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Role of Semantic Memory In S7orage and Ratrlaval
of Episcdic information
Endel Tulwlng

Univarsity of Toronto

It is sometimas useful o essuma that there are two separate memory Systems.
One, episodlic memory, Is invelved In storage and retrieval of information about
particular and concrete experiences localized in personal space and time; the
cther, semantic meecry, deals with retention and utillzation of general and
avstract knowledge, which is indapendant of personz| space and time, and of
languages through which This knowledge can be transmitted. The major character=
istics of the two systams are given in some detail Tn an earlier article {Tulving,
19721.

The distinction betwean aplsadlc.and samantic mamory is usaful to the exrvent
that tha postulated separation of the two systems helps us understand facts
about cognitive activity of man that would not be readily understood otherwise.
In this article, | will tfy to illustrate the usefulpess of the distinction by
censidaring cartain recent findings from simpla 1ist learning experiments dong
in our laboratory.

We shall discuss two general classes of findings. One has to do with the
daterminants of memory traces of simple events, such as occurrances of words in
to-be-remambered lists; the other is concerned with the retrieval of this storad

Informaticn.

Encoding Operatlons and Storage

Let us begin by Imagining a simple experiment in which two identical groups

of people are askéd to remember a list of unrelated words. Both groups are

Bl

presantad 'H-H'h iden*ical sets of fo-be-remasbered msterials. Each to-bo-
resombered word i5, say, presented once, for the same length of T-me. Beth
groups are explicitly instructed that thelr memory for the meterial would be
tested and that tharefora they should try to do thair best in learning the
marerial. Ba'l'.h groups are tested after an identical retention interval, filled
with ldentical activity, in an identical ftest. Thus, all variables with which
clagsical experiments and theories of verbal learning hawe been concerned are
held constant in owr imaginary experiment: famillarity, fregquency, meaningfulness,
and other characteristics of the materisls; abillty of subjects; their intenticn
to learn; study time and fraguency of presentation; length and neture of reten—
tion interval; the type of memory test.

How, let us ask a question: Is It conceivable that, with all these tradition=
ally importast conditions of learning equated, The Two groups could differ in
memory performance? |t 5o, what other significant variables could the expariment

manipulate?
Cnly ten or flifteen years ago, most students of warbal lesrning and rmi=cry

would have bean baffled by the question. Todey, however, wa know of many exper-
Imental situations In which it is possible to produce differences In memery
performance under conditions whera the learning situation for the teo Groups (s
equated with respect to the treditional varisbles. Experiments of this genarsi
kind==most,, [f not all, traditional variables held constant, someining else
manipulated, and differences In memory performance cbserved--have been described,
among others, by Jenkins and his associates (e.g., Hyde & Jenkins, 1963, 1973;
Jenkins, 1974; TI1| & Jenkins, 1973; Walsh & Jenkins, 1973}, by Schulmas (197s8),

by Wood In this Issue of the Bulletin de Psychologis, and by Craik in this issue

of the Bulletin as well as atsewhere (Craik, 1973; Craik & Tulving, 1975).

The "something else™ that is responsible for differences in memory performences



has beon voriously referred to as '.'orimfins task,” "incidantal learning task,”
“precessing task," or “enccding operation,” Of these, the tarm "encoding
operation” seams prefarable becavse of its general applicability fo a variety

af relevant sltuations and becouse it lacks distrecting connotetions. The terms
“arienting task" and “incidental learning task" imply that thase activities
entail processes that are somehow extrinsic to or dlfferent from the processes
underlying encoding and trace formation. The term "encoding operation,™ on the
other hand, Implies a contlnulty among underlying processes. [T accords with
the hypothesis that intentional learning can be 1uentlf1ed.u1+h or analyzed inteo
mare baslc or elementary cperations of the cognitive systems (Craik & Tulving,
1975; Enrlich, 1970; Mandler, |967).

