CANADIAN JOURNAL OF PSYCHOLOGY, 1982, 36(2), 130- 147

Synergistic Ecphory in Recall and Recognition®

Endel Tulving
Univarsity of Toronlo

aBsTRACT A general model of retrieval ol episodic memaory informalion is
described. Il provides a Iramework within which a number of basic phe-
nomena ol recall and recognilion can be integraled and related lo com-
maonly accepted theoretical ideas. The model also provides a simple stale-
ment of the relation between recall and recognition as two forms of relrie-
val: They are similar with respeclt to the process ol ecphory, combining
trace information and relrieval infermation inte ecphoric information; they
are different with respect to conversion ol ecphoric information inlo recol-
leclive experience and memaory performance.,

RESUME Préseniation d'un modéle général du recouvrement de linforma-
lion en mémoire épisodigue. Ce modéle lournil un cadre dans leguel un
certain nombre de phénoménes de base relalils au rappel et a la récogni-
tion peuvent &tre inlégrés el reliés 4 des concepts théorigues communé-
ment acceplés. Le modeéle présenle également une manigre simple de
comprendre la relation qui exisle entre le rappel el la récognilion qui sont
vus comme deux lormes de recouvremenl, semblables en ce qui a ralt au
processus d'ecpharie permellant de combiner linformation de trace el I'in-
lormation de recouvrement en information ecphorique, mais dilférents en
ce qui a trail au rendement mnémonique el & la conversion de linformation
ecpharique en souvenir,

The relation between recall and recognition has recently shifted into a
sharp theoretical focus. Many theorists agree that clarification of lhe relalion
constilutes a tes! of the adequacy of our understanding of human memory.

. Such clarification has been sought through experimental and theorelical

analyses of many possible aspects of the relation (e.g., Anderson & Bower,
1972, 1974; Begg, 1979; Brown, 1976; Flexser & Tulving, 1978, in press;
Gregg. 1976; Humphreys, 1978; Humphreys & Bowyer, 1980, 1981;
LeCocqg & Tiberghien, 1981; Lockhart, Craik, & Jacoby, 1976; Mandler,
1980; Rabinowitz, Mandler, & Barsalou, 1979; Rabinowitz, Mandler, & Pal-
terson, 1977; Tulving, 19786; Tulving & Thomson, 197 3).

These analyses have been direcled at timeless problems, such as lhe
nature of recall and recognition processes and lhe measurement of recall
and recognition, as well as at issues of more recenl origin, such as conlex!
efleclts, retrieval processes, independence versus dependence, elfect of

*This research was supporled by Ihe Nalural Sciences and Engineering Research Council of
Canada (Grant No. ABE32). | am gralelul lo Roberl Lockhart and Michael Watkins lo valuable
comments Address repnnt requests 1o Endel Tulving, Depariment of Psychology, University
ol Taionio, Toronto, Onlario, Canada M55 1A1.
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one lesl on the other in successive lest situations, recognition failure of re-
callable words, and word-frequency effects in recall and recognition.

As a resull ol all this work, we know very much more about recall and re-
cognilion, and the relalion belween them, than we knew only twenly years
ago. Bul, because ol Ihe wealth ol new experimenlal facts, and the rich
texture of theoretical ideas lhal have been brought to bear upon Ihese lacls,
we also run the risk of losing sight of the forest for the trees. The answer 1o
tha simple question, "What is the relation between recall and recognition?’
is likely to be eilher ‘It depends’ or an elaborale, long, complicated sel of
stalemenls thal leaves the respondent brealhless and the questioner

_overwhalmed.

For some time now, | and my co-workers have answered the question
concerning the relalion belween recall and recognilion by asserting thal
the lwo processes are more similar than different. This ‘continuity’ hypo-
lhesis holds thal relrieval in recall and recognition 'is essentially the same,
a joint product ol the information stored in the past and that in the imme-
diate environmenl' (Tulving & Waltkins, 1973, p. 738), that 'tlhe process of
utilization of lrace informaltion in the acl ol retrieval is thought lo be essen-
tially the same for recall and recognition’ (Tulving, 1976, p. 37), and thal
‘the distinction belween recall and recognilion ... has outlived ils use-
fulness’ (Tulving, 1976, p. 73). An alternative hypolhesis of the relation bel-
ween recall and recognition holds that there exist important differences bei-
ween the processes involved in them (e.g., Anderson & Bower, 1972, 1974;
Kintsch, 1870, 1974). Like the conlinuity hypothesis, the dual-process hypo-
hesis is supported by some empirical facts, but it cannot graciously ac-
commodale some others. Thus the debate about the relation belween
recall and recognition conlinues,

This paper presenls a revised version of the ‘episodic ecphory’ view (Tul-
ving, 1976) of the relation belween recall and recognilion. In the revised
version, some ol the previously proposed ideas concerning the commaonali-
lies of the two lorms of retrieval are retained, but the extreme suggestion
thal there is no essential difference between them is now abandoned. The
rejection of the extreme lorm was dictated by the findings from an experi-
menl thal was designed to lest the 1976 version of the episodic ecphory
view. The experiment is described at somewhat grealer length elsewhere
(Tulving, 1982, Ch. 14), but it will be briefly summarized laler in this paper.

