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A novel event-based conceptual implicit memory test was designed to tap the development of new
associations between objects and ad hoc categories. At study, participants were presented with a plau-
sible story that linked an incongruous object (computer) with an ad hoc category (restaurant). At test,
participants judged whether a given object was typically found in a restaurant. In Experiment 1, judg-
ment time was significantly slower for the incongruous object (computer) when the story had previ-
ously linked the computer to the restaurant, relative to when it had not. Experiment 2 replicated this
effect and ruled out the alternative interpretation that this interference effect was attributable to a gen-
eral slowing of responses to all studied items. Unlike in prior studies, this demonstration of associa-
tive priming cannot be attributed to perceptual priming or to test awareness in memory-intact partici-
pants. The paradigm therefore offers a unique opportunity to study single-trial conceptual learning in

memory-intact and memory-impaired populations.

Conceptual measures of implicit memory refer to tests
that assess indirect retrieval of prior studied information
from associative cues. For instance, participants may be
asked to generate exemplars to the category name animal
after study of the low-frequency exemplar donkey in a
prior experimental session. Prior study tends to enhance
the retrieval of low-frequency exemplars on such a cate-
gory association task, even when participants are unaware
that the association task is a memory test (e.g., Carlesimo,
1994; Graf, Shimamura, & Squire, 1985).

In this article, we focus on the issue of whether indirect
retrieval on a conceptual test can allow access to newly
formed associations between unrelated concepts (such as
restaurants and computers). In other words, can new as-
sociations between unrelated concepts be established
within a single trial, and if they are, can one gain indirect
access to this associative information? This question is
theoretically important because it sets the boundary con-
ditions for the types of information that can be accessed
through implicit memory. For instance, some have argued
that while implicit memory can be used to retrieve pre-
existing semantic associations (such as animal-donkey) or
perceptual representations (facilitated perception of the
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word donkey), it cannot be used to retrieve novel contex-
tual associations (e.g., Bower, 1996). Within this frame-
work, new associations between unrelated concepts can be
retrieved only through episodic tasks.

Thus far, the evidence that speaks to this issue is not
conclusive. This is due in part to the properties of the im-
plicit tests used to access new associations. Specifically,
existing implicit tests of new association have usually in-
volved the presentation of unrelated word pairs at study
(e.g., kindly—stick and window-reason). The development
of new conceptual associations between these unrelated
words is assessed by tests of implicit memory under con-
ditions when the study context is recapitulated at test
(kindly—stick) relative to when it is not (window—stick).
The tests include word stem completion of one member of
the pair (e.g., kindly—sti____, Graf & Schacter, 1985,
1987, 1989; Schacter & Graf, 1986), perceptual identifi-
cation of the pair (Paller & Mayes, 1994), lexical decisions
to the pair (Goshen-Gottstein & Moscovitch, 1995a,
1995b), relatedness judgments of the pair (Goshen-
Gottstein & Moscovitch, 1995a), and speeded naming of
the pair (Moscovitch, Winocur, & McLachlan, 1986; Musen
& Squire, 1993). Note that in all instances, the critical cue—
target pair is presented in the exact same way at study and
at test. This is certainly not the case in conceptual implicit
tests of preexisting relations, where the cue bears no per-
ceptual resemblance to the studied item; it is related at a
conceptual level (e.g., the cue animal is related only con-
ceptually to the studied target donkey). Note also that with
the exception of the relatedness judgment task, all other
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tasks are typical measures of perceptual, and not concep-
tual, implicit memory (Roediger, Weldon, & Challis, 1989).

