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Part i: The episodicisemantic distinction?
inchaate disifnction

$wrote my J972 chapter in reaction to papors by Rumel-
hart, Lindsay, and Neorman (3972), Kintseh (0972}, and
Colliny und Quilhian (1972}, that had beaw given at o
conferenes at the University of Pittsbivgh in Mareh 1971
Thess nuthors were congergoed with what | thovight were
tie provasses invelved in the understanding of language,
wheress they suggested that they were shudying menay
b o bromder sense than hatd been the coee in tha past,
They alf used the term "semantie momory e desoribe
thoir work, borrowing the term from Guillian (1956} 1
thaught that the extension of the convept of memory o
Cravtiprre ferty by of Eamgtrugm LIt mEsWETIng, muking
of inbenves, and other toch copwitive skills was fnap-
propriate. fnspived by Bergson {1911}, Reiff and Schoeerer
{1959%, and Munsat {1965, ax well as by others whe had
thhserused simibiy fvay, §wrate the essay on the distine
tion Between spitodic and derumtio manary,

Episodie memory, § suggested, B a systerm that ve-
coives and stoves nbornration shouwt tempoelly dated
episedes ar evants, snd tempiral-spatial relations anong
them, Semuantle mewory, on the othee hand, " the
memory necessary bor the ose of language. [t is o mantal
thosauras, organized knowledge 7 perion possessey about
words and other verbml symbols, their meaning and
refurenty, shout releions pmonyg tham, gd abowt vules,
Bremndis, andd alperithms B the moawipeldion of the
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sembols, concepts. and reltions” {Pubving 1972, p. 3849,

[ gontrastad the twe forms of meniory with respeet to
Hve faseens: G} the native of stoved nfornation; (D) auto-
biogeaphical versus cognitive raferents: {cheonditlons and
comsequences of retricval; i} volnevability o inter-
lerence; and fe} interdependence of the Wwo kindg of
memiry. Fassomed that the two forms of memory were
nterdepandent, ntovacting chasely most of the thme,
cach influcncing the othor in many siteations. But'| dho
thought Ut such interdependence was optional rather
thaiy obligatory: B was possthle fur & person to acouire
kntpwledpe abowt g partionlur dated covecirrenca ofnovel
and meaningless stimules ovents; similarly, i veemed
reasorable to assume that more costcurrence of by
stinedi or language anits wosld ot change the structure
of semantie memory, :

These different concepruniiations of & peyaon’s knowls
edge of an A~ B “association” corresponded to tha disting
How betweon ceopllection of events snd vocall of Froty,
thiseussed in tenthonks of metnory fe. o, Doring, Langfeld
e Weld 194E). But it dhevinred from tha commonky aoeept
ed assumption that the learning of an A B assoaation, ay
in 2 paired-associnte Tl essontially congists of strenpthe
aning or updating the exdsting association betweon the
twer ftetns of the kind revealed by free-association tests,
Eronabd Thewson and | guestioned the validity of this
assamption, on the basis of ciperiments showing effeots
of contest changes on veeall and rocogaition of studied
words fe.g. . Themson & Tubving 170 Tubving & Thom-
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Tubdng: Elements of episodic memary

son 18711 We thought that word-recail experiments were
concerned with subjects” remembering of events yathey
than with the establishiment of new associations, or the
strenpthening of old ones, bolweon toanssilpationaily
irvariand wnits of semantic memory. The distinction he-
twoen epfsodic and semantic memory naturally fitted into
thiz picture.

The 1972 distinction was knchoale: rudimeniary, in-
perfect, incomplote, and somewhat Jisegnized. The
suminiy stitement of the essey was cirrespondingly
cantions, What 1 had doni in the edsay was ko "prosent a
case for the possible houristic uselulness of & laxonomic
distinetion hetwesn opisodic and semantic memoy es
two paraliel wnd partially overlapping information pro-
oessing systemy” {Talving 1972, p. 401 With the wisdom
alhindsight 10is casy to sec the weaknesses and shorteom-
fngs of this distinction, Lack of velevant empirical evi-
dence was the major problem, but thare weve others,
Cne of these had o do with the ebsonce of caphasts on
the sivnHacitios of the two systoms; another concemed the
fmplicd exhaustiveners of the primilive fxonomy im-
plicit in the distinetion; the third difficulty had to do with
the names of the wa systems; and perhaps (the most
serious problem invelved the fack of clowr and definite
ideas regarding the redation between atoldographical
episudes and what we might call their “contents.” T had
somewhat bastily classilicd s large inajority of laboratory
experiments on momory (hat had boon done up o that
Hine as experiments on episialio memory: In these ex-
perhnents subjects weve tested for their knowledze of
whitt they had seen or heard at a particelar Hme In a
particular sHuation. I scommod soll-evident thal a subisct
would have to remember the event of seeing & particudar
word ina list in order to be able to recadt the word when
given apisodic instructions, ko light of both old and new
rebovant dalg, identifying the reeal] of the contonts of an
cvent with the remenbering of the event appens to have
bheen umwinranted, however,

. Argument for differences

Eptsedic and somantic mamnory are heo systeins of propo-
sitional memory: Their function is to acquire, rotain, and
make avaitabic nformation that represents the reality
extermal to the orgamism, information that con be ex-
pressed in the form of propositions. They can be con-
trasted with nyowery systers concerned with the acguisi-
Gon and utilization of skills and procedures, ur systems of
procedurd memory {of, Winograd H750). Propositional
aned procedural memory systans diller i sevoral ways: {a)
Fnfarmation handled by propositional memory syslomns
Las trath walue, whereos thet handled by provedurad
systems does nob (b} nformation retrieved fiom proposi-
Honal memory can be contemplated inbospectively or
attendod to inleraadly, whereas proocdural knowledge
cannot; {0 propositional kanowledge about something can
be communicited to others in dillerent ways throngh
fanpuage or some other symbol system, wherenas knowi-
cdpe of & parlienlar precedure can only be demonsinated
throwgh bighly spevific behavior, (8] propositional knowd-
eidpe about something com frequently be acqguired in a
single act olpercoption or thought, whoreas acquisition of
stdils and procedures wsuslly requires inlensive practicn.
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Thus, epivodic and semantis memories are similar in
that both are subdivisions of propositiona] memory, De-
spite this simBarity, casual obscrvations reveal a number
of differonces between opisodie and semantic monory,
Thest differences can be clussified wnder three byoud
categmvies: differences in inlformation, difforences o op-
crations, and difforences in “applications,” or the role
that memery plays i 3 broad range of human affais. A

summiry of these differences #s given in Table |,
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feramiic swmory

Dinghostic loature  Episodic Seaantic

Trformtation

Boyree Senszition Comprehonsiun

Units Evenls: epircdes  Facts: ideay con-
Cets

Oz grnization Temporad Cromedpdnal

Bieferenoe Sell Undvirse

Veridioality Parsonaf helief Spcial agreemment

Oreralions

Regishration Experientia Symbolic

Tomporad coding

Adfoct

Faforontisd sopo-
Lility

Conlext depeni
dency

Valneratilily

Aveess

Retrioval queries

Belrioval oonss
QTS

Ratriocvs! mechs-
RS

Recolleative axpe-
FREG

Robriewal repor

Dovelapmentad sa-

qQueabee
Clabdhosd s
I3 ]

Agplicattons
Fdugation
Cloneval wiility
Axtificial intel-
ligenoa
Humean inlaili-
gonoe
Frpirieal ovi-
dancn
Laborstory tugks

Legal testfinony

AThnoesis
Bicumoral mon

Presont: direct
Moo inportant
|Aenited

More prenounced -

Croat

Eireliborate

Tinte? Flace?
Change systany
Fyntigy
Brrsermdrezad past

Dementher
Late

Aflected

Trredievint
Loy wwelo]
usstionable
Unrodatod

Firgatting

Farticudar opisedos

Admissihle; eyvo-
s TEORR
Yavidved

e

Alsent; indirect
Lass depitanl

Bich
Lass pronownced

Smah

Aattenmtic

What?

Systoan anchanged

Lnfpdding

Actualfzed kaowi-
oilge

Ky

Eacly

Hnaifeeted

Balovant
More wseld
Expellont

Beduted

Analysts of I
LG

Gonaml knowl-
st

Tuadmissible; ox-
prl

Mot invphed

Yoy

Fowrce: Tulving 1083h, Tahle 3.1, p, 356



Differances in information. The tvo svstoms diller in the
immediate source of the information they handle, The
were sensation of & stiwmelns ean serve o o source of
iuformation in the episodic system, whevess comprehan-
sion is necessary for the semantic system. The prototypt
cal untt of information in eplsodic memory i an eveat or
an episode. In semantle memory, thare is no single
“hasie” enit, but fets, ideas, congepts, rades, proposi-
Hons, schemats, seripts, and other related terams have
hoown wsatl by philosophers, psychologists, and cognitive
seicntists in discossing the nature of peaple’s knewledge
of the world, Crganization of knowledpe i the epismﬁu
system i temporal One evenl preoedes, coscatns, o
stoeeeds another in time. Lockhart, Craik, sod facoby
f1976) have sven svputed that "episodic reemory has no
inheront strugtere” {p. 821 The organization of knowl-
odge i the senmutic systen, on the other hamd, &
defined by many relattons that conld be clssified a
“eonceptual.” The tamporat organization of the episodic
system i relatively loose, wherens the eonceprtual organ-
eation of scmantic mermaory i tight {e.g., Estes 176}

The nfornmtion in the episodic system refers to or
reprasents events in the vememberer's personst past, and
- mwiy thorehy pravide s basis for dafining an individuals
personal identity fe.g, Créenwald 1981 Crice 1941
Shoeptaker HI50) The knowledge vecorded in the semon-
e system i timedess: [ has ne necessary coneoction ko
the knower's personat dentity and mstead refers to the
world, Fimily, the romombersr’s belief in the var
ieatlty of the rernembered cvent i an inherent feature
of eptsodic remembering and independent of testivaony
of athers, whareas the belief in the veridicality of s¢mon-
tic knowledge is sipported by soctal consensus.

Cifferences in cparations. The ephodle systent registers
impediate. experiences, the sesuntic system registers
knowledgo conveyed by referontial events and haypuage.
Only the episodic syslem can keep track of femporat
order of oteurrence of paronst events; the semantio
system has no capability of direct recovding and mante-
aance of such information, although it can solve probleas
of the temporal order of evenls by inlorences. The epi-
sodic system bs refatively Bited s inferential eapability,
whereis the semanthe svstem possesses a rich fnferential
capability. Affect probably plays & more important role in
the recording and retvigval of information in episodic than
in semantle memory. :

I3 14 pravierably Hhoupht that tHhe apavation of the eplsadic
system is more context-dependent than the operation of
the semantic systein {e g, Ehrlich 1979; Kintseh 1984},
Yot the guestion of whether apisodic aud semantio sys.
teas tan be dilferentiated fn terms of context deponden-
¢y I8 a complex ong; It is guite possible that the acqulsk-
tion and wtilization of owr knowkedge of the world is »g
oomtaxt-dependent &t i our episodic knowledge.

inforation in the episedic systern is more valnerable
to interference than that in the semantic systemn, The
actuglization of episodia information tends to be deliber-
ate, fraquently requiring conscious effort; that of the
sertantic system tends to he aetomatic. The general form
ol the retrieval gquery divected af the episodic system s,
“What did you do at time T in place PP [n the semantic
system it is, “What is X where X relors to an objeat, o

Tubving: Elcments of apisodie memory

sitiathon, a properly or chavaeteristio, o relation, and so
on. Retrieval frurs the episodic svstere tends to change
frecade} the stored tnlormation; retrieval of informatiom
Frotm sentantio momory useafby loaves e contents wn-
chunged, Retrievdl from the opisodic system takes the
tovm of a synergistic combiuation of the mbformation
stoved Ba the episodie system and the information pro-
vided by the cognitive envivonment of the rememberer,
interpreted in terms of the person’s semantic knpwiedge,
fn sempntic meraary, on the other hand, retrigval eutadls
a process in which the dispositional knowledge s actn-
atized, or in which it “untolds,” in & manmer detérmined
by the nature and organization of the stored knowledye
wnd relueively independently of the nature of the instigit-
g e,

Recolloctive epitadio sxpavientes are interpreted by
retneinherers ws being a part of thedr personal past,
wheress actuaibred semantic knowledge reprasents the
impersomil present. People use the word “remembe”
when reforving to personal vecollections, and the word
“know”  when  talkieg  about actualized  semastic
berurvbedye.

Although some writers have suggestad that sevmntic
memery devolops "out of episadic memory fe g, Angghin
177 Fintseh 1974}, a raove planstble argement is that, in
the development of o chikd, semantic mamory precedes
episodic memory e, Kiashourne & YWood 1975
Schachtel 19471 A veluted speiniation holds that child-
hood anrnesia is a phenomendn of episodic fautobiegraph-
ieal} rather than scmantie memory (Sohachee! 1947

Differonces in applications, Fornsal education is simed at
the sequisitlon, vetention, and oilization of skills and
knowladpe that huve to do with the workdy episodie
mimory s irefevint o the acoomplistonent of these
i, The genceal stility of semantic knowledge for an
individual is greater than is the remembeving of personal
avants.

The prospecty of endowing computers with apisedic
memorios that faithfully mimic their buman conntarparts
are dacidedly less Favourable than the prospects of mak-
ing computers sffclent language ssers, question an-
swerers, inferance makers, or problem sobvers {f
Seliaok & Kolodney 178 In definittons and sssessment
of bunan indellipence, scamnetic mesnory oooitpes a cen-
tead posttion, whereas episodic memory is mwelated to
inteiligenss (o, Stemberg & Detterman 1979) The
refevance of the distinetion hetween episodic and senra-
tie menory o logal testimony can be exprassed by saying
thut for the testimony of eyewitnesses to be aceeptable, it
titst be baved on episodic memory, whereas for that of
expert witnesses to be admissible, it must be based on
Sounankic My, B

It thee stady of memory, the phenomenon of Rrpetting
- ¢Hserepancy Between input and output - defings the
hagie focus of interast in episodic mamory; forgetting is of
no bntorest b stedenty of sentintio mernory. Mosk of the
wazk on semankic memory has to dowith people’s knowt-
edga of language {0.g. . Anderson & Bower 1973: Lach-
man, Schaffer & Hennelus 1974; Meyer 1973 Miller
1964; Kubanstein, Carfiekd & Millkan 1970; Smith 1078;
Stith, Shoben & Rips 1497%4}% episodic mamory research
need not bevolve banguage. o the Inboratory, episodice-

THE BERAVIORAL A0 ERAN SCHERCES (18} 12 2a3



Tujving: Floments of episodic momory

mamery tasks seguive retention of infiymation rom a
pnticnlar episode, whereas porformance on semantle
tashs is puided by gencral knowledge.

A number of wiitory {e.g., Kinsbonrae & Woad 1975
BRogin 076, Wood, Ehert & Kinshonrne HBZ have
suggestad that annosia resulting from beakn damape i5 2
conditton In which cpisodic moemory is selectively im.
paired while semantic menory i Jesy alffucted.

Finally, fomess (1978} theovy of the evolution of con-
suivusness implies that although bicameryd mon had poe-
fretly developod scrmandic-memeory copacitios they were
delicient i episodic memory: They “could not remi-
nfsce heciuse they wore not fully conscious” {Javnos
1978, p. 37

Lebrie shod memory

Agreements. Al students of memury seem to he willing to
accept the distinction between episodic and semantic
memory a5 a purgly houvristic dovice that helps us to
classify and deseribe cxperiments and observations. The
hovristic use of the ternss “epivodic” and “semontic” aids
communitation and serves s a Gest step lo deaper qines-
tions. We can deseribe difforent momory lasks as cither
apisedic o senmmantis, and wo oy Interiet, mtegoriee,
and organize outcomes of cortain older exporimants in
turms of the difference between episedic and semantie
memory withoul aceepting (he idea that the two repre-
sent different systems {e.g., Drachman & Leavite 1973
Penfiekd & Perot 1963; Slwnecka 1988). Move recently,
mmy researchers have selated their own findings and
ohservalions to the opisodicfsomantic Jistinetion in o
least the heurdstic sense {eg., Cuine, Ehert & Wein-
gariner 1977, Gilhooly & Githeoly 1979 Herrmann &
Muolavghlin 1973 Moesor 1875; 1977 Qiomann 1875,
Petrey 1977; Russcll & Bockinds 1976 Underwiod,
Boruch & hMabmi 1878),

There is alte good agreemant among theovists that
“episudic” and “sewnantic” refor to diffevent kinds of
information. Andorson and Ross (10800, for instance, who
rodect the hmotionsl distinetion hetween episodic and
servantin memories, heve noobiection to the correspond-
ing “content distinetion” {p. 483} Similarty, thergshould
be ne disagrecment regarding the separation hetween
remembered episodas and thelr “semantic contents,”
and-the possibility of answering questions directed at
apisodic memaory an the basis of our goncral knowledge of
the world, Finally, virtuadly evorvone agrees that epi-
sodic and semnbic memories are notonly similar fn many
ways It advo intevact closely almost ol the time,

Open guestions, Thore are several identifiable matiers on
wiich disagroemcnl dows seemn to exist at the prosent
e Probably the most Dhasic issue of this kind conceras
the problem of whether episodic and semantic momorics
represent different fanclonal systoms.

The position advotated in the book is that episedicand
semaniic memory e functionally distingt, This state-
ment does not mean that the systems are completch
separate, that they have nothing o do with one another,
tiat there are no similarities hubween them, or that they
serve completely nonoverlapping fonctions, It doas nrean
tiat one system can operate independently of the other,
althouph nol ecossarily o5 officiontly a5 it could with the
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suppert of the other intact systen. Tt also menns that the
aperations of poe system evtld be globadly enhanced
withoutn simike offoct on the apovations of the ether, and
that the activity of on swstomy could be suppressed
withott & comparable effect on the activity of the other,
The functional difference alse implies that in important
ways: the syetems operate differently, thal is, that their
{uncton iy governed al least parially by dillerent prin-
ciples.

Soime theorists {e.g., Craik 19709 Jaroby & Gk
ETH, Kintzch 3OS0 Naus & Halasx 1979 have argucd
thal episedic and somaniic momorics constitile 1 con
M of sonie kind, Cradk (187051 for nstonee, s
suggested that “the implied break between two memaory
systemns is unsatisiactory, rad that a botter solution is the
idea of "a conUnuwm of roprosondation, ranning from
highly context-spectfic episedey at one extreme ko ab-
straet generadized Inowledge at the other”™ (. 4313 I
Heltt of the curvently available evidonce, the ides of 2
condinuum is not appoaking.

Ancther open guestion concerns the status of Jeaicd
memory. Althongh miany writers think of it as o pat of
semantic memory, or al least as & form of propositional
memory (0., Colling & Loftus 1675 Kintseh 1980,
Lachman 1073, Miler 1966 1972 Schank 1973), and
althowgh the iden makes intuitive sense, it is possible to
aontemplute the hypothesis that lesical memory i3 a form
of procecdural momory that sorves the fuetion of trans-
mitting and cxpressing episodiv and semantic kmowledge,

Empirical evidence

O the basis of findings of transhey from an upisodiv to 2
semantic task with reaction’ Hme ax the dependeant vari-
ahle, Anderson and Ross (12809 argued againgt a fune-
tional basiz for the disunglion bolween episodio and
semantic memory. Hlowever, since other wxperiments
{e.g., Jacoby & Witherspoon 1982; Tulving, Schacter &
Stk 1982 have shown that what is fransforred from
episottie input to semandic retricval can be wncorrelated
with episodic information, Anderson and Doss's findings
cumnot e regardesd as highly relevant to the episodicd
semantic distinction,

Horrmasn and Harwond {1950) obtained data tad ey
thought supported the distinction hetween Hie two syy-
tems, and so did Shoben, Weseowd, and Smith {3978),
The Fatter study was hased on the lagic of double experi-
monial dissbcibion. Lo the sematic sk, subjects vor-
Hied the trdth of sentences, wherens in the episedic task
they made yecognition judgments about the same sen-
tences. Independent varighios were semanile relatodness
ameng the sontences and “faoning,” defined in tenns of
the number of propositions learned abuut @ concept. The
resnits showed donble dissceiation: Semantic verilication
way influenecd by somantio relaledness bt not by fan-
ning, whoreas recognition was influenced by fanming but
nut by relatedness,

Single oxporimental dissociations bolwoon opisedic
and semantic tasks have been demoostrated by MoKoon
aned Ratehff {1979}, Jacoby and iDalles (39813, and Kihl-
steom {18860, In MoFoon and Batelifl's paper the redavant,
data were provided by Experiments 1 and 4 in which
respense ktencies were messured n & {somantic} Jexioal-
decision task and en {opisodic) recognition task, as a
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function of the reltion botween the target word and iks
preceding word, Their resulbts ave summarized m Tabla 2,
These Jote sl that the masipoiation of the relation
isetween the target and the precediog woud in the series
had no effoet on loxical doeision, Dot a sizable efficct on the
episodic-rocognition task. '

Tacohy snd Dablas {1981, Expr |} compuved sidjects’
performanes in @ samantic sk achistoscopie identtica.
tion of worde} with that in ae episedic tash {rocognition of
previgusly studicd wordsh a5 s Function of the encoding
operations performed on the tget lems in the first
phitse of thie expuriment. The resubbs, expressod tn tevmy
aof the probability of correct vesponges, ave surmarized i
Table 3. Fhese results show a cloar dissociation belween
cpisodic and semantic tashs,

Kihlstrom {1980, Exp. 1) measvred episodic lee vecal]
ek wemnnitic free wsociatipn n dilferent groups of sub-
Jeets varying in hopmotic ability, o o siteation in which
subjects had Joarned the words and then were given
pasthypnotic suggestions to forget them. 1Tis dutw, sum-
unrrized in Talde 4, show that the effectivenass of post-
hiypirotic amnesta siggestions vivied greathy with the
bypriotia ahility of subjoots in the eplsodie task bat net o
alt in the semantic task, These data thus demonsirate a
dissoctation between epliodie and semuntic tasks bn an
experimtental sitnation b which the independent vaviahly
ws che Bned in ternes of differences in brain states dneod
by hypnotie suggestions. '

Wood, Taylor, Penuy. and Stwaup {1980), in a wolk
controlled experbment, ohserved differences fn regionad
cerabral boad flow hetwean two gronns of salgects, one
engaping inat episodic, the othar in b semantie nemory
sk, Thay interproted these results a0 sugeesting “an
anatomigal basis Err tire chistinction betwesn episodic and
stwrantie memory” fp. L3

Yable 3 Respoanze profiabilities i Jacoby end Daltes 1985,
Exp. 1)

Festephuese ondoding qomdition

Fash Appoarance  Sound  Masming
Semontie dentifearion 080 ] .82
Epivondie Becopabion {h30 ik b8

e

Spuree: Tubelng 1983, Table 5.8, p. 88

Hypuotiaabitity of subfects

Task Very high  High  Modive aod low
Fermpenlic Fros FR:Y £.551 .53

st
Episadie Fres [1R411 047 1 H

pergtiehd

Soerces Tulving 188, Table 5.6 p 80

fathologloat dissociations, Pathological digsocharions
supporting the episodic/semantio distinction have beon
discissed more fully ebovhere Schacter & Tulbving
19821 A tew exmnples are mentioned here, .

Warrington and Weishwanty (3974} conwmread (aph
socie) Yes'No recognition perforndse with fomantic)
wiotd-fragmeant completion perficimance in four amnesic
patients andd fony sonbrol sehjects, Fhey found that the
contrgd subjeots’ recotnition-memeory parformanee wa
ek Bether han thid of smnoosios, whersis the fwo
groups dif not differ in the word-dragment completion
porfovmante. More recoant evidanes repnrted by War-
vigaton and Wetsheants (082, Exp. 1) aise poinks to
dissosiation bobwoen episodic and semantie tasks when
ammeste patients are compared with conteol paticnts,

Prissoctations of eptaodic and sementic menwry are
fngt i oy clinbeal deseviptiong of the ammeste syn-
drowe {e. g, Claparade 1911 Williag & Smith 1934), A
dissociation between episedic and seamntic temory
tasks has abso bean deseribed v an expeciment with a
singrle pathent wha was suPering from a temporary fine
tional amnpesin (Sehacter, Wang, Frbving & Freednum
B3 Duving the amnesie episode, the pationt had gront
difficully remetnbering evenls from his e, but no diffi-
culty in identifying well-known people from thelr photo-
graphs {Albere, Butrers & feving FSTOL

Evaluation of the evidenge. Thy evidenes veviewsd shows
that dissouintions bebween episodic and semantio tagks
hawve been observed in both lnborstory oxperiments and
elinieal settings, with data peovided Jre novmd subjects,
heprretized subjects, and brain-damaged pationts, oy well
as by funetionnd ampesia patients, Samantio oemory o
these ohservitions wis tpped by a nember of different
tasks: sentenes verilication, ledical decision, tachisto-
soopic identiication, ward-fragment completion, free ss.
stactution, narndng of category mstanoes, production of
apposttey; both vecalt and recognition scrved as tasks of
episodic memory,

The hypothesis of o Functional distinetion between
episodic- wud sermuantic-menmiory systems provides an eco-
pomnfeal explanation of the finding of the same patiarn of
perlarmanes - dissocintion of tasls « i tho Feee ol 8 great
deat of situational diversity: The manipulated variables,
or differend subject groups, produce diferences tn perfor-
ante in episodie snd semantie tushs, beoase the teaby
tap diffzrent memory sysbems. I the ehsencs of such an
overalt explimation, a farge amembeor of differeat, mnigque
exphanations woukd have to be provided by the vesults of
dilferest experinents,
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Tulving: Elmnents of episodic memory

Exlensfons and contrasts

Hwe nccept the hypothesis tat the twa types of incmory
represent fuctionally distinet systoms, we can procead
with the study of similarities and differences hutween the
systemns, possible extensions of the taxonemy o momory
systems, and contrasts with other systems.

Priming effects. A prrsistent finding in experiments dem-
onstraking experimental dissociations hetweon cpisodic
and semantic tasks, oxperimends we bave jusl reviewed,
was that of priming in semantic tasks, Tn experiments by
Jacoby and Dadkes {1981, McKoom and Ratchi {1979,
Kihbstrom {39800, and Tolving ot al. {19828 - as well asin
other related cxporiments {Morton 1578 Willimnsen,
johazon & Eriksen 1865; Winnick & Daniel 1976} -
poerformance i the semintic task, although sot infly-
enced by mimipnlated variables, was onhanced by virlue
of subjects’ prior oxporimental exposure o the target
words, Thus, the complete results of these axperiments
can he schematically depicted as in Figave 1: & meaipu-
lated viniable has an eflect on the episodic task, no effect
on the somantic task, and there is & priming eiect,
inffpmdeni of the manipulated vinialie, in the semantie
Lagk,

Mo good explanations of priming are availzble as yot.
Jacoby and Witherspoon (19823 and Tubving ot 2. {3953
Lave showa that priming in semantic lasks is uncorrelated
with perfirmince on episotic recogaition tasks: Ta-
chistoscopic identification and word-fragment comple-
tion were found o be indistinguishable for words that
subjects thoughl ey had seen before and words they

~EPIE00C

PRIMED swmm\-}

MEMORY PERFORMANCE

UNPRIVED smnm:cx-

INDEPENDENT VARIABLE

Figare 1 {Tulving 19835, fe. 8.2 p. 106: A schamatic paliern
of data showing the offect of 2 manipulsted varable v
episuhic task, no offect of the same varbable In 2 semmtic tish,
amd e priming offvet, indepondent of Qo mamipdated vari-
b, it e semantic lask,
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thought they had not. These and other relaied findings
{e.z.. Kiblstrom 1980; Williamsen, Jehnson & friksen
1980} seom o inply that priming effects are mediated by,
antl reflect Ui aperations of, & system other than episodic
memarny. .

Do priming effects reflect changes in the semantie-
memory system? Sinve priming sffects are defined in
terms of changes in perlormanse o somantio lasks, #
wipaled socm asture] Lo snswer the quesiion in ke aflirma-
tive, Cerlain facts, however, suggest that the answer may
be more complicated. First, mriming effects in semaentic
memory can be Jongdved: Tulving of sl {1982Y, for
instance, absorved virlmilly no roduction in priming
clfocts over an interval of seven davs, The seoond fact hax
1o do with the absenoe, ov 8t leask severe altenuation, of
crossanedality priming eflects {Jacoby & Dallas 198L
Morton 1978 Winnick & Daniod 1970 For priming to be
optinal or to ocour at all, the mital preventition of the
target jtemy has fo be in the some sensory medality in
which the item appears in a sobsequent task. Those twe
fcts rolo out femporary selivalion of modality-free s
maniio slructures a5 responsible for the priming efects.

A third bypothesis is that priming reffects an improve-
maent in the Lhiedlity with which copmitive operations ean
be carried ont, that is, that prinvng is a phenomenon of
procedural mgmory. We know that many cognitive skills
can be imprived with panctice {e.2., Cohen & Squire
TORE, Kolers 10766, Meiysor, Noviek & Lazse 1963, Polor-
ron 1969), and priming ¢ffocts may refloct nothing more
than such improvement. The major difficalty with this
lypothesis les in the sproificity of priming effects: 1m-
proversent in faoilitation dedined a3 priming eotwes at the
tevel of individval words or other smel cogajtive units. ¥
has Been cusiomary (o think of acquired sldlls in worms of
their applicabidiity to & wide variety of situations,

Priming effects that cannot be readily internreted as
reflenting changes in episodic, somantic, or provcdural
memory sugpest the noed for a modification of existing
distinetions, or perhaps for an extension of memory
taxenomny. Such aneed is als hintod at by the existerce of
“Tree radioads” in memory.

Free radicals. Iree friynnents, discussed by Schacter and
Tulving {10823, or Dwe eadicals, are bitz of svmbolic
knowledize originally constrieted a3 a pact of the deace of
an exporkenced opisode (hat have hecomne detached from
episedic memory but have not, or not yet, heen sttached
o any structre in semantic momeny, Clinkea] deserip-
tens of amnesia contain frequent voferenect to patienty
fragmentary knowlodpe of their recont experfences, i
the absence of any aworzmess of the souree of such
knowledge (e.g., Clapardde 1971; Luria 1976, Williams &
Srith 1984}, Evang and Thorn {1568) have desoribed
simvilar “sourco amncsin” for information acquired under
hypuosis. The Warringlon—Weiskrontz {1974; 1478} of
Feed, discussod earlier o an sxonphe of patholagieal dis-
sociation hetwoen episodic and semantic momory, could
abst be mnterpreted with the aid of the concept of free
radicals.

Waorking memaory and reference memery. The distinetion
made by Clton and his assocfates {e.g., Oltom, Becker &
Handelmans 1970: 1880G; Olton & Papas 1974) hetween
working memory and reference memory, based oo work



with animmls, represents an mteresting pavallel to the
epthsatiofsemantio distinction, Working umesory reffects
an aainad’s keowledpe of partionbir events in iy recont
past, wheroas reference momory has to doe with the
anitnals knowledge of relatively Imore perntanent conipo-
nents of ity workl

Olton and his associates have shown that bilataral
destruction of the external conneetions of the hippocam-
i praduces g permanent impaivment o the working.
mamery eotnponent but not in the referonce-memary
eomponeit, reminiseent of wimitey dissociations between
episadic and semanlic memory performances in dmnesic
padients,

Part | General abstract pragessing system

The sccand part of the book describes 3 conceptual
framework for the stinly and understanding of epiaxkic
mamory, The hamewok s referred to a8 a Ceneral
Absteact Processing Syitem {GAPS) of episodic menory,
It is general in that it is meant to apply to remembering of
evants of afl sorés; B is abefrect in that the speoific natore
of it components i not specified; it isa processing system
ginge ity wajor components have 1o do with the activity
and the [unetioning of the system rather than ity stree
lure; dundd i 45 o systesn bn the senge of an ordered and
reasematly comprehentive colfestion of interaating com-
p?mintg whote assorsblage constitutes an inbograied
VRO, '

Elemenls of eplsodio memory

The hasle unit of the conceptual analysis of opisodic
ety i oan got of remendving that Beging with an
event, perteived by the remeiberer, and ends with
recolfective  cxporience,  the  remombered’s  privato
awaraness of the event on asubsequent oecasion, or with
mempry performance, the overt expression of the recob
bective experience.

GAPS can be deseribad in tevms of the sompanential
strveture of a ael of remembering, surmmarized in Pig-
wre 2, It comsbsts of 13 coneeptual elements, organizad in
thres grotps: abservalites, hypothetical processes, wnd
hvpothetical stivtes. Each clement i tied to one ar hag
other clements, indicated in Pigure 2 by arrows, through
rolations such as “inBrences,” “has an effect,” or "brings
about.” {The broken avows in the schema represent
rakations that do not aflect the ongolng act of romember
ing bk may influence the outeonie of a subsequent .}

The processes of encoding, vecoding, eephory frotual
faartiones oF u Fabent avgrrann, sned conversion in GAPS ave to
be thopiht of as "momoentiny” processes, orevents, in the
serise of Mitler aud Johnson-Laivd (1976, pp. #4030 ), 'The
states of the systen can be thought of as processes held in
abenctnies, o ws baebleanty that some processes uve Deen
vatapbeted and others have wot yet begun,

The cloments of GAPS ean be classificd into two
categaries, clements of encoding snd elements of re-
trievad, The encoding part of un oot of remembering
buginy with the pereeption of an event and ends with an
eviginal ov a recoded angran; reteieval beging with the
purteption of a4 rebvicval cue and ends with the recol-
keetive caperience of the event, conversion of ecphoric
fnformation, ar bath.

Tulving: Blements of episodiz memuory

ELEMEMTS OF EMS0DIC MEMORY

ORSEAVRILES PR ESLES STAIES
CedineIvg
ENVIAGNMENT
RS, , ¥
et o ENCOOING E
DRkAL
BHGH AR
3
I TERMOLATED
EVENT RECOMING
Taf prcosen
/" EMGRAM
/ 3,
BETRIZVAL,
o EEEHONY
cut ECPHD
T ECEHOMIS
[BEF CFTREEY P
M ROAY -
SEATCAVANGE | CRavERSEN !
RECOLE ECYVE
EXPERILNCE

Figpee 2 (Pulving 1933b, Gy 7.5 po 133
serdie myeneory wndk thelr relbations,

Elonants of epi-

Elamants of engoding

Orginal avents, The basie unity of perceived thae are
evients, An event i something that oceurs in a pavticulay
place st & pavticslar vme. The closely related torm “epi-
sode’” refers to an event that & o port of wn ongoing series
of events.

£t is usebul to distiogeish boetweon the setting and the
foesd clement for elements} of an event (Hollimgworth
1913, pyr. 532-33L Sething relers to the e wd phace in
whizh the svent ooeprs, wherass foonl slemaent bs 2 saljent
bappoeaing within the setting. Bvents are abways uniguo,
they arve never repented. But events piay resemble one
snother, by virtue of the simibarity of theiv settings, focal
elements, or both. Simidlarity velations amony evanty play
an iaportant role in rocoding and in cophory.