Tnere are many ways of encodling a given stimulus event, and many ways of
exparicantal ly manipulating enceding operstions. S5ubjects cen ba asked to make
conceptual judgments about the to-be-remembared words (o.g., Cralk & Tulving,
1975; Hyde & Jenkins, |969), they can be asked questlons about these words (e.g.,
Schulman, 1974), the to-be=remsmberad words can be presanted as related to
context words (e.g., Tulving & Watkins, 1973}, subjects cen Da led To expact a
particular memory test (e.g., Tversky, 1973}, thoy can be glven [nstructions as
to how to handle the meterial (e.g., Bewer, 1973; Paivio & Csapo, 1973}, they can
ba provided with information about certain aspects of the test le.g., Watkins &
watkins, 1974), and so forth.

As an illustration of the effect of encoding operations, let us coasider the
results of an experiment swmmarized by Craik In Teble | of his contribution to
this issue of the Bulletin. With the experisenter holding constant variables
such as the to-be-remambered material, ability of subjects, Intenticrality of
iearning, frequency of prasentation, study time, retention Interval, and the

natura of the memary test, subjects' recognition hit rate for stedied words was

a5 low 23 233 or as high as B1¥, depanding upen the enccding operaticn. FRecogs
niticn performance was very low when the subjects, af the fima ot 5Tucying “he
ta-pe-remambared word, made 3 Judgrment sbout tha type of letters (lowar or
upper cased In which the werd appsared on the display device; It was very high
when the subjacts had to answer a gquastion about the to-be-remembared word's
belongingness to & partlcular conceptual category. Creik's experiment shaws
tnat the effect of encoding cperaticns on mamcry for simple word-svents can be
very larga. The magnitude of the effects makes it possible to Think of eaccding
operations as one of the most importent determinants of the memory treces of such
events. |t Is not even Inconceivable thet in some sense enceding operations
constitute the sole determinant of the composition of memory traces, and vhat the
effects of other variables known through esrller resesrch--for Iinstance, mesning-
fulness of the material, study time, frequency of presenfation, inteation To
learn, and the Iike--reflect the consequences of whatever enceding operaticns
are brought inte play in any given situation. 3

Classical thécry of verbal learning has ittle fo ssy sbout The etfects of
ercoding operations, primerily beceuse these effects were noT known to earlier
workers. Wa can classify the research on encoding cperaticns as research ConCcrnec
with trensfer and transfer effects, but the classlical thearies of transfer, such
as formal discipline and ldentical elements, would not fit the new firdings. licr
would theories of specific transfer, couched In terms of pertlcular stisdtus-
response relations, have much to say sbout confesparary experiments showing that
the application of general existing skills and knowledge can produce sizacle
gffects on the remesbering of particular episcdos.

Contemporary students of learning and memory heve inTerpreted their results
in a variety of ways. The grester effect of scme encodirg opereticns than of

athers has bean explained In terms of depth of processing (Cralk & Leckhart, 1972},



cece elaboratlon (Crafi, in this issue of Tha Bulletin de Psvcholoziel, general

or persanal mazningfulness of the Task (Jenkins, 1974), imaginal wersus werbal
remory codes (Paivio & Csapo, 1973), qualitatively oifferent types of rehearsal
of the materfal (Watkins & Watkins, [974), and other similar notions. MNong of
them is clearly superior to othe.r:.. and all are, at this stage, somawhat wague
and ganeral. This is not surprising, since even today tho experimental facts
are still noval, and there has not been sufficient time for the integration
of data and theory. The important book by Anderson and Bower (1973), for instance,
which otharwise prosents & comprehensive theory of mesmcry, does not even refer
to any experiments on encoding operations.

We will return to the problea of Interpretation of thesa findings after we
have considered the smr:md class of experiments relevant to the present discussion.
Thase hawve to do wi+hf;ffecﬁuenuss of retrieval cues, and partlcularly with tha

intaraction between enceding conditions and cue effectivengss.

Encoding Specificity and Cus Effectiveness

Revrieval of stored information never takes place spontanecusly. It is
always initiated by a stimulus, a query, or a cue. Hence wa think of retrieval
as being critical ly dependent upon an interactlon of Information from two
separate spurces, [a) the memory trace, and (b} the rememberer's cognitive
envircnment at the time of retrleval (Tulving, I.‘?‘Td:JIEEJ. In the same way
in which the memory trace of a to-te-remembered word can be influenced by
experimentally manfpulating encoding conditions, tha cognitive retrievel environ=
ment can ba influenced through experimental manipulation of retrieval instructions
and speclfic retrieval cues.