These attributes of implicit tests of new association
have led to two key problems in the interpretation of ex-
isting findings. First, when an advantage is observed for
maintaining the cue—target pairing from study (henceforth
referred to as association-specific priming), it is unclear
whether this priming reflects perceptual access to studied
information or conceptual access. Indeed, the existing
evidence seems to favor a perceptual interpretation of
association-specific priming rather than a conceptual one.
For instance, a change in the modality of studied and tested
word pairs eliminates association-specific priming, as
does a change in the perceptual gestalt of the pairs (e.g., a
change from window-reason to reason—window, Goshen-
Gottstein & Moscovitch, 1995a, 1995b; Poldrack & Cohen,
1997; Schacter & Graf, 1989). This perceptual mediation
of association-specific priming is perhaps not surprising
given the perceptual nature of most of the tests. However,
tests that appear to require conceptual processing, such as
the relatedness judgment task used by Goshen-Gottstein
and Moscovitch (1995a), have also been reported to con-
tain a perceptual component.! This may reflect the fact that
cue—target pairs on this task were repeated between study
and test, thus allowing a benefit in the perceptual analysis
of the pair. Thus, from the existing literature, there seems
to be little or no evidence for the retrieval of new associa-
tions on implicit tests when perceptual mediation is elim-
inated as a confound.

A second problem in interpreting the present findings
is the problem of test awareness in participants, which is
aggravated by the fact that cue—target pairs are repeated in
exactly the same format between study and test. Test aware-
ness has been formally assessed in studies by asking par-
ticipants whether they are aware of the relationship be-
tween the implicit memory test and the study phase (Bowers
& Schacter, 1990). In such studies, test-unaware partici-
pants do not show any evidence of association-specific
priming (Bowers & Schacter, 1990; Reingold & Goshen-
Gottstein, 1996; but see Howard, Fry, & Brune, 1991). Fur-
thermore, amnesics, who are typically test unaware, show
impaired association-specific priming relative to controls
(Graf & Schacter, 1985, 1987; Hamann & Squire, 1995;
Hayman, MacDonald, & Tulving, 1992; Mayes & Good-
ing, 1989; Rajaram & Coslett, 2000; Schacter & Graf,
1986; Shimamura & Squire, 1989; Tulving, Hayman, &
MacDonald, 1991). These studies, on the face of it, sug-
gest that the retrieval of new conceptual associations is not
possible or is not as efficient through implicit memory.

These considerations from prior studies on conceptual
implicit memory for new associations motivated the pre-
sent research. The goal of our study was to examine whether
it is possible to obtain conceptual implicit memory for
new associations under conditions that promote concep-
tual rather than perceptual retrieval, and under conditions
that minimize test awareness. To this end, we developed a
task with the following features: (1) the cue—target pair
presented at study was related at a conceptual level to the
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pair presented at test (i.e., exact repetition of the cue—target
format did not occur), (2) a modality change occurred
from study to test, (3) test awareness was minimized and
formally assessed, and (4) a strong elaborative structure
was provided at encoding to establish the association be-
tween cue and target. Briefly, in the test we designed, par-
ticipants first viewed a picture of an incongruous object
(e.g., computer) in a scene (e.g., restaurant). Simultane-
ously, they heard a dialogue that established a plausible
reason for the presence of the incongruous object in the
scene. In the dialogue, neither the incongruous object nor
the scene was explicitly mentioned; the relationship be-
tween the two was based strictly on inference. This dia-
logue provided the structure for the development of a strong
conceptual association between the incongruous object
and the scene. After participants viewed and heard 13
such stories, they performed a category judgment test. In
the category judgment test, participants judged whether
each of six objects (e.g., computer, wrench, wind chime,
salt shaker, napkin, wineglass) was typically a member of
ad hoc categories that corresponded to the studied scenes
(things found in a restaurant). Note that the category name
used at test was never mentioned in the dialogue at study;
it was related only at a conceptual level to the presented
scene. Similarly, the incongruous object (computer) was
presented in a modality (picture) different from the tested
modality (visual words). Thus, the cue—target pair pre-
sented at test was related only at a conceptual level to the
studied scene/dialogue. The issue of interest was whether
participants would be slower to respond that studied in-
congruous objects (e.g., computer) did not in fact belong
to the category (things found in a restaurant) even when
this repetition of the cue—target pair was at an abstract
conceptual level.

We hypothesized that if participants did indeed show a
slower response to studied incongruous objects, it would
reflect implicit access to a new conceptual association be-
tween the concept of restaurant and that of computer.
We assumed that the association was conceptual rather
than perceptual, for the reasons described above. In addi-
tion, we note that the modality change in our study in-
volved a switch from pictures to visual words, rather than
a switch from auditory words to visual words, as in prior
studies. We chose this particular manipulation because a
change from pictures to words is more effective in elimi-
nating perceptual priming than a change from the auditory
to the visual modality (Rajaram & Roediger, 1993; Srini-
vas, 1993; Srinivas & Roediger, 1990; Weldon & Roedi-
ger, 1987).

