, but this similarity was
obtained only for quantitative scores but not for completion time scores. In terms of time the young
persons need less time for fragment completion than old persons do. What is a basis of these results?
The fact that in condition of intentional learning young persons can gain more information than old
persons is very well known, the question is why do we have similar repetition priming in these two
groups while completing the first syllable? We can easily say, that repetition priming declines by
age, but this fact depends on a fragment type in fragment completion task. What determines this?
Intentional learning is based on mechanical remembering. In this case we, of course, are not
protecting from semantic organization of information. It is known, that the more semantically
related is information which should be remembered more easily is to study and lately recall this
information. Actually, the presence of learning strategy as semantic processing of information
supports a better learning of new information. If we suppose, that old persons, because of general
decline of memory and attention for better remembering, need to use additional learning strategies,
there will be more repetitions or semantic understanding and organization of presented information,
but for some reasons they do not use additional learning strategy, it is obvious, they will be less
successful in their attempt than young persons who even do not need additional strategies because of
full resources of attention, cognitive control and information processing speed. Also, it is known that
age is related not only to worsening of new information usage in comparison with the past one. That
is what was required from old persons while completing different types of fragments in fragment
completion task and what is considered as implicit memory manifestation, is utilization of newly
acquired (or activated) information to resolve task (or problem situation). It should be taken into
account that this information (words) are rarely used in everyday situation and their activation in
experimental situation does not prevail over frequent, used in everyday speech words actuality, it
could be said, that here retroactive interference takes place. In addition, in several studies, positive
correlations between fragment completion task and verbal fluency were shown (Maki, Zonderman,

Weingartner, 1999), what was confirmed in our experiment too. It is known that verbal fluency
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declines also by age. In our experiment we revealed that repetition priming measured with fragment
completion task declines by age as well and positive correlation between these two tasks gives us an
opportunity to suppose that fragment completion task is related with semantic memory too. In
Tulving’s classification semantic memory is one of forms of implicit memory. It means that despite
perceptiveness, the fragment completion task takes into account lexical and as a result, semantic
structure of a word, because fragments are always completed with words and never with pseudo-
words. Thus, the decline of verbal priming is a part of general memory decline from one side and
from the other it indicates the relationship and cooperation between perceptive representation

system and semantic memory.

So, in condition of intentional learning the difference between young and old persons memory
is a result of simultaneously decline two components’~ on one side, the difficulty of new
information learning because of interfering influence of past information and on the other side, the
difficulty of developing of learning strategy and as a result, recalling strategy development difficulty
(Sagar et al., 1988; Brown, Marsden, 1988; Bondi et al., 1993).

Learning conditions have reliable influence on young persons’ repetition priming while
completing fragments with the first and last letters as a word fragment, but this influence does not
spread on completion time scores. The young healthy persons completed better fragments of words
with the first and last letters after intentional learning, in other cases there do not appear the

difference between learning conditions.

There is a clear priority of intentional learning for old persons’ repetition priming evaluated
with the first syllable as a word fragment; as we see, the young and old healthy persons have similar

repetition priming while completed this type of fragment after intentional learning.

It should be mentioned, that in case of incidental learning, if we used completion task with
the first letter or first and last letters as a word’s fragments in order to estimate repetition priming
fragments, implicit recall of young and old persons did not differ but just quantitatively. As we see,
in this case the independence of repetition priming from age influence is revealed. This fact
indicates that age-related decline of implicit memory depends on task characteristics and learning
conditions. If for intentional learning, implicit memory decreases independently from the presented

task, after incidental learning in particular conditions age did not have influence on it and in some
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conditions — it has. It is natural to raise a question — why? What is difference between intentional
and incidental learning and what is a change related with implicit memory task superficial
characteristics? The difference between intentional and incidental learning mainly states in existence
or non-existence of conscious purposeful action of remembering. The experimental studies
conducted by Zinchenko provided the most perfect explanation of involuntary remembering (the
same as incidental learning): it is an information acquiring process without any conscious intention
in the process of any activity implementation. In consequence of experimental studies Zinchenko
determined that involuntary remembering is the most productive when the activity is meaningful and
requires understanding of material, deep semantic processing of information (Zinchenko, 1961).
This form of learning does not take into account the material form — its superficial characteristics; it
can change very widely in involuntary learning when the meaning of a situation is stored relatively
accurately. On the contrary, intentional remembering depends on learning instruction; the human
being remembers on the basis of motivation for remembering and only the things that he/she needs.
Intentional remembering pays close attention to material form, information acquiring generally
stores the form and meaning but not the personal content. Accordingly, intentional and incidental
learning are oriented on separating of different informative features of a same event (Zinchenko,
1961, 1996). Intentional and involuntary learning create unified system. According to Bocharova
systemic analysis of memory shows that all memory processes can go on intentionally as well as
incidentally based on the task which is presented to a person. From this point of view, during
incidental remembering semantic coding of material without intentional demand in order to learn
presented words does not require old persons additional attention resources, information processing
speed and correspondingly strong cognitive control; for young persons this is a worse option for
learning productivity. In our experiments we received the similar results in these two age groups
using for implicit recall estimation the first letter or first and last letters as a word fragments in a
fragment completion task. In these conditions, both age groups have lower results in repetition
priming task, this is a similarity between them. Apparently, in recall which is directed by a prompt
(fragment of a word) both age groups prefer to use well known, everyday words from several
alternatives. This statement is supported by the results of old healthy persons: they have a better
repetition priming in case of intentional learning while presenting first syllable as a word fragments

in fragment completion task.
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The words fragment type changes significantly implicit recall scores — while completing the first
syllable as a word fragment a better repetition priming results were obtained in all experimental
groups despite age, learning conditions and memory impairment. Also, the middle syllable as a word
fragment is related to low scores of repetition priming for both age groups for both quantitative and

completion time scores.

