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Abstract

The objectives of this research were to compare associative recognition memory performance,
and retrieval phase event-related brain potentials (ERPs), between two encoding strategies for face-name pairs:
self-interactive imagery, and semantic phrase interactive imagery. Forty elderly participants were randomly
assigned into each experimental group equally. The face-name associative recognition task and
electroencephalogram recording were used as research instruments. The average associative recognition
memory index and ERPs old/new effect were used as dependent variables. Data were analyzed using -test.

The main results were as follows:

1) The associative recognition memory performance of the elderly was significantly higher (p<.05) in
the semantic phrase interactive imagery group.

2) With regard to measuring ERPs related to the retrieval process (old/new effect) of the elderly, ERPs
correlates of familiarity were significantly higher for the semantic phrase interactive imagery encoding strategy.
The ERPs correlates of recollection were not significantly different between the two encoding strategies.

Keywords: interactive imagery, associative recognition, face-name pair, elderly, event-related brain potentials
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Vg uiaeInszuIunIsVeINIsIle (Dual process theory of recognition) $kunnissilseanidu
2 n38UIUNIT Ae 31kA9NN13358anla (Recollection) wagdnlaainainuAuiae (Familiarity) (Yonelinas,
2002) n133¢Anld mneds MsdRuausiesdiafuazdeddmunetemegien ataesdauaud
Aeatuuiumidetoyadu q Afeadedld surdeuduasdunssuiuiifniuegiesnds Tassenisis
Ifgn¥udifteauanisddnd wenuduindeusiniu lnsusanmsgauausnieatuuiunle 9 Usger,
Mecklinger, & Kipp, 2006) ﬁgﬂﬁa\?ﬂiEU’JUﬂﬁﬁ’mﬁﬂisqLLazLLﬁJﬂL‘fl‘uaﬂﬁﬂizﬂ@UIUﬂ’]iﬁﬁUﬂ’Muﬁiﬂ
mamifﬁﬁLLmﬂGiNﬁ’uvLﬁaziw?fmﬁm sunAnInsTurestastaiisanesiiuansrsty nssildan
AuAuAeliauduuSTuarasduneslsta Aesnn (Perirhinal cortex) (Norman & O’Reilly, 2003) #5d
%’mﬁ’umiizﬁﬂlﬁsﬁuagﬁ’umiﬁwmumaqauaqﬁauﬁﬂﬂmefja (Hippocampus) (Yonelinas, Otten, Shaw, &
Rugg, 2005)

nsAnudnglwiauesduiusiumnnisal (Event-Related Brain Potentials: ERPs) Gaiilurasig
184n1591518M15601/ Il (ERPs old/new effect) seninanissensuindusienisinilagndesiunisufes
Fudusenslmiligndes uansmsvirewesssuuUssamiiduiusiunissldnunguiassnseuiunis
og1ataau Ingfinasinsvesnissisenisiin/na Frontal old/new effect 12a12a1 300-500 fadiundi 1iu
frflueanisdldananunuduay uay Parietal old/new effect 12313871 500-800 Hadiuit Hudwili
Aendastunissiléainnisseanls (Woodruff, Hayama, & Rugg, 2006) LLazﬁﬁwﬁ’iyé’ﬂ%@u%%aaﬁfmw
A15LENAUVBINITII5I8AT5 (Item recognition) wagn1531AINENTUS (Associative recognition) Uiz
Aanssunadeun1ssIen1s Feenstisuunseninesenisdauiifen 4 fwefnw (Studied stimul) fu
lsiip@ne (Unstudied stimul) Wity wifanssunmsdauduiuslussesAnundunisiiaueiadndug
(9u Urnni-ensay, aye-nuas, .., lussinaaden) waglusseznaaeudesnislidiwundndugnd
(UNN1-8719av) Aras (@n-3938w) visedlna (Milsde-ndedfiuae) Nguiaeenszuiun1sveinisdtlalauein
mMseadiiusldied uiarnemsvesdairiinsaesiumunnuduasiinssuiunsiuenaniu uiay
$18NTVBUNANITAIR1AYNILAINAUAWAY WANSHAUANTIANNENTLSTENINWAaETIENTT Ay
Sududodddnissildainnissednld fadu Aanssunisharuduiusiduegiunissildainnisseanld
\gsegnaiien (Yonelinas, 2002; Donaldson & Ruge, 1999) weiielduuunil ﬁmu%%’aﬁiﬁ%’agaaejw
Faaudn nseuduiusidenaldsunisatvayuannisitldanauduae aeldauufigiunissandu
n18LA g7 (Unitization hypothesis) (Quamme, Yonelinas, & Norman, 2007) ffﬁa;ga%%aﬂmamﬁ)aﬁﬁad
ﬁi’wgﬂ'%’uimﬁaudwLﬂuwmmamﬁu (Mayes, Montaldi, & Migo, 2007) #3aau15asuiududiununinusn