Furthermore, to minimize test awareness in our partic-
ipants, we incorporated the following features in the de-
sign of the study. First, study status was not predictive of
the category—object relationship on any given trial. For
each category (restaurant), both a congruous (napkin) and
an incongruous (computer) object, henceforth referred to
as targets, were presented to participants at study, and
both these targets were paired with the category at test.
Second, we designed the test so that studied objects con-
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stituted only a small proportion of the total number of tri-
als (11%). Third, associative priming for incongruous ob-
jects was deliberately assessed through interference rather
than facilitation, because interference is less prone to
episodic retrieval strategies (Jacoby, Woloshyn, & Kelley,
1989). In addition, we formally assessed awareness that
the category judgment task was an implicit memory test
through the use of a questionnaire and eliminated test-
aware participants from our analyses (Bowers & Schacter,
1990).

We report two experiments with this implicit category
judgment task. In Experiment 1, we contrasted perfor-
mance on the implicit category judgment task with an ex-
plicit recognition task. Specifically, we predicted that we
would find slower performance on studied incongruous
targets and faster performance on studied congruous tar-
get, relative to corresponding nonstudied items on the im-
plicit category judgment task. For incongruous targets,
this result would support the development of a new con-
ceptual association, whereas for congruous targets, this
result would be expected from the activation of a pre-
existing conceptual association (Graf & Mandler, 1984).
In the explicit recognition task, we predicted better recog-
nition performance for incongruous targets, because in the
background of related information (e.g., a restaurant scene),
the incongruous targets (e.g., a computer) are likely to be-
come distinctive (see Schmidt, 1991). We also expected
that explicit recognition would be more prone to recon-
structive errors than the implicit category judgment task
(see, e.g., Parkin, 1983). As a result, we expected that par-
ticipants would be more likely to falsely recognize con-
gruous distractors (salt shaker, wineglass) after exposure
to the restaurant scene at study relative to incongruous
distractors (wrench, wind chime), even though that neither
type of object had been presented in the scene or dialogue
at study. We predicted that this same effect would not be
obtained in the implicit category judgment task because
specific associations between distractors and the category
names were never developed at study.

EXPERIMENT 1

Method

Participants. Ninety-three Boston College undergraduates pro-
vided informed consent and participated in the experiment in partial
fulfillment of a course requirement.

Materials. On the basis of a norming study administered to 20
participants, each of the 26 ad hoc category names (restaurant) was
paired with a unique incongruous (computer) and congruous (nap-
kin) target. Selection of the congruous and incongruous targets was
based on at least 96% agreement among the 20 participants. Four
other objects per category were assigned as the congruous (salt
shaker, wineglass) and incongruous (wrench, wind chime) distrac-
tors per category.

The study stimuli consisted of 26 digitized color photographs of
familiar situations that corresponded to the ad hoc categories (e.g.,
arestaurant scene for the category things found in a restaurant). The
incongruous and congruous targets (computer and napkin, respec-
tively) were embedded within these scenes. The presentation of the

scenes was synchronized with a digitized auditory dialogue that de-
scribed plausible reasons for the presence of the incongruous target
(computer). For example, the following dialogue was presented with
the restaurant scene:

Speaker A: Our waitress keeps forgetting to bring us more napkins.

Speaker B: That’s alright. While we wait for our dinners, I can work on
my English paper. It’s due in class tomorrow morning.

Speaker A: I suppose you are right. I’'m glad I already finished mine.

Note that the dialogue explicitly mentioned the presence of the
congruous target (e.g., napkin in the restaurant scene) to draw at-
tention to the presence of the object in the scene. This was done be-
cause we hypothesized that participants may fail to attend to the con-
gruous target in the scene, given that the incongruous target
(computer in the restaurant) was more likely to capture attention.
Also note that the congruous distractors (salt shaker, wineglass) and
incongruous distractors (wrench, wind chime) were not included in
these study scenes and were presented only at test with the category
name.

