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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
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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
eliminated the effect. Experiment 1b replicated the attention effects and found that frequency and recognition
judgments could be dissociated as a function of study repetition. Experiment 2 showed that Levels of Processinc
could also dissociate the two judgments. Posthoc latency analyses of the data from Experiments 1 and 2 showe
the biasing of frequency judgments to be limited to the subjects’ fastest responses; slower responses showed n
bias effects. Experiment 3 replicated the latency effects using an instructional manipulation of response speed
Posttest interviews in all of the experiments suggested that the bias correction seen in the slower responses o
curred without awareness or intent. The results extend prior research on repetition priming to a semantic judg-
ment about a well-known class of stimuli and are discussed in terms of processing fluency, source monitoring,
and the correction of unconsciously influenced judgmersm? Elsevier Science (USA)
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Past experience can affect subsequent pememory coexist in the mind of the rememberer.
formance in a variety of different ways. In addiThat is, treating conscious and unconscious
tion to traditional expressions of memory sucforms of memory as isolated phenomena, as on
as recall and recognition, people also show &6 compelled to do when employing implicit and
fects of prior experience that are unaccompaxplicit tests, ignores the interplay between
nied by conscious recollection of the past, arttiem and thus the experiential qualities anc
these effects may manifest themselves @asdgment strategies that emerge when these tw
changes in perception, categorization, reasoferms of memory are operating together.
ing, or motor behavior (Bargh, 1997; Kelley & While not denying the qualitative distinction
Lindsay, 1996; Roediger & McDermott, 1993 between conscious (explicit) and unconscious
Toth, 2000). Much of the research examiningimplicit) forms of memory, we have become in-
such “implicit” effects has been directed aterested in how these two forms of memory in-
showing how they differ from more consciouderact to create different subjective experiences
or “explicit” expressions of memory. This re-and thus different influences on performance.
search agenda—demonstrating dissociations bEie experiments presented here provide som
tween implicit and explicit tests—has been iminsight into the nature of this interaction. The
portant in establishing the existence of two, iéxperiments began as an attempt to produce ur
not more, different kinds of memory. Howeverconscious influences of memory in a judgment
a drawback of this agenda is that it fails to caglomain for which people have had a great deal
ture one of the more important facts about menof prior experience. Subjects were first exposec
ory, namely, that these two or more forms do a list of common English words and then

were asked to judge the normative (background]
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dence that such implicit influences are indeedty of different subjective experiences. The crit-
possible—that a single prior experience can bidasal factor in this transformation appears to be
the apparent normative frequency of Englisithe context in which fluent processing occurs,
words. However, the results also suggest thatcluding the question/judgment asked of the
subjects were sensitive, at some level, to the naubject (see Whittlesea, 1993; for an importan
ture of this bias and, under some conditionslaboration of the fluency hypothesis, see Whit-
were able to correct for it. As will be discussedlesea & Williams, 1998, 2000).
in more detail below, we believe this interplay The present experiments addressed two intel
between bias and bias correction may be a fumelated issues about the nature of processing flt
damental characteristic of a variety of realency and its effects on judgment. The first con-
world judgment tasks that are susceptible to urgerns the kind of materials and judgment task:
conscious influences of memory. that lend themselves to memory-based distor
Prior to describing the experiments, we firsions and is motivated by the observation tha
provide more background information on oumuch of the prior research has employed rela
theoretical approach to implicit memory andively novel stimuli and/or judgment tasks. For
then explain why judgments of normative woréxample, in two of the most popular judgment
frequency present a particularly interesting tetisks—the false-fame and false-truth para
of this form of memory. digms—the stimuli employed are ones to which
subjects have not likely been previously ex-
UNCONSCIOUS INFLUENCES AND THE posed (e.g., “Sebastian Weisdorf”; “The temper-
FLUENCY HEURISTIC ature on the moon falls to 116 degrees belov
Along with other researchers (e.g., Jacoby &ero at night”). Thus an important question, for
Brooks, 1984; Jacoby & Dallas, 1981; Kolers &oth theoretical and applied purposes, is
Roediger, 1984; Masson, 1989; Whittleseayhether memory-based distortions of judg-
1997), we view implicit forms of memory as in-ments occur for stimuli with which people have
stances of fluent reprocessing. That is, encodih@d a great deal of prior experience. Given the
of an experience establishes a pathway for peesearch cited above, one might expect tha
ceiving and/or conceptualizing such that subsgidgments of well-known stimuli would be as
guent encounters with repeated aspects of ttsatsceptible to fluency-based influences as nove
prior experience result in processing that istimuli. But consider the task of judging the nor-
faster and more efficient. This increased flueneyative frequency of common English words
of processing can have multiple effects osuch as “context,” “factory,” and “illness.” All of
thought and behavior. these words are highly familiar to native English
One of the most interesting aspects of fluespeakers; indeed, it is likely that such speaker
processing concerns its effects on subjective exave had hundreds, if not thousands, of expo
perience and the judgments based on such expares to these words in their lifetime and alsc
riences (see Jacoby, Kelley, & Dywan, 1989bJikely that they have been exposed to these
For example, research has shown that fluent pragerds in the relatively recent past. Thus, if a
essing as a function of prior experience can iperson was able to restrict their judgment to se
crease the apparent fame of nonfamous nanraantic memory (should such a memory systen
(Jacoby, Kelley, Brown, & Jasechko, 1989a)exist), then it seems unlikely that they would be
can lengthen the apparent exposure durationiofluenced by a single prior presentation. More-
briefly flashed words (Witherspoon & Allan,over, if it could be shown that judgments about
1985), can lower the apparent loudness of backell-known stimuli are immune to implicit bias
ground noise (Jacoby, Allan, Collins, & Larwill, effects, it would limit the relevance of such ef-
1988), and can increase the apparent truth fefcts to everyday behavior.
false statements (Begg, Anas, & Farinacci, The second issue we address about fluency
1992). These results suggest that fluent processsed distortions concerns the different strate
ing is a rather nonspecific (“sourceless”) form afies that subjects have available to make thei
information that can be transformed into a varjudgments. A notable consequence of experi
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ments employing novel stimuli is that there arments and other evaluative judgments (e.g.
few alternative sources a subject can draw onfame, truth, preference, pleasantness) for whicl
make their judgment, other than the fluency girocessing fluency has been used as an explan
their processing. For example, without the aid dbry mechanism (e.g., Begg et al., 1992; Jacob
oscilloscopes or sound-meters, subjects in durat al., 1989a; Seamon, McKenna, & Binder,
tion (Witherspoon & Allan, 1985)- and loud-1998; Whittlesea, 1993).
ness-judgment experiments (Jacoby et al., 1988)
have only their subjective perceptual experience PRIOR RESEARCH ON FREQUENCY
on which to base their responses, thus making JUDGMENTS
them susceptible to subtle differences in proc- Frequency judgments of prior word presenta-
essing fluency (see Kelley & Jacoby, 1996, fdions, as well as other events, have a long histor
related discussion). Similarly with the falsein psychology and have been important in both
fame effect; although recollection that a namiheoretical and applied contexts. Theoretically,
was presented on a “nonfamous” study list casuch judgments have been used to address
allow subjects to discount the distorting (famaumber of questions, including how separate bu
producing) effects of familiarity (e.g.,related events are stored in memory (i.e., as
Malthaup, 1995), in the absence of such recadingle, strength-sensitive representation or a:
lection subjects have no alternative bases @eparate instances: see Hintzman, 1988, 200(
which to make their judgment. In this regardHintzman & Block, 1971; Howell, 1973),
judgments of normative word frequency are invhether frequency of occurrence is represente
teresting because, given subjects’ vast exposiwae a distinct attribute (e.g., Begg, Maxwell, Mit-
to word stimuli, they could potentially employ aterer, & Harris, 1986; Jonides & Jones, 1992),
variety of more analytic strategies to make theand whether this attribute (or some other memo
judgments (a point we will expand upon belowYial factor supporting frequency judgments) is
Thus, the use of normative word-frequencgncoded automatically (Hasher & Zacks, 1979,
judgments is an important extension of implicil984). As well, frequency judgments have beer
memory and the fluency hypothesis, for thretheoretically related to judgments of recency
reasons. First, it extends implicit memory an¢e.g., Huppert & Percy, 1978) and to the tempo-
fluency-based phenomena to a previously unesal dating of real-world events (Brown, Rips, &
plored form of judgment. Second, the word-freShevell, 1985). Frequency judgments have alst
guency task represents a relatively clear caselieen investigated in applied contexts, for exam
which, in addition to processing fluency, subple, in consumer and survey research, wher
jects have alternative, analytic bases for thesubjects are often asked to estimate the fre
judgments. Finally, to the extent that implicit bi-quency with which they have previously per-
ases are found, the results would have direct ifermed various behaviors (e.g., Burton & Blair,
plications for the use of frequency judgments ih991; Means & Loftus, 1991; Menon, 1993). A
applied contexts, as well as for more genergkneral conclusion from all of this research is
theories of frequency estimation. that subjects are surprisingly accurate at judging
We should note that fluent reprocessing is ntdte frequency of incidentally encoded events
the only mechanism that could explain repetisee Hasher & Zacks, 1984; Hintzman, 2000;
tion priming effects on judgments of normativiHowell, 1973), although a number of systematic
frequency. In particular, such effects could alsbiases are also apparent (e.g., Lichtensteir
potentially be explained as a form of respons&lovik, Fischhoff, Layman, & Combs, 1978;
bias (Ratcliff & McKoon, 1996) or, as exploredTversky & Kahneman, 1973).
more fully in the General Discussion, as a fail- Although there is not universal agreement on
ure of source monitoring (Johnson, Hashtroudnow frequency judgments are rendered, prior re
& Lindsay, 1993). We emphasize the fluencgearch suggests that a variety of strategies cou
heuristic here because of its role in motivatinge employed depending on specific task demanc
us to perform the present experiments and bg.g., the type and periodicity of the event being
cause of the similarity between frequency judgevaluated, how the to-be-estimated events ar
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represented in memory, etc.). Consistent with thismple, Lichtenstein et al. (1978) had subjects es
multiple-strategy perspective, Brown (1995) catimate the frequency of lethal events (e.g., homi-
egorized frequency-estimation strategies into twadde, diabetes, etc.). Similarly, Brown and Sei-
general classes, enumeration and nonenumegier (1992) examined subjects’ ability to
tion. The former involve explicit retrieval of prior estimate the size of national populations. Thes
relevant instances or events, which are then estudies are similar to the present research in th:
plicitly counted. The count achieved is then ouboth required judgments about a “semantic”
put or used as the basis for an extrapolated esfiass of knowledge. However, relative to judg-
mate. In contrast, nonenumeration strategi@sents of normative word frequency, these earlie
produce a frequency estimate through either (experiments differ critically in terms of the
the explicit retrieval of a frequency count (preamount and type of prior experience that sub.
sumably automatically computed during everjects could bring to bear on the various judg-
presentation: Hasher & Zacks, 1979) or (b) an imaents. In particular, it seems likely that subjects
direct, heuristic assessment of the contents iof the Brown and Seigler (1992) and Lichten-
memory, based on characteristics such as avaitein et al. (1978) studies had little or dicect
ability, strength, or similarity to other instances irexperiencewith the category being judged; that
memory. Given the high-exposure rate for this, no subjects had direct exposure to the peopl
words used in our experiments, a strict enumeraraking up, for example, the population of Bul-
tion strategy (explicit retrieval and counting)garia or to the number of people who have diec
seems unlikely, as does the retrieval of an autivom poisoning. In contrast, all English speaking
matic counter. Rather, we assume that subjeatsbjects have had direct experience with the to
predominantly used an indirect, heuristic apbe-judged words used in the present experi
proach to our task. Indeed, evidence for the useroents. We believe this difference is important,
such a “indirect” strategy would seem to be praespecially if one’s interest is in how unconscious
vided by the existence of single-exposure, repetirfluences of memory could act to bias everyday
tion priming effects on judgments of normativgudgments about well-known stimuli. That is,
frequency, effects that we consistently demomextensive, direct experience with a class of stim:
strate across the experiments reported here. uli can be reasonably expected to produce
The current experiments differ from prior reticher, more organized knowledge base tha
search on frequency judgments in a variety abuld potentially be used to reduce or eliminate
ways. For example, most earlier studies of wora@xtraneous influences on judgment (Srull, 1983)
frequency judgments have been concerned withTo summarize, implicit memory, perhaps op-
situationalword frequency—that is, judgmentserating via a fluency heuristic, has been shown t
of how often a word has been presented in a splstort a variety of evaluative judgments. An im-
cific (e.g., experimental) context (for reviewsportant question concerns the range of stimul
see Howell, 1973; Hasher & Zacks, 1984; Hintzand judgments for which such fluency-based dis
man, 2000; Hock & Hasher, 1990). Importantlytortions may occur. The present experiments ex
judgments of situational word frequency aramined this issue in the context of a hormative
clearly “explicit” in the sense that subjects aravord-frequency judgment task. Our interest was
made fully aware that words were presented difiot in the exact mechanisms underlying fre-
ferent numbers of times in a previous encodinguency judgments per se. Rather, we chose judc
task and are asked to intentionally remember theents of normative word frequency because o
frequency of those prior presentations. We breakibjects’ extensive prior experience with the to-
with this earlier research by examining how priobe-judged stimuli, experience which could, in
presentation may have unconscious/implicit irprinciple, be used to avoid the distorting effects
fluences on judgments aformative (“back- of implicit memory. Such judgments thus consti-
ground”) word frequency. tute an interesting test case for implicit memory
Also relevant to, but distinct from, the presenbecause of evidence showing that subjects ca
research are studies examining the judged frepply multiple strategies in making frequency
quency of real world issues and events. For egstimations and judgments (see Brown, 1995).
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IMPLICIT MEMORY AND sponse speed in Experiment 3. More impor-
INTENTIONALITY tantly, Experiments 1b, 2, and 3 examined

