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Distinguishing implicit and explicit learning

MICHAEL A. STADLER
University ofMissouri, Columbia, Missouri

I agree with Dienes and Berry's (1997) and Neal and Hesketh's (1997) call for investigations of the
qualitative differences between implicit and explicit learning and note that such investigations must be
guided by a workable defmition of what is implicit and by theories that predict what the qualitative dif
ferences might be. Following Schacter, Bowers, and Booker's (1989) retrieval intentionality criterion,
I propose using an encoding intentionality criterion to distinguish implicit from explicit learning; we
can reasonably infer that implicit learning has occurred when a variable known to influence explicit
learning has no effect in a comparable implicit learning condition. I then suggest that implicit learning
depends on noncognitive, nonhierarchical associations, whereas explicit learning depends on cogni
tive, hierarchical associations, and briefly describe an experiment that confirms a qualitative difference
between implicit and explicit learning predicted by this hypothesis.

Thorndike (1935) stated,

A person may increase the probability that certain situa
tions will evoke certain responses without knowing at the
time that he is doing so or afterward that he has done so.
This is evidenced both by experimental records and by
facts of ordinary life. No competent psychologist would
now dispute it. There is no direct consciousness of learn
ing paralleling the fact of learning and revealing it to the
learner. (p. 62)

Despite the vehemence ofThorndike's pronouncement,
many psychologists have disputed claims that learning
can occur unconsciously (e.g., Brewer, 1974; Dulany,
1961; Dulany, Carlson, & Dewey, 1984, 1985; Eriksen,
1960; Shanks & St. John, 1994). The lead articles in this
symposium differ somewhat in their positions on this
issue. Neal and Hesketh (1997) tend to agree with the
disputers that there is no convincing evidence for implicit
learning as it is currently conceived, whereas Dienes and
Berry (1997) suggest that positive evidence for implicit
learning will be obtained when an appropriate definition
ofawareness, a subjective one, is adopted. Despite this dis
agreement, both papers emphasize, as have others (e.g.,
Merikle, 1994; Stadler & Frensch, 1994), the need for in
vestigating qualitative differences between implicit and
explicit learning. Such investigations will depend on two
things: a workable definition of the distinction between
implicit and explicit, and some theoretical ideas about
what the qualitative differences might be.

The author is grateful to Beryl Hesketh, Andrew Neal, Roddy Roedi
ger, and two anonymous reviewers for helpful comments on a previous
draft ofthis paper. Correspondence should be addressed to the author at
the Department of Psychology, University of Missouri, 210 McAlester
Hall, Columbia, MO 65211 (e-mail: psymike@showme. missouri.edu).

DEFINING IMPLICIT AND
EXPLICIT LEARNING

Stanovich (1992) contrasts operationism and essential
ism, two approaches to the definition of theoretical con
structs. Operationism, of course, is the logical positivist
practice of defining theoretical constructs by their rela
tion to observable variables. The original definitions of
what is implicit, in both the implicit learning and the im
plicit memory literatures, provided quite clear direction
for operational definition ofthe term. Reber (1967) wrote
that implicit learning is a process in which "information
is abstracted out of the environment ... without recourse
to explicit strategies for responding or systems for recod
ing the stimuli" (p. 863). Similarly, Graf and Schacter
(1987) wrote that "[e]xplicit memory is revealed by in
tentional recollection from a specific previous episode,
whereas implicit memory is revealed when performance
on a task is facilitated without deliberate recollection from
a specific learning episode" (p. 50 I). In the context ofNeal
and Hesketh's call for a shift in emphasis from awareness
to intention, it is interesting that the original definitions
of implicit processing focused largely on just that.

Operationism contrasts with essentialism, which is the
attempt to define a theoretical construct by its true essence,
in some ultimate sense. The debate about whether implicit
learning is truly unconscious sometimes seems to run
along essentialist lines. Indeed, the terms conscious and
unconscious seem made to order for an essentialist debate.
Were we to focus more on developing an operational def
inition of what is implicit, we would simply look for a
definition that meaningfully and reliably helps us distin
guish implicit from explicit learning. Of course, if no
such definition can be found, then the distinction be
tween implicit and explicit learning wilI not be worth
making. Several operational definitions have been pro
posed, including those based on free verbal reports, the
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objective or subjective thresholds, and manipulations of
intention.

