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ABSTRACT

The recent surge of interest in implicit memory has spawned an impressive variety
of new empirical discoveries concerning the nature of normal and abnormal
memory processes (Richardson-Klavehn & Bjork, 1988; Schacter, 1987). Yet as
the editors of this volume rightly point out, somewhat less attention has been paid
to conceptual and theoretical issues associated with the phenomena of interest. In
this chapter, we address a number of conceptual problems conceming implicit
memory that we believe need to be, but have not yet been, confronted and dis-
cussed directly.

This chapter focuses on the nature of and relations between two critical aspects
of implicit memory: unintentional vs. intentional retrieval processes, and aware-
ness vs. unawareness of remembering during implicit test performance. We begin
by discussing these phenomena with respect to definitions of implicit memory. We
then consider them in regard to the reiated problem of developing suitable criteria
for distinguishing implicit from explicit memory processes, and put forward a
retrieval intentionality criterion for making such a distinction in terms of inten-
tional vs. unintentional retrieval processes. Finally, we consider a serics of experi-
ments that explore the issue of awareness vs. unawareness of remembering during
test performance.

DEFINING IMPLICIT MEMORY

By the early 1980s, research on both normal memory (e.g., Graf, Mandler, &
Haden, 1982; Jacoby & Dallas, 1981; Tulving, Schacter, & Stark, 1982; Winnick
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& Daniel, 1970) and organic amnesia (e.g., Coben & Squire, 1980; Milner, Corkin,
& Teuber, 1968; Moscovitch, 1982; Warrington & Weiskrantz, 1974) had made it
abundantly clear that when subjects are given such tests as fragment completion,
word identification, and lexical decision, a very different picture of memory could
be observed than that provided by standard recall and recognition tests. Ex-
perimental variables that had large effects on one class of test had little or none on
the other, and amnesic patients who performed disastrously on recall and recogni-
tion tests showed robust priming effects on fragment completion and other such
tasks. However, there was (and still is) a good deal of theoretical controversy about
the observed dissociations; some argued that it was pecessary to postulate different
memory systems whereas others opted for unitary system accounts.

When Graf and Schacter (1985) introduced the concepts of implicit and explicit
memory, they sought to provide a descriptive, as opposed to a process distinction
that would facilitate classification and discussion of relevant phenomena, and at
the same time steer clear of the muitiple vs. single memory system controversy
(1985, p. 501). Graf and Schacter stated that “implicit memory is revealed when
performance on a task is facilitated in the absence of conscious recollection; ex-
plicit memory is revealed when performance on a task requires conscious recol-
lection of previous experiences” (p. 501). The main purpose of this definition was
to capture a key difference between recall and recognition tasks on the one hand
and word completion, lexical decision, and similar tasks on the other: performance
on the former class of tasks involves explicit reference to or “conscious recollec-
tion” of a specific prior episode, whereas performance on the latter class of tasks
does not.

Unfortunately, there is a potentially confusing ambiguity in this definition,
centering on the use of the term conscious recollection. As discussed by Schacter
(1989a) and Richardson-Klavehn and Bjork (1988), this term can be used in two
quite different senses. First, conscious recollection can refer to intentional retrieval
of recently studied information: the subject deliberately “thinks back™ to a leam-
ing episode and searches for target information. When used in this sense, “con-
scious recollection” refers to the way in which the retrieval process is initiated,
and is synonymous with such terms as intentional, voluntary, or deliberate recol-
lection. Second, conscious recollection can refer to a phenomenological quality
associated with the output of the retrieval process: a “recollective experience”
(Tulving, 1983) or awareness of remembering that entails a re-experiencing of a
recent episode.

When conscious recollection is used in the first of the two foregoing senses,
the notion that performance on a task can be facilitated “in the absence of con-
scious recollection” (Graf & Schacter, 1985) meaos that test performance can be
influenced by recently studied information even though the subject does not in-
tentionally think back to the study episode. When conscious recollection is used
in the latter sense, the statement that performance facilitations occur “in the ab-
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sence of conscious recoilection” means that subjects have no awareness that the
responses they have produced were acquired during a recent episode.

We suggest, and will argue in greater detail shortly, that it is preferable to dis-
tinguish explicit from implicit memory in terms of intentional vs. unintentional
retrieval processes—rather than in terms of the presence or absence of conscious
recollective experience—primarily because we can develop rigorous criteria for
making the former, but not the latter, distinction. It must be noted, however, that
when we speak of intentional and unintentional retrieval processes, we do so only
with reference to a specific study episode. For example, when performing an im-
plicit task such as word completion, subjects who complete test stems with study
list items are engaging in “unintentional retrieval” only in the specific sense that
they are not deliberately trying to remember study list items: in a more general
sense, they are engaging in intentional retrieval of appropriate completions from
semantic memory. Similarly, when we speak of presence or absence of recollec-
tive experience, or awareness vs. unawareness of remembering, we do so only with
respect to a specific study episode. Subjects who complete test stems with study
list items are always aware of something—the completed item—but may under
certain circumstances be unaware that the item was presented during a specific
prior episode.

If we lentatively accept a definition of implicit memory as unintentional
retrieval of information from a specific prior episode, a problem immediately
arises: How do we characterize situations in which a test cue involuntarily triggers
a full-blown “recollective re-experiencing” of a recent event? Schacter (1987) ar-
gued that such cases can be described as instances of involuntary explicit memory
that ought to be distinguished from implicit memory; surely, we do not want to use
the concept of implicit memory to refer both to the case in which an amnesic patient
exhibits priming effects without any awareness of remembering, and the case in
which a normal person is involuntarily reminded of a specific episode from his or
her past. But if we accept the above suggestion that implicit memory should be
defined in terms of unintentional or involuntary retrieval processes then, as pointed
out in a cogent discussion by Richardson-Klavehn and Bjork (1988), we in effect
definitionally rule out the concept of involuntary explicit memory.