A final issue to be addressed concerns olffcognition memory, in addition to frequency
ability to clearly identify implicit influences asjudgments, and the stimuli presented for these
the basis for any obtained priming effects. Altwo judgments were identical (i.e., single words
though the absence of conscious, intentionfat stayed available until response), as was thy
recollection is considered to be the definin§yPe of response (i.e., a binary choice). All that
characteristic of implicit memory (Schacterdiffered between the two tests was the goal of
1987), unequivocally establishing the lack ofhe judgment (normative frequency or recogni-
conscious intent is by no means a straightfofion memory) and, more importantly, whether
ward matter (see Richardson-Klavehn & Bjorkthe instructions requested participants to use
1988; Roediger & McDermott, 1993; Reingoldrecognition test) or not use (frequency test)
& Merikle, 1990). Thus, although the presengepisodic memory for a word’s prior presenta-
experiments employed implicit test instructiongjion. Thus, Experiments 1b-3 conformed
as well as posttest interviews designed to deted@sely to the retrieval intentionality criterion.
explicit uses of memory, it is unclear whethefo the extent that frequency and recognition
such procedures can ensure that subjects oitlgggments are found to be differentially affected
used automatic, implicit uses of memory at they experimental variables, we would have evi-
time of judgment. As noted by a number of redence for the claim that subjects were not sim-
searchers (e.g., Bowers & Schacter, 1990; Jaly treating the frequency-judgment task as a
coby, 1991; Toth, Reingold, & Jacoby, 1994)test of episodic memory and, conversely, that
implicit instructions preclude neither spontajudgments of normative frequency can be influ-
neous awareness of the prior encoding expeginced by unintentional (implicit) uses of mem-
ence nor intentional uses of memory. Similarly)ry.1
it is unclear whether retrospective reports can The second technique used to assess the ir
validly identify aware or intentional responseplicit nature of any frequency bias was to exam-
strategies on a previous test, because they dige performance as a function of response la
pend on the accuracy of memory for prior (and
perhaps fleeting) states of awareness and intent.

As well, there is extensive evidence that the na-
ture of interview questions themselves influenc 'As noted by a reviewer, given the difference between

Subjective reports of prior states diSpOSitiOﬂ!What subjects are asked to judge in the recognition and fre

. ' guency tasks (old vs. new in the former, high vs. low in the
and .behawors (Schwarz’ 1999)' latter), it is debatable whether our contrast of the two tasks
Given the above issues, we employed tWo a(constitutes an appropriate application of the retrieval inten-

ditional techniques to provide supporting evi-tionality criterion (RIC). We are sensitive to this criticism,
dence for the operation of implicit influences but believe that the contrast between frequency and recog
First, we attempted to conform as cIoser a_nition'judgmc:;nts is interesting'g:'and relev;:mht in the preTenz
- . . . .. experiments for two reasons. First, one of the main goals o
pc?35|_ble to tenets of the retrieval Ir]temlonalmthe RIC is simply to establish that subjects are not employ-
criterion (Schacter, Bowers, & Booker, 1989) ing explicit retrieval strategies on an implicit test (or, at
This criterion requires that all aspects of an imieast, are employing such strategies to a lesser extent
plicit and explicit test be equated (i.e., type oGiven that our frequency and recognition tests employed
retrieval cue and response options) with onlidentical retrieval cues, we believe that dissociations be-

. . . . ‘tween the two tasks provide converging evidence for this
the retrieval instructions varied. If the same exconclusion (i.e., that subjects did not treat the frequency

perimental manipulations are applied to botlisk as one of explicit recognition). A second, stronger ar-
tests, then any differences in performance cegument for the appropriateness of the RIC is based on th
be attributed to different retrieval processes. |view that recognition judgments are, in fact, frequency
the current study, we manipulated attention a_njgdgments—that |s judgments of whethe_r a test word 'hase
study repetitions at encoding in Experiments 15|tuat|ona|/§tu_dy—llst frequency of 1 or higher (_see Hintz-

) ~ T man, 1988; Hintzman & Curran, 1994). From this perspec-
and 1b, study elaboration (level of processingiye, then, the frequency/recognition contrast would appear
in Experiment 2, and study repetition and reto represent a relatively clear instantiation of the RIC.
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tency. That is, we examined the proportion giresentation, one might even predict a negative
“high-frequency” judgments as a function of(i.e., below baseline or “contrast”) effect on the
whether those judgments were made quickly siowest judgments, reflecting an overcorrection
more slowly. The logic underlying this analysiof the bias effect (see Herr, Sherman, & Fazio,
is that the fastest responses should reflect mdr@83; Lombardi, Higgins, & Bargh, 1987; Mar-
automatic, fluency-based processes, whilin & Achee, 1992; Thompson, Roman,
slower responses should reflect more controllddoskowitz, Chaiken, & Bargh, 1994).
processes (Hintzman & Curran, 1994; Toth,
1996; Yonelinas & Jacoby, 1994). This form of ~ EXPERIMENT 1a: ATTENTION AND
analysis allowed us to examine two separate, al- STUDY REPETITION
beit related, issues with respect to normative fre- The first experiment was designed simply to
guency judgments. The first concerns the possietermine whether prior presentation of a word
bility of explicit contamination. If bias effects could increase the probability that the word
on frequency judgments do not reflect automatigould later be judged as having a high fre-
influences of memory, but rather are based a@uency of occurrence in the English language
more controlled (explicit) uses of memory, weAt encoding, participants were shown a single
should see a significant effect of prior presentéist of words, some of which were presented
tion for a subject’s slowest responses, but littlence, others twice. Half of the subjects encode
or no effect on their fastest responses (cf. Rahke words under full attention and intentional
cliff & McKoon, 1995). memory instructions, whereas the other half en
The second issue addressed by the latencgded the words under incidental memory in-
analyses concerns the possible operation efructions while performing a demanding sec-
bias-correction processes in the making of noondary task. Immediately following encoding,
mative judgments. That is, in contrast to the exparticipants were given the frequency judgment
plicit contamination hypothesis, which proposegask which was followed by a structured inter-
that explicit uses of memory would result in arview that assessed the subjects’ strategic ay
artifactual increase in priming, evaluative judgproach to the task.
ment tasks may often reflect a fast, heuristic We manipulated item repetition at study be-
(fluency-based) process that is thepposeddy cause prior research has shown that while re
a slower, more analytic (recollection-basedpeating items usually increases explicit test per
process. An example of such a pattern of fagormance, repetition may have little or no effect
bias followed by a slower correction has beeon implicit memory performance (Challis &
shown by Hintzman and Curran (1994) in theSidhu, 1993; Roediger & Challis, 1992; Wel-
context of recognition memory (see also McEldon, Roediger, Beitel, & Johnston, 1995). How-
ree, Dolan, & Jacoby, 1999; Toth, 1996). Usingever, more recent work by Jacoby (1999) ha:s
aresponse-signal procedure to examine retrievaliggested that study repetition can increase al
dynamics, they found that presentation of tegbmatic influences of memory (i.e., familiarity)
lures which were highly similar to study itemsin recognition memory tasks. Similarly, re-
produced an initial, fast increase in false alarmsearch in the social literature has shown that th
which were then suppressed by the slower accpriming of trait judgments (see Higgins, Bargh,
mulation of recalled information. If a similar
Process _Of bias followe_d by bias correction war 2Following other researchers (e.g., Jacoby, 1991) we in-
to occur in the present judgment task, we shoulientionally confounded attention condition (Full vs. Di-
expect to see positive priming effects for subvided) with encoding instructions (intentional vs. inciden-
jects’ fastest judgments, but little or no effect ortal) in order to make the encoding tasks appear reasonab
their slower judgments (a pattern opposite t(to the subjects. This seemed especially relevant for the Di

