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Effects of Prior Experience on Judgments of Normative 
Word Frequency: Automatic Bias and Correction

Jeffrey P. Toth and Karen A. Daniels

Georgia Institute of Technology

Four experiments examined repetition priming effects on judgments of normative word frequency. Experiment
1a found reliable priming, but only when words were studied under conditions of full attention; divided attention
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eliminated the effect. Experiment 1b replicated the attention effects and found that frequency and rec
judgments could be dissociated as a function of study repetition. Experiment 2 showed that Levels of Pr
could also dissociate the two judgments. Posthoc latency analyses of the data from Experiments 1 and
the biasing of frequency judgments to be limited to the subjects’ fastest responses; slower responses s
bias effects. Experiment 3 replicated the latency effects using an instructional manipulation of respons
Posttest interviews in all of the experiments suggested that the bias correction seen in the slower resp
curred without awareness or intent. The results extend prior research on repetition priming to a seman
ment about a well-known class of stimuli and are discussed in terms of processing fluency, source mo
and the correction of unconsciously influenced judgments. © 2002 Elsevier Science (USA)
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ast experience can affect subsequent per-memory coexist in the mind of the remem
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tion to traditional expressions of memory su
as recall and recognition, people also show
fects of prior experience that are unaccom
nied by conscious recollection of the past, a
these effects may manifest themselves 
changes in perception, categorization, reas
ing, or motor behavior (Bargh, 1997; Kelley 
Lindsay, 1996; Roediger & McDermott, 199
Toth, 2000). Much of the research examini
such “implicit” effects has been directed 
showing how they differ from more conscio
or “explicit” expressions of memory. This re
search agenda—demonstrating dissociations
tween implicit and explicit tests—has been i
portant in establishing the existence of two
not more, different kinds of memory. Howeve
a drawback of this agenda is that it fails to c
ture one of the more important facts about me
ory, namely, that these two or more forms 
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That is, treating conscious and unconsci
forms of memory as isolated phenomena, as
is compelled to do when employing implicit a
explicit tests, ignores the interplay betwe
them and thus the experiential qualities a
judgment strategies that emerge when these
forms of memory are operating together.

While not denying the qualitative distinctio
between conscious (explicit) and unconscio
(implicit) forms of memory, we have become i
terested in how these two forms of memory
teract to create different subjective experien
and thus different influences on performan
The experiments presented here provide so
insight into the nature of this interaction. T
experiments began as an attempt to produce
conscious influences of memory in a judgm
domain for which people have had a great d
of prior experience. Subjects were first expo
to a list of common English words and th
were asked to judge the normative (backgrou
frequency of these words, as well as others
had not been previously presented. Instructi
for the judgment task were similar to those us
in other implicit tests; that is, subjects were l
to believe that their judgments were unrelated
the previous encoding experience. As will
seen, the results provide relatively clear e
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dence that such implicit influences are inde
possible—that a single prior experience can b
the apparent normative frequency of Engl
words. However, the results also suggest t
subjects were sensitive, at some level, to the
ture of this bias and, under some conditio
were able to correct for it. As will be discusse
in more detail below, we believe this interpla
between bias and bias correction may be a f
damental characteristic of a variety of re
world judgment tasks that are susceptible to
conscious influences of memory.

Prior to describing the experiments, we fi
provide more background information on o
theoretical approach to implicit memory a
then explain why judgments of normative wo
frequency present a particularly interesting t

of this form of memory.
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UNCONSCIOUS INFLUENCES AND THE
FLUENCY HEURISTIC

Along with other researchers (e.g., Jacoby
Brooks, 1984; Jacoby & Dallas, 1981; Kolers
Roediger, 1984; Masson, 1989; Whittles
1997), we view implicit forms of memory as i
stances of fluent reprocessing. That is, encod
of an experience establishes a pathway for 
ceiving and/or conceptualizing such that sub
quent encounters with repeated aspects of 
prior experience result in processing that
faster and more efficient. This increased flue
of processing can have multiple effects 
thought and behavior.

One of the most interesting aspects of flu
processing concerns its effects on subjective
perience and the judgments based on such e
riences (see Jacoby, Kelley, & Dywan, 1989
For example, research has shown that fluent p
essing as a function of prior experience can
crease the apparent fame of nonfamous na
(Jacoby, Kelley, Brown, & Jasechko, 1989
can lengthen the apparent exposure duratio
briefly flashed words (Witherspoon & Alla
1985), can lower the apparent loudness of ba
ground noise (Jacoby, Allan, Collins, & Larwil
1988), and can increase the apparent truth
false statements (Begg, Anas, & Farinac
1992). These results suggest that fluent proc
ing is a rather nonspecific (“sourceless”) form
information that can be transformed into a va
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ety of different subjective experiences. The c
ical factor in this transformation appears to
the context in which fluent processing occu
including the question/judgment asked of 
subject (see Whittlesea, 1993; for an import
elaboration of the fluency hypothesis, see W
tlesea & Williams, 1998, 2000).

The present experiments addressed two in
related issues about the nature of processing
ency and its effects on judgment. The first c
cerns the kind of materials and judgment ta
that lend themselves to memory-based dis
tions and is motivated by the observation t
much of the prior research has employed r
tively novel stimuli and/or judgment tasks. F
example, in two of the most popular judgme
tasks—the false-fame and false-truth pa
digms—the stimuli employed are ones to wh
subjects have not likely been previously 
posed (e.g., “Sebastian Weisdorf”; “The temp
ature on the moon falls to 116 degrees be
zero at night”). Thus an important question,
both theoretical and applied purposes,
whether memory-based distortions of jud
ments occur for stimuli with which people ha
had a great deal of prior experience. Given
research cited above, one might expect 
judgments of well-known stimuli would be 
susceptible to fluency-based influences as n
stimuli. But consider the task of judging the n
mative frequency of common English wor
such as “context,” “factory,” and “illness.” All o
these words are highly familiar to native Engl
speakers; indeed, it is likely that such spea
have had hundreds, if not thousands, of ex
sures to these words in their lifetime and a
likely that they have been exposed to th
words in the relatively recent past. Thus, i
person was able to restrict their judgment to
mantic memory (should such a memory sys
exist), then it seems unlikely that they would
influenced by a single prior presentation. Mo
over, if it could be shown that judgments ab
well-known stimuli are immune to implicit bia
effects, it would limit the relevance of such 
fects to everyday behavior.

The second issue we address about flue
based distortions concerns the different str
gies that subjects have available to make t
judgments. A notable consequence of exp
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ments employing novel stimuli is that there 
few alternative sources a subject can draw o
make their judgment, other than the fluency
their processing. For example, without the aid
oscilloscopes or sound-meters, subjects in d
tion (Witherspoon & Allan, 1985)- and loud
ness-judgment experiments (Jacoby et al., 19
have only their subjective perceptual experie
on which to base their responses, thus ma
them susceptible to subtle differences in pr
essing fluency (see Kelley & Jacoby, 1996,
related discussion). Similarly with the fals
fame effect; although recollection that a na
was presented on a “nonfamous” study list 
allow subjects to discount the distorting (fa
producing) effects of familiarity (e.g
Malthaup, 1995), in the absence of such re
lection subjects have no alternative bases
which to make their judgment. In this rega
judgments of normative word frequency are 
teresting because, given subjects’ vast expo
to word stimuli, they could potentially employ
variety of more analytic strategies to make th
judgments (a point we will expand upon belo

Thus, the use of normative word-frequen
judgments is an important extension of impl
memory and the fluency hypothesis, for th
reasons. First, it extends implicit memory a
fluency-based phenomena to a previously un
plored form of judgment. Second, the word-f
quency task represents a relatively clear cas
which, in addition to processing fluency, su
jects have alternative, analytic bases for th
judgments. Finally, to the extent that implicit b
ases are found, the results would have direct
plications for the use of frequency judgments
applied contexts, as well as for more gen
theories of frequency estimation.

We should note that fluent reprocessing is
the only mechanism that could explain rep
tion priming effects on judgments of normat
frequency. In particular, such effects could a
potentially be explained as a form of respo
bias (Ratcliff & McKoon, 1996) or, as explore
more fully in the General Discussion, as a f
ure of source monitoring (Johnson, Hashtrou
& Lindsay, 1993). We emphasize the fluen
heuristic here because of its role in motivat
us to perform the present experiments and
cause of the similarity between frequency ju
e
 to
of
of
ra-

ments and other evaluative judgments (e
fame, truth, preference, pleasantness) for wh
processing fluency has been used as an exp
tory mechanism (e.g., Begg et al., 1992; Jac
et al., 1989a; Seamon, McKenna, & Bind
1998; Whittlesea, 1993).
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PRIOR RESEARCH ON FREQUENCY
JUDGMENTS

Frequency judgments of prior word presen
tions, as well as other events, have a long his
in psychology and have been important in b
theoretical and applied contexts. Theoretica
such judgments have been used to addre
number of questions, including how separate 
related events are stored in memory (i.e., a
single, strength-sensitive representation or
separate instances: see Hintzman, 1988, 20
Hintzman & Block, 1971; Howell, 1973)
whether frequency of occurrence is represen
as a distinct attribute (e.g., Begg, Maxwell, M
terer, & Harris, 1986; Jonides & Jones, 199
and whether this attribute (or some other mem
rial factor supporting frequency judgments) 
encoded automatically (Hasher & Zacks, 197
1984). As well, frequency judgments have be
theoretically related to judgments of recen
(e.g., Huppert & Percy, 1978) and to the temp
ral dating of real-world events (Brown, Rips,
Shevell, 1985). Frequency judgments have a
been investigated in applied contexts, for exa
ple, in consumer and survey research, wh
subjects are often asked to estimate the 
quency with which they have previously pe
formed various behaviors (e.g., Burton & Bla
1991; Means & Loftus, 1991; Menon, 1993). 
general conclusion from all of this research
that subjects are surprisingly accurate at judg
the frequency of incidentally encoded eve
(see Hasher & Zacks, 1984; Hintzman, 200
Howell, 1973), although a number of systema
biases are also apparent (e.g., Lichtenst
Slovik, Fischhoff, Layman, & Combs, 1978
Tversky & Kahneman, 1973).

Although there is not universal agreement 
how frequency judgments are rendered, prior
search suggests that a variety of strategies c
be employed depending on specific task dema
(e.g., the type and periodicity of the event be
evaluated, how the to-be-estimated events 
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represented in memory, etc.). Consistent with 
multiple-strategy perspective, Brown (1995) c
egorized frequency-estimation strategies into 
general classes, enumeration and nonenum
tion. The former involve explicit retrieval of prio
relevant instances or events, which are then
plicitly counted. The count achieved is then o
put or used as the basis for an extrapolated 
mate. In contrast, nonenumeration strate
produce a frequency estimate through either
the explicit retrieval of a frequency count (p
sumably automatically computed during ev
presentation: Hasher & Zacks, 1979) or (b) an
direct, heuristic assessment of the content
memory, based on characteristics such as a
ability, strength, or similarity to other instances
memory. Given the high-exposure rate for 
words used in our experiments, a strict enum
tion strategy (explicit retrieval and countin
seems unlikely, as does the retrieval of an a
matic counter. Rather, we assume that sub
predominantly used an indirect, heuristic 
proach to our task. Indeed, evidence for the us
such a “indirect” strategy would seem to be p
vided by the existence of single-exposure, rep
tion priming effects on judgments of normat
frequency, effects that we consistently dem
strate across the experiments reported here.

