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Recent changes in pretheoretical orientation toward problems of human
memory have brought with them a concern with retrieval processes, and a
number of early versions of theories of retrieval have been constructed. This
paper describes and evaluates explanations offered by these theories to ac-
count for the effect of extralist cuing, facilitation of recall of list items by non-
list items. Experiments designed to test the currently most popular theory of
retrieval, the generation-recognition theory, yielded results incompatible not
only with generation-recognition models, but most other theories as well:
under certain conditions subjects consistently failed to recognize many
recallable list words. Several tentative explanations of this phenomenon of
recognition failure were subsumed under the encoding specificity principle
according to which the memory trace of an event and hence the properties
of effective retrieval cue are determined by the specific encoding operations

DONALD M. THOMSON

Monash University, Clayton, Victorie, Australia

performed by the system on the input stimuli.

The current transition from traditional
associationism to information processing and
organizational points of view about human
memory manifests itself in many ways. One
of the clearest signs of change has to do with
the experimental and theoretical separation
between storage and retrieval processes. In
an important early paper, Melton (1963),
for instance, pointed out that “the principal
issues in theory of memory . . . are about
either the storage or the retrieval of traces
[p. 4].” Only 10 years before Melton made
the statement, it would have puzzled most
students of verbal learning. At that time
memory was still a matter of acquisition, re-
tention, transfer, and interference of asso-
ciations betwen stimuli and responses.
While everyone was aware of the logical
distinction between acquisition and reten-
tion on the one hand and retention and recall
on the other hand, these distinctions shaped
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neither experiment nor theory., At the level
of conceptual analysis, the mechanism of re-
call was included in the concept of associa-
tion ; at the level of experimental operations,
recall was observable behavior whose mea-
surable aspects simply served to provide evi-
dence about strength of associations. More-
over, the act of recall was empirically neutral
in that it did not affect the state of the sys-
tem; it was theoretically uninteresting be-
cause it could not be studied independently
of acquisition.

The last 10 or 15 years have changed the
ideational framework for studying memory.
Today the orienting attitudes clearly include
the notion that both recall and recognition
are more or less complex retrieval operations
or processes that can be studied and analyzed
in some sense separately of storage opera-
tions or processes. Retrieval operations
complete the act of remembering that begins
with encoding of information about an event
into the memory store. Thus, remembering
is regarded as a joint product of information
stored in the past and information present
in the immediate cognitive environment of
the rememberer. It is also becoming in-
creasingly clear that remembering does not
involve a mere activation of the learned asso-
ciation or arousal of the stored trace by a
stimulus. Some sort of a more complex in-
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teraction between stored information and
certain features of the retrieval environment
seems to be involved in converting a potential
memory into conscious awareness of the
original event and corresponding behavior.

Relations between the effects of the past
and present inputs and the interaction of the
memory trace with the retrieval environment
constitute the domain of theories of retrieval.
Although the important issues are not yet
entirely clear, many questions do seem to be
central to the understanding of retrieval pro-

" cesses and are likely to come more directly
under experimental and theoretical scrutiny.
What, for instance, determines the high de-
gree of selectivity of retrieval, the fact that
at any given moment a person can only re-
member one discrete event? Is the output
mode of the memory system different from
the input mode? Can information be re-
trieved at the same time that some other
information is stored, or does storage al-
ways involve retrieval, and retrieval storage?
How do we conceptualize the nature of the
effect of a retrieval cue on stored informa-
tion? Does it. activate the trace, does it
elicit it directly or indirectly, does it provide
access to it, does it restrict the size of the
search set, does it somehow complement the
information contained in the trace, or what?
Is there a fundamental difference between
recall and recognition, or do these two re-
trieval operations differ only in terms of the
nature of retrieval -cues present at output?
What controls retrieval in a situation in
which no specific cues seem to be present,
such as in free recall? What makes some
stimuli effective cues for retrieval of a given
event and others not?

Since the separation of the total act of
remembering into storage and retrieval pro-
cesses has only recently been translated into
experimental observations and theoretical
speculations, there are as yet no theories of
retrieval that provide satisfactory answers
to these and many other possible questions
one might want to ask. The development of
these theories is one of the important ob-
jectives of research on memory. But a
modest beginning has been made, and it is
the purpose of the present paper to examine
and describe the early state of the art.
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In the first part of the paper, we describe
a- familiar phenomenon that has recently
been brought into the laboratory and that has
become the source of a minor theoretical
controversy. This is the so-called extralist
cuing effect, facilitation of recall of a list
item by a retrieval cue that was not explicitly
a part of the input list. We summarize
and briefly evaluate seven theories that have
been advanced to explain the effect. In the
second major section of the paper, we pre-
sent some new data from experiments that
were Initially designed to test the most popu-
lar and widely accepted explanation of the
extralist cuing effect, the generation-recogni-
tion theory. Somewhat unexpectedly, the
results of the experiments showed large
superiority of recall over recognition, a state
of affairs that cannot occur according to the
generation-recognition theory as well as most
other extant theories of retrieval. In the
third and final section, we consider several
possible interpretations of the new data and
subsume them, together with other data al-
ready in the literature, under the encoding
specificity principle: What is stored is de-
termined by what is perceived and how it is
encoded, and what is stored determines what
retrieval cues are effective in providing access
to what is stored.

The present analysis applies to memory
for simple events of the kind frequently used
in laboratory studies. A familiar word or
some other object is presented as a member
of an unfamiliar collection or list, and the
subject’s task is to remember that he saw
that particular word or object in that par-
ticular list in that particular situation. In
such a list-item task, the subject may be in-
structed to retrieve the whole set of presented
items, some particular subset thereof, or a
single item. At the time of retrieval, he is
given general instructions as to the set or
subset of items to be retrieved, and some-
times the instructions are supplemented with
specific cues. The cues may be units of
material that were presented as a part of
the input list (intralist cues). They may
also be items not explicitly present at the
time of the study (extralist cues). An in-
tralist cue to aid retrieval of List Item B
may be another List Item A, or it may be
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a literal copy of the Target Item B. In the
former case, it is customary to refer to the
subject’s task as that of cued recall; in the
latter we say that the task is one of recogni-
tion. (Despite the apparent differences in
the nature of these two kinds of cues, we
assume that the processes involved are es-
sentially the same in both cases, and we make
no theoretical distinction between recall and
recognition., The subject’s task is the same
in both cases, namely to utilize the infor-
mation provided in the retrieval environment
to select some specific stored information.)

The paper is about retrieval processes in
episodic rather than semantic memory. The
distinction between these two memory sys-
tems has been described in detail elsewhere
(Tulving, 1972). It forms part of the gen-
eral background of the present analysis.
Briefly, episodic memory is concerned with
storage and retrieval of temporally dated,
spatially located, and personally experienced
events or episodes, and temporal-spatial re-
lations among such events. Appearance of
a word in a to-be-remembered list in an ex-
perimental task is such an event. (In typi-
cal laboratory experiments the spatial co-
ordinates of events to be remembered are
held constant, hence the focus on their tem-
poral dates and relations only.) Semantic
memory is the system concerned with storage
and utilization of knowledge about words
and concepts, their properties, and interre-
lations. Thus, episodic information about a
word refers to information about the event
of which the word is the focal element, or
one of the focal elements, while semantic in-
formation about a word is entirely indepen-
dent of the word’s occurrence in a particular
situation or its temporal co-occurrence with
some other words.

We agree with the widely held pretheo-
retical assumption that the central repre-
sentation of the to-be-remembered event,
the memory trace, is a multidimensional col-
lection of elements, features, or attributes
(e.g., Bower, 1967; Norman & Rumelhart,
1970; Posner & Warren, 1972 ; Underwood,
1969; Wickens, 1970). We also assume,
along with many other contemporary stu-
dents of memory (e.g., Bower, 1967, 1972;
Martin, 1968, 1972 ; Meiton & Martin, 1972;
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Underwood, 1969, 1972; Wickens, 1970)

that an encoding process intervenes between
the perception of an event and the creation
of the corresponding trace, a process of as
yet unknown nature that converts the stimu-
lus energy into mnemonic information, The
concern with retrieval processes in the pre-
sent paper necessarily means that we must
take an interest in the nature of stored in-
formation and in conditions determining the
format of this information, that is, in encod-
ing processes. It makes little sense to talk
about retrieval without knowing something,
or at least making some assumptions, about
what it is that is being retrieved.

One term that we will use rather fre-
quently in the paper is “effectiveness of re-
trieval cues.” By this we mean the proba-
bility of recall of the target item in the
presence of a discretely identifiable retrieval
cue. Effectiveness, as thus defined, can al-
ways be expressed in absolute terms, but for
certain reasons it is more convenient to de-
scribe the effectiveness of any specific cue in
relation to the basic reference level of re-
trieval observed in absence of any specific
cues. An effective cue, in this sense, is one
whose presence facilitates recall in compari-
son with free or nominally noncued recall.?