To distinguish between lhe earlier and the present version of theoretical
speculalions, and for reasons to be mentioned later, the ideas proposed in
this paper will be referred to as the Synergistic Ecphory Model of Relrieval.
The model is simple but general. It makes no specific predictions, but it
makes il possible to integrate a number ol basic empirical facts of recall
and recognition, and 1o relale lhese lacts to several commonly accepled
theorelical ideas. The model also provides an answer lo lhe question of
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what the relation between recall and recqgnilion is like, and _1:_ shov.;;o T\;
retrieval information can be uncorrelated I!11 a_‘;n:;an and recognilion a g
rlying processes are similar. _ o
the;:;o{r;:r;::rnldt;r:doe; tl?ﬁsgp[a}per consists of tour pa_'rlrf: {a) a briet desrin?tl;o;
ol the general framewaork within which the Synergistic Ecphuw Mode Do o
trieval is to be described; (bl a slatement of the relauol_-n belween rec tg; -
tion and recall situations, on the one hand, and_ lr':reureucm cumpolnt.tan Loy
the general framework on the other: (c) a description of the Synj-ergls ;r: cn
phory Model of Retrieval, with particular re!gtence lo the relation bEt wEﬁd
recognition and recall; and (d) a brief review of expenn-l.er:-tm fac :d?ai
theoretical statements that can be seen to be interrelated within the m ;

GENERAL FRAMEWORK

The general framework within which the ideas presented in this pfaper‘:;;;
developed has been discussed al greater Ienglth elsewhere {T-_ah.rrng;;,ﬂI |
under the name of General Abstracl Processing System {G#.PS]: n;_.r '.;1;
brief summary of it is given here. It is meant to apply o rem!embenng ol a
sorts of events, but | will discuss it in lerms ol the convenlional labgra u:y
analogue of episcdic memory: rernemberi?g ::_:_lhe ztfl?:érence ol adiscrele
iliar i n a single occasion in an unfamiiar s ;
fa";:frlg':ebn;-?en?emt?ered item or event is cpnuertad into a memaory tra:
through the process ol encoding. The pmpeme_s of the trace depepd on In
itern, its presentation conlext, encoding operations performed on it, the co-
gnitive environment in which encoding occurs, and other laclors. Aﬂe: ung|:
nal encoding, lhe properties may be changed thmugfﬂ the prucesslc_v re%r_ae
ding, depending upon the nature of the rememberer's mental ac!mt"_.r.t 2
recoded trace, or trace inlormation, or engram. fer?resenir: one importa
source of information that the memaory system uses in creating the memory
riginal event. :
fGFLf;I?G?hé? imporlant source of information for l_l"lE." reme_mbenng ol Iht.':
event is provided by the external and internal retrieval envuonmen_t. I_E:lir:e
cially retrieval instructions and cues. Wh_en the memory system is 1 b
retrieval mode, appropriate intormation |s1 ext_raclled tmm the cueh i
brought into interaction with the stored episodic information lhrﬂug_ g
process of ecphory. The product of a successiul acl of ecphmy_. cor:ju ;
tion of information from the cue and one or mare r_nemmy trac_es. ls._nat erre :
to as ecphoric information.’ Like trace information arjd_relrlevm in cm;ne:
lion, ecphoric information can be thought of as conglsung ol elemer: a 1.r
components or lealures. The particular features ol a given ensemble of ec

"The present dahimbon of ‘ecphonc imlormation’ 15 diflerent trom that gven n Tubwving (187E)
1he two shauld nol be confused
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phoric information determine the qualitative properlies of what the in;iiw-
dual remembers, that is, the individual's recollective experience. A given
recollective experience dilfers from others with respect to ils cognitive con-
tents, its clarity, and the rememberer's belief in its veridicalily and ils
‘pastness.’