In view of the foregoing considerations, it might appear most advisable to
restrict the concept of implicit memory to those cases in which we can demonstrate
that test performance is facilitated by information acquired during a study episode
without any recollective re-experiencing or awareness of remembering on the part
of the subject. It would thus follow that the concept of implicit memory should be
invoked only when it can also be demonstrated that explicit memory performance
is at or near chance levels, thereby ensuring that any observed facilitations of per-
formance or priming effects do not involve awareness of the study episode.

Although such a solution does have some attractive features, it probably creates
more problems than it solves. The main difficulty is that there are many instances
in which it is by no means clear exactly how one goes about ascertaining that sub-
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jects lack recollective experience or awareness of remembering at the time of test.
The problem with requiring that explicit memory performance not exceed chance
levels is that this criterion could easily rule out many instances in which subjects
do, in fact, express information on an implicit test without any recollective re-ex-
periencing of a prior episode. As Schacter (1987) notes, just because subjects can
consciously remember a prior episode when asked to on an explicit test does not
imply that they necessarily do so on an implicit test; the fact that certain kinds of
information are potentially available for explicit remembering does not mean that
they are used during performance of an implicit test. Once we acknowledge and
accept this possibility, it becomes evident that with the exception of extreme cases
(e.g., studies of severely amnesic patients), ascertaining whether subjects do or do
not exhibit any awareness of remembering or recollective re-experiencing is not
a straightforward matter.

Intentional Retrieval and Awareness of Remembering: Five
Hypothetical Scenarios

To bring the foregoing issues into sharper focus, we present five hypothetical ex-
amples that illustrate some of the difficulties in attempting to evaluate whether or
not subjects are aware of a prior episode during performance of a fragment com-
pletion, word identification, or other such priming test. In each example, we will
assume that subjects study a list a familiar words, and after a retention interval of
several minutes are asked to complete a series of three-letter stems with the first
word that comes to mind.

1. The study list is presented under extremely degraded conditions (e.g., 35 ms
exposure followed by a mask). On the completion test, subjects write down the
first word that comes to mind for each stem, as instructed, and produce a larger
number of study list completions than would be expected by chance. They do not
become aware while performing the completion test that any of the items repre-
sent a study list target. When given a recognition test, subjects fail to recollect
having studied any of the words that were produced as completions, and are un-
able to distinguish old from new items.

2. The study list is presented at a 5 s/item rate under elaborative study condi-
tions (e.g., rating the pleasantness of each word). As instructed, subjects complete
cach test stem with the first word that comes to mind, and produce a large number
of study list items. They do not spontaneously become aware while performing
the completion test that any of the items represent a study list target. But when
given a recognition test that requires them to think back to the study episode, sub-
jects perform quite well, and consciously remember having studied almost all of
the words that were produced as completions.

3. Subjects encode target itlems under elaborative study conditions, later com-
plete each stem with the first word that comes to mind, and produce a large num-
ber of study list items. Although only the words themselves “pop to mind” during
the completion test, subjects become aware after producing two or three items that
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they represent study list targets; subjects do not become aware that several other
of their completions are from the study list. These subjects continue to write down
the first words that come to mind despite their awareness that some stems repre-
sent study list items.

4. Subjects encode target ilems under elaborative study conditions, later com-
plete each stem with the first word that comes to mind, and produce a large num-
ber of study list items. For some stems, all that pops to mind during completion
performance is the target word itself, but for others subjects are reminded by the
stem of something that occurred during the study episode. For example, when a
subject sees the stem for , be is reminded that he had rated the target word
forest as extremely pleasant because be liked the way it sounds. Nevertheless, the
subject continues to write down the first word that comes to mind.

5. Identical to case 4, except that once subjects notice that ope or two of the
stems can be completed with study list items, they surmise that the experimenter
is surreptitiously trying to test their memory, and decide that they can improve
their performance by thinking back to the study list and trying to complete each
stem with a target. They have no problem recollecting most of the words that were
presented during the study episode.

Let us now consider these five cases in relation to the definitional issues of in-
terest. The first case represents an unambiguous example of implicit memory: Sub-
jects both engage in unintentional retrieval on the completion test and express no
awareness or recollective experience—even when probed with an explicit test—
that the produced items had been presented during the study episode. In contrast,
cases two and three illustrate some of the ambiguities that can arise with respect
to the awareness issue. In case two, subjects do not at any time experience aware-
ness of the prior episode when performing the stem completion test, yet they can
recollect the episode when required to do so on an explicit test. If we define im-
plicit memory as facilitated test performance without awareness of the study
episode, and further require that lack of awareness or recollective re-experiencing
on an implicit test can be inferred only when subjects perform at chance levels on
3] 3 an explicit test, we would fail to accept case two as an instance of implicit
memory.

Case three illustrates even more subtle problems. Here, subjects become aware
that some, but not all, of the completions they produced represent study list tar-
gets. Moreover, this awareness of the prior episode is a “post-retrieval”
phenomenon: A word pops to mind, and after having written it down, a subject
recollects that it appeared during the study episode. At the moment of retrieval,
however, the subject is reminded of a word, not of the episode in which he or she
studied that word. If we were to accept the idea that lack of awareness of the study
episode is a defining characteristic of implicit memory, this case would appear to
qualify in two respects: first, for some items the subject experiences no recollec-
tive awareness, and second, the awareness that is experienced for other items is
produced by processes that operate after retrieval of the target item is completed.
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On the other hand, the subject does become aware of the study episode at various
points during the test, and in that sense one might want to argue that this case is
best excluded from the domain of implicit memory.