Free Report
Some of the subjects in my serial reaction time (RT)

experiments (e.g., Stadler, 1995) finish the task, emerge
from their cubicles with a pleased expression and an
nounce that they have figured out the experiment, having
noticed the "secret pattern." Other subjects, when in
formed that there was a pattern, seem somewhat embar
rassed and reluctantly admit that they did not notice it.
Surprisingly, when given a more direct test of their ex
plicit knowledge, these two types of subject often per
form about the same. Some of the confident subjects
seem to have "discovered" regularities in the task that
were not actually there; some of the less confident ones
realize that they knew more than they at first thought.
Because of this and other problems, most researchers, in
cluding myself, would agree with Dienes and Berry
(1997) that free report "is a relatively insensitive and in
complete measure" and so have begun to rely more on
various forms of objective or subjective tests.

Objective Tests
Objective tests are those in which subjects are asked to

make forced-choice judgments; if performance exceeds
what would be expected by chance, subjects are judged
to be aware of the to-be-learned material. As reviewed
by Neal and Hesketh (1997), two assumptions about ex
plicit tests are the exhaustiveness assumption, which
holds that a given direct measure is sensitive to all rele
vant conscious knowledge, and the exclusiveness as
sumption, which holds that a given direct measure is in
sensitive to any unconscious knowledge (Reingold &
Merikle, 1988). Concerned with the exhaustiveness ofex
plicit measures, critics of the implicit learning construct
have generally favored objective tests of awareness. This
preference seems to be based on a definition that requires
that demonstrations of implicit learning must prove that
subjects have absolutely no awareness of what has been
learned. This may be reasonable, given the frequency
with which claims of unconscious learning (i.e., learning
without awareness) have been made. On the other hand,
concerns about the exclusiveness of objective tests are
also warranted. In the perhaps likely event that explicit
tests are contaminated by implicit knowledge (cf. Roedi
ger & McDermott, 1993), true cases of implicit learning
might be missed if we resort only to objective tests.

The tension between these two approaches is illustrated
by the typical string classification test of implicit knowl
edge used in artificial grammar learning experiments.
Subjects are instructed to decide whether or not a test
string follows the same rules as the strings shown in the
training phase (e.g., Reber, 1976). By an objective defi
nition, which holds that any discriminative responding
at a rate better than chance indicates conscious aware
ness (Holender, 1986; Reingold & Merikle, 1988), this is

a direct test. Ofcourse, Reber and many others have never
regarded these results this way, which shows how diffi
cult it is to arrive at a mutually agreeable a priori defini
tion of awareness.

Still, objective tests may not always be contaminated,
and even when they are, the contamination may not be
severe. Moreover, objective tests are the most conserva
tive and the most likely to convince critics of the implicit
learning concept. Thus, a demonstration of learning in
which subjects perform at chance on an objective mea
sure of explicit knowledge should be quite convincing.
Indeed, after a thorough analysis of the exhaustiveness
and exclusiveness assumptions and the problems associ
ated with them, Reingold and Merikle (1988, p. 566)
showed that, with the simple assumption that direct mea
sures are at least as sensitive to conscious knowledge as
indirect measures, "unconscious perception is demon
strated whenever an indirect measure shows greater ab
solute sensitivity than does a comparable direct measure
to a particular stimulus dimension." Neal and Hesketh
(1997) recognized the problems with the exhaustiveness
and exclusiveness assumptions outlined by Reingold and
Merikle, but they seem to have missed or forgotten about
the potential solution to those problems.