The current experiments differ from prior r
search on frequency judgments in a variety
ways. For example, most earlier studies of wo
frequency judgments have been concerned 
situational word frequency—that is, judgmen
of how often a word has been presented in a 
cific (e.g., experimental) context (for review
see Howell, 1973; Hasher & Zacks, 1984; Hin
man, 2000; Hock & Hasher, 1990). Importan
judgments of situational word frequency a
clearly “explicit” in the sense that subjects a
made fully aware that words were presented
ferent numbers of times in a previous encod
task and are asked to intentionally remember
frequency of those prior presentations. We br
with this earlier research by examining how pr
presentation may have unconscious/implicit 
fluences on judgments of normative (“back-
ground”) word frequency.

Also relevant to, but distinct from, the prese
research are studies examining the judged
quency of real world issues and events. For
his
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ample, Lichtenstein et al. (1978) had subjects
timate the frequency of lethal events (e.g., ho
cide, diabetes, etc.). Similarly, Brown and S
gler (1992) examined subjects’ ability 
estimate the size of national populations. Th
studies are similar to the present research in
both required judgments about a “seman
class of knowledge. However, relative to jud
ments of normative word frequency, these ea
experiments differ critically in terms of th
amount and type of prior experience that s
jects could bring to bear on the various ju
ments. In particular, it seems likely that subje
in the Brown and Seigler (1992) and Lichte
stein et al. (1978) studies had little or no direct
experiencewith the category being judged; th
is, no subjects had direct exposure to the pe
making up, for example, the population of B
garia or to the number of people who have d
from poisoning. In contrast, all English speak
subjects have had direct experience with the
be-judged words used in the present exp
ments. We believe this difference is importa
especially if one’s interest is in how unconscio
influences of memory could act to bias every
judgments about well-known stimuli. That 
extensive, direct experience with a class of s
uli can be reasonably expected to produc
richer, more organized knowledge base 
could potentially be used to reduce or elimin
extraneous influences on judgment (Srull, 198

To summarize, implicit memory, perhaps o
erating via a fluency heuristic, has been show
distort a variety of evaluative judgments. An i
portant question concerns the range of stim
and judgments for which such fluency-based 
tortions may occur. The present experiments
amined this issue in the context of a norma
word-frequency judgment task. Our interest w
not in the exact mechanisms underlying f
quency judgments per se. Rather, we chose j
ments of normative word frequency because
subjects’ extensive prior experience with the
be-judged stimuli, experience which could,
principle, be used to avoid the distorting effe
of implicit memory. Such judgments thus con
tute an interesting test case for implicit mem
because of evidence showing that subjects
apply multiple strategies in making frequen
estimations and judgments (see Brown, 1995
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1As noted by a reviewer, given the difference between
what subjects are asked to judge in the recognition and fre-
quency tasks (old vs. new in the former, high vs. low in the
latter), it is debatable whether our contrast of the two tasks
constitutes an appropriate application of the retrieval inten-
tionality criterion (RIC). We are sensitive to this criticism,
but believe that the contrast between frequency and recog-
nition judgments is interesting and relevant in the present
experiments for two reasons. First, one of the main goals of
the RIC is simply to establish that subjects are not employ-
ing explicit retrieval strategies on an implicit test (or, at
least, are employing such strategies to a lesser extent).
Given that our frequency and recognition tests employed
identical retrieval cues, we believe that dissociations be-
tween the two tasks provide converging evidence for this
conclusion (i.e., that subjects did not treat the frequency
task as one of explicit recognition). A second, stronger ar-
gument for the appropriateness of the RIC is based on the
view that recognition judgments are, in fact, frequency
judgments—that is, judgments of whether a test word has a
situational/study-list frequency of 1 or higher (see Hintz-
man, 1988; Hintzman & Curran, 1994). From this perspec-
tive, then, the frequency/recognition contrast would appear
to represent a relatively clear instantiation of the RIC.
IMPLICIT MEMORY AND
INTENTIONALITY

A final issue to be addressed concerns 
ability to clearly identify implicit influences a
the basis for any obtained priming effects. 
though the absence of conscious, intentio
recollection is considered to be the defin
characteristic of implicit memory (Schacte
1987), unequivocally establishing the lack 
conscious intent is by no means a straight
ward matter (see Richardson-Klavehn & Bjo
1988; Roediger & McDermott, 1993; Reingo
& Merikle, 1990). Thus, although the prese
experiments employed implicit test instruction
as well as posttest interviews designed to de
explicit uses of memory, it is unclear wheth
such procedures can ensure that subjects 
used automatic, implicit uses of memory at 
time of judgment. As noted by a number of 
searchers (e.g., Bowers & Schacter, 1990;
coby, 1991; Toth, Reingold, & Jacoby, 1994
implicit instructions preclude neither spon
neous awareness of the prior encoding exp
ence nor intentional uses of memory. Simila
it is unclear whether retrospective reports 
validly identify aware or intentional respon
strategies on a previous test, because they
pend on the accuracy of memory for prior (a
perhaps fleeting) states of awareness and in
As well, there is extensive evidence that the 
ture of interview questions themselves influen
subjective reports of prior states, dispositio
and behaviors (Schwarz, 1999).

Given the above issues, we employed two
ditional techniques to provide supporting e
dence for the operation of implicit influence
First, we attempted to conform as closely
possible to tenets of the retrieval intentional
criterion (Schacter, Bowers, & Booker, 1989
This criterion requires that all aspects of an i
plicit and explicit test be equated (i.e., type
retrieval cue and response options) with o
the retrieval instructions varied. If the same e
perimental manipulations are applied to bo
tests, then any differences in performance
be attributed to different retrieval processes.
the current study, we manipulated attention a
study repetitions at encoding in Experiments
and 1b, study elaboration (level of processin
in Experiment 2, and study repetition and r
ur
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sponse speed in Experiment 3. More imp
tantly, Experiments 1b, 2, and 3 examin
recognition memory, in addition to frequenc
judgments, and the stimuli presented for the
two judgments were identical (i.e., single wor
that stayed available until response), as was
type of response (i.e., a binary choice). All th
differed between the two tests was the goal
the judgment (normative frequency or recog
tion memory) and, more importantly, wheth
the instructions requested participants to
(recognition test) or not use (frequency te
episodic memory for a word’s prior present
tion. Thus, Experiments 1b–3 conform
closely to the retrieval intentionality criterion
To the extent that frequency and recogniti
judgments are found to be differentially affect
by experimental variables, we would have e
dence for the claim that subjects were not s
ply treating the frequency-judgment task as
test of episodic memory and, conversely, t
judgments of normative frequency can be infl
enced by unintentional (implicit) uses of mem
ory.1

The second technique used to assess the
plicit nature of any frequency bias was to exa
ine performance as a function of response
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priming of trait judgments (see Higgins, Bargh,

2Following other researchers (e.g., Jacoby, 1991) we in-
tentionally confounded attention condition (Full vs. Di-
vided) with encoding instructions (intentional vs. inciden-
tal) in order to make the encoding tasks appear reasonable
to the subjects. This seemed especially relevant for the Di-
vided Attention subjects for whom we wanted minimal at-
tention paid to the words. Intentional instructions would
have undermined this goal. Attention condition and encod-
850 TOTH AND

tency. That is, we examined the proportion
“high-frequency” judgments as a function 
whether those judgments were made quickly
more slowly. The logic underlying this analys
is that the fastest responses should reflect m
automatic, fluency-based processes, w
slower responses should reflect more contro
processes (Hintzman & Curran, 1994; To
1996; Yonelinas & Jacoby, 1994). This form 
analysis allowed us to examine two separate
beit related, issues with respect to normative 
quency judgments. The first concerns the po
bility of explicit contamination. If bias effect
on frequency judgments do not reflect autom
influences of memory, but rather are based
more controlled (explicit) uses of memory, w
should see a significant effect of prior presen
tion for a subject’s slowest responses, but li
or no effect on their fastest responses (cf. R
cliff & McKoon, 1995).

The second issue addressed by the late
analyses concerns the possible operation
bias-correction processes in the making of n
mative judgments. That is, in contrast to the e
plicit contamination hypothesis, which propos
that explicit uses of memory would result in a
artifactual increase in priming, evaluative jud
ment tasks may often reflect a fast, heuris
(fluency-based) process that is thenopposedby
a slower, more analytic (recollection-base
process. An example of such a pattern of f
bias followed by a slower correction has be
shown by Hintzman and Curran (1994) in t
context of recognition memory (see also McE
ree, Dolan, & Jacoby, 1999; Toth, 1996). Usi
a response-signal procedure to examine retrie
dynamics, they found that presentation of t
lures which were highly similar to study item
produced an initial, fast increase in false alarm
which were then suppressed by the slower ac
mulation of recalled information. If a simila
process of bias followed by bias correction w
to occur in the present judgment task, we sho
expect to see positive priming effects for su
jects’ fastest judgments, but little or no effect
their slower judgments (a pattern opposite
that predicted by the explicit contamination h
pothesis). Indeed, assuming that subjects

highly sensitive to the biasing effects of prio
 DANIELS
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presentation, one might even predict a nega
(i.e., below baseline or “contrast”) effect on th
slowest judgments, reflecting an overcorrect
of the bias effect (see Herr, Sherman, & Faz
1983; Lombardi, Higgins, & Bargh, 1987; Ma
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Moskowitz, Chaiken, & Bargh, 1994).

EXPERIMENT 1a: ATTENTION AND
STUDY REPETITION

The first experiment was designed simply 
determine whether prior presentation of a wo
could increase the probability that the wo
would later be judged as having a high fr
quency of occurrence in the English langua
At encoding, participants were shown a sing
list of words, some of which were present
once, others twice. Half of the subjects encod
the words under full attention and intention
memory instructions, whereas the other half e
coded the words under incidental memory 
structions while performing a demanding se
ondary task.2 Immediately following encoding,
participants were given the frequency judgme
task which was followed by a structured inte
view that assessed the subjects’ strategic 
proach to the task.

We manipulated item repetition at study b
cause prior research has shown that while 
peating items usually increases explicit test p
formance, repetition may have little or no effe
on implicit memory performance (Challis &
Sidhu, 1993; Roediger & Challis, 1992; We
don, Roediger, Beitel, & Johnston, 1995). How
ever, more recent work by Jacoby (1999) h
suggested that study repetition can increase
tomatic influences of memory (i.e., familiarity
in recognition memory tasks. Similarly, re
search in the social literature has shown that 
r ing instructions were unconfounded in Experiment 1b.
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compatible desktop computers using 14-in.