The foregoing considerations illustrate that in an intermediate case, deciding
what does or does not constitute “awareness of the study episode” or “recollective
experience” during performance of a completion test is not a straightforward mat-
ter. Moreover, these conceptual difficulties are compounded by an absence of on-
line methods for measuring awareness in such cases. We will describe later in this
chapter several experiments that bave attempted to come to grips with this issue;
as we shall see, however, they do not enable us to resolve the kinds of problems
posed by case three.

Case four represents an example of what Schacter (1987) referred to as involun-
tary explicit memory: The test stem brings to mind an event that occurred during
the study episode, not just a lexical item. To take a popular example, this repre-
sents an instance of a classical Proustian memory: A cue involuntarily triggers a
vivid recollection of a past event. Clearly, the concept of implicit memory was not
intended to encompass Proustian recollections. The critical problem concemns how
one empirically distinguishes between this case, and cases two and three, which
can be sensibly included in the implicit memory domain. As far as we know, there
is no extant measure that would allow us to do so.

Finally, case five represents a clear example of explicit memory processes in-
truding into performance of a nominally implicit test: The subject “catches on” to
the nature of the test and intentionally recollects the prior episode. This case can-
not be characterized in any sensible way as an example of implicit memory: Sub-
jects engage in intentional retrieval, and are also fully aware of the study episode
throughout the test. If the implicit vs. explicit distinction is to be useful at all, we
must be able to develop criteria that allow us to determine when this phenomenon
occurs and to distinguish it from the preceding cases. Otherwise, our nominal
characterization of tasks as “implicit memory tests” may be an inaccurate descrip-
tion of how the task is actually performed. We now turn to adiscussion of a criterion
that can belp us solve this problem.

AN EMPIRICAL BASIS FOR MAKING AN IMPLICIT VS. EXPLICIT
DISTINCTION: THE RETRIEVAL INTENTIONALITY CRITERION

The concept of implicit memory is predicated on the notion that test performance
can be influenced by information acquired during an episode even though the test
does not make reference to the episode. As illustrated by the foregoing case five,
however, just because a test does not require a subject to think back to the study
episode does not prevent the subject from doing so anyway. Once we acknowledge
this possibility, the basis for drawing an implicit vs. explicit distinction becomes
hazy indeed; we have no way of determining a priori whether we are dealing with
an implicit or explicit form of memory on an allegedly “implicit test”, unless we
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can convincingly distinguish between intentional and unintentional retrieval of in-
formation acquired during a study episode.

We propose an empirical means for making this distinction, referred to as the
retrieval intentionality criterion, that can be applied to experimental siluations
straightforwardly and has clearly stated, testable consequences. The criterion is
comprised of two key components. First, the nominal or external cues provided to
subjects on implicit and explicit tests should be the same, and only test instruc-
tions varied: Implicit instructions should require subjects to perform a task that
does not require thinking back to the study episode, whereas explicit instructions
should require the subject to think back to the study episode. Second, an ex-
perimental manipulation should be identified that selectively affects performance
on one of these tasks and not the other. The logic underlying this retrieval inten-
tionality criterion is straightforward: If the external cues are held constant on two
tasks and only the retrieval instructions are varied, then differential effects of an
experimental manipulation on performance of the two tasks can be attributed to
differences in the intentional vs. unintentional retrieval processes that are used in
task performance. According to this formulation, once we have identified an ex-
penimental paradigm that satisfies both of these conditions, we can begin to use
the data generated by the paradigm to make inferences about the nature of implicit
vs. explicit memory.

This criterion enables us to identify instances in which subjects engage in in-
tentional retrieval during performance of a nominally “implicit” test, as described
carlier in case five. If subjects engage in intentional retrieval while performing an
implicit test, it should not be possible to obtain an experimental dissociation be-
tween implicit and explicit memory under conditions in which the external cues
are held constant across tests—performance on an implicit test should be affected
by an experimental manipulation in the same way as it influences performance on
an explicit test consisting of the same extemal cues. Accordingly, once a dissocia-
tion has been established with an experimental paradigm that assesses implicit and
explicit memory with identical cues, we can effectively rule out the possibility that
subjects use explicit strategies in the paradigm of interest.

One beneficial consequence of adhering to the retrieval intentionality criterion
is that it provides a means for non-circular interpretation of parallel effects of an
experimental variable on performance of implicit and explicit tasks. Suppose that
variable X influences performance on an implicit test Y and explicit test Z similar-
ly, where tests Y and Z are comprised of the same external cues. It is possible that
such a result is providing useful information about the similarities between im-
plicit and explicit memory. Altematively, it is always possible to argue—albeit cir-
cularly—that subjects treated the implicit task like an explicit task, hence the
parallel results. However, if we have already established that performance on these
two tasks can be dissociated by experimental variable Q, then we can argue strong-
ly against the idea that subjects treated the implicit test like an explicit test; if they
bad, variable Q could not have produced the dissociation that it did.
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To illustrate these points more concretely, let us consider several experiments
by Graf and Schacter (1987, 1989; Schacter & Graf, 1986a, 1989) concerning the
phenomenon of implicit memory for new associations. In these experiments, sub-
jects studied unrelated word pairs (e.g., ship—castle), and were later given a stem
completion test in which they were required to write down the first word that came
to mind. On this test, some target stems were paired with their study list cues (e.g.,
ship—cas___; same context condition) whereas some were paired with other cues
from the study list (e.g., officer—cas___; different context condition). A separate
group of subjects was given a recall test that contained the identical cue-stem pairs,
but required subjects to think back to the study episode and remember the target
items.