A recent experiment from my laboratory illustrates the
possibilities in the approach advocated by Reingold and
Merikle (1988), although it admittedly did not meet all
of their criteria for comparable direct and indirect mea
sures-i-something they noted would be difficult to ac
complish in a single experiment. Subjects were trained
on a serial RT task in which six locations were aligned
horizontally across the screen. As usual, the subjects
pressed a key corresponding to each location whenever
an asterisk appeared there. For several blocks of train
ing, the asterisk followed a l2-trial second-order condi
tional (see Reed & Johnson, 1994) repeating sequence.
In the next phase of the experiment, after being informed
about the presence of the repeating sequence, subjects
responded to several short runs of three trials, half of which
were from the repeating sequence and halfofwhich were
new. The implicit measure oflearning was the difference
between their RTs for the old and new runs (looking only
at the second and third trials of each run). Then, after
each run of three trials, subjects were asked to make a
recognition judgment indicating whether or not that run
of three trials was from the repeating pattern. This recog
nition test meets Shanks and St. John's (1994) criteria for
acceptable direct measures because the indirect and di
rect tests depended on identical stimuli (meeting the in
formation criterion) and the two testing contexts were
identical (meeting the sensitivity criterion).

The key result is that subjects who performed no bet
ter than would be expected by chance on the recognition
test still showed a significant advantage for old over new
runs on the RT measure. Although, as noted above, it
must be granted that the recognition and RT measures are
not directly comparable, by Reingold and Merikle's (1988)
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reasoning, this qualifies as a demonstration of uncon
scious learning because the indirect measure was more
sensitive than the direct measure. Thus, if it is possible
to investigate implicit learning with an objective mea
sure of explicit knowledge, then we should do so, be
cause such evidence is most likely to convince the dis
puters, who tend to specify objectivecriteria (e.g., Eriksen,
1960; Holender, 1986; Shanks & St. John, 1994). Both
Dienes and Berry (1997) and Neal and Hesketh (1997)
may have given up too soon on this approach.

Subjective Tests
A subjective measure asks subjects to assess how well

they did on an objective measure; if they believe they
were only guessing, they are judged to be unaware ofthe
to-be-Iearned material. In practice, because it is rela
tively easy to employ one if the other is being used, I
would suggest the use of both an objective and a subjec
tive test. Given the positive results with an objective test
just described, I currently favor the use of that measure.
However, if I were to give in to the essentialist impulse
and try to pick a definition of consciousness based on
what seemed most reasonable, I would probably choose
a subjective test. Ultimately, I think Dienes and Berry
(1997), like Cheesman and Merikle (1986), were correct
in judging this to be the most appropriate definition. If
subjects believe their performance on an objective mea
sure to have been based on nothing more than guessing,
there is no face validity in saying that their knowledge is
conscious if they happen to perform better than chance
on an objective measure. Rather, it is likely that the ex
clusiveness assumption has been violated. What should
matter in distinguishing implicit from explicit learning is
what subjects do with knowledge if and when they become
aware they have it. Returning to the original operational
definitions quoted above, we should be more concerned
with the distinction between intentional and uninten
tionallearning. Thus, even if subjects are able to perform
better than chance on an explicit measure, if they believe
that they do not possess the knowledge required to do
this and say they are only guessing, it is unlikely that they
will employ any intentional learning strategies. Indeed,
some subjects (e.g., perhaps those low in need for cog
nition; Caccioppo & Petty, 1982) may not use intentional
learning strategies even if they happen to become aware
of the to-be-Iearned material. Learning in these cases
should still be distinguished, if possible, from explicit
strategy-driven learning.

Manipulation of Intentions:
An Encoding Intentionality Criterion

The implicit memory literature has probably done a
better job of sticking with the original operational defi
nition of what is implicit than has the implicit learning
literature. In the former, it is typical for researchers to
directly compare implicit retrieval conditions with ex
plicit retrieval conditions. In the latter, it has been rela-

tively uncommon for investigators to compare implicit
learning conditions with explicit learning conditions.

Schacter, Bowers, and Booker (1989) introduced the re
trieval intentionality criterion into the implicit memory
literature (Cheesman & Merikle, 1986, applied similar
logic to the problem of subliminal perception). The basic
idea is that if direct and indirect tests differ only in terms
of the retrieval instructions, then when a variable that in
fluences a direct test in one manner has a contrasting ef
fect on an indirect memory test, it can be concluded that
subjects did not engage in intentional retrieval strategies
on the implicit test (or the effects of that variable would
have been similar on both tests). For example, on the
basis of findings in which strong levels ofprocessing ef
fects were found in explicit testing conditions but not in
directly comparable (i.e., differing only in instructions)
implicit testing conditions, Roediger, Weldon, Stadler,
and Riegler (1992) argued that word fragment and word
stem completion tests were not contaminated by explicit
retrieval processes.