Mdumiheifeaiuegnaundy (Pre-existing unitization representation) (Opitz & Cornel, 2006) wonani
Hausgiusssumvioviinvesanuduiusin iunnuduitusaeluiifiviesedii (Within- or between-
domain association) ANK3IBABIRA (Domain Dichotomy: DD View) fll@uain nsdiléanarmduing
aduayunsmnudiusly Adewlesansrenisiudusiafieniu Wy duasdinsdutunnudusiug
isiindu wu lumiiude deanismsdldannissgdnldnninisildananuduing (Mayes et al,
2007) sauianslénagnslunisdisfanudui edaadunismuiudunioder Wuldeddyiiae

auayunsTANduiuslannauAuAY WU N1531gUetA1 “sea-cube” Miasrulurnaudn “A cube
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to hold sea water” dawavilvdnlFainanuduing Weisufun1stind1dn “cloud-lawn” Wluidslu
Usglea “The ... could be seen from the ....... ” (Quamme et al., 2007) §ﬂﬁaﬂﬂiﬁﬂwﬂiﬂﬁwﬁ'ﬂ§mﬁ1
aupsduiusiumanisaidmivguesiiidusiusfuludeniumune (Semantically related word pairs)
Wieuiuguesdilitieifesiuias (Unrelated word pairs) Wan1s@nwus1ngin Frontal old/new effect
Fadusuiveanisdldananuduias dm3u Semantically related word pairs 11031 Unrelated word
pairs watlainumanuuana1sidmu Parietal old/new effect Falusvivoinissldainnissyants
Forunvilatuayuuufniidn aruilunwifegroudannsailulflunisaiefunuarudiidu
MggIkaraiuaun1sIlAaINANALAY (Greve, van Rossum, & Donaldson, 2007)
MnnsAnwdnsusidint fdahinuddliannsosudumbeien Wuanuduiudeis
fhuarlildfnuaudivomsnuiudumhodoiuiuii Aegluminfuie nagnslunisdrsianinus,
1ng35N153UNNIMTIUHFURUS (Interactive imagery) anunsadnasunssufududunuanud iy
mireife uavdswalviinisdAuauduuiiugiuresmssildanauaiuduies duguduosdmielsl
Ustloniveamsdunnmlunisidumeiadmumadisiannud ievaslifAunnudlddtuduivey
fuf (Yesavage, Rose, & Bower, 1983; Rhodes & Donaldson, 2008) mﬁumm‘wL%ﬂﬂﬁﬁuﬁuélﬂumwé
lunisasennuduiussenintayavuzidsianudNseAUaN AULUIANTEAUTBINTEUIUNS (Levels of
Processing: LOP) (Craik & Lockhart, 1972 cited in Robinson-Riegler & Robinson-Riegler, 2009) & 1

o

Tuvaziihsiannudldnsdenlesdoyalmifuaiwiduiier m‘[mmmwwmaLLawaiwamaﬂaauu
ISIGHER ﬂmmimQﬂumfmmlmﬂ’gflmsm’]wammmmmmmu fadu nsdstanudrgluniinfuie
sen1sFumnmdeufiuius JaduiBnsfimuzan wnzidunisdeulesseninadoyasmefifiniums
sUn ez Tavkin1sliaffiaumne tedeuleduminfuTeuasdisiunamldognednay meed
ARt FuI Mahenumnesusumssmgnisal nssfunsheuresauesdineslsta aofnn
Fsatfuayunsithsfanuiinensiansanufulesdisiaanudnaiouindudaontuld dwalid
msrjﬁummﬁ'ﬂé’ﬁ]’mmmﬁuma (Grave et al., 2007; Bader, Mecklinger, Hoppstadter, & Meyer, 2010)
suadnulaglddndlulihauesduiusfumanisal Fadoindudedlunssuunnssuiunisdildainnns
sednlduazanuduiesesnadaiau uennisinwiluggeony Sedinisunmissnismudiiudiasans
@J"Luwﬁwﬁ’u% (Naveh-Benjamin et al., 2009; Troyer, D’Souza, Vandermorris, & Murphy, 2011) WA d
mAteluedinfiuanslidiuin auunnsedlunsdluminfuie aunseduaiuliituldannsldnagnms

