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IMPLICIT MEMORY TASKS:
RETENTION WITHOUT
CONSCIOUS RECOLLECTION

HENRY L. ROCEDIGER 11 AND NADER AMIR

Implicit memory refers to the influence of past events in current behav-
ior when people are not trying ro retrieve the past events and when they are
usually not evenaware of the events” influence. The contrast is with explicit
memory, which refers to conscious attempts to retrieve memories of past
events. On implicic memory tests there is no conscious effort ro retrieve studied
marerial, whercas on explicit memory tests instructions refer to a specific
encading event. Graf and Schacter (1983) first proposed the distinetion be-
tween explicit and implicit memaory, although the history of the idea of con-
scious and unconscious forms of memory is much older (sce Schacter, 1987,
tor a historical review). Orhers have used the terms divect memory rests and
indirect memory tests to refer to the same contrasts as between explicit and
implicit memory (Richardson-Klavehn & Bjork, 1988; Segal, 1966).

The customary use of the terms memory or remembering refers to ex-
plicit, conscious recollection during which people attempt to travel back in
time mentally to relive or reexperience past events. However, many behav-
wrs people perform reflect past learning even when no conscious attempts at
retricval occur; therefore, these behaviors reflect the manifestation of im-
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plicit memory. Some of these behaviors involve motor skills, When you rie
your shoes or ride a bicyvele or walk, vou need not consciously retrieve your
first attempts to learn these skills. The same is true of other types of learning.
You may have noticed that it is much easier to read a passage of rext if you
have read it hefore, even if you are not consciously trying to remember the
original time you read the passage (Kolers, 1976). Therefore, repetition of
procedures is important in expression of both mental and physical skills. Simi-
lar phenomena occur in various clinical states. For example, individuals with
clinical depression often report that negarive thoughts about past failures
come to them without them wanting to have the thought. In anxiety disor-
ders, previous experiences with threat-relevant situations may lead to more
salient threar cues for the afflicted individual.

As these examples indicate, implicit expressions of knowledge are some-
times referred te as vccurring rather automatically, or at least as having an
autematic component (Jacoby & Dallas, 1981). Explicit recoliection is often
proposed to be primarily consciously controlled, whereas implicit retention
is more automatic; however, without special precaurions and procedures, it is
difficulr ro provide tests thar reflect pure manifestations of explicit or im-
plicit processes (Jacoby, 1991}, Alchough rhe rerm awtomatic is often used in
the clinical literature (e.g., negative automaric thoughts), few researchers
have specifically examined the contribution of automatic processes to im-
plicit memory (see Kazes et al., 1999, for an example of this approach).

Explicit and implicit memory tests can often be relatively similar in
labaratory situations. For example, after study of a target word such as
elephant in a long list, participants may be given a cue such as ele-; on an
explicit test they would be asked o recall a word from the list that began
with these letters, whereas on an implicit memory test they would be told to
respond with the first word that comes ro mind and they could say element,
elegant, electriciry, and so on, in addition to elephant. Any of these words is
correct on the implicit test from the participant’s viewpoint. On the explicit
test, the measure of interest is probability of recall of the target word, and
usually the guessing rate (that is, the probability of producing elephant to the
cue if the word elephant had not been in the list) is quite low. On the implicit
test, in which the participant is told to produce the first word to come to
mind, the haseline probability of producing elephant when the word had not
been presented in the prior list may be higher because it is an acceptable
response. The measure of interest in implicit memory tests 1s the difference
between the probability of producing the response when the target item had
been presented in the list relacive to the case when it had not been pre-
sented; this measure is referred to as priming, hecause the presentation of the
waord in the list usually primes its production on the later test {relative to the
baseline condition).