Graf and Schacter (1985; Schacter & Graf, 1986a) found more priming on the
completion test in the same- than different-context condition, and argued on the
basis of this finding that newly acquired associations between the studied pairs in-
fluenced performance on the implicit memory test. However, this phenomenon of
implicit memory for new associations occurred only following study tasks that re-
quired some elaborative processing, such as reading the word pairs in a meaniog-
ful sentence or generating a sentence to link the pair; when subjects engaged in
non-elaborative study processing (e.g., counting vowels and consonants), there
were equivalent amounts of priming in the same- and different-context conditions
(Graf & Schacter, 1985; Schacter & Graf, 1986a). Not surprisingly, explicit
memory for new associations, as assessed by the cued recall test, also depended
on elaborative study processing.

The foregoing pattern of results raises interpretive problems that can be
clarified with reference to our retrieval intentionality criterion. On the one hand,
the Graf and Schacter (G&S) data may be telling us about a potentially important
similarity between implicit and explicit memory for new associations: both require
some elaborative study processing. On the other hand, however, it is possible that
the elaboration-dependence observed on the stem completion test simply indicates
that subjects were treating this task like a cued recall test; perhaps they caught on
to the fact that some study list items were on the completion test and thus engaged
in explicit, intentional retrieval in order to provide as many “correct” responses as
possible.

Following the logic of the retrieval intentionality criterion, we can reject the
latter possibility if we are able to produce experimental dissociations between stem
completion and cued recall in the G&S paradigm: Since the external cues are iden-
tical on the two tests, dissociations between them would indicate that subjects do
not engage in intentional, explicit retrieval on the completion test. In fact, G&S
have reported several such dissociations: Manipulations of degree and fype of
elaborative processing (Schacter & Graf, 1986a; Graf & Schacter, 1989), as well
as proactive and retroactive interference (Graf & Schacter, 1987) affected cued
recall but not completion performance, whereas study-test modality shifts affected
completion but not cued recall (Schacter & Graf, 1989). Such dissociations simp-
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ly could not be produced if subjects treated the completion test like a cued recall
test. We can thus interpret the parallel results obtained with this paradigm (i.e., as-
sociative effects on both stem completion and cued recall both require some
elaborative study processing) as evidence of a similarity between implicit and ex-
plicit memory for new associations, a similarity that could have important theoreti-
cal consequences (Schacter & Graf, 1986a, 1989).

Another instance in which the retrieval intentionality criterion plays a key role
is in the triangulation method of Hayman and Tulving (1989a). The triangulation
method represents an attempt to come to grips with difficuities in the measurement
and interpretation of stochastic independence between implicit and explicit tests.
Although it has been established, for example, that priming effects on a fragment
completion test are independent of recognition or non-recognition of the target on
a preceding recognition test (e.g., Tulving, Schacter, & Stark, 1982), independence
may be an artifact of “test priming” effects produced by presentation of targets on
the recognition test (Shimamura, 1985). Hayman and Tulving suggested that this
problem can be addressed by comparing the relation between recognition and frag-
ment completion performance in two conditions: one in which the recognition test
is followed by a fragment completion test given with implicit memory instructions
(i.e., “Complete the fragment with the first word that comes to mind”), and a second
in which the recognition test is followed by a fragment completion test given with
explicit memory instructions (i.e., “Try to remember the study list target”). If
stochastic independence is observed in the former but not the latter condition, as
Hayman and Tulving find in their experiments, then independence cannot be
regarded as an artifact of priming from the recognition test, because equivalent
amounts of such priming occur in the two conditions. The critical point for present
purposes is that the Hayman and Tulving procedure adberes to the retrieval inten-
tionality criterion: External cues are held constant on the two fragment comple-
tion tests, only the implicit vs. explicit nature of test instructions is varied, and an
experimental dissociation is produced (i.e., fragment completion with implicit in-
structions is independent of recognition, whereas fragment completion with ex-
plicit instructions is dependent on recognition).

In summary, the criterion we have outlived provides a non-circular, empirical-
ly testable way of distinguishing between explicit and implicit tests by providing
a basis for assessing whether subjects are engaging in intentional or unintention-
al retrieval. It does not, however, address the less tractable question of awareness
or recollective experience and thus does not enable us to distinguish between in-
voluntary explicit memory and implicit memory. As discussed earlier, one possible
criterion for making this distinction is to require that priming or facilitation on an
implicit test be accompanied by chance performance on a parallel explicit test. Al-
though this criterion can be useful when chance performance is obtained, the dif-
ficulty is that above-chance performance on an explicit test nced not imply that
facilitation on an implicit test involves awareness of the study episode, and we
presently have no acceptable on-line measures for assessing this problem. We
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therefore suggest that at the present lime, a reasonable approach is to use the
retrieval intentionality criterion outlined above for making the implicit vs. explicit
distinction, acknowledge that it would further be desirable to distinguish involun-
tary explicit memory from implicit memory, and pursue research that explores the
awareness issue in order to provide an empirical basis for making this distinction.
We next discuss some recent experiments in which we have begun to address this
problem.