EFFECTIVENESS OF EXTRALIST RETRIEVAL
Curs: SEvEN THEORIES

Effectiveness of extralist cues as an em-
pirical phenomenon is well documented. An
early experiment by Postman, Adams, and
Phillips (1935), experiments by Bilodeau
and his associates (e.g., Bilodeau, 1967;
Bilodeau & Blick, 1965; Fox, Blick, &
Bilodeau, 1964), as well as an experiment

3 Subjects may retrieve items through schemes
other than those suggested by the experimenter,
and match the item to the cue after retrieval has
occurred. Such cases could distort and inflate the
absolute measures of effectiveness, and this is
why measures relative to the noncued base line
are preferred. One can then talk about inhibiting
effects of specific cues, although it only means
that cues assumed to be present in the nominally
noncued situation are more effective in absolute
terms than those the subject attempts to use at
the experimenter’s request (e.g., Earhard, 1969;
Postman, Adams, & Phillips, 1955; Slamecka,
1969).
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of Bahrick’s (1969) have all shown that
strong extraexperimental associates of list
items, when presented to the subject as re-
call aids, increase the probability of correct
responses. Names of conceptual categories
of list words as extralist cues have been used
by Hudson and Austin (1970), Tulving and
Psotka (1971), and Wood (1967). Light
(1972) has shown that homonyms and syno-
nyms facilitate recall of list words. Greater
effectiveness of two than of one associative
extralist cue has been reported by McLeod,
Williams, and Broadbent (1971). In a con-
tinuous study-test paradigm, Bregman
(1968) studied the effectiveness of semantic,
phonetic, and graphemic cues at different
retention intervals, Finally, extralist asso-
ciates have been shown to be effective cues
when the subject expects a free-recall test
but not when he expects to be tested for list
words with other cues (Thomson & Tulving,
1970).

We can identify at least seven theories of
retrieval that have been or could be proposed
to account for the effectiveness of extralist
cues, provided that we use the term “theory”
in the sense of its most modest dictionary
meaning, as “an idea or a set of ideas about
something.”

To make the discussion a bit simpler, we
occasionally use a concrete example in lieu
of more general and abstract terminology.
In this example, cHAIR is one of the word
events that is presented for study, and fable,
a word not shown in the input list, serves as
an effective retrieval cue. The question to
be answered then is this: Why does fable
facilitate the recall of cHAIR as the target
word ?

Guessing from Semantic Memory

Even if the subject does not have the fog-
giest notion that CHAIR occurred in the list—
the stored information has been completely
wiped out, or he never saw the word in the
list—he can, if he chooses to guess, or is so
instructed by the experimenter (e.g,
Bahrick, 1969; Fox, Blick, & Bilodeau,
1964 ; Freund & Underwood, 1970), boost
the correspondence between the input list
and his output protocol by thinking of and
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producing words semantically related to the
cue word fable and thus create the appear-
ance of recalling the specific word event from
the list.

Although the possibility of semantic guess-
ing is sometimes mentioned in connection
with the interpretation of extralist cuing
effects (e.g., Freund & Underwood, 1970),
and although it is difficult to deny that some
subjects in some episodic memory experi-
ments may utilize information from seman-
tic memory only, the theory cannot be taken
seriously for at least two reasoms. First,
subjects on their own seldom resort to the
strategy of semantic guessing in an episodic
memory task, as evidenced by the fact that
in most extralist cuing experiments a large
majority of recall errors consists of plain
omissions. Second, the magnitude of cuing
effects is usually (@) considerably greater
than one could expect on the basis of guess-
ing from semantic memory, regardless of
what strategy the subject might follow in
such guessing, and (b) independent of, or
even inversely related to, the probability of
choosing the correct response on the basis
of semantic information alone (e.g., Bahrick,
1969; McLeod et al., 1971).

Convergence of Episodic and Semantic
Associations

Some theorists are not interested in sub-
jects’ memories for particular events but
rather in changes in probabilities of particular
responses. One might say they are not in-
terested in memory but in learning. In their
pretheoretical scheme of things, Word A is
identical with Word A, regardless of the
situations in which they occur. For in-
stance, “chair” as a response indicating mem-
ory for a particular word event in an experi-
mental task and “chair” as a response to the
word fable in the free-association test are
lumped together into the same response class.
The changes in the probability of emission
of responses of this class then constitute be-
havioral happenings of experimental and
theoretical interest.

Given this type of orienting framework,
the following simple explanation of extralist
cuing effects can be and has been advocated.
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A semantic association exists between fable
and CHAIR prior to the experiment. An-
other association is created between CHAIR,
or the corresponding response, and the gen-
eral contextual stimuli present in the experi-
ment. In the noncued recall test, only the
contextual association is reactivated, while
in the cued test both the contextual associa-
tion derived from the experimental input and
the specific association with table originating
outside the experiment converge upon the
response CHAIR, producing a higher proba-
bility of the correct response in the cued
situation.

Such a theory of convergence of experi-
mental and extraexperimentally acquired as-
sociations has been proposed by Bilodeau and
his associates (e.g., Bilodeau, 1967 ; Bilodeau
& Blick, 1965) to account for their own
observations in extralist cuing experiments.
It tacitly assumes that the activation of the
extraexperimental association between the
cue and the target word at the time of recall
is independent of what happened at the time
of presentation of the target word for study.
The demonstration that encoding operations
performed on a target word affect the effec-
tiveness of extralist cues would be incom-
patible with the theory. Such experimental
findings are described later in this paper.

Increments in Trace Strength

A theory closely related to the idea of
convergent associations holds that presenta-
tion of the cue at recall increases the
trace strength of the target word, perhaps
through the mechanism of elicitation of im-
plicit associative responses, Many theorists
assume that the trace of a word can be
“strengthened” through repeated presenta-
tion of the word for study. They may also
find it not too difficult to imagine that the
target word could occur as an implicit asso-
ciate to the cue at recall and that such a
covert repetition of the target word would
also “strengthen” the trace. Such cue-pro-
duced strengthening of originally subliminal
traces might thus be responsible for the
heightened recallability of target words in
the cued test,

The theory of increased trace strength
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differs from that of convergent associations
principally in that it does not require the
assumption that retrieval of cEAIR depends
on associative connections between it and
table, or between it and the experimental
context. The theory can, therefore, be ex-
tended to recognition tests of trace
“strength,” in which the role of associative
connections among items is thought to be
minimal,

This theory has been considered by Broad-
bent (1973, p. 90) in a discussion of effec-
tiveness of extralist retrieval cues and re-
jected on the basis of data from an unpub-
lished study by Wingrove and Giddings
showing lack of facilitative effect of extralist
cues in recognition tests of target items.
Similarly, data from earlier experiments of
ours, designed to study the effect of context
on recognition of list words (Thomson,
1972; Tulving & Thomson, 1971), showed
that the presence of the cue word table in-
hibits recognition of the target word cHAIR
if cEAIR occurred in the input list by itself, a
finding quite contrary to the theory of in-
creased trace strength.

Restricted Search Set

William James’s rich legacy includes a
colorful metaphor of retrieval as a search
process :

We make search in our memory for a forgotten
idea, just as we rummage our house for a lost
object. In both cases we visit what seems to us
the probable neighborhood of that which we miss.
We turn over the things under which, or within
which, or alongside of which, it may possibly be;
and if it lies near them, it soon comes to view
[James, 1890, p. 654].

Current conceptualizations of retrieval as
search (e.g., Atkinson & Shiffrin, 1968;
Norman, 1968; Shiffrin, 1970; Shiffrin &
Atkinson, 1969; Yntema & Trask, 1963)
have been as much influenced by the develop-
ments in computer technology as they have
been by William James. These search
theories reject the possibility that retrieval
of information about the occurrence of any
specific event entails the examination of the
entire contents of memory. Rather, they
assume that search for desired information
always takes place in a more or less narrowly
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circumscribed region of the memory store,
the search set. In any given situation the
size and nature of the search set is specified
by the information available to the retrieval
system at the beginning of the search, in-
cluding specific retrieval cues, and it may be
modified as search proceeds. In this scheme,
an extralist retrieval cue, for reasons that
we have already met in the previous theories,
creates a search set more restricted than
would otherwise be the case, and since the
success of search is, other things being equal,
an inverse function of the size of the search
set, cued recall is higher than noncued recall.

Search-set theories assume that search sets
are smaller in recognition than in recall tests.
Probability that a learned item would be
recognized, therefore, cannot be smaller than
the probability of the item’s recall. Experi-
mental data inconsistent with this prediction
of search theories are described below.