Ity exgeriments that cvn be thought of as having to do
with eplvodic meamory, the sethings have usvally been
hebd covstant aned the subjects’ racoleetion of thent luay
hoan taken for granted. Ondy the focal cloments, or the
factuat or semantic contents {Schacter & Tulving 1982}
Bave heen varied, in the frem of diserete unlts ofverbal o
seme othey svinbolio material. Ag the vemembering of
settings his not vet boon studied, it can be wrgeed that
fnll-fledged roseivel on episodic momory Taw aot yét
begun.

What is stovad abatt an event in sremary depends not
oatby o the event as stoh and ies own choesetevishics, bot
thso on 2 farge number of bath temporary and permancent
shavseteristios of the memory svsten., These cliaracteris-
tiew brave Been koown throvgiont history under 2 boge
varbety of ninen, For ssample, MoGeoch (142, . 301}

THE BEMAVIORAL AND BRAIN SEIENCES (HI84) 7.2 280



Tulving: Elements of episodic memory

reforred to them as the “context of the individual’s sym-
bokie or wleational cvents,” Bower {1872, p. 45 namcd
thom the “organism’s coghitive stide,” add Donakd
Thmmson and { {Tubving & Thomsen 7L, po 188 wsed
the term “cognitive envirenment” as a kabel for the lactoes
other than the event that influcnee the proccssing of the
evenl.

Encoding, Encoding is the process that converts an event
into an engrom. Bacoding processes are maniputated
expevimentaly through encoding operations that sub-
joots are instructed or induced to perform on perceivesd
oevenis, :

The effents of sncoding oprrations on remenboring are
vevealed by expeviments comdneted according to the
“encoding paradigm.” A Targe variety of methods and
technigues llmvf: boen used {0 vary ¢rcoding procosses
{e.g., Crak 17 Cratk & Watking 1973, de Schonen
1968; Geiselman & Clenny 1977 Hwde & Jenking 1963
Johsson-Laivd, Sbs & Jo Mowhray 1978; MeClelland,
Rawles & Sincdair 195): Tresselt & Mayznor 1360, Wood-
wird, Biovk & Jonpemeard 19735 In these expoerbnents,
sehicots have porkyemed many difrent kinds of prient-
ing tasks while inspocting the material to he remem-
iiel'ﬁd.

The effects of encoding operations on subseguent recall
or recounition of the material can he congsiderable. For
instance, inan osporiment dong by Mathews (977, Exp.
3 subjects made differen) seoantis judgmonts abow
word riplets, under either incidonta o intentionyd
Fearning instovctioas. Prolaldity of recall was the same
for incidenda) and intentional learaing nsiructions,
varied greatly with the nature of the encoding operations
pevformed, Tom | M oy a relatively inelfective oporation
o 68 for & relatively effcctive one,

A number of explanations of the difiteniial offiective-
ness of encoding eperations have been offered, beginniug
with the seminal paper by Craile and Locidert 39723 in
which dilferences in retenlion were sitributad to dif-
fevemces i depth of enceding. None of the cxplanations
and theories advanced {o.r., Anderson 1976; Anderson &
Boder 1978 Cratk & Tulving 1975 Eysenck 19749, Jenking
3974 Lockhart ¢t ad, 1976; Nelsen 1979 Postman 19750,
Postwan, Fhompking & Gray 1978} has as yot galned
gencral approval. In CAVE, explanativns of cneoding
procesies are Ged Lo explanations of ritrieval processes,

gngrant, Vhe produst of encoding is an engram, or emo-
v frace. Within CAPS, an engrun {the word wis soine)
by Somon 1804}, like other hypothetics] concepts, is
defined in terms of its position in he overall sehome of
things and ity velations to other clemeonty of the system.
Engrams are specified in tevms of hoth their sntecedant
vonditions — particular ovents particuiarly encaded in
piticulay eogoitive epvironments - and their conse-
quent conditions, nclnding the ciroumstanoes surtoud-
g their subsequent sophory and retrievad, Different
oonoertunliztions of engrams -~ whether as information
stm'ml about et evenlts, records of operations, attune-
ments, dispositions, Images, copies, propositions. analeg
representations, or as partowlahy marked pasty of asso-
ciative nelworks — are compatible with GAPS,

A particelarly usedal ideq is el the engram of an event
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is 2 bundle of leatures, or 2 colaction of some other kind
of more primilive eleiments. This idea, advorated by
many contemporary theorists (e, Bower 1R6T; 1972
Fstes 1959 Underwond 3969 Wickens 1970} bhelps us 1o
otk about, and i same seose wnderstind, phenomena of
momery thad eeuld nol have been cgually gracefully
Jrandled by other bnguges. One of the sdvantages of the
fonture Tangmaage lies In the fact that it allowy us to think
about engraimss of difforent events as grafitatinely differ
end, Two engrams are shilar (0, or different fram, each
nther to the extent that they possess shared and disting-
tive lpaktures, im keeping with the theoretical analysis of
Tversky (18771,

Regoding, inferpolated events, and recoded fraces. One
of the most distinetive chavactervistics of engrams of
events is their matahility: Fonctiona] properties of en-
grams change ovor tine., Recoding is the generic name of
rehated operations and processes that take place alter the
envoding of the origing event and thereby bring about
chayges in the engram. Besearch relevant to tie concept
of rocoding has appeared in the litorature undey headings
suedy dgs vepetition eifeols {eg., Glansor & Pualo 1871
Petevson, Sultwman, THiner & Land 1962) vehosesal
{Rundys 1871; Woodward et al, 1973} retroactive effects
{o.g,, Barnes & Underwopd 1553 Postman, Keppel &
Stack 18685 retneval-mduced recoding {oog. Allen,
Mahler & Hstex 1969 Dartlett & Tulvlng 1974 Bilork
1875 Dadey & Murdoek 1971} "mentdd contiguity”
{Clanger 1969 Jacoby 1874 Wallace 19705 dilfosion of
trave elements fe.g., Shephard 1961, Shophard & Chang
1563Y cue overlond {ep, Bahad 1977, Wakins &
Watkins 1975}, information integration {e.g, Branstord &
Franks 171 Loftus 1975 Loftus, Miller & Paurns 1978,
Poudek 19775 "ineremeniing” {Raajjmakers & Shiflvio
19811 o5 well as others, The recoding of an original
cngram in all these cases is governed by the similarity of
inlerpolaied cvonts (o the originel ovent, similavity of
encoding vperations performed on intarpolated evonts,
or both,

The wost systematic study of vecoding of events has
been conducled by Loftusic.g., Loltus Y75, i07T: Loftus
et b, T8, Lofiuy & Padwer 10740 In these cxporimants,
it his heen shown that veftrences 1o in origingl ovent
after it has oocwyred con change what the persen reports
about {he original event. LoRus has interpreted these
duta to suggest that the interpolated reforence to the
event modifies the infirmntion stored aboul the event. In
the lancuage of GAPS, we would say that the oviginad
engram has been recoded. Aflor receding, vtilization of
sorng of the infonmation contained in (he oulginal ongram
is no longer possible.

Elemants of retrteval

Eegeams have no ellocton ongoing mentad aotivity unjesy
they are rotvieved. For relrioval o coour, b necessory
vonditions must be met: The sistom mast be in the
“yetrievel mode,” md an appropriate vetrieval cue mus!
he present.

We know Hitke abowt the retdeval made, since it hos
not been systematically studied. Although oxporimants
bave hoem done to compare intentional and incidenial



bearning, Vtedls” of memory in experiments bave plways
taken plece under “intentional vetrieval” eonditions.

Al rotrieval is ewad: Betricval Goos net ooonr in strua-
tioms b which appropsrinte retrieval cucs ave shesent (Jones
107 Tubeing 1976 Tulving & Mudigan 1970 Watkins
{97 An hoportant rescaveh problem lies in the identdi-
cation of the natirs of "invisible” cues (Bich 1430 Tulv-
g & Watking P75} n sitnations i which o ¢ues appedy
byl prosest,

Ecphory. Ecphory is the process that combings the inder-
nsticn in the retrioval cue and the sngra into cophoric
information. The lenn “cephory,” oo, wos inventad by
Richard Semen (1804} Eephory is one of the two central
clanents in the process of retrvieval; the other i conver-
sione, The distinetion between ecphory and conveysion i
necessary not only because one precedes and the othor
follows the state of eephoric information, bueaksy becanse
it helps us to conteptuatize the relation batween raoudl
anth recugiition, as we will see presautly,

The distinvtion between cephory a8 o subordinate
process of retrieval and the superovdivate process of
relricvnl as @ whole helps us we distinguish betwesn the
concept of retvicval as cuvisaged i CAPS and the same
terer o5 nxed by other writors {e.g, Anderson & Bower
IS Todow YOS Bintele FOBS; Mancdbey FOA0: Muandiay,
Pearlstone & Koopmans 1968} Most conterapovary thep-
rhes ol vetrioval conceptunlizg vetrieval sx w kind olactiva-
tion of katent information, or assostations {e.g., Anderson
# HBower (978 197 Atkinson, Herrmmn & Wescourl
E074: Jones 1UT6; 1980, LeCooq & Tiberghten I88E
bMurdock & Andevson 1975 Korman & Bobrow JOTH
Ruabpmakerrs & Siiffvin (051 Watedilf 1978; Raechill &
Murdosh BTG Shiflvin 10700, These theories sssnine,
cither exphicitly or inphicitly, that the contends of what a
person recalls or recognizes ratlect anly the information
that hos been stored., Recall cued contributa to the cuper
ance of reraembertng only by virlue of detevmining whal
pard of e stored nformation is setivabed, T, these
theories attribute to opisodic mamary o retricval provess
that chardeberbzes somantie pemnoey.

Lo episodic memory, according o GAPS, the process of
coplteny B 8 conttrucdive dotbeity — o spreygistie process -
that combines (he fegisodicl mfirmation from the engram
anet the femnticemeory) information from the cve,
Simmikay ideas ohout the natore of romembering have been
sdvocated by Bartlarr (0933), Noisser (2967} Branskud
andh Iranks {1970, Kintsoh (1074}, anong others.

‘The cotnplementary fonetion of vetrleval fnformation
in cophory issomewhat conjoetural, v that evicdanoe B it
is mostly indivact. The experimuntal work e conpes
clasest to providing direet evidence fur complementarity
of engrams and cues is o sevies of expariments by Loftus
and her colteagues mentioned carlicr (Loftis HIFS; Lofius
& Lofus 1980 §oftus et al LOTS; Loftus & Palmer 1904),

Eephatle information and recolactive  exparience.
Fophorte informstion is the protduet of the process of
cophary. It determines the pactioubars of recollecthve
cxpericnee and provides the fnpul inte the eonversion
process: What a person remembers of un event depends
directly on the guantity and guaiity of velevant eephorie
inforsation,

Tulving ety of {:{}ismlii: ROy

Geoolicotive sxperiance refors o the rememberer’s
subjective awareness of evpliorie information. The terms
that huve heen most freguently used in dasoriphions of the
nmentit experience of rememboring ave “nemory image’
anedd “cotiselovsness”s When o person remembers & past
evant, he has o meotal fmage of B and 85 consciously wvare
of its being w mental rephy of what happened oney
before,

The fealing that the present recollective experiencs
rofers to a prask avent and the foeling that the expericnes i
veridical are determined by (he intrinsic properties of
sephoric information. A ressonsble ssswmption is that B
intensity of the Rching of pustoess s dircotly corvehited
with the relative eontribution that the nrnwation lvowm
the fepisodie) engram makes to the cephorie information,

Bepharie information cur abse serve as retrieval infur-
wation. ‘Fha praduct of cephory tnvolving cophorie infor-
fuation i one souvee of npet inte the provess i & new and
differvent gssernbly of retrieval inforation. Fhe recursive
aperation niy bo repented unth son stop rale is invoked
(Wintsch 107 Lockhart et sb. O78; Ranijrmakers &
Shitein 1981 Semon 1904}

GAPS deseribes a Vsnuapshol view” of episudic memo-
vy bt locuses on conditions thut bring about a shea of
experience frozen in time which we dentily as "remem-
bering. " The recursive oporation of the process of ecpho-
vy, feading upon the (changing} cephoric information and
combining it with the “Bred” stored episodie fufprme
tion, produces maay snapshots whose orderly succession
can ereate the muemonic Hugion of the flow of past time.

Conversion and mamory performance. The act of remenm-
boring a partienfur episede may end with the recollective
experience, Fhe rememberer “just thinks about” the
experienca and docs pot express i in sy overt Rushion. At
othar thnes, recollective experience, or eophorie infor-
rention of which o remenborer js not divect]y awace, i
converted into behovier, The form of conversion fe.g.,
reestl, recognition, some “mamory judgrent’) eun be
more precisely stipulated in lnbovatory experimenty than
ire real Hbo, but the ganeral principles geverning conver-
sions are sssumed to ba very much the same.

The elements of the vetvivval process in CAPS that
have bren {ubalted “cephorie informabion’” and “conver-
sion” are velated to the distinotion hetween “momory”
aned “decizion” in signab-detection analyses of menory
fe.g., Lockhart & Murdock 1970; Murdock 1974). In
recognition-memary lasks, “deckston processes intervene
betweon montery and response” (Muvdock 180, p. 8k in
GALS, conversion protesses fntervene betwesn eephoris
infovmabion and overthy ohsarvable nomory perlor-
wanee, The muin difference berween signab-detection
anabyses of recognition memory and GAPS lex in the
pracess of cephory. .

Part lil: Synergistic ecphory

The third nin past of the book diseusses findings from
experiments that have helpod to shape the ovarall strue-
v of the Ceneral Abstract Procossing System ay sume-
marized i the second part. ‘The section beging with 2
brief review of the history of the work tiat led 1o the ides
of encobing specilieity.
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Tolving: Klaments of opisodia menony
From arganization to encoding/refrieval Interaclions

With sonse hmagination it s poseihle o zee how the ideas
discussed in the hook grew out of my carly work on
subjective organization in multi-teial free cooall {Tulving
19620 and intratrial amd intertyial Fgutting {Yulving
FOGA,

In 1866, Zena Pearlstone and T {Tulving & Pearlstone
19661 did a large experiment in whioh we compared cred
and noneued recall, The fnding that cued recall way
better than nonevned implied that vecall depends on
conditions of hoth storage and vetricval, that the faihwre of
noncued reeadl of an item does not signily absence of
stored information about the item, and that, with storge
conditions held constant, succossMl recall vories 43 a
{znction of the number and appropristoncss of retricval
(uHi

We tsed the term “availabiliny” to refer tn the hygo-
thetical presence of information in the memory stove, and
the term "accessibiliy” lo desigaate that part of the
wviikable information that couldd be retrieved. Given the
idea that vecall depends on both availabflity and de-
cossibility, il was oasy o fmagine thal sametlines oma
cucs ight be offoetive whore athers would fill. Wha
determines the effuctiveness of caes?

Wa did a wiher of smal experiments, wnder rela-
tively easual conditions, (o iy oul & sumber of idoas
relevant to thiv question, We quickly found gut 1hat the
presence of presspervimental associations hetwesn ones
and to-he-recalled list words did not always suffice v
apcessibitity, and (hat offcctivencss of cues scomed o
depend on procasses ocourring at the thne of study. For
iystance, @ deseriptive phrease sueh s doafle lvter in ghe
mitddle is an effoctive relvieval cue for a studied terget
word such as SUMMIR, bat ondy if the subject, whilp
studying the Hst, hud noted the faot that SUMMER was 2
word Hhat had @ donble letter iy the middle,

Wo lormalized the operations of these “guick and
dirly” caperiments in a single bul oxtengsive expedimont
designed to examing the effectiveness of retrfeval cues ax
a function of evcoding conditions {Tulving & Osder J68),
The results of the oxporiment showed that "Specilic
retrioval enes Teditie recadl ifand andy i the informaiion
shoat them and their relation to the [to-berememberad]
wonds §s stoved af the same Hme ag the infrmation alwat
the membership of the Dlo-beromanbered] words in a
givien Jist” {Tubving & Oslor 1968, p. 599, Weo thought
that e spme relation betwuen effectiveness of cues apd
encoding conditions wonhd hold generally, inclnding sit-
wations where the loarners were lefl free 1o ongode e to-
be-remembered words any way they wasiod,

To test the genwmlity of the comelusion, Donald Thom-
son and § did thyee experiments in which we wiyded hoth
the enooding conditions and the precxperkmontal
strength between the cue and target words {Thomson &
Trdving 1970} We foumnd that the cueing effectiveness of
even 2 very strong pregsperitnental associate of the target
word deponds on what happons st the Wmg of stody, We
contrasted these fndings with the predivtions made by
the generationd vecognition modeds oFrecall{e, ., Badirick
186 1970; Kintsch FITR, sccording to which strongy
associnted words should have been elfcative cues repard-
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Figare 3 {Fubving 1082h, i 0L po 2200 A schoastic
diagraan of the ancodingfroteioral prrdigm of apdsodic mamry
researely,

loss of how the targel words bad boon onceded. We
conelndud that theve inedels were wrong and that the two
critical assumptions om which they were hused — assump-
tions that we reforred 1o as associative continnily and
transsiteationad identity of words ~ were in aced of
ravision,

Tulving and Osler’s (19685) and Thomson and Tulving's
{19703 exporiments conformed 1o wihat we now refer to as
the “encoding/retrieval paradigm.” In (s paradigm,
both encoding and retvieval conditions are experimon-
tally manipulated. Sndject wnd makeriad vodaldes are
usually held constant, althaugh they could be varied as
additionsl dbnensions.

A schematic representation of o minimal omood-
ingfretrioval exporiment is shown in Figore 3, In it teo
enchding conditions, A and B, ave orossed with two
vetrieval onditions, X and Y. We can think of the total
design vs entailing two retrievad experiments and {we
andoding axperdments, all condected simulbineoust, In
a retrieval oxpovimenst, enepding conditions ave hold
constant and relrieval conditions varicd: Bach of the two
rows in Figare 3 reprosesds a retvieval experient. In an
cncoding experiment, retrieval conditions are held con-
stant and encoding conditions are manipulated: Each of
the two columns in Figure 3 represents an oncoding
cxperiment, An experimental situation in which both
ancoding and retrieval conditions are held constunt rep-
resends a memory fost of the kind used in psyehometric
measurament of abilities.

Outeomes of single retrieva] experiments ol single
sncoding exporinwents ore l'}mm'eticn!!}r uninterasting,
becanse thoy seldom permit diseriminathon among abter-
vabive expanations. Thas, e inding that, say, cocall is
better after ome way of stidying the material thag siler
anothor alfords mamy possible interpretations; sodows the
finding that one set of cucs leads to belter vecall Han
another, On the sther hand, strong interactions boetween
encoding and vetvieva) conditions that can be observed in
o eneading/rotricval experiment do rule out axplana-
tons that It judividual encoding and retrieval experis
ments. The oitien fndings in the Tulving and Osler
{19583 and Thomson and Fabeing (19700 expurimments bad
to do with such interactions between encoding and re



Eriuvat atmichitions. B was these intberactiony that lad ta the
iden of encoding specilicity.

Encoding specificily

Although the concet of encoding speatficity had iy
boginning in (he pursuit of the problem of the effestive-
ness of retrieval coras, 1t has changed over the intervening
veurs, ‘The essence of the concepl now Hes in the empha-
sis on the refufion betwoen the specifically ancoded fand
pevhaps recoded) memory tries and the particnbar re-
bieval inlormation a3 the determinant of recolloctive
axperience: ‘The engram and the retrieval cue must atch
nd coveplement cach other for remembering o0 vecor,

The eoncept of encoding speciicity dentey the vabidity
of o number of idaas that not too foug apo wore widcly
hebd: The ldea that tems {cvents) of a particular chiss are
euasier to remaember an ilems fevents) of anuther elss,
that o particelar encoding oparation is more alfective thaw
suother encoding operation, that & pavticular type of
retrieval cue ix more effeetive than another type of cug,
that oopy cues provide automatic aceess to the stored
information, that recognition-mamory performuanes pro-
widhes o measive of brace sevetyptiy, ek thatt rerary braces
have strength, Fhesa idess ave no Jonger tonable, Aceord-
i to encoding specificity, no absolule statamaonts ahout
the memorahiity of jlems and the effectivenass ol puvtic.
vlar kinds of encoding oparations or particnlar kinds of
refrieval cues are fustilfied. Forther, the efoetivenoss of
all cues, Inchubng copy cuey, deponds on the condilions
under which the brgel event was encoded. Finulbhy,
recognibionememary tesks provide e batter basis for
estimating the strength of memoery trases than do any
other memary teste, or the spplication ofany other typeof
eue Indead, traces have no strength independontly of
eonditions in which they are actunlized: Any given brae
kg meaery diflerent “strengths ™ deperching upon vetricval
epred i, .

Einprivical evidence in sopport of encoding specifieily is
provided by findings Trom s lrge nmmber of ancod-
ingfratricval cxpeviments. A representative Hst of sueh
experiments moledes those by Baker and Santa (977,
Exp. 2), Deng (1072, Fxp. 2), Bich, Weingartner, $till
ernip, wch Clillin §1973), Pisher snd Crask (977, Exp. 3,
Cemsehvan and Gleany (1977), Godden and Baddeley
{1575} facoby (0993}, Musson (1979, Exp. 3), Moreis
(1978, Exp. 2, Oxier {E978), Roadigerand Adelson {1980,
Exp. 8}, Steln (HNUR, fixp. 1}, Thomson (3972, Bxp. 4,
amed FilE and Walsh (1080, Exp. 3). In aft these experi-
muenky, evpssover interactions (G, Loltig Y978} hetween
encodiog and retrieval were observed under o wide
variely of comditiond, The to-bowremembered materials
inchuded varelated words, homographs, word paivs, eate-
porizad words, words embedded in suntances, and whols
sontenees. Encoding conditions were manipubided in
tovims of distribretiong of Bpet words in sbudy lists, (ot
expedtations, verbal cantext of largel words, intentional
Eeuming, pteraciive imstgery, p!ensanmeﬁs r:tﬁugx, ey~
prehension judgments, “thinking abowt” fnitiad letrers or
catcgaries of to-ha-remembered wards, judpments of
meaninghilness of relationy between comparison and to-
be-remembered tantences, single or pairwise presenta-
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tion, twpieality of actions depicted by seatences, imag-
ineet voiees speaking visunlly presented words, changed
physical envivninents, and changed drag states of the
reremberer. By most experimenty, subjeots eugamed in
mtentiond Fearning in some, kewrning was incidental,
Rotricval conditions were manipubated by ashing the
subjects o engage in free recall or in dlerent Linds of
reeogmibion, or by presanting vavious bpes of rebricval
gites: intratist and extralist ¢ues, associatively rolated
words, cobegory names, initil lotters, puts of studied
sestences, words deseribing plasible inferences drown
from the studied material.

This, the relativity of “goodnesy” of sncoding opera-
tions and the rehitivity of the power of reteieval eves, or
the evitieal FOGuiIrgment of compatibility botween speaiti-
cally areoded engroms and ratrleval cues, seem o hobd, i
nat tmbversally, then at leat over a very wide set of
sonditions.

The imitia conllict between encoding specificity ideas
and generation/recognition theories of recall hus baan
largely rasodved. Gensvstimfrecognitlon rslels have
busn revised znd brooght in Hise with the soncept of
encoding specilicity {e.g., Kintseh 1974}, Moreover, the
convept of encoding specificity is porfoctly compatible
with generationfrecognition as un effective strategy of
retrieval wnder certain conditions (Rabinowibs, Mamedler
& Barsalon 1979 And there is substantial agreement that
the system can genorate polentially cifective robrieval
infornsation.

But sume problars more fully disensded ebawhere
fHabinowit at ok 07O, Tulving 1976 Wiaking & Car-
diner 1978 vemain, These hive to do with the question of
whether the process of generation is geiled by episodic
or senntic information, and the geestlon of whethar the
pradiet of the generation procass bas to be some sortofa
“copy” of the to-beromembered frem, rather than just
fany kind off usehul vetvicval information, St another
problumn concerns the assweaplivns that gre amde about
what it b that determines whather the gemeratad nfor-
mation iy accepted by the subject as “degived” or rejpcted
as “not doghred.

It is sometimes usefl to distinguish between the
eircoding speeiileity hypothesis and the encoding spect-
fickty prineipte. The hypothesis is 4 tentative sttement
about the rolation bebween the properties of the memory
trace of w event and e elloctivencss of vetpioval cues; ity
fenabitity can be evabumted ampivieally. The peinciple s
the wssumpthon thet the hvpothesis i troe; #s uselbiness
depends on the truth of the hypothesis.

Three entitics are invalvedin the tosting of the encod-
ing specificily hypothesis: the engram of the event, the
retvieval otre, aod the vebation betwam them. When we
test the hypothesis, we et know, or must ba v a
pogition to make reasonnble assunptions about, tho en-
coded feateres of engrams, as well as the features vseful
for retrteval. The resulls of the ohisarvations then tell us
surreetiviig aboitt the thind entity, the relation between
the rraee and the ape,

Whan we adopt eneading specificity as o principle, we
can owke inferences abowt the informational contents of
meniory teaces an thae basiy of the observed effectiveness
of vetrlaval ey, In o doing, we veby i the sane oo
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that Iras hoon used in other sftuations to describe abjects
that are not diveetly ohscrvable.

Criticiems of encoding speofficily

Encoding speaificity ideax have been oriticived by a
nuwber of poople on a vaviety of groundy, Some have
deciared the idess (0 be unicstable, others have said they
ave {alse; some have questionad the uvnderlying logie,
athers have produced det that they have interproted as
eonlrary 1o cnceding specilicity; some have provided
altzrnative explavations of fndtngs supportive of encod-
ing spacificity, others have failed to roplivate the findings.
We will consider « sample of priticisig next, logother
with rebudtals of some of them,

Tl critical evidenoe for the concept of encoding speai-
ficity, as we have seen, has heon provided by encod-
ingfretrieval interactions, But what are we 0 siake of
experimonts that vield no evidence of suc interactions?
Gae such exporimont hes been desevibed by Postinon
{1973, Exp, 1L It was designed (o comparo the oflective-
ness of diffevent types of intralist and extralis cucs follow-
ing tho study of target words fn the presenceor slwence of
associted 1ist cuos. The eaporiment was conples, com-
prising 36 experimenta) conditions, with & number of
them neminaly corvesponding to the condiions in
Thomson and Tulving's {1970 experimaent,

Postonan's data did not veplicate the orftical intevietion
found in the Thomson and Tulving experiment. Tostoad,
they showed thuta “strong extradist cue{o.g., bloom} was
as offective in eliciting the corresponiding trget word
(TLOWER) fellowing the trget word's enciling in the
presence of & “weak” cue as il was lollowing the target’s
encoding ax a singde e in the sledy Hst, and that in both
of these conditions stronyg-cue yeeal was comsiderabiy
higher than soneeed recall. Fostman conchuled that the
kinds of results reported by Thomson and Tulbving wern
ebtmined only under “napvowly circumsoibed onndi-
Hons™ {Postoran 10754, p. 64,

This conglusion #5 defensible, as Jung ws one cmpases
only the two oxperinyonts in question. But when we
pmsider encidingfretrieval inleractions that, a5 we saw
zarlier, have now been olisorved wnder & wide varicty of
experimental conditions, Fostman's ovitfcism loses 0§
Feroe. Instoad, 2 more reasonaile interpretation iz that,
fir reazons unknown, (e intended manipulation of on-
vading conditions did not work in Postrsan’s experiment,

Several writeys hove produeced data and argumonds
claiming that, contrary i the mending specificity I~
pothesis, unencoded cues are effective {e.g., Anderson &
Pichert 1975, Baker & Santa 1977; Kochovar & Fox J85
Light FO72; Marcal & Stead 1973}, The refevant dats are
ihoso showings that cucs not present ot the time of study
and unkilely o have been cncoded by the subjects af thut
tivne were nevertheless effective whon given at retrievad,

There are two problems with the conclusions draven by
ihese critics. Wivst, some of the velevant dati ave been
drawvn from shmple retricval oxporiments, rather thim
encodingfretrieval expurinents, and such data are not
compelling, Second, the eriticians would hold ealy ilthe
ﬂxplrcrimr.‘mtcrs' asslmptions as 1o how Hudr sabiects on-
caded the materia were trae: Wiether they are is not
Lhrnown. Raker ond Sanda {1977 for instance, chose to
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roject the cacoding specilicity hypothesis on the basis of
comparisons of free and cucd roenl] i retrieval compo-
aents of their two experiments which together conlormed
ko the patters of the encodingfretvieval paradign. The
rosults of the two expeviments considered together pro-
vide stromg support Jor eaceding specificity,

A dilferent type of oritica] exporimont is one that
parpts tn show thig mmeoded cues wo inclloctive, 4
representative expeviment in this category is one o
perted by Humpleeys ond Calbraith (3075, Ly, 8],
Using asymmuetrica] free-assockation pairs of words fe.g,
tobacan wnd smoked a5 3 sovree of matorials, they did an
oxperiment whose results were very much what ono
would have cxpocted on the basis of the generntion/
revngnition theery, and conteary o ihgse expected on the
bnsis of the encoding specilicity hypotbesis, Bat this
interpretaion, as Humphreys and Galaaith ackuowl-
odged, dependod e a critics] assumption concerning the
envoding of study-iist words. When (his sssumption was
Pt b experimmentad test by Lay (1977), il turnod out to he
wrong, thereby invalidating Hunsplreys and Galbrajth's
criticisim,

Another type of oljection 1o onooding specilicity ideas
coneerned Helr cirouloity, Solso {1974, 3. 257 put it as
follows: "I a cue was elfoctive in memory retriesad, then
ane conld infor # was encoded; if n oue was not eflzctive,
then il was nol encoded. The temte of this theerization i
“hesads | wdn, tils vou lose” and is of dubious worth in the
histovy of peychalogy. We might ask how long scicntists
will puikze over guestions with no answars,”

This erilicism would be a serious one T it were indeed
trusz that one abways expluned oue offoctiveness by as.
suming certain propertiss of mewnory 1nices, and, at the
same Ume, justilied one’s essumptions about the trace
proporlics in lorms of ebsorved offectiveness of retriend
cues, Bub we can get out of dhe cirele by deing what
alveady has been done in many experiments: smnipulate
properties of memory traces by viyving antecedent con-
dilions. such as the ovents to be rememberad or the wity
in which they are encoded. Although we never know
sxacthy what information has been encoded inlo the traee,
we can frequently influrenae itand make inlrmed guesses
shout il Exporiments v Fisher and Cruik (18977} Morriy
{1978). Goischman and Glenny (1877, and Godden and
Baddedey {1978), w0 well 05 may othors, provide relevant
evidence, Thas, in many oses, the observed olfoative.
ness, or lack of effectiveness, of vetrieval cues makes pood
sense i torms of what woe kaow alinet the to-be-remuem-
bered wvents, thel encoding, and their compatibility
with ones at tw Hme of retcieval, T other stluallons,
hipwever, we make infevences abouat how an evend was
encoded on the basis of ebserved effectiveness of retriaval
cues feg, Ogilvie, Tulving, Paskowitz & Jones 1950,
Tulving & Watidns 1975) und by so doing we extrapolate
from what s known to what is uniawwwn, The logichere i
the same 23 the ong used in estimating the strength of
habits, associations, and sicmory raees on the basiy of
olmerved behavior, or chamcleristics of oncoded features
on the basis of obsevations of release Trom proactive
inhibition {Wickens 1970), or false recopnition {Anisfeld
S Knapp 1968; Underwood 1565

Uﬁl‘i?ﬁu{:il time as the encoding spocilicRy hypothesis
is shown to be contravy (o faety, it seeans reasonaddc to



eliivn thal o some as ye! vndetermined level of absteae.
tiow, b prolably holds for sl phenomena of episodic
Ty, Bt the sende that there are na exeeptions o L,

Recognition falilure

fecognition Giture bs the mme of the Hoding that pre-
vionsly gtadiod flems chnnot be fdentiBed as "old” al
though their smunes con b repraduesd to other cues.
Like the encodiyefretriaval interactions we discussed,
the phenomensn of veoognition fxlure represants one of
the many applioations of GAPS ko the pnderstunding of
rewemnboying of word-events,

Seatlered axamples of experimental fodings showing
racutl ke he batter than recoguilion - (herehy hnplying
vecounition fithire ~ fad been reported in the Htevature
before recognition filura beanne o fall object of theoretic
ek interest fe g, Babyick & Bubeiak 1984 Brues & Color
LO6T; Lachrum & Field 1965 Postman, fenkius & Posk
man S FPolving 1965bL These iuitid observabions
futled to geaerate much interest, presumably heoause the
mragaitede of the effect was not steiking, beeause thev
were niude under rather speecial conditions, or hecawse
the effects could be expliined in terms of uninteresting
wystmprions, such s “chance Huchuatlon' of sttention,

b 1973 Donald Thomson wad | reported Fndings that
seentted bo have more sevioes faphioations B thoory
{Tulving & Thamson 1973 The method we used ju our
inttial experiments was rather cumbersome and at the
present lime i s of historical interest onby. Subsedquent
rescavel has shown that the sssential ingredients for the
production of vecounktion fathre aro three! () prosonta
tion of an A—B paiv of wordy lor study, ) presentation of
I3 glone as 2 test Hem in (he recognition test, and {o}
preesanbidion of A us & cme for recall of B Le ot very Rest
cuperiment {Tulving & Thomsom 1973, Fxp. 1) we found
that subjects conld identify only 24% of the previously
seen B Bemsas “old,” although they recatled 63% of these
tarpets when A ilems wore presented as cues, ‘These data
vufed ont the generation/recogmition theory of veeall,
sinee ik was impossibife, aceording to theory, For words to
b recatied that could not be vecognized. The inding was
aleg oomtyiey o common sense: How coubd perfectly
vormal and inteligent people clatim that they had not
seon i Bl word fie thae stuady g but produce i bo iy
prir-mate? A gener interpretation of the finding, how-
ever, seemed possible with the sid of the encoding
speaifieity principle: 11 looked o if the encoded trace of
the 3B evenl was such that e A was move compatible
with i than cue (4

Prabubly beease of the counterinfuitive niture of the
phewomenon, the demaensteation of recognition fxifura
erented @ corlain amount of fntevest, segprtteism, and
eritictsm {e g, Light, Khmide & Pelleyring 1975, Matin
197; Postman 1975 Habinowits, Mandlor & Patierson
1977 Heder, Anderson & Meark 1974 Santa & Lamwers
1594 HT6). The criticisms, downmented by john G-
ciner jn an in-bose veport, ranged from the dendal of the
existenes of the phomeenon o the olaim that € was
triviad and theoretioatly frrelovant, Since o great deal of
rastareh has baon done to demonstrale the scowrrentea of
the phenamenon voder 2 wide variety of conditions, and
since the magnitede of the effect has been bronght ender
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exporimentat contrad, most ol the oritlolsims have by now
Faften by the wayside.