. . S vided Attention subjects for whom we wanted minimal at-
that predicted by the explicit contamination hy'tention paid to the words. Intentional instructions would

p_othesis). I_n_deed, assu_mir?g that SUbjeCtS_ @have undermined this goal. Attention condition and encod-
highly sensitive to the biasing effects of prioring instructions were unconfounded in Experiment 1b.
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& Lombardi, 1985; Srull & Wyer, 1979) and Francis (1967§.The 90 critical words were di-
ability-related performances (Dijksterhuis &yided into three sets of 30 words each (A, B, anc
Knippenberg, 1998) can be enhanced using i®). These three sets were equated for mean fre
tense or prolonged primes. Given the similarit§uency (range, 25.27 to 25.53), word length
of frequency judgments to recognition-memorymean range from 6.73 to 7.13 letters), and, a
judgments (i.e., both involve an intact word prewell as possible, number of words having the
sented at test, and both may be influenced Bgme first letter. Ten additional words, similar to
processing fluency) and their similarity to traithe critical items, were used as primacy and re
judgments (both involve a subjective evaluatiomency buffers at study, 5 words presented at th
we thought it important to assess the effects gkginning and 5 at the end of each encoding lis
study repetition. Participants were exposed to two of the three
More important was the question of whethesets at study (e.g., A and B), with the third set
priming would be affected by the degree of afe.g., C) serving as new items on the frequenc)
tention paid to the words at encoding. Prior rgests. Sets were rotated through conditions suc
search has shown that performancepercep- that each set (and thus all words) served equall
tual implicit tests, such as stem completion angften in the X, 2x, and unstudied conditions.
word identification, is insensitive to manipula-Three study lists were constructed for each com
tions of attention (Schmitter-Edgecombe, 1996sination of item sets (i.e., A&B, A&C, and
Mulligan, 1998). However, research usiogn- B&C). For each list, once presentedk(litems
ceptualimplicit tests, such as exemplar generayere randomly distributed throughout the list.
tion or general-knowledge questions, has showiice presented (2) items were also randomly
decreases in implicit memory under conditiongistributed throughout the list, with the con-
of divided attention (Schmitter-Edgecombestraint that the second presentation of any iten
1996; Mulligan, 1997, 1998). Manipulating at-occurred in the second half of the list and had a
tention may therefore provide insight into theast four other items presented between its firs
informational basis of any priming effects orgnd second occurrence.
frequency judgments. For the Divided Attention task, a tape-
Method recorded series of digits from 0 to 9 was pre-
pared, with the digits spoken at a 2-s rate. The
Participants and designTwenty-six under- subjects’ task was to detect sequences of thre
graduate students enrolled in psychologydd digits. The digits were randomly generatec
courses at the Georgia Institute of Technologyith the constraint that no more than three odc
participated in return for course credit. The exdigits could occur in sequence and that at leas
periment was a X 2 mixed design with study one, but no more than five numbers occurred be
repetition [once presentedX), twice presented tween target sequences.
(2X), and unstudied (new)] as the within-sub- Equipment and procedureFor all experi-
jects factor and attention at encoding (Full vsnents reported, stimuli were presented on IBM-

Divided) as the between-subjects factor. Base@mpatible desktop computers using 14-in.
on responses in the strategy interview, described

below, 2 subjects were replaced for judging fre-

guency in the study list rather than frequency i : S .

. . .. than optimal as it is likely that exposure frequencies change
the Ianguag_e, thus resulting in 24 I:)artlcmamover time. It is worth noting, however, that more modern
(12 male), with a mean age of 198I0= 1.2).  norms would not guarantee complete accuracy as it is als

Materials and counterbalancing Ninety likely that exposure frequencies differ in different regions
words, nouns and adjectives from 6 to 8 Iettel_Ofthe country_ (e.g., north vs. south) and for different par_tic—
long, were used as critical items. Frequency (pant populations (e.g., young vs. older adults). More im-

. . portantly, all words were completely counterbalanced
occurrence in th_e_Englls_h language ranged fro across conditions, thus eliminating any effects due to inac-
18 to 35 per million, with an overall mean ofcuracies in the estimation of “true” frequency in the lan-

25.44 6D = 0.11) as reported by Kefa and guage.

3The use of frequency norms from 1967 is, perhaps, les:
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color monitors. Words were presented in whitsure to words with the Divided Attention group.
against a black background using Turbo Paschhe actual study list consisted of 100 trials (30
(v.5.0) sans serif font at default size 4; thus, eagfords presented once, 30 words presente
letter was at least ¥ 7 mm. Digits for the Di- twice, and 10 buffer words). Words were pre-
vided Attention condition were presented via aented in the center of the computer screen, or
portable tape recorder. All participants were ruat a time, for 1 s, followed by 1 s in which the
individually with an experimenter present. screen was blank.

The experiment began with participants fill- Immediately following the encoding task,
ing out an IRB-approved consent form and subjects were given instructions for the fre-
general demographic questionnaire. They wegrency-judgment task. They were told that
then told that they would be performing a seriegords would be presented on the computer
of tasks and that instructions would be giveacreen and that their task was to judge whethe
prior to each task. Instructions for all taskeach word was of high or low frequency in the
(study and test) were provided on the computé&nglish language. If a participant asked what
screen. After reading the instructions for anwas meant by “high” and “low” frequency, they
task, participants were asked to describe the taskre told that these terms referred to whether ¢
they were about to perform; the experimentevord was “used often” or “used less often” in
then corrected any misunderstandings and reike English language. No examples were given
erated the main parts of the task. Participants made their responses by pressin

For the Full Attention condition, participantsthe “/” key for a high-frequency response and
were told they would be seeing a list of wordthe “z” key for a low-frequency response. La-
presented in the middle of the computer scredpels for this mapping, provided at the bottom of
Their task was to read each word aloud and the screen, remained in view throughout the test
remember as many as possible for a later un-The instructions also informed subjects that
specified memory test. For the Divided Attensome of the words on the frequency test had als
tion condition, participants were told theyappeared on the prior (encoding) list. This over-
would be performing two tasks at once, a readhp in stimuli was explained as simply due to the
ing task and a digit monitoring task. They weréct that all of our stimuli were drawn from the
told that they would be seeing a list of wordsame pool and thus was irrelevant to their judg
presented on the computer screen which thayent task. In actuality, we informed subjects
were to read aloud. At the same time, thegbout the presence of studied words in order t
would be hearing a list of digits which they weravoid having them spontaneously “catch on” to
to monitor for sequences of three odd digitshe purpose of the experiment and thus inten
Subjects were told that, although it was impottionally rate studied words as either high or low
tant for them to read each word aloud, monitofrequency (see Bowers & Schacter, 1990).
ing the digits was their primary (“more impor- The frequency-judgment test consisted of 9C
tant”) task. Subjects were instructed to press tierds (30 X, 30 2x, and 30 new) presented
space bar whenever they detected a target see at a time in a different randomized order
guence. Pressing the space bar produced a sliorteach participant. Words were presented ir
“beep” from the computer. Finally, they werethe center of the computer screen and remaine
told that should they miss a target sequence, timeview until a response was detected. Detec
experimenter would say “miss” and that thision of a response erased the word and ther
was a signal to pay more attention to the digifsllowing a 1-s delay, the next word was pre-
task. sented.

For both groups, the study list was preceded Immediately following the frequency test,
by a practice list of 10 words. This was done tsubjects were given a structured interview con-
give subjects in the Divided Attention conditiorcerning their approach to the task. In particular.
practice in reading and monitoring. It was donthe experimenter asked the following questions
in the Full Attention group to equate their expofl) What do you think was the purpose of the
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frequency-judgment task2) Did you use any tions (1X, 2X, and new). Note that for this and
particular strategy to make your frequencysubsequent figures, error bars are 95% within
judgments?3) During the frequency task, did subjects confidence intervals (Loftus & Masson,
you notice any consistent difference between tti©94). As can be seen in the figure, prior preser
words you were asked to raté®) As mentioned, tation increased the proportion of high-fre-
there were some words presented in the frguency judgments but only in the Full Attention
quency-judgment task that were also presenté@A) condition; subjects in the Divided Atten-
in the initial study list. What percentage of trialgion (DA) condition showed no effect of the
in the frequency-judgment task do you thinfrior study experience. These impressions wer
contained a word from the initial study lis{®) supported by an analysis of variance (ANOVA)
Did the presence of words from the initial studwhich, although producing no main effects of
list interfere with your ability to make frequencyattention,F < 1, demonstrated a significant ef-
decisions{6) When making your frequency defect of item repetitionF(2,44) = 4.42,MSe =
cisions, did you ever intentionally rate a word005,p < .02, as well as a significant interaction
as high or low frequency because you remerbetween the two factor(2,44)= 3.81,MSe=
bered it as occurring on the initial study list?.005,p < .03. Planned comparisons showed tha
Following the interview, subjects were desubjects in the FA group made significantly
briefed, given a course credit slip, and excuserhore “high-frequency” responses to the and

The entire procedure took about 30 min. 2X items than to the unstudied itent's(2) =
, ) 3.85 and 4.11, respectivelps < .005]. The
Results and Discussion small difference betweenxiand 2< was not

The probability of accurately detecting a tarsignificant { < 1), nor were any of the differ-
get sequence for the digit monitoring task wasnces between items in the DA groép< 1).
.84. This detection rate is comparable to thoseThe failure to find priming effects in the DA
obtained in other studies using a similar listercondition could be due to at least two factors.
ing task (e.g., Jacoby, Toth, & Yonelinas, 1993)One possibility is that the priming of frequency