Many acts of remembering end with the individual's recolleclive expe-
rience: The individual has an awareness which he ot she inlerprets as
memory for an event, and does not act further upon it. In many situalions,
however, ecphoric information and recolleclive experience may be conver-
ted into some form of overl behaviour or otherwise used in ongoing mental
aclivity. Conversion of ecphoric information is a necessary component ol
the act of remembering as studied in the psychological laboratory: The only
way lhe experimenter can find out aboul the rememberer's recollective
experience is lhrough some observable behaviour. The form of conversian
is determined by the rememberer's lask. In one of the two tasks with which
we are concerned in this paper, recall, conversion takes the form of des-
cription of some aspect of the to-be-remembered event, usually ils name;
in the olher task, recognition, conversion requires the rememberer to iden-
tify the test item as 'old,’ or as ‘familiar’ by virtue of ils idenlity or similarity
wilh the evenl. Quanlifiable properties of these behaviours define the re-
memberer's memory performance.

Figure 1 presents a skelch of the interrelations of the major concepts of
that part of GAPS that correspond to the process of retrieval. The skelch

MEMORY
TRACE
RETRIEVAL
- PHORY
CUE i
ECPHORIC
INFORMATION
MEMORY
PE RFORMANCE CONVERSION
W

RECOLLECTIVE
EXPERIEMCE

Figure 1 Elements of the retrigval process.
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shows seven elements ol the act of retrieval: two observable enlities - re-
trieval cue and memory performance; two processes - ecphory and conver-
sion; and three slates - memaory trace (or engram), ecphoric information,
and recollective experience. The relations among these elements, repre-
senled by arrows, can be interpreled as ‘influencing’ or ‘determining.’

Some features of the part of GAPS sketched in Figure 1 may be worlh
emphasizing. First, ecphory and ecphoric information play a cenlral role,
and differentiate GAPS from other currently popular conceptualizations of
the retrieval process. In GAPS, ecphary and ecphoric information are in-
fluenced or determined jointly by information from the {(episodic) trace and
the (semanlic) cue: Ecphory is a synergislic process, and ecphoric informa-
tion reflects the synergy of enceding and retrieval components of the act ol
remembering.

Second, GAPS makes an explicit provision for the inclusion of recollec-
tive experience as an important element of the relrieval process. Many
other current theories of retrieval, including theories of recall and recogni-
tion, are concerned only with memory behaviour and have little to say about

* memary experience.

Third, the retrieval component of GAPS begins with the (recoded)
engram and ends with either recollective experience or memory perfor-
mance. In the whole process of retrieval, we can distinguish between pro-
cesses that occur before the formation of ecphoric information and those
that occur after. This distinction becomes important in the analysis of simi-
larities and differences between recall and recognition,

The similarity between recall and recognilion, which has been emphasi-
zed in earlier papers (Tulving, 1976; Tulving & Watkins, 1973), applies only
to the ecphory component of retrieval; the important difference between
recall and recognition, which was not acknowledged in these earlier ac-
counts, has to do with the conversion component.

The process of ecphory, extracting information from the cue and combi-
ning it with trace information, is present in both recall and recognition situa-
tions. Since the retrieval cues are different, however, ecphoric information
in the two sifuations is also different, even if the engram, or trace informa-
tion, is identical in both. Thus, ecphoric information differs in recall and re-
cognition situations in the same sense in which it differs in recall siluations
involving different retrieval cues.

The construction of ecphoric information out of trace information and re-
trieval information corresponds to neither recall nor recognition. Mor can re-
colleclive experience as such be identilied with one of these two forms of
retrieval. The distinction between recall and recognition becomes meaning-
ful only at the pdst-ecphoric stage of retrieval, at the stage of conversion;
Different kinds or different amounts of ecphoric information are required for
the judgment that a test item is "old’, than for the production of the name of
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a previously encountered study-list item. It is frequently possible for a
person to make a positive recognition judgment on the basis of just the fee-
ling of episodic familiarity of the test item, even if the evidence available for
such a judgment is insufficient for recall {e.g., Kintsch, 1974; Mandler,
1980; Moeser, 1877). In general, it seems reasonable lo assume that more
relevant evidence, or evidence of higher guality, is necessary for successful
recall of the name of a studied item than for the judgment that it is familiar.

RECALL AND RECOGNITION SITUATIONS

We can specify the dilference between recall and recognilion situations in
terms of two independent dimensions. One of these has to do with the lype
of retrieval informalion, the other one with the nature of conversion require-
ments. Retrieval information in the recognition situation always includes a
copy of the target ilem, whereas in the recall situalion either the cues are
other than copy cues or no specific cues are provided at all. With respect to
conversion requirements, in the recognition situation the rememberer's
lask is to converi the available ecphoric information into a familiarity judg-
ment, whereas the recall situation calls for the description or construction
of some aspect of the orginal item-evenl, such as ils name.