The same logic has great potential for the problem of
implicit learning. Consider an experiment in which some
pattern or rule is embedded in the stimulus structure of
a task. One group of subjects, when told how to perform
the task, is also given intentional learning instructions
directing them to try to learn the pattern or rule; another
group is told only how to perform the task. Otherwise,
the two conditions are identical. If a variable influenced
performance in the explicit learning condition one way
and that in the implicit learning condition another way,
then the disputers could not easily claim that performance
in the implicit learning condition actually depended on
explicitly acquired knowledge (Shanks & St. John, 1994);
if that were so, then the effects of that particular variable
would have been expected to be the same in the implicit
condition as in the explicit condition. A more plausible
explanation would be that learning in the implicit condi
tion proceeded according to one set ofprinciples and that
learning in the explicit condition proceeded according to
another. Neal and Hesketh (1997) suggest the use of the
retrieval intentionality criterion as a converging operation
in the study of implicit learning. I would go further and
suggest that use of an encoding intentionality criterion,
such as that outlined here, may be the most effective way
to demonstrate implicit learning. To date, relatively few
experiments have used such an approach. Hayes and
Broadbent (1988) claimed to have provided one such test,
but Green and Shanks (1993) had difficulty replicating
it. Below, I will describe another such test.

THEORETICAL CONSIDERATIONS

Dienes and Berry (1997) listed several properties that
might mark implicit learning; Neal and Hesketh (1997)
argued for the episodic basis of implicit knowledge. I
have some concerns about whether these ideas will help
us distinguish implicit from explicit learning.
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properties of Implicit Learning
Flexibility. Is implicit learning inflexible, and is ex

plicit flexible? Cohen, Ivry, and Keele (1990) and Stad
ler (1989) both showed that implicit learning in a serial
RT task transfers completely when the effectors used for
responding are changed. Considering that classical con
ditioning might occur implicitly (Shanks & St. John, 1994,
included conditioning in the review of implicit learning),
these findings call to mind Wickens's (1938) demonstra
tion that a conditioned finger extension will immediately
become a conditioned finger flexion if the subject's hand
is simply turned over. Even the most basic learned re
sponses can at times be flexible.

Another problem is the question, How flexible is flex
ible? Granted, when subjects are transferred from one
condition to another-as when they are switched from
one letter set to another in an artificial grammar learning
experiment (e.g., Reber, 1969)-performance may be
somewhat lower than when conditions remain the same
(actually, in Reber's experiment, performance in these
two conditions was nearly identical). However, the find
ing that knowledge transfers at all in such a situation seems
quite impressive; I am not sure I would want to use such
a finding as evidence of inflexibility.

Even if we agree that implicit learning is inflexible,
inflexibility is surely not unique to implicit learning. Ex
plicitlearning and memory can also be quite inflexible.
In the well-known encoding specificity effect (Tulving
& Thomson, 1973), subjects sometimes fail to recognize
a word that was studied in the context ofa paired associ
ate, but then they can recall the word when the associate
is used as a cue (Watkins & Tulving, 1975). Godden and
Baddeley (1980) showed that recall is best if it takes place
in the same context as study; divers' memory was better
when both study and recall took place on land or under
water than when study occurred in one place and recall
in the other. Eich (1989) reviewed similar studies in
which context was manipulated internally, rather than
externally, by variations in sobriety, drug state, mood
state, and even across the personalities of a subject with
multiple personality disorder. Although there appear to
be limits to some of these effects (Eich, 1995), the gen
eral finding is that recall is best when study and test oc
cur in the same state. Finally, demonstrations of transfer
appropriate processing show that recall depends on the
similarity of mental operations carried out at study and
test. Bransford, Franks, Morris, and Stein (1979) reviewed
evidence showing that cued recall is best when the pro
cessing at study (e.g., semantic, phonemic, graphemic)
matches the processing encouraged by the cue given at
the time of recall. Inflexibility is not exclusively a prop
erty of implicit learning.

