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When False Recognition Meets Metacognition:
The Distinctiveness Heuristic

Chad S. Dodson and Daniel L. Schacter

Harvard University

We investigated the contribution of a distinctiveness heuristic to rejecting false memories. Individuals studied
words, pictures, or both types of items and then completed a recognition test on which the studied items appeare
once, whereas the new words appeared twice. Participants who had studied pictures were less likely to falsely rec
ognize repeated new words than were participants who had studied words. We argue that studying pictures prc
vides a basis for using a distinctiveness heuristic during the recognition test; participants infer from the absence
of memory for expected picture information that a test item is “new.” These experiments also investigated the in-
fluence of two variables—diagnosticity and metacognitive control—on the use of the distinctiveness heuristic.
We examined the role of diagnostic information in eliciting the heuristic by varying the proportion of studied
items that appeared as pictures. Compared to a word encoding condition, participants successfully rejected re
peated new words after studying 50, 25, and 33% of the items as pictures in Experiments 1, 2, and 3, respectively
Thus, the distinctive information need not be completely diagnostic (i.e., perfectly predictive of an item’s old-
ness) for participants to use the heuristic. We also show that the distinctiveness heuristic is under metacognitiv
control such that it can be turned on or off depending on participants’ expectations about its usefulness for reduc
ing memory errorse 2002 Elsevier Science (USA)
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Although memory is often durable and accluRoberts, & Seamon, 1997; Hicks & Marsh,
rate, it is also subject to various types of forget:999; Kensinger & Schacter, 1999; Koutstaal,
ting and distortion (Schacter, 1999, 2001). DuSchacter, Galluccio, & Stofer, 1999; Mather,
ing the past several years, increasing experimettenkel, & Johnson, 1997; McDermott, 1996;
tal and theoretical attention has focused on miglcDermott & Roediger, 1998; Schacter, Ver-
attribution errors that occur when some form déellie, Anes, & Racine, 1998).
memory is present but is attributed to an incor- We recently suggested one mechanism for re
rect time, place, or source (for reviews, seducing misattribution errors that we call tttis-
Johnson, Hashtroudi, & Lindsay, 1993; Roediinctiveness heuristic(Dodson & Schacter,
ger, 1996; Schacter, Norman, & KoutstaaR001; Schacter, Cendan, Dodson, & Clifford, in
1998). Demonstrations of errors and distortionwess; Schacter, Israel, & Racine, 1999), a mod
in remembering raise a question with importarf responding in which people expect to remem:-
theoretical and practical implications: How caber vivid details of an experience and make
memory misattributions be reduced or avoided@cognition decisions based on this metacogni
Several studies have shown that a number of dive expectation. When a novel event or item
coding and retrieval manipulations can produdacks the expected distinctive information, peo-
reliable reductions in memory errors such gde can use this absence of critical evidence t
false recall and false recognition (e.g., Gallggject the item.