The two dimensions of retrieval information and conversion requirements
can be combined orthogonally to yield a 2 X 2 matrix of retrieval situations,
as shown in Table |. The four cells in the contingency table are defined in
terms of (a) the presence versus the absence of the copy cue as a part of
the available retrieval information, and (b) conversion requirements: judg-
ment of episodic familiarity of the test item versus production of the name
of the to-be-remembered item.,

Conventional recognition and recall situations occupy two of the four
cells in the matrix. The recognition situation is defined by the presence of
the copy cue and the familiarity-judgment conversion, whereas in the recall
situation the copy cue is absent (some other cue may be present) and the
rememberer's mission is to produce the name of the item or items pre-
viously studied. The proportion of ‘correct’ responses in lhe two situations
defines the level of memory performance.

It may be worth noting that although recognition-memory experiments
usually include non-copy cues (distractors or lures), the presence of such
cues is not a necessary defining characteristic of the ‘recognition siluation.’
It is perfectly possible to give recognition tests to subjects in experimenls
in which no distractor items are present, and obtain resulls that are not ma-
terially different from those obtained under conventional conditions (e.g.,
Begg, 1979; Wallace, Sawyer, & Roberlson, 1978).

The other two cells in the matrix in Table | also represent realistic retrie-
val situations. The siluation in which a non-copy cue is presented lor a fami-
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liarity judgment corresponds 1o the presence of distractors in a ccnventiﬂt
nal recognition test. When the rememberer judges a nun-_c_up?r cuetobefa

miliar, he has made a false posilive or a false recognition _l[_l..lndqrwoqd.
1965) response. Subjects’ memaory performance in the recogniion s:tua_h_un
is frequently interpreted in light of the relative frequency of false positive
responses,

TABLE !

Difterences between recall and recognition situalions

Conversion requirement

Relneval Familiarily Hame
infarmation judgment production
Copy cue Recognition E
Non-copy cue Ee= Recall

The siluation represented by the upper right-hand cell in the matrix in
Table | is one in which the rememberer is provided withg copy Cue_anq his
task is to produce the name of the previously studied (identical) list item.
Although perfectly realizable and enfirely meaninglul. the ta_sk has been
used in only a few experiments (Tulving, 1974; Tulving & \f‘fatkms. 1973). _

Given the description of the relation between recogr_'lltlcn and reca!l_sl-
tuations in terms of combinations of retrieval information an;l conversion
requirements, as schemalized in Table |, it is possible to conceive of experi-
ments in which retrieval information is held constant and only the conver-
sion requirements are varied. For instance, copy cues_mayrlbe presentad
either for familiarity judgments or for the production of {u:lentu:al? names of
studied list items. Similarly, non-copy Cues could be presenteld either for _ra—
miliarity judgments or for the recall of the names of previously studied
ilems. An experiment in which these comparisons were made has he_en
described elsewhere (Tulving, 1982, Ch. 14). In that experiment, encoding
condilions, and hence stored intormation, were held constant, an:d type of
retrieval information and conversion requirements vqriad according to the
scheme in Table | ; A ‘

The experiment yielded two important findings. Fn‘sl,l r_.n,.cogrlntlﬂnl hit ra_le
was higher than the probability with which copy cues elicited [ldenhcalllh_st
items in the recall task. Using the term walence' to refer to the probability
with which a cue elicits a given target (Tulving & Watkins, 1975), we can
say thal recognition hit rale was higher than the valence of copy cues. The
second finding had to do with the relation between false posilive responses
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made to extralist associalive cues in the recognition task, on lhe one hand,
and the valence of the same cues in the recall lask, on the other. This rela-
lion was negative: Extralist associales of target words that elicited large
numbers of false positive responses in the recognition test were relatively
ineffeclive retrieval cues in the recall test; conversely, more elfective asso-
cialive cues were seldom (falsely) judged to have occurred in the study
list. The Synergistic Ecphory Model of Retrieval, to be described next, was

developed to account for lhese findings as well as other basic facts aboul-

recall and recognition.

SYNERGISTIC ECPHORY MODEL OF RETRIEVAL

The concepts that we have been discussing - engram, retrieval information,
ecphoric information, and different conversion requirements in recognition
and recall - can be inlegraled into a simple bul general model of retrieval.
A schemalic description of the model is shown In Figure 2. The horizontal
axis of the coordinate syslem represents (episodic) trace information, and
the verlical axis represents (semantic) retrieval information. The two-
dimensional space defined by the two axes corresponds lo ecphoric infor-
mation. The two curved lines in the diagram represent two conversion
Ihresholds, the lower for familiarity judgments of the kind made in lhe
recognition task, the upper for the production of the name of the retrieved
item-event, as required in the recall task.