The stimuli for the test phase consisted of 240 category—object
pairs (e.g., things found in a restaurant: computer), which were com-
posed of 40 (26 critical, 14 fillers) different category names each
paired with six objects (two targets, four distractors). The appear-
ance of these six category—object pairs was randomized through the
course of the experiment.

Design. Two blocks of 13 categories were created and used for
counterbalancing across studied and nonstudied conditions. We ma-
nipulated test type (implicit category judgment task and explicit
recognition task) as a separate between-subjects factor. Forty par-
ticipants took part in the implicit test and 30 in the explicit test.

Procedure. At study, participants viewed the 20 digitized pic-
tures in a randomized order (13 target scenes and 7 fillers) on the
computer screen and listened via headphones to a short dialogue that
described the actions occurring in the scene. They were asked to rate
how well they comprehended the events occurring in the scene and
dialogue on a 5-point scale.

After the study phase, participants were given a distractor task of
completing analogies for 7 min. During the test phase, participants
were randomly assigned to the implicit or explicit test conditions.
For both tests, the same items were used to test memory. In the im-
plicit test, participants were instructed to decide whether or not an
object belonged in the particular ad hoc category with which it was
paired by pressing one of two keys. In the explicit test condition, par-
ticipants were instructed to decide whether a category—object pair
represented a pairing from the scene-dialogue stories presented ear-
lier by pressing one of two keys. Latency to make the category de-
cision or the recognition decision was recorded with millisecond
precision by a C program.

Participants in the implicit task subsequently completed a survey
that contained three open-ended questions designed to elicit any
awareness that the category judgment task was in fact related to the
dialogue comprehension task. Specifically, participants were asked
if they had used any particular strategy in the comprehension of
scenes (the study task), in the completion of the analogies (the dis-
tractor task), and in the judgment of category—object relationships
(the implicit task). Following the three questions, participants were
asked if they noticed a relationship between the study task and the
test task. In Experiment 1, 3 participants in the implicit condition
stated that they noticed a relationship between the study and test
tasks. These test-aware participants were replaced.

Results and Discussion

Data from the implicit memory task (category judg-
ment) and explicit memory task (recognition) were ana-
lyzed separately because of procedural and baseline dif-



ferences between the two types of tests. On both tests, re-
sponse time and proportion correct constituted the depen-
dent variables, although response time was the primary
measure for category judgment because of ceiling effects
in accuracy. Similarly, accuracy data was the primary
measure for recognition because of the small number of
correct responses available for latency analysis. Analyses
are therefore reported for these measures. In the experi-
ments reported in this article, we replaced outlier response
times for each participant that exceeded the mean by 2 SD
with a value that was exactly equal to the mean plus 2 SD.

Category judgment task. Data from 2 participants
with unusually long response times (greater than 2 SD)
were deleted from analysis without any effect on the coun-
terbalancing.

Table 1 presents the response times and accuracy for
studied and nonstudied targets and distractors. Planned
comparisons indicated that performance for incongruous
targets (computer) was worse when targets were studied
than when they were not [¢(37) = 2.95, SE = 52.39, p <
.005 in latency, #(37) = 2.37, SE = .01, p < .03 in accu-
racy]. This delayed rejection and reduced accuracy on
studied incongruous targets is consistent with our predic-
tion and suggests the acquisition of a newly acquired as-
sociation between the incongruous object and its paired
category. For congruous targets (napkin), we did not ob-
serve the predicted facilitation effects; the opposite trend
in the latency data, however, was not significant (t< 1). In
accuracy, the trend in the right direction approached sig-
nificance [#(37) = 1.66, SE = .02, p <.10]. For distractors
(wineglass or wrench), as expected, we observed no dif-
ferences in response time or accuracy between the condi-
tions when the category was studied relative to when it
was nonstudied [#s < 1 in all conditions, except in accu-
racy for incongruous distractors, #(37) = 1.31, SE = .01].