The tests described above are called word stem completion (the im-
plicit form of the test) and word stem cued recall (the explicit form). In
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many research projects, investigators compare performance on an implicit
and an explicit test, as thesc tests arc affected by either subject variables
(different types of people) or independent variables (those under the
experimenter’s control). Word stem completion and word stem cued recall
are often compared because they differ only in the instructions participants
arc given just before the test (Schacter, Bowers, & Booker, 1989). Every-
thing else {marerials, encoding instructions, test cues, ctc.) is held constant.
However, many other explicit and implicit memory tests are widely used.
The most popular explicit memory tests are free recall {recalling a list in any
order), recognition memory (either a forced or multiple choice test, or free
choice or yes/no test), and cued recall with various types of cues besides word
stems (e.g., tusk might be used as a cue for elephant). In all these cases, partici-
pants are instructed to try to recall or recognize recently studied material.
Likewise, many implicit memory tests have been developed. In practi-
cally ali cases of implicit rests, the comparison of interest is berween a
nonprimed condition and a primed condition, with some cue serving as a
prompt to produce a response. Participants are instructed to say the first item
or items that come to mind. The cues can be word stems (ele-), word frag-
ments (try to fill in letters to make e_e_h_n_ a word), or brief flashes of
words in which participants try to guess their identities (a test called percep-
rual or word identification). Verbal materials are not always used, as people
can study pictures and then be tested with a fragmented form of the piceure
or be given a brief flash of a picture and be asked to guess what it is. These
tests are but a few examples of the many varieties of implicit memory mea-
sures that have been developed by cognitive psychologists. Clinical investi-
gators have modified these rests to suit the clinical needs of studying specitic
populations or because of the theoretical viewpoint being investigared. For
example, when studying social anxiety, rescarchers have presented their par-
ticipants with simulated social interaction videos. Implicit memory is re-
vealed if previously seen videos are rated as clearer than are novel videos.
The forms of implicit test described above are called perceprual (or
dara-driven) implicit memory tests {Blaxton, 1989; Roediger & Blaxton 1987).
The participant’s rask in these tests is always to guess the identity of an ob-
ject from an impoverished perceptual cluc. Manipulation of perceptual tac-
rors during study (such as presenting words visually or auditorily) greatly
affects performance on perceptual implicit tests. Another primary class of
implicit memory tests is conceptual tests. For example, after studying elephant,
participants might be asked to generate the names of all the animals that
they could think of in 30 seconds (a category association test); or they might
be asked to generate associations to the word tusk (a tree association test): ar
they might be asked to answer the question “What animal aided Hannibal
on his artack on Rome?" In each case the measure of interest is again prim-
ing: the difference between producing elephant if the item had been recently
presented and producing elephant if the word had not been recently presenred.
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These tasks are called conceprual or meaning-based tests, because the cue for
producing the answer is related to the rarger on the basis of meaning rather
than perceptual resemhblance. More important, the variables that affect these
conceptual implicit memory tasks are quite different from the ones that af-
feer perceprual rasks. For example, modaliry of presentation has no effect on
the amount of priming, but manipulations of meaning have a great effeer
(e.g., Blaxton, 1989; Srinivas & Roediger, 1990). Conceptual implicit memory
tests are of particular relevance to clinical conditions where psychopatholo-
gists have postulated the role of implicit memory for marerial relevant to the
clinical conditions (e.g., depression; Watkins, 2002). Perceptual implicit
memory tests are more relevant to clinical condirions that involve a perva-
sive dererioration of memory functioning in explicit memory tests bur spared
functioning in implicit memory tests, although both perceptual and concep-
tual tests can be used in these cases.

The study of implicit memory tests grew out of clinical situations, i
particular those involving neuropsychologists studying the abilities of mernory-
impaired (amnesic) patients. In the late 1960s, Warrington and Weiskrantz
{1968, 1970) reported the first rescarch thar used what are today called im-
plicit memory paradigms. One of their studies can serve as a good starting
point (1970, Experiment 2). They presented four amnesic patients (three with
Korsakotf's syndrome and one with a temporal lobectomy) with words to re-
member and then assessed their retention on four different tests (for different
lists of words). A wtal of 16 patients without brain Jamage were similarly
tested. Two of the four tests would today be classified as involving explicit
memory (free recall and recognition) and the other two as assessing implicit
retention {naming of fragmented words in which cach letter was degraded and
word stem completion, described above, of three-letter cues such as ele-). In
free recall, people recalled words in any order on a blank sheet of paper. In
recognition, the studied words were intermixed with new words and people
had to judge which ones had been previously studied. The other two tasks—
word fragment and word-stem completion—scem to have been presented to
the participants as word guessing games (although the instructions given were
not provided in the original report of the experiment). The measure of perfor-
mance was priming or completion of the fragment or stem ubove the baseline,