The two axes of the coordinale system represent both the quantity and
quality of trace information and retrieval information. The 'amount’ of trace
and retrieval information may be thought of in terms of the number of
encoded and polentially matchable features in the memaory trace or the re-
trieval cue, as specified in the Flexser and Tulving (1978) model. The qual-
itative properties of trace information and retrieval information, on the other

hand, can be thought of as determined by the parlicular colleclion of fea-
tures that have been encoded in a particular trace or on a particular occa- |

sion. It seems appropriale, therefore, o think of the two coordinate axes of
the diagram in Figure 2 as representing different 'bundles’ of trace and re-
trieval information, where each bundle can be described both quantitatively
(the number of fealures represented) as well as qualitatively (the identity of
the constiluent features).

Each bivariate point in the graph space in Figure 2 represents a parlicu-
lar ensemble or bundle of ecphoric information, Some of these ensembles
are actualized in the course ol events, others represent unrealized poten-
tialities only. Actualization of ecphoric information is elfected by the pro-
cess of ecphory which results in the synergy of trace information and retrie-
val information. The quantitative and qualitative properties ol a given
ensemble of ecphoric information are delermined by the quanlitative and
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/,-— MG THRESHOLD

FAMILIARITY THRESHOLD

RETRIEVAL INFORMATION

TRACE INFORMATION

Figure 2 Schematic structure of the Synergisiic Ecphory Model of Retrieval.

gualitative properlies of trace information and retrieval 1nfurmatlon: they
may include emergent properties, properties not readily predu:table _In:_rm
traces and cues. The properties of an ensemble of acluailze-?l ecphoric in-
formation determine the nature of a given recolleclive experience, as we:il
as the limits of its convertibility into overt behaviour and its usability in
olher cognitive and behavioural processes. )

The two conversion thresholds divide the total space of ecphoric nnfprma*
tion into three regions. The region below the familiarity threshold cnnsn;@ of
ensembles of ecphoric information lhal are insufficient Iiur mcﬂqnstlc_m:
Their properties are such that they fail to give rise to the feeling of (episodic)
familiarity that would make it possible for the rememberer 1o make a posi-

ive judgment about the test item.

tw?r#:d?ag;m between the two thresholds in Figure 2 reprasenlts bundl_els of
ecphoric information that contain and, when actualized, prlowciel slufhcler}l
evidence for making positive familiarity judgments, but msuiimnem_ew-
dence for the construction of the name of the original ilamae?nlstni. In situa-
tions of this kind, the subject would judge a test item to be ‘ol_r.l in the rgcngv
nition test. Yet, it the same test item were provided as a retrieval t_:ue in the
recall task, the subject could not use it for the production of the _{Idenllcaﬁ
name of the previously studied list item. In the experimgnt mentioned ear-
lier, such an outcome was observed in a certain proportion of cases (Tulv-
ing, 1982, Ch. 14).



Synergistic ecphary 135

The region above Lhe naming threshold represents ecpharic information
lhat is sufficient for the produclion of the name of the target event. It the
stimulus carrying the retrieval information is a copy cue, that is, identical
with the name of the event constructed by the system oul of the given
ecphoric information, then the cue or test item is also regarded as familiar:
Successlul recall enlails successful recognition. If the retrieval information
is carried by a non-copy cue, however, successful recall of the name of the
studied event need not entail the recognition of the cue as tamiliar,

It may be worth mentioning that although only two conversion thresholds
are shown in Figure 2, it is quile possible to imagine other thresholds, corre-
sponding to other conversion requirements.

The diagram of the Synergistic Ecphory Model in Figure 2 is only a very
rough and, in many ways, inadequale schema of the relations among the
concepts whose structure delines the model, The unils of measurement of
trace and retrieval information are not specified, the shapes of conversion
thresholds are complelely arbitrary, and the implied delinition of ecphoric
infermation as an addition of vectors coincident with the two coordinate
axes has no deep significance.

MNevertheless, some of the features ol the diagram are intended lo
convey certain ideas about the Synergistic Model, and these may be worth
noting briefly. The first, and most impartant, is the idea that ecphoric infor-
mation, which underlies recollective experience and memaory conversion, is
determined jointly by trace information and retrieval information. This
means that lhe information stored about an event, whether in its original or
some recoded form, is only a co-delerminant of what the rememberer
remembers aboul the event. The second feature is the suggested possibility
of a trade-oll between lrace information and relrieval information: Inade-
quate quantity or quality of one can be compensated for by the other. Third,
conversion thresholds are asymptotic with the two coordinate axes: The
lhresholds and the axes do not intercepl. This feature of the model implies
that there exist limits to the trade-olf between stored informalion and retrie-
val information. In the limiting case, in the absence of relevant stored infor-
mation, no recollective experience can come about, regardless of how ‘rich’
or 'elaborate’ or ‘effective’ is the retrieval information, and vice versa,
Fourth, the diagram suggesis that situations may occur in which ecphoric
information resulting from an act of conjunction of stored and retrieval infor-
malion is well in excess of what is needed for the successful accomplish-
ment of a particular task. We could say thal under these conditions
memory performance is 'over-determined.’ Chronic problems of over-
determination lead to ceiling effects in memory experiments; they can be
corrected by reducing either the trace information or the retrieval informa-
tion. Fifth, the placement of ithe naming threshold above the familiarity
ihreshold expresses the hypolthesis thal the construction of the name of a
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remembered event always requires ecphoric information of higher guality
than does the judgment that a given stimulus looks familiar,