AWARENESS AND IMPLICIT MEMORY: EXPERIMENTAL STUDIES

Awareness and Stem Compietion Priming

Let us now tumn to a series of studies in which we have begun to investigate ex-
perimentally the relation between awareness of a prior study episode and implicit
memory. The main purpose of these experiments was to determine whether sig-
nificant priming effects would be observed in subjects who, during performance
of different kinds of word completion tests, remained unaware of the study episode.
It was noted earlier that we do not presently have any useful on-line methods for
assessing awareness of a prior episode during performance of implicit tests. As an
alternative, we attempted to assess awareness by questioning subjects immediate-
ly afier they finished the critical task. Initial questions were rather open-ended (i.e.,
“What did you think was the purpose of the stem completion task that you just
finished?”; “What was your general strategy in completing the word stems?”"), and
subsequent ones were more pointed (i.e., “Did you notice any refationship between
the words I showed you earlier and the word produced on the stem completion
test?””; “While doing the stem completion test, did you notice whether you com-
pleted some of the stems with words studied in the earlier 1ist?""). Subjects who
either spontaneously mentioned the study episode in response to the first two ques-
tions or responded positively to either of the latter two questions were classified
as aware; those who did not spontaneously mention the study episode and
responded negatively to both questions three and four were classified as unaware.

Experiment | used a standard stem completion procedure in which subjects
were first exposed to a list of 24 familiar words, performed a semantic orienting
task on haif of them (rating the pleasantness of each word), and performed a non-
semantic or structural orienting task on the other half (counting the number of t-
junctions in each word; cf., Graf & Mandler, 1984). After a series of filler tasks
(generating names of cities, countries, and famous names, respectively, to letter
fragment cues), they were then given a sheet containing 75 three-letter stems (12
items represented target or study list items; 63 were new items) and were asked to
complete them with the first word that came to mind. Two between-subjects
manipulations were included in a fully crossed experimental design. The first was
an intentional vs. incidental study manipulation: Half the subjects were told that
their memory for the target words would be subsequently tested, and half were
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TABLE 4.1
Mean Proportion of Three-Letter Stems Completed With Target Words as a
Function of Encoding Task and Test Instructions

Type of Encoding
Test Instructions Semantic Structural M
Informed .27 .28 .28
Uninformed .38 .25 31

M a3 27

Note: Baseline completion rate was .12.

told that their responses on the orienting task were needed for normative purposes;
no mention of any memory test was made. To increase the plausibility of the cover
story for subjects in the incidental condition, the orienting tasks were preceded by
presentation of pictures of faces that all subjects were required to rate for pleasant-
ness, and for whether the eye or mouth was the most distinctive feature. The second
between-subjects manipulation concemed whether subjects were test informed or
test uninformed. Test informed subjects were told that some of the stems on the
completion test could be filled in with study-list items, but that they should never-
theless write down the first word that comes to mind. Test uninformed subjects
were told that the stem completion test, like the city, country, and name comple-
tion tests that preceded it, was simply another task for which normative data were
required. The foregoing awareness questionnaire was given only to subjects in the
test uninformed groups, since test informed subjects were by definition aware that
stems could be completed with study list items.

Results indicated that there was no effect of the intentional vs. incidental en-
coding manipulation on stem completion performance, so for ease of exposition
we will collapse the data across these conditions. As suggested by the resuits dis-
played in Table 4.1, performance in each experimental condition was significant-
ly (p. < .05) higher than the baseline completion rate of .12, thereby indicating that
consistent priming occurred. In addition, following structural (shallow) encoding
there was a negligible difference between test informed (.28) and test uninformed
(.25) subjects, whereas following semantic encoding there was a marginally sig-
nificant advantage for test uninformed (.38) over test informed subjects (.27).

Consider next the results from the test uninformed group when subjects are
divided according to their responses to the post-test awareness questions
(Table 4.2). Test aware subjects (n=20) indicated some awareness that test stems
had been completed with study list items whereas test unaware subjects (n=20) in-
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TABLE 4.2
Mean Proportion of Three-Letter Stems Completed With Target ltems in Subjects
Classified as Test Aware and Unaware
as a Function of Encoding Task

Type of Encoding
Classification Semantic Structural M
Test Aware (N=20) 43 23 .33
Test Unaware (N=20) 33 .28 31
M .38 26

dicated no such awareness. The most important point to emerge from these data is
that test unaware subjects exhibited robust priming following both semantic and
structural encoding tasks; collapsed across encoding conditions, test unaware sub-
jects showed about as much priming (.31) as did test aware subjects (.33).
However, whereas the performance of test unaware subjects did not differ sig-
nificantly in semantic (.33) and structural (.28) conditions, test aware subjects
showed significantly more priming following semantic (.43) than structural (.23)
encoding.

These data show that priming effects on a stem completion task can be observed
in subjects who are not aware of the prior study episode during completion per-
formance, at least to the extent that such awareness is adequately captured by the
post-test questionnaire. Moreover, equivalent amounts of priming were observed
for test unaware subjects in incidental and intentional learning conditions, there-
by indicating that subjects who were at no time aware that they were participating
in a memory experiment show normal priming effects. However, aware subjects
did show more priming than unaware subjects in the semantic (but not structural)
encoding condition. One possible reason for this result is that when subjects be-
came aware of the nature of the completion test, they may have felt that they had
“seen through’” the nature of this elaborately disguised experiment and attempted
explicitly to retrieve target items. Such a strategy would have been useful follow-
ing semantic encoding, which provides a basis for good explicit recall, but not fol-
lowing structural encoding, which tynically leads to extremely poor recall
performance (e.g., Craik & Tulving, 1975; Graf & Mandler, 1984; Roediger &
Blaxton, 1987b). Consistent with this suggestion, performance on a cued recall
test given after the completion test (with the same nominal three-letter cues) indi-
cated that performance in the semantic condition (.47) was considerably higber
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than on the completion test, whereas performance in the structural condition (.19)
was actually slightly lower than on the completion test.

