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Developmental study on implicit memory using PDP (1)

Sachio FukuDA

Lo

SEAE, &N ZEL R F 4 (multiple system) DFEZR%ET 587%, P TLHAR
1§ L BEDBOMEICEEIrEF > TETW S, FHELRE (Explicit memory) (3, i
DEXREBS LS 018, BELE (mplicit memory) i3, BENVBERSERL b
W X — iR ICEFEI LTV S (Graf and Schacter, 1985 ; Schacter, 1987), 72, &
BEL2LDDIFERANEDCZEORG PO EEICLI->TRIBEINTETWS
(Table 1), .

SR L BELRORSICETETA T 2D b, < i3 Descartes (1649/
1941) % Leibniz (1916) ¥ T#l3 I LHTx3, L L, EEOHEDBML LR,
FAMOBEERLMR OHEFOEARICBVT, BELREFELROTH L R TEREEIK
ZLRENLZECEALTW S, Bl BEEOCRTIESRE T, BHETRICEEFR
HDLOOEBEDBIIEETHLI L, TREATIIMBICECEERZEEIHALTE LD
», BELRBEEPH2VEHOTPLRD LRI LI EFRESINT S,

ERIOICFHELE OBECRE ST DI I I LREIERSINTE L, BHE
EEOBZEICIIERNLHED 2 WIIFRAREFERAIN T 5%, BELEORIEICIZ
RELLWIIEES A IV IIHFBELISCHERSI N T S (Tulving and Schacter,
1990), L7 LZ0fbiz b, MERLEHS 5 3K AEOEE LELE L R L T
B LDIERL H S (Table 2),

FS54 I IBETIE, BT LTERENAFIBROMBENRIEL Y D/X7 5 —=2 2 2D
BEIBELEERMTEIDEEZILNTVWSE, 754 IV 7B RICSEN#E
HHT LDEWDY, ESENVHBMLERAINTVWS, 774 3 L 7REICBITSFE
EHIBDOERICIUTON SO A EHI N T 5,

* WEHFWLOEEHE (Dept. of Psychology)
AR, BENER S EENOXHEENTEN—ITH ), Monash KREFEFE.LEER
@ Thomson, D Bi#d%, McKenzie, W Bl i@ % THE 2 wizidfnil, iR L TE
#HT 5, \
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SEIMOHHRBELEO —RIVEENERIERT, »PAVREINLZDIDELET
BINd, WBRIHEOBEI RN COERTIE, FHENREZESEZILEFD S,

QLENME L BET 275, EEMNEOADERIC L 2RE S LN IERIZBHRE
ICRRD ZEERT 0,

QI EEONMOERIIMELTEEOBELEET I LTE D,

@B LBE» LA 5 L, REOREIIIESEONBD S EBORBUCRITT 5.
7534 I IS T AREY R T AL REMCHBRE W TR, BET
EOWFICIIIESENIFIBIC L2774 I 7 VEL TS,

INHDIERIL, T4 IV TRBOAL LT, MOBEREBOVEREIIBVTLE

iz Tz 5,

Table 1 Similar distinction between explicit and implicit memory
proposed by other researchers

Explicit memory Implicit memory Authors

memory with awareness | memory without aware-| Jacoby and Witherspoon,

ness 1982
declarative memory nondeclarative memory Squire, 1992
direct memory indirect memory Johnson and Hasher, 1987