Occurrenco and magnitude, The magoitude of recogni-
thom Gaibure can be indaxed by the conditional probability
of feiliera to vecopnisg o previmesdy seen o glven that it
way recalbed (Wathing & Tulving BTS). This mesanve is
inteitively meaniaglud 3s it dircetly exprosses the propar-
titar of recatlalde words that connol be recogniecd, For
sertain purposes, however, i is vore convenient work
with the complement of the recognition fiilive meusure,
This "recoganition suceesy” mensure ks given by the recop-
wition Bt rate conditionaliced on vecall,

En tmddividued experbments, recognition sueecss is high-
Iy porvelpted with overall recognition hit rabe aeross a
large nember of individual experiments and expavimen-
tab conditions (Plesser & Tuleing 19758; Tulving & Wise-
e FHTSY A vepresentative set of data bs shown in Figure
4. Bach ke podnk in the waph represents o leege nueber
of observations, pooled aver tmany subjects and miny
words, in & pirkicokar condition in a particular experi-
ment. The systerntie relation belwesn reeognition
taibora aned orvevall reeognitbon hit vate shown in Figore 4
is ivvariiat with large variations in levels of recall and
recognition in difforent experiments, with lrtle corvelu-
tion Betwoen thent, as shown in Figurg 3.

The detn in Figura 4 werve fitked with o quadratie
function of the form:

E{Rafled == FRed ¢ GBI Hu) ~ P{Rulf quntion 1)

This equation expresses recognition suevess as & fune
thon of vecagnition hit vate with a yingle constant, The
stptntion i shown as the solid Hne in Figore 4, with the
vilre of the constant ¢ set equal to 0.5 on the basis of the
least-sguares sobution of Boauation 1

Becogultion fatkire sceirs, oned #s magnitode i5 gov-
evnad by the averalt level of vecognition accordivng to the
function delived by Equation }, in oxporiments ko which

FROCLATON OF RECALLABLT WOADS RECODNIER

.3 vi? -li“d- ] 'f.‘- ke -!-'} e -.nlo ul':- 117
FHECHRTRINY HELOGMEED

Fleore 4 ffobeing F953h, fin B3R po 282)  Probabiliy of
recapnition OF vecablable tieget words be  fnetion of the prola-
bility of recopuition of alt twger woeds, ol dua polil eopre-
SEnts o separale expévimient or 2 condition i do expoerimenl,
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Vigure § (Tulving 1983, Ng. 132, po 2830 Prodwdillity of
el of tavget words as o function of the probadility of rosogni-
tipn of the g words, Fach daln point represcnts @ separae
experiment or A coadition By ab expoerines,

rcongnition is better than vecall ar well a3 in cuperiments
in which reealt Is betfer than recogmition (Floxser &
Tobving 1975, Wiscman & Tabving 1976} with najve as
well 2y highly sophistoated subjoots {e.., Begy 1979
Bowyer & Humphreys 17 Babinowitz, Mondler &
Barsalou 1977 Wiseman & Tubving 1075) fn inmoediate
tests as well ag losts given a woeek witer Hie learnhag
{Tulving & 0. ¢, Watkins 19775 with semanbicaly relat-
ed as well as varehited sudy purs {o.g, Begy 197
Rabinowilz ¢t al. 1977 Vining & Nelson JT9L with
semandivally related as well as smrebed recognilion-lest
distractors {e. g, Begg 1979; Bovwyer & Humplweys 19T
Postiman 1575 Ruldinowite ot al. 1977) in siloations in
which no distractiy items are presented at all in recogni-
ton tests {ez, Bepe 1979 Wadlwe 1078L with jow-
freueney words 1hat have fow semantio senses (Beder ot
al. 19743, ax well ax veord s that fave ondy asingle mewing
in the dictionary {Tnlving & O, €. Watkins 19771

Recognilion faikire also coours in experinnents in which
the sty material consists of simple three-word sen-
tenees, such an “Shelter protected ESKIMO,” and in
which the eac presented in the recall 105! was not an
wxplicit part of the inpht matenfal, reprosenting only an
inforence from the studicd senteace {o.g.. fgdpol. This
experiment, nying whderials insplred by astody v R, G
Aodergon, Pichert, Goets, Solvaller, Stovons, end Trol-
lip {1076) was dose at Toronte in collberatios with
Norman Pad, “Spoctacslar]y large” recognition-faiture
eflects hove huen demonsteaiod by Watking (19747 in an
cxporiment in which target Rews wore meanigless letter
bigranis. And Muter 7978 hos dewemstraded recognition
Bailure, with the data adhering o the recognition-failwre
function, in o semandic-momary experiment,

Although sizable devintions of data Trom the recogni-
tion-failure function have bheen reported by Beg {3979,
NHsson and Shaps {1981}, and Guodiner and Tulving
{19503, the robusiness of the phenomenon s no longer in
donbt. A large nunber of explanations has boeen offered to
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account for it. One of the wore popular ideas has heon
that recognition fndlure sconrs beesuse of asseciutive
asyrametry botween the A and 8 members of a studied
pair of items (e, Bartling & Thonpson HITT, Rabin-
owitz ot al. J977: Salsberg 1976) There ave two main
problems with such theories, First, 105 oot clear whethor
asspciative asymmetry §5 a cange of o consoguoncg of
recngnition Eilure (Tulving & Thomson 1973 Sceond, it
is not cleay that the relition botween forward and back-
ward rotifeval, on the one hind, and recognition fnlure
an the other, copresents envihing other than the generat
systematis relition holween overall recognition and ree-
oenition failure, v depicted in Figare 9, a veladion thad
roruires axplatation in itself.

Theorics of rocognition fulure based on the idea of
agsociative asymmotiy, as well as sume other thooretical
accomits{e. g, Kintsch 1875, Roder ot al. 19T hive heen
conctrned with explapations of the noenrrence of vecogsi-
tign Failure. They have hud fitthe to say about the highly
systemmatic nalwre of Uthe redation hotwess reeognlilon and
receition filure. Such theories have been oflered by
Bogg (1979, Humphreys and Bovwver J950), and Flexser
and Tajving (1978), with » refinement of the katter offered
by Jones {1978} O these, only the Hexser and Tulving
{3978 moled avomnts for dhe (uanmtitative relation be-
tween recopmition Bdlure and overall recognition. that is,
for the abserved vadue of ¢ fin the erqualion of the recogni-
tiom-Anikure faoction {guation 13 1t Joos 5o by worlang
out the logival conseguonces of retvisvid oy matehing of
trroe foatures, nnder thireo slmple assumptions: (G §n the
rceopnition-aihure parndigm, the recomnition one and the
recal] cue are divected at the sane opisodic trece: {9
incdiviclun) traces vary in torms of how wel] they have booen
encoded; and {c} infonpalion cxtracted from the reeognt-
s one is oncorvelated with thal extracted fram the
regall cue,

This mode) of cotrievel independence Das beon {ostod
by conducting a farge number of simulated experiments,
i which the modebs xix parwmelors are rendondy varicd
and which, as a congeruence, show Jarge, uncorrelated
varintions in proportons of farget iy recogaizod and
reoalled {as shown i Figure 8), but which dso prodece
recopnition-failure dida points closcly adhering 1o the
Fusiction {as shown n Figure 4] Thus, the modebschieves
a good gualitatlve ant quantitative agreoment hetween
mperimental and theoroticad dats; it does so wetthout
fixing the vidues of duy model parameters. The value of
pareter ¢ 3n Kguntion | {approsimately 8.5 falls out of
the assmnptions wed the strpchuse of the maded, Bidepend-
ently of particular nEmerical inpts into the modsd.

The phemanenon of reooeaition hilure represents a
subclass of o cliss of phenmmens shoving that buget items
no! relriovable in one retrieval situation may become
retrfevalde i another {cf., Arbuckle & Katz 1975
Buschie 1974 Srdebvl & Bockey 1974; Estes 1860
Hopppe & Pahl 1975: Madigan 1876 Wallace 1878 Bat
i3 countorintuitive natine and the el that itz mageitede
i e vory Jarge have thooretioal implications that othey
demenstrations of depondence of relrivval on retrieval
conditions do not necessarily share, Forinstance, i what
sengo can one falk about “strength” of traces of target
itens in episodic-momiory axpuhnents, gven that re.
callability and recognizability of thuse itenss are Jargely
ancorrelatedr?



ARecognition and recall

Focalt and recogoition fesky difler in two basie ways, One
of thee B to do with the bepe of retrieval infinrmadion: Tn
recoinition tasks, ¢ copy of the to-be-remenmberad {bam b
piven, whiress e veeabl Rk i i nod, The seaond bay to
o with convarsion: In reeall, eephioric information has to
b converted inko o deseription fe.g., mroduction of the
maa} aof the target event, wheveas in recognitlos the
suhjoct has fo reake o osimpbe “Bamibiavity” jadpgment on
the hasis of the compavison of ecphoric nlormation with
e teest ik, Fleos, ioe the recoguition bk, copy cues are
presented und Runtiiurity judgmentys are o be made,
whareas i recalt no copy cues dre given and the nawe of
the el ftem by to bo Wentilicd and produced.

With tho help of Judith Sutcliffe, we compared sub-
Juety’ munmary pedormanes oo Tdirect compurison”
experiment in which sty Hses, encoding of target
words, angd retrioval cues wore all held constant, and anhy
eonversion requirements varied, Thus, for instance, we
pinnpured subiects parlornmunce on lamibarlty eonver-
shon {Yes!MNo vecounition fudigments) with the “nange
identilication” conversion {e. ., recall of list words), nsing
cither copy cugs ar, in g paratiel comparison, sssootatively
vefited extealist cues.

The experiment yieldad tvo nteresting obsarvations,
Firgt, with copy cues pevformance was betker when
subjects had to make Runiliavity judmments abont the cues
i when they hid to prodoce the fidentical) names of
target ftems, Second, the eovrelation hebwesn fadse rec-
ppnition and the valence {wifsetivensss) of assovtative
cugy was negeiive: Subjcets wero more likely to make
fulse positive recognition réspotises to those dssecistive
cues that were feast effective bn eliulting bnget ftems
pivder tha “mame fdantifoxtion” conversion frecetl} con-
ditions. These data ave cleardy cantery to some earker
speeulations about the relation between rocall and recog-
nition (Fedving 1976} and necessitated rethinking of the
fosare oF the ralation hetwean cecalt b veommition.

Synergistic ecphory mode!, The date from the “direct
comparison” exporiment e be accommodated by the
“syrtergiskie coplory” neotel schematioally depieted in
Figure 8. The horizantal axis of the graph space repre-
sunkd trace infornation, the vortical axis vepresents ro-
tricval fornmtion, and the two-dinensional space do-
fined by the two axes corvesponds to eephovie
informakion. Fhe bwo cuvved Hnes in the diageam ropro.
sttt fwo convgrsion thresholds, One determings naming
frecull} of tirget events while the other delermines their
episordic Ramiliavity, Bach bivariata poimt in the eephovic
space in Figure 6 vorresponds to a pertiondn nmdle of
sophinle information whose qualitibive chavactoristios
dofine the astere of the rememberer’s recolloctive
RPN,

The two conversion thresholds divite the betad space of
cephorie information info three muatuatly cielosive sub-
spates. The region above the wuning threshold contains
emsembles of cephovie information that are suificiont for
Bath swareness of episodie famibiarity sl the waming of
the target event; the region batwesn the Bmdiiarity and
aning thresholds represents eophenic information that
i snflietent R mabiing positive Rnibinoity judgments but
ensufficicnl for orming the target event; the vepion helow
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the kimilinrity threshold conshits of ensginddes of ecphonic
infarmation that Bal vo give rise to any leebnp ol episodic
Funifiarity, The pleement of the saming thrashold above
e funibarity thvesholt menns o @ tekes move, oy
bigher quality, ecphorte informuetion Ry the nmusing ofthe
barpret ovent than for & faileeity judement

The model assumes il retrioval infornmtion s inde-
pendent of bracs inlormation. A teade-ofl between tyaee
Inirmation aed retviovel infornation b possible oeithin
timits: Poor quatity of teace informatinn eon be compen-
sdted Jor by high-guatity retefoval information, and viee
verse, Comversing thresholds are favouplotic with the
conredivnte wves: No recbectbee experienee ur sonversion
can pegur in the nhsonoe ol either the feopes o the
appropriste retvieval information. Quantitative measiras
of menory perfarnatioe are reflected in the distange of
by of ecphorie infirmation from relevant convorsion
threshalds.

The model accommadatos a nomber of hagie abserva-
tiats about recall mid recognition, For instance, the
nugitive carrelation bitween the valonce of associutive
vues ane thelr false) recognitivn vconrs becnise more
effcctive retvieval cucs prodoce cephorie information that
it suffieient for paming, and hence sullicient for the
judgment thot the tareger dem is different From the ouc
fe g, point B in Figove 6], whereos Jess effective cues
may produce cophovie information (e.g., poit Doy} that
vreates a feeling of (amiliarity but doos not permit the
retrieval of the target flem, thus leading the subject to
fhalsely} acoept ftas “abld” The phenomenon of recegni-
tioe fatdeere lity fneto the model, dospite the fact thatiane
freeatl threshold is highor than lrmibiarity fresognition)
thveshicld, beesuse the theeshobds are defned with ve-
speot to eopboric rather than trace infrnation, as wsed to
b thee cage T obissionl stvenpth-thveshold weodels ol vecalt
and recognition, models that have now been thoroughby
discredited {Andorson & Bower B972 MeCormaok J9F
Fubeing G Obhter hosie Facts coneerniteg the relation
between recall and recogaitlon can abe be aoesiemae
dated withia the modal.

The model can be vsed o Blestate graphicatiy bage-
dependent and cue-dependant forgetting, as well as "ro-
versal ' of forpetting when retrleval coes are changed
{og, Tulvieg 1741 H shows how quulitative properties
of memory traced and retricval cues determine the
quuditative properties of gephoric information, and how
the batter wre related to quantitatively measured memory
performance: “Proportion correet T in an experhmentad
conditipn is determined by the propoviion of lumdles of
cephoric inforamtion il He sbove the relovant ¢onver
siom threshobl And it suggests that the lecling of pastucss
i veanthection ry B detevmibned by the conkribuation of
teage information to Hhe cophoric mfrmation: For ine
staree, iu Wigure 6, cophorie information represented by
point e contains BHthe teace imformation, whoress oy
containg more teen information bot lesy reteieval mfor-
sation. We might expect, thevelovs, that the vecollecthee
ciperience correspoidiog (o o,z B8 tinged with a fahter
flaver of pastitess. wnd nay scem subjeetively loss veridi-
cab, thae the vecollective experience Based o ¢

The syperygiseie ecphory motel shuves o ideas with
ather contemporary theories ol recopndtion and vecatl T
it e good agrecment with the theory proposed v Logh-
fart et ol (1976, and b o nosuher of iniportant {eateees
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HNAME THRESHOED
A&m:umrw THRESHOL D
{,..- ;

06,7

- b7

VAL INFORMATION

RETRIE

O ¥ c
TRACE INFORMATION

Fimare § {Tadviag 10530, G 143, p 318L A& schomatic
disgram of the Synergistic Bopluwy Meodel of Retriovel. The
rraph space represents cophoris fprnation, defloed a5 prod-
aed of trpe and pelricval nformetion.

in comman with theerics propossd by Maowser {19773,
Rintseh {1974), and Batchf (39785, Diilleront recognition
annd veeal thresholds postulated is the synorgistic copho-
v inadel are rolated to the ides, advecited by Mandler as
weil as olhors {o.g., Atkinson & Jnob 1974 Humphreys
1978, Mandler 1980 Mandler of 2l 1969, Fiberghien
19763, that recognition ¢t ocelr eilher a5 a detection of
{famdliarily or a5 a conseguence of puticular relrioval
operativns,

The unigne feature of the syacnzistie cophory modsd iy
the concept of eophoric infrmation a3 a conjunction of
trsee and releicual Information. Although there is as vol
litthe direet evidenee to support the concept, a number of
{acts shont remembering and rocolloctive oxpovience,
inciuding the phenomencnal reality of variability of sub-
jeetive Joolings of pastness and veridicality, secm o
necessitate tie postulation of sephorie information s a
synevgistio product of two memory systems, eplsodic and
seaantic.
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Open Pcer Commentary

Cipprantaricy yadmatied Syt qrealifiod profetdonad reaerghiny wdff
B courstaeased fir pocldicaian in o fudes o v Cpndinndong Comraza -
fabayy ogp Elifn errtipde, Dasdeprativn eesonions and spthions g eapmlaily
IhSO BT,

Neurcpsycholegical evidence and the
semantic/episodic distinction

Aan . Daddeley
KRG Appitpd Peyehiclony U, Cawbedge CER 2EF, Englind

Whiles there is goneral greament St the somanticiepisodic
distintion is henristicaly ureful, the dains that separate fane
tional systeas are mvolved is ok Jows phaasible. A lrst sight,
e mass of evidence summarized I 'Table 1ol Tulving s noowm-
panylng Précis seems sverwlolming. i does ast, hwnver,
gpialc Giveotly tu the dssae of whother sepamte svstons we
invedved. An mvadogy might help ssplain why

{ Fast v this section of Tulving's book (108361 while fn a
vhons Mying over wonded counnrvside. (Ot of the window, the
forost booenth Tookad ke o srov-groen copet, totally differont
{roan whal b8 appearanoe wonld heve oo had Phoon slanding
fa the fhvest. T ooudd easily produes o Jong st of porceptand
cifereroes in torms ofsight, sounnd, and oven smell hetween the
fovest as gxprioneed fom e plane and as expeviencod frmy
witduin. Wonkd 1 thorefore he antitled wconelamde that e wirn
squite suprarats frosts? Cloarly net, By anulogly, one oan reasona-
By e that semsantie and eplsedic momory exnphasieo differ-
cat aspeets of the spme syshem,

ik dals in mind. the nanopsyeholngical evidesce fr 2
Alstinetion becones purticutarly impoctant. it can be shovn
that one part of the brain i aeccssary and suilicicnt for epivodic
memotry bul unneeossary for semantle memary, while swedaer
gt of the brain v sopesstry for semontic bt nal opdsmdic
warmury, 1hon he argument for Do separsta sysienr: heaoes
vastly stronger, Tulving recoiaizes this and sppeols to newro-
psyeholopical cvidence, How convincing i Uiy apgeal?

Consider Brst tho bload Bow study by Vitpod, T:I:.‘I{.l:'. Prmy &
Sty {I980) cited] d Tulving's Préeis, This chows that e
pattern of Meod How within the brain is somendiy diffeorent
cepending on bow asabjeat 18 reguired b prooess i given word,
Morg specifieally, recognking wdethor o weed s been e
sented proviously gives sise to o semendat different Blood Sow
ptiern froon judging whether that word roprosents a6 oo
bl ool b condained inone’s Bving oo, This vesolt s cited
b Tubving s evidenue for e sopanats Tocation of semnntic and
epirndic memory within the hrain, Such . interprolstion i
possible Dot far from compeling. Fivst, oy Woud of 8, {1950]
point s, here wre ¢ amnber of differences between the e
Gisks other Qs the possibitity that enc rolics on stnantis and
s otdun ooy episecdie meemony; they st T mample, difforant
o Hficaly, Secomd, oven sl ostrancons fctors are i
nored, dhe evidenoe morcly suggosts that the v processing
tarks ave different, wd thd s diflrrence & reflocted fo cove-
Brad Ddood Do, Triven afine enough messtre of eod How, 1tis
conpeivalde ed any two dasles that differ copitivily way be
detectably differant in hlood fow pattern, Wonld one therelore
wisth 1o asmwne a phsically sepamde system for sach el
Clgarly sot,

Ratlor move corpelling evidenen far separate systoms comes
froms s stady of dmmesia, A anmher of worlers, mduding,
wlag, mysedl, heve saggostod that tds Bvpdins & fmativesd sopa-
raliom botween semantic ad episodic mamory {Baddeley
19824 Finshourne & Wond FDFEL It is imporiant in distussing
thiz svideten not o confound the question of the distinetion



betweorn sovmatie sod episodie momney with the peacodund !
chechative distinction. This i a distinction which Tubvdng i
sl aetepts, wnd one which most corrent theorkas i pantesia
winddd probubly support, More specificatly, there b abtmdant
cvindeene b sasggeest e procediral Tearntig sate be intact e
abyeneibe patiends. Flemes sy are able o tewes hoth cogebtive
atned preveapuabmotere shibhy, Bovebeig ks raging froae g
thostg and pursnit rotor leaeing Wrsugh to the rapid solution
of jhasiw progsbes sl reasoning teeke tuah as the Tower of Hoanod
flhebubalen ROR2,

Unkmtusately, having aceepetd the peonadarad/dockaitive
ciistinetion, FTulving neglects o wie it in imerpretng the ame
nizslie Hreratuva, He siaply bbels tosks which ampesios can
perlrt we sevienbie and ten concludes that thedr semantio
merory perfirmgncs i intaet, Flo rofers most exbensbvely to the
iy teehuebogaes wol by Wierchggton anl Wistsheanta (953},
This typicidly involves prosonting the subjeel with a word aod
stbrseeently testing For reteution by peesoiting either the fest
few betters of the wird or feattarents of the ariginal visoal word
pattern, Patieers whe show appratiiogiy bad recopnition memwary
yrevgebrebeys Show copparativel mormad Jearadng when coed iy
this vy, "Fhue teeem) gl toypriotetlon of this i b ey of
provadural lowering o prindeg within the seddoct’s verbal
lewivan, € ein e no comvineing eoasa Rre voforring to dbas s
semabie meery pavieigm,

Tlhere is evidencs, however, that anwesion moay he able to
prfore conventions] saumticanemory taele fust as efiiciently
i conbeols. Baddbubey mnd Wikson Gn press) hevestigated this
rencatby e e cnye of two danse Dot pure minnesic pationts, We
frand that they shawoed exoolont porformmnes on veealuoboy
bests, o gendedting Horms Frewyy wennnelje: categoriog, and on
eategorisatian and sentence-vorifoation theles. Survely, then, this
argued for okt semantis memoery, and henso for sepuerate
swsberny? )

o stgain thee fogde 43 Joss tha compelbing, Our st
smetnory tusks probed the vetontion of material fhat bad buen
overlenrmed wany veurs befoee, white e ovldenoe B bapalod
episadicrremory rested prinneiby on the pooe soduisition of
mew peaboriad, M owr resulbs did indeed sepaate semantic fad
cpdslic svstaens, then one might ressonably expect that the
Tt o v epatiertad ko sesvantle mesnory woakd be nonmab,
wikile: thier vocalt of presonaf epfiodus from many vears ago woald
b ferepuirinial.

The evidencs oy tho ingiet of oew stecad Tt s
meenory i vebatbvely clear, Ampesic pitients show a conspie
wots Brilure bo mphite theiv semantly memories, Fregquently
bebug b wnaware of whe i3 the ewvrent prihe mindster or
prasitbent, wiwre they themselves sre, or whit b ol on fo B
wiwkdd abronl thete, Hey hive grewr diffioulty b besrningg the
mames of now poaple, and B Breding thelr way about using
anything other than previouwshy {earned ronter. Cermal andd
O Commor (I3 report the case of & densely amnesie patient
il ey Pt g whemsdy besn an wxpert in fasees, They had hin read
A ewspreger avtiehe on rucord developoents in faser techmology,
He weas abbe io cvphun the oew dovelopments b thes, bt
Beavise vtk bR aiwkiche was totatly wnabbo o veonfl s contcints o
answer gquestions o J6 5 aggroars tho that rowmesles do as
vt @ norwal cupacity te upduta senuetic ey,

O eonkl Bowever, stll defend the concept of sepurate
sesernstanbic vl eppisodbe svatorns By aviaseg it semankiy tano-
ry vepalves episodic memory for 35 updating, The crucisl case
then beenmes that of whether aomests patlenty oo el
mydividual epinocon Feowr e dintint past W thoy g, thes e
shenpibeat inberprebation of the dabd i to assere (et ol Barning
fi imtact bat new learning is impaived,

Curnmak sl O Connor [L9837 repart that their patient does
bawe sonmer difllentliss {o eecolbing aptobiographical incidents.
Hewwovere, oot anel Wilgoo So pross) obmervgd apyoventhy
srereyiad auiabiograghionl memery, with ehur prtlone ahbe b veealt
shotadbs of inctdents suelt as the weathar or the colowr of hair of

Crepnnentaryt Tuiving Elnnents of eplodic mamary

the povstn involved. Zole-Morgan, Cohen and Squire (1983}
Bawe extensively irvestimted the stohiographiced mvmury of
thehr mnnedie subjects and fod thelr retention of poriona
events frome tha Hstant past o be unbmpaived, e shoee, the
woeropsyibubogiend ovidiree fifoatess that se st patieds pre
teprbreed i aew learing bt iy Jave axcellent reeatl of ald
gk, whother personnt and episodic or genoric and
Lentantie,

Ia eemchaston, then, the newropsvehological cellbengs ape
ports he distimetion betwaen peocedioval anad dochietive boarn.
i, bt doss not at prosent provithe any ponvinciny evidence
that serantic i opdsedie mcinory arge buted on seporate
neteotngionl systams,

There is more going on in the human mingd

Giéry & Ydawalks and Budi Pasters
Lopy e of Peyehelagy, Ly of Lo, BnJ000 Loww, SHefgiae:

W psed o bave o baed vime resding Tubvings papees in fhe
sintles wher we folbowed bl puddicatlons aboedy, B styhe wa
chimstr mndd Bibs ceoprivient woek ditfiestt to yoderstand. Moyeover,
Ehie romodeod buseras and hds conchesions weee often, af loast an
vt vending, quite surpetsing, The style of Elements difors
eonsicerably from his welb-established jovenad stybe. First, bo
allowes hipmself to reqomit anecdotes and to imchule aby
bivgraphical elemerty, which make rowdlng dee baok e ajoy-
alaby ovppericaree anved Tk vy o eonctorstaml he: coneate ption of
hiv regeanreh ifoay Brom the cwly siatios up to the present.
Second, by using insarky b seabler peint, he freos Bhnsalf to 3o
heyond what the rigor of scientifie thought would slbew, Third,
by iving the convictions, baliefs, and valwes bebingd s sciun-
rifie enterprive, bis abready pobbshed mataried, which B summas
eheief T b thibed por? of the Look, Decorees more eobierent 2od
teeebrstate bbb, and Hee Dacdalbo resoncch wark of his Dreante
griychebogy eotarprise i pot in peepretive, Tl unosaal stybe s
brew, bl b sk even b a new nietbod of setentific publication,

Tulving sharple distingoishes propositiond and procsdued
knowledue and mmedistely adds vhat the proposhiounal miure
uf both opdsoddle amd semnic morry is o adgeeantsd pive,
Cadbivryg bl fvpos of ko “propusitfonel” s a0 the same
timer enbeving inte the debude about the catwee of senkad
sirprezantation of our knowledpe, OF enwrie, the current trand
in cognitive paychology it toward a propnsitionsd representi-
tion, but e bulk of the resesvch Badings Swvoring 2 proposi-
tional rapresenlition comes feom work n s memery,
The propositipnal spyrosch o opiodie memeey Bay not -
ekl sty amebeeby ppeeplutsiy, Morcover, Pubuing's owe work does
tet Eestebe Hhlw femues dhiveethy. We de et soe why Tulving feels
trak Wi progositional assuempting B easential b his Seoretical
construgts, Evary event or episode hasg, to some oxtent, o
semantic condent, and thiv conlent voey bhove o propostiomt
sateerez, However, Hephsodio memeony s pongormed with enlbgue,
woncrity, peesonet crperteness from the rananliere’s s,
there swst Do ow bob of eegerw, pletoctal coonllsetions, and
meettal anabois to veabiby that eveape o dgid progositions] R
rak, Weacknowledge that, by aspeeekative "tot do fores,” this
Liend ol infnrartion cowld be gonsitdered as parlaps bolonging to
provedural buowdedse, soving Tobvbgds “fundimeatal” ws
syrnpton, However, stoh speoieion i not togessey, beoas
Fei ots werek e eon B poashoeet Bl bo make (his s
tiger. By vt reforring @ Hhe propositiomal tature of epissdic
ey, he eould bive cironmvented the heated and, in ooy
paion, often steride discussion on, for example. the proposs-
tiosal matore of fvagery Aodersen TP B Navgsleth
Yy Pybushen BRSO The bonsrostsbanbing proponent of the
posibion that the onby bype of knowledgs representation s
propusitional quite roeonthy camverted to the aneeplanos of
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nompropsitiord keowdedge (Andarson 1953 Epfsodic memo-
ry, Todving aindes, bas alasnst oo organdwation apart froen a longe,
teporal ane. This pesitien contrrdicts the propositivnal naties
of the engmam gince proposithony are wonendly concaivid to o
mdervedated either by an Bievedhiond notwork or by stiong
wrkeiatiog s,

The dvnamic natire of the montal procosses interveaing
during pacoting wud retrievad 0 onot suficiontly Tighlighied,
Tz bk of indeorest in cnooding aperstions is especiatly surpris-
B 4 s, eonsidering Tulving’s imvedvesnent [l & Tulving
1675 son espovially p, 298 “Subiects rememnber not whag way
‘mud there Bnd whit they did durbmrencoding ™ in tho et oador
eampileal sontribution to the Levels of Provessing Framgwoark
{Cratk & Lockbart 1072 1t msst be eckoowdedges) a there
ave naanerouns examples in e Fréeis and in e book that rofor
to mgmts] opevadions. Tadving Huds a pomber of agerations thad
dilfizr in upisedie and somastie memory faee Table 1 of dhe
Préeish “The process ol eephory is a constenative prodess.” S4f],
one oqnnn! aveid the impression tat the oman mnd is pon-
cefved very stalloally ag nae uuravels the detwls of S mecha-
niss i e Conoval Absteaol Procovsing Sestesr f0ATS)
Tubvingr was guick Lo poind out Uit Geere were s difereaoos in
tie prolabibity of veoadl betwoeon fncidental and dntentionad
Ledrning corditions {n Mathows (3977, Eaperiment 33, There
e, howgver, wamye olher Gndings witls olear dilfereroos {see,
for examaple, Cralh & Tulving 1095, Sepeviments 3 and 4,
Praeadund kaowledge i intrinsically dynamic hot s never
dircussad thoroughly by Tulving, o the GARS, explamtions of
encoding procoxses arg Ged o exphamations of the motriews]
processes, Ewen al the loved of retvicvnd processes, e aelive
aature of th subdent Teings e retrioval task i misdnkised, For
exganple, in Mlemends, Tobving (9830, pp. 140-91; seems to
rodeet gy kind of seareds procosses during seiviewad that are
Bingedegendent, We wonder how he waoubd doab with the bege
body of enpkrical work on oretried resction-time, Thare are
soimte taddes and fipuver reporting ronetion-time datn, dod those
dinte e tnserted maindy o detinaent, withea! olsboration, the
dissoritlon of 1l fwe foootlomat sesteyas, the oplsadic and
semyenad it ncmories, I the subdectdndox the lorm “soarch” daps
ugd ooy, eithier &5 @ fisstorder o a5 a second-order entey,
which is vatber reveating. The process of “seaveh”™ {and gonvn-
tiemy £ baielly dissusved in Tolving (195305, p. 1M, but Gnally
vjected. Some of RKolerws work {eag., Rodors 10780 withis e
“Elsingdianas Eampive” of Toronte condd e ilarpreded as show-
it thad vedriovid of infnation i basically 2 retvioval of mdntal
aprentions of the origon] overd. Posding the idea lrther, we
winkh cenphasize thal encodlog and retrioval Boply o consder-
ahbor variely of mentad processes. Theact ofrecalling i perligs o
vemnactement of the mentad processes doring lemming.

Tubvlng Hles to wse w pechling torminelogy g, cophery,
Tree radicls, correemsion, sad sencrgst e and to reler o obsenro
Wistorieat eventy, Most poople acsept that seiestific pavchslony
wag horn by 1E7D, sdthaagl sovne waonld oot 30 al an eavliey date
with somo etrdy work of Willin Jamses (soe Homst 1479
Tulving places the stard of psychology Ba 1575 atw small mooting
i London. Fr geneal, he sepmy to dike strond ststomenls,
"Botrbeval does not ooeay i stoatons in which sppapointe
cotsenal s are absest” foinh Tl we doonet feek it
womm il with saeh @ position for deafing iy with free-rocail
dhata, "I w0 indormation already exlsts inibesvitom, the same
infarmation it a0l entered again” i 37, OF couyse, episodic
Information 5 by deflaition adways undgque. Tabving . T8
surprishugly entertaing the hypothesis that “lexicad momery” i
npt o part Of he Dnformmtionsl centond of soomntin menons
nevertholoss, he is willing e accept fodings from Josiead doci-
shom fasks an roflonting the basis operationg of sernantle memory
{p. 58,

i Tuiving ducs aat sufliciently stross and disouss the hnee
variry of processes and mentl sctivities mvelved i memery
tasles, e surely succeeds in stimualding the rewdors” momial
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pedivities b his provooutive thoughts, umusan] Gwsighils, and
yeforences b minor Iasturiea) cvends of pavehology that confr-
diet widedy voveptoed wd ofited Jandimicks f the istory of
pevedudogy.

Episcdic versus semantic memory: A
distinction whose time has come — and
gone?

Broughas L. Hintzoan
gt 4 Pepcholopy, Uaiversity of Dregaon, Sugean, (., S50

Thore s rmveh that Fagree with in Tudvings book, wd aworswith
which | disagree. What § agrec with most is the oacoding
speeifieily hypothesis. I one assumes tal moniory oros iraces
of evets ar epdsodes and that the ratieal ol adraee rogukees e
aepurpanoe of peforaution simike to that which the trace vepre-
sents, it seens thal the cnoeding specificHy hypothusis - at least
i iy il form - mnst Be eorreel.

1 wlse Nind “Falving's Svacrgistic Eophory Modol sttrastive,
Thire is en elenoat of ool in recopnition, whitls seatimes
allivws oot 1o base acondidert "now” rerponse on e rodiztion
thal gven though the retrievad cuon Das tiggored a feolag of
funfarity, i does not mateh e indoraation that has boen
retiioved, This fmportant dnsight i caplured sdecly by the
moded, 1 suspest that the Syaorpistic Bophery Model conkd be
pmagreead omta e odd HuH-Spente generadization moedad g,
fiad] 19003} by adding x couple of dueshelds and chapging some
of the Iabhelds, bt that dees not detrct from its appesd. My ooly
wisgiving about this modet i Uud Trlving's two thrgsholds
divice the cephory space frtg Jast theen repgans fao R Bacity or
pane Mformation, fomiliarity bat no paswe ifermation, and
both Gimiliarily and pamc information), and § wonder if e
colby of the 2 = 2 wable are susugh. In particalur, thero is th
plhienonaem callek orvptomnesing in which one reeaBs some-
thyiagr baat dlons nob oo o ds cloing w0 - prosumeliy beease
e fead i of Frrndbiority is missing. Aveess (o anme ofbrmation
willeon! Tunillarite, which iswhat cryptomaesla fugmests, sedns
G be pomptrsey b the saaded. (O onrse, ane oan shways invehe
serwatie momsory (o bandie nueh revalciant phomemomy Ind,
as | shedl avpme, the apisodicfsemntio distinetion oy he oue
wir o rhe wilhiont,)

i { had to point out one plage whoere Tolvings Ganarnd
Abhstract Processinge Syviboan {04 1) goes astoy, {wonbd 7oy thar
it 5 foopwed oo maveondy on the "individusl aot of Fomembar-
g, which boging witdy the eneading of 2 memory trace and
ends with its retricvad, Pabing this as the startingg point s the
iyttt quoestion o how the retrievad coc singhes ont the
apprapriate traee from among it vivals. Gy the oo Bnd D
{prged as wnerningdy s Tolvings roahibont suggestat Considar,
oy example, a case whore two traces are squally compatible
with the cue. Proes the oud coploring one of the teaces chosen o
ranglom? That seoms oo acdarary, O does B ecphordag Basth
troers d omde® 1T 0he dndtor 3 the case, what iy e rosait?