To summarize the implicit category judgment data, we
obtained the predicted pattern for incongruous objects
(computer), which suggested the development of a new
association between the object and category. Importantly,
retrieval of this new association through implicit memory
was not mediated by perceptual processing or by test
awareness. In contrast to the predicted pattern obtained for
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incongruous objects, we failed to observe any facilitation
for studied congruous objects (napkin). This latter result
was surprising given that this pattern has been observed
previously in the literature (e.g., Goshen-Gottstein &
Moscovitch, 1995a), albeit with different tasks. One pos-
sible explanation might be that in prior studies, partici-
pants were exposed to related targets in isolation, rather
than in a context that juxtaposed the encoding of related
targets with the encoding of more distinct incongruous
targets. As a result, congruous targets (rapkin) in our par-
adigm may have received less attention on average than
incongruous targets. Because a reduction in attentional re-
sources reduces facilitation on conceptual implicit tasks
(Mulligan, 1997; Mulligan & Hartman, 1996), the lack of
facilitation effects in this experiment could have occurred
due to diminished attentional resources. We return to this
explanation in the section below.

Recognition memory task. Two participants, with error
rates beyond 2 SD from the mean, were eliminated from
the analysis without any effect on the counterbalancing.
Table 1 presents the mean proportion of correct responses
for studied and nonstudied targets and distractors. This
proportion represents hits for studied targets, correct re-
jections for nonstudied targets, and correct rejections for
studied and nonstudied distractors.

First, as we predicted, incongruous targets (computer)
were recognized better than congruous (napkin) targets
because they were more distinctive and thus likely cap-
tured attention [hits — false alarms, 7(27) =4.79, SE = 0.04,
p <.001]. This advantage for incongruous targets was
found in the accuracy data, but it was not statistically sig-
nificant in the latency data [¢(27)=1.44, SE=115.15,p >
.10]. Regardless, the accuracy data suggest a substantial
advantage in the recognition of incongruous targets. Once
again, this advantage, on the face of it, is inconsistent with
prior findings that related pairs are better recognized than
unrelated pairs (Dosher & Rosedale, 1991; Goshen-
Gottstein & Moscovitch, 1995a). However, we note that
in these prior studies, related and unrelated pairs were en-
coded in isolation. In contrast, in our study, congruous tar-
gets were encoded within the context of distinctive incon-
gruous targets. In this respect, the encoding of congruous,

Table 1
Mean Response Times (RTs, in Milliseconds) and Accuracy (in Proportions) for Correct Category Judgments on the
Implicit Task, and Correct Episodic Judgments (Hits for Studied Targets and Correct Rejections for
Studied Distractors and Nonstudied Targets/Distractors) on the Recognition Task in Experiment 1

Incongruous Target

Congruous Target

Incongruous Distractor Congruous Distractor

(computer) (napkin) (wrench, wind chime) (salt shaker, wineglass)

Task RT Accuracy RT Accuracy RT Accuracy RT Accuracy
Implicit; Category Judgment

1,984 .94 1,699 .96 1,808 93 1,830 91

1,829 97 1,684 93 1,809 94 1,808 .89
Recognition; Episodic Judgment

2,186 72 2,352 71 2,128 95 2,505 .64

2,052 98 2,078 78 1,950 97 2,220 .81
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related objects is akin to the encoding of related words within
a von Restorff paradigm, where memory for similar back-
ground items is found to be poorer than memory for the
single unrelated item. Under such conditions, it is perhaps
not surprising that a disproportionate amount of attention
was paid to incongruous targets (computer) relative to the
congruous targets (napkin). We therefore suggest that dif-
ferential attention accounts both for the lack of facilita-
tion for congruous targets on the implicit category judg-
ment task and the advantage for incongruous targets on
the recognition task.

Second, as predicted, participants produced more false
alarms to congruous distractors (wineglass) than to in-
congruous distractors (wrench), particularly for studied
categories. Specifically, in the accuracy data, there was a
main effect of congruity [F(1,27) =33.96, MS,= .05, p <
.01], a main effect of study [F(1,27) = 29.71, MS, = .01,
p < .01], and more importantly, a significant interaction
between the two [F(1,27) = 33.35, MS, = .004, p < .01].
This pattern of responses for distractors indicates recon-
structive errors in the explicit recognition task, which is
consistent with our hypothesis. Note that the latency data
suggested that participants were slower to respond to con-
gruous distractors overall, but this effect failed to interact
with study status. Thus in latency, there was a main effect
of congruity [F(1,27) = 18.45, MS, = 170,392, p < .01]
and a main effect of study [F(1,27)=11.29, MS,= 141,613,
p < .01], but the interaction between the two failed to
reach significance (F' < 1).