Generation-Recognition Models

At the present time the most widely ac-
cepted theories of retrieval are various ver-
sions of the generate-test model of informa-
tion processing. The generation-recogni-
tion models assume that retrieval of stored
information consists of two successive or
overlapping stages: (@) implicit generation
of possible response alternatives and (&)
recognition of one of the generated alterna-
tives as meeting certain criteria of accept-
ability. The generation phase is frequently
guided by semantic information the system
possesses about the cue word: given table
as cue, the implicitly generated responses
consist of words semantically related to it,
including cmaIR. The operations in the
recognition phase, on the other hand, can be
successful only to the extent that relevant
episodic information is available. The gen-
erated response alternative cCHAIR would be
identified as the desired word if its internal
representation carries an appropriate “occur-
rence tag” (Mandler, 1972) or “list marker”
(Anderson & Bower, 1972), information
about the membership of the word in a par-
ticular list in a particular situation. ,

Effective retrieval cues of all sorts, in-
cluding extralist cues, facilitate recall (to
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follow the reasoning of generation-recogni-
tion models) because they reduce the proba-
bility that the desired information, although
available in the memory store, cannot be
found. Cued recall, in this view, produces
a higher level of retrieval than does noncued
recall for the same reason that recognition is
higher than recall. Bahrick (1969), in one
of the most explicit accounts of the workings
of the generation-recognition mechanism,
said that a cue or a prompt

is likely to produce a hierarchy of responses as a
result of past learning. . . One of these re-
sponses is likely to be the training response. S
is thus unburdened of the search strategy involved
in unaided recall tasks. He continues to produce
responses associated with the prompt until he can
identify one of them as the response presented
during training. This portion of the prompted re-
call task functionally approximates a recognition
task [Bahrick, p. 217].

In Bahrick’s formal model (1970), the prob-
ability of recall of the target item in response
to the extralist cue is the product of the
probability of its implicit generation and the
probability of its recognition.

Many other contemporary thinkers advo-
cate, or at least approvingly mention, the
generation-recognition model as an appro-
priate explanation of cuing effects (e.g,
Bower, 1970; Bower, Clark, Lesgold, &
Winzenz, 1969; Fox & Dahl, 1971 ; Kintsch,
1970; Murdock, in press; Norman, 1968;
Shiffrin & Atkinson, 1969 ; Slamecka, 1972;
Underwood, 1972). The terminology used
by different theorists is not always the same,
but the basic ideas are identical. For in-
stance, Shiffrin and Atkinson (1969, p. 187)
referred to the generation part of the process
as search and recovery, and to the recogni-
tion phase as response generation. Under-
wood (1972) talked about response produc-
tion and evaluation of the response for cor-
rectness “by the attributes used in making
such recognition decisions [p. 11]” and
Bower (1970), in explaining the effective-
ness of rhyming cues, assumed that the sub-
ject implicitly generates “the plausible candi-
date-responses” among which “he needs only
to recognize the one that has recently oc-
curred in the list context [p. 22].”
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Anderson and Bower’s (1972) theory of
recognition and retrieval processes deals with
free recall, but it could be extended to cover
extralist cuing effects without introducing
any additional mechanisms. In this theory
the generation of potential response items
takes the form of activation of previously
marked word nodes in an associative net-
work, through pathways also appropriately
marked during the presentation of the list.
The marking of the pathway between the
extralist cue node and the target node—a
necessary condition for recall in the model—
could be assumed to result from the attempt
to link the target node to other list-item
nodes in the input phase of the trial.

All versions of the generation-recognition
theories’ subscribe to two closely related
assumptions.
transsituational identity of words: every
word has but a single representation in mem-
ory, or at most a few representations, cor-
responding to its dictionary meaning or
meanings, Perception, encoding, or use of
the word in any one of a wide variety of
situations and contexts, including list-item
experiments, leads to the kind of activation
and modification of its internal representa-
tion that is thought of as the addition of a
list marker or an occurrence tag.

The other assumption is that of “auto-
matic access”: long-term memory is a seli-
addressing storage system in which the loca-
tion of each unit of information is determined
by the nature and contents of the information
(Kintsch, 1970; Norman, 1968; Shiffrin &
Atkinson, 1969). When a to-be-remembered
word is presented for study in a list-item
task, its meaning and other properties de-
termine into what part of the memory store
it is entered. When the same word occurs
again—as a repeated study item, as an im-
plicit response generated by an associated cue
word, as an “old” test item in the recogni-
tion test, or in some other way——automatic
access to the same memory location takes
place, permitting the system, among other
things, to examine the location for the pres-
ence of previously stored episodic informa-
tion.

The generation-recognition models pro-

One is the assumption of
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vide plausible accounts of effects of extralist
cues. They are also consistent with a large
number of experimental results showing ab-
sence of differences in recognition of learned
material between experimental conditions
that do produce differences in recall (e.g.,
Kintsch, 1970; McCormack, 1972). But
these models cannot handle situations in
which an otherwise effective retrieval cue,
such as table, fails to facilitate recall of a
target item with which it is closely related
semantically, such as cEAIR. They are also
incompatible with findings showing recall to
be higher than recognition. These kinds of
data are described presently.

Mediation by Input-Generated Implicit
Associative Responses

According to a widely accepted assump-
tion, when a word is presented for study, it
activates many existing associations (e.g.,
Underwood, 1965). For instance, when the
to-be-remembered word CHAIR is preserited
for study, the implicit associative responses
made to it include the word fable. When at
recall the word fable is presented as a cue,
it elicits the word cHAIR, and the backward
version of the implicit associative response
thus revived adds its strength to whatever
other associations are elicited by general
contextual stimuli responsible for the recall
of cuAIR under noncued conditions. The
theory is rather similar to the theory of con-
vergent experimental and preexperimental
associations, except that it makes the critical
assumption of the necessity of the experi-
mental updating of the preexperimental asso-
ciation,

This theory was mentioned as a possible
explanation of extralist cuing results by
Freund and Underwood (1970). Although
these authors rejected it, since they thought
their own data did not demonstrate a “true”
extralist cuing effect, the theory is quite
plausible within the framework of current
associative views of memory. Indeed, Post-
man et al. (1955) interpreted their extralist
cuing data along the lines of this theory, and
it has been used to account for data from
other kinds of experiments that are related
to cuing studies (e.g., Cramer, 1970; Puff,
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1966). The theory is also highly compatible
with a well-known principle according to
which probability of recall of an item is a
direct function of the similarity between the
recall situation and the original learning en-
vironment (e.g., Hollingworth, 1928; Mel-
ton, 1963).

Encoding Specificity Principle

The encoding specificity principle is the
final idea about retrieval and extralist cuing
effects we discuss. In its broadest form the
.principle asserts that only that can be re-
“trieved that has been stored, and that how it
can be retrieved depends on how it was
stored. In its more restricted senses, the
principle becomes less truistic and hence
theoretically more interesting. For instance,
we assume that what is stored about the oc-
currence of a word in an experimental list is
information about the specific encoding of
that word in that context in that situation.
This information may or may not include
the relation that the target word has with
some other word in the semantic system.
If it does, that other word may be an effec-
tive retrieval cue. If it does not, the other
word cannot provide access to the stored
information because its relation to the target
word is not stored.

Thus, the effectiveness of retrieval cues
depends on the properties of the trace of the
word event in the episodic system. It is
independent of the semantic properties of
the word except insofar as these properties
were encoded as a part of the trace of the
event. The distinction between semantic
characteristics of words as lexical units and
words as to-be-remembered events can be
readily demonstrated with homographs—for
instance, if vioLET is encoded and stored as
a color name, it normally cannot be re-
trieved as an instance of the category of
flowers, or girls’ names—but the same prin-
ciple presumably holds for all verbal items.
The cue table facilitates recall of the target
word cHAIR if the original encoding of cmaIr
as a to-be-remembered word included seman-
tic information of the kind that defines the
relation between two objects in the same
conceptual category. Most intelligent sub-
jects in episodic memory experiments rou-
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tinely encode to-be-remembered words se-
mantically, and hence words meaningfully
related to target items will serve as effective
retrieval cues.

A recent application of the encoding speci-
ficity principle to the interpretation of effec-
tiveness of retrieval cues appeared in a study
by Tulving and Osler (1968); one of its
more interesting implications was explicitly
tested in three experiments by Thomson and
Tulving (1970) ; and its bearing on results
from intralist cuing experiments has been
discussed by Postman (1972). Since the
prineiple asserts that it is the encoded trace
of the target word rather than the character-
istics of the target word in semantic memory
that determines the effectiveness of extralist
retrieval cues, as well as all other cues, it
can be experimentally contrasted with theo-
ries that attribute the effectiveness of extra-
list cues to their preexperimental relations
with target words. -Such contrasts, how-
ever, are possible only under special
conditions.