T vt Frome wodn Tulvdge borvoneed the ferms "engrans”
and “rephorize” abso ad 2 nmne for e el Ascording to
Eomon {1983 two or more similar toaces thal are siowal-
tapemrsly cophorized are in Teemopdony — o kind of resenant
state iy which the remonberer’s chiel experience v of e
features shared by the msonsting eogeams. (Aotally, Semon
distingguisliod botween two kinds of homophony, In "difter
entiating homophany” the rememberer is ablo (o spprass the
eomamon Fatras wd concentrate instead on tho feataras oy
distinguish one resonuting engron {rom another. @n “non-
Aifieventintivg howwphany,” wlkdel is of greator inmterest b,
simitarllivs ameng cugrms mie amphasied by moteal wein-
forcomett of Hicir conimon groperties and matasd derferenes



of thede distinguishing ones, Seinon’s weikings sugnest thd
uandifferentisting Bomophaary 18 the wore stable and more
srstelf SEkte.}

A& theowy eorporsting homophony mbght be mope pore
shregeoe Hean the A Smeworke B wouh] not onby midecss
the epeestlon of how the frgel teaee sod its vivabs vie T the
atteniion o the vabeboval eue; i omaght have tve other prditiee
effects, a5 well. .

Fieat, it woudd aliow the convet of recoding to be dropped,
Retronetive itberferengy, ucloding the esedert viriety nduoecd
by rmedsbead b epeastivnls th cvewittasy-tostimony oo,
srbay vt Bp cnkisod by voeoddbug ab b B e sieply reHoct the
si bt Bt benit seittivatbaon of the tieget and interpolated teaces. B
tee deefaeneatiorn senngdit B the tegen brtee combibels with bftnma
tinn b the nterpolited tace, hnnophoav-induced nterterence
i likely to oocur, Thus, the sotion that exdsting theees e
regttboc when now, sharilar ovents wre eneddded vy be entivoly
supirfiiees.

Wtk eopared b vovorbioge, "Fribvbg sy duis e coneepts of
etrplory and rovodivg s abasely redated, snef Foe s porposes
ireifistingishable. Fhis point wis anc of the major theeretival
contributions of Richsvd Semon (Sohacter {Rich & Tubving
EYES: Schacter B985 Ruecofing inmhies ecphory, and ecphory
ivphios eeeodims GBS B s shoytiont mot onbe abiut the
ehvite thut pephuey ek reogding wee so fetimsreby cobiod, bl
arbaer wdoot leer atesburtion., St was acbisednt that eophory
infbuereed the new angeam thet was Jaid down, but T find ae
chizerssiern of the reeading of old traces in Semon (EERI). Moy do i
Tened i in Schacter et al, G878 o in Schoeter (U8R Dndoed, tw
sthers of the forvnoy article makl special nole of Sgmon's
sl e the estersey o frpotbbieg o ol b CGAES Bt iy the onby
edwigner thineg thit vensding doos,

Second, homophony mighe atlow wi o wvoid the swhward
episadiofsemantio distineding, Although Tobving argees for o
waey ot 08 differences betwenn e systems, o} bt one seem
sieombane The primery ifferencs s that cpbsodin ooy
rirpreegerents terpovably gk aptbetly boealbad events, while s
wisteibhe foetieory represerts B shatead or gencrie dinfbrmation
eemsrtraneey cadbod convapta, Move, suppose that i birge naarbrgrof
epizadic traced dre cephorized by a retrievat eue and are thareby
Pk b o stete of nond ilferentinting homaphony, Since tanpioral
bt sipsectiak botsedion sbteibetes are vebthedy to o wrang thoss the
teates shewee, these ore Hhee Roaturey that e megt leby o canect
el What Hie rameinberer will expericree B an absteact von.
copt, strippid of the spaeitie detailt that are represented in the
bl ivitkueat $emeas From which the ababrac! experience b derived
Semen BT, chap, 165 To tHeig way, 0 "sersanbie” Wiy sm
be ptvbeved from the epiotic stove,

WhHe Sireeon s dbsetion of Teomopd e i goreewhsl vagbie,
bher eder shioneded ot b Hghthy chisniissad, | Bave bean warking
with o computar stnnlatiog madel of ¢ thoory thot i similay to
Semnr's B oy regpects, ipchuding o retrisval processwhich s
an bfornrtioe-gprocessing anaboy of nondiffrrantiating homo-
phony, The mods? by Boeen applied oot by o cpisodic
enrimerey fabskes soeehe ws Frogpony ety mnd ronopoltion, b
sbser tir B Banenineg snet represerta i of conoepts, Fhe bebaw-
b wod el mebed ceancher o variaty of enipulations parallels ted of
Peptaze edyfects ke a remavkable degeee (Hintamon 1953

Bk e we wet B withouk ssavning different episotics and
seantitnemory syiboms® § HRed the disbivchion whon | et
snwirerered Bk s Jitle book on the pldbosophy of memory by
3o Locke (ETEE which proposed deeee hinds of mremsey:
persena], Bebi, and practioal, These aee sipiar i ot ideoticd
to the episadie. semantic, wid procoedural menory that Telving
i propesing now. b oeven prodicted in s fextbook that the
distincrion wonkd prow fn beportimes O Hatanan (378L Lut §
e et 3 sagm i o for bwe vensoas, Bt Boappeins et
ther eemeepobibog sedective ovidenee B tho distinetion « the
remembering of tenporatly dated axperiences versus alisteict
Faehs — dtigght be explained o simpby, a3 wis fndicated above,

Crrernentery! Tubving: Elements of ¢pisodie memory

Segond, the objuetbvy evidenen we bave peconmbated in the
loven youwes sinee the pabhioation of Tabeing's (878 infheontial
puper B disconragingly weak, Mowhere s this sre ovilent
den i the pregent bosk.

A ok et of Hie problem sy stem from the lck olanvthiag
thiet coukd be eafted o theovy, spoutfrlng wiat the two memory
systemsg ave ke, and how they iteeset o ditfevent tosks,
“Tabving el {733 hat the “logteof dissooiations” slows ane,
by absenon of a twory, o divy conciasions about whathee o
prrvticubar outeoe Supports the distinetivn: and he goos on bo
ehjacust yoverat such puteomes in chapler 3. In o tepieal stady,
there ape two different tsks « une judged to be episodis {e.g,
Fecounition eyt aml the othoee b b sepantio dege. bexdent
docistun). and sme Indopondent variable i veporbed to affoc
one ik but not the othar, or b eve opposite effects o the two
Eatnbos.

But wib o diveoaiatinn eom do by show that ot Tt ono prooesy s
differont in the beo tasks; and this b sometldng v sre alvesdy
Exirby sure of, or we woudd ot refir W thar as different tsks,
Ebwioby, evitornee for ong dfigeenee i goderiying processes
dovs oot fostify the clukn that two different “gypstems arg
invobvud, Word frequeney s opposite efects on reeadt and
recagiition, hut Fow would conchade that the ton ks st
thovelies be oarried out b ontively Jdiflorond sysbema,

Wy point b thin Thers aro severe linls oo what oo be
e by shapphog “ophodie” and “semantic” kbels on tasks
s b clissocittion expueintents - partieabarly Bone bolleves
Her P swibome may inkerder, 3 ono winds to olafm that &
chinwncintion auteome supports the eplrodiviaomantic dixtine
tiog, one st show that the dhsociation & pradicted by o
theary that embodbes the distingtion. Lebving bas not done this,
Onr the combrary, b repeatedy s things that o doubt on
that gubive approtch. Fo tells us that the episodic and semaati
systom inforet fwhibe soping Hithe sbouk whon amd howh: that
pemérahoring the sermntie content olan episode reflocts opeor
breart of it semrantio rither then the spisuibie systam (o 310 and
- spparenthy exparedog oo that thame  that “payclology b
ot vel Beyun to stady opisodie memery . 129, Since these
shutormenty fnphy & role for the semdntie svstemn n recognition
meesesdpey, {hcrver B8 0o voasen to agsene that @ theory consiskond
witle the statements would predict the Hasocdation vesnlis de.
sepibad b chaprter 3.

Factual memaoty?

Whilltare birst
Qagadmian of Paveistoge, Fringyton Dakoesily, Plrciton fep AEEdd

Nenmary i3 an albpervasive phesomeanat, toprssing abmost
overy sttivity thal peophs engiine i 0 B ool saepeising that
stuebents of mpomory dovikabidy Bind thoemaobees waking distine-
thves Dedwegen e fes. 15 e old divide-med-canguer steak
oy, Blome caonot begin to vaderstand memory in goncral, then
perdips one can divide iU inte ol componenly and study
these,

Tulving boging his chear, conclse, amd oftee withy boak,
Floments of epfsodic nemry, by oaphicitly adeaning suel &
strabegv, B divides mamory bter propositional aed procedird
tusen pekry, abisek proprositiosnal mermery into epsodic and st
memary, and then decides to sty episodic memgry. He
spaeeds the ot half of Bes baok fustifring Hes sction: i pavticn-
B, he offers both exprerimcutal wnd fogled srguments Far an
episaificaemory system it i ferclinonly distinet From o
seevebarrt b raveveent ey gyeiboin,

bie renching Fulvieg's sttack ob episedic memory, | kept
wirtthoriseg whil kim? of tersitory Tobdng hod mipped ot
Although e tpends mach eneesny o revicwdog the evidenes Ry
aeteh seaivnat @ fenctbonal distinetion, | was never cartain it 1
Cuthy pabyrstond whab the feevin wis ke,
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Trbeinge triees O i el dha dereitory by Hating severad ways in
wiich episodic and semantic memory are distinet. Tpisodie
nemovics are wore tan just semories wiapped in Ui confost
i welviod: thoo werg aegpaived, wd sermmdic momories we mon
Uny jusd meneries B wehich this spatistemnpond contest s
absead, Tabving is not iderested fnjust desoribmng tho cantent of
thern spomoriog, bud in aaploing mensery systtms, Moemory Is
ustialy discussad in porms af enocding. storage, and retrieval,
and prosumably, i episedic and serpautic memory am to he
functionably disthact, thiy distinction must be roflected i oot
nast one butall throg phases of the systen, Consequently, whon
disctssing retrioval, Taiving notes thal episodic memorics arg
aveesved delibuately, ave gquite valsoeradde to doeore, and are

sk hiored, whorehy sommdic somorios are aalimationddy
apccsserd, show B le vadnorabilily, emd are known,

The territory of Tubvings baithe hecomies Naey procisely
beenuse be wants o diseuss fonetionad distivetions fnterms of o
sysbm and nol wmovedy in tovme of mowwrizing, storfng, or
vetrioval To the ootent that there is sm epiyedic-nemsry systom
wred w semanticememery yustem, yno wonld expoct to be ablesto
lopk w) enc compunont lune - let™s sy the contand ol memnney ~
andd 10 deserihe Vhe groperties of its acquishion and subsaduent
redricad, Fod iany mamarios da imt‘!\i;ﬁi neatly into one sysiem
ar another. AL one level, ey would seony to bo smeguivorally
wn episodic momery: at another evel, they share nowe of the
dpronriate pnpertics.

Consider Botiut memorios, The othor day 1 owas plaping
Trivis] Parsnits, o game that lesis parifolpands’ grasy ef? sostly
wnipapondant aod offeat facts, O the basiz of content, 1 wandd
classify anel Teotval momoeiss a8 remantle memaries. They are
it ke "Trets, ar ideas, or concep s, O nees, or ORSIEERS,
or relrennata, o sonipts,” Tulving's Tist of the wnity of semantic
mepnory. Bt thoougbeut the oo, those semmstic memprics
Bedwrved mrgre e cpiaedic ieomerics, To concenlimie an e
o] again, they wore by a0 meass soscssed antamatically,
amd) given the frogquency with which peonls lzmented that they
“ugeet {n fnow this.” dhey wore cortaindy vulnoiable.

What n T going to be guided by in chastyving sach fictanl
mepories — the processes by which thow we rotrioved gr Hiedr
vontenl? Talving docs not renddy goide mo; B i never loar
whothor b shoud do atthe with Fatoad inereorieos in this book
on ihe opisodin momory, beeause foceal emorios exhibit
s of the retrinval propertilos of eplzedke memary, o leave
them o7 o dizcussion of semantic memory, hecaase Tiey hove
the content of & sowmantic meombry,

It vy be thast in the end it Qoes not matber 171 caeme! dlassify
rctiaad memories, O con do st e with onchanad tomfon, #
is risky bumsinimy, but it 45 possible. Indeod, T am amost par
suidhedd that for apisodic memary it Is potsible. Once Talving
lpavis his strugiles in dviding memery into components dad
begsng o pursee wiad he confidentdy feuly feoin (e domain of
episgdic memary, © sevies of dever, i, snd ponctrating
expoevbiients wnfokl, Tore, Fidving i al his best, and overpans
it urgeed to road of bis hatdes pod Lrignphs.

Anatyzing recognition and recell

Gragory V. Jones
Ceprament of Feyetilogy, nlversiy of Afsiol, Bdstel 858 THH, Fagland

Natall the pleasures af reading Blomends uf episodic mama by are
apparent From e Procis. Absenl wo the ioesorabloness of the
authors aabyses, the search for Bistorio precodeat {ogg,
Chadmoers, Ohflord, won Fainaipde, Marris, feid), aad dhe agides
om pedentafie realpol ik, The sonamary acourately convevs, howe
avay, Tulving's eoncery io obinin o theoretical avcount of memn-
iy Hhaat 45 o gretie il as possible B s it s thisam approprinte
ol ?
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The guéest T generaiity s cortainby more Mtrsetive than it
noel anconunon converse, the constraction of thoories that
hardy stegr beyend existing data, Bt attempting to formads a
very genernH wocount er principle e #Hs own dengers, The
Rexibility of processing et with in psycholomy facréases the
Theliond of the exislence of counderexamgples 1oy such
paineiphe. Avoiding this Sovlla of comtradicthisn tevals to proped
ane towards the Charybdis of snfbilsfiabiiny. The presont ook
steors i advoit passasre hetwoen these twin bawrds, Noverthe-
less, progross wmy be bost mede o an intermodinie fovel of
abutrsotion such that, whide (e theary dsell is sallieientiy
vondehsad 10 rapratend o usold sogaitive sotanmy sud tond, i
impdications for obsorvallon ave Qrect enougl o be wnom-
biguous, An momple of such 2 theory i provided by the
retrioval independence wodel of reongnition filure which &
outlined, and wiich was originedly proposed by Flosser and
Tubving {74,

Fhe ratrieval indopendones moedo] provides an exphinstion
for e strikingdy rogolne conpirioa] robation Betwonn oagailion
anndd poond] thint was first noted by Tulving and Wisenan {3975},
T the Précks this §2 given ae Eguarion | and Hustwraed by the
wolid curved lne of Figwre d--foy oare of relorence it may be
termed the Tulving—Wiseman L, The retrievad independuncs
el posits that Both recogmition wwd recadi dnvod o relrcuad
provevy that operates vin e gecurronee of Tature gverlap
betwaon probi and teace, and ambios the hagsic sxapagilon that
the Fontures extmednd feom the roongndtion aad 1he recall cnes
ar umorrelatod with sl sther. However, this assunigtion
needs lo be sagplemented by some further ones in ordey to
apcownt B (he S, The model possesses a namber of parm-
etees such ay theoretiont probabdlities of extucting festares a
presealation, s recopnition, swk b reeadl, In tae sfoadation
redieeed) o by Tuboing, the vidues of cach of theso probadilitios
were indaed sampled o eandom, Bt anly over the contval
tiree-fiiths of their ranges, Vahues outalde these Bmivs vy vield
points B from thase proscoibed by the faw, Given that there
SEIRY M PURGT visson o Hmit menpling in this way, 3t appeans
rat he constrainls conhd emeelvex e vicwal ax oxtimated
pcutors, aned thas the medal viowed s loss antstandingly
racsimon it peevall,

An alttenative appeoreh {Jones 1978 har shows thor the
Tedving-Wisganan lavw can be devived algebraically. The derlva-
Hon is deown fromy 2 mare gonecsd socount of reend] Gones 197
ESAY wlich onvisages two different bepes of retieeid, dincetamd
indircet, This theoery b the advimtage of asserting that the
sl devintions of individual obeervations ram the law e,
the saatier of th points armanid the sofid Hoe in Figure 4 of the
Précis) ard systemntic rather than random by nature: the theoery
Iz enjoved some sugcesy in predicting their dispoegition.

In the Loeks finad chapter, Tudving proposesy o now fne-
work within wldeh o consider recognition and eeead], tarund
e syntrpistic cophinry suxbel of retricval, The Teamework fs
eedativaly shadeacd, b it is possibile that #s soope ooudd weedhbly
be oxtended funther. Evidence adduced in its Iwour contyes
upon it ingenious sty carried ot with Sutchiffe. One interest-
ing finding that this yedded, wiicl i ldwea By Tulving fo e
arieind, concorsed the redation bobtveen the efficier of 2 e
triovad oo and the extont 40 widch i i Talsely recognined & e
targod, A subjoct i3 prosonted with a bt of single gl words,
scd as BARY, aned In tie fwo condilons of intevest 15 subze-
quenthy shown additforad, stronely related words (e, . Infrug
cither as cues (n this cnse, lor the voond] of dubyd vr slse w
distrctor items in 3 reesgnition tosd, Aoross these sddiion
words, olfieacy 3s done Isnegativoly rodated to JBelibond of Tade
rircangndtion. This rosadt sames et iFanddonts are adde 1o make
e orpvert mnmnanic ohservation tha dnfant evokes bebdy. they
my thareby deduce that fufant ix wot itsella tareet ward in the
reoogaition tost. Tulving hinsedl pdvinees an expdanation that
imeludes o simibor wocamt, A proldem sn the oarrent contisd,
Bowevey, i Thit i 0y not olesr how this accomnd provides



evidenen {or, or even Bt within, the wider fimework pro-
posed, The account hivges wio the role of inferenog-making in
rennensbering: How does this Beiiiey weine b (e sypnorgistle
cephore pradel?

Chnezibbernes of by kinad ey porbgs bi eonsivhirad as addenda
te ot of the ofher peingipe] atbesetians of the book ander
elivormsion, This is the liboeat seatbering of eas For foture Hes
ol resenredy, s incdeed for whole pew aress of reseiceh. An
eximiple B the topie of retrieval mode: the hypathesised state of
preparedness jnto which & person must enter § awy potentil
rictrivwal gun bs o b affective, Begerdboss of snoh feture devel
oty Bowever, b 3 ehoae that iR book already representsa
subestantind sboanes i oue endeestanding of the ovganization of
AT,

A fact is a fact is a fact

John E. Kinkgtrom
Busanmuon! f Peychalbay, Uokaealny of Wigeonge, Bggisan, Wik, 83708

I o esreer spistithag more thun o guirder ventury of poblished
work, Endel Tabving bas boen o the cuttiag edoe of the fickd of
meeanoyy, Be B o speckal Rasck for prodheckng sesttevintetbeg
findings wnef crefuel wvgwmenty tan, when Ty approeisted,
Leeek b eepmpior smibviitnizers by theoratbod dovelopiwent. Tha Hst of
sutedt prowhuets B longs partte-whole nogative transtor, the A+
28 elwet, aubjective armisation, avadobilily versus e
cessibility, eve-dependency, episodic acphory. and especially
the recomiting filure of veeallable wordy. Each of these Rk
fege or thaoret el principhes bues deamsticatly abtaved e way dn
witdel wg view the structees seed Sanelion of the memoey
systentn, Chaee oF e eegibis of hin offioves doe heer the abolition of
eliutiesgt i thal Boove bad broad appoal fae other theorists, Bardy
an, for exansple, e arpued against o guolitotive difference
batwaern primay Short-term} nnd secondary Jfong-toxm) mem-
ory Elubving 196% JONY Somewhar bater, wnd mure to the
pobnt of the book wndor veviow, by donbed Hiet there wag o
uatibst b ciforenos bobwern roeaf and rearpnttion [Fobviog
{974, PR Do ey vitw BE grgnnments bave boew extremely
eoqtpolbing, ind bave premoted the developarent of & unitsry
conception af the memonre systent, Sowlen i Efesonds Fobving
arymes Dor o cifferense within the memory syskem, we are welk
aehelsed to it up end tabe nethon,

Tho gonernt s for o distinetion botweds spisodly and
ool mentory fx mbaktheely appedng. This is o even of
thee eorigriend awrpumend CEubeing 172} eow deseribed as "incho-
ate.” The empiiea] ovideoes moatered b its Foor by also
extrenely campelling. This myied aspecially to the deponstne
tions of single dissoctations ddoubbe dissosiations would by sven
bettor}, where an ndepondent viaiablo 5 obsereed by affoo
yerrbaremetiee on one Tvpl of tesl Bk et the other. To paetionkar,
s tteraiuee on olindend el expevimental nonasias sesms o
ehirivitned & diatinetion hetwoen ophiodie did semsntie memary,
Wevesthodess, it s uneleny exaetby what kind of distinetion iz to
b dhraswr, Thabelng wants o go Bevond & mere hevritic distine
tioe, or one that postulibes different types of knowheie stored
i migmore, He abio rejects ¢ quantitetive dotinetive, which
wineed bobd tat episodbe mul sortic mimaories diffor i torea
of the nomber or sirength of seboecfpent amd pontextial o
beevit asseeinted with thene Eig appoaes 19 favor a distinetion
eaertéed i bioboggeal stenetiea, s i episndic and semantic nema
ries resicbed in separale bogations br the brabs, or consisted of
separate, jruablal, metworks of neweons, o this regavd, # 13
worth remembering that the snmeste syndromes, sow whed by
Pk tir strwrast 4 stroctoval distinetion Detween episodle ancd
sgimmilie sy, worg wsed ool tue b oo b suppot 2
sbeuetiral divtinotiog hebweet primaey aned seeomndary pemory.
Muany thaovistys now Bver & enitary niodel of wearory, in whith

Cormmerdwryd Tulving Elements of episodic mamaory

PGy s Ty ok those ooy strochires wich e
stetivalbed af sy given mament,

Wi not apt for a stisifar sobation with vespuct o the opt
senbiedsoreantie distinction® Assome that o declative memory
araes bre elrracteeized asa bandbe of foatures dosoribing an objo
or event, Such § memury o b porteiyed geaghicatbe ax a set of
nodes reprostating coneepis nboroauneoted by asocintive
pathwiys peprasentbng the relations batween thew to form
peopasiticns. Sono of thess prapositions vepresent semantie
Rawwhodige abent simitueities e, Cremadn & fike Afghan-
ixtent, category mambership deg . A rodder &5 o Bed), charge-
beristio attribrates fe. 8, Blrds hve fendhorsh or othor Baots fe,
A Ripie tonefied o daduibirie o the paek) Others pepregent
episadie buowiodie aboat paesomal sapeeieness in whilch prapo-
sitfony desertbing soree evont aee inked with others represemt-
it ot sobf st wotor and experiencer, and the spatiotempord
conbent it which the event scovrred ~ e, § st o divd In Hha
park on Thursday afterneen Ehktrom 1884, Kikistrom &
Cantor J54) According to this wegmmant, the coneepts aul of
which epieadio mamories are forinad tre the dame o Hese that
camprise vomandic ooy, bt the propositionad Bnks e
Mot Uhus, a singhe mamaory svitem o represent both
cpiodic and semantie fras of koowhedge, il one ks ot Jol to
search for anatemical or phvsiologieal covrelabes of the diE
ferones hetween them, Such o propose] dues nof soei i ey o
& hypothesis of assogiakive continuity, In that the asaelative
tinky iovolved b opksodie mnd somantis momaries ara difforent,
ek i1 dhues skswrbng Ehuo teseoasbentional ibentity of the waderky-
B conveptied nodos

Forhags the mast eropeiling experbnental evidense i foor
of wsnitiry bheory of memory covnes From the vors exporimonts
Tulbving ebes a8 reveating the operition of bao spdeate systims,
Typrieaibe, there b adissaciation ulserved hatwion opisodia dng
siamanbic sk, wiiclh B the prbeary ovidence lor two sepayate
sysbeanes, Bot this iy adst accom pasiad by o priming effect on the
anrminiG sk sfemmubog Beom the lepisedicd stuedy plose. A
sttnblar dilenbty 5 prasonted e Bree mdicals in moemory, Lits of
sermantie knowbedge, or beliefs, which bvea their origin o some
peticubyr experieics but which have lost the sutfrafivence and
contextu] features it would give the momory opladia na-
ture, Tobving recognies the probless cecated by these find-
B, a5 they seom to fmply thet an opisode of experience has
witeeted the contonts of somantic memary, His appesd o pro-
cadhienl ey i the mediator of the priming effect, ond his
sufigestion that free radices conprise vet s thivd form of thechare
tive memory, hath have an ad-hoo guabity, I would seom ek
shmpler to suipest that ephiodic wemeries oo formed feom
serundie memories representing the fatures of the event, the
seff, anek thi sitietionnt context. A Bibeee to oneode, store) or
eetrieg the selbveforest or comtextust loptures, whether
thegngh noreab frpelting or some ammesic process, would
rosubt in & porfornes defeit on nn episodbe-vasmory tagk; Bul
the residuat aetivation of the enderbeing coneoptust keowlodpe
would resglt b temporaey Frelilbation or o sersmetke mamary
tash, Similaly, 8 wovel sxporicnes woubkd fead both e the
formutton of & proposition desceibing ihe new Bt and a binkage
Betwogn this Bt and the povsomsd oontest in which it was
acptybroeh. A Ruitipe Lo enneepeds o0 prasarve these episadie features
woreded Biaves e cffeet on tloo siates of B vl besalfas o new chtey
it seenmtie memory, witch coubE thin be acoessed o the
stz way that gy other semmantle micmory 8 rotvivead. |agdnit
to diffienrity acoomting for lony-tors, iadatityespeeilie prisaiog
offects. Perhaps these are procedueal in natare, though pro-
atefores shoubin’t Lo modality specifie.

e rgiebnng for pt loast & Fenctional distinetion betweon epl-
sackie and semantie memory, Tulving ssserks Hud the tvo sy
beiemes et opé ke ndepandently, olthonh it i more officiout for
ther b coordinate their aetivighes. But I iy dificnlt to wdoe
st how an epistcile memory coukd suer be enogded witheut
r.:mtr;u:tiugthc Conpts Pk NG ki By Elvis mi'mspﬂmf ta
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Cosmentary! Tubving: Blearents of episedic moemory

the foatures of the pven), Soclananeoding wisst fnvolve linking
self-redtront dad condexiuad information elther 1 the soymntic
memary node Heelf ar ta a copy of that nede stored separately
fram the orviginal. Despite Hilpard's {1863, p. 3607 dictum,
parsiminy would seem fo foor the former stenwadive, The
desive for parsimomy st Lo fastrated by e digtineion
Letwsen declpative wud procedars] ssemory {Anderson 1384
Winggrind 19758) - beoanse, o Tulving aoles, the frmer bas g
propositiona] roprosomiation dud accessibilfly W comscinimess
WE:én the latter doos nat. The epdsadicfsemantic distineton
within doeclastive memory udondtedly hay hovriste widue,
providing n uselu] maans of cutogmriving e kinds of mlarmion
stored i moemory and suppliod Ty queres (o the monory
systoan, and the Kinds of redriovn] fasks to which the remoa-
Bheerer com b pat {Candoer & Kiblstrom 1552: Hastic & Cardston
FB30Y. Baut there dossnt seem 1o be any nead 1o argee by two
sepeate Ppraposiional systomns when one will do. Somantie
e ave faots bout the world, Episodic memorios ave fots
top, about the seblf. Facts aro Swts, wnd thoey alb omdst te bo
veprresen b within o conmmen pond of decdpmtive memaorics.

AUKENOWLERGMENTS .

Fropivation of s coamountary ws sopported B pant by Mol
Tastitnte of Memal Hewbd Grant # MFS35950, Dibank Wikkios Nedrdet
for daix conments,

Armchair theorists have more fun

Robedta 1. Kiatzky

Dppartrmcy of Payotialogy, Tnvirsity of Callfomia, Santa Brrbera, el
AF0E

Fonsgine o perspn whe porosdves the world i black and white
wd seddenty diseovers Bl the rest of Qi woddd seos colors,
The rispuonse ey et be vory dilferest from Ut of peyehod-
ogisls studying hosarn momory with trahitional Hst-legrning
prevncedurts whion they read Tadving's 172 andede on semantic
nard eplsoddie mentory. It now spems obvipss that subleots who
repeat Back & sk ol wordr ave remombering wot the words, Gt
their pooarrence motn sutobiogragdiod epissde. Bad what
scems lrvions now was el thoen, and o sowne resdens st hsesy,
the agrisodicisemmitie Hstinetion suggested Owd half of s
ey eopnined mempbored despite docodes of cosenporacy
iy T Eaticn.

1o areking this point~elear, Tulvings depiction of semantic
and epivadic semory has had obvions howrlstic value, But in
Efemrents b argues that it has wiore; Hat 5t ropresents » disting.
time between twe systeras af meuvory with the potentisd for
imdependent function, Usfortumtely, the evideneo & the
duabsystems appraveh to sowantic wnd opisodic memory is fie
from wnogaivgoeal,

Ty stB vresolved debate aboad fmagery and proposiiionad
bnowledga shodd have langh oognitve seleatsts romething
abnat the ek of daality assomptions, [See Pelvihva: "Com-
putntion and Cogndtion,” BAS 313 1980 and Kosshy ot of: "On
the Demystiication of Mental nagery,” BBS 24} 1979, The
preyent ense i partichbaby probdemation] Bemese # iy wnelonr
wrlwad b5 vasnt By Jual aomaory Mtestews” eipecelly whon the
proposal comies from somcone whe s deng eriticised e
tendonay of theorists to divide seiery into boxes, Tha experk-
mdntad pvidence Tulving roviews spenys (o congider two poten-
tfad basos for sepavating the memory syslems: 3 should be
possible for one to oporate without afipcting the othe {3 kaok of
tran i), and there showdd be sorne variablos st influenee e
systeay b different wops, Bt i Tulving conocdoes, virtaadhanye
experimentad ovidenee sloag these Haes can be doterpretoed in
s of & unitery sy of memory, i which distinelions ae
mdde etwenn samantic and opipodic knomindge, soroantic and
cpisodio terks, andior sernantie and epfaodic decisinm reles,
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Oy the basis of the eaperinenin] work dosecthed, it seems
dpudtind tvat anyibing more is noeded tay o content distinetion
betwaen semantic and eplrodic memery, With the strightior-
ward assarmtion that " Episodic mlvvnmation ix pioked up by the
lcarney on g partionlar cecasion, a o paeticudar Lo in a parthon-
far plwco, dand L - L vemantic nformation g no sael aesosiation
willy 4 pardicidar Gocisfon of neguisition” {po B33 other disting
tons follow withme the aced for postbating duad syszenis. For
exmnple, eplsedic tasks probe for infbrsation about the acquis-
ticn opntext wherpas semantic tasks do not, providing ample
potentis] o differentinl effects of experimenbal vriables,

AL Dt pame, 8 Dol some of Pidvings “wemcdabe argn-
werds” {or snpamaie spsloms seem warn fovseasive, One dn
pirtigadar concerns the psture of the comscibas exgerianes: of
vemerboriag To rementher geempatic knowledge iz io bove
foaling of leacwing. dut tn remomber episadic hvewlodgs is to
reesperience. One s cold cognition, the other ot Sowehow
this s nest coprtared by modeds of maemery i which episodic wd
somiantic knowdoden wo distingeished solehe by e prose
g alaenee of axsociations (o cordestus] informadion, Wiy
shoubd the aere proseacn of vontext changs the phonorsanalae-
mical enperimiee of rolrieving afermation {rom masary?

A Dedter accpwnt of phensmenatogion) differonces butwoen
semenborfag frets aud remembering events muty Lie in comyid-
wring the nattre of the retricved mfprmation. For exanple,
Frdmsgn wand Rave {19615 e susrrested (bt coriain olononts
i i trroes of past events are paaticadarly asefid in ovabaating
whitr byer Hhose events were ol ar fmngined, These inelude nol
oudy inkrmation ahaut spetial asd tespoead con e, It adso the
rensory quabity of the tnemary irsee, [ sesnantic elabosation,
and secards ol how it was encaded. Although these data appear
te be vepresenbed 1o diffovent deppees o tae tetoes of real wod
imaggined ovents, the critical peint here i that o semo dogores
Gzesy arc proportics of cpivodic reprosentations b geacad, Hihe
getivation of sk Information in episade traees e pegihoric
enipeamat of momony reteieval, o Tidving lerms 03 wore o
shnddate the pereeptual, zemanthe, and allcctive reactions of Gre
inithd eperience, remenbering weuld have the Mwarnith wod
intimaey” that Wilkm Juoes steibnated to it Eplsedie remem-
beeing wonld, that is. The retriewnd of semamtiu inforemation,
facking the record of a particular enceding circumstnee, wonki
B & comsidorably more bamen experieacs,

Mite that differevces f the oapesiencr of renenrhering
aphiodic and semantie talarmation do ot rogube the assng.
tion of separate systems. Thiabove hypethetical account, which
athibutes phenomenologicn] differencey to Hw content of what
i retrioved, does roguire congidensdde specolation showt the
patarres of e snfarmnstion in mummory episedes wd the oiftots of
redivating thal infirmation, Monothaloss, poshing the sehna.
ticdepiendie distimetion abong theae lines seems more promlsiag
thay trying o justfy 2 naw taionemy af menmey,

The episodic/semantic continuum in an
evelved machine

Aoy Lackman and Mary .. Naus
Depedmont of Poycholeqy, Unlverafy of Hoveion, Hoekton, Fox, Fri0d

Tulving's Elwnents 15 inany things. 1t is 2 superh, il disguised,
troatise on Whe philosophy of science, I is @ wniguely inferned
seiemtifie history of the Bedd of memory, including o olear und
eoneiste synopsis of the author’s considenade suentifie sccom-
phsdanonts and o capsule viow of the most fnlleentisl anpicion!
brbings in amcmony vesearedr during the st e dneades,
Finally, and perhaps most Bnportant, B prasents a genersd
[:rr'n*:th(ﬂ:-r«\?l:'crld1 svstn - Gonersd Abstnet Processing Svetemn
{CAPE) ~ for the stndy of human long-tersr memouy -

&5 philosephy ofsclestce, the huok Hluminates the grocosse



of “eonsenwal vakidotion” i contemporaey paychobogical inegut
v, B provides cogent swpastives foe snbstiutng prosadares of
" eamemicad validabion” for covtaby hidsteal prescigentie prodifoc-
tions, Pob ik sotwiwhal dHFarant way, Tudving provides guide-
birees for converting mamy of the ieational prastives of th fickd
Bres pstiobead gtees,

As g history of memory research, Tobeiog makes o oy
enntribution by inleprating Hue dut il Hocorles from eogoitive
jrerthology’s nvastivation of momory whtbe thease S devebnr
vwenbif pavehobnne and Beain-danmeed paticnts, As we v
preevioksly drgeed Mg & Frakass 1978, mast recent models of
srertiary uat e soeionsly aviliciaod for copceptuabizing miney
wr o shatie srstens rathee thae as & denaode, ovolabonmry systist
s b suggested by changes that seeur during chifithood and obd
age. Maus and Halss: have forthor sogoed that s developmental
perdpective hekps to clwife o nsmber of ssnas, soeh gs the
rulationship between sieedore ek praeess b ahortlerm met-
oy ek thie st ben Betweet sikonatic a0d controdted mem-
ory provessing, vhich sy prove dilficadt o resobve Breoogh an
solyibs of di asymptetic perfoemanee of the wbdt momory
sydteny, Alond thede same Bues, Tubeing arguos that both the
devetapmental nnd briin-dansgud Bemdeeas holp to eitablish
anct debine the spispdiefsomantic distivetion, While we might

quibble with some of the detalls of Pulving’s review of thase .