Table 2 Experimental procedures for implicit memory

1. Visual word priming
(1) stem completion e.g. for (forget)
(2) fragment completion e.g. a-i-n (assassin)
(3) word or perceptual identification
(4) lexical decision(make a word/nonword decision)
2. Visual object priming
(1) picture naming
(2) picture fragment completion
(3) object decision
(4) dot pattern identification
" 3. Auditory word priming
(1) perceptual identification
(2) auditory stem completion
4. Skill learning
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BELEBOMERIS I IILREZEALLY S, CRETRES(FGIT=Z2DTNV—
TOBRBREERBE LTER, FOBE1LIEIREETHY), BLEBEHEORSERET
Holo BIFEATHY, BRICCR LA KIS, MEIEBELREICE - HENIII
FAYBEBLAWCEPIBEINTWS, SHHDITN—TIIMATHIEE 4 DKEE T
N—"T, THUbbHRBIVRELZHBRE LT IHRAVERSNTET S, INLDH
ERB L R¥PEB LZEACBIT MBI BlLL2EhdbE®bZLicsi»T, BE
D RENHEIERBT L EPTREINILHTHS, LAL, R RELZNH L
LB EOMEREDOKIZE bDHTAHYL v (Table 3), f2i, Carroll, Byrne and
Kirsner(1985) i3, 5, 7, 9mMREMBRICT AL I L THRETORDEA— I V72TV,
ERICELLTRBENTS A4 I v 7R 2HE Lz, £/, Parkin and Streete(1988)
%, 3, 5, 7, 0MOBEBRELZMNRIKOFERELERL, ML, FMICELL
TRBENT I 4 3 v 7% % 8% L7, Greenbaum and Graf(1989) i, #7 I — -
A—3IV BT, 3, 4, SEAMBIBLALZTY bEITOMEMICH LT, RERE
DT FA I IHRERTERE L, BEFAIILLEWIZLELLT, ZhonkiEicH
BT L, BELEORESGFATRID OBV EWIEHTH S, PR - REOE
EREORZNHERIAERNICEUERTH 55, ZOBELEOWZEICH - T,
FHTIREICHSEELLTRE R 60w, BiC, BRICRESINLYR - RELITNE
BRBENTZ D Tho2EHIS, 734 I 7RBE2HC LA, RALIIREL ) SEH
Bk 0 LIS BRI, FIZITRBOER» LV EYNTHL I EPFEHBINT S, £
DEHICIE, BEROW>OMBICIZ T, HRENSFRIOMBEI ML > T %, FiC
BEBOEREICOWTIL, SEBEWBOERIEZLCHHSI NG, 3612, BREDVMD

Table 3 Developmental studies on implicit memory using nonverbal materials

Age Experiments using nonverbal materials
0
1
2
3 * *
4 *
5 * * * *
6
7 * *
8 *
9 *
10
11 *
Task | P naming P identification category naming face
Exp Carrol(1985) Parkin(1988) Greenbaum(1989) Ellis(1993)

P: Picture
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BRECEITEONRZINTTILBARE, RELLTOTS4 307 bic, EES
R E LTRIZHRATREP L W) REIELTRALZ EFTHENS,

—HT, BELROBEDIDICINE THRHAINTELTSA IV I7RELZOLDI
LEEIEEEINT W3, SHETOMEICBWTIE, WEENTS54 2 7HED,
FIRIAN1IOBEBRTHEHELRERMTIIDLRELTEL, EVWRILLHIE, 73
AIV7HRE (FRD) (3, BELE (FotR) s2UETILNDEDNRET
Hb, LPL, 7743y 7HRBEIARLKCHEELBOAZHICRET 2RBELNTHA
I, EIRBEETIE, FELBOBGLERECEETEDINTHA ) M

Jacoby(1991) i3, BEICETNL 7 LR 2R%EL, SFMT 22 LickoT, COfM
BEEPMRTIFHE2IRIELL, Jacoby PHRIEL 7 “Pu b X 5T %X (Process
Dissociation Procedure ; LIF PDP ¥ 853)" Tl3, Mi2icps LTH—D7TatXDAP
BWETAIREZHEL L, COFREOHMNIZ, LROBRCHET LI LEEINSGHE
BOT 0L 2NBBE TN EFNSMLTHET 52 L Th 2, ESRIER &R,
PDP 3FRENEITICHET 37 0t RDFERL2FBETH LN TES, L2d-T,
ERBIIHH57 0 R ITHRIHID T 2REERINICRET ILEII LV, Tut2nsyg
BENF At & (2 Table 4 ICRTEY TH B, Jacoby(1991) D—HENIREI(Z, BELEOR
EHEELTTIAIVTHRBICIIZbILERZIRT 2L i, BELEEZIVE
BICRET D2 HENDEAZREL2LNDTH S,