Our study shows that the characteristics of fragment completion task, in our case a level of
word fragmentation, significantly changes repetition priming — by completing the first syllable
better results of repetition priming appear in all young and old persons’ groups as well as memory
impaired persons’ group. By presenting a middle syllable as a word fragment in both age groups
emerged lower scores of repetition priming for both quantitative and completion time
characteristics. We can suppose, that despite many alternatives, as in case of other types of
fragments, the first syllable of a word gives a better opportunity to localize needed information in
memory, whereas the completion of a middle syllable in spite of several alternatives, with
difficulties in completion and more broad areal of search in memory, is a less attractive condition for

repetition priming for young as well as old healthy persons.

As it was expected, old healthy persons needed more time for performing fragments
completion task in comparison with young persons, which is completely in accordance with age
related slowing of cognitive operations hypothesis (Salthouse, 1996; Craik, 1986). It should be
mentioned, that in both age groups the completing of fragments with studied words is quicker in
contrast with fragments of unstudied words despite learning conditions and fragment type in a

fragment completion task, which is an implicit memory action’s sign.

According to our study, healthy young participants and persons with impaired memory have
different repetition priming in intentional learning condition despite fragment type in fragment
completion task (the first letter or first syllable as a word fragment). Memory impaired persons have
reliable low results in repetition priming task in comparison with young healthy persons
quantitatively as well as in terms of completion time. From this point of view, the statement about
intact nature of implicit memory during explicit memory disordersis not proved (Graf, Schacter,
1985; Schacter, 1996). It can be supposed, that because of intentional learning impairment, which is
caused by damage of particular structures of the brain, there did not take place enough coding,

acquiring of information. In case of memory disorder first of all the self-planning of learning
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process and selection strategy is damaged; furthermore, general attention deterioration and general
slowing takes place, which could be caused by dysfunction of the first, energetic block and third
block, which is responsible for cortical basis of higher cortical functions in Luria’s Structural-
Functional Model. So the brain damage causes the simultaneous disturbance of two important
spheres of memory — based on Tulving’s model — the compensation of semantic memory is possible
with perceptive representation system, but not inversely. The compensation of energetic block
dysfunction is possible only with higher level structure participation, for example, frontal lobes in
performing higher cortical functions, whereas the first block could not compensate the third block

dysfunction.

It could be said, that the obtained difference between the young persons’ and memory impaired
persons control group could be partly a result of age influence and not the memory disorder which is
developed because of organic pathology of brain (the average age of persons clinical group(’s) was
57 years). In supporting this hypothesis we could mention that old participants from the control
group and clinical group have similar repetition priming except one case — while completing the first
syllable as a word fragment after intentional learning. From (another) the other side, if we take into
account the theories oriented on explaining the nature of age-related changes, one of them suggests
that changes caused by brain damage are similar of age-related changes and the difference based on

this theory is only quantitative and not qualitative (Zacks, Hasher, Li, 2000).

For memory impaired persons we obtained the best results in fragment completion task while using
the first syllable as a word fragment after incidental learning. While processing clinical group results
it appeared that there is the priority of incidental learning in contrast with intentional learning.
Against information processing level theory, which suggests that the changing of the levels of
information processing between learning and recall stages causes repetition priming effect decline
(Roediger, Srinivas, 1993; Jenkins, Russo, Parkin, 1998) for explicit memory impaired persons
incidental learning, semantic processing of the presented information, appeared to be in a better
condition for acquiring new information and following practical implementation of remembered
materials. This result, of course, needs further studies, but we could say, that in memory disorder

rehabilitation it can play an important role.

Thus, our research showed that repetition priming changes with age, but to predict it we need to

know a person’s age, as well as learning conditions and implicit memory task characteristics. It
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should be mentioned that both, old persons and memory impaired persons have different strategies

for deficit compensation and consequently, they need different recommendations.

For the following cognitive-neuropsychological analysis of implicit memory it would be appropriate

to study its other forms under the same factor influence, as it appeared important in our experiments.

Conclusions:

1.

The repetition priming declines by the age;

2. In case of intentional learning, young and old healthy persons’ repetition priming differs

significantly despite a fragment type in fragment(s) completion task;

In an involuntary learning condition the repetition priming of young and old healthy
participants is not different in case of the first letter and first and last letters completion

as a word fragment;

Learning conditions have reliable influence on young persons’ repetition priming while
completing fragments with the first and last letters as a word fragment, but this influence

does not spread on time scores and other fragments types.

There is a clear priority of intentional learning for old persons’ repetition priming evaluated

with the first syllable as a fragment.

5. The words fragment type significantly changes the implicit recall scores — by completion

the first syllable as a word fragment there are better repetition priming results in both age
groups. Also, the middle syllable as a word fragment is related to low scores of repetition

priming for both age groups and both for quantitative and completion time scores;

Despite learning conditions and fragment completion task type, the young healthy
persons completed the studied word fragments quicker than the fragments of new words.
The same regularities revealed in case of old healthy persons and persons with memory

impairment;

Age, learning conditions and the superficial characteristics of repetition priming task

have significant influence on repetition priming scores;
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8. The repetition priming is different between young healthy persons and clinical group
persons and is partly similar to old persons’ repetition priming; these groups differed

only in case of intentional learning while completed the first syllable as a word fragment;

9. Memory impaired persons have reliable high repetition priming while completing the

first syllable as a word fragment after incidental learning.
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