A fealure of the model that may cause some conceplual difficulty is the
idea thal conversion thresholds separale sels of ecphoric information that
dilter from one another qualitatively. Traditionally, the concept of threshold
in physiology and psychology has been predicated on quanlities measura-
ble at least on an ordinal scale. In the Synergistic Ecphary Model, threshold
is simply a way of describing the fact that two different sets of bundles ol
information exist, one of which can and the other one of which can nol be
used for a particular purpose. How the elements of ihe two sels are de-
scribed need not matter for such a classification.

The Synergistic Ecphory Model, with its ordered thresholds, has a certain
superficial similarity to the old, now discredited, theory that recall requires
stronger memory traces than recognition. Such a theory is al variance with
a number of empirical facts, such as sludy-lest inleractions in recognilion
and recall {(Anderson & Bower, 1972; McCormack, 1972; Tulving, 1976)
and recognition failure of recallable words (Tulving & Thomson, 1973).
When conversion thresholds are defined in terms of ecphoric information,
thal is, in terms of both trace information and retrieval information, the con-
flict between theory and data vanishes. This point will be illustrated in the
next section of the paper,

EXPERIMENTAL FACTS AND THEORETICAL IDEAS

We will now briefly consider how some basic experimental facls concern-
ing recall and recognition as well as certain theoretical ideas lit into the
model.

identical Traces

Let us begin with the facts pertaining to a situation where trace information
is held constant, that is, where one and the same event is encoded under
fixed condilions, and where only relrieval conditions vary.

1. The well-known fact thal recognition of a studied item frequently suc-
ceeds when its Iree recall fails is attributable lo differences in ecphoric in-
formation, brought about by differences in retrieval informalion, in the two
situations. Retrieval information present in the free-recall lask is also pre-
sent in the recognition task, but the retrieval information conlained in the
copy cue is available to the rememberer only in the recognilion situalion.

2. The fact lhat recognition hit rate is higher than the valence of copy
cues in the recall situation (Tulving, 1982, Ch. 14) is attributable to the
higher threshold for naming than for familiarity judgments. That is, even
when both trace information and retrieval information are held constant, the
resullant ecphoric information may be sufficient for recognition but not
recall.
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3. The fact of differential effectiveness of different retrieval cues in recall
(e.g.. Bahrick, 1969; Bregman, 1968; Nelson & Brooks, 1974) fils into the
model in a straightforward manner: Differences in retrieval information
bring about differences in ecphoric information.

4. The phenomenon of recognition failure of recallable words (Tulving &
Thomson, 1973; Watkins & Tulving, 1875) is a special case of a situation in
which stored information is held constant and retrieval cues varied. When a
rememberer fails to recognize a previously studied item, it means that the
copy cue did not produce sufficient ecpharic information to exceed the
familiarity threshold; when he succeeds in recalling the same to-
be-remembered item o a different cue, it means that the ecphoric informa-
tion resulting from the application of the cue to the stored information ex-
ceeded the naming threshold.

5. A lalse positive response in the recognition test reflects a state of af-
lairs where the ecphoric informalion produced by the distractor item and
the information in episodic memory exceeds the familiarity threshold, and
the memory system fails to detecl the difference between the test item and
lhe corresponding ecpharic information.

E. Finally, consider the negative cotrelation between the false posilive re-
sponses made o the extralist associates of targets in the recognition test
and the valence of these associative cues in the recall test (Tulving, 1982,
Ch 14). A cue that is falsely recognized, but is not elfective in bringing
about the recall of the larget item, corresponds lo a situation in the model
in which the bundle of actualized ecphoric information is above the famili-
arity but below the naming threshold. On the other hand, a cue thal pro-
duces ecphoric information that exceeds the naming threshold, and thereby
the familiarity threshold, is not falsely recognized because il is discrimina-
bly different from the actualized ensemble of ecphoric information.

Different Traces

Experimental facts gleaned from situations in which both trace information
and relrieval information are varied provide even greater flexibility in
malching the dala to theory. Many phenomena entailing comparisons of
recognition and recall performance of ditferent items, or items encoded
under different conditions, can be fitted into the model without difficulty.
Consider the lollowing examples.