Focus on items and not rules. According to Dienes
and Berry (1997), "implicit learning tends to be associ
ated with observation and memorization conditions,
rather than with deliberate hypothesis testing" (p. 5). This
factor, it seems to me, covaries almost perfectly with the

distinction between unintentional and intentional learn
ing. Almost any task that asks subjects to attend to un
derlying rules, patterns, or covariations will be an inten
tionallearning task (in effect if not in design). Thus, if
we adopt the encoding intentionality criterion, this fac
tor is a characteristic of implicit learning almost by def
inition and would not be useful as an attribute to be used
to identify implicit learning.

The evidence Dienes and Berry (1997) cited in support
of this feature of implicit learning was from a few stud
ies showing that implicit learning instructions led to
greater learning than did explicit learning instructions.
One account of this is that deliberate hypothesis testing
about complex patterns of stimuli sometimes leads ex
plicit learning subjects to adopt incorrect hypotheses,
which later hurt their performance. Note, however, that
after telling subjects to search for rules, it is difficult to
"put the genie back in the bottle" so that they can per
form the task implicitly. They may well have acquired
the same implicit knowledge as the subjects in the im
plicit learning condition, but then that knowledge was
not evident in task performance because of whatever ex
plicit strategies they were using. Given that many theo
rists regard implicit learning and memory as automatic
(e.g., Jacoby, 1991; Lewicki, 1986; Reber, 1993; Stadler,
1995), this seems a quite plausible possibility. Indeed,
Jacoby, Woloshyn, and Kelley (1989) demonstrated that
intentional processing can interfere with the expression
of implicit memory. After studying a list of nonfamous
names under single- or dual-task conditions, subjects
made fame judgments about another list of names, some
famous and some nonfamous, with some of the nonfa
mous names being repeated from the first phase of the
experiment. In the single-task condition, subjects were
apparently able to make use oftheir memory for the names
seen during the first phase of the experiment, thus using
that as a cue to call a name "nonfamous," In the dual-task
condition, subjects were unable to do this, so the influ
ence of implicit memory for the studied nonfamous names
came into play and led subjects to call many of the non
famous names "famous." Therefore, implicit learning may
occur under explicit learning conditions; it just may be
more difficult to see.

Robustness. The evidence that implicit learning is
more robust than explicit when there is damage to the
hippocampus is quite compelling (Knowlton, Ramus, &
Squire, 1992; Knowlton & Squire, 1994; Musen &
Squire, 1993). However, evidence for robustness in other
disorders can be interpreted in different ways. Instead of
regarding the evidence of impaired implicit learning in
Huntington's disease as being due to "widespread gen
eral neural degradation" (Dienes & Berry, 1997, p. 18),
it might be regarded as evidence for the role of the stria
tum in some kinds of implicit learning (Petri & Mishkin,
1994). Knowlton, Mangels, and Squire (1996) recently
reported a double dissociation in which amnesic patients
were impaired on an explicit, but not implicit, task, and
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patients with Parkinson's disease showed the reverse pat
tern. They too interpreted their findings as evidence for
the role of the striatum in at least one form of implicit
learning. Finally, as Dienes and Berry (1997) acknowl
edge, implicit learning may be robust to the imposition
of some secondary tasks, but not others (Stadler, 1995).
Like the notion of flexibility, robustness may be too
broad a concept to be useful in making a sharp distinc
tion between implicit and explicit learning.