Logic of Experimental Comparison between
Theories

The main difference between the genera-
tion-recognition models of retrieval and the
encoding specificity principle that is subject
to test lies in the encoding stage of an item’s
processing as the locus of the effect of cues.
According to the generation-recognition
models the encoding stage is not important,
as long as it does not disturb the capacity
of the extralist cue to produce the target item
as an implicit response. According to the
encoding specificity principle, the target item
must be encoded in some sort of reference
to the cue for the cue to be effective.

Both theories can account equally well for
the finding that a given cue in fact is effec-
tive. Thus, for instance, if table does facili-
tate the recall of the target word cmaIr, it is
possible that an implicit response “chair” was
made to the cue at retrieval and subsequently
recognized. It is also possible that the target
CHAIR was semantically encoded at the time
of presentation in a specific way that ren-
dered the cue word fable effective. Experi-
ments in which specific encoding conditions
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are unknown cannot provide critical data for
evaluation of theories that differ in claims
that they make about the importance of these
conditions.  Specific encoding operations
performed on an input usually are not identi-
fiable, but they can be experimentally manip-
ulated through instructions and other means.
Attempts to determine the nature of specific
encoding operations in a particular situation
through subjects’ introspections (e.g., Light,
1972} are not likely to be any more success-
ful than have been most other attempts to
gain theoretical knowledge about mental pro-
cesses from observations of this sort.

To contrast the encoding specificity prin-
ciple with other theories, some experimental
control over encoding of target items must
be exercised. Thus, for instance, the target
word cHAIR could be presented, and the sub-
ject induced to encode it in the specific con-
text of another word such as glue that is
semantically unrelated or only vaguley re-
lated to the otherwise effective cue word
table. If cHAIR is encoded in relation to
glue, it is less likely to be encoded at the
same time in relation to fable, and hence,
according to the encoding specificity princi-
ple, the effectiveness of the extralist cue
table should now be reduced. According to
the generation-recognition models, on the
other hand, the effectiveness of table as an
extralist cue should not be impaired, as long
as the semantic relation between table and
CHAIR is intact.

The comparison of effectiveness of extra-
list cues under conditions in which the sub-
jects were free to encode the target item in
any way they wished and in which they were
induced to encode the target item in the con-
text of a specific list cue was undertaken by
Thomson and Tulving (1970). Target
words such as CHAIR were presented either
alone or in the context of list cues such as
glue, and the effectiveness of extralist cues
such as table was observed under the two
types of encoding condition. The results
showed that extralist cues did facilitate recall
of target words, but only if the target words
appeared in the list as single items. In this
case (Experiment II, Groups 1 and 3) cued
recall was on the order of 70% as compared
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with the values in the neighborhood of 45%
in the nominally noncued test. Under the
conditions in which the target word occurred
at input with, and was presumably stored in
some relation to another word (Experiment
IT, Groups 5 and 6), cuing with extralist
cues resulted in a much lower recall level
of some 23%. Noncued recall of target
words encoded in presence of specific list
cues (Experiment II, Group 4) was approxi-
mately 30%. These data seem to be more
compatible with the encoding specificity
principle than with the generation-recogni-
tion theory. It is not known, however, to
what extent the pairing of target words with
specific list cues at input may have reduced
the capacity of extralist cues to produce tar-
gets as implicit responses, and therefore the
results of the Thomson and Tulving experi-
ment are not entirely unequivocal.

We next report data from three experi-
ments in which the two phases of retrieval
as envisioned by generation-recognition theo-
ries, generation and recognition, could be
directly observed. The experiments were
patterned after the Thomson and Tulving
study, except that we did not test the effec-
tiveness of extralist retrieval cues under con-
ditions where target words were presented
in absence of any specific intralist context.
Previous experiments have made it quite
clear that extralist associates of target words
would be quite effective retrieval cues under
these conditions. This kind of result, as we
have seen, would not distinguish among
theories.

WEHEN REeTrRIEVAL Cures FaiL:
THREE EXPERIMENTS

In the experiments to be described, sub-
jects studied a list of target words, such as
CHAIR, each presented in the company of a
specific input cue, such as glue. Since the
subjects expected to be tested with these
cues, they presumably encoded target words
in an appropriate relation to the input cue.
After studying the list, the subjects were
asked to produce free association responses
to strong extraexperimental associates of
target words such as fable. The probability
of generation of target words (CHAIR) in
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TABLE 1

MATERIALS UseD 1N THE CONSTRUCTION OF
Crrtical Lists 1N EXPERIMENTS 1, 2, AND 3

List A List B
Weak Strong | Target Weak Strong | Target
cue cue word cue cue word
ground hot COLD hope low HIGH
head dark LIGHT stem long SHORT
bath want NEED whiskey lake WATER
cheese grass GREEN | moth eat FOOD
stomach - | small LARGE cabbage square | ROUND
sun night DAY glass soft. HARD
pretty sky BLUE country closed OPEN
cave - dry WET tool finger HAND
whistle tennis BALL memory | fast SLOW
noise blow WIND covering | lining COAT
glue table CHAIR barn clean DIRTY
command | woman | MAN spider eagle BIRD
fruit bloom | FLOWER | crust bake CAKE
home bitter SWEET | deep bed SLEEP
grasp infant BABY train white BLACK
butter rough SMOOTH | mountain | leaf T.REE
drink tobacco | SMOKE cottage hate LOVE
beat ache PAIN art boy GIRL
cloth | lamb SHEEP adult labor WORK
swift stop GO brave strong | WEAK
lady king QUEEN | door color RED
blade scissors | cUT roll carpet RUG
plant insect BUG think dumb STUPID
wish soap WASH exist human | BEING

response to the extralist cues was one ob-
servation of interest. Next, subjects were
asked to identify those generated words that
they remembered having seen in the input
list, their success in doing so being another
observation of interest. Finally, a cued re-
call test involving input cues (glue) was
given to the subjects in an attempt to esti-
mate the extent to which information about
target words (CHAIR) was available in the
memory store.

General Method

In all three experiments the same procedure was
used up to a critical point in time when different
treatments and tests were administered to subjects.
The procedure common to all experiments follows.

Every subject was shown and tested on three
successive lists. The sole purpose of the first two
lists was to induce subjects to encode each target
word with respect to, or in the context of, another
word. The word pairs in these two set-establishing
lists were comparable to weak-cue input lists used
by Thomson and Tulving (1970). The target
words, each paired with its cue word, were shown
visually, one at a time, at the rate of three seconds/
pair. Immediately at the end of the presentation
of the list the subjects were provided with 24
haphazardly ordered ‘input cue words on a recall
sheet and instructed to write down the target words.
Three minutes were given for the recall of the list.
The mean number of words recalled for these two
lists were 14.3 and 17.6 in Experiment 1; 15.7 and
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18.3 in Experiment 2; and 14.4 and 17.7 in Experi-
ment 3.

The third list in each experiment was the critical
list, providing the data of interest. This list, too,
consisted of 24 cue-target pairs, with the material
presented exactly as in the first two lists.

The target words in the third list in each experi-
ment were those designated as such in Table 1.
The two sets, A and B, were used equally frequently
with two subgroups of subjects in each of the three
experiments; otherwise, all subjects in a given
experiment were treated identically. In Table 1,
each target word is accompanied by two cue words,
one “weak” and the other one “strong.” - These
triplets were selected from free-association norms
(Bilodeau & Howell, 1965; Riegel, 1965) to con-
form to the following criteria: (a) the target word
is a low-frequency (mean of 1% for the whole set)
associate to its weak cue; (b) the target word is
a high-frequency associate to its strong cue (mean
of 52%), and (¢) weak and strong cues of a given
target word are not associatively related to each
other in the norms.

The 24 pairs of words in critical lists consisted
of weak cues and their corresponding target words.
The strong cue words were not shown at the time
of the presentation and were used only as extralist
retrieval cues in the subsequent test phase. For
instance, subjects tested with List A saw the pairs,
ground coLp, head LIGHT, bath NEED, and so on, one
pair at a time, for all 24 pairs, the cue word appear-
ing in lower-case letters above the capitalized tar-
get word. The same instructions that had been
given to the subjects in the first two lists were
routinely repeated: their task was to remember the
capitalized words, but paying attention to cues
might help them at the time of the subsequent test.
No mention was made of any change in the pro-
cedure between Lists 2 and 3. Each pair was again
shown visually for three seconds. After all 24
pairs had been presented once, subjects received
different treatments in different experiments, as
described below.