Performance on the frequency-judgment tagddgments reflects implicit memory for prior
is presented in Fig. 1 as a function of attention abnceptual (meaning-based) processing. A:
encoding (Full vs. Divided) and study repetinoted above, prior research has shown tha
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FIG. 1. “High-Frequency” Judgments as a function of Attention and Study Repetitions in Experiment 1a.
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priming on conceptual implicit tests is reducednore automatic, fluency-based processes, whil
or eliminated by DA at encoding (e.g., Schmitslower responses should reflect more con
ter-Edgecombe, 1996; Mulligan, 1997, 1998). Aciously controlled recollection (Hintzman &
second possibility is that, although ostensiblZurran, 1994; Toth, 1996). Thus, if the priming
implicit (given our test instructions), the fre-effects observed in the FA condition were not
guency test was contaminated by conscious/edde to automatic/implicit influences of memory,
plicit uses of memory. As shown in prior re-but rather reflected explicit uses of memory, we
search (Bowers & Schacter, 1990), if subjectshould expect to see a significant effect of priol
suspect a relation between an implicit test andpgesentation for the slower responses, but little
prior encoding experience, they may use explioir no effect for the faster responses.
memory to enhance their implicit test perform- The mean of the median RTs to unstudied
ance. In the present case, this would mean thabrds was 1228 ms for the FA group and 107¢
subjects in the FA condition were judging wordsns for the DA groupt(< 1). Performance on
as “high frequency” based on explicit memoryhe frequency-judgment task as a function of
for these words. Divided attention, in contrasstudy repetition and speed of response is pre
would be expected to reduce explicit memorgented in Fig. 2a for the FA group and Fig. 2b
for the words’ prior presentation, thus eliminatfor the DA group. Looking first at FA, one can
ing any “priming” effects for this group. see that, contrary to the explicit contamination
Some evidence against the explicit-contamhypothesis, fast responses resulted in primin
nation hypothesis is provided by responses #ffects that were as large as those observed ft
our posttest interview. In particular, when askethe slower responses. This was confirmed by a
to give the percentage of studied words on teNOVA which showed a main effect of re-
frequency-judgment tests (see Question 4 undgyonse speed;(1,11) = 10.60, MSe = .028,
Methods), subjects significantly underestimatepl < .01, and study repetitior(2,22) = 7.59,
[mean estimate of 35.5% vs. the true 6728)= MSe= .011,p < .005, but no interactior; <
7.92,p < .001]. Moreover, when subjects werel. These results thus suggest that the priming e
asked if they had ever rated a word as high @ect obtained in the overall data was not due tc
low frequency because they remembered subjects intentionally responding “high fre-
being on the encoding list, only 2 of 26 subjectguency” to words they recognized from the
responded positively (both in the FA conditionprior study list. Indeed, the slower, presumably
and these subjects were eliminated from threore controlled, responses for the dtems
data analysis. Indeed, most of the other subjecisowed a slight downward trend in high-fre-
expressed genuine surprise when told during dgdency judgments.
briefing that the purpose of the study list was to In contrast to FA, subjects in the DA group
influence their frequency judgments. Thes@=ig. 2b), while showing a main effect of re-
data, although not unassailable, are consistesgonse speed-(1,11) = 34.81,MSe = .015,
with the claim that subjects were not using ex < .001], showed neither a main effect of repe-
plicit memory to make their frequency judgdition nor a repetition-by-speed interaction [both
ments. F's < 1.42]. Posthoc analyses comparing only
To investigate the issue further, we examinetthe 2< and unstudied conditions did show reli-
judgment performance as a function of responséle priming for fast response$ll) = 2.19,
latency. For each subject, we first determingal<< .03, but based on the relatively simd]iwe
the median response time (RT) to unstudiduesitated to make much of this result, pending
words. This RT was then used to separate itemeplication in Experiment 1b. The small “nega-
in the two study conditions & and 2<) into tive priming” or contrast effect hinted at in the
“faster” and “slower” response subsets foslow responses failed to reach significance
which the proportion of high-frequency judg+(11)= 1.13,p = .282.
ments was then recalculated. As describedIn summary, judgments of normative fre-
above, faster responses should better reflepiency were positively biased when to-be-
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FIG. 2. “High-Frequency” Judgments as a function of Study Repetitions and Response Speed in Experiment
la. (a) Full Attention at Study; (b) Divided Attention at Study.

judged words were previously encoded undargs after first presenting a second experiment
conditions of full attention, but not when theyesigned to replicate the current results.

were encoded under conditions of divided atten-

tion. Moreover, data from both posttest inter- EXPERIMENT 1b: ATTENTION, STUDY
views and posthoc latency analyses suggestedREPETlTlON'AND COMPARISON TO

that the effects observed in the FA condition RECOGNITION MEMORY

were not due to conscious, explicit uses of Experiment 1b was conducted as a concep
memory, but were indeed implicit (unconsciougial replication of Experiment 1a. As in the first
and unintentional). We comment on these finéxperiment, study words were presented eithe
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once or twice, with half of the subjects encodinditions. For each set of words, half (e.g., subse
these words under conditions of FA and thAl) were presented on the frequency-judgmen
other half encoding the words while performingask, while the other half (e.g., A2) were pre-
a secondary task (DA). Unlike the first experisented on the recognition-memory test. Distri-
ment, attention condition and study instructionBution of subsets to the two tests was also ro
were not confounded,; that is, subjects in both agated such that each subset (and thus all word:
tention conditions were told to intentionallyserved equally often in the frequency and recog
study the words for a later memory test. Theition tests. The audiotape used for the DA tas}
other major change to Experiment 1b was theas the same as that used in Experiment 1a.
inclusion of a recognition memory test which Procedure The general methods for instruct-
followed the frequency test. ing subjects and presenting stimuli were identi-
cal to those used in Experiment la. The only

Method changes were as follows. First, subjects in the

Participants and designThirty-six under- DA condition were given intentional study in-
graduate students (24 male; mean age, 89:  structions. That is, they were told the DA task
2.0), from the same source as in Experiment lrgquired them to “do two things at once: Moni-
participated in return for course credit. The exor a series of digits while simultaneously read-
periment was a X 2 X 2 mixed design with ing and trying to remember a list of words.”
study repetition (X, 2X, and new) and test typeThey were further told that, “although it is im-
(word frequency and recognition memory) aportant for you to read the words aloud and tc
within-subjects factors and attention at encodemember as many as possible . . . the numbe
ing (Full vs. Divided) as the between-subjectsionitoring task is more important.” The second
factor. change was that, for the frequency-judgmen

Materials and counterbalancingOne-hun- task, all subjects were instructed to respond ac
dred and twenty words, nouns and adjectivesurately, but quickly, “not thinking too much
from six to eight letters long, were used as critabout each word.” The final change was that
cal items. Frequency of occurrence in the Engmmediately following the frequency-judgment
lish language ranged from 18 to 35 per milliortask, all subjects were given a recognition mem:
with an overall mean of 25.1%D = 5.47), as ory task for half of the study words (i.e., the half
reported by Kaéra and Francis (1967). The 12Mot presented on the frequency test). The recog
critical words were divided into three sets (A, Bnition instructions told subjects that words
and C), each of which was further divided intavould be presented on the computer screen ar
two subsets (1 and 2). These six subsets wehat their task was to judge whether these word
equated for mean frequency (range, 25.10 t@d been presented on the earlier study list. In
25.15), word length (mean range from 6.80 tstructions as to response speed were not spec
6.95), and, as well as possible, number of wordied, but if participants asked, they were told
having the same first letter. Ten additionahat accuracy was now more important than
words, similar to the critical items, were used aspeed. Participants made their responses b
primacy and recency buffers at study, 5 wordsressing the “/” key for a “yes” response and the
presented at the beginning and 5 at the end“af key for a “no” response. Labels for this
each encoding list. mapping were provided at the bottom of the

Participants were exposed to two of the thresereen and remained in view throughout the tes
sets at study (e.g., A and B), with the third séthe frequency and recognition-memory tests
(e.g., C) serving as new items on the frequeneach consisted of 60 unique words (20, 20
and recognition tests. The method for construcx, and 20 new) presented one at a time in
ing the lists was identical to that used in Experdifferent randomized order for each subject. Im-
ment la. Sets were rotated through conditiomsediately following the recognition task, sub-
such that each set (and thus all words) servggtts were given the same strategy interview
equally often in the X, 2X, and unstudied con- used in Experiment 1a.
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Results and Discussion frequency judgments did not differ among item

The probability of accurately detecting a taryPes in the DA group (atls < 1.10).
get sequence for the digit monitoring task was Analysis of the recognition data revealed
.83. This detection rate is comparable to th&ain effects of both attentiof(1,34) = 14.34,
found in Experiment 1a and to that obtained il{1S€= -0330,p <.005, and repetitior(2,68)=
previous studies (e.g., Jacoby et al., 1993). 206.41,MSe = .0142,p < .001. These data

Performance on both the frequency-judgmeﬁ?pncate previous findings in the literature (for
and recognition-memory tests is presented f{tention, see Craik, Govoni, Naveh-Benjamin,
Fig. 3 as a function of attention at encodin§ Anderson, 1996; Jacoby, 1991; for repetition,
(Full, Divided) and study repetition K, 2x, See Weldon et al., 1995). As well, attention anc
and new). Analysis of the frequency-judgmerf€petition interactedr(2,68) = 19.72,MSe =
data revealed only a significant main effect o147, p < .001. The interaction reflects the
repetition, F(2,68) = 3.71,MSe= .0111,p < “mirror effect” (Glanzer & Adams, 1993) seen