In the course of experimental work that has been done to evaluate theories of

retrieval {a.g., Thomson & Tulving, 1970; Tulving & Thomson, 1973) it has become

<lear that the effectiveness with which an extralist cug {3 verbal itos that has

not bean an explicit part of the to-be-remembgred |[ist) can evowe the merory of
a studied |ist word Is not always predictable from pré-experimental character=
istics of the two words. Thus, for Instance, whether the extralist cue word
"white" can halp the learnar to remember the [ist word BLACK depends on partic=
ular a'xperimen-tai condltions. Similarly the cue word "black" can be dittaren—
tially effective in reminding the lsarner of the neminally Tdentical word ELACK
from tha list studied earlier, depending on specific experimental conditions.

Thess observations ara difficult to understand in terms of classical theory,
and are therefore of same Interest. We will here briefly elaborate on these twg
kinds of experisental findings. One hss to do with the effectiveness asc lack
of eftectivenass of extralist cues that are strong ssseciates of fo-be-remamaerad
words; the other concerns recegnition fallure of recallable words.

In one experiment of the first kind (Thomson & Tulwing, 1970, Experiment 2}
subjacts studled to-be-resesbered words, such as CHAIR, ender one of fwo condi=
tlons. In one, the to-be-remembered words were presented siagly, one at & Tiee,
and tha 5u|:r,]ac1'.5 expected & freg=-recall test. In the other, the fo-be-rememdersd
worde appeared as members of palrs, the other member of each pair baing 8 word
woakly associated with the fo-be-resembared word. (1 will refer to these worcs
2% "weak™ cues,) There were two test conditions, crossed with the Teo sTucy
conditions. In one test, subjects wers given wesk n:-.rels as alds to retrievel, in
the other they were provided with strong extrallst assoclates of the to-be-
remambered words.

The design of the experiment (Growps 2, 3, 5 and &, List 2, in Experimant Z
by Tho=san & Tulwing, 1570} is schematically presented in Table I, fogather
with the results. In all four conditions, the farget word was ncninally The

sama (CHAIRD.

Takle | about here




Tabkie |

Exparimantal Design and Resylts of Experiment 2 {Groups Z, 3,

3, Bnd &) of Thomson and Tulving (1970)

Condition

1. Single lnput:

Waak Cua Tast

11, Single Input:

Strong Cue Test

11 Paired Input:

Weak Cug Test

I¥. Paired Input:

5trong Cue Test

Study Material

CHAIR

CHAIR

glua = CHAIR

glue = CHAIR

Retrieval Cues

glue=-=7

tablg=-=7

glua=-—?

table==1

Proportion of
Targat Words
Recal lad

433

ea8g

Bz

238

The fact that the weak cue "glue" was very effective [82%) In rn_'rrievir;;
the target word CHAIR in Condition 111, but less effective (43E) in CzndiTion
I, is gasily expiained by any theory. |t represents the well xnown case of
association by contlguity: In Condition |11, “glue" was the 1ist cue for CHAIR
and paired ulml' it In the study 11st, whareas in Condition | it was not present
in the |ist. On the other hand, the fact that the strong cue “table" was quits
effective In Condition |1 (68%), and quite ineffective in Conditlon IV (Z3Z) dces
not find & ready explanation in most extant theories. Explenation of thesa
rasul'h:,. in terms of associstion by contiguity s precluded in both conditiens,
bacause the cue word "table™ was not present in the 115t in either casa. The
other kind of sssoclation known In classical theory, associetion by similarity,
also tails as an explanetory device here, since the similarity betwesn "reble"
and CHAIR was nominal ly the same in boTh cases.