Table 4 Process Dissociation Procedure(PDP) by Jacoby(1991)

Inclusion = R+A(1—R) 1)

R : probability of recollection
. A probability of familiarity
(1—R) : probability of failure of recollection

Exclusion = A(1—R) 2)
R = Inclusion — Exclusion 3)
A = Exclusion/(1—R) 4)

¥) recollection: BRI Zc 4842 (SHECRE)
familiarity : #EXIBE (BAELE)
(1—R): B ZBED KB DOTEE

T, AFRIZBCTE, BEEROWUEREE LT PDP 2HAHL, I THOH
HERISFLL VR RENBELBOREEMHETLILICT S, 72, RFFETIIHE
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RS EERL, SNTTOREBEEZZC, MBUIHSHBEERAT 5, TN THRE
ENPDP 3L LTKR¥EEEZHRA & LTl &b, é%@ﬁﬂéﬁ%fi% L7:FH&
% & 2 mICH 72 (Table 5),

Fyffe and Thomson(1994) i, E#EMH R &K L LT, &% #AH L7 PDP %i&
EHELTWwd, ZETREMMEZEES UHERER (BRIZER) §H2FREMPERAIN
TWwb, 22 TARERTIY, 2o Fyffe and Thomson DF K & 2 2F L L, &Rz
ICHEERT 572012, RIBOEFOBEELLHeFRELRA LR, FESHEOR
BE LT, YRTULERTETLOULERHMNEEN S ZNIEIEHRBLEWEEZ LN
BADBEL Y LBMO—D B R0, PDPOFRENEERNFES LD Lh b, §
TIREHENH S L) —kix ™ OREHRATSHILICL,

Table 5 Experimental procedures reported by some researchers using PDP

Kind of stimulus

Session Words Picture Picture
Study phase

List A visual visual visual

! (background color I *)
List B auditory auditory visual
(background color II**)

Test phase

List (A+B+C) visual L visual visual

Type of tests Inclusion Inclusion Inclusion

Exclusion Exclusion Exclusion

visual : visual presentation auditory : aluditory presentation
color .1 *: orange color I1**: green

AEBRIIFH L PDPOFHREL2RATHMEOH Y, T FhFEEZHRITLT, PDP
L ABELRRENFELFARDL L EMROE—DHN LT 5,

B

#WBRE : Melbourne i (A —R + 5 ) 7) REEDNERLFEEYL 6 FEDF BB L
BRE X LTz, FHEBOWRIZLFEN 23K, 6FENIBBETH, 2THOHREIIR
AEANTHY), HAEZFFICHBTEIRIZALTH,

BB ERICHVIRINBOBEICH - T, UTDL) ZFhszAni, 7
E#112, Snodgrass and Vanderwart (1980) @ 260 8 H & 7c H1E#E(L 3 L7z §l# Lt » b &
&, BLUEM (familiarity) »°5 BRESEET2.5 L EEFHBI NG E B L2, RIS, £
nonkr s, BAADHFEREICL > TRBIRADLZ VDD ST, HWERLRLI
N2LDEBA L, BiBIC, Boziilility o oBLEEDFHEME D &\ IED S 90 1
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PEML, TNENIORDOEN LG HA, B, CHO=Z2DY) X b #{EEK L7 (Appendix
1, 288, =20 ) X FEIZE, BEEOFEHBEICEEE W L [FQ.870)=
- 0.042], 72, BOHEMES (complexity) B & U4 A —Y D —F % (image agree-
ment) DFEHEIZHBEWT D, VA MEICHFEEN LW L 2R L [F(2,87) =0.634,
F(2,87)=0.031],

ZDOND) A POW, RHEENERY AP LABAN R MZOWTIZ, REO%
) AUk sE5ic, ALKBY R MIOWTIE, 2ok b lii
FXZHEXL, 274 F&#ERLE (Fig. 1), BRY R FiciE, A, BEYXF»5
BIEBICBANLZNZEN 5RMDERLCY R MO KD EFERA L,