Heeritures, wod oven i conciisions that he devives from tham,
wetr ave virry ehenragid by his fategration of these Dolds into the
et of the memory piychologist’'s hvestipations,

Ax o pretheoretion] system, Pubeligs inteodustion of GAPS
vepresents the next logice extension of iy work toward the
devalopment of wn gvgratt oy of the waiurve of Iongdenn
remembering. GAPY chbiates and strengthens Tubings oo
cuchinig speetictty hypothosis i Hrlit of recent empbies] Bodbngs
by ovbebag the coneapt of "eephery™ fom a earkior craof the
discipling dned extensively claborating spon $ho balbe notion of
thut: Erteritetion hibwear b memory trace i Hhe oliciting ope,
In this context, the votivn of coplory seeas i have both an
koktive appeal and the ety o intedeate & nusbar of
dispatrode tlens and corpivieal frecings, While we espget that
treerpeiesey eetsernachey wibh dpond & peneration testing wnd reflidng
theis vomgeptuabation, wi wish Bt ibwoudd bave Boom posatbla
For "Fabving tor Bermadice tis coneeprts snd the mtceeckationshins
wenong thent.

Tubviny's book's mor cottelbatiens i the above three areas
et oy B sepproaintiod by o thoreeggh codelng of the test;wi e
i digsgroemam with the antbor, however, regrrding his fogis
tormse poe the aeeesity of postulnting oo dstingt bag-leem
wemory stiees, B accords ontologiend states to the disthngtion
huetwoen episadic and semantie maemory. W are puesded by his
Byshubenes on paairtabeing this steowy ehrim, ospoetelby whep it
SOEITE BATeclsr b 1o proseateiion anddelonge of the concepls
it QARS syatem. Although we Bed the semonticfepisodlc
distbnetioe foueistiobe usefol, we ave snable t0 seenpt It o
baving straetural conelates, We helieve that ol momory starks
o5 axgrerience which imepediately contmencos b shod the son-
bexbuak booarpipments of tho nput expévicnoe, Any ooetdey
ean be focited somewiwere on a trfestory Tront highly episodic
fiey the secte that antoblographien markers are inthngtelby fnter-
twingd b the momory espevienes) to highly semantic Gn the
senge Hind tha marmory experiones doss Aot incorporae spatia
dorseh bevepenead indratation)

Why shoold aff memories ba iy the process of hocoming
semanbin? Comsider o gonerab-purpose auchine, one that hoes
srhigved ity dominarion of the curth by vletae of iy goneratity of
patrpose. §t s rebabively suadt, wuakby wncbor six Goet in heighth it
by osnprttieehy wonk; B3 sdowenweving, Tt sensory seulbty
vangios From mebioere to pooy tmong it aniomsd colleagues. {t
Bus tver mmiegtee: aciprtation suek os tosks, o gquills, or csouBage.
Wit dood it bave that lae givon it sech survhoabibing? 1t ean
sabve a potentislly ufinits veoge of probloms B its effiels b
strvive wned ceproduve e Kl Ut i the maspdng aud tha

CopprentaryfTulving Flements of eptsadic memory

sigpifiveace of “goncnd iy of parpose. " Cher carrvigtion i3 that an
eepved generabpuepose machine needs o vemory syitom that
stebgrs Hu fnnttory pepeesentation of episodic pfrmation st e
opEiiat b

Wiy shionbd a generabpurpose problem-sohoer tivest scif of
the epdsadio particalaeitios of B expovlenoes? The aswer i
ehrvienes, Cenerafity of poepotse regubrey abatmetion, aud epi
soelbe infpraiation is weocdserily conevete. B i uot Frefpbul B oy
general-porpose problumesnleer b comamber that, o the fast
fulk smegiits, v B the feeo with the beoken bronch, aear the
siventt wateefal], @ e anbmal having blsck and yellow stvipes
Killeak its heather, B caes ot afford @ groat ndaptive whvanbige
five it ter voeall, s8 o ieechepenchent and wnechaod memoey, that o
birge anfmal hoving black and vellow stripes chteed soeious
sergsirgg on {he pard of ity fathoe on e partieabaly hol day in the
Barge menadowe while the Biee Bowaee were in bloom, On the
otfier Baendd, B iy ostromely etk foe chis kind of problemesolver
ber eckikdnn the hneadeckp that, whergver and whenever erneoiin-
terne, Guge snimabs Beving Biack and voBow slripes we to b
svoiced, B other words, an evolvod genond-porgose machine
exceb ot extracting absteaet principhes of Broad ek todieiog
atifity Feom its Ehbedh set of coocreto exporicacgs, That is what
i foe bt that bowduat s adieptive histoey B equipped it to
don For gtach s aystom, the st chaescbaristie use of s ntelect
B Lev et it oprivectie experiones indo semantte memories, b
takeeend pracdivity B v shrip its world keowledse of off ity
eontixtupt infavmation it Bas no rcbovimen boyomd the i
cumstices of the stivmedus dnput, {1 iy very baed o provent this
Riveef oof systern fram fullowing {bs mutweal prosdivities,

Mok thit 1 Bt Beow bried, Verbal-bimrning pavehologisty
bawves sk 1 bkl net of dovelopiog siteations destgned to make
sty contibgent on the subpect’s ability to overcome his
spitif vencbotoies b abetract, Flie nobe Bearnbng experboenf i
an exereise i eounteendapation. What works w heop the wolf
fbom the door, so to spoak, will ot b 1o sugeisslid ek
mtnct in tediiond worbal-earoieg stedies. Cae 38 hand
peossod to tdndk of matieally octuering siludtioas whee o
rpanbien b redquired bo growg and retain 2 et of pavesptions
aving ner ackapliva weility whatsoever, the only saliont proper-
tiew of which are the fact thar they cecirred ot a pieticubar Hing
andh ahoce fin the experitreents] Rburabory it the appointed day
annd Bowrh The rote Jeyrndoge evporvisent may bo aoigoe in this
iapand

Movevibichess, senuy of episoces iz an abuobute reguisite of
thois process of nhatedstion, Doeeouse i i generaby notadaptive do
abrstract Bom single ineidents. The walbadayted ponerabpie
e problem-selver should ot divest itsell of wribeay and
treabevant episodic date cotd B e seouabuod enongh opi-
sudos o ko what b sebitraey and lerelovant, Bemember the
ayeiepeah whwe ohservis serious sorcamdng by B Bther in the
prosenee of ¢ faeie, velloweand blaedestiiped sujmml on o Bot
clay i Uher Javgdes snendaw white the bive Bowars weore b bloo?
Eatere eperitned: oy ibentify the sabient Batires of this expen-
enve s the animal £ treachevous Beast) or the mewulow G
thangerows phioe} or tha simson f heardos thea) Aceordingly,
a syvatere that s deshoned o conveel eplbsodes oo semantia
pbueiples s soon gy possible shoudd nevertholess have the
atprtezine b retiabn nosundeod, unibstracted, and sngenerabited
infoemmatiog fie a while, just to so i it Bits into s gsaful podtern
sommirwdiers abong the Bae, Indeed, the counthyss cotfege soph-
oyprrs wiho have servad Bithfully in verbeldearning cspert
ments prrove bevond pevadventers thar the fuenwe el o
this copathy, evon i ot ahiogother R Fhe sstete stedent of
hanenare smendatban, ebmerving s wadomdited aapnbibity, might
naturbby poreeive i it o oomory of Legualitatively different kind
fhoen gencrbind sepantie wuderstaedings, However, the ob-
starvesr withe a ditlerent starting poing might see i s copodity
mereh somantic mevories shoraingg ~ potatbve dhteotlons
i i el comrpreaky fo mctanorphons inte the genevaliza.
thosts ncetaergs fobevubiedd thoun b beeosne.
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Commentaeyi Tulving: Wisments of episodic wmenumy

W rooommsd thid Bderesicd readers nol stop with the
Privie, which promizes mmch loss tan the bood dedivers.
Drespite e lact that our vlew of seioamtic and episodic asemory
i iy difforesd fvom Tulving's, fow other recont monngraphs
Jave s stimedated and entertinmed wy, Tohving bos by hoon
a Driflicm Lasndd artiondats representatiee of bis discigdine, md this
fopak i a0 for.

Recoding processes in memory

Eiheabeth F. Loftus and Jonathan W, Schooler
Depariment of Fspehalopy, Umveepty of Washinglon, Seatile, Wish, 239185

As with so muny of Tulving's contributinns, the broad olswerva.
tons and provocative oty contnined o Elomenty e cor
tuin to inluence the fature dircction of iemory roearch, 1a
Lo, Tudving's new bk offers wn oxpansion wid defzmse of D
HITR distinction hotwenn suramndic aad opisedic momaery, Ia
wcheditinn, S prevcnds 3 fremowork for stadving epdsodie memnoe.
vy, cilled GAPS for Grnoral Abstret Processing Sysiam. thal
auilines & gonoed ael of epizadiconemory principles, We de-
sevihe a fow kernels of CAPS wisdom that are particndady
sszinglinl {0 our dwin restarch progant

An Tuhving carrectly notes. ong of the panasive faets ubout
sprigodic meosery hay to do with ohamges suey Gmo i eollee
Gom of wn pveal. Seme olsages wre due 8 retvioval conditions,
while othiers e & iestlt of o amatable eagran ip. #69), Clanges
I the congprmum ntens o8 # cesdlal's variely of processes, and the
torm Mraeoding” deseribes (hose poscesses. Reeoding opera-
Hons ave ceatral 1o the fmctoning of GAPS.

We ore sympathelic fo the action of recotime. Over e Saxt
seeverall winers war Banee comdneted cagarimonts inowhicly sabgoets
view A coaples ovenl and e subsoquenth exposed (0 1wy
olten mideading, information abont the svent, Por aiample,
thery ray se0 R pass ayindd sigh b cee subsegaintly Meld” #
w3 glon sign, Under coripdn condithong. a substantial nmber
of sulsjoets will recall bavlag seen o stop rather than the vicld
sign. Baen strong inventives hove Riled to produoe the arigmsd
ifprmudion from mewsory {Loftas 3553 We bave interproetoed
those rendts booean that mbroadion to which & withess s
exppirsct] alter s gvent s integraded fno the wildess's medmney,
Tn the terminology of GAVS, the original cvent hos boen re-
cadad s a consoguence of tie postevent inpat.

A question arises a5 to the fate of the original evgrams. Some
havve suprrested that, oace fermed, theyrare never clinged. The
news dnputs slmply provide sdditioonl monene trees wiich,
wnder progerconddions, cim bo diseriminnded Fom Qe origivg
omis, However, gur vicw and & stromg i plieation of il reaed-
W process ax onvispad in GAPRS suggest that alter cerial
modifications of the orlginal engamins, it should niot be possible
to ntilzme e Information that was oviginally contained in memo-
v, To show the veonding hyputhesis™ to be inerrect oo be
<done guite ensity: Al one needs s to demomstrabe the osistono:
of priginad mfarmatien slter reeodinge s allegedly eoourred,

Fabiag corroctly aticiprlod thel altempts o sy e
recoding Dypothesis wonld be Brtheoming: Tuw sueh offoris
T o Brzey puebdishind {Bodarkan & Rowers 1983 Chadstiam-
san & Cohalek 19830 In those stedics, subjects were able o
dizsaciale misleading postovent fnforcantion from originad infor-
malion even when the pestevent infprmation had prosomsaddy
abready been reveded. In oome of thoss stodics the ovitieal
mamigadativn invobaed context roinstaboniet just prioe o the
{krpd med oof rocadl; in theother, the eriticat manipulation fyealvad
a seonf warning sl the presonce of evroneous frlormation.
T4 ton was given fust prior to o recall,

Are wi, and GAPS, wrong twn, aliond the fate of rocoded
information? W think not, With O aid of twed Sedeas — the "Tree
vadioa F oard the “consciogs aet of ratrieal” «wo mey bo ablo o
Hatingnish Botweon these stleation: where it i possible 14
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recover riginal infarmation and those sHuations where i may
a0y be possible, What appears orecind is whether the criticad
mankpaiation socurs prior to conscious recollection or aftor.
ward.

Wby st comanings reealiection be lnportant? Supyiese the
postovent inforavation leaves a “lree radical” or “Trop frayment”
i sneraory {p. 1323 that §s, o bt of episodic infnmation -
tached Gom e ropt of the memery o the episodo. Tulving
Dedieves that, Tioe Broe vadicals of the ehomice] world, thoese hits
of mamary s highdy reactfve and wnstable. i pay ke Und a1 the
tirnes of the fingd test, these fragowmts hecome laminated, viathe
acl o consoiaus ralriova, 0 the maemory o the episode
Accordingly, prier o conscious retrieval it i st possible to
peparate these bits from the oviginad enpam whergas afteraed
it way be exceedimgy difficult fnot impossible W do o, Beoent
expements i owr Mborstory {Scheoder & Loftas FIRS) provide
st fon e progosition thet onee suldects consciously re-
(rivvd & piecn of misaboration, they are nel voadlly induced o
recover Thi: origingl angram. Prior to conveloes retrieval, they
ari. Yo short, we prapose that bits of misteading posievent
infornution may exist as free fagments until a subseyment act of
eetrieval cotnpletes tie recuding priess,

Tubving i sympatlictiy to the duporiant vela of vonscions
reectection, For Jimn e act of rotrioval s an Vovend-ife
mental wetiviy” with mony “empicically identifiahle conse-
aquonees’ {p, B0 Por cxarmple, {Uinoreases tie prahabilih it
{he event will be rocalled on a suhsequent ecoasion.

How “conscious” mast the act of rotvievad be? W agree with
Tulving's eanphasis on the distinclion between eotstions and
WOGISTIOUY  prosyes, onuuiue processing oovaindy i
needed to reondl epimdio informationy that s, by definftion,
redrieving an oy sndfe oy gkt inchide g sonsclous dwane-
ness ol dhe temporsl and spatial details assovinted with ite
el Dihar recent rasearch tolls ur that one’s veactions tp
information oan be different doponding wpon whether it &
pronessod consriousty or suldmdnally (Marcc) 19830 Yot qoos
tioms Tide {33 how conseimady does one poed e process posie.
vet infirnation o order for a free Fagamesd b be Jnd down By
Gre epiondie syatem® o {1 how consoious ast the act of
redviavnl bo in order for the roeding process to be madmably
completed? remind ws that the aotlon of conscivus momiad
activity is readly a matter of degvee.

Oar hope is that investivaters of epiodic momory will teke
Tabving's distinciione s o starthag e snd ran with them, One
Qirpetion s 1o distinguish firthor paong tho various types of
cpitodic memary, Terted {1959 has alroady suprested that
thematic episadic mamery may difler fram memorlas fr specil-
fcaplsodic detadls. More specically. she observed thattislend-
fng postevent inlbrmation roparding o specific episedic fut by
He greatest offect wlon @t v prosented some me after s
urivinal cvent fund just prior o the conscious soml) On the
vther hanwd, seisdoading postovent information rogarding the
theme of an apisodic mamany hes s groatest elect when it iz
proseaioed immediately after an origivd event {and some Hme
prior 10 conzcious recall). This resull provides support for a way
of furchor dilferentiating episodic memoery and extending tie
Grodthed work that Talving haw begon,

Inference and temporal coding in episodic
memory

Fobert M. MeCatday
Logprmest 3f Fhilgeapiny, Emo {iaiveesily, Alaeln, Go, J07R2

b Hernnts, Tabong repoaiodly deseribos opisedic and semaa-
tig memaory as “lanetionaliy Jiffarent vot closely interanting” .
¥ They are neithar “completely sepavale” nor sharply dilfer-
wd” T 38 and, fn faed, have many rimBavities. The coucial



patnts ares (1F thal they can operate fmicpondently of one
anvother tadbelt less effcienthd amd (2} that the episadie system
more divecthy registers mlormatinn ahowt events boed ahoat
their tooporsd relalions i partioaknd, the renrgmbrance of
whieh svontualb booomes poeabiacdy centrad ko selfandurstand
fgr due theat bt fecfrims an individuals sense of personat Tistory.
iwireg insists tht ol events ame unigiee fpresunnbly i virtes
of thedr spatiad and empora] egordinatis) aned that the "organiza-.
rion of kunwledize in the epbiodic sysbim ix eanporal” {381 It
stores information aloet the toaporal refations of events i “the
remverberer’s persoonadby expertoreed thne” [ 383 This more
Girect regkstmtlon, apparoath minimizes the role of infrenoe
fy thote rotrbrval, Fudving's vemmarks abott these setoliogrpid-
eab events and their moemonds wanipdation, oagh, wom
problamntie on certdin counts

The directiess of episotic engudisg b unebeay i the ahience
oF any eriterion. Tobving's ataount i at beest Heitly inferentia,
The encoding of ¢ partieabue cvand inclades referentas to its
remgroral eolubions whih Cothor simibae or related events” i, 42)
provimusby eneodad i opbodie memory, Inference, thowgl,
tuuish geveby nnderlie e resognition of mest intevesting vari.
elies aof evenl refatedned,

That epiedie memory B oo port of propositionat o
windhel gean raberadly b evgendor expectations alwut (he role of
inference i is operationd, Talviog sssovts, however, that the
inferenbial capabnllty of the episodie sustem iy “relatively lim-
tredd,” o5 onr krowlolre of cvents’ “eontents and teporad dates
to by pvents noeed tet be deducible Bom other bnowdedpe™
fir 3% Yo he abe bolds that grining socess 0 the contonts of
epbndic momory b deliberate process . 485 T fut, we often
gsctetabn tha time of past apbsodes fn owr Hues on the badis of
eomsetous bferencos « oven whon we are othoowize eheae abowt
Bheir cvueisd satobiographiont coments, Also, these mferenoes
tvpically concorn ouly the ankobdogeaphival coubents of other
refibed cvends. {Fhiy eoherenee amony i attobiogeaphieat
pontents of ovents o the epivedic store is, peosweeasdly, the
soures of their personal significance.) Bithor of at beast twe
steations demands soch inferonoes, Quibe ofben, we do not
vhende temporal Gnd even gpatialh dimensions of episodes,
becuse they are voloviod to the sipoilcancs thuse ephiog
baded fiar s pressonathy, But even more frequently, wo dowot fund
catsttoth i belpae ad the e of an event's enooding the sigalh-
euters tTeak wibf sonrue o it b vivtue of relitionships Bt bhos with
varists st epiodes - rebationships which buarne saliont oaly
ayx Fynotion ofevents we hivg vot o caperiones. Conseguenthy,
the episodic sypstem will Bl to eroode the relevant teraporal
refabiimalips with those ot epiodes that will evenroally
prove to be sigelficualy eebited. Rather thin behyy mbnimathy
fudtyneiab, apisodic procaising seems, st least some e e tiveee,
o brer pseniindby inderenbind,

Sinee Tulving doss not mdicate that the enoedbig of events in
the episodie system is exbunstive with rospeat to their tewnporal
vebutiony to il other events provieusty encoded in that systewn,
Fye rvusk argaee that “whongver apisotbie ik tratton is retrivved
ooy inforenoos, B turaes ot et infevences sve made ort e
Buesis of knowbodbger of the waakd” B 4, that bs, om the Besis of
the comsberents of sarmantie memors, This vet, however, subsbug.
tiatly ohscieees the sease in which the cpbotls bt aat the
sednbic, sytbem is pecokhoely watobivgrgthbonl, aad 0 mdng
migas the role of episadic momaory gencedby, I sweh inferopes
o these, bused exchusively on the antobogragbicn] contents of
athier vekabed evonds, B into the gt of semondie ooy,

Sinee Pubving azements f ecphorie information in tevms of
thes commpatibibity of Feabure bundbes stored by tee ovgran and
autracted From the retriaval cun, lds fshskpnoe on the anigee-
neds of {the encoding off events, the diroetness of that encoding,
the essentinlly remporl grgaobation of the episedic stove, sid
the Hevited vobn of Infovence in e feaetioning of e opiyedie
syskeate gorrs hther Serabovant i the cases ol He Dest theea) o
anireeperriant fin the cise of the lusth with respuct to hiks synovgie

Cormmentarg! Pabving Blemonts of eptisodic memory

bie trreshobt motde] of vebebival, This bs expooiathy teoe i be
sibapts the exteemely eozteicted sceound of the contents of
eiisaibio anamory abecheit to ot the ol of the previous s
graprh. Lo achedition, it s ancdoar fgdven s {!mtailrlemt'tum}Wh}'
thant enendbizb b ot sppdy coualy wall b retrieval §n sesindic
Gk bt

For surianarlie Huome, Tulving veviews plenky of exporitental
evidence By disttngeishing the episodic- ind sumanticmenrory
sestomy for bots of purposes, O that bagts Be deives & sharp
thooretical wodge between the Feetusd content and the apte-
blographical cimensions of eventy, bobwenn the fogad chemont
ek LR girttiney of eveots G, 148w488, and between the soran
b eontonts ol svants andd the cveats themselbves, Ha proposesa
brestenlby veonindirential aoeaunt of grocgssing in 3 femporatly
ovdered eplsadie system, Yot ofen inferonces see bogesiary o
dbseover oven the bemporab rebitions of epsoddes. 5o db would
seem thiat Tabving st either ronsirae te episocie domaty so
narrowty {n order bo minkmice the role of mberenea) o o
seionsdy Fndt its hoberest or e st faether restrict both b
theoritical peeount of the uphodie syskem ket Bis specifie modal
of iks operstions te phesstbly confine thel apphicaion to eplndic
plienormens abung,

Wy cimclusion, thongh, i god negstive. Tobving bus provided
atr extromedy suggestive explonstory shotch for bvo subsystens
af hanan propotitional memory ~ sulisystems, however, that
apparently shave 3 nimber of priveiples and processes. Fhis iy
terk Eppeoysisbent swith either his elabms abowt Boobr inefopomdont
Bt ioeins o G b takes  Bharal view of the eptsodic dotai)
wbiowt any sevse of diveet registration sid temporst organiuation
in the cpisodie systeny — at beast onkid doe ferther elavilies o
fatrer ebabins,

The episodic/semantic distinction:
Something wortht arguing about

John Mortone and 0 A Bokeriagh

*EIRG Cotprifve Dovelagmand bk, Lordot WOk O8N, Brgland pnd
SURC Applips Paveholony Uait, Saminitge OB 28F, Enghind

Fradving {943} hos provuced o seclouws extensioh of his ovtghgt
ithin. He faces the Fat that the mentory we gse from day b day
Yias e Bner wometer vobnbion o the pentdy ssod Wi the abovatony,
ot the old vorbal-bearning axperimends, st he greates &
framewark by which Hds range of phenamens con be oncom.
psseab, 14 i st & modest schenne, with ouly nine elemonts
vebeting to internad provessus amd tated, and 2 i 2 gl commen.
by on his fprobably seewete) dsmessmant of bis strdioree that
b fears best “wayons dospaies af the complenity inhaveat in
feliish schame . " ip. F38E Why shoukd we expeet prycholagi-
cof enoddels to Lo simpler b oadevskon then, say, bischenrical
Gyatios?

Pubving's achdevements Inclode & very elear differentiation
Between twe kinds of knowledyge. Oar fivst chatlenge is whether
o wot duch @ ilferentintlon juatifies & sepatation nto bwo
systemes. H the bwo kinmds of kaowledyge were i 2 single system
thekr very patiee woubh strongly inloenes thaie properties, the
conelitiong ey which they are stored, the ways in which ey
can S st} be reteieved or wsed, The advantages of having 3
shghe momory system bstealt would inclade, Bran ghat the
riparties of different kinks of knowbedga wauld vot have ta be
aserilied o the systems in the yathor apobogetic way the dita
rearire, Thus, meoy of dee ity distingthve stizibutes of the
two systems belmne quaified with “more” and “hese” We
Givenss Thets bebow in rebation tenfoct. The secdand advankaye ofa
singhi systen is that the distinctions ave alfowed ta be blurrod.
Fhus, ko lake ong of Tulvings osteples Gy 455 suppose o
stucdent is tobd that Frend wis boon in B350 ind & week fater
bearns ot Pacloy wis Dore o B examgdos of “prapasitions
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Conanentory? Pabving: Blements of episadic memory

entafling temperal rolatons I semantie memory.” We might
dseover that the memory for this duermation bebaves mither
{ikeer eppiendic or Bl seopantic mesnane, This is aleipht boomse
cpisodes can cenbain “semantic content,” which om be toakad,
for instomen, for inferentind pairposes,” on the sime Basty tha
apphias o somattic sy g, 033 Moo worry s et o
wonddr't, by mosingle sk, be ablbe o determine which svstom
some fnlormatlon was in, bt with g single svsten ae rkzht be
ahle to do without eovivalont guatifications.

However, althawsdy we support o sinple momornr svitesn, with
gne releiowad mrethod {osimgg different kpds of retricvid claes for
differemt kinds of information), woe stspeot th we ant ware in
agreoment with tho spint of Tubing's proposalz tan most,
ginghe-mtaory theorists, particidady when Hhoy {road slbkpowl
edge a5 aquivnlent, Mare sovious disgresmant oecurs when it
contes 3o the specified proaperties of the memony svitems, and i
is o sowne oxneples of thave that s now e,

The moditication of memories. " Mutabidity s one of the dis-
tinctive charcteristion of onprms of events” . 168, Fudhvingg i
erredtf heve he s tadking shoot "Risctboml propecioe” He
eenoding provess be covisiges "that beingls] aboat changes in
the angram’ i, 1641 implics that "wiimation of povtam inforimne
ton orfplnally containged i (e engram] should not he possible
after snooding hus tolen place” {p. 168 He conjectinny that
altespts to tost Ve hypothoeris “will andonbred]y be fortheon-
g, In ety thoy B Serthopme,

Fubving citey ag oxporiendad snggreed for biv thoesis the werk
by Ladias amd Doy eollodgues {mg., Tofos, Millar & Burns
VB Lafiass wiador findiog 15 thad subjoets who are given
Inconristand postevent inforiandivn ahout details of a proviensly
seen slide soquence or fibn will be wisted and will arconectsly
remember the feceasistent detils as boring beon in the ovigind
FEOMERGE,

However, the facl that subiects can bo wisted by subse-
auentht presentod nconsivtent information dees npt reguire the
assammpdin that memorices wre moed fied, or “recoded, ™ 35 Tube-
ing puts 3 e view, biscd en e assumptions of @ rocendly
Lrtmadatedd mede] (Mostna, Plammesley & Helorian 1980,
wonkd be ihat memorios omntd be modified, $nffienliies
vocatling the original defordation are due 1o difhoalties al o
wieval, We ol that when subjests aro shven posievent infby
mralion, & aew ey record 8 formed which contains the
ingpnsistent wrformmtion, Ty seeged copsdsty with the memery
rioeie? for Bag origined evont. At the thae of retrievald, saldocts
will form a duseription” (oo Nuromm & Bobrew 1575 tha
searclies wemory for the inforasation to bo retrioved, Under
mest ciremstanees, a5 in Lofiod’s sudins, we nssume thal the
desoviption wilk be blased 1o relriove the most reconl. relevind
Headed-Reword, However, B shoulid be possible o overvide this
tendanry, What will be vetrioved, then, will iltinately depead
on he conditions existing at the Ume of recall {in ling with
Tudving's avar posilion on wny other dssaes),

A sty By Bokerdan mwd Bovwers (1983 shows 1100 wo gre
vhgli. Bakerian and Bowors notod (et in all of Loflas's stadies,
subiects were preseaded with les fems i a tandam ordor with
respect 36 the oridnal sequence. Thay argaed tha raadomdeiag
test jteims mdght prevent the formation of a desoription that
wonbd aated the reord contaimng the origimal information, In
ordur b tost this pessibilty, Beberion and Bewers movipubaiad
e rcder of Bost iteana: Choe groomgs recoived e tost demy in o
vandaan erder; the othor groag reacived ae dost dloaag ina fixed
seuener e, an order hat meiiched that seen during the
original presentation), When sebdecis wore given (s i g
randam erder, the nisleading offecis of ineonsistent postevent
information were found, as in the Loftus studies. However,
when given test oy jo o fixed segquonce, 2 vast negority of
sibjents responded with 1he scewabe information snd did not
show the mislesding offoet of postovent informstion, Those
findings, a3 wolt as vibhers Bowers & Bokorlan 1988, are
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prediciad by owr Headed-Records moded and support the ne-
o that, snce oncoded, memerles cannot ke modified.

Yhe absenoa of effect ke sormontie remory. In his discussivn of
affect, Tobving shtes fhat it makes sunse o aswme that only
cyivaie momory o slfoutivo components, or s dowst thl alfen
prhaes @ paore bapevtnad vodo i o episadic Hing in the semantic
systear” {, 423 The hoavy grbifieation in U seeond alause of
the strong cfaim in the fst is symptomatic of the attempt at
alriet separntinn of the systenns whan fieed with contrry data.
Reviewing some of Uie ovidence will help to clify the imue.
Foy exanmpte, Teasdade and Bussoll {39531 have shova Uit mpud
wam affect the roeall of words varying in thair affootive conmis:
tons, Bubjocts Jommod @ st o positive and aogative worsds
while ina “novral” stato, Wenbioeds were thon tadwsed 10 be fn
abappy moodw reesl], they relreved mare pleasant Rems from
v stfasdus fist; i sabieods wore incieed to be I asad mend at
rocabl, they rememberod more waplensant itome. A sigilar
print 8 raived by the Badig of Dower and Cifligm 19746,
Posilive troit scicotivey wore remembered hettor if they wore
jedped in reforence to The sef vl than Ry apcaning or for
sound, The “selfeolorent”™ condition and its iafhacnes on the
wremery far affmetivedy boadod traite cleasdy canni be viswed 5s
operations sobely within the episodin systewn, Tulvhyg conld
argire that such fndings ave e visall of s Interaction betwoen
semantie aned apirndic mtemoey systems and beave the semantic
systems [on, tnovg precisely. semnantic Envreledge) totally froe
fromy affect. In this woy, his avcount would appevah onr own
shagle syslem aooom

starmcry fe yoursg chifdren, " The adbsomee of episodio mamdey
i o chidddran™ {p, T dovodwes & curions pdteriion. i seams
o dopend an o siviel reguivemaean for including In episodic
meanery the nmintenance of tempeenl erguisation e meme-
rieg. Yot memovies, D Hae sese of stored, wsable fnformation
concerning events, otn be found nopomne children, Thus,
Barrett {55 s fonnd it the wso ofwonds inaohild of tesnty
a3 ted edoscly lo complos, repested eveats, Thus “dack”
was initistly restoicted to when e ohald wis kaocking & vollow
toy direk oif tho side of tie bath o baih time. To uge somp of the
criterfa in Tulving's Table 1, the source of this stenw to bn
sepsation rather than comprehension: it concerns an event, il
hias suif-veference, it is context-dependent and wiaerable {
mondds Iter fhe pse of the word haed gonesdised). Marbe we
aeed a third, eardy, systom o deal with s plienomena,

Codn. The poists wo hive ridsed are net craciab, Thay meraly
ehip swiy w1 som poriphoerid mrpocts of Talvings fnsaewirk.
His ool sots standards for the serions critic who will have to
provide an altormaive vigw with the same scope and more
utilty. W hope one is fethcoming,

Bridging gaps befween concepis through
GAPS

{arg-(itiran Nisson
Lopanmont of Pewcholony, Wniversity of Umed, S-002 oF Umed, Swedan

There is 5o douls, that Elements of spisodic memery will be an
Emportant conneptund source book. To avy opinkon 1 i5 o funda-
menk syndeihelion o uanory vesearch: i s gich o fact and
thoery, amd yarpvocdtivie in specubttons, It provides o mpst
onjayable resding oxporiense in many rosposts,

For many voars Tidving's maost important cantriboation to tho
seinnee of memory T been /s a loontder of fasic oomoeeptaal
tools. This tzaditfon e comtinued in e bool and the ambitions
wre extended $o fnooiporate tia madn concopts into & general
feamenark ~ Cenmal Abstract Procossing Svstemn {CAPSL

AL o general lovel GAPS can account fur sogmy cappiricad
phoromen, bl Toeiet it as o disappointimt that ne unighe



predictions cin be made ot the eeds of e famewsek, Todving
vuahl, of course, reply to Uhis by suwvingt thast this wias never thy
pnirpmse: Frmoworks sliondd ol make prodictions, ey showhd
b betaciskie, o by viows stch asswises are not sitisfaotoey. The
hatreistie vabue pize se bs B oo often seon us the fmglortaut aset
is current theoretival Rrerrabarions, This i wediriue boetase
it constitubes such 8 pogr instrineent foe ovalisting theoretical
Fovrmultinns. b o Tugs theas seegmeriver thk wis wil b ever e ablo te
determiee the seloreidfie vabon of browd Bameworks such as
GARS.