Tha results of the experiment summarized 1n Tazble | illustrate &n "encoding
spacificity phenomenan”: The effectivensess of a given refrieval cue ("tatle”™}
in evoking the rn.jrnur'g' of 8 given |ist word {CHAIR) depends cn the specific con=
ditions under which the target word was encoded into memory (Tulving & Themson,
I973), Although the stimulus word CHAIR was ewactly the sama in both Concitiors
Il and I¥, the fact that one end the seme cue (“table") wvaried grestly in its
effectivenass can only mean that the memory trace of CHAIR was different in the
two cases. Thus, [T is not the pre-experimental simllarity of the cue and the
target that determines the effect of the cue, but rather the similarity between
the cue lor, more precisely, 115 encodad version} and the trace of +the target
word resulting from the specific encoding of the target word in & particular
sltuation.

The major difficulty the classical theory has in handling this experimental

result has |ts sgurce in the assumption that each familier word is represented



in "permerent memory" in a singla, relativaly fixed form or location which is
defined by ifs relations to other components of the overall structure. The
appaarance of the word, such as CHAIR, in 8 to-be-remenbered |ist, gocording
to the theory, results in the ackivetion, marking, or tagging of the word's
representation in the permanent memory. At retrleval, the pre-experimental Iy
establlshed connections between "table" and “chair" ara used to gain access to
CHAIR through "fable" as cue, and the state of activation of, or the I1st-tag
attachad to, the reprasentation of CHAIR |s examined with a view to its recall~
ability. But such a thecry cannot readily account for the fact that the .
ettectiveness of an extralist cue depends upon the conditions under which the
target word was encodad. Why was the cue "table" quite effective In Condition
Il and quite Ineffective in Condition IV in the experiment summarized in Table |7
In &n attempt to rescue the classical theory, scme theorists have argued
that mesT words have multiple represantations in memory, each representation
corresponding to a different semantic sense (Anderson & Bower, |974; Reder,
Anderson, & Bjork, 1974). One impllcation of this position is that the effec-
tivenass of extralist retrieval cues should be more pronounced and less dependent
on enceding conditicns for target words that have fewer representatlons in
memory. In support of this hypothesls, Reder, Anderson and Bjork (1974) have
shown that extralist retrieval cuves, In the Thomson and Tulving L1970} paradigm,
are mech more effective for low frequency than for high frequency words. But
Reder, Anderson, and Blork's explenstion runs into difficulties with the - data
showing specific encoding effects in wpirimnh with to-be-remembered words
that have only a single samantic meaning. Thl.!l-. for [|.'|5tance_. Barclay, Bransford,
Franks, McCarrell, and Nitsch (1974) presented the targe® word PIAND to sub jects
25 a part of a sentence. When the santence wes, The man lifted the pians, then

the retrieval cue "somathing heavy™ was quite effective, whereas the cue

"somathing with a nice sound" was quite ineffective. 0Om the other hand, when
the subjects hed studied the Terget word as a part of the sentence, The man
tuned the piano, then the |atter cue was effective and the former one was
inetfective. These and gther similar results (e.g., Anderson & Qrtcny, 1975)
suggast That Spiacifln: encodings can be experimentally created for all kinds
of target words, and not only for those that have a multitude of samantic

SEN505.

Recognition Fallure of Recallsble Words

Another defence of the classical theory might take the form of the assumption
that a paH[cular encoding cperation, or the processing of the 11:r-l:|.a-ramarr.bara¢
item in & particular context, changes the sssoclative connsctions that the to=
ba=remembered item has with other components of permenent memory. The redeced
effectiveness of a strong sementic associete of the target item might then resuls
from the Tmpaired asccess routes to the target item's representation in permznent
memary. Existing data do not show any such impalrment In a2 fres-association test
(Tulving & Themson, 1973; Watkins & Tulwing, 1975}, but a more direct tast of
tha hypothesis is possible. In such a test, we use as retrieval cues |lTeral
coples of target items which, sccording to classical theory, provide direct accass
ta the item's representation in memory. The access probles should thereby be
circumvented. The question then is: Does the specific encoding of the targer
item changs Its recognizebi|ity? Experiments designed to explore this question
have led to demonstrations of recognition failure of recallable words, another
“encoding specificity phenomenon™ on which classlical theory founders.