Experiment 1

After the presentation of the third, critical list—
henceforth referred to as “the list”—all 40 subjects,
undergraduates at Yale University, were given the
same four successive tasks.

First, each subject received a sheet of paper
listing 12 extralist cues corresponding to one half
of the to-be-remembered words from the list.
For instance, subjects tested with List A were given
the words hot, dark, want, and so on. They were
told that each of the listed cue words was related
to one of the capitalized words in the list that they
had just studied, and that their task was to write
down as many of the capitalized words as they
remembered, each one beside its related cue word.
Three minutes were allowed for this task. The
mean number of target words recalled in this
extralist-cue test was 1.8 (15%).
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Second, subjects were given the remaining 12
extralist cues, briefly told about the free associa-
tion procedure, instructed to look carefully at each
cue word, produce free associates to each mentally,
and then, “if one of the words you generate as a
free association is a word from the list that you have
just studied,” to write it down beside its stimulus
word. Again, three minutes were given for this
task. The mean number of target words recalled
in this test was 3.6 (30%). This figure was sig-
nificantly higher than the 15% recall level in the
first phase. )

Third, all 24 extralist cue words, that is, the cues
that the subjects had just seen in the first and
second phase of testing, were presented to the
subjects once more, listed on a sheet of paper,
together with instructions to “write down all the
words that you can generate as free associations”
to these stimulus words. Beside each stimulus
word were six blank spaces for up to six responses.
Twelve minutes were allowed for this task. Each
subject ‘generated, on the average, 104 free asso-
ciation responses to the 24 stimulus words, a mean
of 44 response words. Among the 104 responses
thus generated there were, on the average, 17.7
(74% of the 24) words matching the target words
of the list. Of these words, 70% were given by
subjects as the primary response to the stimulus
words. Thus, the proportion of target words gen-
erated as primary responses to the high-frequency
stimuli was 52% (70% of the 74%), matching the
normative data exactly.

Fourth, the subjects were instructed to look over
all their generated responses and to circle all words
that they recognized as target words from the list
they had learned last. They were given as much

time as they needed for this task. The mean.

number of words circled was 4.2, out of the maxi-
mum of 17.7, producing a hit rate of 24%. The
percentage of false positives, circled words that
were not target words from the list, was 4.5%.

A fifth task in Experiment 1 was an afterthought
whose relevance became clear after we had tested
and seen the results from 30 subjects. It was
administered to the final 10 subjects. (Their per-
formance on the first four tasks was not dis-
tinguishable from that of the first 30 subjects.)
These 10 subjects were provided, on two sheets
of paper, with the 24 input cues from the list and
were instructed to recall the capitalized words from
the list they had seen last. The mean number of
target words recalled on this cued recall test was
152, for a hit rate of 63%. Further analysis of
the data from these 10 subjects revealed that in
their fourth and fifth tasks, they both recognized
and recalled a total of 43 words; recognized but
did not recall 4 words; and recalled but did not
recognize 69 words.

These data can be summarized as follows: (a)
Pairing of to-be-remembered words at input with
cue words associatively unrelated to subsequently
presented extralist cues has no adverse effect on
subjects’ ability to utilize these extralist cues in
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generating target words from semantic memory.
(b) Regardless of whether subjects are or are not
instructed to use the generate-recognize strategy,
under conditions where cues are switched from in-
put to output, the level of their recall performance in
presence of extralist cues does not materially exceed
that expected under noncued conditions (cf. Thom-
son & Tulving, 1970). (¢) Under the experimental
conditions as described, subjects cannot recognize
many generated copies of target words, although
they can produce these words in presence of what
appear to be more effective cues, context items
from the input list. The recognition hit rate of
249 contrasted with the hit rate of 63% in the cued
recall test.

Experiment 2

One purpose of Experiment 2 was to replicate
Experiment 1; another was to find out to what
extent the low hit rate in the recognition of gen-
erated free association responses was attributable
to the source of the recognition test items. In
Experiment 1, each subject generated the “old”
items and distractors for the recognition test. In
Experiment 2 this procedure was replicated with
one half of the list items, while for the other half
of the list the source of “old” test items and dis-
tractors for a given subject was the free association
protocol of a yoked subject.

Twenty-two subjects, undergraduate students of
both sexes at Yale University, participated in this
experiment. Again, they were divided into two
groups for the sole purpose of using both Lists A
and B, as shown in Table 1, in the critical, third
list position. Otherwise, all subjects were admin-
istered an identical sequence of tasks.

Each subject was again first tested with two
successive set-establishing lists, and then the third
list was presented, as in Experiment 1. Following
the presentation of the list, suﬁjects were given five
successive tasks.

1. They were asked to generate and write down
six free association responses to each of the 12
extralist cue words corresponding to the target
words, The mean number of words generated was
54 per subject, of which 9.6 (80% of the 12)
matched target words in the list. Primary re-
sponses coincided with target words 53% of the
time,

2. Subjects were asked to examine all the words
they had generated in the free association test and
to write down, on a separate piece of paper, alt
those words they recognized as target words from
the list. On the average, 1.8 target words were
thus recognized, for a hit rate of 18%. The false
positive rate was 2.8%.

3. Each subject was given the free associates
generated by another subject to the remaining 12
extralist cues, and instructed to perform the same
kind of recognition test on these words that they
had performed on their own. This time the 22
subjects correctly identified 51 out of the total of
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204 copies of target words, for a hit rate of 25%,
a score not significantly different from the 18%
hit rate of subjects’ own generated responses,
+=118, df =21,

4. Subjects were asked to write down, beside
each of the recognized target words from the second
set (yoked subjects’ free association responses),
the corresponding input cues they remembered from
the list. The 22 subjects could provide 36 (71%)
such cues for the 51 targets.

5. Finally, all subjects were given all 24 original
input cues from the list and were asked to recall
as many target words as they remembered. The
mean number of words recalled on this test was
14.1, for a hit rate of 59%. Again, as in Experi-
ment 1, there were very few words that were
recognized in the second task but not recalled in
the fifth task (a total of 5 for all 22 subjects), and
there were numerous words recalled in the fifth
task but not recognized, although generated, in
the second task (total of 73 for 22 subjects).

The results of Experiment 2 thus confirmed the
results of Experimeént 1: when provided with strong
extraexperimental associates of target words as
stimuli, subjects generated many responses matching
the target words but they did rather poorly in
identifying these as target words from the list.
In Experiment 2, the hit rate in the recognition
test of generated target words was, on the average,
22%, while the false positive rate was 28%. The
source of the “old” test words and distractor items
in the recognition test—whether the subject’s own
semantic memory or that of another subject—did
not seem to be an important determinant of the
recognition performance under these conditions, al-
though the confounding of order of tests with
experimental treatment may have contributed to
the absence of a significant difference between the
two conditions. Subjects also remembered a sizable
proportion of input cues for the target words they
correctly identified from among those generated by
their yoked partners. Finally, the data from Ex-
periment 2 confirmed those from Experiment 1 in
showing that a low hit rate in the recognition test
on generated target words did not prevent subjects
from doing reasonably well in recalling these words
in presence of the original input stimuli. The mean
recognition hit rate of 22% in Experiment 2 again
contrasted starkly with the cued-recall hit rate of
59%.

While the data in these experiments were aver-
aged over all target words in the two critical lists,
A and B, as shown in Table 1, it may be of some
interest that large differences in recognition of
individual words occurred. The words in both
lists in Table 1 are ordered from least to most
recognizable, on the basis of data in Experiments
1 and 2. Target words at the top of each list
(coLp, LIGHT, HIGH, SHORT, WATER) were never
recognized, even though each was generated by
anywhere from 13 to 21 subjects; words in the
middle (BALL, WIND, CHAIR, MAN, FLOWER, SLOW,
COAT, DIRTY) showed individual hit rates of .14 to
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.16; words at the bottom (QUEEN, CUT, BUG, WASH,
STUPID, BEING) were correctly recognized over
50% of the time.

Experiment 3

A possible interpretation of the very low recogni-
tion hit rates of generated to-be-remembered words
in Experiments 1 and 2 might be provided by in-
voking the concept of “high criterion”: for reasons
unknown, the subjects adopt a very cautious atti-
tude in the recognition test and check off only
those words that they are extremely confident
about as being identical with target words from
the list. While the observed false positive rates,
in relation to the observed hit rates, are sufficiently
high to weaken the force of this argument, we
made a more direct attempt to evaluate this in-
terpretation in Experiment 3.

Fourteen subjects, from the same source as those
in Experiments 1 and 2, served in this experiment.
Again, they were divided into two groups for the
sole purpose of counterbalancing materials in the
critical test conditions. The materials and other
conditions of the experiment were identical with
those used in Experiments 1 and 2.