Interestingly, we observed no such evidence for recon-
structive errors in the implicit category judgment task
(i.e., facilitation for congruous distractors such as wine-
glass or salt shaker) when the objects were never actually
presented. The presence of reconstructive errors on the
recognition but not the category judgment task constitutes
a functional dissociation between the two tasks. This re-
sult provides converging empirical support for the claim
that participants were indeed test unaware in the category
judgment task.

EXPERIMENT 2

In Experiment 2, we sought converging evidence for
our conclusion that the slower performance for incongru-
ous targets on the category judgment task was specific to
the association established at study. As before, partici-

pants were presented with congruous (rnapkin) and incon-
gruous targets (computer) paired with a category (things
found in a restaurant). At test, however, incongruous ob-
jects (computer) were re-paired with other studied cate-
gories (things found in a park) in the control group or
paired with the original studied category in the experi-
mental group (restaurant). This comparison between the
two groups allowed us to establish that (1) slower re-
sponses to incongruous objects reflected a specific con-
ceptual association established at study, rather than slow
responses to all studied objects, irrespective of the associ-
ation established at study; and (2) slower responses to in-
congruous objects were not simply due to the repetition
of the studied items (computer and restaurant), even
though they were changed in modality. Our prediction,
therefore, was that slower responses to studied incongru-
ous objects would be obtained only when the studied pair
was repeated at test.

Method

Participants. One hundred and one undergraduates from the
State University of New York at Stony Brook provided informed
consent and participated in the experiment in partial fulfillment of a
course requirement.

Materials. The study and test stimuli were identical to those used
in Experiment 1 for the experimental group. In other words, the ex-
perimental group constituted a direct replication of the implicit cat-
egory judgment condition in Experiment 1. For the control group,
incongruous targets were re-paired with different studied ad hoc cat-
egories in the test phase. These stimuli were normed with 20 partic-
ipants to ensure their suitability as incongruous targets for the new
pairing.

Design and Procedure. The design and procedure were similar
to those of Experiment 1, except that 40 participants were assigned
to the control group and 40 others to the experimental group. For the
control group, re-paired object—category pairs were presented at test.

Results and Discussion

Table 2 presents the response time and accuracy data on
the category judgment task for the experimental and con-
trol groups, respectively. None of the participants in the
control group showed any awareness that the test was a
memory test. One participant from the experimental
group who was test aware was replaced.

For the experimental group, as in Experiment 1, mean
response time to incongruous targets (computer) was
126 msec slower when the targets were studied than when
they were not [#(39) = 2.89, SE = 43.78, p < .006]. Al-

Table 2
Mean Response Times (RTs, in Milliseconds) and Accuracy (in Proportions) for Correct Category Judgments
in the Experimental and Control Groups in Experiment 2

Incongruous Target

Congruous Target

Incongruous Distractor Congruous Distractor

(computer) (napkin) (wrench, wind chime) (salt shaker, wineglass)
Group RT Accuracy RT Accuracy RT Accuracy RT Accuracy
Experimental
Studied 2,056 .92 1,752 .96 1,867 .92 1,969 .90
Nonstudied 1,929 .94 1,804 91 1,892 93 1,926 .90
Control
Studied 1,970 .97 1,879 91 2,096 .94 2,063 .85
Nonstudied 1,983 .98 1,932 91 2,071 .94 2,095 .85




though this inhibition effect failed to reach significance
for accuracy [#(39)=1.57, SE= .01, p <.12], it was in the
expected direction. For studied congruous objects, the fa-
cilitation effect failed to reach significance in latency, as
in Experiment 1 [#(39) = 1.08, SE = 48.69], but this effect
was significant in the accuracy data [#(39) = 2.68, SE =
.02, p < .01]. No differences in response times were ob-
served for congruent (wineglass) and incongruent (wrench)
distractors between studied and nonstudied categories, as
in Experiment 1 [¢ < 1, and #(39) = 1.60, SE =26.39, p >
.10, respectively]. Similarly, accuracy data did not reveal
any differences (fs < 1).