.05. The attention-by-repetition interaction wa# Fig. 3. That is, relative to the FA condition,

not reliable,F < 1, thus failing to replicate the DA both decreased hit rates for studied words
reliable interaction found in Experiment 1a. wé&nd increased false alarm rates for unstudie:
believe that the difference in statistical resultg/ords. Most important for our purposes, how-
mainly reflects the use of intentional study inever, is the main effect of study repetition. As
structions for the DA group in Experiment 1bcan be seen, while repetition had a large effec
These instructions likely resulted in subject@n recognition memory, it had no observable ef-
paying more attention to the study words (reldect on frequency judgments. This dissociation
tive to Experiment 1a), thus producing a slighteplicates previous findings in the implicit test
increase in priming as well as increased variterature (Challis & Sidhu, 1993; Roediger &

ability. Despite these differences, planned conhallis, 1992; Weldon et al, 1995) and thus pro-
parisons showed that the basic pattern of prindides support for the claim that priming on the
ing from Experiment 1a was replicated: For théfequency-judgment test reflected implicit uses
FA group, the proportion of high-frequencyof memory. Additional support was provided by
judgments was reliably above baseline for botsubjects’ estimation of the percentage of old
the 1x and 2< items ['s (17) = 2.26 and 2.10, words on the frequency test: As in Experiment
respectively, botlp’s < .05]. In contrast, high- 1a, although the true percentage of old word:s
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FIG. 3. Frequency and Recognition Judgments as a function of Attention and Study Repetitions in Experi-
ment 1b.
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was 67%, subjects significantly underestimateslords was 926 ms for the FA group and 918 m:
this value [mean estimate of 27.5%35) = for the DA group { < 1). Performance on the
15.33,p < .001]. Moreover, when subjects werdrequency task as a function of study repetition
asked if they had ever rated a word as high and response speed is presented in Fig. 4a f
low frequency because they remembered tite FA group and Fig. 4b for the DA group. As
being presented on the study list, none of the 3&n be seen, these data also replicated the ba:
subjects responded positively. patterns observed in Experiment 1a. Analysis o
As in Experiment 1a, we also examined frethe FA data revealed a main effect of respons
quency judgments as a function of response lspeedF(1,17) = 8.02,MSe= .0306,p < .05,
tency. The mean of the median RTs to unstudiesd a marginally reliable main effect of study
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FIG. 4. “High-Frequency” Judgments as a function of Study Repetitions and Response Speed in Experiment
1b. (a) Full Attention at Study; (b) Divided Attention at Study.
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repetition,F(2,34) = 2.84,MSe = .0308,p = served in the FA conditions of Experiments la
.072. More importantly, the interaction betweeand 1b. The second was to diagnose the failur
repetition and response speed was significai,find bias effects in the DA conditions of those
F(2,34)= 3.54,MSe= .0173,p < .05. The in- experiments. As discussed above, the two mos
teraction reflects the fact that while the fastesbvious explanations for that failure are (a) con-
responses produced highly reliable, but not difamination by explicit memory and (b) the pos-
ferential, priming for both X [t(17) = 3.92, sibility that, although not contaminated, the
p <.005] and X items [(17) = 2.99,p < .01], priming of frequency judgments reflects prior
the slowest responses showed no reliable primenceptual processing. Data from both the strat
ing (all t's < 1). Note that these data are conegy interviews and latency analyses in Experi-
trary to the explicit contamination hypothesisnent 1 would appear to rule out any strong forr
and instead suggest that, rather than elevatinfthe explicit-contamination hypothesis. Exper-
the observed proportion of high-frequency judgment 2 therefore examined the conceptual proc
ments, the slower responses operated to reduessing notion by manipulating Level of Proc-
or correct for, the bias that occurred with thessing (LoP). A final goal of Experiment 2 was
faster responses. to rule out the possibility (suggested by a re-
In contrast to the FA data, subjects in the DAiewer) that our results were an artifact of how
group (Fig. 4b), while showing a main effect ofesponses (low vs. high frequency) were as
response speef(l,17)= 17.64,MSe= .0507, signed to hands (left vs. right). To address this
p < .001], showed neither a main effect of repassue, the “high-frequency” response was as
tition nor a repetition-by-speed interactiorsigned to the right hand for half of the subjects
[F's < 1]. Planned comparisons agreed with thesed to the left hand for the other half.
analyses, showing no hint of priming for either the
fastest or slowest responses falk 1.1]. Method
In summary, Experiment 1b replicated the Participants and desigrFifty-one undergrad-
major findings of Experiment la in showinguates, from the same source as Experiment !
judgments of normative frequency to be posparticipated in return for course credit. Three
tively biased when to-be-judged words were ersubjects were eliminated, 1 for intentionally rat-
coded under conditions of full attention, but noing words from the encoding phase as “high fre-
when they were encoded under conditions of difuency,” 1 for producing more false alarms than
vided attention. Moreover, data from posttest iiits on the recognition test, and the third for a
terviews and from posthoc latency analyses, aslf-reported inability to consistently use the re-
well as the dissociation between frequency arsponse keys on the recognition test. Thus, 4
recognition judgments as a function of repetisubjects (24 male) participated in the experi-
tion, suggest that the effects observed in the FAent proper, with a mean age of 198D(=
conditions of both experiments were not due tb.70). The experiment was ax32 X 2 mixed
conscious, explicit uses of memory, but were irdesign with study processing (semantic, nonse
deed implicit. Given prior research on implicitmantic, and unstudied) and test type (frequenc
memory, this pattern of data suggests that judgs. recognition) as within-subjects factors and
ments of normative word frequency are basegsponse hand assignment as the between-su
on prior conceptual encoding of the primingects factor. Twenty-four subjects made “low-
words. Experiment 2 investigated this possibifrequency” judgments with their left hand and
ity further by manipulating level of processindhigh-frequency” ones with their right hand; the

at encoding. other 24 used the opposite assignment.
Materials and counterbalancing he critical
EXPERIMENT 2: LEVELS OF words were identical to those used in Experi-
PROCESSING ment 1b, as was their separation into sets (A, B

Experiment 2 had three major goals. The firstnd C) and subsets (A1, A2, B1, etc.). The coun
was simply to replicate the priming effects obterbalance scheme was also identical such th:
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all words served equally often in the semanti@primacy/recency) were presented in the cente
nonsemantic, and unstudied conditions and of the screen, one at a time, and remained i
the frequency and recognition tests. Sixteen adiew until a response was made. Detection of
ditional words, similar to the critical items, wereresponse erased the word and then, following
used as primacy and recency buffers at study14s delay, the next word was presented.
words at the beginning and end of each of the Immediately following the second encoding
two encoding lists. In addition to counterbalandask, participants were given instructions for the
ing both the word sets and the response hand isquency judgment task. These instructions
signments, order of encoding tasks was alseere identical to those used in Experiment 1b
counterbalanced such that half of the participan@articipants made their responses with the com
performed the semantic task first, while the othg@uter keyboard, half pressing the “/” key for a
half performed the nonsemantic task first. Ovehigh-frequency response and the “z” key for a
all then, 24 participants were required for onmw-frequency response and the other half using
pass through the counterbalance scheme (3 stuldg opposite hand/key assignments. Appropriat
sets by 2 study task orders by 2 test item disttabels for these mapping were provided at the
butions by 2 response hand assignments) and batom of the computer screen and remained i
had 2 participants in each uniqgue combinatiomiew throughout the test.
Within these counterbalance constraints, words Immediately following the frequency task,
were presented in a different randomized ordsubjects were given the recognition-memory
for each participant at both encoding and test. test. Instructions for this test were identical to
Procedure The general methods for presentthose used in Experiment 1b. Subjects previ
ing stimuli and instructing subjects were identieusly using the “/* for a high-frequency re-
cal to those used in the previous experimentsponse now used that key for a positive (“yes”)
For the semantic (pleasantness rating) encodirgcognition memory response and the “z” key
task, participants were told they would be sedor a “no” response; subjects previously using
ing a list of words and that their task was tthe “z” for a high-frequency response now used
think about the meaning of each word in ordehat key for a positive (“yes”) recognition mem-
to judge its pleasantness. Subjects were tobdy response and the “/” key for a “no” re-
that, although they should be accurate, we wesponse. Labels for these mappings, provided &
most interested in their first impressions, so thefie bottom of the screen, remained in view
should make their judgments quickly. This wathroughout the test. For both the frequency anc
done to reduce the possibility of ceiling effectsecognition tests, 60 words (a randomized pres
on the recognition test. Pleasantness ratingatation of 20 semantic, 20 nonsemantic, and 2
were made on a scale of 1 to 5 and this scale {hstudied words) were presented in the center ¢
(unpleasant) . . . (pleasant) 5”) remained dhe computer screen and remained in view unti
the bottom of the screen throughout the task; response was detected. Detection of a re
subjects made vocal responses which were esponse erased the word and then, following a 1
tered into the computer by the experimenter. Ferdelay, the next word was presented. Immedi
the nonsemantic (enclosed letter) task, particitely following the recognition-memory test,
pants were told that their task was to determirseibjects were given the strategy interview de-
the number of enclosed letters in each word. Egeribed in Experiment 1a. They were then de:
amples of enclosed (“p” and “e”) and non-enbriefed, given credit, and excused.
closed letters (“c” and “w”") were provided in , )
the instructions. The phrase “Number of erResults and Discussion
closed letters?” remained at the bottom of the Response hand assignment had little, if any
screen throughout the task. Participants maéé&ect on the observed pattern of frequency re
their responses vocally, which were entered ingponses; neither the main effect of hand assigr
the computer by the experimenter. For both ement nor the hand-by-LoP interaction were reli-
coding tasks, 48 words (40 critical, 8able ¢'s < 1). Performance on the recognition
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test also failed to show a main effect of respongmns showed that while high-frequency judg-
hand assignmenE(< 1). The hand-by-LoP in- ments for both semantic and nonsemantic item
teraction did approach significandg2,92) = were reliably above the unstudied baseline
2.67,MSe= .013,p = .075, but the difference [t's(47) = 3.20 and 2.96, respectively, both
between the two hand assignments on the pats < .01], performance did not differ between
tern of recognition data was subtle; that is, whethe two encoding conditiong47) = .293.
“old” was assigned to the right hand, the means Overall, then, LoP produced a dissociation
were .19, .46, and .87 for the unstudied, nonsbetween frequency and recognition judgments
mantic, and semantic conditions, respectivelyhus providing further evidence that priming in
the corresponding values for the left hand aghe frequency task was implicit. This conclusion
signment were .16, .37. and .89. Given the nowas also supported by responses in the stratec
significant effects, we collapsed over hand agterview. Of the 51 subjects run, only 1 stated
signment in the following analyses. that they had made frequency judgments base
The proportion of high-frequency judgment®n explicit memory for a word’s prior presenta-
on the frequency task and the proportion dfon and this subject was eliminated from the
words accepted (“yes”) on the recognition menfinal data set. Moreover, as in Experiments 1¢
ory test are presented in Fig. 5 as a function ahd 1b, the remaining (nonintentional) subjects
study processing (semantic, nonsemantic, usignificantly underestimated the percentage o
studied). As can be seen, prior presentation aftudied word on the frequency test [mean esti
fected performance on both tests, but did so difrate of 39% vs. the true 67%47) = 8.98,p <
ferentially, as a function of study processing001]. All of these data are consistent with the
Performance on the recognition test showedcdaim that subjects were not using explicit mem-
typical LoP effect [F(2,94) = 459.62,MSe = ory to make their frequency judgments.
.0132,p < .001], with semantic study produc- Coupled with the attention results from Ex-
ing much higher recognition than nonsemantigeriment 1, the finding that implicit frequency
study [(47) = 18.07,p < .001] which, in turn, judgments were not affected by LoP present:
was greater than the false alarm rda{d7) = something of a puzzle. Based on prior researc
28.87,p < .001]. Analysis of the frequency taskwith conceptual implicit tests, the elimination of
also showed an effect of study processingriming effects following dividing attention (Ex-
F(2,94)= 6.09,MSe= .0100,p < .005. In con- periment 1) would seem to imply that frequency
trast to recognition, however, planned compajudgments are conceptually based. If so, how.
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FIG. 5. Frequency and Recognition Judgments as a function of Level of Processing in Experiment 2.
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ever, one would expect an effect of LoP, but thisignment had little, if any, confounding influ-
did not occur. To investigate this issue furthegnce on the observed pattern of responses. Th
we used the latency analysis employed in Expds, an ANOVA showed the main effect of hand,
iments 1a and 1b. If, as suggested in those expas- well as the hand-by-LoP and hand-by-spee
iments, slower responses enabled subjects dffects, to be unreliablé’s < 1.65,p's > .20.
counteract the high-frequency bias, perhag@nly the three-way interaction of hand-by-
there actually was an LoP effect on automatic repeed-by-LoP approached significara@,92)=
trieval, but this effect was hidden by the simulta2.39,MSe= .0221,p = .098, but the pattern of
neous presence of bias-correction processes. data underlying this interaction revealed no con-
Note that a latency analysis also has implicaistent confound as a function of response
tions for the retrieval intentionality criterionhand? Given the nonsignificant effects, we col-
(Schacter et al., 1989). If, as suggested by tHepsed over this factor in the following analyses.
criterion, our task was completely implicit, re- As can be seen in Fig. 6, speed of respons
flecting only unintentional influences of memdid in fact change the pattern of performance
ory, then one might expect the pattern of peAn ANOVA of these data showed main effects
formance to be roughly the same for the fastest response speedi(1,47) = 22.58, MSe =
and slowest responses as a function of study431,p <.001, and study processirkg(2,94)=
processing. In contrast, if the frequency-judgs.26,MSe= .0200,p = .01. More importantly,
ment task involved a mixture of controlled andhe interaction between these two factors wa:
automatic influences (consistent with the multialso reliableF(2,94)= 3.13,MSe= .0227p <
ple-strategy perspective presented in the intrdd5. Posthoc analyses showed that, for the
duction), then one might expect to find an intefastest responses, both semantic and nonsema
action between LoP and response speed. tic study resulted in a significant increase in
Responses on the frequency task were sefagh-frequency judgments compared to new
rated into faster and slower subsets using each
subject’s median RT to unstudied items as tl *For those subjects in which the “high-frequency” re-
cutoff. The mean of these medians was 1022 |sponse was assigned to the right hand, the respective mear