a

Tunsisiaanuan (Yesavage et al., 1983; Naveh-Benjamin et al., 2009)
msfnniiiagUszasdifienSeuiisunavoanagnslumadhsianusglunthtuie Saumnss
AUATUTEAUVDINTTUIUNTT ﬁamﬁummwL%Wﬁé’uﬁuﬁ‘é’wmmm (Self-interactive imagery) kagn1s
ﬁ]umm‘wL“ZN‘IJQamwuammawmmmmma (Semantic phrase interactive |magery) Immamﬁaﬁﬂm
audutussenindlunihiudoninnisiunnmidsufautusanaditanumnedy afanuuunfnyes
Tutpasunu (Representational model) (Carney et al., 1997) Imauaumgmmiwmw ATATIAILNY
armdidumieidedduannagnslunisidisfaninudilaeisnsiunnwmdeu fduiusainiani
AramIng rasaliinsiAunusvuiugures e ediudlfanaudune dwiuglumiigy
Fodadumnudiiudmaifuarlildfmiudfunifuduld Taotaanaruuanisosdnglaiiauosdiuius
fuwmgnnsal (ERPSs difference) vaananisvasnsinginin/Insi Frontal old/new effect laifieufuisnng

q
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Funn B fduiudmenuies wilinuauuana19ves Parietal old/new effect Fadudwiidmsunistn
AdNTuslannssEdnta

eaniunig

NGUA2E

Hgeengfifigunind $1uau 40 Au MnyuvURIade suamiles sneiles daniavay3 eny
5¥W919 60-75 T (M = 66.13, SD = 4.65) nan1snadevaussauzilosiu ldnwunzduad nsvageu
ANUENIalUNTIUANIN BgluseAuad uaYMIVAFRUAL TSI AND U BeRY aglunizUnd
WUUKKNUNITITY

Jun1sideldmaans (Experimental research) Uy Randomized Posttest-Only Comparison Group
Design TnefuUulHUNIAGY Fannd 1

NGUNAGDY nagnslunisidrsiaaudagluniiuie nsinluszesfauaudn
A _— Xa > On
R
B s X > Os

AMA 1 WUULHLNIIVIAGBILUY Randomized Posttest-Only Comparison Group Design
do R owneds msdudegiadhngy
A Ngie NFUNARRI A
B wanefls nqunaaes B
Xa Mefie fulsnaaes fie nagnslunsiisiaaudl Inedgnsunn e fduiug
AILALLEY
Xs vanefia  fuwdsveass Ao nagnslunisiinsianinudn Ine3snsTunnngau fdunus
MMANTALTNg
O yngfis  Anwaansalumsdanuduiusiiuasdndlnihavssduiusiumenisal
TuvauzdAunnudveIngunnaes A
Os vuefia  AuansalunsIAuduiuslawasdndlninauesduiusiumnnisel
Tuvauzifuanudvengunnaes B
in3sileflilunside
1. Au¥1A2u3n (Memory stimulus) fo sUnngluniiudevesyanadiliidnanneu (Novel
face-name pairs) ﬁﬂLWMWLL@W@@ 119U 90 A YA 8 X 10 LwURUnT drudoldiansiorsiiuiu 2-3
weALazAsIameA dengluniiudle $1uau 60 4 dmsuliluszesAnumiessezdnianinud Yianase
TAiteideulassyinduntiiute analumaiuny (Representational model) (Carney et al., 1997) Feluunne
nsieyanaidudsion WesnlSmgualunadoulosaruduius fuluniiwesyaeatu 9 Snitadeynna
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= v Aaa

faumine urensomsiarumnelaeialy fau nsadeiunuanusisninduniifude feaaid
Aramsneuazanansaadanmluanesaandti 1 1éaau denagnsi Jeheliannsnansdderiulun
EoEE

suglunthuasie suinafidenlosssridlundriuie ldsunsmamaeuanunsmnion oy
Aidenmadau 5 au ielinsuuummaenadosssminsgluihiudeuas afidenlosdnvazisiuveduiin
fuie Tandvlanunssauiion (Content Validity Index: CVI) 711U .81 Mntuladadufanssunssn
m’mé’uﬁuﬁfﬁ%wﬂﬁﬁa (Face-name assodiative recognition task) UnulUsunsud 593y SuperLab 4.5

2. ﬁamssumiai"m'nué’uﬁ'us‘@ﬂuwﬁﬂﬁ'u?ia (Face-name associative recognition task) 14
sUkuUnIsfneInagnaaauni1sInauduiusla (Study-test associative recognition paradigm)
Uszneumeszesinunsesyezidnsianinush (Study or encoding phase) $1uau 60 ASs (Trials) uazsves
ynaeuviaszeziiun1uda (Test or retrieval phase) S1uau 90 Asa (Trials) waziitolailifanssugrafiuly
wazdgeeneineInsdn Jwusianssueenidu 3 neu uaslszazinseninameu 9 ax 5 uiil ngluusay
neulsznauiesenyviessesidnsianud 20 A (Trials) warszesmnaeurioszesiun1us 30
a1 (Trials) fsnwaziBen ol