Several points should be considered in light of the data from this experiment.
The observation that test aware subjects showed more priming following a seman-
tic than a structural study task contrasts with the demonstration of equivalent prim-
ing effects on the stem completion task following semantic and structural study
tasks in our own test informed subjects (Table 4.1) and in previous studies (Graf,
Mandler, & Haden, 1982; Graf & Mandler, 1984). These observations suggest that
elaborate attempts to disguise the nature of an implicit test can backfire if subjects
“catch on” to the nature of the experiment and are not prohibited from using ex-
plicit memory strategies, as our test uninformed subjects were not. The fact that
test unaware and test informed subjects showed similar levels of priming indicates
that as long as instructions emphasize writing down the first word that comes to
mind, subjects will do so even if they are aware that some completions come from
Lhe study list. Moreover, our data, together with reports of intact completion per-
formance in severely amnesic patients (Graf, Squire, & Mandler, 1984; Warrington
& Weiskrantz, 1974), indicate that implicit memory effects on the stem comple-
tion task can occur normally without any awareness of a prior study episode. Con-
sistent with this observation, we note that even in test informed subjects, as well
as test uninformed subjects who were classified as aware, it is possible that a sig-
nificant proportion of primed completions were produced without awareness of a
prior episode. Test aware subjects were classified as “aware” if they noticed at any
point during the task that a completion came from the study list; it is entirely con-
ceivable that they did not experience awareness for all primed complections.
Similarly, the fact that test informed subjects were told prior to test performance
that some completions might come from the study list need not imply that they ex-
perienced awareness of the prior episode when they produced each primed com-
pletion. Uncertainty on this point derives from our lack of adequate on-line
methods for assessing awareness during completion performance. Despite these
interpretive ambiguities conceming the aware subjects, the data from test unaware
subjects indicate clearly that awareness of a prior episode is not necessary for stem
completion priming to occur. We now examine this issue with respect to a different
yet related implicit memory phenomenon.

Awareness and iImplicit Memory for New Associations

As discussed earlier, a number of experiments by Graf and Schacter (1985, 1987,
1989; Schacter & Gralf, 1986a, 1986b, 1989) have demonstrated that stem com-
pletion performance is influenced by newly acquired associations between unre-
lated words. This priming of new associations differs from priming of individual
words insofar as associative priming, unlike word priming, requires some elabora-
tive study processing (Graf & Schacter, 1985; Schacter & Graf, 1986a; see also
Schacter & McGlynn, 1989). We sought to determine whether associative prim-
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ing, like word priming, could be observed in subjects who are unaware of the prior
study episode during the completion test.

The general design of this experiment was similar to that of the foregoing study,
except that only the incidental study and test uninformed conditions were used.
Twenty four subjects participated in the experiment. They were told that they were
taking part in an experiment that involved rating pictures and words. Subjects were
shown 18 critical unrelated word pairs that were presented in meaningful senten-
ces (e.g., “The empty ship sailed by the castle’) and rated the degree to which the
sentence meaningfully linked the words (see Schacter & Graf, 1986a, for further
details on the sentence rating procedure). They were next given a picture rating
task that involved rating complex scenes on various dimensions, followed by the
city, country, and name generation tasks described earlier. The completion task
was then administered. Half of the critical pairs were tested in the same-context
condition (ship—cas____), and half in the different-context condition (mother—
cas____); different context cues (e.g., mother) had not appeared on the study list.
84 distractor items that had not appeared anywhere on the study list (e.g., garden—
win____) were also included on the test sheets in order to further disguise the na-
ture of the completion test. Subjects were instructed to write down the (irst word
that came to mind in response to each stem, and were told that the word paired
with the stem might help them to think of a completion. They were required to
read each context word aloud before completing the paired stem, but it was em-
phasized that the completion they provided need not be in any way related to the
context word. The awareness questionnaire was administered immediately after
the completion test followed by a cued recall test that consisted of the same
nominal cues presented on the completion test, in conjunction with explicit in-
structions.

On the basis of the awareness questionnaire, fifteen subjects were classified as
test unaware and nine were classified as test aware. Test aware subjects showed a
significant context or associative effect similar to that reported in the G&S experi-
ments: probability of completing a stem with a study list target was .26 in the same-
context condition and .12 in the different context condition. In contrast, test
unaware subjects did not show a context effect: Probability of completing a stem
with a study-list target was .13 in both conditions. In fact, performance of lest un-
aware subjects was at or near the baseline completion rate of .10-. 12 obtained in
previous experiments using these materials (e.g., Schacter & Gnaf, 1986a), there-
by suggesting that no priming whatsoever occurred in these subjects.

In an attempt to assess the reliability of these results, we performed a third ex-
periment with a different set of 36 subjects that was identical to the preceding one
except for a few minor changes in procedural detail. Fifteen of these subjects were
classified as test aware, and 21 were classified as test unaware. As in Experiment 2,
test aware subjects showed significantly more priming in the same (.28) than dif-
ferent (.15) context condition, whereas test unaware subjects showed no evidence
of any priming in either the same (.10) or different (.11) context conditions.
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One possible interpretation of the failure to find an associative effect in un-
aware subjects is that the result was produced by a subject selection effect. For ex-
ample, subjects classified as unaware may not have fully engaged in the elaborative
study processing necessary to show implicit memory for new associations ( Schac-
ter & Graf, 1986a) and hence produced few target items on the completion test.
These subjects would then have had little or no basis for becoming aware of the
prior episode during completion performance. Consistent with this suggestion, un-
aware subjects performed more poorly than did aware subjects on the cued recall
test given afler the awareness questionnaire in Experiment 2: Same context recall
was .20 in unaware subjects and .43 in aware subjects; different context recall was
.06 and .12 in unaware and aware subjects, respectively. A virtually identical pat-
tern of results was observed on the cued recall test in Experiment 3. In addition,
unaware subjects in Experiment 3 performed more poorly than did aware subjects
0on a pair recognition test that was administered after the cued recall test.