— ; i for the new, X, and < items were .57, .66, and .68 for the
(SD 223)' The proportion of hlgh frequencyfaster responses and .50, .54, and .43 for the slower re

judgments as a function of study processing z%sponses. For the lefthand group, the respective means wer

speed of response is presented in Fig. 6. An il 57, 66, and .63 for the faster responses and .52, .54, an|
tial analysis of these data showed that hand i.55 for the slower responses.
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items [F's(47) = 2.85 and 3.52, respectively, The existence of a bias-correction process
bothp's < .01]; the difference between the twa@nd the fact that this correction was greater foi
study conditions was not reliabké47) = .174. semantic items, provides a possible explanatior
For the slowest responses, neither the semarf@ the puzzle of why DA eliminated priming in
[t(47) = .655] nor the nonsemantic itent@f) = the frequency task in Experiments la and 1b
.655] were significantly different from the un-thus suggesting a conceptual basis for frequenc
studied baseline; however, performance on thédgments, but LoP failed to reveal any evi-
semantic items was marginalbelow that for dence for conceptually driven priming. In par-
the nonsemantic itemg47) = 1.96,p = .056. ticular, prior research on recognition memory
Note that the latter finding (averseLoP effect) has shown that, although speeding respons
provides evidence against that claim that we h&ignes has a greater influence on conscious reco
insufficient reliability, sensitivity, or power to lection than on more automatic forms of re-
detect an LoP effect in the present task (cfieval, recollection is not entirely eliminated
Buchner & Wippich, 2000; Ostergaard & Jerni€ven with relatively fast responses (e.g., Hintz-
gan, 19935, man & Curran, 1994; Toth, 1995). As well, such
In summary, frequency judgments were disfast recollection” has been shown to differ as a
sociated from recognition memory judgments dgnction of prior study processing—being
a function of study processing (LoP). Based dgreater for semantic than for nonsemantic stud
the retrieval intentionality criterion, this resultitems (see Toth, 1996, Experiment 3). Thus, if a
would appear to establish priming in the frefast recollection-like process was operating in
quency-judgment task as both implicit and inthe present experiment, was greater for semanti
sensitive to prior conceptual processing. Howitems, and was associated with correction of the
ever, closer examination of the frequencimplicit bias, this may explain why an LoP ef-
judgments as a function of response speed fect was not observed in the present study.
! . RESPONSE SPEED
fluences of memory, showed no statistical
difference between semantic and nonsemanticExperiments 1 and 2 provide evidence thal
items. In contrast, slower responses, arguablydgments of normative word frequency can be
based on more controlled forms of memorymplicitly biased by a single prior exposure.
showed a reversed LoP effect with performané@"lis evidence was found both in the overall date
on semantic items significantly below that fopf the two experiments (Full Attention condi-
nonsemantic items. This reverse LoP effect f#ons of Experiments 1la and 1b; Semantic anc
interesting and, similar to the data from ExperiNonsemantic conditions of Experiment 2) and
ment 1, suggests the presence of a bias-corréden performance was examined as a functiol
tion process in subjects’ frequency judgment®f response speed. In particular, the fastest re
That is, given sufficient time, semantic proces$ponses in both experiments showed a signifi
ing—generally associated with increased cofant high-frequency bias, while the slowest re-
scious recollection—allowed subjects to corre@Ponses showed either no bias, or a sligh
for the word’s automatic influence on their frelow-frequency bias (Semantic/Slow-response
quency judgments. condition of Experiment 2). However, given that
the separation of responses into fast and slo\
SGiven the reversed LoP effect, and the fact that no pri¢@s posthoc and may potentially reflect item se
research has examined priming of normative word-frdection artifacts, Experiment 3 was performed to
quency judgments, it is unclear what effect size should gxperimentally manipulate response speed

used for formal power analyses. However, prior researeﬁhus, subjects performed either the frequenc;
using conceptual implicit tests (based on Brown &

Michell's 1994 review) has found LoP effects to be arounf?r recognition test under two different response