2.1 szes@nwmieszoziinstaninud Inelvigiunimaasagsuamluni 3o uagid dmsy
nauilénagnslunisidrsiamnudiglunihiudelngisnsiunnmiBsu jduiudanaiianumne dwu
nauilinagnslunsdhstamudglunihivielasiBnsiunnmdajiuiusionuies lriglanizgunmn
Tunihiudewidu seidlestuluaunsu 20 ads Tnenguitlénagnslunisdisianudigluniiifuielas
Fnsdunnmide fEuiuifenuesldfunisuuziliand dnvusiduuulumi Sdouaradranmlily
auesemules dunguiilinagnslunisidrsianuidluniiudelneisnsiunmmdajiuiusanna
ffnumne Wsunsuuzihliadenwlunifudetu 4 luauesnundidmusls
2.2 syegvaaouvioszeriAunwd lumsveaeumwamsalunsiwiaglunthiudels

gndesin Wueiin duay uazdlual Tnsgidn Ao felunduasdodulngdfilussesfinu warlusses
yaaoufdsnsUsnggiu (Old pain) guau Ao islumiuasoinssnglussosing udlussesvagou 3
n1sadusfu (Recombined pain) uaggly fo sislumiiuardoliineusngundevlussesAng (New pair)
o190z 10 ¢ 3910 30 § wazdSummeassissnatuiieszydmey Yumneias 1 dmdunsaeuindu
A Usmsneian 2 reuindugray uastimaneiay 3 Wesesmsmeuinduglyl

3. msvufinadulniinauss (Electroencephalogram recording) ldia3astufinadulniiaues
BIOPAC Systerns (MP150 Model) w4el Elastic Cap il ln#1 Ag/AcCl 21901155 UUNITIIRTUNU S
Flifhana 10/20 (10/20 International system) $3ln#1$9u9u 16 42 Melunuanansdisve 3 dumia
(Fz, Cz, P2) upzansdnsfisweBn 10 sumia (Fp1, Fp2, F3, F4, C3, C4, T3, T4, P3 uay Pa) Tdalihilnay
19971 (A2) WHudumisdrads 142 Falwihdmsusuiinninadeulnivesgnmi (Electro-Occulogram:
FOG) 1 42 USnaidiuansvaatin1uan (Right infraorbital region) wieuda il uansfiu (Ground
electrode: G) 31U 1 49 Adulihauesgnulasndygmerunaenluidufiines fednsinisdy 250
Hz Anauduniuluudazdalifiidesnds 5 ke n1stufinaduldirauesdldlusunsudnsagy
AcgKnowledge 4.2, Biopac System
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1. AnFentgienganyurumades suamiles 81ineiiled Jaminvays 91uu 40 AU uazdy
fegnadinguanaiinisdisianinusi 2 ndu q e 20 Ay Ussguiuastuneunisdidunimmnaes n1s
wissnimneudIfun1Imaaes

2. fouedoniea fidnns indesiiouazgunsaliililumsiAuniunudeya wazdudunisiiu
suTImdeyanumainvang senineduil 26 nsngie - 22 e wa. 2555

3. ihdeyantufinanlusunsudniagy Superlab 4.5 sndunnmAeAssulnss e LduTLSLe

[% [

gndies wasdeyardulwinauesiituinlfanTusunsudusagy Acoknowledge 4.2 sndiumsiinszvidayaa
fameatudu (Pre-processing digital signal analysis) dielwldduanafivsaandyyiasuniu (Artifact-
free signals) Uulusunsud§agU EEGLAB v10.2.2.4b uazthunadslusudndlninauosduiusfuivnnisal
(Averaging ERPs) uustoyasenidu 2 933:3a1 fim 300-500 waz 500-800 dad3ud (Rhodes & Donaldson,
2008) wagthluiummAedsrAvesHamoInsSgin/ sl
nsaATEideya

1. ﬁhLa?isJﬁ%ﬁmﬁwmmé’mﬂ’uﬁﬁgﬂﬁm (Average associative recognition memory index)
AMuIuaNN13gnsNsmeugndesin Wk (Correct old pair: hit rate) aUsBNIINTATINITHOUFHAN
10U (False alarm <qecombined” rate) (Troyer et al., 2011) ﬁﬂﬁhLaf‘?{mﬂusmﬂajml,azm%uLﬁa‘u
JEUINNagNSlUNISU1sHaRI1197 (Self-interactive imagery/ Semantic phrase interactive imagery) 738
datif t-test