Frre s roasen Hiose theoretica] views that ars skl 1o be
bigh in hearistie valoe s often chsely rebued o comon
serge, Fo zome extent this b tvae foe Filving's consepluadisa.
tiowsr s woll, There by o et daper b this The listaey of
strtenee B thowe ot shmost aff inbedleotont sclbjevements of
fLeshivy wabue ave those thiat see ol inumedintely Diwspatront.
Tubitsgt s lao dwire of this Fet and stites explicithy, that "gven
the ehoion betwgen twa otherwise eouivabiond e, b owe that
Gity bess readiby into what we abresdy kaow may be proferable”
Elulving 1978, . 3k

B comtvast to the common-sense natoes of e geneead for
mupbuttony of CGAPS need abio the opiaediofsemantic memeny
clistinection, theve dre indond thaaretical principhes in the ook
that b not conger with contmon sense bat go afong very woll
with o massive amoune of eopivieal ot Probihdy tha bos
exmnpie of this is the theorethoad principle cmuating from Hhe
vecopitiondailnie phevonesten, This plensmenon and the
veeomnitionFailove Renctlon axpreased by Flesser snd Tobviog
FHOTRY arc nof ol alf imemodiately transpirent, Dut B i oan
futvlgrabng pleemenon and the Reeclion summivioes an i
gressivio amnnnt of dika that telb as about sometiing we oo
tainky dick nab hnow bebire, :

With respict b GAPS in particubne 1 am disappointed by
Tubving's peasouing b fow basic rogrds, T i ehoe thal GAPS
chisertbes o relutbeely pussive porebotopiod systom, Dn view of
thiis b awnodd Bave expocted, far exampbe, aieve newrohinbogiond
veteakation th 1 ok prosend axbibited, Fhis bs not to sk tat i
penerd a nowrobialopicnl appratch would bave baan the only
appropeiate ome. However, once one has decided to ik about
peyehnlogical processes it seems hoadedgaate to doab with those
s primarily passive in oiture, with homneubed ko dgoets o
puver virkot aspects of thie wel of remgmbering, We sertainly
Fernow froen ek cvrrent vesonreh e getive sulyproseises de
irevetvrdd dn the el ef revecmbeeiang, Che canrat helpwondering
whathey the B clements of GAPS, acoompaaied by the encod-
i specifioky princivle, are ondugh to cecownt By The vk
(s of retrieva] in which reconstroctive prgtuyses are promk
nently imvolved, The pestebee of o homunodustihe “memory
st ks nod o oruvinebng way o uveid the passivity of GAFS,

1 Buebby seggreon with Pubiing that 1 bs mipre appeading o gl
sbeer er dnbeenition bobwens eneoding and peteiova than i w
wiew Ehese sepueately. However, §do net think that the specili-
euting of alf the elementz of SAPS j the bost aned most pae
simoniabs vy b argue Bre this, Reatly, the “encobing bec and
the “retrieval hox™ are deseribiog the swne Dasie obsereabioy,
processed, and stabes, wd there 55 a0 need e aoseparation of
Phagzt buvs veesdee Bagpes, Wkl weos ek ber sproa iy s the obeervable
evernl, g prbrtioodae e of Bt event, and the cogaitive
covirofmant, Fhe rentemhorers register the obsorvalle event
i Hight of these demands and their previess kegwledpe amd
expirvnse, As wr example of the sdvantage of such o view in
comparison to GAPS. 1ot us congidior when Bappons wihen there
B res retobl gt bve exportine of o covbaln cueoded ovent. Dy speh
et e subject e stEE masags to vepeoet the correct event on
the hiis of disearding avaibalble rasponse afternstives, Shnee
thers B oo eoplide infarmation, GAPE cannat acoant fur tha
eorrigt response made, This is possible when compbugining the
paetivudar etk demands b relabion to the ovent por o ancd the
eopmit v creirorment of the romomboegr,

Comsrentarg! Tubving: Eloinents of episodic memery

Ao the rocogn tivndaibure phenomenos b boo imon.
tioned i posiive foems, 36 shoudd Be added it e apinion
Prabwieye doads tae caitby with the dats shewhie deviations lron
i recoguition.faibare Rocelion e, Beyr 198 Codiner &
Tabeing 95 Nilsson & Shaps FU5D; 19813 One o anly
wateher ow suek of o devistion o how sy stodios shawing
sseh Geviations ore would necd fo opdar b osay that the s
arliireod Batves fvvatiahin e some Brgute aspeets of the rovogoition.
Enebuere Soreeglepe

Fudving's Book wilt be read and disegsod by muy, feom quite
diflrent theargtival perepoctives, 1 have disenssed here ondy o
few of s axpects, For obvions rodsumns cotnmentivies of this soxt
are winaty dimminatedt by oritienl vemarki, Bowever, e fiow
pegative nutios ¥ e sowndid are indeed slight s viow of the
sreat wcesmphishmeont of the book s o whole. B covtaindy
i ko celbicien an affinr of this magnibode than to pradnea it
The book is a great achioverment ard Tabelng daserves alf Hhe
vrecht b will get,

The source of the iong-term retention of
priming effects

Mobuo Oila

P sttty of Paycholoy, Thie Ualversioe of Frukoba, Faukie Soletcs
City, MoirfhicRoen, 308, Jooih

Ehaptor 6 ol Fubving's Blepeeats canearns printbog cffects, Fan
vary rberostud in the bongtenm retendion of primieg officts.
Thiy has fmpetted me to do amne experimonds with it

Fubving, Schachler & Stark (HH2) rab sm axpariment con-
cerning priming ¢k gaing word-feagmant comgtietion fasks.
The vesults were a followen fk Althoagh recogndtion stowracy
wiks preathy dimimishod ovor i intorvaks frem | hotee b 1 waok,
priming vfuaty wors nechanged: (i of the loved of blviduad
bt weorrels, prbined word-frapment completion parfvmante wag
ngareebabad with eptiodic revopmithor. These vestigators
eompbuded that prinsing offacts i worthlraginent corphetion
wers indeprendent of revoymibion inemory. They then diseussed
the interpretition of the long-term cotention of primbng olteets
i terms of mciepey systoms sieh as opdsodic memory, semanbic
OOy, i,

Actirdhigr ty Pobvtng of &l (1982}, i is certubn that the g
toems relention of primbing effects cannet be rogavdold as phe.
seistebieian o pisodic megnory, Tulving ot of, doubled that prim.
pugt offieks ware madinted by the semantic vysties., Firally, they
eempsicerad pravedural memory, not propositionsl memory, to
he the spuvee of primbng offocts however, they were skl
untarisin sbout this.

Bt Jomgtovite redention of primring efects duss nof gome
frosn epdstdie, semantic, dr procedmeal wemory, what brings o
st Uitbving hos snpgested & very pew o “Frae vadicals.”

"Tha bong-berm retention of primdey cfocts not aoly By word.
Fragment cpampletion tasks bud shsa b other verbal, motor, md
percertual tisks bus elrowdy boen shawn i the past. For the
presend, ury coflonges sod B lava made o Japinese veesion of
the wordd FramabE oo phetion Bals, We have complobot sover-
ab epeeinanks fn dedor o actend Tulvings rosults and specily
toir gt

W Bave confirmed that priming efocts van be akteilted o
episadio memory for anbe o Jow oenates aftor presentition of
prireers, But Heey ure beprndent of episadic memary offor
thab, We Bt choar primin% effects 3 weeks Rter, slthough
Pabving duadt with priming cfects 1 weel hter. We thorofore
puncrabie the kagerm rebertion of priming offcets B a bonger
pariged than Tulving does. e ovder fo choily the eavse of the
sdtandmenan. we i sovert expoernbs, one of which was

esigned with different praphic svmbobs as primery on the
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priving cffects, P rosults dndicated that with different som-
bids benvoen study acd tsts, the primlng offrol decroased iy
five minutes after the study, compared to identieal syishals
Iretwren stidy und fosts, This implied Qrat perceptual infbyrna-
tine was ome of the inpurtant Beters i the retention of priming
affocts.

How does nformation provessing wfter the perception plase
affoct U retention of priming cifects? W svostigsiu) privsiag
offeety in word-fragament completion o enns of ovels of pro-
ceagiag, W fonad that dilferont lovels of pracesting In the
arienting tashs did not afect the rotention of priming effects.
Moreover, {or U purposes of identilvivg the role of semantic
processing By privdng efects. we compared direot priming with
indivoct primving iy which primors had steong asspciations with
primazd words, The results shovwed Hud althewgh Jiveol priming
ofteots wore exlibitod in both the inavediate tosd condition and
the debued test conditien, indireet primiog effcets were mily
exdiihited By the imnediale condithor, aolin e delaved condE
tion. Retontion of inddeacd prindng effects has ot been demon-
steated dn other papove fe.m, Dantendaim & Brinnd 19800 W
il pot observe jt either.

The rosalty of these bt twvo exporiments soggost that a
unkasen cognilive systom other thaa somantic and episodia
wenory Brought abomt the long-torm retention of priming
efboots. The syetem doos not fvvedve the: oameweord of Tovels of
propossiag, the spreading setivation theory, the lngogen moded,
angl 50 Gh. .

In my opimdon, a part of the system concerns perceptiul
information processing withont avareness, o, in ather words,
an waconsuious porenptand soheme, 1 iy difforeat fom sonsery
oy sheh as doondo aud cehole mcaory, Woe have o gean
dead of porseptunl indoramtion in adapting ourselves to ordingry
siroumstaneas, YWe usually gee, hear, and bl inve wnconscionsly
By evarvday B, For sxanpde, you unconsciously see boohs,
desky, plotares, std soon in vine olfice svenyrday, You can deive
a ¢y while hinvisg o tudk with othery. When vou nptios that
sopnstiing has chonged fn deese sitantiony, pou poy attontion 1o
thir, When oo notles 2 orcsked globore, yor beodat it sl
ather things in your oflioe, 1 sooms ta v that the presesiation
of prisnars in ihe labomtory & asseatially the same 23 changing 4
routineg. .

In the case of verbad tasks, the long-term retention of priming
cHects con e partiafly suppurted by Jexical memory which i
dillerent fom semantic mentory, Tosio] momsor, which Tale-
ing disenssey in chagtor 4, enn e coneeived 28 noompdo siofl ar
ey bar proctdnnes.

in dhisoussing e loapg-tars reteation of priming offects o
ginerally throogh a vaviety of tarks, we oan say by way of
s sy it perceptand infornation-processing upos preven-
tation of primess ontomatiodly generides pocwline tuos Hhat
anconseion iy sl sulsoguon! Sl These Gaces s prosune
ably difforent frown ordinary onegded tmecs i tormy of the
fanetion, Fhey mighd be similar b free redicaks, or Uy might,
mot, W mast identify ther, We hypothesize that they have
sorna rekitbon with uneossclons andedying factors saeh a2 end
ture, molivation, and so on. We are currently conducting
faithor experimenty,

Comparalive analysis of eplsodic memory

Davig 5. Clton
Ougarmant af Prechriogy, Johts Hopilar Unlvecdty, Batnore, M,
Er ] '

ewmesmlering pist events is 8 wniversadly elar dxvporience. I
st 3 wndegraehy Ju one A Byas we baow, membors oo other
rppecles posiess quile (he vamo w:fy fo oxrerinneg agads aow, in a
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differant situation and perdags i a diffpeend form, bapponings Hom

the past, sed boow Bt tho cxporicnes wofers tooan ovent the

sierred fn anolluee tiog e ja st der e, Odbor sncmbors of the

wppital kinghdns e bearny, Benedil Bom deperionse. wigerine (e

ad:H ity o ndfeet and adapt, 0o solve probiesns and wmake doclsiag, hn

they gansel fweed Ieel it the past i Gde vwn miads. {Tulving

1883k, 1)

tatreduction. In the epening paragroph of Eloments, Tulving
argoacs Une wnimakbs du aot e episudic memory, 7 this wnde-
wrgart dx drvee, (R profeund imgdicatioms for evory comparative
amadysis. OF wosl portane for this paticidie contameedary {5
the hplimation that gadmal medels canpot be wsod o sody
either he hraby mochanisns tavodved o normal memory, or the
palhologicsd changes that produce saoinesia, Fortunately, for the
sithes of comparative behavierad neuresciznce, Tulving iz wisng,
Fhwee Dines of evidesee support this conclusion, Fiest, lbreto-
ry Lasks soleed by smiwads de scgpive than o "ineed bk in
fhne,” Second, aainds foraging i theic aplues] haditads e
sieaflar problens, dad sodve thom spomesalaly. Thind, the char
stteristios af hoth the Taboratory tasks and the foraging situmions
taiel the critera for eptsodic mermory as latd sut In the table on
page 35 of Tobeing's bool. Fourth, mmuesks padines in
anbmaks see very simdlar to those in bumans, with a dispropor
Honate impairment in tesky hat roguire eplsodic moemory as
contred 0 those tha require ondy sewantic monory. F
adddrss each of thosa iisnes in for,

Leboratory fasks roquiring episodic memary, Tulving very
clegmntly distinmuishes hotwaen procosses thal invelve the ac
cumulation of experience and these that requive the individual
to tranved basek dn thoe, Thos, for o task to be relevant to the issue
of epispdic morapry, i most require amoanimal te treeel Lack in
e I artdor 10 perfoes correetly, The elies of tasks lovown e o
“ihedayed comdion Hscrhnination” Bk dnto 4345 eatogorny.

In atdedmyeadwoaditionn] discrinumnation, the fndividanl ix st
presentad with asmmpde stivodns, The snaple is then removed,
and a defay iterval nccurs, Following the delay. the individual
ix wiven a iwice between two or more responyes. The response
it i5 corroct 1 eonditional upon the stimadus prosented ax e
smaple a0 the beginaing of the i, Fhas, the oy way e
itsehividhanl com dotermine which of e responses Booreet af the
wane of s trink iz o doaved Biek B Gt 10 the Begining ol the
vwiad and revesh which stivaadus wis preseated thes,

A very Fovdling example of o defaved canditiona] zenimina
tion iy deluyed matol-to-sample. At the beginning of the (rial,
a somple sthovedus is prosented. B i remewed e the deluy,
Then the sample stivnius s prosvoted donpdwith other stimadi,
Choosing the stimadus that s proserted oy e sample at e
feginndng of 1 (riab is covrect, chooiing any other sbmabox i
metrredd.

More earaplicatod sbelpyed condition discrminations are abio
posdble, The stfmali prosented al e end of the tniad nood wm
inchade the smnple stimulus, For example. the sample stimul
wmight he either ved ar green. The comparises stimuldi at the owd
of the Jeloy miadt be o sguave and & tdsngle. The conditional
thsprimiation in this cee mipht be the followinmg: 17 the sumple
stivadus wirs red, choose the square; 3 e sangade dimaduy wos
e, honso the idmghe,

Tar short, 2 singdo drisd of o delayed conditions] diserimination
iz an excellent mxample of an episode. Carald contools are
peeessary to show thal animals really do use memery to perfony
aprrectly. These contrels eliminate a number of atormative
steteivs. For exdmyple, ounmds do not bave o ase oediating
rosponre slhogies, vk g oriemting townrdd the eorncet wlter
aative durfng the doedwy, Likowdsg, aninads o oot have b
redyearsad; requiving e b podorm an inlerforing task dariag
e detay does aot eliminate coreest performanes, T shod, the
sxperimental pracedures demonstrate that the information
abou! the oorrect response rosides In the animals head for
relatively long perfods of tme {over § heurs) and doos npt
rogquve refwoarssd. Thus, the imimad mausttroaved Buck in time o



the baginning of the bk ur cpisode to detorming which sthae
by ceeuread (Homhhn 14345

Foraghgy. The debived conditional diserimination destpibed

ithaver i b Buboendory setEing is pet Just @ gonvendon! bborite
vy pravedurs, Preditors searching for proy e ofton faced with
tiwse bepes of diseriminations. For ecampbe, considor bivds aod
imyoets that faed on nectar Brom Slowers. In this case, the
dhsovEdmation dan b hest desoribed as a debayed non-matth-to-
sirteeprl, Fhi mivread spaes t s Rowwer ak the beginndng of boraging
anct obtaing seeme wecher thoeve, After beaving thet Nowor, the
anivieal past cbecide whieee to o el Boogese B fowgr besa
verieaiderabio et of o to voplonizh B nootar, the opkimad
skrssteny B bo e to som ok Bower dieing that inteoval, T the
rigioa] visit to the fower i thaaght of s the 2ample, then in the
aibmoipint chodve, the corvect respomse is te choose a Rower
that edoey not wdeh the semplho.
- Andrinbs andve thesc tvpes of Fraghige problioms very well, fy
in the abovatory tasks, controlbod expoebmonts domwns et
that the snimad do pot we rosgonss steategios or seimiboes
wearRire strabegies o peckorm the bk Ratler, the infermation
ahokt the correct vesponse lies iy the andmals hesd,

Shapy wthiey gemeples of defoved conditionat disevbminations
eury bro foleulf foe ko] Bodsibats. Anabvses of foragng paiberng
shiber bt preeditors seiog eclatively offfchent shrabepios Bave o
sultotive advantige over these ustng relativedy feeflio et shoas
etics, Thng, the provesies of natweat scteotion shaogbd have pot
sabstintial pressore on aniaks to devebap an effective episodic
marhery ERomill & Sorgent FSSEL

Dlagrosts features of opfsedic mamory, by the table an poga
35 of Floments, Pubving clewby and clogeotly T vt the
difforences hobweon eplsodio ml semantic mempry. Forfor
mgnes it debyod conditionnd dizerbmbnationg deserlbad
above meuts many of the criterie e epiudic memory 18 oot
Iwed 7o this tabile, and vielates none of thean, Some of the
eriburn we wsily applicd o debvred conditionad diserimina-
tioeas, ek thowe |wtlE dbisouss, Enber oriteris comet be apobted
sty restedtly hocwnne te relovand datw simpby wes vot svaifadide,

Fine werede of infornation b sensution. Tho sweapba stoobes
to be repmembered B oproscnted to the gnivad vig standard
serrory modabities, Visual, asditory, and somatosensory stimali
hivee wlf boen wsed for the sange sthmudos,

“Fhe vty of fndermation are cvents or episades, Dndeod, the
eyt ofseriabysds b o ebobived conditfonal dhisorimination is a shogde
triaf ar an episade. Bocmoase e sthoualog that 5t sample
vares Pro briad ter beial, the anbeml neest remember g sample
sthmulis in the contest of & glven episade in ordar to perorm
eepogtiy,

“Fhee: ergaenba biom of the information i tearporal Anietals have
i very woll devolopod slbley o wonsore tha passage of time
ohieeahy JOVEY Fuporhbocuts vaeyhng the atorivial fntard and
the debay intarvil show that chates docieey is ighly dependene
ugene the terpors] aspects of the sk

The tanporat coding is present anct divect. Tndeed, i the
stinubis presented a the sample B already fumiliar to the
b, yitovssfol ehoice seoorcy connot be aitained withont
tetsporrnl confieg of the most recomd expertence with that
atinmubus,

Fhi vetvievad guery must be based i teees of me. Fulving
v e sxamph, “What obdects Qi vou see on tee lable?” {p.
407 “Wha stheubos did vou seo 5t the beginning of the tridde” is
the guery that by addecssed to the aoimal in o delaped condi-
tiorral disonbeminat i

Babavatory bushks emphisize picticale oplsodos, As Pubeing
Bimaelf remaks: "By this rube, eonventinnnd | | recogidbion
bk, iv which e comemberer mat . . L identily as bl 2
ey of an flea groeoyrtered on an eneler aseasion iy @ partion.
b mitentbor, wre clissbied as opiodic” fp 55 A ﬁ‘elay‘ed
conditionnt disavinioatlon ke i3 eleneby an opisodie rsk by this
definition,

Mamrtasic syndronies prodiecd b Breatn dumoge o vt Mok,

Compentryd Pabving: Elements of egisodie momary

Chureh & Oleon, in press: Odboe, in pressh and munskays (i
L, Spiegler, Saunders, & Mabworut B8} chearky tnvobve epi-
sechie premogy. B vaeioles sl vroibe by of epeneesic sy nebvosnes,
the bratn dammge prodices severe impairaents in aplsodie
eyerescsey Bt ELEED Brpuibivinent foy sooantio memery.

Compargtive hehavloral nevrosglonce, Brain danage by ho-
mranks can produce amnesie syndromes, These ambosic sypre
drennesive never global, but inveboe somy aspouts of memory o
o preakey exbant than others, The distinctton Botweon episodic
amdd semanmtie wemory suemmerieey mieny of the disgaeinibons
phickt weer ace du wnogbe, Ay ontbined By Tulving and by other
reviwores {dfeudedl & Moves 8% Rowie 1976 Schocker &
Todving P92 Syubre 1982}, shoiee secrpey by tosks yegudcing
episodic menory i Dopaired to a moch greoaber oxtent than
cheice asturacy in tasks that requive ouby st membry,
Eiaaiibpe ko tewporal fobe stesoturos i Bopnany produces an
amosic syndooime with sovere Empalemendts in delaved eondi-
vieveeef eflseviree et Lo, bt redit vy rebooy Jiepairesenes in ks
thead ebey mot invobue apizadie roeall Sidmar, Staddard ¢ Mol
E9EEE

The shibarits of the wnnesic syadrome i Bummians and ant-
ks, aewd the fact et siondbar patholopy produces e sy
thrpme, provide teo forms of very throng evidonee Hat animals
o B episocio menory, Fivst, g ioctmeey procesdes dissock
aber P o shovibie mesboer with episodie jmpaived et soppuntic
spargeh. Saonad, s dissaciation i teen sdar similar types of
Bigain chamage, sngpesking & hamolopgoss Ganctionat orgamizatios
of the hrain.

Summary, Al fowr lines of evidenee dusuribod shove suggest
that wndimads Beve an cpisodte seomory. Cocbeindy, many of the
enetgerpey thte Fubving gives e b hook reguice performime
iak andmalks eannet easiby provide, aamely verbal redall, How-
ever, paople renrembir in oy different nepverbal wiys, wid
iF the iden of episodic mermary is do ba osedal, i et agpdy to
mare tha st verbad tasks, When this extension of opisodie
memary 1 made to nonverbal tesks, then the baplication
chondy that anionals bave oplsedle memory,

Such 2 conslusion b absohicky arvitieal i dhe comparative
aspoets of bidmvioral newroseioncs dro to praceed unhindored,
Abthaugh people provide 2 wealth of detald abowd cogritive
functinn, therspautic conapderations mavkediy bt e infor
mation that cop be oblined sbhowt basie nowel procesges,
Lhpoeisy yhaipstbting aund avooenty motscramenty of the Dyaiy
are ceitioal B owe are to uneforstaned Bhe Deadn mechanisms
invobvad in norgel memry and the pathological bases of am-
neit. Ondy teeaugh wark with animals cie this information be
abtained, IF aninmls do not have episodic memary, and i
epiindic memon b brolved in smmesic syidrotes, ten ank
evad evenchabs of Ftemeioe armmagion ave wob poysible sod an alterna.
My spspiraaeh o s oy mtgt by developed, Portuiataly,
fur roasony oatlingd ahove, | thiak ta aniomaks o have episodic
nesriery, and, a5 indiatod by past experinpentation, thess
treatbesds can paka vabibie contributions.

On faisifying the synergistic ecphory model

Joroon G W, Beaiimakers

Dopuderoitt of Fayeitafady, thlbvasliy of Nimagosn, S50 HE Nimogan, The
Nothgrunets

Problams of tastability and Fabsifiabidity svo evident in the
dhiseussian of the encoding specilicity prineiple oamef th syneegds-
tic cephory model Althotugh § cortiinby do not want b arine
bt thee coueling spociicky prineiube i it somg sense wedng
ESbiffrie sl | IBuabireidenrs & Shiflely P850 LO8E] have geed
siameibar ks in o meadal for marmory retesevall, it shoabd in my
oppistian be comsidered as @ theoretival principle that niay be
wiefol a5 o refe of thumb, but one that i not fteedl o ped

Fhe BEHAVIORAL AND BRAR SOIENCES (184} i 25



Commenfary! Tolving: Elemonts of episodic memaery

explonation or theory, The reason for this is, of coumt, that 3t is
nod Blsifiadde, As foroae 1 oo toll, thore i no concoiable
oxprerimand (it ooald sceessBate rodoction of this prineipls
{fortanately, 1 might add) sinee Dwandd oo kaow how a eooleast-
addressable womory conbd faaction in any other wid, This
peinelple doss pot by isell explabn anvthing: it ondy mives a
direction I which to lool dor o proper explanation. this iz troe,
then of course the Jaim Hat “no exposiments by boen
dome whese resnlts aro nconsistent with the priaciple” (e
sendy, i1, 266 becoaes vicnos, By e way, 1 mnst say that Tda
wd ek @t wize to Ly 1o wake o distinetion bBovween this
prineTpde md e priociple that retvieval dependr on a relnstme
want of the orinad ancoding conditions. This reingtatomoent
principle surelv doos nat have to b interpretod as applving only
tos phiysicad siwilarity. but Includos similarity in montad set, the
etivitios caveind gug duving encoiag, snd so fimd.

Congider noxt the sweegistic cophory wodel, This moda] is
peopbicd a5 A geomrel fristowark for ceadl ansd recognition,
Mok, howover, that theee are & e pendier of phenomens
that cannot easily be neorporated into this moded {o.p, lst-
limgth effects, imterforence phenomenn, ote ), Porbaps it is not
Talving's chivctive to prosenl o braly general theore, What is g
wor gy of e sovded B W provids an cxplasion for thoe
redation hotweon reasmition and roeadl, How does U aro i this
vespect® e snced does ant secwm b gonerabe 3 prion prodic-
{ivas (Judging feom the way Tulving wies 3 - but see helowd,
Encadfagdvirtieval interactions ave Toxplaiied” by assuming
that the rotvievad and trace informntion In the virdows cond itions
i stech thut an indersotion vosalts, §lowoves, in onch casn Hhe
medel fused v Qi vewd wondd olso oxphiin aoresudl of no
imtersction or o intevaction B 1w oppbsite dirontion,

Howaver, §helivvs i Tolving's analysis of the symergistic
eephioey faodal is ingoreact, Lot as tidar o claser ook at ancod-
ingfretricval dnteractions. I we take Fipwe § of the Préois
seviqusly, thendl imusthe the cae that i in vecognition eucoding
condHiom o louds b o Teadus veoogmition rate Hum condition &,
conditivn & rosals inoamere e information than &, Mow,
pndegs recaH probadality 5@ ee 1, B st o predicted et 2 also
lomks 1o @ highar reoadl probability thas b This predictien Is
hased on the assumption that peobabddity of suecess i aosoto-
e Ranction of row far wo are ailmvfr thethreshold, Note Hit thiz
arsmbpting mbst e Gue under lmost iy ooty moded
thit franseles probadsbistio measares. 10wl Do ovidont tit there
ave: & oo bor of sititions whers s partiondsr prodiction does
vt haold fat., sindmtenanes: vedenrsad b o oot n reenl, b
aifndiieant effeet da repagaition], anar, povbaps the model iz
{ndsifindde sdiee Al 173005, Bowevar, o B mnst unforbanately
be conclnded thay & has b fact alresdy beon flsified, Tubdng
wany. of course. phiect b sy anadveis by arguaing thal this is not
the wary S diagrm should be intorpeeted, To o mso, Lowoe-
or, | wonder bow wpuch valee shoukl be attaehed to such 2
vigrsabile amd intrinsiendly aoafdsifisbie ey

A more specific moded, eompatilo with dhe synorgisile
cephory madel, i the Flosser and Tubving {1978 maeds] for
recnnition faidure, According o Tulving. thiz model tooounty

for Qe congtant s the Talving aad Wisesnae {1975) function, .
f

This showld not e aovepted af Foe vadog, however, Flesser md

Tulving wieonnd for the cenitea by koophag tae parmctons of

the moded within an experimentad condition constant. 1, how
ever, the prolabibity of maceding o Rstsre waen 10 be vaded
hatwen subject-Wemn comblontions, more dependonce wirld
be predicted, and henee the constant veuld ne Jonger e
erplaned. The isspe hove is that one mast concdade ither tha
the model dees not really prodict the constant or that il
assirapiion of vilhin-experimental constaney of grromcion i n
fandansentsd and intrinsio aspect of e adel febich should be
tstablel. Jo bpting for the Iatier dllersative we may alineh tos
gy valne 1oowhat seem o be arbitrnry choives. T should adue
be natod that this modelb dwhich was speoificad b desimved for this
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phonmmensn abd doce nol seem 0 axpliin any other results
does not reatly provido an esplanation for the most ivteigniog
rspreect of the phosemanos, e one tat made it intereeting in
tha first plece, that 5. the large wmonnt of independenos
Betwoon recogibion wd reell, 18 e vo rtiinsle for predict
i when retrievad oues will or whill not be fndepondent.

Boes current evidence from dissociation
experiments favoer the eplsodic/semantic
distinction?

Harry L. Ropdiger, 13
Pep il & Pryehoiagicel Seibaeas, Purdie Wrfraisly, West Lafnyotio,
ing, 47507

By Part ¥ of Efengenis, Tulving presests the ease oy fwe sopario
Wpes of asetory, epieodic and semantie, et aee diferaaindly
enpaged depending on the moemmy guory dirested ot the
copnbtive system. Quertes il veguirs retiovs] of e Uaoe and
place i which the mfermution was Jearsed are suid W iovolve
episudic memary, whereas those that ean be answered without
reciue A0 retricving spocilin events are sald to depend om
SeERTA G memaery.

What is the best ovidence to be put foward for such a
propoiiiont I we iimare the specabdive remrks in clagiter 3
and divect aur altentlon to He erapivioal research, Ui begle of
which iy considered i aliapter A aad the sesults of which are
provented iy chaptar B, we see that e woesl convineing ovi-
dene fnvolves experimenial dissodaliong.

Foxpriments Teilvadng Gor baggfo of axpuerimental diveociad i b

e Tansynadation of o siagde variade andd compasison of the effacts of

the mrbaipedediun ja bew SBhrent tashe one aplede, tha mher

seprertbic, Dissocialion it fodd o bave soctred # 1 i< St that the
aipedated voriable alfeets subiecds” praformanes iy ane of the tee
tashz, bt nod da the alhe, or aflects the porfivsmmce i diffirent
divections I 1 hwe tagks, {p. T3
Thi fnding af Hisectatlon ks taken as support for the bea
sysiemas, whareas the inding of simiar offects of induependoen
wiables in the two tasls fuls to support the distinelion,

Seversd Bndings, revicwed on pages 84-91, do dhow oxpori
mental dissooiations hetween tasks ressonaldy ofassifiod as opt
sodic amd semantic by Tabeing's orittria, To date almest all of
thisa take e fllowing foras: An indapendent vaviable is shown
o have tome effect on an apisoedie-memary tavk, such ay rovogs
mition, hut no effect on samie seatanticmemoy bk, such i

sraptnn] identificstion (e, Froodse & Dalkas 1881). Fvidonen
showing it stme variable coubd afeo asomantio-mamoey tah
andd Jomve an opisodic-memaery tasdk gnallctod, or aven have
appasing ofiveds on the teo tade, weeld be a convincing oo
plement te s dissoriatinns abready reported. (Jacoby, 155,
does i fael renrd 2 epse in wivich nonlpaletivn ofawiabde Das
oppesing affects on the twa types of k)

Neakly and Faywe (053 have criticiesd rextarcd, comprring
perforntance W opisotie imd semanticonamery fasks a3 lvp-
teally vvelving sumerous confonnded varistles hosides e
eritieal ooe of intorest, vamoly, e aataee of he reirioval query
diveetod 2t the systew, Their eitivia Is well fonpded. but fer
ptargorss ol (s cranorondary Tl assaae that taedata from the
(netonnd disroriation pxperiments con be taken @ Bree vidue
arvd will direct y remards at the oo of the eoterprise,

Several diffionitios oxis with the Jegie of Tunctional dissovia-
tion thal vithte its plasihibity ax o otionake for sopaaling
memory syskims, In Tiat, Falving has sl previausly argaad
it 1his Jogrie fa atteeking other proposals for reparate memi
vy shres or pravessing mados {Tedving 1976 107Hs Tabdog &
Bowsr 1974 For axunple. Fisher nnd Craik {977 reportied an
experlment iy which they fund o strong intoesetivn (dissocia-



btk Baibwentear th byepe oF pregessing salgects cugagd fnwhen
stuckyiut word prries aned the pronessing task vequired at retrievy]
al the target member of the paie. The dissoondion ok the fem
of o grester advantage b vecall when semantio proosssing
aecired on e ovcaxinets of Both study et test than whae
plhunemie proeessing oeourred ol both thmer, Since thars way
b s et Rt of epe of protessing st the stwly shege, with
sputebie  prodesding  productip bBoetler pocirmance
phonemte, Hisher pad Cratb 2977 roncloded it bode the
wotlong of love! of provossing doving stody ek eopgruity of
prmesssing Boetwean sty e test fombodiod in e enooding
specificity hypothesis) werd wooded o enphdn the resulks,
Fabving (LOTHN) eviticined tha conclusion thit the data revesled
evidence Tor different Jevels of processing, convincingdy by my
opinbin, o Hie geodnds Hit one copld eouathy woll degeribe the
wwrity e flioet i ere dhitan b e of e offogt of processing “lovel”
ol thi ca et th tesk sbpe i by e bhe processing of the study
epbsoby fgee Tubwing T, pp. 41728 oy e detnibs of thia
vessandugs, Tubving D, po 421 suggestod that "Pisher and
Craik's Brkionts s Jogieally consistant” with the notion that
“neobubitity of recall i3 wdeavs deteratined only by the com-
pattibifity betwoon the brece information and the retriovad fmfor
maation, I one aecepts this conthesion, sy insstenoes on the
fwportenge of eneoding or reteleval cowdbions oulside the
vorbabioer bt wiee thut Buve revadozs Bitbbe sem,” T, despite e
chingeiation venrpabed by Fisher sid Cek (1977, Tulving 3e.
ek sgtinent thebr ovitonon ss imdimting separtte processing
levels, Put if exporimental dissncintions can be seconnted for in
tlis way in the Fisher and Craih stade, thes why not in the ofboy
wbses that Tubvlog wses as evidence By the apisodiciscmantte
dhistisetion? b owill potiien to this pohet shorthy.