Subjects were again given two set-establishing
lists first. The third list was then presented under
the same instructions and conditions as Lists 1 and
2, and followed by three tasks. First, subjects were
provided with two sheets of paper, listing the 24
extralist cues corresponding to the target words
from the list. They were instructed to write down
four free association responses to each of the 24
cue words, words that the cue words “made them
think of.”

Second, a forced-choice recognition test was
given. Subjects were instructed to look at the
four words they had generated for each of the
stimulus words and circle the word that appeared
to be the most likely member of the set of target
words in the last list they had learned, guessing
whenever necessary. In addition, the subjects
were asked to indicate their confidence in the cor-
rectness of the response, on a scale on which the
three values, 1, 2, and 3, were labeled as guessing,"

“reasonably sure,” and “absolutely sure.”

The 14 subjects generated a total of 221 target
words in the free association test, or an average
of 15.8 (66%) of the possible 24. The proportion
of target items among primary responses was 46%,
only a little less than the normative value of 52%.
In what was effectively a four-alternative forced-
choice recognition test, the subjects correctly circled
118 out of the 221 copies of target words and failed
to recognize the other 103 words, for a hit rate
of 53%. Of the 118 to-be-remembered words cor-
rectly circled in the recognition test, 47 were labeled
as guesses, while the remaining 71 were given con-
fidence ratings of 2 or 3. The standard guessing
correction yields a corrected recognition score of
38%. Alternatively, if we consider only those to-
be-remembered words as recognized for which the



ENCODING SPECIFICITY AND RETRIEVAL

subjects gave confidence ratings of 2 or 3, we ob-

tain a recognition score of 71/221, or 32%.

In the third and final task, subjects were tested
for recall of target words in presence of their
original input cues, as in Experiments 1 and 2.
The mean number of target words recalled was 14.2,
for a hit rate of 61%, considerably higher than the
recognition scores of 32% or 38%.

The major finding in Experiment 3 was that the
failure to recognize recallable words also occurs,
perhaps in a somewhat attenuated form, under the
conditions of the forced-choice recognition test. It
rules out the response bias as the sole explanation
of the similar results obtained under free-choice
recognition procedure in Experiments 1 and 2.

General Results

A summary of the data from the three ex-
periments, together with those from Experi-
ment II in the Thomson and Tulving (1970)
paper, is presented in Table 2. Table 2
shows probability of recall of target words in
presence of three kinds of specific cues: (a)
input cues, (b) copies of target words gen-
erated by subjects in free association tests,
and (c) strong preexperimental associates of
target words used as extralist retrieval cues.

The importance of the data pertaining to
recall in presence of input cues is twofold:
the observed levels of recall in various ex-
periments indicate the extent of effectiveness
of input cues in relation to other cues, and
they provide a lower-bound estimate of the
availability of information about target words
in memory. The data thus constitute a criti-
cal link in the argument that takes us from
the results to the general conclusion of the
experiments: conditions can be created in
which information about a word event is
available in the memory store in a form suffi-
cient for the production of the appropriate
response and yet a literal copy of the word
is not recognized. This phenomenon of rec-
ognition failure was a striking one. Ignoring
words that could be both recalled and recog-
nized and those that could be neither recog-
nized nor recalled—response categories de-
fining theoretically uninteresting outcomes—
we found, in Experiments 1 and 2, that the
number of words that were recalled but not
recognized exceeded the number of words
that could be recognized but not recalled by
a ratio of approximately 15:1.

The phenomenon of recognition failure of
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TABLE 2

PROBABILITY OF RECALL OF THE TARGET WORD
IN THE PRESENCE OF THREE KINDS
oF RETRIEVAL CUES

gulving &
Cue ?f;‘;(sg? Exp. 1| Exp. 2 | Exp. 3
Exp. I1
Input cue .65 .63 .59 .61
Extraexperimental
associate .23 .15, .30 —_ —
Copy of target — 24 22 .32, .38

a Data are from Group 6, Experiment II, by Thomson and
Tulving (1970).

recallable items is not a novel one. Other
experiments have been reported in which
learned materials were recalled at higher
levels than they were recognized (Bahrick &
Bahrick, 1964; Lachman & Field, 1965;
Lachman, Laughery, & Field, 1966). But
in these experiments the subjects were given
only a limited amount of time to make the
recognition judgments, and it is not known
to what extent the outcome was a conse-
quence of time pressure. It is quite likely
that if the subjects in the Lachman and Field
(1965) experiment, for instance, in which
the learned material was a meaningful prose
passage, would have been given more time,
they might have been able to recognize all
words that they could recall, simply by re-
producing each word as an element of the
learned passage and matching it with the
test word. This strategy may not have been
feasible under the conditions of Lachman
and Field’s recognition task in which sub-
jects only had 1.5 seconds to make the de-
cision about each word.

FAILURE OF RECOGNITION OF
GENERATED WORDS

The recognition failure of recallable words
is an empirical phenomenon that cannot
occur according to the two-process theory
of recall and recognition (Kintsch, 1970)
and other versions of the generation-recogni-
tion model of retrieval (e.g., Bower et al,
1969; Murdock, in press; Norman, 1968;
Shiffrin & Atkinson, 1969 ; Slamecka, 1972;
Underwood, 1972). Recovery of informa-
tion through two bottlenecks (generation and
recognition) in a recall situation cannot be
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more effective than that through only one of
the two (recognition). Since the experi-
mental data show that under certain con-
ditions generation and recognition produce a
higher level of retrieval than recognition
alone, existing generation-recognition models
require revision.

The phenomenon of recognition failure of
recallable words violates the two critical
assumptions on which generation-recogni-
tion models are based, the assumption of
transsituational identity of words and the
assumption of automatic access to the inter-
nal representation of a word. If a word had
only one representation in memory, and if
that representation were modified by the
appearance of the word in an experimental
list, then recognition could fail only. because
of loss or deterioration of the relevant list
or occurrence information. If recall also
depended upon an intact list marker, its level
could never exceed that of recognition. In
our experiments, ‘the copy of the recallable
target word that was not recognized may
have provided automatic access to some in-
ternal representation of the word, or to some
specific location in the memory store, but the
information about the membership of the
word in a particular list was apparently not
stored in that location. The question thus
is not whether the occurrence of a stimulus
word, produced in whatever fashion, pro-
vides automatic access but rather automatic
access to what?

One might perhaps argue that the con-
" ditions of our experiments lie outside the
boundaries of the domain of the generation-
recognition models, and that in “normal”
experimental situations the models do rather
faithfully represent the retrieval process. In
that case we need to be told what the domain
of the generation-recognition models is, and
what kind of a model would account for the
data that show strong associates of target
words to be ineffective cues. In this con-
nection it is helpful to remember that the
procedure we used rendered many recallable
words not recognizable, but it did not seem
to affect the ability of subjects to success-
fully generate copies of target words in re-
sponse to extralist cues. The failure of
retrieval as envisaged by the two-process
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theory had its source in the recognition phase
and not the generation phase.

A plausible modification of the generation-
recognition models that would bring them
into line with the phenomenon of recognition
failure of recallable words would involve
making the assumptions that (&) the pairing
of the target word with another word at in-
put creates a specific semantic meaning for
the target word, and (&) this specific mean-
ing is stored with the “core” representation
of the word and marked with a list tag. The
input cue may provide access to the appro-
priate location in the memory store, because
of its list-specific association with the marked
sense of the target word. But a copy of the
target word may fail to do so, because it
would be interpreted in a different sense in
absence of the input cue, and thus provide
access to an incorrect storage location.

A generation-recognition model thus modi-
fied would become in many ways quite simi-
lar to the encoding specificity principle in
its general orientation. In the modified ver-
sion the requirement would be relinquished
that a given lexical item be represented in
only one location. It remains to be seen
whether it would be possible to retain some
other basic features of these models, such as
the assumption that episodic information is
stored in the same system as semantic infor-
mation, that occurrence of the to-be-remem-
bered word in a list results in modification of
the existing representation of the word in
the memory store, and that recall, but not
recognition, involves generation of alterna-
tives other than the desired target words.