Warrington and Weiskrantz's (1970) results are presented in Figure 7.1,
with explicit test performance at the top and priming on the implicit teses at
the bottom. In the top two panels, it is apparent that amnesic patients per-
formed much worse in both free recall and recognition than did control pa-
tients. This iy, in some sense, not surprising. After all, the way one becomes
classified as a memory-impaired or amnesic parient is by performing poorly
on memory tests (as well as not being able to remember normally in situa-
tions outside the lab).

The remarkable results reported by Warrington and Weiskrantz {1970}
arc shown in the bottom rwo panels. Priming on the implicit memory tests
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Figure 7.1. Performance of amnesic and control patients on four memory tasks: two
explicit (free recall and recognition} and two implicit {word fragment and word stem
completion). Amnesic patients showed much worse performance than did controls
on the two explicit memory tests, but showed equal priming on the two impticit
memory tests. Data from “Amnesic Syndrome: Censolidation or Retrieval?” by E. K.
Warrington and L. Weiskrantz, 1970, Nature, p. 630.

was of equal magnirude for both groups. Because the irems used had been
normed to have a very low completion rate if the words had not been srud-
ied, these priming effects definirely reflect a form of memory. However, the
torm seems quite different from rhat measured on standard, explicit memory
tests, The fact that the patients show normal priming indicates that experi-
ences of these parients are somehow being encoded and retained; che diffi-
culty seems to be in expressing retention on tests that require effortful, delib-
erate, conscious recollection. On implicit tests, which scem more automatic
in nature and on which peoaple do not deliberately try to remember the past,
the patients and the conrrels show equal priming. These striking dissocia-
tions between memaory-impaired and contral patients on implicic memory
tests were replicated by other groups (e.g., Graf, Squire, & Mandler, 1984).
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Many other types of patients have been studied and compared using explicit
and implicit memory tests, as we explore in chapters 8 and 9

Experimental psvchologists raok up these implicit or indirect tests of
memory and were quick to show dissociations similar to those found with
patient groups by the manipulation of independent variables. Overall, the
dara show a strong dissociation between explicit and implicit tests of memory.
Just as memory-impaired patients display large deficits on explicit tests rela-
tive to control participants, experimental conditions (e.g., questions about
physical appearance of words) that lead to large deficits on explicit tests { Crailk
& Tulving, 1975) can produce normal levels of priming (Jacoby & Dallas,
1981). These strong dissociations both in patient populations and with vari-
ables under experimental control are why so many researchers have investi-
gated implicit memory tests and their comparison with explicit tests. At-
tempting to understand what these differences reveal about human memory
and its vicissitudes has been in the forefront of psychology for the past 20
YEars or more.

Clinical psychologists have attempted to use the methods developed by
cognitive psychologists to elucidate the nature of various clinical conditions.
Although this research must be informed by the findings from cognitive psy-
chology, a number of unique challenges and unique rewards ate evident in
studies of implicir memory in clinical populations. For example, the mareri-
als used for tests of implicit memory in clinical populations need to be rel-
evant to the clinical condition. This requiremens, however, provides a con-
siderable challenge to clinical scientists who also need to consider basic
cognitive issucs (e.g., the need to match materials on lexical fearures such as
word frequency). These challenges are well worth the effore, because implicit
tests offer the possibility of unigue insights inte the nature of different clini-
cal conditions. These insights include a hetter description of the clinical
phenomenon and prediction of future symptoms, as well as the possibility of
developing hetter rreatments for ¢linical populations.

Chapters 8 and 9 discuss the conduct of rescarch with implicit memory
tests. Roediger and Geraci (see chap. 8, this volume) discuss research on
healthy adult populations and address, among other topics, the rather tricky
issue of ensuring that implicit memory tests are really measuring memory
indirectly and rhat participants are not aiding performance by artempting to
consciously recollect information. Amir and Selvig {see chap. 9, this vol-
ume) are concerned with the important issue of adapting implicit memory
tests to ask interesting questions of various clinical populations.
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