The experimental paradigm under which recognition fallure of recallsble words
has been cbserved has the followlng comporents: (al The to-ba=-remembered word :
is presented on a single trial together with ancther word, the list cue. (b} The

subject studies the to-be-remembered word in the expectation that Its recall is



going *o bo tested In the presence of the list cue. (c) Followling tha study
trial, and uswally atter some interpolated :'u:TIvH'gr.designeu To produce inter=
farenca, the subject is given & recegnition Test in which coples of to-be-
ramembarad words are prasented together with distractor words, and tha subject
15 regquired to [dentify the to-be-remembered words. (d) Atter the recognition
test, all list cues are presented to the subject, and he is zsked to recall
the corresponding to-be-rememderad words.

Recognitlon tailure of recallable words, undar the conditions of the
paradigm Just described, was first described by Tulving and Thomson (1973},
The Tulving and Thomson experiments entalled the four steps Bs just enumerated,
although the ganeral procedura vrals somavhat mora complex. In The flirst expar=
iment they described, recognition hit rate was found to be .23, and cued recall
was .6l. Thus there were many words that the subject could recall but could not
recognize. Subsequent experiments hawa shown the phencsenon of recognition
failure of recallable words to be ve.rﬁr robust (Tulving, 1974b; Watkins & Tulving,
1973; Wiseman & Tulving, 1975). Racently Tulving and Wiseman {1973 ) have
summarized evidence from |2 different previously published experiments, repre-
santing 40 different experimental conditions. A certaln asount of recognition
failura of recallable words was present In every one of the 40 experimental
cenditions. The extent of the recognition failure of recallable words in & given
conditlon was highly correlated with the overall level of recegnition in that
coaditlan; this correlation was Independent of the procedural detalls used in
the experimants. Since the c]as_sim] 1h.a-::rr'_r danies the possibility that a
recal lable Item cannct be recognized, the finding of recognition failure of

recal lable words proves the classical theory wrong.

Eplsodic  and Semantic Mamsry

It sasms that the major source of the ditficulty The classical theary has
wiTh tha facts briefly described here lies In 1¥s basic assumption that there
is a single "permanent™ memory, and that hence information asbout parsonal iy
oxperienced eplsades is stored In the same memary structure thar retains
general knowledge of the world and the symbol systems for representing this
mwieuge'. A corollary of this assumption is thet s word, or a cerfain seranTic
sense of a word, has but a single form of representation in This permanant mamcry.
Exparimental tacts of greatly attenvated effectiveness of strong asscciates as
raetrieval cues, and recognition fallure cf recallabla words following certain
encoding operations performed on to-bes-remembarad words, strongiy lmoly that the
internal representations of the word the subject cannot recognizs l1s differant
fram the representation of the word that he can recall {cf., Martin, 1975).
This conclusion suggests that we should abandon the assumptlon of a single memory
system,

The experimantal findings we have discussed become more readily understancable
if we assume a distinction betwean eplsodic and semantic memary. Infermation

stored In semantic memory is used, in the course of encoding operatians, fo
construet & unigue trace of an event in the episcdic system, and it is again
used, at the time of retrieval, to Interpret the refrieval guery eng cuss. Eut
the episodic trace as such exists Independantly of the semantic system, and may
remaln unaffected by the activity of the semantic systesm.

The identity and characteristics of & to-be-recesbered Item only partly
determineg the composition of Its trace in eplscdic memory. Other, and probably
more importent, factors that shape the frece are subsumed under The coazept of
encading operations. |t Is in this sense in which we can think of the Trace
of gn item as "a record of varfcus patfern-recognition and interpretativa

analysas carried out on tha stimulus event" In its particuler context (Crafk &



Tulving, 1975, p. x=x). Tha charscteristics of +he trace do not seem To depand
a5 much on tha "intensity" of ihesa analyses as they do on their quelitative
nagtuyre. it is the qualitative nature of encoding operations that gatermines

the "depth," “spread," and “elaborateness" of the flnal product of the encoding
of an event, This final product can be described In termspt features, attributes,
ar "traca elements" (Tulving & Bower, 1974; Tulving & Watkins, 1975).