2. ﬁﬂLa?{&Jﬁummaqmasiwummsﬁnglm/imj (Mean magnitude of old/new effect) 1uaau
wansavesdndluihanesduiusiumnnisal (ERPs difference) sewinsnisigsinlagndesiunisdielndla
Qn#ies (Correct old pair - Correct reject new pain) Gaduuneenidudndliihaussduiusiumnnisal d9
Judwiivesnisdlianauduiae (Familiarity) fie Frontal old/new effect 4336381 300-500 fiadiunil
{1 F3, Fz uag Fa) wagdndlalfavesduiusfumanisaifadufsiveanissildannisseanld
(Recollection) Ao Parietal old/new effect 9291281 500-800 Haadundl (421 P3, Pz Way P4) An
AnedsfunenguuaziUisuiisussninanagnslumsithstanudimeada test

aw
WEN13338
1. wan1sSeUHiguANEINITAUNITEIANAUNUSTA 52rI19I5N 1R UANTWIBIURF NS
FrenueeiuITmsduanmiisfduiusannidiitanumane
HanUTeuisuaLasalun shienuduiuslagnees seninnagnslunisdisianinudi
2 3% Ao AFMAunamdsuduiudienueiuitnsiunnmdsufduiusaniandanumng wanad
37 1
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M990 1 Aade dudeavunnigiu wasnsiuSeuiisuaiaiesnnmmeuginilagndes Susnsmeu guas
Ho wardvtinsanudniusiignies Iuunmunagnslunisdnsianinudd

JunnMwda Junnwd
Ufdunuseae Ufdunusannaa
Sa Mean
A4 (n=20) fianuvaney af t p
difference
(n=20)
M SD M SD
8n5INIMBUALINGNFDS 63 .21 62 19 01 38 .17 43
BNIININBUANELER 48 22 35 18 13 38 206* .02
sutddenuduiuslagnies 14 14 26 18 -12 38 -2.30* 01

* p<.05

31n915199 1 waniswieuifisuaadednsinisaeudinilagnees nnagnslunisidnsia
ada

Augluntivie senindisn1sTunn U duiusienuiesiuisnsunnmidsU fduiusaniand
auvang Using it liuansnaiuy uadedednsinisneugrauinlaeneuin Wueinvesdgiengldnagns

q

o

aNaa

lunsidnsaaudlagIsnsTuan U fauiusmenuias g4n3138M153unn B JAuTuSINIENY
Ay eghadidfedAymeadiafissdiu 05 uazAnadsduiinsimiuduiuslagndasainnsldnagnslu
mshsiannusgluntihivdelasismsunnmBa jiuiusaniaiinnuvene giniiiinisiunnmds
Ufduriusionuies ogsitoddynsadffisedu 05

2. wamsUSeuiiisudndluitauesdunusiuimanisallussezdfualnudt semdne3sn1sdun
amwidafduiusdrenuesiuiziunnmidsufduiusainidiitinanumane
2.1 NaR19v8aN1591g1A1/Insi Frontal old/new effect N153LA51EsiULUUYBIAAY
(Waveform analysis) ﬁﬂsﬂw%ammé’uﬁuﬁﬁ’um@miaﬂm?{a (Grand averaging ERPs) ﬁWM%UﬂﬂiﬁW@Lﬁﬂlﬁ
gndesuaznsdglmilignaes SuunmunagnsildlunisidrstaninudilagiBnnsiunnimde fausiug
A28nULDY (Self interactive imagery condition) LLaﬁ%mﬁummwL%ﬂﬂﬁﬁ’uﬁ’uéé’h&n%ﬁﬁmmwms
(Semantic phrase interactive imagery condition) 4231281 -200 i3 800 adiu1y ndalalih 3, Fz uay
Fa Usingfanmii 2
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Self Interactive Imagery Condition Semantic Phrase Interactive Imagery Condition

T T

Potential (V)

Potential (UV)

600 800

== Correct New

S i

3 \ Correct Old

= | 1

= i 4. = /\I\/

: \ Ao h VW

° AT TV v | "WV

a '\/- v B
-200 0 200 400 600 800 -200 0 200 400 600 800

Time (ms) Time (ms)

il 2 suuuudndlnihauesduiiusiuivnnisaiiaie Frontal Old/New Effect

Nnamd 2 JUuvuaduvesdndlnihaussdiiudiumnnsaiiededmiunisnisigiilagnes

(Correct old: tuiiu) wazn1sdnaluilagnees (Corect new: tduUse) wansreiuluiiaiussunas 300

fiadunil ndsandasranudisng (Post-stimulus onset) u,azmmmLLmﬂmwuﬂszﬁl’d?Tuajmﬁ’Nnmﬁ

tudin Tnefidndlnihave sduiusiumnnisalindedmiumsiiguinlagnies fdnduuingaininnisdigln

gndfes waznisldnagnslunisdrsianudigluniifudelagiBnsiunnmidsl fiuiudenelaid
Ay (udhedie) lWuuinainIIsnstunnmdsfduiusienues (Anuvinile)