Although these data suggest some role for subject selection factors in Experi-
ments 2 and 3, the question arises as to why similar selection factors apparently
did not influence the outcome of Experiment 1, where unaware subjects showed
substantial word priming on a stem completion task. A likely explanation is that
word priming effects, in contrast to associative priming effects, do not require any
elaborative study processing; mere exposure to a word appears to be sufficient for
obtaining priming (e.g., Graf & Mandler, 1984). Thus, we can safely assume that
all subjects performed the minimal encoding operations necessary to show prim-
ing effects in Experiment 1, so the sort of subject selection effects that appeared
to have influenced Experiments 2 and 3 would have played little or no role.

Whatever the role of subject selection, the fact that unaware subjects failed to
show any associative priming raises the possibility that associative effects on stem
completion are attributable to the use of intentional retrieval strategies by subjects
who have “caught on” to the nature of the task—that is, associative effects may
be observed only when aware subjects deliberately think back to the study episode.
Unaware subjects, who by definition do not catch on to the nature of the task, also
presumably do not engage in intentional retrieval. The problem with this view is
that we have already considered evidence that associative effects in stem comple-
tion can be dissociated from associative effects in cued recall under conditions in
which test cues are held constant and only retrieval instructions are varied (Graf
& Schacter, 1987, 1988; Schacter & Graf, 1986a, 1989). As discussed earlier, such
dissociations could not be produced if subjects engaged in intentional retrieval on
the stem completion task. Therefore, the finding that the associative influence on
stem completion occurs only in test aware subjects does not mean that this effect
is dependent on the use of intentional retrieval strategies during test performance.
The evidence from the G&S studies demonstrates quite clearly that associative ef-
fects occur under conditions in which subjects do not engage in intentional retrieval
of the study episode.
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A more defensible interpretation of the failure to observe associative effects in
unaware subjects is that the phenomenon referred (o as “implicit memory for new
associations” might be more propery characterized as unintentional or involun-
tary explicit memory for new associations—that is, associative effects on stem
completion may be observed only when subjects are explicitly (though uninten-
tionally) reminded of the prior occurrence of a target pair on the study list. This
characterization could accommodate the various dissociations that have been
reported in the G&S studies, and would also be consistent with the finding that
most severely ampesic patients do not show normal priming effects in this
paradigm (Cermak, Bleich & Blackford, 1988; Schacter & Graf, 1986b;
Shimamura & Squire, 1988). Although this idea cannot be rejected unequivocal-
ly, there are several problems with it. First, Cermak and his colleagues (Cermak,
Blackford, O'Connor, & Bleich, 1988) have recently reported that a severely am-
nesic encephalitic patient, S. S., does show intact associative effects in the G&S
paradigm, thereby suggesting that this phenomenon can occur without explicit
memory for a prior episode. A second problem emerges from consideration of
results from the different context condition of our Experiments 2 and 3. Unaware
subjects showed no evidence of priming in the different context condition.
However, we know from previous studies that even those severely amnesic patients
who do not show an associative effect in the G&S paradigm show robust priming
in the different context condition (Graf & Schacter, 1985; Schacter & Graf, 1986b;
Cermak, Bleich, & Blackford, 1988; Shimamura & Squire, 1989). For example,
in Schacter and Graf’s (1986b) experiment, the severely amnesic patients’ com-
pletion rate in the different context condition was .29, compared to the .13 and .11
shown by unaware subjects in our experiments. Since different-context priming
was observed in even the most profoundly amnesic patients, who lack the ability
to become explicitly aware of a study episode at test, we can assume that the
phenomenon is not dependent on explicit memory. Why, then, did test unaware
subjects fail to show priming in the different context condition of our experiments,
when test unaware amnesic patients show large effects in a similar paradi gm? More
generally, even aware subjects showed little evidence of priming in our different-
context condition. This finding contrasts sharply with the results of numerous ex-
periments by G&S in which significant priming in the different-context condition
has been consistently observed across a range of experimental conditions. We think
that this contrast provides clues conceming interpretation of the experiments
presented here.

Although our experiments were similar in many respects 10 those in the G&S
series, there were several possibly important differences. First, all of the G&S ex-
periments on implicit memory for new associations used intentional study condi-
tions: before performing a particular study task (e.g., sentence rating or
geperating), subjects were instructed that their memory for the target pairs would
be probed at some later point in the experiment. In contrast, an entirely incidental
procedure was used in Experiments 2 and 3 above: subjects did not know at the
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time of study that their memory for the target pairs would be tested. Second, in the
standard G&S procedure, different context test items are typically formed by re-
pairing study list cues and targets. By contrast, to form different context items in
Experiments 2 and 3, we paired target stems with words that had not appeared
anywhere on the study list—what we will refer to as off-list cues. Third, in the
awarepess experiments, there was a delay of 20-30 minutes between study list
presentation and completion testing, whereas in most of the G&S studies retention
intervals of about 3 minutes were used.

We bave several reasons to believe that only the first of these changes from the
standard G&S paradigm—incidental vs. intentional encoding—is critical to the
resulls we obtained. Retention interval is not likely to be a significant factor, be-
cause Graf and Schacter (1989) recently reported significant priming in the dif-
ferent-context condition one hour after intentional study. Also, in a recent study
we systematically examined the roles of incidental vs. intentional study and
repaired vs. ofI-list cueing in different-context priming. When subjects rated sen-
tences at study, as in the awareness experiments, and completion performance was
tested after a three-minute delay, significant different-context priming was ob-
served following intentional but not incidental encoding. Within the intentional
condition, equivalent amounts of priming were observed in the repaired and off-
list cueing conditions, thereby indicating that the use of off-list cues in the aware-
ness experiments was not a significant factor in producing the observed results. A
key implication of these findings is that it may be possible to observe associative
effects on a completion task in test unaware subjects following intentional encod-
ing; we are currently investigating this possibility experimentally.