7. Study-test interactions in comparisons of recall and recognition,
demonsiraling that recall is, and recognition is not, affected by some dif-
lerence in the study condition (Anderson & Bower, 1972; McCormack,
1872; Tulving, 1976), correspond to a situation in the model where ecphoric
information produced by the copy cue is above the familiarity threshald for
both study conditions, whereas ecphoric information resulting from the
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recall cue is above the naming threshold for one study condition but nol the
othet,

8. A similar interpretation can be provided within the model for the many
encoding/retrieval interaclions that have been reporied in the literature,
both in recall experiments (e.g., Fisher & Craik, 1977; Jacoby, 1973,
Masson, 1879; Ozier, 1978; Roediger & Adelson, 1980; Thomson & Tulving,
1970; Tulving & Osler, 1968) and in recognition-memory experiments (e.g.,
Geiselman & Glenny, 1977; Morris, 1978; Stein, 1978; Thomson, 1972;
Tulving & Thomson, 1971).

9. Reversal of forgelting (Tulving, 1974) - increasing retenlion scores
through the provision of retrieval cues of higher quality after forgetting has
occurred - as well as other forms of trade-off between trace information
and retrieval information find-a ready explanation in the model. Forgetting
reflects deterioration of trace information and consequenl lowering of the
quality and quantity of ecphoric information. Provision of more appropriate
retrieval cues, however, enhances the quality or quantity, or both, of ecphor-
ic information, resulting in ‘reversal’ of forgetting. Although it is logically im-
possible to prove deterioration of trace information (Tulving, 1974), itis rea-
sonable to assume that such deterioration occurs. The model relates trace-
dependent forgetting to cue-dependent forgetting.

Theoretical Ideas

Let us next briefly discuss some theoretical notions in light of the model.

10. Recall and recognition are similar or continuous (Tulving & Walkins,
1973) insofar as there is no essential difference in the ecphoric process:
Regardless of the nature of the cue, the extracted refrieval information is
combined with, brought into interaction with, or brought to bear upon the
slored information, resulting in the construction of an ensemble of ecphoric
information that serves as a basis lor recollective experience and other
forms of conversion.

11. Although the ecphotic process is the same in recall and recognition,
it is quite possible for the retrieval information in recall 1o be uncorrelated
with the retrieval information in recognition, The assumplion of such retrie-
val independence plays a critical role in accounting for the orderliness of
outcomes of a large sel ol experimenls in which recognition failure of re-
callable words has been observed (Flexser & Tulving, 1978). Thus the as-
sumption of retrieval independence in recall and recognilion is perfectly
compalible with the assumption of the essential similarity of ecphoric pro-
cess in the two siluations.

12. The basic difference between recognition and recall lies in different
informational requirements for the successful perlormance of the two
tasks. In the model, these dillerences are expressed in terms of different
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conversion thresholds: Recall requires more and richer ecphoric informa-
lion than does recognition.

13. The model makes explicil the conditions that determine the degree
ol subjectively-fell episodic familiarity: Familiarily reflects the similarity be-
lween the informalion provided by the retrieval cue, or the lest item, on the
one hand, and the informalion conlained in the actualized ensemble of
ecphoric information, on the other. Familiarity is not determined by the simi-
larily between the lest item and the memory trace, exceplt insofar as the
memory lrace resembles the actualized ecphoric information.

14. In lhe recognilion-memory task, the test item serves lwo different
functions: {a) the retrieval informalion extracted from il in the process of
ecphary enlers into interaction with stored information in the production of
ecpharic information; and (b) it provides a criterion against which ecphoric
information is compared in making the recognition decision.

15. The distinclion between ecphoric process and ecphoric information,
on the one hand, and conversion of ecphoric information into behaviour, on
lhe other, corresponds lo the distinction between memory and decision
compaonents of the theory of signal detection (Lockhart & Murdock, 1970;
Murdock, 1874). Dilferences in the rememberer's confidence in his recogni-
tion decision may be represented in the model by different conversion
theesholds.

16. The model illustrates, in a rough manner, how qualitative properties
of memory traces and relrieval cues, and qualitative differences in their pro-
duct, ecphoric information, determine gquantitative characteristics of
memory performance. In an experimental situation, the proportion of actual-
ized ensembles of ecphoric information that lie above a given conversion
lhreshold determines the probability with which relevant responses are
made in lhe experimental task; the degree of '‘over-determination’ of the re-
sponse - the extent to which a given ensemble of ecphoric information ex-
ceeds the conversion threshold - may be thought of as correlated with the
response latency (Murdock, 1974; Ratcliff, 1978).