The phenomenon of recognition failure
creates difficulties not only for extant ver-
sions of generation-recognition models but
for most other theories of retrieval as well,
Apart from the encoding specificity principle,
to which we will return in the final section
of the paper, the theory that seems to be
most readily reconcilable with the data is
that of mediation by implicit associative re-
sponses. The theory represents a special
case of the principle of reinstatement of
stimulus conditions and we will briefly con-
sider it as such. This principle states that
the success of retrieval depends on the com-
pleteness with which stimulating conditions
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present at input are reinstated at the time of
attempted retrieval (Hollingworth, 1928;
Melton, 1963). Since the stimulating con-
ditions present at input could be thought to
include unobservable processes of the kind
that have been labeled implicit associative re-
sponses, presentation at the time of the recall
of extralist retrieval cues that match implicit
associative responses would produce a
greater degree of similarity between the test
and study conditions than that prevalhng in
the noncued test situation. While the princi-
ple of reinstatement of stimulus conditions
does provide a plausible interpretation of the
effectiveness of extralist retrieval cues, it
cannot account for the phenomenon of recog-
nition failure observed in our experiments.
Given that the input consists of a compound
stimulus such as glue-CHAIR, and given that
the subject clearly knows that his memory
will be tested for the target word cHAIR, why
should the stimulating conditions be “more
completely” reinstated when the glue part of
“the compound rather than the CHAIR part is
presented at test? Thus the theory of medi-
ation by implicit associative responses and
the principle of reinstatement of stimulus
conditions do not explain the phenomenon
of recognition failure any more readily than
do generation-recognition models.

ENCODING AND RETRIEVAL

In this last section of the paper, we con-
sider some possible tentative explanations
of the phenomenon of recognition failure,
relate the phenomenon to other relevant data
reported in the literature, and suggest an
overall pretheoretical framework within
which this phenomenon as well as other
problems of retrieval could be experimentally
and theoretically analyzed. The demonstra-
tive nature of our own experiments precludes
an enlightened interpretation of the failure
of extralist associates and copies of target
items as retrieval cues, but some possibilities
for interpretation should be mentioned.

Recognition Failure: Tentatwe
Interpretations

One may wish to approach the phenome-
non of recognition failure of recallable words
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in terms of the concept of asymmetry of asso-
ciations between the input cue and the target
item. The data show and imply that the
“forward” association between the cue and
the target in our experiments was stronger
than the “backward” association between the
target and the cue: given the cue, the target
word could be recalled without difficulty in
many cases ; given the target word, the input
cue could be recalled only infrequently.
Thus, it would be possible to argue that the
recognition failure of target words was a
result of the weak association between the
target and the cue. If that association had
been stronger, the input cue could have been
retrieved given the target word, and the tar-
get word itself recognized in the presence of
the cue.

If one adopted this approach, the problem
would become that of explaining the asym-
metry of the associations between the input
cue and the target word, One would also
have to keep in mind an equally plausible
alternative line of reasoning : backward asso-
ciation appears to be weaker than the forward
association whenever the target word is not
as readily recognized as the cue word. Rec-
ognition of the stimulus item, which depends
on the consistent encoding of the item at
input and at test, can be thought of as a
necessary condition for associative recall
(Martin, 1968, 1972). The difficulty here
lies in the uncertainty of whether to account
for failure of recognition in terms of a weak
association or to interpret the apparent weak
association in terms of the recognition failure.

Another approach to the problem of inter-
pretation of the phenomenon of recognition
failure could begin with the distinction be-
tween nominal and functional memory units.
This distinction has often been made in dis-
cussions of associative and organizational
processes in memory (e.g., Asch, 1969;
Kohler, 1947; Tulving, 1968). A wverbal
unit may be designated as an independent
to-be-remembered item by the experimenter,
but the processing system, that is the subject,
may treat it as a part of a larger functional
unit. For instance, a subject shown a list
of words under instructions to remember
them could do reasonably well if he were
asked to recall the letter bigrams he saw in
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the list. He would “recall” the bigrams by
retrieving information about the words and
construct the units designated by the experi-
menter in a postretrieval operation ; he would
not store bigrams in the same sense as he
stores words. Even under intentional learn-
ing conditions, subjects are known to have
great difficulty in recognizing bigrams they
can readily recall as parts of integrated words
(Watkins, 1973). Recognition failure of
words that were recalled quite well in
response to the specific input cues in our
experiments may also have come about be-
cause the “old” test item in the recognition
test did not match the functional memory
unit, the complex consisting of the input
cue and the target word. If the whole unit
had been presented for recognition, the sub-
jects probably would not have had any great
difficulty,

While the explanation of the phenomenon
of recognition failure in terms of the distinc-
tion between nominal and functional memory
units is incomplete as long as we do not
know exactly what are the functional units
in any given situation, the notion might pro-
vide some guidelines for identification of
more appropriate units of analysis than those
defined by the experimenter. For instance,
it may be reasonable to claim that a func-
tional memory unit is one which, among
other things, must be recognized if it is to
be recalled. Thus, if a nominal unit could
be recalled as a part of a larger complex but
could not be recognized outside the complex,
it would not correspond to a functional unit.
The recall-cum-recognition criterion could
be combined with other rules for identifica-
tion of functional units, for instance, that
they are activated and emitted in an all-or-
none fashion (Mandler, 1967b).

Another closely related interpretation of
recognition failure could be based on the
Gestalt concept of “embeddedness.” It is
easy to demonstrate failure of perception of
a figure embedded in a larger complex, and
similar demonstrations have been reported
in memory situations. Koffka (1935, p.
622), for instance, discussed an experiment
by Harrower (1933) in which punch lines
of jokes could not be recognized as readily
when they appeared embedded in a meaning-
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ful passage than when they were presented
as a part of a collection of unrelated state-
ments. Winograd, Karchmer, and Russell
(1971) interpreted their data demonstrating
effectiveness of retrieval cues in recognition
memory by assuming that under certain con-
ditions nominal elements are compounded
into a unitary representation. The principle
of embedding would also apply to the results
of an earlier demonstration of recognition
failure of recallable words (Tulving, 1968b)
in which the to-be-remembered words could
be encoded by subjects as second halves of
compound words, for example, air-PorT;
house-HOLD ; sand-HoG. In our present ex-
periments the encoding operation performed
on the input pairs also may have produced
tightly knit compounds. The well-known
Gestalt principle that properties of elements
change when these elements become parts
of larger wholes would then explain why
copies of target words were. not particularly
effective in providing access to the trace
created by the compound of the input cue and
the target word. Thus, CHAIR may have
been as difficult to retrieve from the “glue-
CHAIR” complex stored in memory as it
would be difficult for a person to recognize
HIT as an “old” item when the stored unit
is “architecture” or por when the stored
complex is “hippopotamus.” The embedded
part can be discerned easily enough in a per-
ceptual display of the whole, both before the
whole has been stored in and after it has been
retrieved from memory, but its identification
may be impossible after storage and before
retrieval,

The major problem with the explanation
of the recognition failure in terms of the
concept of embedding has to do with the
assumed difference in the recognition of
input cues and target words: Why is the in-
put cue not embedded in the cue-target com-
plex in the same way as the target word
is? Data reported elsewhere (Thomson,
1972) show the same pattern we are assum-
ing here and create the same problem of
interpretation: right-hand members of
weakly associated input pairs were not as
well recognized as left-hand members when
the test word was presented alone.

Given the fact that the target word can
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be more readily recalled in presence of the
input cue than in presence of its own literal
copy, it is possible to think of the input cue
as a “control element” or “code” that governs
the access to the complex of stored informa-
tion about the target word. The concept of
“control element” has been used by Estes
(1972) and the closely related concept of
“code” by Johnson (1970) in theoretical
accounts of processing of serial information.
In the present context, we think of anything
that controls retrieval of a particular memory
unit at a particular time as a control element
of that unit. A retrieval cue that is not only
effective but also necessary for the recovery
of certain stored information (an access cue)
would be such a control element.

Recent experiments by Martin (1971) and
Slamecka (1972) have produced rather
striking demonstrations of the role that con-
trol elements play in determining access to
stored information. While the two experi-
ments were different in both conception and
method, they did make one and the same
point : certain stored items can be retrieved
only through the activation of certain other
items. The latter can be regarded as con-
trol elements for the former. In Martin’s
experiment, subjects learned groups of words
consisting of a three-word compound stimu-
lus and a single response word. A subse-
quent recall test showed that one stimulus
word as a cue provided access to another one
only through the response word. In
Slamecka’s study, subjects learned lists of
words belonging to conceptual categories.
In the recall test, one item in a given category
provided access to other items in the same
category only through the control element. of
the category label. These experiments, as
well as those of Johnson’s (1970) on chunk-
ing, do not only illustrate the part that con-
trol elements and codes play in retrieval, but
they also point to the important distinction
between experimenter-designated retrieval
cues and control elements. The two are not
always the same.

Although the data from our own experi-
ments can be interpreted to reflect the role
of input cues as control elements, this in-
terpretation fails to tell us exactly what de-
termined the identity of control elements in
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our situation. Why were the input cues, and
not the target items, control elements; why
not both?