Fig. 1 Slide of picture stimulus used in this experiment
(inner rectangle 10 X 14mm, outer colored rectangle 23 X 35mm)

RERFYAM Y ARERTIE, 2X2X3DFFA UV E2FALL, F10ERERENE
FThH) (4FL6%), F2OERIIT R PO (Inclusion & Exclusion) TH -7z,
BINERIIY X bOMEE (ALBLC) Thol, BN ONOERIIKREMERT
HY, B —DRBEBRENERTH 72, '

KERFME (- Table 5ITRTEHIC, ERIZTHDDE v arbhoTnd, Blty
YaviRiRHnlHny sy THY, A, BiEi) R MiTE T 5 A 60 Rk
FHBREOTHICKE LR Z ) — (# 150 cm X # 240 cm) IC2R L7, EBRICHE
5, WREICLUTO L) L8RS 2172, '
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TP LEENEREZEDTIT, COERIBIEIAPREZEDSLWE(RERZLZ LY
TELHPEFARDBLDTY, A7) —VICBLIEENLRE LICRTREITTE Vv, &0
YIRS A vy VoSOV TVET, TRTEKDb-26, EDHLWREZI TV
PEFANGEELET AP EITVET, EHIZLA LTI Hou

D BoREER T 4 B, HIBRERERIZ 2B TH 72, HBAV X MDERITEILL, &
BOBBO I A I 7230520, SHLICRIERBDEREL X7 ) —IZF&DIF572
DIz, 5, 4, 3, 2, 1EELAESKNZATA FRIRICERL?, 72, AYR 256
BYAFDOBITIEBLTOIRILLSBRDATA FEFALLY, ThH6DRXF4 FiTid
BERLI Do YVAMADBITDSIA I 723752 L2 HMEL, @HBEIR
Rl 200 b 5 BREERE G 2 WD THE, 274 FORMRITII KODAK 8
NDR54 F7ayvz2¥— (Model B-2) #H\v, 7a¥x7 8 —dkEEI#HIZFRD 2
yhro—ngf=e—%H,

BovyiarviiTFRAMey arThHY, vy ia rORRICEIZST, 60 DR
R AR LT 28mL, TORKICEPNLBREERB»HA LT, TX b
oy ya i3OG EDY, ENFNUTO L) RBORERELL,

Inclusion Test (I &%)

ST, AU BAWE, RF54 FTRIEZRZEDL HLWBIZFATWErEBLITLKER
Vi, SOR—VEDLDBE, DEDR—UHP L, WBEWBRLEERENDSTWET, Z0E%
ESRT, AL BANEEEFERSA FTRR2LEIRIZOZDIFTLZERw, 2L,
254 FTIRREDP -2 EBIRICEXEDTTLEI N, Ok xiz [ ] okehic,
o2 EBATLHEE N, B3IV L, TNFRORICL L LTOPXPTERT
{P2& 0, PBEMIEHYETH, ZAY s HSEMLTIEE W,

Exclusion Test (E %&{t)

TET, ALUIAHE, R54 FCREEZEDLLVBIZZ T »EBLITLES
VW, TOR—VEDHLBE, DEDR—VUPL, WAWELEREDH>TWET, ZDiEE
ILRT, AUBAHNESZRERENBODLNRAT L FTREZLBIRZFIZOEDT
TLHEB G, Z2LT, AL VBRODIDRTL FTRELBIRE, 254 FTIRRL
otz L BIRITIEXEDFTLES v, Ok xiz [ ] ki, @-o&0 eHEATK
IR, BRI, ENENORIIDPL LTOPXPTEZTLEE v, MR
BHYETHh, 2AD rACEBMLTL 28 n,y
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EFNENDOENET, HBRELP LOBMICHIG LT X boBBEARILL, X
DWMFD1_— VI SRDLHIL Z BB L 72, BROR—VEBRVR2TN—VIZD0nT,
MFTLICZOBEBEEZHH LI, TRTORRBICHE L2 L2 ALK T, B2
EUX L7z, EIEFIZELLE L, BHERENAERAT S I IR,