3The use of frequency norms from 1967 is, perhaps, less
than optimal as it is likely that exposure frequencies change
over time. It is worth noting, however, that more modern
norms would not guarantee complete accuracy as it is also
likely that exposure frequencies differ in different regions
of the country (e.g., north vs. south) and for different partic-
ipant populations (e.g., young vs. older adults). More im-
portantly, all words were completely counterbalanced
across conditions, thus eliminating any effects due to inac-
curacies in the estimation of “true” frequency in the lan-
AUTOMATIC BIAS 

& Lombardi, 1985; Srull & Wyer, 1979) an
ability-related performances (Dijksterhuis 
Knippenberg, 1998) can be enhanced using
tense or prolonged primes. Given the similar
of frequency judgments to recognition-memo
judgments (i.e., both involve an intact word pr
sented at test, and both may be influenced
processing fluency) and their similarity to tra
judgments (both involve a subjective evaluatio
we thought it important to assess the effects
study repetition.

More important was the question of wheth
priming would be affected by the degree of 
tention paid to the words at encoding. Prior 
search has shown that performance on percep-
tual implicit tests, such as stem completion a
word identification, is insensitive to manipul
tions of attention (Schmitter-Edgecombe, 199
Mulligan, 1998). However, research using con-
ceptualimplicit tests, such as exemplar gene
tion or general-knowledge questions, has sho
decreases in implicit memory under conditio
of divided attention (Schmitter-Edgecomb
1996; Mulligan, 1997, 1998). Manipulating a
tention may therefore provide insight into t
informational basis of any priming effects o
frequency judgments.

Method

Participants and design. Twenty-six under-
graduate students enrolled in psycholo
courses at the Georgia Institute of Technolo
participated in return for course credit. The e
periment was a 3 3 2 mixed design with study
repetition [once presented (13), twice presented
(23), and unstudied (new)] as the within-su
jects factor and attention at encoding (Full 
Divided) as the between-subjects factor. Ba
on responses in the strategy interview, descri
below, 2 subjects were replaced for judging f
quency in the study list rather than frequency
the language, thus resulting in 24 participa
(12 male), with a mean age of 19.8 (SD5 1.2).

Materials and counterbalancing. Ninety
words, nouns and adjectives from 6 to 8 lett
long, were used as critical items. Frequency
occurrence in the English language ranged fr
18 to 35 per million, with an overall mean 

25.44 (SD 5 0.11) as reported by Ku˘cera and
ND CORRECTION 851
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Francis (1967).3 The 90 critical words were di
vided into three sets of 30 words each (A, B, a
C). These three sets were equated for mean
quency (range, 25.27 to 25.53), word leng
(mean range from 6.73 to 7.13 letters), and
well as possible, number of words having 
same first letter. Ten additional words, similar
the critical items, were used as primacy and
cency buffers at study, 5 words presented at
beginning and 5 at the end of each encoding

Participants were exposed to two of the th
sets at study (e.g., A and B), with the third 
(e.g., C) serving as new items on the freque
tests. Sets were rotated through conditions s
that each set (and thus all words) served equ
often in the 13, 23, and unstudied conditions
Three study lists were constructed for each c
bination of item sets (i.e., A&B, A&C, and
B&C). For each list, once presented (13) items
were randomly distributed throughout the li
Twice presented (23) items were also randoml
distributed throughout the list, with the co
straint that the second presentation of any i
occurred in the second half of the list and ha
least four other items presented between its 
and second occurrence.

For the Divided Attention task, a tap
recorded series of digits from 0 to 9 was p
pared, with the digits spoken at a 2-s rate. T
subjects’ task was to detect sequences of t
odd digits. The digits were randomly genera
with the constraint that no more than three o
digits could occur in sequence and that at le
one, but no more than five numbers occurred
tween target sequences.

Equipment and procedure. For all experi-
ments reported, stimuli were presented on IB
guage.
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color monitors. Words were presented in wh
against a black background using Turbo Pa
(v.5.0) sans serif font at default size 4; thus, e
letter was at least 7 3 7 mm. Digits for the Di-
vided Attention condition were presented vi
portable tape recorder. All participants were 
individually with an experimenter present.

The experiment began with participants fi
ing out an IRB-approved consent form an
general demographic questionnaire. They w
then told that they would be performing a se
of tasks and that instructions would be giv
prior to each task. Instructions for all tas
(study and test) were provided on the comp
screen. After reading the instructions for a
task, participants were asked to describe the
they were about to perform; the experimen
then corrected any misunderstandings and 
erated the main parts of the task.

For the Full Attention condition, participan
were told they would be seeing a list of wo
presented in the middle of the computer scr
Their task was to read each word aloud an
remember as many as possible for a later
specified memory test. For the Divided Atte
tion condition, participants were told th
would be performing two tasks at once, a re
ing task and a digit monitoring task. They w
told that they would be seeing a list of wo
presented on the computer screen which 
were to read aloud. At the same time, th
would be hearing a list of digits which they we
to monitor for sequences of three odd dig
Subjects were told that, although it was imp
tant for them to read each word aloud, moni
ing the digits was their primary (“more impo
tant”) task. Subjects were instructed to press
space bar whenever they detected a targe
quence. Pressing the space bar produced a 
“beep” from the computer. Finally, they we
told that should they miss a target sequence
experimenter would say “miss” and that t
was a signal to pay more attention to the di
task.

For both groups, the study list was prece
by a practice list of 10 words. This was done
give subjects in the Divided Attention conditi
practice in reading and monitoring. It was do

in the Full Attention group to equate their expo
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The actual study list consisted of 100 trials (
words presented once, 30 words presen
twice, and 10 buffer words). Words were p
sented in the center of the computer screen,
at a time, for 1 s, followed by 1 s in which th
screen was blank.

Immediately following the encoding tas
subjects were given instructions for the fr
quency-judgment task. They were told th
words would be presented on the compu
screen and that their task was to judge whet
each word was of high or low frequency in th
English language. If a participant asked wh
was meant by “high” and “low” frequency, the
were told that these terms referred to whethe
word was “used often” or “used less often”
the English language. No examples were giv
Participants made their responses by press
the “/” key for a high-frequency response a
the “z” key for a low-frequency response. L
bels for this mapping, provided at the bottom
the screen, remained in view throughout the te

The instructions also informed subjects th
some of the words on the frequency test had 
appeared on the prior (encoding) list. This ov
lap in stimuli was explained as simply due to 
fact that all of our stimuli were drawn from th
same pool and thus was irrelevant to their ju
ment task. In actuality, we informed subje
about the presence of studied words in orde
avoid having them spontaneously “catch on”
the purpose of the experiment and thus int
tionally rate studied words as either high or l
frequency (see Bowers & Schacter, 1990).

The frequency-judgment test consisted of
words (30 13, 30 23, and 30 new) presente
one at a time in a different randomized ord
for each participant. Words were presented
the center of the computer screen and rema
in view until a response was detected. Det
tion of a response erased the word and th
following a 1-s delay, the next word was pr
sented.

Immediately following the frequency tes
subjects were given a structured interview c
cerning their approach to the task. In particu
the experimenter asked the following questio

-(1) What do you think was the purpose of the



A

c
d
 
,
f
t
l
in

d
c
e
r
e
t?
e
e

a
o
e
3
a
n

d
in-

on,
en-
e-
on
-
e
ere
A)
of
f-

on

hat
tly

-

A
rs.
cy
r
As
AUTOMATIC BIAS 

frequency-judgment task?(2) Did you use any
particular strategy to make your frequen
judgments?(3) During the frequency task, di
you notice any consistent difference between
words you were asked to rate?(4) As mentioned
there were some words presented in the 
quency-judgment task that were also presen
in the initial study list. What percentage of tria
in the frequency-judgment task do you th
contained a word from the initial study list?(5)
Did the presence of words from the initial stu
list interfere with your ability to make frequen
decisions?(6) When making your frequency d
cisions, did you ever intentionally rate a wo
as high or low frequency because you rem
bered it as occurring on the initial study lis
Following the interview, subjects were d
briefed, given a course credit slip, and excus
The entire procedure took about 30 min.

Results and Discussion

The probability of accurately detecting a ta
get sequence for the digit monitoring task w
.84. This detection rate is comparable to th
obtained in other studies using a similar list
ing task (e.g., Jacoby, Toth, & Yonelinas, 199

Performance on the frequency-judgment t
is presented in Fig. 1 as a function of attentio
FIG. 1. “High-Frequency” Judgments as a funct
ND CORRECTION 853
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tions (13, 23, and new). Note that for this an
subsequent figures, error bars are 95% with
subjects confidence intervals (Loftus & Mass
1994). As can be seen in the figure, prior pres
tation increased the proportion of high-fr
quency judgments but only in the Full Attenti
(FA) condition; subjects in the Divided Atten
tion (DA) condition showed no effect of th
prior study experience. These impressions w
supported by an analysis of variance (ANOV
which, although producing no main effects 
attention,F , 1, demonstrated a significant e
fect of item repetition,F(2,44) 5 4.42,MSe5
.005,p , .02, as well as a significant interacti
between the two factors,F(2,44) 5 3.81,MSe5
.005,p , .03. Planned comparisons showed t
subjects in the FA group made significan
more “high-frequency” responses to the 13 and
23 items than to the unstudied items [t’s(22) 5
3.85 and 4.11, respectively; p’s , .005]. The
small difference between 13 and 23 was not
significant (t , 1), nor were any of the differ
ences between items in the DA group (F , 1).

The failure to find priming effects in the D
condition could be due to at least two facto
One possibility is that the priming of frequen
judgments reflects implicit memory for prio
conceptual (meaning-based) processing. 
 that
encoding (Full vs. Divided) and study repeti-noted above, prior research has shown
ion of Attention and Study Repetitions in Experiment 1a.



 

e
it

. A
b
-

/e
e
c
d

lic
m
th
d
r
s
r
t

m
 
e
th
d

te

re
 
 
c
n
th
e
 d
 
s
te
ex
g

e
n
e
ie
e

fo
g
be

hile
on-
&
g
ot

ry,
we
rior
ittle

ied
79

 of
pre-
2b
n

ion
ing
 for
 an
-

 ef-
 to

e-
he
bly

e-

p
e-

e-
th

nly
li-

ing
a-
e
ce,

e-
854 TOTH AND

priming on conceptual implicit tests is reduc
or eliminated by DA at encoding (e.g., Schm
ter-Edgecombe, 1996; Mulligan, 1997, 1998)
second possibility is that, although ostensi
implicit (given our test instructions), the fre
quency test was contaminated by conscious
plicit uses of memory. As shown in prior r
search (Bowers & Schacter, 1990), if subje
suspect a relation between an implicit test an
prior encoding experience, they may use exp
memory to enhance their implicit test perfor
ance. In the present case, this would mean 
subjects in the FA condition were judging wor
as “high frequency” based on explicit memo
for these words. Divided attention, in contra
would be expected to reduce explicit memo
for the words’ prior presentation, thus elimina
ing any “priming” effects for this group.