Still another tentative interpretation of our
findings could be advanced under the label
of the hypothesis of complementary informa-
tion, It can be briefly stated as follows.
The address of an event stored in episodic
memory is essentially temporal, defined in
terms of the event’s temporal relations to
other experienced events. The specification
of the address is frequently sufficient for the
homunculus to read out the contents of that
address. Failure of retrieval of desired in-
formation in a situation in which only the
temporal address is given may sometimes
come about because the information stored
at that address is fuzzy or incomplete. An
effective retrieval cue then is one that pro-
vides the missing information. Thus, the
retrieval information complements the in-
formation available in the trace and permits
the homunculus to read the trace without
difficulty. According to this formulation, a
copy of the list cue presented in the final
cued tests in our experiments did contain
information that was lacking in the stored
traces, while extralist cues and copies of tar-
get items did not. The complementary in-
formation hypothesis does not say why the
list cue, and not the target item, carried the
necessary additional information, and there-
fore it is as incomplete as all others we have
considered.

Encoding S feciﬁcity

These tentative interpretations of the rec-
ognition failure we have briefly considered
have not explained the phenomenon, but they’
have suggested questions that may provide
some guidance and direction to future re-
search. At the present time, it is possible
only to point once more to the encoding
specificity principle as a general answer to
the questions. What produced the asym-
metry of associations between list cues and
target items in our experiments? What de-
termined the functional memory units and
their relations to the nominal units? Why
was one of the two nominal units embedded
in the whole complex more readily recog-
nized when it appeared alone than was the
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other? Why did the list cue serve the func-
tion of a control element or code of the stored
cue-target trace while the target item did
not? Why was the information contained
in the input cue sufficient to complement
the stored information while that in the
extralist cue and the copy of the target item
was not?

A general answer to all these questions is
provided by the encoding specificity princi-
ple: Specific encoding operations performed
on what is perceived determine what is
stored, and what is stored determines what
retrieval cues are effective in providing access
to what is stored.*

In our experiments, encoding of target
words was influenced by the list cues present
at input and by the subjects’ expectations
that they would be tested with those cues.
But it was influenced by other things as well,
factors that cannot as yet be adequately
identified or labeled. We have referred to
the totality of conditions determining the
encoding of a perceived item as its cognitive
environment (Tulving & Thomson, 1971},
and we think of encoding operations as some
sort of an interaction between the perceptual
input and its cognitive environment. The
terms are ill defined, and the concepts do not
explain too much at this time. Yet they
serve to remind us that something else be-
sides the properties of a presented item de-
termines how well the item is remembered
and that an important research problem is to
find out what this something else is and how
it works. Specific encoding of input mate-
rials in our studies was responsible for asym-
metry of associations, embeddedness, control
elements, and the nature of effective retrieval
information. The same material in other
situations, however, in a different cognitive

4 Although we have emphasized the importance
of encoding conditions at input, we do not wish to
imply that once an event has been encoded its trace
does not undergo further changes. Among many
possible modifications of stored information, those
produced through active recoding of the trace
are most relevant to determining its subsequent
retrievability in different retrieval environments.
For our present purposes, encoding processes are
considered always to subsume recoding processes
that occur prior to the act of explicit retrieval of
interest.
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environment, could have been encoded in
ways in which access routes to the stored
information would have been different.

It has been known for a long time, of

course, that how well a thing is remembered

does not depend only on what it is, but also
on how it is stored in memory. Ancient
orators knew it when they used the method
of loci to ensure that they would know the
right thing to say at the right time (Yates,
1966), Gestalt psychologists knew it when
they kept telling others that the properties
of an element depended on the company the
element kept in a larger whole, Bartlett
(1932, p. 188) emphasized the importance of
the “conditions of the prior perception” in
determining recall and recognition, and a
long tradition of research on incidental and
intentional learning has converged on the
conclusions that what is learned depends on
what happens in the learning situation (Post-
man, 1964).

In recent research the effects of encoding
operations on what is stored, the memory
trace, have been studied in a variety of set-
tings and using a number of different tech-
niques and paradigms (Craik & Lockhart,
1972). One method has been to change the
context of an item. It has been found that
repetition of a to-be-remembered item may
or may not facilitate its recall, depending
upon its intralist context (e.g., Asch, 1969;
Murdock & Babick, 1961), on its semantic
interpretation as biased by context (eg.
Bobrow, 1970), and on its membership in
the same or different higher order unit (e.g.,
Bower et al., 1969). Similarly, recognition
of a previously seen list word has been shown
to be influenced by its presentation and test
contexts (e.g., DaPolito, Barker, & Wiant,
1972; Light & Carter-Sobell, 1970; Thom-
son, 1972; Tulving & Thomson, 1971;
Winograd & Conn, 1971).

In another type of experiment, encoding
has been manipulated by asking the subjects
to do different things with the material when
it is presented. Thus, for instance, Mandler
(1967a) had one group of subjects sort
words into conceptual categories while an-
other group was exposed to the same words
under instructions to study and remember
them. In a subsequent free-recall test, both



ENCODING SPECIFICITY AND RETRIEVAL

groups did equally well. In Hyde and
Jenkins’ (1969) experiment, subjects in one
group made judgments about semantic prop-
erties of words, while in another group they
studied the same set of words in expectation
of a recall test. Both groups recalled the
same number of words and did considerably
better than a third group that had made
judgments about graphemic properties of
words prior to the test. A particularly ef-
fective manipulation of input in terms of en-
coding operations performed on the presented
items has been described by Craik (1973).
Words were presented tachistoscopically, al-
ways for the same short duration, and the
subjects were instructed to answer different

questions about each presented word, such

as, “Is it printed in capital or lower-case
letters?” or “Does it belong to the category
of fruits?” Large differences in subsequent
recall of these words were observed, depend-
ing upon the encoding operation performed
at input. These and other similar studies
(e.g., Gardiner, 1972; Johnston & Jenkins,
1971: Paivio & Csapo, 1972; Schulman,
1971) thus provide convincing evidence
about the important role that encoding opera-
tions play in determining subsequent re-
trievability of perceived items.

Differences in recall and recognition of
identical material stored under different en-
coding conditions do not simply reflect es-
tablished differences in “strength” of traces,
The concept of trace strength makes little
sense and has little value if: (a) strength
must be estimated from observed levels of
recall or recognition and (b) these observed
levels vary with specific conditions of re-
trieval. A number of recent experiments
supplement common sense in demonstrating
that recall and recognition of items stored
under identical encoding conditions are in-
fluenced, sometimes greatly influenced, by
the nature of information present in the re-
trieval environment. These experiments
(e.g., Bahrick, 1969; Light, 1972; McLeod
et al, 1971; Tulving, 1968b; Tulving &
Pearlstone, 1966; Tulving & Psotka, 1971;
Winograd & Conn, 1971) clearly suggest
that a stored trace of an item is more ac-
cessible through certain cues than others.
Memory traces may be said to vary in
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strength, or quality, or durability, but more
importantly they vary in the specificity of
code they carry as to the effectiveness of
various kinds of retrieval information that
govern the recovery of the stored informa-
tion (Earhard, 1969).

Thus, research has shown that it is pos-
sible to hold constant the to-be-remembered
item and observe large differences in its re-
call and recognition depending upon its en-
coding conditions, and that it is possible to
hold constant the encoding conditions of the
item and observe large differences in its recall
and recognition depending upon retrieval
conditions. These two basic sources of vari-
ability of recall, encoding and retrieval con-
ditions, usually interact in the sense that a
cue effective in one situation may or may not
be effective in another. The new data we
described in this paper strongly imply such
an interaction, and other data already in the
literature in fact demonstrate it (e.g., Ear-
hard, 1969 ; Frost, 1972 ; Ghatala & Hurlbut,
1973; Lauer & Battig, 1972; Mikula, 1971;
Thomson, 1972 ; Thomson & Tulving, 1970;
Tulving & Osler, 1968 ; Tulving & Thomson,
1971; Tversky, in press; Winograd et al.,
1971).

All these data suggest that the effective-
ness of a particular cue depends on how the
to-be-retrieved item was encoded at input.
The recognition failure of recallable words
represents an extreme case of the general
principle that encoding determines the trace,
and the trace determines the effectiveness of
retrieval cues. The trace. itself is simply
the link between encoding conditions and the
retrieval environment and, from the point
of view of psychological analyses of memory,
need have no more reality than is implied
by the relation between encoding and re-
trieval.

The formulation of the encoding specificity
principle is so general that it covers all
known phenomena of episodic memory and
retrieval and in a weak sense provides an
understanding of them. More detailed con-
ceptual analyses of the relation between en-
coding and retrieval processes may also be
fruitfully undertaken within the same general

paradigm.
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