ERICIBBREVFIRT 2EROKEEZFAL, 2EEIC, TAMey Y3 v 0%H
PICERTERZEBLL, XBEREyYar2bTF A MLy Y a r~DOBITIZ 3,
FAPEy L a  ITERKIOFZEL,

# =R

FR My Ya izBils 60 ORI T 2ORIG LT “ves” Kt & ML) ¥
ThBLURICERINZ BB LR ERET LICHE B L2ERE Fig. 211TR L7,

“yes” RIGDILFEIZTDWT, 2X2X3IDGFWAT EAT > 72HER, FEDOEHMRICITAE
BEERDLN e d-7 [F(1,34)=0.001] 25, ¥ 2 b &M [F(1,34)=54.2, p<
0.001] B, VR FEDOEHE [F(2,68) =574.7, p<0.001] ICHEEIFAD LN,
Ehi, ZEHBRZIT-ER, VXIBIRVRMA, VAFCLEY “yes” KD HE
PREEICELS (<0.01), FAYVRPFPARIVRAFCEYHEFAEICE Y (p<0.01) &
W) BERER/,

TAMRGEEY R MIORAEMERICLEEZIAD L7 [F(2,68)=56.918, p<
0.001], 2EHEBOFER, [H2HICBVTIZVRMAEYXFBIRMT S “yes” KIiED
WEICEE WY, ERFLEBT2E, MY)RXMED, “yves" RISORENFREIZE W
Zr&ERLE (p<0.01), THRERMBICBVTIE, VXFALXYXFBEDOBIZENK
RirEhBHLNZ (p<0.001), —F, VA PCIZ2WTIL, 7R MEBBTEEIRD

Inclusion

/ y//’ / =1 P ;///Exchnﬁon

List A List B List C List A List B List C
4th grade 6th Grade

Fig. 2 Percentage of yes responses produced as function of
kind of list and test condition in 4th and 6th grade



PDPic & 2B SLIE D RZMTE (1) 49

LR o, JZPAEYRFBOWTADTR ML) bREIFEIEN
BRENT (p<0.01),
KICURMALYZXFBebbeTIHEMY R L LTEEH, VAPC GHllERY X
b Eob# %477 (Table 6), 2X2X2 DFEINTOMRER, 7 X MEM [FQ,34) =
50.6, p<0.001] &) 2 hB [F(1,34)=880.1, p<0.001] B LU 7R MM LY X}
MOREMA [F(1,30)=31.0, p<0.001] CHBENBH LN, FEEBOER, 1B
Bk Y 2 M2F 2 P EGICEL LT, FREY R LD “yes” RISORBIF NI E
(p<0.01), 512, 1 &BHFERGFIVIARCLEErFrGILREINTL <
0.01), o8, FHK) X FcDowTid, FRMEREBICAEREZREIRD LML -7,
£:1%12, Table 4 @ Jacoby(1991) DFHER % F\», Table6 DF—F »L¥ETENR
By Fa2EML, 20&%% Fig 3R Lk, T TR~ L 513, REEEALK
», FRFREESAECEROFSEREZRTHETHY, FNEFNDEE FEFERTEIEAD S
NhnZ EARENT,

Table 6 Observed probability of recalling old and new pictures and estimated proba-
bility of recalling old pictures on the basis of recollection and familiarity

Test condition
Incl. condition Excl. condition | Recollection Familiarity
Grade old New old New

4th 0.88 0.08 0.57 0.04 0.31 0.83
6 th 0.86 0.12 0.57 0.04 0.29 0.80
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: %,
100 (%) M 4th grade

| [ 6th grade

70
60 |

50

40

Implicit ' Explicit

Fig. 3 Estimated probability of recalling old pictures on the basis of recollection
and familiarity

x £

RS E V72 PDP IC L 2B ELROBVEIL, TNETHOTSA4 I 7RELERHL
TRERER L AR, FB CFRE) BISEF T W 2R, 742, 8 - 541995 i3
FIRR D EBRZ /IR 2 SEAEICERB L, BETES0.29 TEHARRES0.60 £ V) EE RS
LTwd, HELEOFEEN 2FETERLIOND, BELROFERIIONT, £
ICEDPEAE W) T LI, BELEIPLDRCEBHICRETIZL2TETL0TH
b5 TRINLDEREIERDT 4 IV TRETOBREL—KTHLDTH-72,