Some evidence against the explicit-conta
nation hypothesis is provided by responses
our posttest interview. In particular, when ask
to give the percentage of studied words on 
frequency-judgment tests (see Question 4 un
Methods), subjects significantly underestima
[mean estimate of 35.5% vs. the true 67%; t(23) 5
7.92,p , .001]. Moreover, when subjects we
asked if they had ever rated a word as high
low frequency because they remembered
being on the encoding list, only 2 of 26 subje
responded positively (both in the FA conditio
and these subjects were eliminated from 
data analysis. Indeed, most of the other subj
expressed genuine surprise when told during
briefing that the purpose of the study list was
influence their frequency judgments. The
data, although not unassailable, are consis
with the claim that subjects were not using 
plicit memory to make their frequency jud
ments.

To investigate the issue further, we examin
judgment performance as a function of respo
latency. For each subject, we first determin
the median response time (RT) to unstud
words. This RT was then used to separate it
in the two study conditions (13 and 23) into
“faster” and “slower” response subsets 
which the proportion of high-frequency jud
ments was then recalculated. As descri

above, faster responses should better refle
DANIELS
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more automatic, fluency-based processes, w
slower responses should reflect more c
sciously controlled recollection (Hintzman 
Curran, 1994; Toth, 1996). Thus, if the primin
effects observed in the FA condition were n
due to automatic/implicit influences of memo
but rather reflected explicit uses of memory,
should expect to see a significant effect of p
presentation for the slower responses, but l
or no effect for the faster responses.

The mean of the median RTs to unstud
words was 1228 ms for the FA group and 10
ms for the DA group (t , 1). Performance on
the frequency-judgment task as a function
study repetition and speed of response is 
sented in Fig. 2a for the FA group and Fig. 
for the DA group. Looking first at FA, one ca
see that, contrary to the explicit contaminat
hypothesis, fast responses resulted in prim
effects that were as large as those observed
the slower responses. This was confirmed by
ANOVA which showed a main effect of re
sponse speed,F(1,11) 5 10.60, MSe 5 .028,
p , .01, and study repetition,F(2,22) 5 7.59,
MSe5 .011,p , .005, but no interaction,F ,
1. These results thus suggest that the priming
fect obtained in the overall data was not due
subjects intentionally responding “high fr
quency” to words they recognized from t
prior study list. Indeed, the slower, presuma
more controlled, responses for the 23 items
showed a slight downward trend in high-fr
quency judgments.

In contrast to FA, subjects in the DA grou
(Fig. 2b), while showing a main effect of r
sponse speed [F(1,11) 5 34.81,MSe 5 .015,
p , .001], showed neither a main effect of rep
tition nor a repetition-by-speed interaction [bo
F’s , 1.42]. Posthoc analyses comparing o
the 23 and unstudied conditions did show re
able priming for fast responses,t(11) 5 2.19,
p , .03, but based on the relatively small N, we
hesitated to make much of this result, pend
replication in Experiment 1b. The small “neg
tive priming” or contrast effect hinted at in th
slow responses failed to reach significan
t(11) 5 1.13,p 5 .282.

In summary, judgments of normative fr

ctquency were positively biased when to-be-
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1a. (a) Full Attention at Study; (b) Divided Attention at Study.
judged words were previously encoded un
conditions of full attention, but not when th
were encoded under conditions of divided at
tion. Moreover, data from both posttest int
views and posthoc latency analyses sugge
that the effects observed in the FA condit
were not due to conscious, explicit uses
memory, but were indeed implicit (unconscio

and unintentional). We comment on these fin
erings after first presenting a second experim
AUTOMATIC BIAS AND CORRECTION 8

FIG. 2. “High-Frequency” Judgments as a function of Study Repetitions and Response Speed in Expe
y
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designed to replicate the current results.

EXPERIMENT 1b: ATTENTION, STUDY
REPETITION, AND COMPARISON TO

RECOGNITION MEMORY

Experiment 1b was conducted as a conc
tual replication of Experiment 1a. As in the fir

d-experiment, study words were presented either
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once or twice, with half of the subjects encod
these words under conditions of FA and 
other half encoding the words while performi
a secondary task (DA). Unlike the first expe
ment, attention condition and study instructio
were not confounded; that is, subjects in both
tention conditions were told to intentional
study the words for a later memory test. T
other major change to Experiment 1b was 
inclusion of a recognition memory test whi
followed the frequency test.

Method

Participants and design. Thirty-six under-
graduate students (24 male; mean age, 19.9; SD5
2.0), from the same source as in Experiment
participated in return for course credit. The e
periment was a 3 3 2 3 2 mixed design with
study repetition (13, 23, and new) and test typ
(word frequency and recognition memory) 
within-subjects factors and attention at enc
ing (Full vs. Divided) as the between-subje
factor.

Materials and counterbalancing. One-hun-
dred and twenty words, nouns and adjecti
from six to eight letters long, were used as cr
cal items. Frequency of occurrence in the E
lish language ranged from 18 to 35 per millio
with an overall mean of 25.13 (SD 5 5.47), as
reported by Ku˘cera and Francis (1967). The 1
critical words were divided into three sets (A,
and C), each of which was further divided in
two subsets (1 and 2). These six subsets w
equated for mean frequency (range, 25.10
25.15), word length (mean range from 6.80
6.95), and, as well as possible, number of wo
having the same first letter. Ten addition
words, similar to the critical items, were used
primacy and recency buffers at study, 5 wo
presented at the beginning and 5 at the en
each encoding list.

Participants were exposed to two of the th
sets at study (e.g., A and B), with the third 
(e.g., C) serving as new items on the freque
and recognition tests. The method for constru
ing the lists was identical to that used in Expe
ment 1a. Sets were rotated through conditi
such that each set (and thus all words) ser

equally often in the 13, 23, and unstudied con-
DANIELS
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ditions. For each set of words, half (e.g., sub
A1) were presented on the frequency-judgm
task, while the other half (e.g., A2) were pr
sented on the recognition-memory test. Dis
bution of subsets to the two tests was also
tated such that each subset (and thus all wo
served equally often in the frequency and rec
nition tests. The audiotape used for the DA t
was the same as that used in Experiment 1a

Procedure. The general methods for instruc
ing subjects and presenting stimuli were ide
cal to those used in Experiment 1a. The o
changes were as follows. First, subjects in 
DA condition were given intentional study in
structions. That is, they were told the DA ta
required them to “do two things at once: Mo
tor a series of digits while simultaneously rea
ing and trying to remember a list of words
They were further told that, “although it is im
portant for you to read the words aloud and
remember as many as possible . . . the num
monitoring task is more important.” The seco
change was that, for the frequency-judgm
task, all subjects were instructed to respond
curately, but quickly, “not thinking too muc
about each word.” The final change was th
immediately following the frequency-judgme
task, all subjects were given a recognition me
ory task for half of the study words (i.e., the h
not presented on the frequency test). The rec
nition instructions told subjects that wor
would be presented on the computer screen
that their task was to judge whether these wo
had been presented on the earlier study list
structions as to response speed were not s
fied, but if participants asked, they were to
that accuracy was now more important th
speed. Participants made their responses
pressing the “/” key for a “yes” response and 
“z” key for a “no” response. Labels for th
mapping were provided at the bottom of t
screen and remained in view throughout the t
The frequency and recognition-memory te
each consisted of 60 unique words (20 13, 20
23, and 20 new) presented one at a time i
different randomized order for each subject. I
mediately following the recognition task, su
jects were given the same strategy interv

used in Experiment 1a.



A

a
h
 

e
 

in

 

a
e

l
in
b
c
l
h

a
m
i
h
y

o
,

m

ed

or
in,
n,
nd

e
n
n,
rds
ied

w-
s

fect
ef-
ion
st
&
ro-
he
es
y
ld
nt
AUTOMATIC BIAS 

Results and Discussion

The probability of accurately detecting a ta
get sequence for the digit monitoring task w
.83. This detection rate is comparable to t
found in Experiment 1a and to that obtained
previous studies (e.g., Jacoby et al., 1993).

Performance on both the frequency-judgm
and recognition-memory tests is presented
Fig. 3 as a function of attention at encod
(Full, Divided) and study repetition (13, 23,
and new). Analysis of the frequency-judgme
data revealed only a significant main effect
repetition,F(2,68) 5 3.71,MSe5 .0111,p ,
.05. The attention-by-repetition interaction w
not reliable,F , 1, thus failing to replicate th
reliable interaction found in Experiment 1a. W
believe that the difference in statistical resu
mainly reflects the use of intentional study 
structions for the DA group in Experiment 1
These instructions likely resulted in subje
paying more attention to the study words (re
tive to Experiment 1a), thus producing a slig
increase in priming as well as increased v
ability. Despite these differences, planned co
parisons showed that the basic pattern of pr
ing from Experiment 1a was replicated: For t
FA group, the proportion of high-frequenc
judgments was reliably above baseline for b
the 13 and 23 items [t’s (17) 5 2.26 and 2.10
FIG. 3. Frequency and Recognition Judgments
ment 1b.
ND CORRECTION 857
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frequency judgments did not differ among ite
types in the DA group (all t’s , 1.10).

Analysis of the recognition data reveal
main effects of both attention,F(1,34) 5 14.34,
MSe5 .0330,p , .005, and repetition,F(2,68) 5
206.41,MSe 5 .0142, p , .001. These data
replicate previous findings in the literature (f
attention, see Craik, Govoni, Naveh-Benjam
& Anderson, 1996; Jacoby, 1991; for repetitio
see Weldon et al., 1995). As well, attention a
repetition interacted,F(2,68) 5 19.72,MSe5
.0147, p , .001. The interaction reflects th
“mirror effect” (Glanzer & Adams, 1993) see
in Fig. 3. That is, relative to the FA conditio
DA both decreased hit rates for studied wo
and increased false alarm rates for unstud
words. Most important for our purposes, ho
ever, is the main effect of study repetition. A
can be seen, while repetition had a large ef
on recognition memory, it had no observable 
fect on frequency judgments. This dissociat
replicates previous findings in the implicit te
literature (Challis & Sidhu, 1993; Roediger 
Challis, 1992; Weldon et al, 1995) and thus p
vides support for the claim that priming on t
frequency-judgment test reflected implicit us
of memory. Additional support was provided b
subjects’ estimation of the percentage of o
words on the frequency test: As in Experime
ords
respectively, both p’s , .05]. In contrast, high- 1a, although the true percentage of old w
 as a function of Attention and Study Repetitions in Experi-
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was 67%, subjects significantly underestima
this value [mean estimate of 27.5%; t(35) 5
15.33,p , .001]. Moreover, when subjects we
asked if they had ever rated a word as high
low frequency because they remembered
being presented on the study list, none of the
subjects responded positively.