In addition to their bearing on the awareness issue, our data have other implica-
tions that merit some discussion. Perhaps the most surprising finding is that dif-
ferent-context priming was consistently eliminated when subjects performed the
sentence rating task under incidental encoding conditions. Graf and Schacter
(1985; Schacter & Graf, 1986a, 1986b) have argued that priming in the different
context condition is attributable to automatic activation of the pre-existing repre-
sentations of target words at the time of study (see also Cermak, Bleich, & Black-
ford, 1988; Shimamura & Squire, 1989). This argument is consistent with the
observation from earlier studies that priming in the different-context condition is
generally unaffected or not significantly affected by experimental manipulations
that influence priming in the same-context condition (Graf & Schacter, 1985;
Schacter & Graf, 1986a, Experiments 3 & 4; Schacter & Graf, 1989, Experi-
ments [-3) or level of explicit memory performance (Graf & Schacter, 1987;
Schacter & Graf, 1986a, Experiments | & 2). However, by this hypothesis, both
aware and unaware subjects ought to have shown robust different-context prim-
ing in our experiments, and intentional vs. incidental encoding should have had
no inlluence on the magnitude of priming: initial encoding of the critical pairs
should have automatically activated the pre-existing representations of target
words, which in turn should have increased the tendency to complete test stems
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with the recently activated targets in the different context condition of the com-
pletion test.

These considerations suggest that priming in the different-context condition is
not solely based on automatic activation, but may aiso depend on gaining access
to components of the same newly established episodic representation that supports
priming in the same-context condition; the test items presented in the different-
context condition may simply be poor cues for gaining access to episodic traces
of the study pairs. That is, the cue presented in the different context condition has
relatively little feature overiap (Tulving, 1983) with the target pair (e.g., mother—
cas___for ship—castle), and is thus unlikely to reinstate the pair frequently. In con-
trast, the same-context cue (e.g., ship—cas___for ship—castle) shares more features
in common with the encoded target pair and, assuming that associative study
elaboration has occurred, is more likely to reinstate appropriate components of the
episodic trace at the time of test. Although it would be premature and post-hoc to
attempt a more detailed account of the pertinent data, such an interpretation may
be more profitably pursued within an episodic rather than an activation framework.

The forcgoing discussion has some intriguing implications for the interpreta-
tion of priming effects in amnesia. As stated earlier, most severely amnesic patients
do not show more priming in the same- than in the different-context condition of
the G&S paradigm, but even the most profoundly amnesic patients show entirely
normal priming in the different-context condition (Cermak, Bleich, & Blackford,
1988: Cermak, Blackford, O'Connor, & Bleich, 1988: Graf & Schacter, 1985;
Schacter & Graf, 1986b; Shimamura & Squire, 1989). The foregoing investigators
have attributed intact different-context priming in ampesia to automatic activation
of pre-existing representations. However, according to the data presented earlier
and our suggestion that priming in the different-context condition reflects access
to components of an episodic trace, amnesic patients’ normal performance in this
condition may reflect more than just automatic activation of pre-existing repre-
sentations. Of course, the most densely amnesic patients cannot explicitly remem-
ber a study episode at the time of test, and often will not recollect that any study
list was presented. An interesting task for future research will be to delineate more
precisely the exact nature of the episodic information that supports amnesic
patients’ intact different-context priming.

SUMMARY AND CONCLUSIONS

The main purpose of our chapter has been to hi ghlight and discuss issues concermn-
ing the two key features that distinguish implicit and explicit memory: intention-
al vs. unintentional retrieval processes and awareness vs. unawareness of a prior
study episode at the time of test. We suggested that adherence 1o the retrieval in-
tentionality criterion provides an empirically testable means for determining
whether subjects are engaging in intentional or unintentional retrieval of a prior



4. INTENTION AND AWARENESS 65

study episode. Applying this criterion to the experimental evidence, we concluded
that both word priming effects and associative priming effects do not require in-
lentional retrieval. We also noted that the retrieval intentionality criterion does not
allow us to determine whether subjects are aware of (he episode during test per-
formance. Experiments designed to investigate the latter issue indicated that word
priming effects can be observed in subjects who are unaware of the study episode
throughout performance of a completion test, whereas associative priming effects
have thus far been observed only in subjects who show some test awareness. This
latter finding, considered together with the evidence that associative priming ef-
fects do not require intentional retrieval, suggest that awareness of a study episode
is mediated by different processes than is intentional retrieval. This idea forms an
important basis of, and is elaborated further in, theoretical models recently put for-
ward by Schacter (1989a) and Moscovitch (1989).

The foregoing considerations remind us that the implicit vs. explicit distinction
was put forward as a descriptive dichotomy to capture some important differen-
ces conceming the distinct and dissociable ways in which memory for recent ex-
periences can be expressed. The concept of implicit memory was not intended to
implicate the existence of, and should not be thought of as referring to, a discrete
underlying memory system or process. Although it is useful to conceptualize some
implicit memory phenomena in terms of muitiple memory systems (see Schacter,
1989b, for an attempted resolution of the single vs. multiple memory system con-
troversy), the implicit/explicit distinction itself is mute conceming the possible ex-
istence of such systems. Rather, implicit memory refers to properties of retrieval
pbenomena that appear to be mediated, at least in part, by different processes than
those involved in explicit remembering (c.f. Parkin, this volume). Elucidation of
the nature of and relations among the processes underlying implicit and explicit
memory represents the principal challenge for empirical and theoretical analyses.