17. The concept of trace 'strength’ may be thought of, in the model, as
corresponding lo the concepl of the ‘amount’ of trace information. Bul trace
slrength by itself is a relalively unimportant variable, since its transforma-
tion into ecphoric information depends as much on its own properties as
those of the retrieval informalion that is brought into interaction with it. The
model makes clear how it is possible for observed memory performance 1o
be higher for weak traces than strong ones,

18. Difterent 'tesls’ of retention - such as free recall, cued recall, and
recognilion - are conceplualized in the model as representing situations
with dilferentially effective retrieval cues. But the overall effectiveness of
cues, like the overall ‘strength’ of a trace, is a less important variable than is
the match between the cue and the slored episodic information, Hence the
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distinclion belween cue effectiveness and cue valence (Tulving & Watkins,
1975).

19. Since refrieval of episodic information, according lo the model,
always depends on the interaction between trace information and cue infor-
malion, and not on either of these alone, it makes little s2nse to talk about
‘encoding effects’ or 'retrieval effects’ in episodic memaory. It is possible, of
course, to hold either trace information or retrieval information constant,
and vary the other, but such a stralagem does not mean thal the source of
information that is not manipulaled has no effect on what the rememberer
remembers or whal his memory performance is like.

20. The rememberer's menlal experience - recolleclive experience -
and its qualitative and quanlitative characteristics are only indireclly in-
fluenced by episodic trace information; they are direclly determined by
ecphoric information. It is assumed, however, that not all of ecphoric infor-
malion need be accessible to conscious awareness.

21. The subjeclive feeling of pastness that accompanies remembering
of evenls is delermined, in the model, by the exlent lo which the mix ol
ecphoric information conlains {episodic) trace information: The strength of
the feeling varies directly with the weight of he contribution thal the stored
episodic informalion makes in delermining the quanlitative and qualitative
properties of ecphoric information. The feeling of pastness, lhus conceived,
is nol necessarily correlated with other measurable aspecls of perlor-
mance, such as proporlion of ‘correct’ responses. The trade-ofl relation be-
iween trace information and retrieval information in delermining ecphoric
information lying above a given conversion threshold allows the remember-
er to make many correct responses, even if the underlying ecphaoric infor-
mation contains relatively little episodic lrace information, that is, even if
the subjective feeling of pasiness is nol strong.

CONCLUSION

The Synergistic Ecphory Model of Retrieval | have briefly described in this
paper supersedes the theoretical speculation concerning recall and recog-
nition that | had suggested previously (Tulving, 1976). Although the present
formulation retains many ideas from the earlier package, it is also different
in important respects. The earlier idea thal there is no essential difference
between recognition and recall now seems to have been wrong. The critics
who have questioned this earlier idea (e.g., Humphreys & Bowyer, 1981;
LeCocq & Tiberghien, 1981; Tiberghien, 1980) turn oul lo have been justi-
fied in their concerns.

The present model provides a reasonably simple and straightforward
stalement of the relation between recall and recognition. The two processes
are essentially similar with respect to the important process of ecphory,
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combining trace information and retrieval information into ecphoric infor-
mation that forms the basis of recollective experience and memory perfor-
mance. They are different with respect 1o post-ecphoric components of the
relrieval process, requiring different amounts or kinds of ecphoric informa-
tion for the successful accomplishment of the task.

The Synergistic Ecphory Model has a number of affinities with the ideas
concerning recall and recognition described by other theorists. For in-
slance, the idea that recognition can occur on the basis of just an expe-
rienced feeling of familiarity, under conditions where more detailed infor-
mation about the to-be-retrieved event is nol accessible, has been advocat-
ed by a number of writers (e.g., Atkinson & Juola, 1973; Jacoby & Dallas,
1981; Lockhart, Craik, & Jacoby, 1976; Mandler, 1980; Mandler, Pearlstone,
& Koopmans, 1969; Tiberghien, 1976). Similarly, Moeser (1977) argued
that recognition is a two-slage process. The first consists of the activation
of many episodic traces that have sufficient features in common with the re-
trieval cue; in the second stage, retrieval of a particular trace from among
those acluated in Lhe first stage is effected. Moeser's two stages of retrieval
are represented in the Synergistic Ecphory Model in the form of the famili-
arity conversion and naming conversion thresholds. The Synergistic Ecpho-
ry Model also has many fealures in common with Kintsch's theory of
episodic memory (Kintsch, 1974). Kintsch's assumptions that episodic
traces are separale from the existing semantic structures, his postulation of
paltern matching and pattern completion as the basic mechanisms of
recognition, the suggestion thal paltern malching and pattern completion
occur in parallel, and the postulated existence of different thresholds for
recall and recognition (Kintsch, 1978) are mimicked by the features of the
Synergistic Ecphory Model.

Thus it appears that a consensus seems lo be emerging in the theoretical
analysis of the relation between recal! and recognition. Further thought and
study will show whether the emerging agreement represents a way station
on the direct path to the future, or whether it constitutes a sideways move-
ment so well known in the history of psychology.
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