As in Experiment 1a, we also examined f
quency judgments as a function of response
FIG. 4. “High-Frequency” Judgments as a functi
1b. (a) Full Attention at Study; (b) Divided Attention 
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words was 926 ms for the FA group and 918 
for the DA group (t , 1). Performance on the
frequency task as a function of study repetiti
and response speed is presented in Fig. 4a
the FA group and Fig. 4b for the DA group. A
can be seen, these data also replicated the b
patterns observed in Experiment 1a. Analysis
the FA data revealed a main effect of respon
speed,F(1,17) 5 8.02,MSe5 .0306,p , .05,
dy
tency. The mean of the median RTs to unstudiedand a marginally reliable main effect of stu
on of Study Repetitions and Response Speed in Experiment
at Study.
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repetition,F(2,34) 5 2.84,MSe5 .0308,p 5
.072. More importantly, the interaction betwe
repetition and response speed was signific
F(2,34) 5 3.54,MSe5 .0173,p , .05. The in-
teraction reflects the fact that while the fas
responses produced highly reliable, but not 
ferential, priming for both 13 [t(17) 5 3.92,
p , .005] and 23 items [t(17) 5 2.99,p , .01],
the slowest responses showed no reliable p
ing (all t’s , 1). Note that these data are co
trary to the explicit contamination hypothe
and instead suggest that, rather than eleva
the observed proportion of high-frequency ju
ments, the slower responses operated to red
or correct for, the bias that occurred with 
faster responses.

In contrast to the FA data, subjects in the 
group (Fig. 4b), while showing a main effect
response speed [F(1,17) 5 17.64,MSe5 .0507,
p , .001], showed neither a main effect of re
tition nor a repetition-by-speed interacti
[F’s , 1]. Planned comparisons agreed with th
analyses, showing no hint of priming for either 
fastest or slowest responses [all t’s , 1.1].

In summary, Experiment 1b replicated t
major findings of Experiment 1a in showi
judgments of normative frequency to be po
tively biased when to-be-judged words were 
coded under conditions of full attention, but n
when they were encoded under conditions o
vided attention. Moreover, data from posttest
terviews and from posthoc latency analyses
well as the dissociation between frequency 
recognition judgments as a function of rep
tion, suggest that the effects observed in the
conditions of both experiments were not due
conscious, explicit uses of memory, but were
deed implicit. Given prior research on impli
memory, this pattern of data suggests that ju
ments of normative word frequency are ba
on prior conceptual encoding of the primi
words. Experiment 2 investigated this possi

ity further by manipulating level of processin e

ri-
B,
n-
at encoding.

EXPERIMENT 2: LEVELS OF
PROCESSING

Experiment 2 had three major goals. The fi

was simply to replicate the priming effects o
ND CORRECTION 859
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served in the FA conditions of Experiments 
and 1b. The second was to diagnose the fai
to find bias effects in the DA conditions of tho
experiments. As discussed above, the two m
obvious explanations for that failure are (a) co
tamination by explicit memory and (b) the po
sibility that, although not contaminated, th
priming of frequency judgments reflects pri
conceptual processing. Data from both the st
egy interviews and latency analyses in Expe
ment 1 would appear to rule out any strong fo
of the explicit-contamination hypothesis. Expe
iment 2 therefore examined the conceptual pr
essing notion by manipulating Level of Pro
essing (LoP). A final goal of Experiment 2 wa
to rule out the possibility (suggested by a r
viewer) that our results were an artifact of ho
responses (low vs. high frequency) were 
signed to hands (left vs. right). To address t
issue, the “high-frequency” response was a
signed to the right hand for half of the subjec
and to the left hand for the other half.

Method

Participants and design. Fifty-one undergrad-
uates, from the same source as Experimen
participated in return for course credit. Thr
subjects were eliminated, 1 for intentionally ra
ing words from the encoding phase as “high f
quency,” 1 for producing more false alarms th
hits on the recognition test, and the third for
self-reported inability to consistently use the r
sponse keys on the recognition test. Thus,
subjects (24 male) participated in the expe
ment proper, with a mean age of 19.5 (SD 5
1.70). The experiment was a 3 3 2 3 2 mixed
design with study processing (semantic, non
mantic, and unstudied) and test type (frequen
vs. recognition) as within-subjects factors a
response hand assignment as the between-
jects factor. Twenty-four subjects made “low
frequency” judgments with their left hand an
“high-frequency” ones with their right hand; th
other 24 used the opposite assignment.

Materials and counterbalancing. The critical
words were identical to those used in Expe
ment 1b, as was their separation into sets (A,
and C) and subsets (A1, A2, B1, etc.). The cou
b-terbalance scheme was also identical such that
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all words served equally often in the seman
nonsemantic, and unstudied conditions and
the frequency and recognition tests. Sixteen
ditional words, similar to the critical items, we
used as primacy and recency buffers at stud
words at the beginning and end of each of
two encoding lists. In addition to counterbala
ing both the word sets and the response han
signments, order of encoding tasks was 
counterbalanced such that half of the particip
performed the semantic task first, while the ot
half performed the nonsemantic task first. Ov
all then, 24 participants were required for o
pass through the counterbalance scheme (3 s
sets by 2 study task orders by 2 test item di
butions by 2 response hand assignments) an
had 2 participants in each unique combinat
Within these counterbalance constraints, wo
were presented in a different randomized o
for each participant at both encoding and tes

Procedure. The general methods for prese
ing stimuli and instructing subjects were iden
cal to those used in the previous experime
For the semantic (pleasantness rating) enco
task, participants were told they would be s
ing a list of words and that their task was
think about the meaning of each word in or
to judge its pleasantness. Subjects were 
that, although they should be accurate, we w
most interested in their first impressions, so t
should make their judgments quickly. This w
done to reduce the possibility of ceiling effe
on the recognition test. Pleasantness rat
were made on a scale of 1 to 5 and this scale
(unpleasant) . . . (pleasant) 5”) remained
the bottom of the screen throughout the ta
subjects made vocal responses which were
tered into the computer by the experimenter.
the nonsemantic (enclosed letter) task, par
pants were told that their task was to determ
the number of enclosed letters in each word.
amples of enclosed (“p” and “e”) and non-e
closed letters (“c” and “w”) were provided 
the instructions. The phrase “Number of 
closed letters?” remained at the bottom of 
screen throughout the task. Participants m
their responses vocally, which were entered 
the computer by the experimenter. For both

coding tasks, 48 words (40 critical, 8
DANIELS
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primacy/recency) were presented in the ce
of the screen, one at a time, and remaine
view until a response was made. Detection 
response erased the word and then, followin
1-s delay, the next word was presented.

Immediately following the second encodi
task, participants were given instructions for 
frequency judgment task. These instructi
were identical to those used in Experiment 
Participants made their responses with the c
puter keyboard, half pressing the “/” key for
high-frequency response and the “z” key fo
low-frequency response and the other half u
the opposite hand/key assignments. Appropr
labels for these mapping were provided at 
bottom of the computer screen and remaine
view throughout the test.

Immediately following the frequency tas
subjects were given the recognition-mem
test. Instructions for this test were identical
those used in Experiment 1b. Subjects pr
ously using the “/” for a high-frequency r
sponse now used that key for a positive (“ye
recognition memory response and the “z” k
for a “no” response; subjects previously us
the “z” for a high-frequency response now u
that key for a positive (“yes”) recognition mem
ory response and the “/” key for a “no” r
sponse. Labels for these mappings, provide
the bottom of the screen, remained in vi
throughout the test. For both the frequency 
recognition tests, 60 words (a randomized p
entation of 20 semantic, 20 nonsemantic, and
unstudied words) were presented in the cent
the computer screen and remained in view u
a response was detected. Detection of a
sponse erased the word and then, following 
s delay, the next word was presented. Imm
ately following the recognition-memory te
subjects were given the strategy interview 
scribed in Experiment 1a. They were then 
briefed, given credit, and excused.

Results and Discussion

Response hand assignment had little, if a
effect on the observed pattern of frequency
sponses; neither the main effect of hand ass
ment nor the hand-by-LoP interaction were r

able (F’s , 1). Performance on the recognition
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test also failed to show a main effect of respo
hand assignment (F , 1). The hand-by-LoP in
teraction did approach significance,F(2,92) 5
2.67,MSe5 .013,p 5 .075, but the differenc
between the two hand assignments on the 
tern of recognition data was subtle; that is, w
“old” was assigned to the right hand, the me
were .19, .46, and .87 for the unstudied, non
mantic, and semantic conditions, respectiv
the corresponding values for the left hand 
signment were .16, .37. and .89. Given the n
significant effects, we collapsed over hand 
signment in the following analyses.

The proportion of high-frequency judgmen
on the frequency task and the proportion
words accepted (“yes”) on the recognition me
ory test are presented in Fig. 5 as a functio
study processing (semantic, nonsemantic,
studied). As can be seen, prior presentation
fected performance on both tests, but did so
ferentially, as a function of study processi
Performance on the recognition test showe
typical LoP effect [F(2,94) 5 459.62,MSe5
.0132,p , .001], with semantic study produ
ing much higher recognition than nonsema
study [t(47) 5 18.07,p , .001] which, in turn,
was greater than the false alarm rate [t(47) 5
28.87,p , .001]. Analysis of the frequency ta
also showed an effect of study process
F(2,94) 5 6.09,MSe5 .0100,p , .005. In con-
FIG. 5. Frequency and Recognition Judgments 
ND CORRECTION 861
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isons showed that while high-frequency jud
ments for both semantic and nonsemantic ite
were reliably above the unstudied baseli
[t’s(47) 5 3.20 and 2.96, respectively, bot
p’s , .01], performance did not differ betwee
the two encoding conditions,t(47) 5 .293.

Overall, then, LoP produced a dissociatio
between frequency and recognition judgmen
thus providing further evidence that priming 
the frequency task was implicit. This conclusio
was also supported by responses in the stra
interview. Of the 51 subjects run, only 1 stat
that they had made frequency judgments ba
on explicit memory for a word’s prior present
tion and this subject was eliminated from t
final data set. Moreover, as in Experiments 
and 1b, the remaining (nonintentional) subje
significantly underestimated the percentage
studied word on the frequency test [mean e
mate of 39% vs. the true 67%,t(47) 5 8.98,p ,
.001]. All of these data are consistent with t
claim that subjects were not using explicit me
ory to make their frequency judgments.

Coupled with the attention results from E
periment 1, the finding that implicit frequenc
judgments were not affected by LoP prese
something of a puzzle. Based on prior resea
with conceptual implicit tests, the elimination o
priming effects following dividing attention (Ex
periment 1) would seem to imply that frequen
how-
trast to recognition, however, planned compar-judgments are conceptually based. If so,
as a function of Level of Processing in Experiment 2.