Abstract Versus Episodic Representations
Deciding between abstract and episodic representa

tional systems is a difficult issue, and one on which a great
deal of effort has been expended. Neal and Hesketh (1997)
marshal a great deal of evidence to support the episodic
position, but there are several lines of defense support
ing the other side. Many types ofepisodic representation
effectively produce abstraction, and many types of ab
stract representation preserve episodic information (Bar
salou, 1990). For example, if only a subset ofthe features
of an episode are stored (e.g., the first letter of a string
from an artificial grammar), what is left would in effect
be a general rule, albeit an imperfect one (Goldstone &
Kruschke, 1994; Mathews, 1990). Ultimately, it may not
even be possible empirically to distinguish, in a broad
sense, abstract from episodic representations, although
detailed models might be compared (Barsalou, 1990).
As Barsalou showed, the various kinds of evidence that
are offered as support for episodic representation, includ
ing those reviewed by Neal and Hesketh, can be explained
relatively easily by various kinds of models that assume
abstract representations. Neal and Hesketh say several
times that episodic knowledge influences performance
on implicit learning tasks. This does not necessarily
imply that the underlying representation is episodic.

Barsalou (1990) also emphasized the importance of
considering the processes that operate on whatever rep
resentation is assumed. It might be fruitful to consider how
intentional and unintentional processes differentially en
code episodic information. It probably will not be fruit
ful to try to distinguish episodic from abstract represen
tations in a broad sense.

SOME EVIDENCE OF QUALITATIVE
DIFFERENCES BETWEEN IMPLICIT

AND EXPLICIT LEARNING

I have recently begun some work that is motivated by
a theory that posits two kinds of associative representa
tion, which I will sketch briefly here. Capitalizing on a
distinction made by Wickelgren (1979) and adding a few
additional assumptions about processing, the idea is that
implicit, unintentional learning is based on horizontal
associations, whereas explicit, intentional learning con
sists of the formation of vertical associations. Horizon
tal associations are the result of the contiguous activa
tion of two nodes in memory, such as, for example, when
one event in a serial RT task is followed by another.

These associations are assumed to be noncognitive, mak
ing them a simple, or "dumb," representation, as implicit
or nonconscious representations have been hypothesized
to be (Greenwald, 1992). Such associations can be quite
powerful in serial learning, however, if one assumes the
possibility of weaker, remote associations between
nearby noncontiguous events (e.g., between the letter A
and the letter C in the alphabet; Ebbinghaus, 1885/1964;
Slamecka, 1985).

Vertical associations are the result ofchunking (Miller,
1956) and form a hierarchical representation in which
one node in memory comes to stand for subordinate nodes,
such as when we use a mnemonic (e.g., homes) to re
member the names of the Great Lakes, or when we code
a sequence of events in a serial RT task as a run (ABC)
or a trill (ABA; see Restle, 1970). They are cognitive, the
result of intentional processing (not necessarily inten
tional recoding) of the elements of the association, and
so presumably depend on factors such as attention, ef
fort, and so on. Note that this distinction is similar to one
made by Keele and his colleagues (Cohen et aI., 1990;
Curran & Keele, 1993), except that, in the present theory,
hierarchical associations occur only under explicit learn
ing conditions. In the theory they proposed, there were two
implicit learning mechanisms, one attentional and one not,
with the attentional one able to form hierarchical associ
ations and the nonattentional one not. In my view, there
is one implicit learning mechanism, and it is distinctly
nonhierarchicaI.

One prediction from this model is that manipulations
of the response-stimulus interval (RSI) in the serial RT
task should have qualitatively different effects on im
plicit (unintentional) and explicit (intentional) learning.
Implicit learning, if it depends on horizontal associa
tions, should be greater when the sequence of events is
more contiguous-that is, when the RSI is short (see
Frensch & Miner, 1994). Explicit learning, if it depends
on vertical associations, should be greater when the RSl
is longer, thus affording the subject more opportunity for
recoding the sequence. Manipulation of the RSI should
thus have opposite effects on implicit and explicit learn
ing. In my laboratory, we recently completed a pilot ex
periment that was designed to test this prediction and ob
tained positive results. Further experiments are currently
under way.

This illustration is used here not so much to promote
the theory as to demonstrate the effectiveness of an ap
proach that compares intentional and unintentional learn
ing and seeks to find qualitative differences between them.
Although they disagree on other points, Dienes and Berry
(1997) and Neal and Hesketh (1997) agree that this ap
proach should be most effective, and I think they are right.
Perhaps someday more psychologists will think that
Thorndike (1935) was right, too.
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