RERTIS, BREL LTAFEYL 6 FED 2FENAZHRIT LA, FERESR
ZOWTIRL LA 4 FEPBCEERER L, F0—o0HHIL, AEBRIFERRTH
D, ZMOEEY ITHEIEEMTEBCSGROSNLTEEE»HZ 55, CORER, 4%
BARDERICEBITTEZLICEDVHBAFREL LB EELT WS, T2, HETIIMA
Llrolall, BROMRIBDLNLP o, PSS ENHREERLL2BACLH T
DT IIABOMETREE % 5,

BELEBORZOMMZ I LI DI, URDIETHEY, AL LI HITH
BREDFE®E XTI LRI 57\, Greenbaum and Graf(1989) iZcfiEF TL - L b
Y, 3RRDERET A IV ITREBERACTUT-> T3, 12750, TTIB~x2L9
CZOREHIBELRBOALZREL Twd v ) FEEIZ % v, Jacoby(1991) i34 0%
DHEMET S REOGRICTENLRMETRL, BERENL N COERERICE
HERBELTWS, RERTIRALZPDP 329 LA-MEE2ERT27:D0FEEXTHY,
BHTHDEIEIRENTWDG, 227L, COFEZBRERBOWKREICLEHTEL,
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v MEXR S, FTHRT X POEY, FHIC “exclusion” DFwEY, KEMDOHER
BIEBTE L WTEESBVE VI BRHFS TSNS, Lizb->T, PDP @ HEHRIF
3, TR MRBOBEEZ T SICEBTELIERICBEINTLE Y, LHOHREZL LM
BoOEBICOWTH, REMNHEZEBAL TTS ETHERIRELATH S, HESNHETE
BB OWTIE, HBRENEFRI EOPRBL L, BFERETOEHIREL L2 2
EIIBRICIRRE L2, FHUICR DB DD E LTI, FEESEMFI, & U TRRIBO RS &
T b, LELEFOLINKD, Greembaum and Graf (1989) iz d 2 &k 52, F
YUtk > THELBILAND BRICBEINS, RLRTY, AANCHET L0
T4 L IR PERIETET IREIREZIN TV I L6 TH S, AERTHAZI AL
Rz o>WTh, FROBEI KD, DMEETIIHMBTRETD, YRICBWTHRTE
TWRHFBEENS, ZORIZOWTIE, HELRULRRICH D, KERDYRAD
BRICIIEECLLE L2200, '

F72, HBMOBBICBLTEERLLETH S, MM EBEROBEVWE+SERT L

ZHh b, Snodgrass and Vanderwart (1980) DIZHE(L S L7z fili#kt v M3, REDO K
EZHRICLALDINDTHH72, SHICEES RIPLEETFNF 2 VOB T
J =20 TSI Z D b DPHERE, FRIE VRS ICHB I N WATREESERS
b, RERD/ T 74 L1, EROICE, ERBONERZEHTELI LN EHT
L72bDTHBH, HBORBEICIIHIBEORABILETHLIEIVREHTESE, 356
2, BEZEZIE, BRSO OWTORBEETIEELINA Ly FEERATLI EPEE
o, :
o, Ellis, Ellis and Hosie(1993) i3 5 R Z M RICL T, BEDTF74 I 7HF 2R
WLk, SNEREENS, L1ERDT 54 I IR LABREDLDTH 72, BHD
FIERHBRMEERTOLETDH ), »OFBERRIIEM[AZERUEESRBIN LW
L, WELERORENFRICE T A2HBOSRE U TR 2lME 512 H 5 Ly
LTwa, , ,