2.2 naA19v89n1331guin/lnsl Parietal old/new effect 153tAS1EH3ULUVTBIAAY

(Waveform analysis) ﬁi’ﬂﬁlw%ammé'mﬁuﬁ‘ﬁumammﬂmﬁla (Grand averaging ERPs) @iun1sdngiinle

gndesuarnsglundlagndes uunmunagnslunisdisianinuinleeisnsiunn il duiusame

AULDY (Self-interactive imagery condition) LLazi'ﬁﬂﬁi%uMﬂﬁwL%wg’jﬁuﬁuﬁ‘ﬁamﬁﬁﬁmwmma (Semantic

phrase interactive imagery condition) 4334381 -200 &3 800 iad3wn#t anndaliin P3, Pz way P4 Using
3 a3
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Self Interactive Imagery Condition Semantic Phrase Interactive Imagery

Potential (V)

Potential (LLV)

; : z 2 ' == Correct New

~ 4 P4

> | |[==Correct Old

=%

: 2-. 3

2 ¥

5 GM & v “ary ’ "- 2

¢6 ‘\. L |

o -2t 15 4
-200 0 200 400 600 800 -200 0 200 400 600 800

Time (ms) Time (ms)

A 3 suuuuAndlihasesdnfusiumvnnsaliade Parietal Old/New Effect

Nnamd 3 JUuvueduvesdndlaihaussduiudiumnnsaiiededmiunisnisigiilagnes
(Correct old: 1duiu) wagn1sigluiilagnsies (Correct new: wuUse) wanseiulunaiussuia 300
fiadiunit wdndasiaudang (Post-stimulus onset) LLazmmmLma@hwuﬂs:ﬁaguqmmnmﬁ
tudin Tnefdndluihave sduiusiuimanisaliadedmiunmsigiildgndes fenduuinganinisdginl
gnéfes waznisldnagnslunisdisianudigluntifuielngisnisdunamiBe fiuusieqains
Auving Fudhedie) lWuuingandisnmsiunnmda fduiusmenuies (Auvinile)

2.3 nsw3suiiisuAniadsvurnvenaiisweinsingiinAng Frontal wag Parietal

old/new effect 5zni193smaithsiaaudrgluvihiude 2 35

Frontal old/new effect L“ﬁ‘uﬁ’]Laa;EJ‘UuﬂWUENNﬁ(Fi’N‘UENﬂ’]’ﬁT’]@:Lﬂ"]/l‘ﬂli i ludh F3, Fz way
Fd fanan 300-500 fiad@undil du Parietal old/new effect 1uradBvuInvBIMAIYBINTIIGIA/ I
ndalaidi P3, Pz wag P4 Fa1aan 500-800 fadiundl Wisuifisusswinnagnsiildlunindhstannusi
TagA%n1sunnmideu fEuiusainadfifannumane fuisnisdunnmde fiuiusiemues Using s
M3 2 wagnwdl d
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M19199 2 Aady drudeauunnnsgiu warmsieuiisuaiaisvuinveamai1aweanisigii 1/l Fontal
waw Parietal Old/New Effect s¥ninanagnslunisidnsianinudd

JuANMWI JuANMW
ALadsruInves Ufdaiuseoe Ufduiugannaadsl Mean .
waanmsigai/lval Aues (n=20) AUBANIY (N=20) difference P
M SD M SD
Frontal Old/New Effect .18 .20 .38 24 -.20 38 -2.84* .00
Parietal Old/New Effect .20 .20 32 27 -12 38  -159 .06

*p<.05

MNANNT 2 Aedsruinvesnasiiwasnisgin/nd annagndlunsidisianusglumin
Tngisnstunamids fjduiusarnidiifiennumane feuagendiBnisiunnmisfauiusienuios s
Frontal way Parietal old/new effect NM1sNAZaURBaRR ¢ U51N731 1awig Frontal old/new effect 713
ALaAsILInYe IwAR1IYeINTIIgi/lns annnisidsanuddluniniude TneiBnisiunnmids
Udustusannidfidanuvang geaninisnisiunnmdsujauiusimenuies ogrelidedrdanieadan

a

58U .05 du Parietal old/new effect Msldnagnslunisiirsianiusglumifuioiaeds fdad
YUIAYeIMAR1veIN1sIEY Tusd Tiuansaiy

idethAnadernveInaiawesn1sdigii/vsl Frontal uay Parietal old/new effect wnLaue
HunsmBsudisussnitnagndlunadisfanmusiglunifudeiaesds dangds amd a

o> « 38 B Jupnwdeufdunusédan
0.4 T 32 AULDY
T JuannLaafduiusann
.20 2Afifianumane