.13 (in proportional terms). The power to detect an effect &ELS. In the faSt_'r_eSP()nse Cond?tion, they were
this size in present task was thus over .99. told to make their judgments “quickly and auto-
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matically”; although told to be accurate, thewets (A, B, and C), each of which was further di-
were instructed that we were interested in “decided into two subsets to accommodate the fast
sion making under pressure” and thus shoulthd slow-response conditions. As in the previ-
give us their “first impression.” For the slow-re-ous experiments, the distribution of subsets wa
sponse condition, in contrast, subjects were totdtated such that each subset (and thus a
that the accuracy of their judgments was our pnivords) served equally often in the each of the
mary interest and thus that they should malstudy repetition and response speed condition:
“slow, considered” judgments. The repetition manipulation at study was instan-
We expected results from this experiment tated using the same scheme employed in Ex
mimic those from the posthoc latency analyseseriment 1a. In addition to counterbalancing the
done in Experiments 1 and 2. That is, perfornword sets, the order of test conditions was alst
ance in the fast-response condition was egeounterbalanced such that half of the subject
pected to show positive frequency effects (stugerformed the fast-response condition first,
ied words > unstudied words), whereas thewhile the other half performed the slow-re-
slow-response condition was expected to shasponse condition first. Overall, then, 24 subjects
no effect or possibly even an opposite effect. were required for one pass through the counter
balance scheme [3 study sets by 2 tests by 2 r
Method sponse speed orders by 2 test item distributions
Participants and designForty-nine under- and we had two subjects in each unique combi
graduate students, from the same source as ttaion.
previous experiments, participated in return for Procedure The methods for presenting stim-
course credit. Based on the strategy interview,uli and instructing subjects were identical to
subject was replaced for confusing high- anthose used in the previous experiments. At en
low-frequency responses keys, thus resulting soding, subjects were told they would see a lis
48 subjects (16 male) with a mean age of 19dt words and that their task was simply to reac
(SD = 1.4). The experiment was aX32 X 2 each word aloud and to remember as many a
mixed design with study repetition X1 2X, possible for a later unspecified test.
and new) and response speed (fast and slow) atmmediately following encoding, participants
the within-subjects factors and test type (frewere given instructions for the first test (either
guency vs. recognition) as the between-subjedtse fast- or slow-response condition, depending
factor. Twenty-four subjects performed the freen the counterbalance). The instructions for the
quency test and 24 performed the recognitidnequency and recognition tests were similar tc
test. those used in the prior experiments, but modi-
Materials The 120 critical words plus 10fied to incorporate the response speed manipulz
buffers were identical to those used in Expertion. Subjects in the fast-response conditions
ment 1b. These words were divided into thresere instructed to make their judgments
quickly. Although encouraged to be accurate,
SAs noted by a reviewer, a more formal response-signley were told that the goal of the test was tc
paradigm (e.g., Hintzman & Curran, 1994) would providsimulate decision-making under time pressure
more detailed information on the time course of normativgnd thus that they should “not think too much”
frequency judgments. We agree, but believe that instrugy it each word but rather “go with their first
tional manipulations of response speed can also be inform- S . .
ative because they take into account individual differencdd1Pression. In contrast, subjects I_n the slow-re-
in processing speed and may also be more ecologica#ponse conditions were told to “think carefully”
valid with respect to how evaluative judgments are made &bout each word and to respond only when the!
real-world contexts. Moreover, a major purpose of Experiyere confident about their decision. They were
ment 3 was to provide suppgrtive ev_idence for the posth?&d to make slow, deliberate judgments and tc
latency analyses performed in Experiments 1 and 2. We be- .
lieve an instructional manipulation of response speed mo%nphaSIze accuracy ra_ther than speed. For bo
closely corresponds to the task demands of those earlier 3 fast and slow conditions, 60 words (20,1
periments. 20 2x, and 20 new) were presented in the sam
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way as in the previous experiments. Immedtion between the twd;(2,44) = 5.69, MSe =
ately following the frequency test, subjects i1$69986.01,p < .05. The interaction appears to
this condition were given the strategy interviewteflect the relatively large decrease in RTs from
) ) 1X to 2X in the slow-response condition. An
Results and Discussion ANOVA of the frequency test RT data (Green-
We first examined RTSs to test items to detehouse—Geisser adjusted) showed only a main e
mine whether subjects were complying with th&ect of response spedél(1,22) = 94.95MSe=
fast/slow response instructions. The RT data, 827715.22p < .001. Neither the main effect of
a function of test, repetition, and instructions areepetition nor the repetition-by-speed interac-
presented in Table 1. Note that data from twiion reached significancé='6 < 1.93, p's >
subjects, one in the frequency test condition andl7).
one in the recognition test condition, were not The proportion of high-frequency judgments
used in the RT analyses because they produaad the frequency task and the proportion of
RTs greater than 8Ds above the mean in all ofwords accepted (“yes”) on the recognition test
the slow-response conditions X1 2X, and are presented in Fig. 7 as a function of respons
new); their data were maintained in the propospeed (fast, slow) and study conditior(12,
tional analyses below because, although longew). Analysis of the recognition data revealec
their RTs showed the appropriate pattern with main effect of repetitior;(2,46) = 405.06,
respect to the speed manipulation (i.e., thdSe= .0159,p < .001, as well as a reliable
fastest judgments were made in the fast-reepetition-by-speed interactioR(2,46)= 6.41,
sponse condition). MSe= .0077,p < .005. The interaction reflects
As can be seen in Table 1, RTs in the fast-réhe mirror effect that can be seen in Fig. 7. Tha
sponse conditions were considerably faster th#&) in comparison to the slow-response condi-
those in the slow-response conditions, and thin, fast responding resulted in lower hit rates
was true at all levels of repetition and for everfor both 1X and 2< items, but a higher false
subject in both the frequency and recognitioalarm rate.
tests. Thus, our subjects were clearly following Analysis of the frequency data also revealed :
instructions. An ANOVA of the recognition RTsmain effect of repetitiorf;(2,46)= 6.184 MSe=
(using Greenhouse—Geisser adjusted probabild107, p < .005. As well, the repetition-by-
ties) showed significant main effects of responggpeed interaction was just at the .05 significanc
speedfF(1,22)= 84.49,MSe= 212997.53p < level, F(2,46) = 3.06,MSe= .0102,p = .057,
.001, and repetitionf~(2,44) = 8.04, MSe = suggesting a differential effect of study repeti-
83042.79p < .005, as well as a reliable interaction for the fast- and slow-response conditions.

TABLE 1

Response Latencies and Standard Deviations (in Milliseconds) as a Function of Response Instructions (Fast, Slow;
Study Repetitions (new, 4, 2X) for the Frequency-Judgment and Recognition-Memory Tests in Experiment 3

Study repetitions

New X 2X
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

Note N = 23 for both test conditions (see text for details).
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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 bwf implicit memory, of how performance can be
planned comparisons which showed that thafluenced by prior experience in the absence of
proportion of high-frequency judgments forawareness or intent. However, we believe that
both the X and 2< items in the fast-responsethree aspects of our experiments make their con
condition was significantly greater than baselingibution more noteworthy. First, in comparison
[t's(23) > 3.95,p's < .001]. The difference be- to studies examining repetition priming effects
tween X and 2< items in the fast-responseon identification or production tasks (see
condition was not reliablet(P3) = 1.50,p = Gabirieli et al., 1999), many fewer studies have
.148], nor were any of the differences betweeexamined such effects on evaluative judgments
item types in the slow response conditiont’all despite the fact that such judgments play a sig-
(23)< 1. nificant role in everyday life (see Tesser & Mar-
In sum, results from the present responga, 1996). Thus, similar to studies examining
speed manipulation are consistent with thogadgments of fame (Jacoby et al., 1989), truth
from our earlier posthoc analyses of response I@Begg et al., 1992), preference (Kunst-Wilson &
tencies: Fast responses—presumably based Zajonc, 1980; Whittlesea, 1993), knowledge
more automatic, implicit processes—showe(Kelley & Lindsay, 1993), and personality (Srull
positive priming effects such that prior exposur& Wyer, 1979), the present studies help connect
to words increased the likelihood that thosenplicit memory research to the kind of evalua-
words were later judged as “high frequency.” Iive judgments made in many real-world con-
contrast, when slower, “more considered” judgtexts (e.g., Menon, 1983).
ments were rendered, prior exposure had noA second contribution concerns the nature of
measurable influence on performance, sugge#ite judgment itself. Prior studies examining repe-
ing the operation of a bias-correction process.tition priming effects on evaluative judgments
have typically employed novel stimuli that have
GENERAL DISCUSSION no preexisting representations in memory. Fot
The main finding of the present experimentgxample, both the false-fame and false-truth par
is that a single prior exposure can increase thaigms have employed novel or obscure stimul
judged normative frequency of common Englishwhich subjects have likely not previously en-
words. At the most general level, this findingcountered. Studies of trait priming in the social
could be taken as simply another demonstratigndgment literature have also tended to use nove
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stimuli (e.g., the “Donald” paragraph) (e.g.judgments of situational word frequency (e.g.,
Stapel, Koomen, & Zeelenberg, 1998; ThompsoHintzman, 2000), judgments of behavioral fre-
et al.,, 1994), as have studies investigating tlgiency (Menon, 1983), and the nature of esti-
priming of preference judgments (e.g., Koreamation strategies in general (Brown, 1995). Our
melodies: Johnson, Kim, & Risse, 1985; abstracesults could also be related to formal models o
geometric shapes: Kunst-Wilson & Zajoncmemory, such as Hintzman'’s (1988) MINERVA
1980). In contrast, the current experiments exarti-which has been used to explicitly model fre-
ined judgments about stimuli (common Englisiquency judgments. The present results also be:
words) that have extensive preexisting represea-striking similarity to assimilation and contrast
tations in memory. As well, prior research haphenomena as explored in the social judgmer
shown the judgment itself to be one at which subiterature (e.g., Herr et al., 1983; Martin &
jects are quite good (Hasher & Zacks, 198#4chee, 1992). Here, however, we restrict our
Hintzman, 2000; Howell, 1973). This latter pointomments to the fluency hypothesis and the
seems especially important because, given exteource-monitoring framework, as these ap-
sive prior experience, subjects likely had avaiproaches have been most widely applied tc
able a number of different strategies for makingidgment tasks similar to that used in the pres
their frequency judgments (Brown, 1995). Thusent experiments.
demonstrating repetition priming effects on nor- The fluency hypothesis states that experienc
mative judgments is a theoretically important exwith a stimulus, such as a word, produces
tension of prior research (see also Dosher &hanges in the component perceptual and cor
Rosedale, 1991; Menon, 1983; Srull, 1983; Wileeptual processes such that, on subsequent e
son, Houston, Elting, & Brekke, 1996). counters with that stimulus, processing is faste
The third noteworthy contribution of the presand more efficient (Jacoby & Dallas, 1981,
ent experiments concerns the moderating effedgasson, 1989; Whittlesea, 1997). Such fluent
of response latency. Experiment 3 found thaéprocessing then acts as a source of informe
priming in the frequency task occurred only fotion which—in combination with other sources,
judgments rendered quickly; slower judgmentsuch as the goal of the judgment being per
failed to reveal any repetition effects. Imporformed—is used to make attributions about the
tantly, this same speed-dependent pattern wasget stimulus. Although the fluency hypothesis
also found in Experiments 1a, 1b, and 2, whichas largely been used to explain the subjectiv
did not directly manipulate response speed, bekperience of familiarity for episodic events (Ja-
separated responses in a posthoc fashion. Allasby et al., 1989b; Whittlesea, 1993), it also
these findings point to a dynamic process of bigsovides a potential explanation for the priming
followed by bias correction that has been relabtained in the present experiments. Specifi
tively unexplored in the unconscious influencesally, encountering words on the study list in-
and judgment literatures. creased the fluency with which those words
In the discussion that follows, we first dewere later processed on the frequency-judgmer
scribe theories that could potentially explain theest. Given the goal of assessing normative fre
positive priming effects observed in the presemfuency, such fluent reprocessing resulted ir
experiments, simultaneously asking how thedeeightened feelings of familiarity, thus increas-
theories would account for the elimination ofng the probability that studied words were ratec
priming for the slower responses (i.e., the isswes high frequency.
of bias correction). We then relate our findings Note that a critical component of the standarc
to recent theorizing on implicit memory. fluency-based explanation of judgmental bias
, ) . (as applied to the false-fame task, for example
Mechanisms Underlying Judgmental Bias and g the jgea that familiarity stemming for a prior
Bias Correction encounter is an undifferentiated or “sourceless’
The present studies make contact with a nuraubjective experience; that is, the prior en-
ber of different research literatures, includingounter enhances the item’s felt familiarity, but
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does not specify the episodic details surrounfirst recollect-and-adjuststrategy would addi-
ing that encounter. An important question fotionally require subjects to have some idea abou
this approach, then, is how subjects are able tioe direction and magnitude of the bias (see Wil-
avoid fluency-based biases. The most commason & Brekke, 1994).
mechanism appealed to is conscious recollec-Against these possibilities, we found little ev-
tion of episodic details. Thus, in the fame-judgidence in our posttest interviews that subject:
ment task, for example, recollection that a nameere attempting to recollect prior presentation
was presented on a list of nonfamous names aam the study list or to counteract their influence.
allow subjects to avoid the false-fame effect (Ja&hus, in response to Question 2 (“what strateg)
coby et al., 1989; see also Ratcliff & McKoondid you use to make your frequency judg-
1995). Similarly, recollection of episodic detailanents?”), no subject in any of the four experi-
has been shown to allow rejection of recognitioments reported intentionally remembering prior
test lures that are highly similar to studied itemgresentations as a basis for judgment. And, a
(Hintzman & Curran, 1994). reported, subjects consistently underestimates
Importantly, however, such collect-to-re- the percentage of studied words on the fre.
jectstrategy cannot provide a complete explanauency tests, suggesting that their focus was nc
tion of bias correction in the present task ben the relation between test items and the prio
cause recollection would not have specified thgtudy list. We did find some evidence that sub-
correct response. That is, unlike the fame pargcts were aware that prior presentations coult
digm (where recollection can unambiguouslyias their judgments; thus, in response to Ques
identify a name as nonfamous), and unlikdon 5 (“Did the presence of studied words on
recognition (where recollection can unambiguthe test interfere with your ability to make fre-
ously identify a test word as a lure), recollectioquency judgments”), 31 of the 132 subjects
of a studied word in the present task would n@¢23.5%) noted that possibility. However, we be-
have unambiguously identified that item aBeve that this value is likely inflated by the prior
being low frequency. Even with perfect recolguestion (No. 4) which asked them to estimate
lection of prior presentation¢h yes, | definitely the percentage of old words on the test (cf
remember ’'jacket’ being presented earller Schwarz, 1999), thus making it unclear whethel
subjects would still be left with the judgment otheir answer to Question 5 reflected an “on-line”
the word’s preexperimental frequencht how awareness of bias at the time of test or whethe
often is 'jacket’ used in Engligti). it reflected a retrospective assessment of th
Two other ways in which recollection couldpossibilityof such bias. More importantly, only
act to reduce biases from a prior encounter haweof the 132 (4.5%) reported attempting to coun-
also been considered (see Kelley & Jacobyeract a perceived bias. This low value is inter-
1996). First, recollection could trigger an adjustesting, given the clear evidence for bias correc
ment process such that, after first making #on in all four experiments, but is not
heuristic assessment of an item’s familiarityunprecedented; studies in the social judgmen
subjects then systematically adjust this familiarditerature have also reported data consistent witl
ity downward for recollected items. Secondjudgmental correction in the absence of subjec
recollection could prompt subjects to forego fative reports of such correction (e.g., Martin,
miliarity altogether as a basis for judgment an&eta, & Crelia, 1990; Thompson et al., 1994).
instead employ more analytic judgment strate- The present results could also be interprete
gies (i.e., using their own “theory” of normativewithin  Johnson’s source-monitoring (SM)
frequency). A limitation in applying these ideasramework (Johnson et al., 1993). Briefly, this
to the current data, however, is that, in additioframework is concerned with how people de-
to consciously recollecting study items, bothiermine the origin of their memories, for ex-
strategies require that subjects be aware of tlanple, whether a memory was based on inter
potential biasing influence of prior presentationsal/cognitive events or external/perceived events
and be motivated to avoid such bias. As well, thevhether external memories came from one o
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another source (e.g., person A vs. B, television Summarizing, both the fluency and SM ap-
vs. radio, etc.); and on how such identificationgroaches suggest that bias is a likely outcome c
influence, or are influenced by, judgment-reprior exposure and that correction of such bias
lated processes. Although much of the early redll depend upon conscious recollection, or
search within the SM framework was directed aource identification, of previously presented
explicit source judgments, it has more recentliyems. What is not specified in these approache
been used to explain a number of implicit memis (a) how subjects are able to screen out famil
ory phenomena, including false memoryarity from specific prior encounters; (b) how
(Mather, Henkel, & Johnson, 1997), eyewitnesthey adjust their responses (discounting famil-
suggestibility (Lindsay, 1994), false fameiarity) when filtering is not possible; and (c) the
(Dywan & Jacoby, 1990), and unconscious plasonditions under which they switch to more an-
giarism (Marsh, Landau, & Hicks, 1997). alytic judgment strategies, thus obviating the
From an SM perspective, the subject’s task imeed for filtering or adjusting levels of familiar-
the present experiments was to judge the preety All of these seem to be critical issues for fu-
perimental familiarity of test items, while “gat-ture research on judgmental biasing.
ing-out” the familiarity associated with experi-
mental presentations (cf. Raye, Johnson,
Taylor, 1980). Thus, when subjects could no
recollect the experimental source of a test word,
familiarity from that items’ prior presentation We have been discussing the elimination of
contributed to their judgment and priming wabias in a subjects’ slowest responses as due to ¢
observed. When subjects could remember a testive, controlled process based on consciou
item’s prior presentation, they were able to sucecollection or source monitoring. Note that if
cessfully filter out familiarity from that presen-that explanation is correct, then it would mean
tation, base their judgment only on preexperthat our task was severely contaminated by ex
mental familiarity, and no priming effects wereplicit uses of memory. Moreover, it would sug-
observed. Note that, to the extent that such filest that such contamination can occur, evel
tering depends on conscious recollection, thishen standard criteria used to diagnose suc
explanation is effectively identical to the flu-contamination, such as self-reports, implicit/ex-
ency-based explanation described above aplicit dissociations, and the RIC, indicate the
thus would have the same drawbacks. Thuspplicit test to be process pure. Although this is
there was little evidence that subjects were ea-serious charge, we want to quickly add that th
gaged in a process of explicit source monitoringrocesses operating in gudgmentask appear
while performing the current task and little eviimportantly different from those operating on
dence that subjects believed their judgments twore standard implicit tasks measuring identifi-
be biased, both of which would seem to be preation or production (such as naming, percep:
requisites for the filtering of inappropriatetual identification, or fragment completion).
sources familiarity. However, if the reliance orSpecifically, explicit contamination of standard
conscious recollection is relaxed, then the Shmplicit tests usually results in an artifactual in-
characterization may provide more flexibility increase in measured priming. In contrast, explici
explaining how subjects are able to avoid the efontamination of the present test (if indeed sucl
fects of prior presentation on judgment. That igontamination occurred) acted to decrease prim
similar to the criterion-shift argument that hagg. In this sense then, our task appears to hav
recently been applied to the false-memory efunctioned like a “natural” opposition or exclu-
fect (Miller & Wolford, 1999), it seems possiblesion condition similar to that used in the
that implicit retrieval of fragmentary detailsprocess-dissociation procedure (Jacoby, 1991).
could affect the judgment criteria that subjects In contrast to the claim that our task was ex-
used to assess word frequency (see Raye et gligitly contaminated, however, another possibil-
1980). ity is that subjects performed the task as in-