Ratrieval, or ecphory {Tulving, 1975), of an axparience is conceptualized
a5 a Joint product of information from two scurces, the memory trace and the
retrieval cue. The mechenism of retrieval is as yet unknown, but we can think of

Tadving 1 Blafking A2}, J
i+ a5 a matching or pattern complation operation (Kintsch, | 5-[] . The success of
retrieval depends on how well the information In the retrieval cus matches the
information containad in the episodic trace of the Item, rather than on the
charactaristics of the cue and target Items as defined in semantic memory. This
is why merory performance, in any given retrieval situation, depends so greatly
on the encoding operations. Retrieval cue has to contact the trace of the episode;
access to the reprasentation of any Item In semantic memory is not sufficient.

Given these general ideas, it is not too difficult to make sense out of the
obsarvation fha'r:;frong rar‘_rrlaval cug s quite effective in evoking the memary
ot a target word when 1h1‘:rlartar was presented as a momber of a Iist to be recal led
uncer free recall conditlons, but not effectlve after the subject had studled the
target word as a member of a cus/target palr. The traces of the two events in the
episodic system are quite different because of dlfferent study contexts and test
axpectations on the part of he subjects. The finding of recognition failure of
recallable words, too, makes sanse. The Informational contents of tha trace of
the cua/target pair of words overlap more with the informatlon contained in &
copy of the list cue than with the informaticn centalned in a copy of the target

word. Obviously, this interpretation does not explaln the facts completely, but

it can be elaborated and it dd5 maka it possibla to ask further meaningful
questions about the facts.

Kintsch (1974} has recent|y proposed & theory of episcdic memory that can
sccount for the findings of many list-item experiments, including phencmeng of
ancoding specificity. The distinction between episcdic and Semsntlc memsry
plays a useful role in the theory. In &n entlirely different contaxt, recant
clinical cbservations have suggested that the distinctiea is heurlstically
helptul in understanding mental functioning of amnesic and agnnrsii: patients .
{Kinsbourne & Woods, 1975; Warrington, 1975). Although current ideas about
differant memory systems and thair interrelations may change as we lesrn more
about cognitive activity of man, at the present time they sppear to be not

only necessary but promising.

Summary
In this paper, the distinction between episodic and semantic memory has been

epplied to the problem of Interpretation of experimental results from two brozd
classes of experiment. In one, cffects of different encod!ng operaticns performcd
on to-be-remembered stimulus events were considered in simple |ist lesrning
experiments. In these experiments, to-be-remembered words, whose nominai identity
is held constant, are presented for study under conditlons In which all classical
'.rmjlablu-‘s-.pch as ability of subjects, frequency of presentation, study time,
intention to learn, nature and length of the retentlon Interval, end the memory
test-—are held constant. The major finding Is that differences, sometimes larga
ditferences, are obseryed In memory perfermance, depending upon encoding operz=
ticns that the subjects have been Induced 4o perform on the to-be-remembered
material. The other class of expariments demonstrates the differential effective=

ness of retrieval cues; in particular, the interaction between cuwes and conditions




under which & particular word event is encodad into memory. Classlical theory

has difflculty explaining thase data, primarily because it assumas a unitary
mamory structure in which words are represented as fixed elements and

in which episodic cccurrences of these words are ragistered in the form of
activation or tegging of the words' representations. Given this assusption,
certain encoding specificity phancmena, such as recegnition failure of recallable
worés, are difficult to explain. A more promising approach to m'dnr'rranding. cf
thase phenomena s provided by a view That assumas a distinction between semantic
and episedic momory systems. According to this view, skills and knowledge stored

in sesmantic memory are uSed in encoding cperetlons for The construction of unigue

mamory tracas in the eplsodlie system. The exact composliticn, and honce the exact .

cenditions under which the trece |s retrievable, are to a large extent determinad
by the qualitative nature of the enceding cperations. The speciflc Information
stored about an event determines the effectiveness of retrieval cues. Retrieval
queries and cues are cognitively analyzed in terms of the contents of the
semantic system, and the resultant ratrieval Information is combined with the
trace Information from the episodic system to create the memory of an experlenced
event. Thus, memories of events are stored In the eplscodic system, but both
aenceding of memory traces and thelr retrieval may dapend greatly on the semantic

systam,
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