8

th
e

p
p

s
a
 r
lta
.
ic
n
t
e
m
e
te
tu
dg
n
lt
tr

te

epa-
ach

 the
 ms

cy
and
 ini-

-
That
d,
ed

y-

f
n-
se
l-
s.

nse
ce.
ts

as

the
an-

in
high-frequency judgments compared to new

4For those subjects in which the “high-frequency” re-
sponse was assigned to the right hand, the respective means
for the new, 13, and 23 items were .57, .66, and .68 for the
faster responses and .50, .54, and .43 for the slower re-
sponses. For the lefthand group, the respective means were

FIG. 6. “High-Frequency” Judgments as a function of Level of Processing and Response Speed in Experi-
ever, one would expect an effect of LoP, but 
did not occur. To investigate this issue furth
we used the latency analysis employed in Ex
iments 1a and 1b. If, as suggested in those ex
iments, slower responses enabled subject
counteract the high-frequency bias, perh
there actually was an LoP effect on automatic
trieval, but this effect was hidden by the simu
neous presence of bias-correction processes

Note that a latency analysis also has impl
tions for the retrieval intentionality criterio
(Schacter et al., 1989). If, as suggested by 
criterion, our task was completely implicit, r
flecting only unintentional influences of me
ory, then one might expect the pattern of p
formance to be roughly the same for the fas
and slowest responses as a function of s
processing. In contrast, if the frequency-ju
ment task involved a mixture of controlled a
automatic influences (consistent with the mu
ple-strategy perspective presented in the in
duction), then one might expect to find an in
action between LoP and response speed.

Responses on the frequency task were s
rated into faster and slower subsets using e
subject’s median RT to unstudied items as
cutoff. The mean of these medians was 1022
(SD 5 223). The proportion of high-frequen
judgments as a function of study processing 
speed of response is presented in Fig. 6. An

ment 2.
tial analysis of these data showed that hand 
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er-
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signment had little, if any, confounding influ
ence on the observed pattern of responses. 
is, an ANOVA showed the main effect of han
as well as the hand-by-LoP and hand-by-spe
effects, to be unreliable,F’s , 1.65,p’s . .20.
Only the three-way interaction of hand-b
speed-by-LoP approached significance,F(2,92) 5
2.39,MSe5 .0221,p 5 .098, but the pattern o
data underlying this interaction revealed no co
sistent confound as a function of respon
hand.4 Given the nonsignificant effects, we co
lapsed over this factor in the following analyse

As can be seen in Fig. 6, speed of respo
did in fact change the pattern of performan
An ANOVA of these data showed main effec
of response speed,F(1,47) 5 22.58, MSe 5
.0431,p , .001, and study processing,F(2,94) 5
5.26,MSe5 .0200,p 5 .01. More importantly,
the interaction between these two factors w
also reliable,F(2,94) 5 3.13,MSe5 .0227,p ,
.05. Posthoc analyses showed that, for 
fastest responses, both semantic and nonsem
tic study resulted in a significant increase 
62 TOTH AND DANIELS
as-
.57, .66, and .63 for the faster responses and .52, .54, and
.55 for the slower responses.
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items [t’s(47) 5 2.85 and 3.52, respective
both p’s , .01]; the difference between the tw
study conditions was not reliable,t(47) 5 .174.
For the slowest responses, neither the sem
[t(47) 5 .655] nor the nonsemantic items [t(47) 5
.655] were significantly different from the u
studied baseline; however, performance on
semantic items was marginally below that for
the nonsemantic items,t(47) 5 1.96,p 5 .056.
Note that the latter finding (a reverseLoP effect)
provides evidence against that claim that we
insufficient reliability, sensitivity, or power t
detect an LoP effect in the present task 
Buchner & Wippich, 2000; Ostergaard & Jer
gan, 1993).5

In summary, frequency judgments were d
sociated from recognition memory judgments
a function of study processing (LoP). Based
the retrieval intentionality criterion, this resu
would appear to establish priming in the f
quency-judgment task as both implicit and 
sensitive to prior conceptual processing. Ho
ever, closer examination of the frequen
judgments as a function of response speed
vealed a more complex picture. Faster 
sponses, which likely reflect more automatic
fluences of memory, showed no statisti
difference between semantic and nonsema
items. In contrast, slower responses, argu
based on more controlled forms of memo
showed a reversed LoP effect with performa
on semantic items significantly below that 
nonsemantic items. This reverse LoP effec
interesting and, similar to the data from Expe
ment 1, suggests the presence of a bias-co
tion process in subjects’ frequency judgme
That is, given sufficient time, semantic proce
ing—generally associated with increased c
scious recollection—allowed subjects to corr
for the word’s automatic influence on their f

quency judgments.

5Given the reversed LoP effect, and the fact that no p
research has examined priming of normative word-f
quency judgments, it is unclear what effect size should
used for formal power analyses. However, prior resea
using conceptual implicit tests (based on Brown 
Michell’s 1994 review) has found LoP effects to be arou
.13 (in proportional terms). The power to detect an effec
this size in present task was thus over .99.
ND CORRECTION 863
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The existence of a bias-correction proce
and the fact that this correction was greater
semantic items, provides a possible explana
for the puzzle of why DA eliminated priming i
the frequency task in Experiments 1a and 
thus suggesting a conceptual basis for freque
judgments, but LoP failed to reveal any e
dence for conceptually driven priming. In pa
ticular, prior research on recognition memo
has shown that, although speeding respo
times has a greater influence on conscious re
lection than on more automatic forms of r
trieval, recollection is not entirely eliminate
even with relatively fast responses (e.g., Hin
man & Curran, 1994; Toth, 1995). As well, su
“fast recollection” has been shown to differ as
function of prior study processing—bein
greater for semantic than for nonsemantic st
items (see Toth, 1996, Experiment 3). Thus,
fast recollection-like process was operating
the present experiment, was greater for sema
items, and was associated with correction of 
at
low
se-
 to
ed.
ncy
se
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re-
in-
al

ntic
bly
ry,
ce

or
 is
ri-
rec-
ts.
s-
n-
ct

e-

fect was not observed in the present study.

EXPERIMENT 3: REPETITION AND
RESPONSE SPEED

Experiments 1 and 2 provide evidence t
judgments of normative word frequency can 
implicitly biased by a single prior exposur
This evidence was found both in the overall d
of the two experiments (Full Attention cond
tions of Experiments 1a and 1b; Semantic a
Nonsemantic conditions of Experiment 2) a
when performance was examined as a func
of response speed. In particular, the fastest
sponses in both experiments showed a sig
cant high-frequency bias, while the slowest 
sponses showed either no bias, or a sli
low-frequency bias (Semantic/Slow-respon
condition of Experiment 2). However, given th
the separation of responses into fast and s
was posthoc and may potentially reflect item 
lection artifacts, Experiment 3 was performed
experimentally manipulate response spe
Thus, subjects performed either the freque
or recognition test under two different respon
sets. In the fast-response condition, they w

rior
re-
 be
rch
&
nd
told to make their judgments “quickly and auto-
t of
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matically”; although told to be accurate, th
were instructed that we were interested in “d
sion making under pressure” and thus sho
give us their “first impression.” For the slow-r
sponse condition, in contrast, subjects were 
that the accuracy of their judgments was our 
mary interest and thus that they should m
“slow, considered” judgments.6

We expected results from this experimen
mimic those from the posthoc latency analy
done in Experiments 1 and 2. That is, perfo
ance in the fast-response condition was 
pected to show positive frequency effects (s
ied words . unstudied words), whereas t
slow-response condition was expected to s
no effect or possibly even an opposite effect.

Method

Participants and design. Forty-nine under
graduate students, from the same source a
previous experiments, participated in return 
course credit. Based on the strategy intervie
subject was replaced for confusing high- a
low-frequency responses keys, thus resultin
48 subjects (16 male) with a mean age of 1
(SD 5 1.4). The experiment was a 3 3 2 3 2
mixed design with study repetition (13, 23,
and new) and response speed (fast and slow
the within-subjects factors and test type (
quency vs. recognition) as the between-subj
factor. Twenty-four subjects performed the f
quency test and 24 performed the recogni
test.

Materials. The 120 critical words plus 1

buffers were identical to those used in Expe
ment 1b. These words were divided into thr

ns
ts
te,
 to
ure
h”
st
re-
y”
hey
re

 to
both

6As noted by a reviewer, a more formal response-sig
paradigm (e.g., Hintzman & Curran, 1994) would provid
more detailed information on the time course of normati
frequency judgments. We agree, but believe that instr
tional manipulations of response speed can also be info
ative because they take into account individual differenc
in processing speed and may also be more ecologic
valid with respect to how evaluative judgments are made
real-world contexts. Moreover, a major purpose of Expe
ment 3 was to provide supportive evidence for the posth
latency analyses performed in Experiments 1 and 2. We
lieve an instructional manipulation of response speed m
closely corresponds to the task demands of those earlier
periments.
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sets (A, B, and C), each of which was further 
vided into two subsets to accommodate the f
and slow-response conditions. As in the pre
ous experiments, the distribution of subsets w
rotated such that each subset (and thus
words) served equally often in the each of 
study repetition and response speed conditio
The repetition manipulation at study was insta
tiated using the same scheme employed in 
periment 1a. In addition to counterbalancing 
word sets, the order of test conditions was a
counterbalanced such that half of the subje
performed the fast-response condition fir
while the other half performed the slow-r
sponse condition first. Overall, then, 24 subje
were required for one pass through the coun
balance scheme [3 study sets by 2 tests by 2
sponse speed orders by 2 test item distributio
and we had two subjects in each unique com
nation.

Procedure. The methods for presenting stim
uli and instructing subjects were identical 
those used in the previous experiments. At 
coding, subjects were told they would see a 
of words and that their task was simply to re
each word aloud and to remember as many
possible for a later unspecified test.

Immediately following encoding, participan
were given instructions for the first test (eith
the fast- or slow-response condition, depend
on the counterbalance). The instructions for 
frequency and recognition tests were similar
those used in the prior experiments, but mo
fied to incorporate the response speed manip
tion. Subjects in the fast-response conditio
were instructed to make their judgmen
quickly. Although encouraged to be accura
they were told that the goal of the test was
simulate decision-making under time press
and thus that they should “not think too muc
about each word but rather “go with their fir
impression.” In contrast, subjects in the slow-
sponse conditions were told to “think carefull
about each word and to respond only when t
were confident about their decision. They we
told to make slow, deliberate judgments and
emphasize accuracy rather than speed. For 
the fast and slow conditions, 60 words (20 13,

nal
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ore
 ex-

20 23, and 20 new) were presented in the same
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way as in the previous experiments. Imme
ately following the frequency test, subjects 
this condition were given the strategy intervie

Results and Discussion

We first examined RTs to test items to det
mine whether subjects were complying with t
fast/slow response instructions. The RT data
a function of test, repetition, and instructions 
presented in Table 1. Note that data from t
subjects, one in the frequency test condition 
one in the recognition test condition, were n
used in the RT analyses because they prod
RTs greater than 2 SDs above the mean in all o
the slow-response conditions (13, 23, and
new); their data were maintained in the prop
tional analyses below because, although lo
their RTs showed the appropriate pattern w
respect to the speed manipulation (i.e.,
fastest judgments were made in the fast
sponse condition).