PDP ic L 3 EREBOBETIE, FETAMIBITS “yes” RIDDLELIM—D T —
B b, —H, 774 I 7RETE, RENERLFEINDLI L5, ERITHK
BEORREBET L L, BENICELHAMICE-2b00, FRCHIE T LG R
M2Z L rGFELLZ Ebrs, LA2L, BITOFHRSITBWTIE, HEREEIC
LREDEHH-TYH, AL “yes" RiedH bid “no” Rl HEINEIZTITHS, &
NHDMBE® LT, KohBZ Y 2BET I FREZEATLILEEIH D, KER
REMRTH 7208, h2BEARICED, RcEHZHETE 2EROBREI KD LN
5,

REBORAIGZHEH L/ PDP i3, REMHEZBELL L) —REOBFHRET
B, EHELRBINEZRLICILICEEE L ZLUNLETOLFHs 2 PCE2AAHT 2 EE
TABRBARTITETD 2, '
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Summary

Explicit memory referes to intentional or conscious recollection of prior experi-
ences ; implicit memory, by contrast, referes to changes in performance or behavior
that are produced by prior experiences on tests that do not require any intentional or
conscious recollection of those experiences.

The dissociation have been produced both by a variety of experimental manipula-
tions in normal subjects and by demonstrations that amnesic patients show intact
implicit memory despite impaired explicit memory. Perhaps the most intensively
studied type of implicit memory is known as repetition or direct priming.

The process dissociation procedure(PDP) proposed by Jacoby(1991) provide an
escape from problems of identifying processes with tasks. The goal of the PDP is to
estimate separately the influences of different bases for recognition memory decisions.

The purpose of this experiment was to examine the validity of PDP using pictures
as stimuli instead of words and to apply it to the younger children as subjects in
following studies. The second purpose was to examine the development of implicit
memory in children if the validity of the procedure was confirmed.

Subjects were twentythree 4th grade pupils and fifteen 6th grade pupils. The
experiment was run in two phases, where the first phase were study episode, and the
second phase was the recognition test. The first list of pictures(List A) was presented
visually on the screen with green for background color-frame, and the second list of
pictures(List B) was also presented on it with orange for background color-frame. The
recognition test list was presented in booklet form, and contained either inclusion or
exclusion test instruction.

The estimated probabilities of calling old picture on the basis of recollection and
familiarity were caluculated according to previous report(Jacoby, 1991). There was
not significant differences between recollection and familiarity in 4th and 6th:grade. It
is necessary to replicate and extend the range of age of subjects downward to describe
the development of implicit memory more precisely.
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Appendix A List of pictures used in experiment

[List Al
EAR

SUN

CAR

GLASS
 SHOE
SPOON
GRAPE
VIOLIN
COUCH
MONKEY
BRUSH
HAND
WATCH
DUCK

PEN

BALL
LIGHTBULB
TOASTER
TREE

HAT

TIE
SCREWDRIVER
BABY CARRAIGE
BUTTERFLY
SAILBOAT
MUSHROOM
BELT

BOOK

BED
FLOWER

[List B]
LIPS

STAR
TRUCK
WINEGLASS
SOCK

FORK
PINEAPPLE
TRUMPET
CHAIR

DOG
FOOTBALL
CANDEL
BREAD
LEAF

CAP
BYCYCLE
HOUSE
HELICOPTER
KEY

POT

CORN
TELEPHONE
UMBRELLA
FLAG

GUN
TRAIN
SCISSOR
KETTLE
CIGARETTE
cup

[List C]
EYE

MOON

BUS

BOTTLE
BOOT

KNIFE
BANANA
GUITER
STOOL
RABBIT
TOOTHBRUSH
FOOT

CLOCK

BIRD
PENCIL
MOTERCYCLE
DOOR
AIRPLANE
LOCK
FLYING PAN

TELEVISION

REFRIGIRATOR
GLASSES
FISH

SNOWMAN
LOBSTER
MOUNTAIN
COMB
ENVELOPE
DESK
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Appendix B
The example of pictures used in the experiment. Pictures were picked up from
Snodgrass and Vanderwart’s standardized set of 260 pictures
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