gutocorrection and the Effects of
+ Preexperimental Experience on Implicit
Memory
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structed (i.e., implicitly, with respect to the studyespecially relevant if one is interested in how
list), and thus that the elimination of the bias founconscious influence manipulations would op-
the slower responses occurred automaticallgrate in real-world judgment contexts (cf. Herr
simply as a function of the retrieval of preexperet al., 1983; Srull, 1983; Wilson et al., 1996).
imental exposures. That is, one might speculateNote that our autocorrection account is also
that a fundamental basis for judgments of nocompatible with a recent view of priming put
mative frequency is the (likely unconscious anfbrth by Ostergaard (1998). Ostergaard arguec
in-parallel) retrieval of all prior experiences withthat priming in any task should be interpreted in
the to-be-judged stimulus, followed by a heurighe context of the more general information proc-
tic assessment of the number, strength, or gloledsing demands of that task. By definition, prim-
familiarity of these experiences (see Browring reflects the influence of memory for a spe-
1995; Hintzman, 1988; Whittlesea, 1997). If oneific study experience. However, a subject’s
makes the further assumption that retrieval a@verall ability to perform an “implicit” task will
multiple instances takes time, and that more rékely draw not only on experimentally provided
cent (or more contextually similar) experience€'primed”) information, but also on information
are retrieved faster than more temporally dateghined from preexperimental exposures to rele-
(or more contextually dissimilar) experiencesyant stimuli. An interesting implication of this
then the present results could be explained witherspective is that “in some sense, priming ef-
out recourse to explicit uses of memory (i.e., reéects may be regarded as ‘contamination’ of task
ollection or source-monitoring mechanisms). Operformance by episodic information from the
this autocorrectionaccount, recent (or contextu-study episode” (Ostergaard, 1998, p. 56). This
ally similar) experiences with a to-be-judgedtatement nicely captures the positive priming
event would tend to be accessed early during thffects observed in the present experiments
judgment process, resulting in an overrepreseBubjects were given a task that should have bee
tation of such experiences and thus judgment@nd likely was) predominantly performed via
bias. In contrast, delaying the judgment, either iaccess to thousands of preexperimental expo
response to task demands or the importance sufres to the to-be-judged words. What is note-
the judgment, would allow more remote (or conworthy is that a single, recent exposure was able
textually dissimilar) experiences to be accesse, implicitly “contaminate” those judgments.
reducing the weight of the study experience and Ostergaard’'s (1998) perspective may alsc
thereby producing an apparent correction of tHeave implications for interpreting the effects of
fast bias. our experimental manipulations (i.e., study rep-
Note the implications of this account. First, ietition and LoP). In particular, his Information
would make the term “bias correction” someAvailability (IA) model proposes that the mag-
thing of a misnomer, at least in the sense thatnitude of priming effects on any particular task,
has been treated as an intentionally controlless well as the effects of particular experimental
process (e.g., Wilson & Brekke, 1994). Secondnanipulations, will be moderated by the amount
it would account for the fact, noted above, thaif information available from other (e.g., preex-
subjects expressed little if any explicit knowlperimental) sources contributing to perform-
edge of the existence of a bias or of their atnce. To demonstrate this point, he used a wor
tempts to correct for it. Finally, given that suclhaming task to show that manipulations of study
an autocorrection process would be predicateepetition, word frequency, and study—test delay
on the existence of an established knowledgeay have no observable influence on priming
based about the to-be-judged stimuli, it woultvhen overall naming performance is relatively
imply that judgments about well-known stimulihigh (obtained by instant-onset presentation o
will be qualitatively different from judgmentsthe to-be-named words, a method that presumn
about novel stimuli—as, for example, has beeably allowed preexperimental exposures to the
studied with the false-fame, false-truth, and pewords to play a large role in performance). In
son/trait-priming paradigms. This point seemesontrast, these same manipulations produce
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