Mean Magnitude (LLV)

Frontal Old/New Effect Parietal Old/New Effect

VEng: *p<.05, Error Bar fip ANlRAALARIALATOUNINTTIY

ANl 4 AadsrulnveIHai1twein13daLi/lvid A0 Frontal wag Parietal Old/New Effect se1inanagng
Tunsihsiaaudn
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aAUsgNa

1. fgeongildnagnslunisithsiaausigluniiute Tne3snnsiunamid sUfduiusann
aiifianumang faedesviinissiaruduiusidgnies gininaSnsiunnmBsufduniusdenuies

uansAnuFliAiuin nsunwdesaruduiuseluniiiuieludaeeny (Naveh-Benjamin et al,
2009) anunsaussinadld Weldnagnslunindrsianinudlagisnisdunamde jauiusainiaid
AUNNNEY AoARdRITUNITANYITEY IL3shil Aeduns, Useind vedlve uay w3 Tawdu (2555) finuan
nvesAUi1slunsTLunAudTusingndessenitaereiuissuanasainnisidnagnslunis
iihsarnudglunthifude Tae3nsiunamiBsu fauiusanidflimnumng Wewisuduismsiunnm
daUffniusieaues Seaeveuliiiumuddamesnagnsiluniadistanudglunihiuieludgeeny
(Yesavage et al., 1983) whmsAn TR dunseasumnuilngiansindounnusilalaeiii
(Cued recall) Fslsiaunsavenldindunsirimenisdedunssianuduiuslifiom nsdunninda
Ufdtusilunagvddmiunisiirsfannuduazdmadionisirunrmdilalunaisdom Wuinsuiuddg
1Jizaw%m‘wﬁm%’um3L’%‘8u§ﬂamﬁmﬁu§tﬂusﬂEJ@J' (Wilton & Mathieson, 1996) uazmuLwIRALAITUSESU
¥99n32UIUNS (LOP) Mawihsiarudfidudeulaeienlosdoyalu o Auanuiu mslinrumneuay
nsaunmmideslosivadu q dwalfannsadiunnudsléitu Weisusunsdhsrannudnfiesiaiu
(Craik & Lockhart, 1972 cited in Robinson-Riegler & Robinson-Riegler, 2009)

uenaniinsdunamidsufduiusanidifanumne f8nsnismeveiaguanintosnimie
gnsnsnevtiinanaulagndeas gandndsn1sdunnnlsfduiusaignues uatdnsnsiviegiinla
gniedliuandnefy desuisiilululidmiudodunud fanuiertestuainunereuiidolily
nszUIUNsBanagnsvasiistar T uandeiy mszggeengliannsaituuarldnagnsivanyan
lunisdnauduiusvesdoyalanignuied (Naveh-Benjamin, Brav, & Levy, 2007) Feiu n5lEaRs
arumnedeulssserindlunihiudeonasdudenarafieliiAanisiunamidy ilviieuazdieadrsumy
Anudrglunthvdeifidiusintugs Sadheanarnamersnlunisldnagnstieduazanaiusesnisld
#178A27437 (Memory demand) (Rhodes & Donaldson, 2008) LﬁaLﬁauﬁ’ﬁ%mﬁummwL%quﬁé’uﬂ’ué
YA

oghdlsfmuiduFessniiagisdeudisslunmshanuduiusglunthiuionnmstunnimds
Ufdusiuseinididaiiunune aunguiaeinszuaunisuoanissald (Dual Process Theory of
Recognition) Mmedayamanginssuin iunisdinnuduiusiinnanudumenseninnisseants

2. fgeangildnagnsludrsiisanusigluniiiuie Tas3snsdunnmiBsufduiusannaad
danunueiidndlniiauasduiusiumanisalluszezifiuaiiudn gendndsnisduaniwdesudunus
AEAULDY

NAN15I98UIINY 1 tane Frontal old/new effect i fiflAdvunnyeiNasiennsing
i/l annagnsluithsiaamdigluniifudelagisnisiunnmidsujausiusainiaifinanuvane
g9nIIBnsIunnmBsUfEuiusienuLes dau Parietal old/new effect fifnlaAsvUIAYINARNIYDS
nssgii/nad annsldnagnsludhsanudisansisliuandietu wanisinwilidoyanisuszam
Inenvesmasiauduiusle fai
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N3N Frontal old/new effect lunsuanudiaruduiuselunindude Wudndlwihaues