A sepitnd eitBieodny withy thee lopie of peperimetpl disaockation
i B B boen appbied i ol stoadios o date b Dt oaly 2 siegle
episabio dnd sernandie task hove boon cmpbovad. At the lepst,
the Ingie woubd seam o demand that experimenters shoukd uee
two tashs afepedly rebring on esch svalem to ensure that o
indgpondont vorishle hus diffeent effoets on taghs sepposed to
orgnnte Gifforent systoms, bot shailer effects within the g
sysletn, & watevnd guastion i bow to tmeepret o (b of
chivanekabions whthin the semintie- and opismto momory sy
terns, Wedd sueh Gnediegs bapslicutes sulmystems? Suppose, for
exnmple, thal an investigiter were bo provide fopr grotps of
subjects with high-feequency mnd low-Freguency words nrived
withiin o lbst sndf ther fest them Iater with either opiyodic
e ey taeshos frie b wndd recugnition} oF semamnt ic-mmemory fks
frermepbintiogd word fragmonts ad wsworing generab-knowlodae
equestioees), Abthough wo owe to dite bus eeportod sheh an
experimint oo B evrrently boing eonduotad by E AL Blakon
ab Pardie Wriversitys, wa enn pradiot o the basis of past resulis
thiak th twr epdsadhic baska will oot show one contion patter of
resubty with the by sermntis-maniorr bisks shoswding o dierent
ptbern, Fhe powsons dv that even in the comyprisen of the
ephsodtt-tmon: ks o strong wteraction wif by cvideot:
Heeat! of hebphefroagueney wordy with Be Bettor Hi that e Ty
Bragueney words, but roengnition of fowdrogueney wirds will
be supeeier b that of high-lraquenoy wordd fog, Baloda &
Mealy 1950 Cregg 19761 Are we to interpret thit finding as
Brdbesting defferent subvitoms within epiodic wemory, por-
Buarpey 3 poouth swstem and o sepavabe recopntbion systome

uelvivg (P conshiloved soch approschos o nkenwtiony
brebwttent pecrgdm o sird rocalb as voRonting bastadly different
preocesses i e Gwa ks awd rejocted then i Bvor of ine
terprtitions Based o an “episodic sephirey” view, xpredeces.
s of CAPE (Ceneral Ahetroct Processing Svibes) i the cur-
et vobierng, The general appronch is ta s that toractiony
Betwoeen recognition and reeadt con be explainod s teems of
irdierttrat Loee Treree Dot sixtrries, Vead e b Peaeee s $heat 3t the
rebrievad civvivonbent, e in Hhe caplanation of Hiheer aed
Crails LEO7TI pesnlts. Thoe gied i voeogiition i reenlbare said

Commenteryf Tulving: Flements of episodic momory

b overfap differently with foformmtion fu the memuey boces,
thus prevdecivgg iffering patterns of peroroanes, Dise sk,
styemg Fissoctebions e os phiino inoome way besidas postolat-
bt saprarate systoves., Vindbeg interacions within twe taskey bt
e both supposcd W eogage the semantic-memary sysioin
wonbd complicats matters lorther, but of the moment | Roow of
nor stsichs dite, bocausse resesrelers hove pepdebly nol inciuded
compirisen of smnmabic-menory kisks i thole aspreiments,

The Fenetionad dissagiation boule bax abio b yued fo sopport
the notion that sepaets short-torme ek fongeteem ey
ghores exist i hieevn ey feg, Glanser BITZE but ans
atn Fudving ks deeply cettiodand this bogie, Tobving sad
Binver FHITS, pp. 95284} criticien the "two compronend soaky-
i, whieh invelves distociations induced by indopoidont vari
albes i the sertal position corve i shogfe-trinf froo rocall, For
exhmphe, wony vartablos affect the proveceney pad of the serial
pesition carve but bowve the vooemer ot enolirged, thas
srmpdicaking, futcoribing 1o somd) sopreate momory Stores, Ty
bt seesed By (14004, g DEEE e preene] semuinent thhe dsinennyytion thiast
dhisstutitivny nocossarily reflnct differepces in tie way infirme
thoae b5 stoveels “Che datn are eepealiv consistend with tle pos-
stbillby ek rebviova] information w differentially cfective biw
the bwe eomponents of recall, whereas Ha teavey aee indistin.
guishudble,”

Another problem with the fanctived dHssuchtion logie, one
albuced to previvvshy, i how lo bverpeet dissoeintiong hat
meoer within thi two systoms, or feove generally} how to
actokst for uthor gmburmssing tevictonts, What Bag bap-
prmed i othor dowaio i Ut mammy syskems oo profife
rated iv orider o explain new resubts, For oxanple, inoreviowing
evitenee Fom wariations e siaterials that i trhon o lndieate
different memary systems, Tulving aud Bower {074, p. 270
vesvarked that “The gueestion iy whoethor wo shonlbd postulate o
chistinnet memory sestem for evers yori bbb stinsalbog vovi-
ablo and for overy varition of ovants sloog velbes of that
winrfabbe tha produces differennas in memory for those evests,
1 wer elieh, wer wemeled 5o Bave more premory syshoms of glores
thuay e poubed same,” However, the same rremd seoms b aoeur
ity Tudving's owen wark using the dissacition bgie. Whan Fobe.
g, Schieter. sod Sturk (UB2Y roportidd o puuddbng pattern of
pesudrs Hut Bk nor fit woll with the epbodicf semantie distine-
b, they sogposted thai the vesalbs maght “relbect the opertlon
of some otlwr, s vet Eile undeostond, memory systom” s
SAEL P quote Prdving dned Bower 874, o0 273} again, i by
mok yat boeon smade clear by anyone Bow the task of vpdaining
messaary phanonena is materiby aided by the bypothesiaed
exjsbenee of differoat memory storoy wed svstems,” @ ramak
wliich stifl cings tiwe, ’

Flera [ Bave taken Tobving's frogquent segoaents ayaios
Renettonad dissochutlon b a fogie e separabingd Moy fhares,
livels, or systoms and turned thew bo exdnbie the epi-
sncfictacnntbio distinetion, Unfwebasstely, the Jugte bore does
net e wny wiove Hreefol than it s b other cisen. Be Bl
thera b prolably & mbch stronser tase 10 Be made By sepagite
shart- and fong-term stores, sithough Pabving and Patbersen
0559 1 2T avpgeth thab ln the fong v, nothing meeh aan by
gairek by postulidhng o ook seavehing throuvgl one o
more typos of metnory store G dosired mnemopie informe-
thom” Porbups the cae i cifferent for memory systems, ol
parfups peopbe reatly do ave sepirate apisodic wmd seianlis
systerins as Tubvitg proposes, but certinky there B no compel
bingt evichence for o cate aow,

B feeb the romsindor of Tabvleg's hook sopgests 8 more
prsirttaretuses wisy of inbc et bng el (hoae dissoeiations taken s
vidiren for the plisdiefnmantic dstinetion, The Seee gonce
af argurneits for ibeeproting inkersetions Betveen sty and
besk eonditions jr Cepisodic” -memary exprerinents can ply,
formation con be coded in mumy difforont ways, s wo might
consider the remory teaee fvith Fluser & Tulving 278, and
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othars} s 2 handle of featares cocoded about wn experionce.
Varinus fpes of test sy canse people to eneode featnres fom
retrieval cues that overhng to asreater or losser sxtent with e
i the memery frten S the ovenl, thes offecting differamn
satterus of remembering. Tnterartions hebwoon study aud test
situations wre oy normal ouourrenoes, rather Qaan axepthans
1o bo expladned by postabating virdous momery systoms. Saeh
fratures a5 s ansd placo of neenrcrenee of 3 memory shondd he
given no spacial status, bat will be emphasizod in some tasting
shantions and oot in others. Thus, hteractions from experk-
et sk very diferent festing peocedures o be desoried
ins terms of encoding specificity {Tabdme 198530, chgs. 10 and
11} or tramsfer approprinte processing {wliors stoved informstion
ix sk to tranafer 0 growter or loaser extents doponding oo o
mure of the bost; Merris, Branstord & Franks 19970 1a se-
eonpting for vesoits fram his exporiments Jroely {1883, 15555
fae taken the gonern] tack that Tubvlng uses a7 ovidence for the
epitodicfsemntic diclineilon. Kolors and Roediger {in pross)
argree somawdiat sinndadly, except that they suppost that pecfe
mance i5 determined by o matciong of mealad operstions o
provedures ot the oceasions of stedy and test mtier thim o
madeling of infurmational contents fom dreeos aod e

I s, § Bodicve et Palving (0075 19700 Pulving & Bowar
EAT43 weas on target a eritiohang the lngic of funetiona] dissocia-
tinn ms Gipfeally nsed to extablish soparte memory stpees or
aysterms. LDndbrtunataly, the eriticisme apply with equal fovce 1o
iz owny mothods 16 separate episodic and semantic memory.
Happihy, bowever, his ovm iduw detailed in the remalndor of
the Loode provide o pences] fsmewerds for intapreting the
reslts ol Hie dissociative cxprriments roviewod in clmpter 5. As
a s Lol of scepting this odla framewerd Tor distarssing
e resuclts, oller problesis dissolve, For example, i we afio-
don the episadie/semantic distnetion, the whele problem of
“feee rackicals™ falls away,

The ontegeny of episodic and semantic
memoary

John G, Seamon
Peparment of Foyoholivyy, YWazlapen Uniporsity, Midoioinwn, Gean, BEGF

Sovers] vears ngo, while wrlting wn undergradimite loxt on
bummon memory, ¥ ooede wie of Fulving's JHaetinetion hotweon
episodic amd semamtic swemoy, Bpimdic momony, §iopeatad,
eegweded our moinaery for ovenls, while semantle memory
eopprosended par kaowlodge of e warld, Frcts stech as dwd plhie
e peuels foae and mast fire engines dre rod are examples of
snknraation from semastic mmnary (Seamen VUSEL At thast time
the distinction betwoen thesy memorics soomoed doar and i
vemips 3o today, But T owas concorned e and 1 oromads
voneerned rovw evir e Bk of systenmdic dnfarmvandiog on e
entogeny of both fpes of asowory, Pab asolher way, one
effnedive shemagy i prgoing foe the luaclionad sepavation of
these memorios would be 1o show how they become factivnally
repirated, With Gis in siind, | opesed Talvings Sook t s
abon! the sovrce mnd developmoent of both types of mesmory,

Table § of the Précis (Tulving 1053, p. 35) provides a
summary of factory that are beBoved cagndice of differandiating
cypisclic amd semantie memstry, I dors of e srighy of fafbe
watfon, Tubeing stntos that measadlen is he source of opdsodic
aedaory, while comprehnnsien I3 vesponsibie for semantic
armaey, To stove inddrnation [ sematlic emary., it s noces-
saey o refate it to oxizting mowledge (Tulving 19815, 5. 390,
Opevativnally, episodic mewory s veem ws dreat and aaperion.
tind, while semantic mwoemory is viewod e svmbolically eoded
kagwledge that con be coquired secondusd {Taling 15530, p.
41,

ahe THE BEHAVDIRAL AND BRAIM SCOIENCES (1980 70

Curioasly, at the hottom of the (able of differances 5 2
refironon W Blenmeral meen. Based on Jovaeds hypothesis that
ancignl prople Jacked consciowsness and Hved withomt
awaranass ibf past events Jaynes 1976, p. 5710 Tulving sees this
idan as supportive of the apiredic/semumntic maanery distinetivn.
Acocpting Jayned’s hypothesis, Telviig equates the conscious
awareness of past events with epdsedic memory and arglees that
shooe ancient peoghe had knowledge but ooald nol reminivee, #
minst be that they possessed only sematie momorys cpisadic
memory bad not vet evpdved, Modogonctically and om-
tegenetically, sttey Tolving, sowardle memory came firgd
{Tulving 19830, p. 573 Fven thongh presantod in a informad
e specoladive portion of the text, Hhis is 2 hokd arsertion to
malre. Otogeny may recapitudate phylopemy. but hare hoth
semn raed on their baad,

Since the bumnan brain i5 logely unchanged over the last
S0,000 voars wnd primitive people, whether consciony o not,
world need to leven from thoir exporicnoes in oeder 4o sarvive,
thee bongg-terim prosence of epfsedic momory i5 diffiol 1o deay.
Bt in more reastmabie 10 sssane 1hat Booase homao progeeas is
dependent apon the reoenadntion of knowdsdge that is held in
sempie momory, sach progerss has been redativeldy vocont
becauze such hnowledge has only been recently nequired,
Ontogeny probably does recopitulate phvlogeny, Tt opisodie |
memory st have come (st

Pevelopmentdly, we are just beghaning te leam aloul mon.
ory lor episedio exporionces and te segaisition of keewlede
{Fai 107G O thess fopics wy toophits are sTmilar th those of
Farkong {3091} ihat Tabeing aitos in his tst. Distingufshing
brtwedn relrospeetive {opisedicl and nonrelrespective {seman-
4] ey, Furlong eld at vetrospective memory sraduadly
becormas Hhe nomvetvosgective dyie a8 its Teformce to somporml
e apodind context 15 vidsipct to sradund docsy (Tabeing 18850,
FAO L too, bebiove thet semantio memery i derived fom
axprricatn enwovier instend of view g semantic memory as the
rasedt of Fudlng egpdaonl i contents, T helipve thal semantic cepre.
sonkatlons can be asseciatad with so many sxpeviential contexts
oz, al the Umes and plices that yoa coperienced fwo ples oo
eipeeds forer) Chat they become fimotionally context-free, Ag a
child mtoves and secumuokates 3 body of knewdedge, the direct
rofibnec of soiamdio womary on ephsadic experioned would
rpgrerer 4o dimdaish. Thoughis cen ponerte knvwlodge, pro-
vided that o straciure for knowledge exisz, To this astent |
agree with Fulving when be arges 5y the differential source of
episadic amd senruytic memory in torme of sensation and com-
prehenaion. He is deabivg with sdulls and their memory shue-
taray are adready lpvgely doveloped. Batrathor tuan teving te
diffprontiate opinsdic anpd spmmbic woesoy in toras of the

rescien or absenes of contents {which Telving is rehmtont o

}or pariicular stareas of inforalion af a Fm‘i:’::uiar goind in
Ui, grentoy andecsinading stay Be obsiained by examining the
mtageny of hoth bpes of asdmory within the famewerlc of
developmenta changes. $ince our progress and well-being are
thed to Hie development of somontic meimony, vy neesd o koow
moye, This book is o impressive step in that divection.

Recognition and recal; The direct
comparison experiment

Hidetsug Tajlka
Depermokt of Peyohology, Aokt Universty of Edunation, Kerdvw, Aokl 4468
offifpirt

Tulving's hook sopresoats an important contibution to ow
understinding of eomparison of recognitinn and recall. He has



postutated thee Symerpistic Bephony dodel of Retrbeuad s a now
Framewark which avecmnts for some of the fimbbigs of reoognl-
tion and recadh In Bbs eoockier paper fFolving L976), rocognition
anred recnifave sssomed o efitfer onby with vespect to the naduve of
retriovad infrraration, However, the eplior Bypotlesis bus bien
vavised, Bagad on the tHroct compurison experiment of recagis-
biom wid reeadh Fhe Synorgistl Bophoey Modelof Retrieval is o
Framowork which eoplaing the Sedings of tee divest cotapharispn
wxporkeient, [owoever, Fwl] comoent on twe poioks: {1 the
pressibility of we abtornative suberpretution of the tndings of the
thivoel cotaprrison coperiment; and (2} the relation between the
Synevgistie Fephory Model of Retrieval aad the olissiod
steength theesey of memony

i1} Bifects of copy coes and of assocktive cues see fasd in the
chiveet eomparison experiment of repopndtion dod recatl, The
former cBbels coe Lo obtsived Do the faer that cecopiition
porforemnge B botter thae roeafl poraeiance, and that o
powitive eorcelatian between vevognition and recall s shown.
Fhe lattar s eoncernod with & nagative corvelation betweon fbsc
prewilive FespOnses b associative cloes in reponitlen wsd aoveoet
responses to these o recall.

For enplide these vesulls, Tubeing proposes the Synengisti
Hephory Mode! of Hetrimal, which integroates eephore il
Eioae etk cotnesine thecshakds, [t teeme do me, however, thae
theve ara allermative explavitions Bor the resobts of the e
COMEriSan axpariment,

Bror exsinple, one of the posstble expbeations i that sotrteval
attribates i vecopnitior sod soontl aee difisrent (Fapike 195G}
Tupiba conducted a fackor anabvtic stidy o osleket retreval
ukielinbey in rocogaition aod veedl. Twe Betors emarged, Qo
is 2 ehisovirainative sttvibbe whish assoctabes with perfoyesne
o tests of the explicnt trgers, the othor i an fesociative
abtribipte which is tnvolved o punsretng e fargets mplieitly,
Thibs means It resogodtion and ool differ not onby with
rimpeet B thi metiee of the voleeval infovmation, but alse with
renpeet b b retrieval atbribotes, The copy cues task Tbving
bt et b thees ipeet esnnpachson experhivent can be assouitbod
with performance on tests of the explicit turgets. rogardica of
recosndtion or reesth As o roselt recognition s eocall will
show o siviboe potters of responses. b copy aueas sk, These
vesbs sipgust o poshive ooevalation Bobween recagilion and
recall, SMoreover, subfools process rebeieva] information better
Teowrt oppy cnses ine the recignition task than in the reeal tsk,
Because the ek may drow more on the dhserfmistive fcbor,
Therefors, recognition pedbemmor execcods reoall perfine
g,

Lt e tyerne b ecbinet o stsointive guos, Tilbving eanplusizes
thd theee i o segative eprralation batween the valance of
azsbetative eued aud el Blde positive recogndtion wte, How
ever, the recognition vate fnvelvas filse positives. "Fhe coereet
ritogtion Fab b assoslutier clebd fs not shwwn i 'Palde B2 0
Pabving's hook (BO8H. hedgbng from the resnbts of avsneiative
ciey, the pattern of rosponies in the Heeapuitine Croup i
sbenibar to that b the Beeall Cranp. I the reselts of the valewes of
wssorative aies atd thebe corveet recognilinn rate arg amadyzid,
they will be poaitivaly corralated,

93 Tubving msists that throsholds derived from the Syeorgis.
tie Eepbory Modol of Betrievabare difforce from these devived
Froam the strompnh teoey of ieary with respect te retrievad
Ifoenntbon. b Bepressed with the simidarity of both Rinds of
theeshobld o Fubving's schemstie dingram of the Synerighth
Eephiory Model of Beteieval {Tobving F943h, D, BEI)

In the stiength theory of memory, the thvesholil B cocall b
wagrmed] b0 Be Righer than thae for reoopnition. On the othey
B, thae oo dherosliold iy b thaae that for chia Sxmiliarity
theresbiold vider cophorie ifbroakion, as Tubving states. Ay o
vixaift, both the Synergistis Eephaory Modek of Retriovalund the
strength theory of mamory view pecopnition snd rooall as 3
singhe-stage process, IEsedms to e tht both kinds of threstwdd

Cemranentary Tobving: Elements of episodie memory

ave simiker, thouh Tulving points out that the thresholds be
rifers bo ave grasped vogarding cophorie infoomation, wheries in
the strengid thedry of momaory ey are grasped with respeet o
the stmn#‘,ﬂh of the rbCHe Y ke,

Just how doeas esphory work?

Guy Tibarghian
Erpireetany ef Payehotogy, datesiy of Sranglily, 38040 Granaldi,
Frimcd

B s ruiver kot tweniby vedrs sinee Fabving proposud distingash-
ingr Betwrre acoassibility and availabibity e meory. Mo s
st systeatatically dovetopod alf the imphontions of this Byit.
{u} inight. The resuds of this thoorotieal work are impressive
and his book, Hlements, T covkkn b rapnadn For o fong e a
rifurenic not by borad by sovone whoattempts to chusidaty
the mgehanbaes of momary, Nevorthiless, sithough | sgrac
wwith sk of Ehe suthor's basie tenets Eeasngt, for the momentat
beanst, g kot with the view that semantic and opisedic monary
are fenetionatly comletely ulepemdbont ane rom the other, A
privet. Bor the time bojey, whough we eanot decide ew-
pvieable, ¥ o ot wdersband whey tie synbsetic-dennmibe sys-
Bt woukd not b cich o Baxible erough o affow the cnvoding
et ther roteioval of spatiol and temporal formation. | canast
see any clowr qualititive dilference betwoen the o Ritlowing
i rebarbes Wil “spontaacousty” Gorme b ey mind! "l wias born
at the time of the Batthe of Stabtngrad” and “Victor Fugo was
B Jong thoes ago at the Begining of Napakean's Expire.” It
i tenie huik o of the twe masories can be striethe biographlead
ferprisendic and the athey is Gotual knowledie fremantich, but in
Bot exes tre events are “tomporally ditod” and “spatiably
Jocabizable™; i the two cuvey the momery hidisporiable to the
prodduct Lok of Bmghage i favalved, spatiotarporad relations a
sunituetiontiy el sonmntically cneaded and retriaved, and hast
by, & Doth coses the diteursive and pragmatis sondest is the
cusedtial delerminant of the decess o the memory.

A seeond probbem tovehes on the seorss bo memney inforna
b, C3F cgursa B by puoe beedbye et ionabibe thae gaeh noeess i
the rosnlt of an Wtcracthon betwaan the conditions of encoding
and Hh uombtiions of roteioval, fost what s the axaet miura of
thuks dabcrstebione® Tudving disonrds the hypothests teat the indl
wichpal, theomgh simpha dssosiation, setivitis o provioushy stoved
ey brded, Accordiog 10 bing, this associative mechaniam is
chivacteristic ouky of semantle momory, Endeed, the assacis
tiomes that Brsk atteactod attentivn wore the seomn bie sssocialiong
fprodumipant, ponoral onest and ondy lately have we bosn
cineerneed with epizedic msnciations fnot predominaent, drgn-
skopcink, spacifie anes). Bub for mstance, the system of “hor-
wetal™ and “vartionl” associntions of Wickelgron (Y9 conveys
inforumtion of an episodic o wol ag e semuentic natarg, Move
sver, we bsvie becn abls to show thut an asseeration, normatively
o sizhmksrtically doBoed, bobween Lhe sontext of recognition sud
e ancaeking contixt is an important Qetarmiment of recopmition
Peris 1083, Porks & Tiberglien 1084 Tiborghben 8L, Acoord-
it b Pulving & memory does not exist prior 10 Hs retriaval b
resplts from the “combluation” hebwes tho eetricvs] enes and
the epoadntiteibe aeebabio snesic mfarmatson. The hypathesis
i of contrse @ tompling one For it copblos st account for the
axtraing diversite of our subjective experionces of recollectivn
with & reminkablie econonty of reens, Det nuw what mataphor
gan we cliogse b deseribe such & process: resood, fiologrant,
seanmimgf Fow cen we dellone sied oporationabing the predictions
hierivedd fronn soch o hypothegic? Porsonalbye | do ot think that
the pgsacintion st or oo-asseciationist sofutions hove baon ol
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vienlly tswraughly invostisted to Do definitively disearded
{Erannidson 1981 Flunt & Winstein 1981 Jones 1982 Mandlor
1980 Murdeck 1852 Ratclif’ 1878,

{Twee weat 3o tadoe e explonation fucther, severad condilions
bave 10 be satiBod. The first point I fo spoailly whit 32 {mgplied
by the concept of contist of enooding or ritrieval, Modalitics of
contextuadimtion com bevery didterend, wad 08 s a0 cortin that
idention] prvehologioa] mechanisms ave involved in offpcts of
comdend Beded 1o ps}ﬂcrhn@!wsfn!ngiml state of the individaal
{"stube dependent loarning 3, ks eflects of context finked to
pencrat crvieenmen, by effects of “list condext,” o1 in offects of
speiafie condext. Likewdse, thore wro wndoulatedly diflesen
dogroes of integration of the contest ad focal information
amgting Froon simple conten? justaposed 10 the fage! o cantest
that, topother with the terget, comstitante a highly Jdegeated
muesic represontition {(Beddeley 195288 Codden & Daddeley
FOB0U, 143 ned et that (o dvnainios of these diferent offocts
af contest are endipedy reducible. Char porsons] profene for
e iropnead {50 mnechaninm ofnocess to momory Ted Dy samandic
associations {“hodzontal” or Mvertieal” Tt o Tesleine
ste,” “haternctive” or “indepondant”) hetweon the sontext of
retvieval ond the contest of crcoding. Pachups we shoukd postu-
Inte o dpvbhe modonsism of retrioval of memory infirmation:
very rapid, nol very oneseous, almost autematic protess of
colsnalion hotwoon conlesinal rolvievad cuer and mcamory
trace! o el shower, conseious, and inlenbions] process of
assredalive seareh or reconslroction of ooy FEPEGTA e
ifnpdbor & Boscdc 1874; Periy & Tiorglsion 1954}

The second poial 3 to improve nolicoably our waderstanding
of i oanodpt of Similianity and sroee previsely to agloourgeds
whether there might nod be twn dillbrond adging to the feelingof
Bntliarity. ous percoptual information repeatedhy encoded in
thesane ooatest glve e wa feelog of fundliity cauivabend to
theene resuiting frem the paceding of perceptand infrmanation in
multiple contexts {Lamoen 198237

The final poiot 74 to fnd aut whether or not the pavehological
mechanisme of identilicntion of oow Inferaation and of old
information e striethy ileadioal, f aod, we would b ficed with
an imporkmt theoretics] preblen foy, in Bty the poadivity of
now prrtaplual inforasatlon is hat it cannet beolaeactirfeed by
ite former conten) of encodingg, Desides, Tulving i pordootly
ware of dhe problom since ho mdses o quastion obont the
mechanimn capalie of determining the seeaptince o rejection
of mentntly evoked information, The puesle ds Dy from being
sedved singe, for cxsmaple, some researchars note, in lnmmn-
Bion maanory, offoie of comdex! of the swee sugiituds on
corredd rocognitions and an e rooopsitiong (Dhvies & Mine
1885, b Doaaledson 1961 Thameon, Robertson & Yop 15582,
Esps. &7, Winograd & Divers-Dulkeler 1977, s, 1), others
uote an offect of context ondy un corres recognitiens (Brace
1862, Bxp. 20 Brstsche, Giese, Dedoglise. Fined, Sonnct &
Tiberghion 1963 Thowaon & ol 1962, Exp. 1 Winogead &
Bivers-Bubkekoy 1977, Esp 2% and Raadly Dower & Kilin
{1974 do not abserve oy offect of condost, either on corrc
reongmilions or an false recogntions. This ke of coborence is
ptizeling and one can vightfally wondor wlinther the peyehologi-
cal pronesres beadingg an individhad te soeo old indoramation can
e wnreservedly wisimiged wo those that lead hint o necopt new
inforpuation oy being old

finally, anotlicr problen aises lrom the confrontation be-
twion Tabving's synergistic matdel and the Tigery of sigusd
dhetection nppdied 16 ramory. Taking v agiin o very ohd taeary,
a przctioe which is often fraitfal, Toulving supgcsts Heat thise aee
two different thresholds determining the omrversion of the
response: o Mreshold of denomination and a threshold of famil-
iarity {MoDoupall B4 1 Tve sed mizandersiood Tulvings
line of reasoring, comtextuiad variaions shoubd not modify these
twey lroshobds bt ondy the eephorie fnformation resalling from
the: combination betwean contexbual cues ad nmesic irkes,
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Wow s 4 far Frown boing wn abselite o sinee in 86 ospai-
ments we have expnined (Laoteeg & Tihoergdion 19810 conbosd
aflocts the index of diveriminbilite in 919 of the cases but
coually wffects the oriterion of desiziva 76 V4% of thean, How can
Frbving's theory mapdain this seasitivity af the sviterion of deci-
w4 the offoets of ooutest?

Frespites the imporianes of teorstical guestions which e
enain Lo B apswered, Tolvings werko i o novessory sad dong-
awsited incentive for all the vesearehor interested g the sady
of buman memery. Movgover. we hope s the sacossaily
techaic nature of the theorotival debates will ot geovent the
restder from apprecisting the porsenal remarks developed by
Tasdurinngs i s ongramsion o3 his Basie desd, The contest i whicha
thoory originated and wis developed §s ofton a2 metaetive
(B thoory itsell {ihe eantext azinty

Memory: Two sysiems or one system with
many subsystems?

G, Wolters
Cepptmen] of Poyohoiagy, Unrerety of Loidhen, Logon, Tig Nolthenreds

There awe reany thivgs in Tulvimds Flemenda with which Lagree,
aned rome with which T tend to disegeee. One of the points of
disngrosment concnrns e arprelation of the episedicd se-
kst ic mcwory Hestinetion. Fhe distitnetion i anduabtodh o
importamt onc. b5 houedstle values for distingnishing Lotwoe
asks that inenbve difforences iy infemation, i opurations, dud
in applications is unchallenged, The peoblem, howevor, f
whather # is profitable to pustulite (wo Fasetionally different
mmmory systoms which con operate mdepondently, Fadt argus
that pstend of o distinetion bolweon 1wg memory systoms a
Witnry memory system consistng of wany oterrchibed sai-
systeany iy be profertble,

Acoording to the crvently provailimg view of infarmstion
provcessing, the iput vesudting from o semsory sthmudation ane
dhergoes a rapid antomatic malyds o difforest dages or levelsof
abstenetion {fegr. ik & Lovkhart 1972 Shiflvin 1075, Al
thougly much moy Lo said ahewt the order of setivation of codies
in these stages Lo, Molson 195% Trofoman 1970 Van der
Bheifden 10817 1his noad ot concert 43 bove As @ resolt of the
Al ysis, # frrgo aumbee of memony codes, cach vomwatadina
wedlnmiatio way o eodes in provieas or subsoguent sagos, s
activated shorthy after the vnset of & sensory stfdation. CF
these codes ondy those at the st eneeding siage have a drect
corvespendence with the speeilic physical eharmcterizties of the
inpat, At al) following stagos chdes are abelyartiony e ropre-
sent the arganiasd knowhedge about the warld,

It is this creganizeh knovdedpe that makes up soamtic saeme.
ry. Az Podving {1953, p 68 noter, the commen torrantiong
of thi: concent “sevmantic” as reforring to word mcanings 15 oo
restrictive. Semantic memory sho incdudes knowledps sbout
srany ooy charscteristioe of verbal and nesverhal stimnli Gt
wre not noccesariy vorbalizable, saeh as pataral soamds, voives,
vivurad Tareas, tostuoos ol nhieots, melodies, tnood stutos, testesof
oo, and S0 an. Wil thiz ontension of the concopt "semantic” in
wriendd, ereh of the encoding stapes way be conceived of avaae or
e suliyatens which are invelved in protessing Gillovent
aspects of B same senvery stimnition,

Tha cades i the various sulsystoms romnin melivated Fra
shorl peried of tHme wod compete S the lmited sapacily oy
controbled provessing {o.g., Posner & Wareen 1578 Shiflitn &
Scheider 18770, A subset ol teese activaled sothed i selected for
combreBod processing that consipts of perfoeming aoy of 2 nom-
trer of olaborative operations. This set of selected codes, nad
probally awmie of the nondelectad byt dmubancously aolive



virebtn et well, Bocan e eobitod aad B e ephbiodie reprosens
tabitan of the crant. Acoording to this poind of vitw, de epiodic.
ey fepresentation eansiite of 2 uniqus comples of seman-
tie vades ab Bifferent lovels of ibsteretion fee Craik 1978k

! bolieve that such o conceptubization of the rebativedup
Eretwrgen epdiodie snd sevmtle memory i proforable @ fe-
syt abebotome, ks iare prosimendons, bosaee B dods n
peeeed @ spocifioation of twe bBulepomdont bepos of engoding,
shaving, amd vateioving infaemdtion, poe doos Qb ncecssibate 2
specificating of the nature of the nteraction bevween the two
sys e,

The: congoptuntizetion of eplsotic-Teemory ropresontitions us
sk of cotos gy wtbeibiekes deop, . Bower BT Martin B2 by
vy to b very wsednd in explabning sy kimds of oplandio.
gty phcnoincig. Socle vopresoniatbons wlb show ooy
semuietlbe chuvacloeisiios, It b, therebove, net suepeising to Hnd
serraeetiogby vefubed inteusions ond semantie dustering in froe-
vecal! baaks, avedt figh Bdsiealarot rates to disteaslor itops thue
Axe B e iy sierdBir b Biriwk iberns Bn recapnt] bon tasks b,
MoChaskey & Santec 198 Moveover, episodic peprosumte-
tigpes webdb B vy vulbngrabiby b ntgrlronen boowse the aame
ek my Bre paed of difren vepreeseneationg,

Alset fran o developmicotal peint of view, somantie and
eptsodic emory seem bo by inseparable. People learn onmy
tiinges throneh thebr personal interction with e worbd, Thus,
sunmrtie knowhode derives from episodic exparivnces g,
Eeaulsoh PR Sermtic reproseatabiong are croateld ox novo &
b goncrsdiabiong aad diffeeentinbivng oorresponding ta vari
e Ly pes oF invaisnts i the windd dee faomed. Thete invar.
ke e emcounbored mavy s in different contexds and
eventiatly hecome reprosented a3 concepts in a richly inder
vonnected netwark of relations w0 other coneepts, Such ropro
sk bk ekky D eseodd webtleoet veforonee ko ey of e eetion-
ln eordiate do which rthey wero cobedidod origioadbe g,
Wickebgean 1L A numbier of authees bove aegead against
ey a0 view nned Barve angrgostid that semantic memary devel-
ops hefore episodie memory, However, Tulving afready notes
shat the apperent sbseneo of episodie nemory by ehibdren may
o rebete 0 thoeir bty 20 Beep teack of the erdee of eveny,
v that vonng clubilren ave ool vof Tornad srdocing son-
eephs, mor do they possess knowled e abont elock times, davs
af the week, ar cabordar dubes, it shoubd neat oo ng & sorprive
that thiy sametimes cannot telf whether an event took place
before or after muother, vesterduy or 3 woek sgo, Povelopm tot
of episutdic wul sementic memory sooms b e beod i had:
Snretic mamory develops on the bisis of episadie eapod-
ey, whersay the ahiliby b seowrtebs eoport the content agud
tenmporal ardey of epivedic experionced inoresses with the
prowth of semantie keowiedge.

b soamte vespicts the episodics semantio distinetion segms to
b aetebopons o othey pusmi.‘ttr;ﬂ.i tHoheotombvs of Hhe ooy
systeir, such as the 5= BT Shoet-derm momery, bomg-been
toesteierey) chistbentione. o st tos e Ruuter distivetion bas
Afwes heen inkerpretod ol viderving ter bwo diflivent sysbans eavh
with e ticebor charsetevjsties. However, it iz mow connnonky
belioved that 318 and UEN may better be conceivesd of as
dtierent stakes Gotive snd mssive) of the some systom, DR
grertial vesules ure conpsedd by the spocific demanibs posod By ST
nwed EENE Basky feox, Beenbuch 3978 Shubmaen BT,

They epbicl b semanbie nismory disibnetbon is fere Wskay, Tts
vabiug, however, gt i distinguisbrieg twe dilferent memosy
sysbarnes Bt i abbowing aconvenient Wxonomy of framory tishs,
These tasks may somtetimes show different resolts o tunsfor
ek elissootation paradigas, Such results, howevar, aro nel b by
ko a5 evhdenen for the existunce of boo diffront somory
swbrienks, baest o shusocdengt et B syabor can De nsed fa dilforent
ways. Ppdsodle and soemmtie ks aree dillerent mothods of
tapping oae sestem, et shodbne metheds of topping fwe
swskarss,

Responsef Tulving: Eloments of opisodie memiy

Author’s Response

Refations among componants and processes
of memory

Enget Tulving

Desrinrnust of Pupchoitgy, Uelvpriy of Farmee, Tosants, Comacy, Cunadi
M58 1AY

Maost of the individual commentators have focused on
dilferent sspects of Efements, although the niain division
i hisbween tiwose who hove addeessed the distinckion
hetwaen apisodic sl sermuntic memaries and those who
have choson to commont on the Cenersl Ahsbaer Pri.
cessing Systen (GADSY and rohited caperimental ve-
semech and theoretival ideas. My response is organived
alng thase o maiy divisions,

Episodic and semantic memoriss

{ expeoted to be stimulated, cducated, pmmed, annoved,
aeek entertaingd b the sommentavios, and 1 wag not
dissppointed. | way ol surprised to diseover that in the
vorrse of the exevcise myv ideas cobeerning the velation
between episodic sngd semantic memory had changed, In
this sense, and at foast from ray personal paint of view,
the unigue BBS Tireatment” has turoed owt to be invalue
ubie. :

Criticisms of the eplsodicisomantie distinetion, The hy-
pothesis that episodic and senmntic memory voprésent
Brvretionalby distinet systems wits ot seen b have much
merit by the commentators. Baddeley, Hinteman,
iilistrom, Hiatzhy, Lachman & Naus, Morton &
Bekerian, Roediger, Seamon, Tiberghicn, and Wolters
it found the ides vimcceptable, snd Ihiest, tog, expresyed
deonhty absont s vinbibity,

The rejestion of the hypothesis is based on 2 vartety of
reasons Fhose inchude: (1) Evideno o the distinction i
weak (Baddeley, Hintumank () memories do not (Bl
retby ferte thre bweer cabepories SR rst); (o) v theory exists
as o what the systems we Bke and how they nberact
fHintzomak () we shoubd Bave earmed the lessons of
hisiory regarding the fatility or perils inhérent in duality
ssswenptions (iklstrom, Klateloy); o} the view of unitary
memory t prefevable (Kihbstvern, Lochmon & Naas,
Morton & Bekerian, Roediger, Wolters); {f} the togic of
dissocitions is Rlty (FHntzman, Boediperk () the idea
tiat episodic and semantie systems ave completsly inde-
petdent is ot easy to soeept liherghion); (b} the distine-
How is oot necessary (Hintamon, Lashwon & Nueg)

 will npt attempt Lo deal with alf these aiticisms in
detail: B is wadikely that much light would be genorated
b tha potesics. Moveovar, thero i not i great deal that 1
ean do with assertious and ospressions of beliel that
memnory is memory, or tiat Brels ave focts, Jeatures wre
Fentures, codes are cobes, that the time of the epi
sndic/semantie distinetion has come and pona, o et
theve i peither need nov eonvineing evidenos fae it 1 oan
oaky agree that tho case For the distinetion is not shsolute

PRE HEMAVIDIAAL A BEAR SOIEMOET Hgdy e a5y
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mud thal it is possible Lo interprel apy findings withont
invpking the distinetion; snd Tundorstand why the venor-
able idea of ondlary memary appeald o 50 many ponple.
But ¥ adso think that there must be room in science for
fdeas that are not based on freelitables evidence, ideas
tHhat depmi? feom what is knouwn and accepted, ideas that
Iook townrds the fnture rathor than summarize the pre-
sent. The sell-correcting sdure of the scientific entor-
prdse Lakes cave of these Tdeas i they tarn out fo be wrong,

From the point of view of simmeone who helieves in the
distinction, an optimistic fnforproddion of the load cho-
s of dissonting voices mizht be that what 15 deficient is
1t he dden itsell {net ruther the way it has beun present-
ed, or pevhaps some of its details. Bemembering the
strugeles had in teying to state the relation hotween the
two systems aad iny own uneaginess with what 1 put down
on paper, §re-rend what [ had written on the tepic, What
1 found was disconcerling: The episodic and sementic
systeins are agh just “Tunctionally dstinct” vt “closcly
inderacting” (Elements, po HiL butalse “separate” yet ot
“completely separate” {p, 32). Whatever we can sy abont
the guality of evidence vegarding the distinction, the
deseription of the relation hetwoen eplsodic and scuantic
memory i pretty ey, Given such ¢ state of aflliivs, iow
can the evities be fanited for their reaction?