Once again, the slower responses to studied incongru-
ous targets in the experimental group confirm the devel-
opment of rapid new conceptual associations observed in
Experiment 1. The question of interest then is whether this
pattern of slower responses to studied incongruous targets
reflects a specific association formed at study between the
target and the category.

The results of the control group indicate that the slower
response times to incongruous targets is indeed a result of
a specific conceptual association between the target and
the category, and not due to a general slowing of responses
to all studied targets due to their repetition. In the control
group, a 13-msec reversed difference was found between
the studied and nonstudied incongruous targets [# < 1 for
latency, #(39) = 1.29, SE = .01 for accuracy]. This finding
stands in sharp contrast to the markedly slow response
times that were observed in Experiments 1 and 2 when the
pairings between targets and categories at test repeated the
relationship established at study. Therefore, the results of
the control group suggest that a highly specific associa-
tion was formed between the incongruous target and the
ad hoc category at study. This association-specific prim-
ing was obtained in the category judgment task despite a
change in the format of the stimuli across study and test,
a change in modality, and despite the lack of test aware-
ness in participants.

The effects of facilitation for congruous targets once
again failed to reach significance, in the control group and
in the experimental group [#(39) =1.10, SE=48,p > .10
for latency, 7 < 1 for accuracy]. As discussed earlier, this
result probably reflects decreased attentional resources for
congruous targets relative to incongruous targets (Mulli-
gan & Hartman, 1996). No differences were obtained in
the analysis of the distractors (all #s < 1).

GENERAL DISCUSSION

In this article, we report that new associations can be
retrieved within the conceptual domain through implicit
memory. Although this result has been demonstrated ear-
lier in the literature, our study represents a departure from
earlier findings because it eliminates two potential prob-
lems in the interpretation of earlier studies. First, our re-
sults cannot be attributed to perceptual reprocessing of the
cue—target pair because the cue—target pair was not re-
peated in the same format at study and test and because
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the modality of the cue—target pair was changed from
study to test. Second, the association-specific priming ob-
served in these experiments cannot be attributed to test
awareness in participants because we eliminated test-aware
participants from our analysis. In addition, the presence
of a functional dissociation between the category judg-
ment and episodic recognition tasks (i.e., the presence of
reconstructive errors on the episodic recognition but not
on the implicit category judgment test) supports the hy-
pothesis that participants were indeed test unaware in the
implicit category judgment task. Together, the results of
Experiments 1 and 2 demonstrate for the first time that
new associations can be retrieved through implicit mem-
ory despite the lack of perceptual or episodic support.

These findings suggest that the ability to retrieve con-
textual associations may not be unique to episodic mem-
ory, as suggested by some theorists (e.g., Bower, 1996).
We speculate that episodic memory may be required for
specific types of contextual associations (e.g., those that
require a spatial or temporal context). At this point, how-
ever, future research should focus on the limits on the
types of associations that can be retrieved through implicit
memory.
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NOTE

1. Goshen-Gottstein and Moscovitch (1995a) observed modality speci-
ficity for related but not unrelated cue—target pairs in their measure of
association-specific priming (i.e., the difference between intact pairs and
recombined pairs). On the face of it, this pattern suggests that association-
specific priming occurred for new associations independent of modality.
However, the results are not entirely clear because the numerical prim-
ing in latency that occurred for unrelated cue—target pairs in the same
modality condition (1,124 vs. 1,161 msec in the studied and nonstudied
conditions, respectively) was eliminated in the different modality condi-
tion (1,066 vs. 1,064 msec in the studied and nonstudied conditions, re-
spectively). Thus a change in baseline from the recombined condition to
the nonstudied condition alters the interpretation of the results. As a re-
sult, the issue of whether modality-independent associative priming oc-
curred for new associations remains unresolved.
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