U v 6

duiusiumgmssifldidusviivesnisdldanaudung mnnslinagndlunisidisianudlagisns
%ummwﬁmﬂﬁé’uﬁuﬁ‘ﬁgﬂaaﬁ% Lmﬂﬁmmﬂmmiﬁmumﬁﬂa'ndw nssenuduiusidunisdaunaiud
Aa8N1331leaNNssEanlaliiesegaien (Yonelinas, 2002) insigldanunsadfuaiuduiussenineg
s18n15719FulE wagwulaniz Parietal old/new effect Fnfudsiivasnisdildanseanldivindy
(Donaldson & Ruge, 1999) usdefunuiidenndosiumniidefiriundedldiiui N1331lAaNANAULAY
atuayun1siAuduiusle (Opitz & Cornel, 2006; Rhodes & Donaldson, 2008; Greve et al., 2007)
Fedaiamdfiduiusfuegudifund gnitrstanimdisindu Weslsstunazdusunuaudidy
mhelier vieeglusuiifianumnedenlosiuaudiau dreiuiinsdnwidilvgduanuduiusia
ety 1wy guesdn uwinsAnuilBuglunihfude adumnudiniusiedd uinslinagnsluvaedisia
mnudglunthiviefensiunnmdsufduiustsduauliiinndenlosseninslumihiudeldlaonss
wavdraliaunsadAuanudmenislinnanuduag

ueNINHUIING T AleBeruinvesnanisesn1ssgiin/ v Parietal old/new effect (F2317a1
500-800 fadiun?) Mnmsdunn B iduiusieaesisliunnneiu denndestunansnudningma
doyavesfgeensfiuandifiui giforefutuazianuunniedunssuiunsiiuanusifenissyants
11nndAmduLAY (Cohn, Emrich, & Moscovitch, 2008) Tnefiamgainnisanasveuiiloauosuaznis
WasuuUamasnueddy dwusingdaauluifeaussdusulunauta (Raz & Rodrigue, 2006) uagmsf
ﬁummﬁwﬁ’;aﬂﬁizﬁﬂlﬁﬁuagiﬁumiﬁfmwuaaamadduuﬁ (Yonelinas et al., 2005) usnagnstunisiinsia
anudglunthiudelasismsunamiBsufautusanmadiiauvine Pedaaiunrmansalunisgiu
mudnmsildtheanuduine ainseglngliiidenasniuey (Daselaar, Fleck, Dobbins, Madden, &
Cabeza, 2006)

nagnslumsidrstaniudiglunifuielagisnsiunnwBeu jauiusanididanumane
ahuanlunaiiunu (Camey et al, 1997) snaviliglumhiuiegnidrsiasundumieiiiontu aglusui
L%ambw%aﬁéfﬂLmuﬁﬁdauﬁmﬁugq (Highly overlapping representation) kage13919laa1n1siU15wa
A laenagnsil duasunszuaunsnndufuniiedien (Unitization process) wagdawaliiinisdiu
arwianuduusglunihiudellaenss wartusgiumehauresauesdiuweslsia aosinn Sudy
Uhadtafuayunisainsiiumuanudvesnsildananudueg wazanlunaiaumlszamuesnissild
(Neural network model of recognition) iuain aussdruisudeyalufuiunuanudilagldassnsuuy
il (Pattern-generalizing algorithm) a%w@hLmummﬁwﬁﬁﬁauﬁﬁu%auﬁuqﬂ (Norman & O’Reilly,
2003) Fadarmdululdfinisidrsiaaudlasisnsiuna el fauiusaniafiiaamane $aelv
TunthdudesmfuiuFosnmvdemmnisalifetuld Tnsdavesdumeslsta aofinn Wuundsiuiaves
nszwalsramuagivthladuayunssiauduiusldananudung Uager et al, 2006)

mams%%’aﬁiﬁ%ayjaL%qﬂss%’ﬂﬁﬁmﬁuﬂalmwuﬂﬁzmmmaﬁfyﬁyﬂ (Neurocognitive
mechanism) 983n1531ANFURUSLE Iaaan1zn1snautelildiveInguiaeinszuiun1sveeni1sdle
Tudssidiuin nsdldnnaruduesaivayunissanuduiusldsudortuiumsseanlsd uasiiddnudu
Foyaiildananudiiusinega wanseanmsinuiiiuadaduauduiusmeluifideaiu udnisld
nagnslusaziirsvanudglunthivdelagisnmsIunmmdajduiusannianiiniamne dawalsiing
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JAuaudanuduiuansldnisiinuvesanesdimeilsta aofinn deatuayunalnnisdiléan
auAuine tagld ERPs old/new effect Wudwiilunismeunalnszuuyszamnistyyrvesnissn
arudutusladanan Snadilidnoui msunndesmsdauduiuslugorgannsavsamadld uas
annsnthllfduuumedmiunsadslusunsaituganuunnsosiluggsonesiely
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