We shall vetura to the matter of the relation between
epdsodic and senmndic momory. For the momoni kel us
shinpdy sele that it seems 0 be in need of help.

Drdogony of eplsadic and semaniic memory. Scveral
afitary momery omdsts among the commonttlors -
Hintaman, Lachman & Noawy, and Wolters — sgree
among themselves that semantic memories develop ont
of episcdic memorios. Hintzman suggests that tho mech-
rirdsy by which Uss s accomplished js the one that
Semon {1923} deserilied under the Iabel of "non-differ-
sntiating homophony,” Lachman & Nans avpue foy their
claim on the basis of plausibility of a parlicular kind of
ovolutionary development. Woltors takes his cu from
Kintsoh {8974} Seamon, who socepts the genera e of
bwo fvpes of memory, alse wirees with Hintrwan, $ach-
man & Navs, and Wolters in exprossing his belicl that
stanantie knowdedge is derived Bom eaperionce. Since
Scamon tinks that "spisodic memory must hive come
first,” to himy the supgestion, made by Schachtel (1MT)
and by Finsbourne and Weooed {1875 snd accoptod in
Elements, thal somantic memery precedes episodic
memury ot only in the development o an individiead bt
alse in that of the species, swems to have thrasd both
onlogeny and phylogeny on their heads.

No direet evidenoe is as yel avatlable on the ereotyd
issie of the developments sequemce of episudic and
sevntic memevy, Thus, only speculation can t2ll ug
whether the inability of young children to keep track of
the ordoer of ovents i allribuiaide w0 their not vet baving
learned the coneept of cadendar time and order of events,
as suppested by Welters, or whether it rellects inade-
guately developed episodic memaory, as sugrested In
Elemenis. T is not even entirely clear yot how we conld
determine whether voung children "have™ or “do not
furve” episndic memory. Althowgh Morien & Beherian
think that when a ¢hild knecks 2 tov off the bath w bath
time and refers to the pvent as “duck,” the chilil has
provided evidence of having remembered 4 personad
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event, the basis for suck o conclusion s not chewr, The
samye problem will emerge when we torn to Oltan s claim
that anfmals have cplsodic momory,

Be that as it may, the debate has bighlighted another
problematio kutare of the nature of the distinetion: I the
episndic systent “grows outal” the semantio system, why
shonld the twe systoms ond v as “separate” or "Tosi-
topally distinet,” and how?

Epizadic memory {n animats? Wit ¥ say in the opening
parigranh of Blemants is contested by (fan, whe pro-
ceieds 0 estaldish the case for animals with eplsodic
memeries. I think he &5 vight, 10 a point.

En wriling that guestionable paragragh, 1 wag mindiad
of the kinds of conoerns that ©lton hay row expressed and
thevefore cavelully fmserted the insocontdocking Tt
importont geabifier "guile”™: "Membors of no other spe-
cics possess gutie the sane ability to experience again
miny L L, Dappenings fom the past | T {Blementy, po 4,
emphasis added) Fha prasonce ar ahsenge of aplsodic
memory is ng mere an gli-or-nonc matier belween spo-
cles Whan it s within them, and there is indeed 2 good deyd
of evidence, as Olton points out, that animels, in their
behavior, cum vely en information from the past, The
gueston 15 whather thov can do iU in the same way as
humians, albeil withou! medidtion by lmguage and faa-
gunge-hased thought, For instance, was Avistotle wrong
whoen be seid that, “Many animals have memaory and see
capable of Instruction, bul so other anjmal execpt man
cany recal] he past at will” (Winogrdd 1871, p, 25907 Can
animaly mentadly travel back in Hme o reeoBect apd
reminisee the way homang dof

{ s sympathetic to Olon's cause, not only hecause it is
inherently reasonable but adse beeause it offers comfirt to
ming. i coubd be established thatamimaks have episodic
memory and that their episedic memory bas many foa-
thyves iy common with that of huoean episodic imemory,
and i i animals the memory processes dissoniate in a
manner analogous to that in humans as & reselt of damagge
to homolugons lvain structures, then the case By the
separate existenes of an episodic/memory sysom in bu-
mans would be considerably strengthened. In Elgments,
I disensged Ofton's (O0kom, Beclier, & Handelman 1979,
1RO Ol & Papas 1974 distinetion between winking
wemory and reforence memory as “an inloresting paral-
ol o the episedic/semantic distinction, hecause the ey
sels of convepts do have some olwious similarities. Fa it
morg than a paradlel?

Olton refers o malching (o sample or nonsaniple tasks
that animals can successfully pordort as evidence for
their possession of episatic memories. Bat making vse of
information stoved in the past noed aet in and of itscll
irnply the Lind of time teaved i i entaded in romem-
bering personad events. Ity quite possible that in match-
ing o sample or nonsample situations the representation
of information stored is “caussl” rather than “informa-
tional,” using Drotshe's (1982 torms; Gt &, that the
memery drace of the stored event oy contains instrue.
tions for futere behavier, without any information that
would permit the reconstruction of the past.

The smportant point or oy present discussion tat
cmcrges from Qlton's commentary echoes others already
misde. 1t concens the guestion shout the nature of the
redation between opisodic and nonepisedic memories in



antreads: Are they sepivate,” “Tunctionally dittinet,” or
what?

Inferences in eplsodic memaory. Fhe pereeptive omnen-
tary on isferences and temporat coding in episodic mem-
'y by WeCauley raises further diflioudics for the relation
betwoen episodic and seinantic memory as discussed in
Flements, ¥eCuuley argues, o at least imphies, that my
sequunt of basieally noninferential processing in as opi-
sodic system that it organized anly teinporally mpales
me an the horns of a ditemma: Either episodic memory 1
uninterestingly marriy or further resteietions in its the.
oretical description are necessity, Not a happy prospost,
thuet,

When [ propesed that the episedic system is ot very
good ot meking inderences | onby hud noeoned the difhi-
culty {Jrequently the impossibility} of reaonstrocting the
temporal order of twa or more experienced events, Otler
kinds of infarences about evonts from the personal past,
in the schome, were entrusted to the semuntic systam,
MeCaulovs comynantary suprests thut the sehema iy not
just Jacklng in plousibility but aleo !‘muf,ht with logieal
difticultiog. |t is difficult not to agree with him. Again, it
appears that the mature of the relntion between the twy
systemns needs revision,

[o bix comments, MeCasley has abso supgested an
inderesting experiment to ithiminate the nature of Lem-
porat coding and subsequent remembering of autg-
bographioal cvents, Consider 2 sitwation in which »
PErSoR experiences an event A and then, some e
Iater, another event {3 thar ks not ancoded as boing to auy
wary refated to A Stiltater, & thivd cvent, event ©, coors
thit now, I terms of semantie knowledge the person
possesses, sugpests fhat A and B ava in ret mesningfolly
vebated, Question: Can esperimental sitaations be ore-
ated in which the osourrence of a subsequent event C
cifimiees the probability of 2 corvest temporal-order
prigmant regarding A and B, In comparison with the
prabability of correet tarnpurab-order fudiment regavd-
g A sndd B in the sbsence of CF MoCanley scoms to
believe this possible but, on the basis of tho cnooding
specticity pringiple, | st remain seoptical,

Eplsadie memary within samantic mamory. At this june.
bt it iy De wsehiet to Intvotdios the possibility that e
refation hebween episodic and semantic as doseribed in
Elewments i wreong and that & modification may be catled
for. The wew idea s this: Epiodic momary may be bowt
eonceptualized as & funetionally distinet system that
grows out of but remdains embedded Dy semantie menmary,
It is not o systen pavatlel fo the semantio system, stand-
by, o e weve, side-byeside with i, bt ratier & sub-
svsten, & svaberm within i systom,

The precise meaning of “ombeddednass” and of "ays.
fem within o system” with be clwilied as the ides iy
chihovated in the course of recvaluation of some of the
ixstres already veferved to io this response and others vet
i be diseussed, For the moment, fet us quickly note
sowme of the advanksges of conceptushaing the relation
between episodic and semantic mentory a4 one of el
iechaston vather than sy one of sepirato ealegories,

{8} Bt does pugy with tho weed b (ry Lo answer the
diffieult quostion coniearnitg the Functloning of the egis
sodie system independently of the semantie systam {Ti-

HesponselPubving: Elements of episodic memaory

Berghien]. The weiwer would now be that i oot so
Fasiction,

{23 1t provides & better fit with the let that there are
arganisms and dpecies that = in the course of develap-
ment, hecause of disease, agcident, or experinentaly
produced changas in brain fnetion — may possess gond
Enowledye of the world bot oo knowledige of the relation
between spocifie évents and their setwrrence in the
organtsin s perstntal spece and thme.

() 1t mabes it easior to ihagine how eplsmble memory
evolves From semantie moemare as 3 “higher o™ of
wentory {of. Hintanmen, Lachoman & Naus, Wolters). 3t is
aot ditticult to think of the evolutionary advantages for
orgganisms endowed with the capalnlity of having avail-
sble for present use deseviptions of the past, in addifion to
the capabitity of wtilizing only the stoved prosoriptions for
the present.

4} By dotny away with the sharp boundarios between
opisadic and other memery svstoras it renders loss con-
troversial the proposition of eplodic memory b sedmals
{Odeony. “Fhe jdbaa that 8 aay exist in a vedimentary Jori
i ather species, orin the very voung of oue o, seems o
be more eompatible with the hvpothesis that episodie
PR B 5 Huﬁ'}!-}}‘ﬁl{-}ll} of sennlic memory thay with the
icbect RRad BE exduby sieke D sicle with the semantie systam,

(51 1t hedpy to solve the problems ruived by MoCauiey
ragarding tho inferontial capabilities of the opisodic svs-
kent, As a subsystent of the senmutic system, the episodic
systein would have at its dispossl all the resources of tha
semantie systam, sven §Fthe convarse of the proposition
is ool trnge

{4}t “prodicts” that it wauld be diflicalt i not impossi-
ble for 2 arganism to possess episodic kowledge with-
ot the corresponding Bupporting sernatic knowledye,

{3} Bt helps ug to vesolve some othey difficnlies that
have cropped vy in the commentators” oritique of the
distinetion botween episodic sad semontic memory s
presanted it Flementy. Some of thase will b consldered
bl

Huuropsychological avidense. n Blements, follineing
supgestions matde by Kinshomvne sad Wood (3975} and
Rogkn (1976}, | speeulated that amnests cansed By Drain
damage affects privvarily the episodic system, and that
amnodie pationts’ knowledge of the warld 15 relutivaly
wnimpaired,

Mew Baddeley, upon reviewlng more evidenes, hos
arrived at the conclusion that althoogh the newropsycho-
fogical gvidence roffeets the distinction between pro-
aechirat and deckiutive lesrning, it does not suppart that
Belwesn apisodic and sentntie memory. ‘The sama eon-
chaston i3 abvo prezented by Zola-Meorgan, Cohen, and
Brpsire {19R3).

P oomeede the distinction bétwoen episodic and pro-
eodural momory, B has bean known for o fong tinee Hat
aneneesic patients can beare & varieny of wew shithy withaue
Bovigr any recollection of haviwy dove so. This mateer
surely shoukd be bovond dispute now, a8 it was when [
wrote Flements, (Foran oweolient charseterization of tha
fearning and memory sks in which amnesic patisney’
perfrnues is relntively unimpabeed, the veader o re.
Ferred to Moscoviteh, is press.} The opes question is
whather some of the presovved fearsing and memory
capabitities of amncsic patients entail senntic memory.
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In Flementy { said ves, Baddeley and Zole-Movgan ot .
sy o, Wha ks rigin?

Alibough Baddeley ix right when he claims that the
neurepsychological ovidenve iy the episodicdsemantic
distinotion i not strong, 1he fact remains thit, in addiion
tn clinieal evidence — some of { mentioned in flesenty -
relevand evidence is notvompletely Jacking{e.gr., Germak
& OComnor 1983 Kinshourne & Wood 1873 Marshen-
Wikon & Teulior 1975 Rowin 19761 For instanet, in
1975, stme 22 yeurs afler his oporation, the much-studied
pationt H. M. showed na signs of romembering anyvthing
ahout his postoporative persona life, or deily cvents,
while identifiing, albol with the help of cocs, 80% of
public finures who hiad bocome famons in the 19605
{Marston-Wiison & Tanber 1975, Would Baddeley, and
Zola-Morgan ot al., want to Jabed e (he preserved lean.
ing functions in amncsics as “procedursd” stoply by
virtue of amnesics’ ability Lo porform on the tisks?

Part of the problem here stens from the tendency o
tlk alput amncsia as if el amnesic syndromes were
identical. Must studonis of amnesia today avcopt {he Jact
that they ave not. The claim that in el fovns of mnecsia
episodic and somantic memorics we inpaired whils
procedural moenorles are not seems neither justifiable by
{nets nov reasenadde by curcent consensus o e nates of
amsesin, As lng ax some amncsic patients can be ideat-
fiod who show dissooiations betweon opisodic and seman-
Hie memories, the distinction Is supported by netirop-
syehologic evidence. There is no need for all reported
cases of amnesia to do §o.

According to the “embeddedness” hypothasis of the
redation Detween episodie md somantic moemovies, we
mny anpuct 4o he able o identify ot Jeast twe Jarge classes
of aminesic syandyomses! {1 thoso involving impairmentin
cpisedic momory withow! coraparable impairinent in s
mantic and procedural memory; aud by these Invelving
inpairment in both episodic md sersntic imenory with-
oul simiar impabeend io procedal megory. I the
“embeddedness” bypothesis i3 correet, no amiesic pa-
tiemts should cvor be found in whom semantie memory is
invpaired but semantical]y related episodic momary is
{of. Warrington 1975)

Evidence for the distinction, The logic of oxperimental
dissoctations that 1 used in support of the distinction ix
guoslioned by Roudiger, 11e wonders why dissociations
somtetinios are and sometimes arg sot interpreted in
terms of mgiory 3ystoms,

Dissociations represent a necessary bul ot a suflicient
condition for diffsrent momory systems. On the one
hund, 3 woudd bo diffieult © argee Jor the existenes of
different systoms i 2lt variallbes had simily effects on
povformance in difforont memory tisks. On the other
hand, it wonld e silh 1o acoount for ] dissociations in
torms of Qlfcrent memory SIores OF MEMOTY F¥SLCDS,
There {s more ovidence o encoumage e hvpothesis of
the distination than just the experimental dissociations,
a3 {he following list indicates:

1, Armschaiy speeulations sumimarized in Fable | of the
précis {Tabie 3-1 in Elonents), which Roediper wishes to
fnore. bat which some others, for fastance Klatzky,
rogard as useful.

2. Experimental dissocintions descoribed i chapler 5
in Blemands, with some additionsl data mentioncd by
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Ohta, Reasomably wide gonevadity of these dissociations is
demonstioted aovoss difforon experiments,

3. Swochastic independence botwean worl-fragnont
sompletion and judgments about provious seonrrences of
words {recognition memory] as deseribed by Tubving,
Schacter, and Stark { 1982} for eaprimed wy well as polmed
wiedls.,

4. Puthologizal dissociations. Although some patho-
logical dissociations clearly imvolve episedic versus pro-
cedural memory, a3z disomsed oadier, theve are vthers
that are at the prosent Hme move niderally Interprated in
terms of episudic and seomantie memory oo, Cormak &
O Comnor 1983, Kinsowrne & Wosd 1973 Rogty 1575
Schacior & Tulving 1982 Wood, Ehert & Kinshourne
19582,

5. Funothnal amnesia, A case of Roetionad ammesia
has been daseribed by Schacter, Wang, Tulving, aud
Freadman {1982%; Flumenty, p. 567 that showsd o dissouis-
tion between porformancs on o episodie- and a zeman-
icomamory task,

6. Brain activity, Wond, Tavlor, Penny, and Stemp
{1980} have shown that the patlerns of vegiond cerchral
Bloud How, an index of nensd setivily, differ for eplisodic-
myd emanticmomory tasks.

7. Cortical evoked polontials, Ssnqguist, Bolubaugh,
Syndudlo, and Lintdsley (1980} have reported that the laie
positive companent of the wave-orm of eventrelated
potentisds in @ rocognitiovememory task wag “much dif-
{arent” from that shiained I a task of vemuntio judganents
{p. BFH). _

8. TEffects of drups. Diferential effects of paychoactive
driges on the operations of episeilic- and somanticmeme-
vy systems provide oritiea] svidence for U distinetion,
Some garky ralevant experiments have been reporied by
{lashiroudi, Porkor, Delisi, and Wyatt {in pross), and
Lwker, Schocaberg, Sohwarts, and Tolving {1953).

9 Wactor aoalysis, Underwomd, Beruch, and Malmi
{3978 inchuded five weasures of performance on seman-
fie tasks in a Gotor-anadytio study of « brge pumbor of
wemory lasks, Inteveorelations of scoves on the 1€08is
showa! that “our opisodicomemuory tasks and the seman-
ticmemory lasks reprosent two different worlds™ {p-
4G5),

10, Brain besions in animals. A nuinber of experinentis
with aniinad subjects have shown thal expervimentadly
srodised rain losions have differential ¢lfcots on differ-
aat finds of tasts of relention and memnory {c.g., Gallan
16574 Mishkin, Malwmet & Bachovaiior, in prass: Olion &
Papas 1076}

15 The impessibility of episodic nemory in comput-
crs. Fhis is 1 though! exporimoent, Linagine that 2 peysen
and o computer both chim that they saw Jaoguaine
Keunedy Onassis is the Musewm of Modem Art last
Thursday. You reverse the Hew of time for both the
person awd Hie computer and travel back with them,
When vou reaih o partivular smoment you sce, in one
case, the porsen in Hie mukecum oyeing another visilor,
and), in {he othor case, @ programmer fooding (mes and
woros into the compuicr. The same conmpuler that today
need not be ashamed of its seomndic-nemory capabilities
i a {adlure when it comes 0 episodic memory.

1. Analogy with the visual svstem. The visuad system,
toi, 3 -subidivided into twn, or perbaps theee, sule
systims, eonceptudlizable as 2 chass-inclusion hierarchy.



Fach subsvstor serves spoatal fenctions, sHhongh there
ke sosnpe capueity for substitution {Leibowite & Dichgans
19773 Such o stroctuve of the visual systant encotrages
the bebief thot other wudoe cognitive fonetions wre stmilae
by served by mubtiple subsystems,

Each itom in the s, taken dndivihuadly, can undoubi-
ceby bi wnderstoud ov interpretied withont oy veference
to Eerent mamory systems, Tha hypothesirad distine-
tion hetween episodic and sermpntio remon? reprressnts

ary attemipt 1o dotect sonte unity o the apparest diversity

of tiese experintents, observations, snd dute, Experi-
paettad dissoeiations, whose logie troubles Roediger and
Hintzman, reprasent auselul paet of the toral plerare, bt
andy g part.

Processes of apisadic mamory

D¢ dustious non o3t disputandum, 1 mentioned some
matters of selentiie} tuite euwdier, while discussing the
episuttefsernantie distinetion, Meve sre o faw move, aris
ing out of the athor two seetion of Blonents.

D¥dewalle & Peoters find it “rather revealing” that
{lee tarm Tseavch” does not appear in the ubjeet index of
Elemrents, 1 rationubize my fack of appreciation of the kep
of sewch by noting that for my taste it seems to o Too
elosely tied to the warchouse inctaphor of moemory (Ele-
arents. p. 5h

Tiberghion ashs whether resommes. holipgram, seam-
ping, or somathing else mipht be chosen i 2 meataphar o
deseribe the process of combining the information in the
engram and Whal in the retrieval cue, ! ask, why do we
necd metaphors 2t afb wiven we think and wik ahout
remmemheringg? What 1 the metaphor oy metnlisble pro-
eemses, o for the worbiings of the fromuene system, or for
spadinb vision?

Pazijmeakers notes thut the ancading speciiieity privel-
ple ks oot o resb explanation or theory beokse # 05 not
Bilsiinie, whareas the synargistic ecphory model, for
which my analesis is incorvect. has slveady boop lalsified,
Why the presccupation with falsiffubility? [Tolton and
Broshy (0973} practicing representatives of 2 sclenge
stnewhat more achvavced thon ooy, i disebssing the
eriterts for a pood theory, specilied six: the ability to
sorvelate many fets, ability 1o shimulste directed ro-
search, deducibility of predictions, shuplicity, play-
siliifiby of ssspmptions, anad flexibility Jor mobifications,
They did not maention Blsifiability as such, and probally
For 2 good reason. There i meord to Hheory than Blsi-
fiability, For instance, sstrofogy is full of, indeed thrives
on, gredictions e we fnlsiBuble, and frequently falu-
fiedd, yet fow paopls sve willing t alford sotenbificstams o
the prononsesmonds of astrolorivts (Kuby 19770

Another differcnee of opinion cmerges from Ti-
borghicn's query ws b bow the synargistic eephory medal
aceornbs for the Ret that chamges in oontext affaot deed-
siers oviberia in recopnition-memory experirments. [F doos
not. ‘Fibarghion's decision eviteria refer to seasures de-
rived From sigoal deteetion theory, Is there any need for
ety theory B acvoont for the outpat ol wnother? Madels
accotit for the dutr, And while we are on sipmal detection
thaory, i miay b worth noting that although it has baen
very psolal fn psvehophysios. #s contribution Lo the
anderstanding of recabl mid revoguition by boan less
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spaetaenior, Tam not aware of sny Bupoctant disoovery o
insizht conoerning memory that was crucially dependent
on signal detoction theory.

Fhere are ollier matters of the sort brisfly mentloned
hirre whose siving s unkikely to get v amywhere. The bagt
way to solve these disigreements is lo agree that de
austibus non est disputandum.

Recoding. Recodivg is the bel for the fact that Fanctlonal
proportics of s originatly autablished sngrm may subye-
quently change: The recaded engram, wheo cephorizad
By ouer, edoes nob ylebd the seme ressliactive expericnog
as thid the oetginad enprom, and some of the Information
eophorizable with the hoeby of the original engran may ngt
be cephiorizable with the help of the recoded one.

B GAPS. the concept of engram s a hypothetical
consteaet. Ity defimed av a product of the process of
encodiig and ay one of the sources of nttrmation on
which the process of cephory oporates. Thus, it ks defined
in tevms of Hs yelibons to other slements that comprise
the conceptial Famework of remembering. H does not,
n a pyvehologtieal anabytix, exist independently of other
clemets,

Thindeman, Loftos & Schoofer, and Morton & Bekevian
cotntent on the concept of recoding, Hinlzman Gues-
tons the need for the concept of recoding, He proposes
et Semon's {1923 concept of nondifforentiating howo-
pliony may sefico W secount for phononions that in
GAPS are attrtbated to recoding,

Laftus & Schoolen provide an acconnt of the role Hint
the voncept of vocoding has phwed in Loftog's and hey
dssociates work on the cffect of mislending questions.
BMovton & Belavian eriticize thiy work in light of the
experimentit findings vepirted by Bokerfum and Bowear
{1953},

1 ams somewhat concerned about Hie fendéncy to reify
the concept of trave by sl thess commentators, Trace,
sneher whitberverr wiema, 5 not o Hring whose preaportizg can
be changoed without changing the thing. ¥ realize that 8 iy
difficult to talk abowt it vansistently in 3 way that does not
enddiw it with ontologiosl existenca, but wa shoubd ol ey
to ke the theovetieal stutas of the coneept by mind when
trving to selve pasdes in owr feld. Hinteman's disting.
ton hobween recoding as defined in GAPS and non-
differentialing homophony as defined by Semon, for
Frasbareoe, aeeims b ke sense onby F memory traees have
independent auistence. Sinae they do not, the distinetion
i uscfess.

From the poinl of view of GAPS, there is no necessary
confilct butwesn Loftus's fndings and those of Bekevian
amed Bowars (T or hatween the two saty ol Intevpreta.
e of the data. The patters of data Bom Bobevian and
Bowers's experiment deseribes ae eneading/retricval ine
teriction rather sinsilny to those covered in chapter 11 of
Elements, weuh i can ba intevpreted simthavhy: Effactive.
ness of ouns depends on encodiog {in Bekacian and
Howory's eise, recodingd conditions, while the offects of n
particular eticading there, recoding! operation depend on
thve mature of retrleval cies, Bn Bebovian and Bowers'y
eapgtimaitt, a8 in alb othar experiments, it is not posaible
tr spaatly propertios of memory tracey independenthy of
vobrieval conclitions, For praciical purposes i mey ba
Hnportant o identify conditions gndor which the ae.
etray of overt mersory perfornanee B optinal, but Fom
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the theoretical point of view none of the many possible
combinations of brace information and retrievad informa-
tion: Alews a “true” deseription of the trace.

Recognition falture. The assovtion that the Flexser and
Tulving (H78) nuodel, withowt fixing any paranisters,
aceounts for the sinple constant in the recomnition-fatre
fuaction {Tulving & Wiseman 1975} & questionsd v both
Jones and Raatirakers, Jones's reseyvations we centered
on the use of restricled ranges of values of randomly
sampled parametars, e suggests that those construints
fn 5ok sonsh reprosent estimuted paramclers, and that
the mode] is thovelore not guite as parsimonious a5 il i3
climed to be.

‘Fhe matter of restricted ranges has already boen aired
by Flexser and Tubving {1982, p. 240, n. 2). Inn the modei
as originally deseribod, the ranges of purameter proba-
hilities were trupcated to avoid skewness of hinomin

distributions with smalh values of N, the sumber of

potenlizlly oncodable featires, Subsequent testing of the
riroded by Arthur Floxser, however, has shown tat with
veasonably large vadues of N, totling the values of param-
olers vary virtually over the totad possible range does not
materially alter the resullts of model-generated cxperd-
ments. ‘The success of (e model does not depend on
hidden extmuted purancless.

Roagjmakers oviticizes the fet that, in {osting the
wmodel, the randomly selected vilues of parainelors arg
heehd comstant within & given simulated seperipent. Iie
suys that i the encoding panmnetor were permitted Lo
vary, more dependence hetween recal] and rocognition
would be obsarved and the mode] would o lonper
expluin the constant ¢ in the Tulvingand Wiseman {1575}
function. The thrust of Raaiimakors's eriticism fonadars
on the fact that, within reasonddde assumptions rogarding
parameter valucs, the dependence is increased by fntra-
comecition variations in the probability of feature encoding
at study {p) while it s decreaged by intracondition varia-
{ioms i e cneading of cees at test I and 8, proadocing a
net affect of little chanpe. The sueoass of the medel docs
not depend on Hhe assuinption of constaney of parmmeters
within an experiniental condition.

Raafjrakerss other major eritivism of the Flex-
ser—TFrlving mode] (J78} is that it does not cxplain the
“phenowenon {that is] inlcresting in the finst place,”
namely independence between recopgpition md recad].

The point of this criticiam eseapes me. The twe versions of

the moded (pechd and genoral) stale explivitly under
what conditions recogaition lailwre {indepeadence of yo-
call and recagnition] peenes and (o whal gxtent, What the
moded does not do is 1o tell us how to weasure the foature
overlap batween diflorent items or their cogritive repre-
sentations i the read world. In this respect, we st rely
on the current state of the art, ap 40 8l other models in
which the concept of stimulus similarity plays an impor
ank e,

Nilsson axpresves the opinton that | dealt too Bgluly
wilh data showing deviations Tom the recognition-fuifure
funetion. This is prohably a mivanderstanding, since )
vnade it quite clear in Elamenss that the reported oxeep-
tions lo the fuaction are (a) real, (b Jeve, and (o) w ved
unexplainged. Frceptions do ot invalidate the dats that
fnvolve no ercoplions.
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Synergiatic ecphoty, The synergistic cophory madel, alvo
discussed In publications subserent to the wriling of
Elemanty {Tulving 1982 18833 i a vough svheme for
ilbustrating the relation botweoen recail and recognition
within GAPS. 1t dows not predict anvthing, it does not
have any paraimeters, and itdloes not pretend Wb able 2
neorporite all kaown frcts abowt recall and recugnition.
Alterpative explanations of phenomenz amhraced by the
maode] cortainly wre possible, a5 pointed ot by Tajika,
T major shorteoming of the madel a5 described in
Elemenis resides in the diffenity of depicting in the two-
dirmengional space of a book-page a structore that is more
upproapriately concaptuidized as casting in an Nedimen-
stanal space. The twodimensionad picture of the imedel in
Figure § iy the Prigis {Fignre 14,3 in Elementst 1ompls
one to think of “quantities” of {race and retrieval informa-
tion, and to thin of the twe coordinato axes as represent-
ing variahles measured at lexst on an ordiaed scale. Rooij
makers's flsification of the model suceeads s fong s the
orcdimadity assaption s made, It may be worthwhile to
explove the propevties of & similar model in which hoth
trace end retvicval nforpaation are measweed on the
nominad seado, although Ramijmukers’s case of san eucoding
varinble having no offect oa recognition bat mn effect on
recall wonld 13t into w slightly modified model (Tulving
FOETa) evon iF the ardinality axswnption s kept.
Hinteman, loa, ponders on the Bdaffiaddlity of the
sy phstic ucphary wpeled, agthe model does ot seen Lo
allow people o recd] an experionce without recogniving
it a5 such. According to the model, phenomena such as
the crvplownesia that Bintaaan mentions (Beed 1979),
unmscious plagiarism, soureg amnesia {Eviny & Thork
19663, and other foms of recadl without recognition wve
ot episodic memories; conseious wwvirenoss, ovon onky
in the form of nvague {ocking, of the episadic source ol the
vecalied imbnination i (e halimark of epivodic memorny.
‘the issue is one of definitions rathor than ermpirical facts.
Jones corroctly points out thad e synorgistic sophary
inadel lacks inforence-maldng ability, although -
ferences are required to B info the malel some of the
eritioal data that suggested 1 in the first place. The muded
shows anly the relation between ecphorie lformation
and vapious comversion thresholds. Ecphoric informiatien
can D used, and in the case discussed by Jomes may be
assumed to e used, in inferential reasening that foflows
coephary and preceder the over! response. Inforence-
making s & part of the conversion provess in GAPS.
MeCauley also wondors about the vole of inference in
eephory, ar wel as aboul the rolation bebween certain
pulative characteristics of episodic wemory {igueness
of cvonts, directness of encoding, and terpporal ovganiza-
ton) and (he syncrgistic eephory moded. e mises the
ruestion ux ko why the moded would not spply egquidiy
well o retrdevid of semantic knowledge. Twa reasons,
sinong othors, may be given. Mirst, it is assumed that
gephory {some interactive conjunction of trave informa-
tion and retrieval information) is & process that chassetur-
izos vetrieval in the epivdic systorr, and that in the
serantic svstom retieval in mosthy o matber of aclivating
existing cognilive strvctures. Second, it is asmnmed thay
episodic trace information includes features that embed
the semantic content of the episodc in sellvelerentind
time qaid space. 1t is these futures that endow cophoric



information snd tha recollective experience with the
charneleristie syt th wnd intisnany” that Willkn Javes
talked about and that detormine whether & prosent event
is fult to bo o part of the past,

Summing up. Seience B a colleborative enterprise. Out of
the aasevhal tenston (Kubo BT betwoon those whe
reprasent the extant poradign amd these who pereeive
anomulies in iy fabvic avises o new way of looking
thitgs, B remains to be seon whether or not the distine-
tion between episodic and somantic mamory, and the
consequences of it for the stody of aach, will represent a
genuine break swith o long past. But iF i doss, many
pevybe will have ploved 2 rola in bringing the Reteee ingo
the prasent.
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