As can be seen in Table 1, RTs in the fast
sponse conditions were considerably faster t
those in the slow-response conditions, and 
was true at all levels of repetition and for eve
subject in both the frequency and recognit
tests. Thus, our subjects were clearly follow
instructions. An ANOVA of the recognition RT
(using Greenhouse–Geisser adjusted proba
ties) showed significant main effects of respo
speed,F(1,22) 5 84.49,MSe5 212997.53,p ,
.001, and repetition,F(2,44) 5 8.04, MSe 5
Note. N 5 23 for both test conditions (see text for detail
ND CORRECTION 865
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tion between the two,F(2,44) 5 5.69,MSe5
69986.01,p , .05. The interaction appears
reflect the relatively large decrease in RTs f
13 to 23 in the slow-response condition. 
ANOVA of the frequency test RT data (Gre
house–Geisser adjusted) showed only a ma
fect of response speed,F(1,22) 5 94.95,MSe5
627715.22,p , .001. Neither the main effect 
repetition nor the repetition-by-speed inter
tion reached significance (F’s , 1.93, p’s .
.17).

The proportion of high-frequency judgme
on the frequency task and the proportion
words accepted (“yes”) on the recognition 
are presented in Fig. 7 as a function of resp
speed (fast, slow) and study condition (13, 23,
new). Analysis of the recognition data revea
a main effect of repetition,F(2,46) 5 405.06
MSe5 .0159,p , .001, as well as a reliab
repetition-by-speed interaction,F(2,46) 5 6.41,
MSe5 .0077,p , .005. The interaction reflec
the mirror effect that can be seen in Fig. 7. T
is, in comparison to the slow-response co
tion, fast responding resulted in lower hit ra
for both 13 and 23 items, but a higher fals
alarm rate.

Analysis of the frequency data also reveal
main effect of repetition,F(2,46) 5 6.184,MSe5
.0107, p , .005. As well, the repetition-b
speed interaction was just at the .05 significa
level, F(2,46) 5 3.06,MSe5 .0102,p 5 .057,
suggesting a differential effect of study rep
ns.

ow) and
83042.79,p , .005, as well as a reliable interac-tion for the fast- and slow-response conditio

TABLE 1

Response Latencies and Standard Deviations (in Milliseconds) as a Function of Response Instructions (Fast, Sl
Study Repetitions (new, 13, 23) for the Frequency-Judgment and Recognition-Memory Tests in Experiment 3

Study repetitions

New 13 23

M SD M SD M SD

Frequency-judgment latencies (ms)
Fast-response condition 832 206 822 201 811 195
Slow-response condition 2199 761 2192 844 2017 622

Recognition-memory latencies (ms)
Fast-response condition 704 115 697 160 653 119
Slow-response condition 1572 550 1482 557 1166 361
s).
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FIG. 7. Frequency and Recognition Judgments as a function of Response Instructions and Study Repetitions
in Experiment 3.
This latter interpretation was supported 
planned comparisons which showed that 
proportion of high-frequency judgments f
both the 13 and 23 items in the fast-respons
condition was significantly greater than base
[t’s(23) . 3.95,p’s , .001]. The difference be
tween 13 and 23 items in the fast-respons
condition was not reliable [t(23) 5 1.50, p 5
.148], nor were any of the differences betw
item types in the slow response condition, alt’s
(23) , 1.

In sum, results from the present respo
speed manipulation are consistent with th
from our earlier posthoc analyses of respons
tencies: Fast responses—presumably base
more automatic, implicit processes—show
positive priming effects such that prior expos
to words increased the likelihood that tho
words were later judged as “high frequency.”
contrast, when slower, “more considered” jud
ments were rendered, prior exposure had

m

co
6 TOTH AND DANIELS
easurable influence on performance, sugge
s.

n
t
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ng

pe-
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ing the operation of a bias-correction proces

GENERAL DISCUSSION

The main finding of the present experime
is that a single prior exposure can increase
judged normative frequency of common Engl
words. At the most general level, this findi
uld be taken as simply another demonstrati
y
he
r

e

n

se
se
 la-
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d

re
e
n
-
no
st-

ts
he
h

of implicit memory, of how performance can b
influenced by prior experience in the absence
awareness or intent. However, we believe t
three aspects of our experiments make their c
tribution more noteworthy. First, in compariso
to studies examining repetition priming effec
on identification or production tasks (se
Gabrieli et al., 1999), many fewer studies ha
examined such effects on evaluative judgmen
despite the fact that such judgments play a s
nificant role in everyday life (see Tesser & Ma
tin, 1996). Thus, similar to studies examinin
judgments of fame (Jacoby et al., 1989), tru
(Begg et al., 1992), preference (Kunst-Wilson
Zajonc, 1980; Whittlesea, 1993), knowledg
(Kelley & Lindsay, 1993), and personality (Sru
& Wyer, 1979), the present studies help conn
implicit memory research to the kind of evalu
tive judgments made in many real-world co
texts (e.g., Menon, 1983).

A second contribution concerns the nature
the judgment itself. Prior studies examining re
tition priming effects on evaluative judgmen
have typically employed novel stimuli that ha
no preexisting representations in memory. F
example, both the false-fame and false-truth p
adigms have employed novel or obscure stim
which subjects have likely not previously e
countered. Studies of trait priming in the soc
onjudgment literature have also tended to use novel
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stimuli (e.g., the “Donald” paragraph) (e.g
Stapel, Koomen, & Zeelenberg, 1998; Thomps
et al., 1994), as have studies investigating 
priming of preference judgments (e.g., Kore
melodies: Johnson, Kim, & Risse, 1985; abstr
geometric shapes: Kunst-Wilson & Zajon
1980). In contrast, the current experiments ex
ined judgments about stimuli (common Engl
words) that have extensive preexisting repres
tations in memory. As well, prior research h
shown the judgment itself to be one at which s
jects are quite good (Hasher & Zacks, 19
Hintzman, 2000; Howell, 1973). This latter poi
seems especially important because, given ex
sive prior experience, subjects likely had av
able a number of different strategies for mak
their frequency judgments (Brown, 1995). Th
demonstrating repetition priming effects on n
mative judgments is a theoretically important 
tension of prior research (see also Doshe
Rosedale, 1991; Menon, 1983; Srull, 1983; W
son, Houston, Elting, & Brekke, 1996).

The third noteworthy contribution of the pre
ent experiments concerns the moderating eff
of response latency. Experiment 3 found t
priming in the frequency task occurred only 
judgments rendered quickly; slower judgme
failed to reveal any repetition effects. Impo
tantly, this same speed-dependent pattern 
also found in Experiments 1a, 1b, and 2, wh
did not directly manipulate response speed,
separated responses in a posthoc fashion. A
these findings point to a dynamic process of b
followed by bias correction that has been re
tively unexplored in the unconscious influenc
and judgment literatures.

In the discussion that follows, we first d
scribe theories that could potentially explain 
positive priming effects observed in the pres
experiments, simultaneously asking how th
theories would account for the elimination 
priming for the slower responses (i.e., the is
of bias correction). We then relate our findin
to recent theorizing on implicit memory.

Mechanisms Underlying Judgmental Bias an
Bias Correction

The present studies make contact with a n

ber of different research literatures, includin
ND CORRECTION 867
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judgments of situational word frequency (e
Hintzman, 2000), judgments of behavioral f
quency (Menon, 1983), and the nature of e
mation strategies in general (Brown, 1995). O
results could also be related to formal model
memory, such as Hintzman’s (1988) MINERV
II which has been used to explicitly model f
quency judgments. The present results also 
a striking similarity to assimilation and contra
phenomena as explored in the social judgm
literature (e.g., Herr et al., 1983; Martin 
Achee, 1992). Here, however, we restrict 
comments to the fluency hypothesis and 
source-monitoring framework, as these 
proaches have been most widely applied
judgment tasks similar to that used in the p
ent experiments.

The fluency hypothesis states that experie
with a stimulus, such as a word, produ
changes in the component perceptual and 
ceptual processes such that, on subsequen
counters with that stimulus, processing is fa
and more efficient (Jacoby & Dallas, 198
Masson, 1989; Whittlesea, 1997). Such flu
reprocessing then acts as a source of infor
tion which—in combination with other source
such as the goal of the judgment being p
formed—is used to make attributions about 
target stimulus. Although the fluency hypothe
has largely been used to explain the subjec
experience of familiarity for episodic events (
coby et al., 1989b; Whittlesea, 1993), it a
provides a potential explanation for the prim
obtained in the present experiments. Spe
cally, encountering words on the study list 
creased the fluency with which those wo
were later processed on the frequency-judgm
test. Given the goal of assessing normative 
quency, such fluent reprocessing resulted
heightened feelings of familiarity, thus increa
ing the probability that studied words were ra
as high frequency.

Note that a critical component of the stand
fluency-based explanation of judgmental b
(as applied to the false-fame task, for exam
is the idea that familiarity stemming for a pr
encounter is an undifferentiated or “sourcele
subjective experience; that is, the prior 

gcounter enhances the item’s felt familiarity, but
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does not specify the episodic details surrou
ing that encounter. An important question 
this approach, then, is how subjects are abl
avoid fluency-based biases. The most com
mechanism appealed to is conscious reco
tion of episodic details. Thus, in the fame-jud
ment task, for example, recollection that a na
was presented on a list of nonfamous names
allow subjects to avoid the false-fame effect (
coby et al., 1989; see also Ratcliff & McKoo
1995). Similarly, recollection of episodic deta
has been shown to allow rejection of recognit
test lures that are highly similar to studied ite
(Hintzman & Curran, 1994).

Importantly, however, such a recollect-to-re-
jectstrategy cannot provide a complete expla
tion of bias correction in the present task 
cause recollection would not have specified
correct response. That is, unlike the fame p
digm (where recollection can unambiguou
identify a name as nonfamous), and un
recognition (where recollection can unambi
ously identify a test word as a lure), recollect
of a studied word in the present task would 
have unambiguously identified that item 
being low frequency. Even with perfect rec
lection of prior presentation (“oh yes, I definitely
remember ’jacket’ being presented earlier”),
subjects would still be left with the judgment
the word’s preexperimental frequency (“but how
often is ’jacket’ used in English?”).

Two other ways in which recollection cou
act to reduce biases from a prior encounter h
also been considered (see Kelley & Jaco
1996). First, recollection could trigger an adju
ment process such that, after first making
heuristic assessment of an item’s familiar
subjects then systematically adjust this famili
ity downward for recollected items. Secon
recollection could prompt subjects to forego
miliarity altogether as a basis for judgment a
instead employ more analytic judgment stra
gies (i.e., using their own “theory” of normativ
frequency). A limitation in applying these ide
to the current data, however, is that, in addit
to consciously recollecting study items, bo
strategies require that subjects be aware of
potential biasing influence of prior presentatio

and be motivated to avoid such bias. As well, th
DANIELS
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first recollect-and-adjuststrategy would addi-
tionally require subjects to have some idea ab
the direction and magnitude of the bias (see W
son & Brekke, 1994).

Against these possibilities, we found little e
idence in our posttest interviews that subje
were attempting to recollect prior presentati
on the study list or to counteract their influen
Thus, in response to Question 2 (“what strate
did you use to make your frequency jud
ments?”), no subject in any of the four expe
ments reported intentionally remembering pr
presentations as a basis for judgment. And
reported, subjects consistently underestima
the percentage of studied words on the f
quency tests, suggesting that their focus was
on the relation between test items and the p
study list. We did find some evidence that su
jects were aware that prior presentations co
bias their judgments; thus, in response to Qu
tion 5 (“Did the presence of studied words 
the test interfere with your ability to make fr
quency judgments”), 31 of the 132 subje
(23.5%) noted that possibility. However, we b
lieve that this value is likely inflated by the pri
question (No. 4) which asked them to estim
the percentage of old words on the test 
Schwarz, 1999), thus making it unclear wheth
their answer to Question 5 reflected an “on-lin
awareness of bias at the time of test or whe
it reflected a retrospective assessment of 
possibilityof such bias. More importantly, onl
6 of the 132 (4.5%) reported attempting to cou
teract a perceived bias. This low value is int
esting, given the clear evidence for bias corr
tion in all four experiments, but is no
unprecedented; studies in the social judgm
literature have also reported data consistent w
judgmental correction in the absence of subj
tive reports of such correction (e.g., Marti
Seta, & Crelia, 1990; Thompson et al., 1994)

The present results could also be interpre
within Johnson’s source-monitoring (SM
framework (Johnson et al., 1993). Briefly, th
framework is concerned with how people d
termine the origin of their memories, for e
ample, whether a memory was based on in
nal/cognitive events or external/perceived eve

ewhether external memories came from one or
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another source (e.g., person A vs. B, televis
vs. radio, etc.); and on how such identificatio
influence, or are influenced by, judgment-
lated processes. Although much of the early
search within the SM framework was directed
explicit source judgments, it has more rece
been used to explain a number of implicit me
ory phenomena, including false memo
(Mather, Henkel, & Johnson, 1997), eyewitne
suggestibility (Lindsay, 1994), false fam
(Dywan & Jacoby, 1990), and unconscious p
giarism (Marsh, Landau, & Hicks, 1997).

From an SM perspective, the subject’s tas
the present experiments was to judge the pr
perimental familiarity of test items, while “ga
ing-out” the familiarity associated with expe
mental presentations (cf. Raye, Johnson
Taylor, 1980). Thus, when subjects could 
recollect the experimental source of a test w
familiarity from that items’ prior presentatio
contributed to their judgment and priming w
observed. When subjects could remember a
item’s prior presentation, they were able to s
cessfully filter out familiarity from that prese
tation, base their judgment only on preexp
mental familiarity, and no priming effects we
observed. Note that, to the extent that such
tering depends on conscious recollection,
explanation is effectively identical to the fl
ency-based explanation described above 
thus would have the same drawbacks. Th
there was little evidence that subjects were
gaged in a process of explicit source monitor
while performing the current task and little e
dence that subjects believed their judgment
be biased, both of which would seem to be p
requisites for the filtering of inappropria
sources familiarity. However, if the reliance 
conscious recollection is relaxed, then the 
characterization may provide more flexibility
explaining how subjects are able to avoid the
fects of prior presentation on judgment. Tha
similar to the criterion-shift argument that h
recently been applied to the false-memory
fect (Miller & Wolford, 1999), it seems possib
that implicit retrieval of fragmentary deta
could affect the judgment criteria that subje
used to assess word frequency (see Raye e

1980).
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Summarizing, both the fluency and SM a
proaches suggest that bias is a likely outcom
prior exposure and that correction of such b
will depend upon conscious recollection,
source identification, of previously present
items. What is not specified in these approac
is (a) how subjects are able to screen out fa
iarity from specific prior encounters; (b) ho
they adjust their responses (discounting fam
iarity) when filtering is not possible; and (c) t
conditions under which they switch to more a
alytic judgment strategies, thus obviating t
need for filtering or adjusting levels of familia
ity. All of these seem to be critical issues for 
ture research on judgmental biasing.

Autocorrection and the Effects of
Preexperimental Experience on Implicit
Memory

We have been discussing the elimination
bias in a subjects’ slowest responses as due 
active, controlled process based on consc
recollection or source monitoring. Note that
that explanation is correct, then it would me
that our task was severely contaminated by
plicit uses of memory. Moreover, it would su
gest that such contamination can occur, e
when standard criteria used to diagnose s
contamination, such as self-reports, implicit/e
plicit dissociations, and the RIC, indicate t
implicit test to be process pure. Although this
a serious charge, we want to quickly add that
processes operating in our judgmenttask appear
importantly different from those operating o
more standard implicit tasks measuring iden
cation or production (such as naming, perc
tual identification, or fragment completion
Specifically, explicit contamination of standa
implicit tests usually results in an artifactual 
crease in measured priming. In contrast, exp
contamination of the present test (if indeed s
contamination occurred) acted to decrease p
ing. In this sense then, our task appears to h
functioned like a “natural” opposition or exclu
sion condition similar to that used in th
process-dissociation procedure (Jacoby, 199

In contrast to the claim that our task was 
plicitly contaminated, however, another possib

ity is that subjects performed the task as in-
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structed (i.e., implicitly, with respect to the stu
list), and thus that the elimination of the bias 
the slower responses occurred automatica
simply as a function of the retrieval of preexp
imental exposures. That is, one might specu
that a fundamental basis for judgments of n
mative frequency is the (likely unconscious a
in-parallel) retrieval of all prior experiences wi
the to-be-judged stimulus, followed by a heur
tic assessment of the number, strength, or glo
familiarity of these experiences (see Brow
1995; Hintzman, 1988; Whittlesea, 1997). If o
makes the further assumption that retrieval
multiple instances takes time, and that more
cent (or more contextually similar) experienc
are retrieved faster than more temporally da
(or more contextually dissimilar) experience
then the present results could be explained w
out recourse to explicit uses of memory (i.e., r
ollection or source-monitoring mechanisms). 
this autocorrectionaccount, recent (or contextu
ally similar) experiences with a to-be-judg
event would tend to be accessed early during
judgment process, resulting in an overrepres
tation of such experiences and thus judgme
bias. In contrast, delaying the judgment, eithe
response to task demands or the importanc
the judgment, would allow more remote (or co
textually dissimilar) experiences to be access
reducing the weight of the study experience 
thereby producing an apparent correction of 
fast bias.

Note the implications of this account. First,
would make the term “bias correction” som
thing of a misnomer, at least in the sense th
has been treated as an intentionally contro
process (e.g., Wilson & Brekke, 1994). Seco
it would account for the fact, noted above, th
subjects expressed little if any explicit know
edge of the existence of a bias or of their 
tempts to correct for it. Finally, given that su
an autocorrection process would be predica
on the existence of an established knowle
based about the to-be-judged stimuli, it wou
imply that judgments about well-known stimu
will be qualitatively different from judgment
about novel stimuli—as, for example, has be
studied with the false-fame, false-truth, and p

son/trait-priming paradigms. This point seem
DANIELS
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especially relevant if one is interested in h
unconscious influence manipulations would o
erate in real-world judgment contexts (cf. H
et al., 1983; Srull, 1983; Wilson et al., 1996).

Note that our autocorrection account is a
compatible with a recent view of priming pu
forth by Ostergaard (1998). Ostergaard argu
that priming in any task should be interpreted
the context of the more general information pro
essing demands of that task. By definition, pri
ing reflects the influence of memory for a sp
cific study experience. However, a subjec
overall ability to perform an “implicit” task will
likely draw not only on experimentally provide
(“primed”) information, but also on informatio
gained from preexperimental exposures to re
vant stimuli. An interesting implication of thi
perspective is that “in some sense, priming
fects may be regarded as ‘contamination’ of ta
performance by episodic information from th
study episode” (Ostergaard, 1998, p. 56). T
statement nicely captures the positive primi
effects observed in the present experimen
Subjects were given a task that should have b
(and likely was) predominantly performed v
access to thousands of preexperimental ex
sures to the to-be-judged words. What is no
worthy is that a single, recent exposure was a
to implicitly “contaminate” those judgments.

Ostergaard’s (1998) perspective may a
have implications for interpreting the effects 
our experimental manipulations (i.e., study re
etition and LoP). In particular, his Informatio
Availability (IA) model proposes that the ma
nitude of priming effects on any particular tas
as well as the effects of particular experimen
manipulations, will be moderated by the amo
of information available from other (e.g., pree
perimental) sources contributing to perfor
ance. To demonstrate this point, he used a w
naming task to show that manipulations of stu
repetition, word frequency, and study–test de
may have no observable influence on prim
when overall naming performance is relative
high (obtained by instant-onset presentation
the to-be-named words, a method that pres
ably allowed preexperimental exposures to 
words to play a large role in performance).

scontrast, these same manipulations produced
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highly significant effects when overall perform
ance was made more difficult (obtained by f
ing-in of the to-be-named words, which presu
ably allowed the more recent study experie
to exert a larger influence on performance).

These data, then, call into question the dis
ciations we obtained between frequency a
recognition judgments as a function of stu
repetition and LoP. According to the IA mod
repetition and LoP may have been having an
fluence on priming (i.e., the contribution of t
study experience to performance), but those
fluences were effectively washed out by 
larger contribution of preexperimental exp
sures to the judged words. We have no direct
idence against this interpretation and thus v
the current frequency/recognition dissociatio
as only provisional. We do note, however, th
should LoP be found to moderate the autom
influence of prior experience on frequency jud
ments, it would help resolve the anomalo
findings with regard to divided attention (Expe
iment 1) and LoP (Experiment 2). And althou
this would mean that LoP was an associat
rather than dissociating, variable with respec
(implicit) frequency judgments and (explici
recognition memory judgments, we belie
there are other grounds for concluding that 
subjects were not performing the frequen
judgment task as a test of explicit memory.

In summary, the present experiments exa
ined the possibility that a single prior experien
can produce automatic/implicit influences 
judgments about a class of stimuli for whi
subjects have had extensive prior experien
Moreover, the judgment was one for which pr
research has shown subjects to be quite acc
and to have available multiple strategies 
judgment. The results showed that such prim
effects can occur, but that they display comp
temporal properties, occurring only for a su
ject’s fastest responses. Perhaps most inte
ingly, the elimination of priming for the slowe
responses occurred in the absence of sel
ports of awareness or intent to correct for b
The studies thus suggest that implicit primi
effects may be more complex than previou
assumed when evaluative judgments are 

rected at a well-known class of stimuli.
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