We provided evidence for the operation of the
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presented theme or lure word (esyveel. When tion in order to judge an item as “old.” Because
later given an old—new recognition test that comelated lure words were never said, the distinc:
tains studied words (e.gspur), new unrelated tiveness heuristic helped participants to avoic
words (e.g.poinf), and new related lure wordsfalsely recognizing them.
(e.g., swee}, participants frequently and confi- Although our previous studies provide evi-
dently claim that they previously studied the redence consistent with the operation of a distinc:
lated lures. This robust false recognition effediveness heuristic, they leave open a fundamen
has been documented and explored in varioted question: What are the necessary condition:
laboratories (e.g., Gallo et al., 1997; Mather et afgr eliciting or “turning on” the distinctiveness
1997; Norman & Schacter, 1997; Payne, Elideuristic? Schacter et al. (1999) reported re
Blackwell, & Neuschatz, 1996; Schacter, Verfaelduced false recognition after pictorial encoding
lie, & Pradere, 1996; Smith & Hunt, 1998). compared to word encoding in a between-sub
Schacter et al. (1999; see also Israel & Schgects design. However, they observed no evi:
ter, 1997) modified the DRM procedure by predence of reduced false recognition for picture
senting each word in an associated list auditorilists compared to word lists in a within-subjects
along with a picture of the item. Compared to design where some associate lists were studie
condition in which participants studied onlyas pictures and others were studied as word:
words (in both visual and auditory modalities)Dodson and Schacter (2001) reported an identi
false recognition of related lures was reduceshl pattern—reduced false recognition for saic
dramatically following pictorial encoding. Schaciists compared to heard lists in a between-sub
ter et al. (1999) argued that the reduction in falgects design but not in a within-subjects design.
recognition was attributable to participants’ As noted by Schacter et al. (1999) and Dodsorl
metacognitive expectation that they should bend Schacter (2001), in a between-subjects de
able to remember the distinctive pictorial inforsign, distinctive information is perfectly predic-
mation. Thus, thabsenc®f memory for this dis- tive ordiagnosticof prior study. If participants re-
tinctive information provides evidence that thenember having seen a picture or having said
test item is new (cf. Rotello, 1999; Strack &word aloud, then they can be certain that the iten
Bless, 1994). By contrast, participants who stu@ppeared on the study list. Conversely, the ab
ied words would not expect detailed recollectionsence of the expected distinctive information pro-
of studied items and, hence, would not basédes diagnostic evidence that the item did nof
recognition decisions on the presence or abseraggpear in the list. In a within-subjects design, by
of memory for such distinctive information. contrast, distinctive information is no longer di-
Dodson and Schacter (2001) reported a simagnostic of prior study. Because participants
lar reduction in false recognition of related lurestudied some lists as pictures and others as wort
after participants said aloud target words ofSchacter et al., 1999) or said aloud some list:
study lists compared to when they heard the taand heard others (Dodson & Schacter, 2001), nc
get items (participants also saw the studie@membering distinctive information about a test
words in both conditions). Dodson and Schactéem does not necessarily mean that the item i
noted that earlier studies provide evidence thabvel; it might mean only that the item was from
people expect to remember information thaine of the lists presented as words. Thus, the col
they have generated themselves (Conway tRasting patterns of false recognition in between:
Gathercole, 1987; Foley, Johnson, & Rayend within-subjects designs can be taken as suj
1983; Hashtroudi, Johnson, & Chrosniak, 198%ort for the idea that participants rely on the dis-
Johnson, Raye, Foley, & Foley, 1981; Kelleytinctiveness heuristic only when distinctive infor-
Jacoby, & Hollingshead, 1989). They suggestedation is diagnostic of prior study and abandor
that in the DRM procedure, participants whahe heuristic when distinctive information is not
said words at study employed a distinctivenesagnostic of prior study.
heuristic during the recognition test; they de- However, there is a confounding feature of
manded access to the distinctive “say” informahe DRM procedure that creates two different
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interpretations of the aforementioned findingbetween-subjects design (i.e., the word-only
of no difference between the false recognitiopresentation in Schacter et al., 1999, and the
rates for the picture and word lists in the withinheard condition in Dodson & Schacter, 2001).
subjects design. As we just noted, one interpré&his cross-experiment observation has beel
tation is that participants abandon the distinconfirmed by Schacter et al. (in press), who pro.
tiveness heuristic because it is no longetuced in a single experiment the trends obtaine
diagnostic. Alternatively, participants may be atin separate experiments by Schacter et al
tempting, but failing, to apply the distinctive-(1999) and Dodson and Schacter (2001). The
ness heuristic selectively to the test items frofact that no additional suppression was founc
the lists presented as pictures. Consider, for efor pictures or said words in the within-subjects
ample, a participant who studies pictures correondition may be attributable to the memory
sponding to the heard worbatter, dough milk, limitations noted above rather than to the fact
and so forth and then encounters the related Iureat distinctive information was no longer diag-
word bread on the recognition test. To avoidnostic of prior study. Thus, data from the DRM
making a false alarm fareadbecause of the ab- paradigm cannot speak conclusively to the im-
sence of expected pictorial information, the paportance of diagnosticity for the distinctiveness
ticipant would have to be able to remember thaeuristic.
butter, dough milk, and other associates ap- Inthe experiments reported here, we examine
peared with pictures in the study list. Howevethe role of diagnostic information in eliciting
if the participant cannot remember the presenttre heuristic. The current experiments also ad
tion mode of the study list—and, thus, cannalress the more general question of the relation
remember which of the lists for which theship between the distinctiveness heuristic anc
heuristic would be useful—then he or she maamiliarity and recollection of source or specific
apply the heuristic globally to all of the tesitem information. The distinctiveness heuristic
items. This global use of the distinctivenesis one instance of a general class of retrieva
heuristic would produce the finding of no differstrategies that participants use to assess remel
ence in false recognition rates to lures assodiered information. (we further consider the dis-
ated to the picture and word lists. tinctiveness heuristic in relation to similar re-
This latter point is important theoretically betrieval strategies later in the General
cause it implies that failure to observe reducddiscussion). As a retrieval strategy for evaluat-
false recognition for pictures or said words itng remembered information, our view of the
the within-subjects version of the DRM paradistinctiveness heuristic is very much consisten
digm might not provide evidence supporting thevith the source-monitoring framework of John-
importance of diagnostic information in turningson et al. (1993) and the constructive memory
on the distinctiveness heuristic. Instead, the$mmework of Schacter, Norman, and Koutstaal
data may speak to the difficulty of rememberin@L998), both of which emphasize the importance
mode of list presentation when making recognif evaluative mechanisms for memory accuracy
tion judgments about related lure words. Indeetfowever, in the context of dual process models
Dodson and Schacter (2001) noted evidencd memory, the distinctiveness heuristic concep-
from their experiments and those of Schacter etally differs from the processes of familiarity
al. (1999) suggesting that participants migtdand recollection. Specifically, in most models,
have been trying to use the distinctivenedamiliarity is based on a unidimensional vari-
heuristic in the within-subjects version of theble that is produced by a variety of factors suct
DRM paradigm, even though the distinctive inas the overall similarity of the familiar item to
formation was not diagnostic of prior studyother items in memory (e.g., Gillund & Shiffrin,
They observed that in the within-subjects pard-984; Hintzman, 1988; Humphreys, Bain, &
digm, levels of false recognition in all condi-Pike, 1989; Murdock, 1982), the frequency of
tions were suppressed compared to the “staorior exposure of the familiar item (e.g., Atkin-
dard” or nondistinctive condition in theson & Juola, 1974; Underwood, 1972), and the
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fluency of processing the recognized item (e.dQywan, Segalowitz, & Webster, 1998). As Jen-
Jacoby & Dallas, 1981). Recollection is thoughtings and Jacoby (1997) argued, familiarity anc
to involve memory for more specific item omecollection of more specific item information
source information, such as multiple features @xhibit an opposition relationship when it
an event, or a remembered event and the conterimes to responding to new words that repeat
in which it occurred (e.g., Anderson & Bowerdifferent lag intervals. When a new word repeats
1972, 1974; Gillund & Shiffrin, 1984; after just a few test items (i.e., a short lag), the
Humphreys et al., 1989; Johnson et al., 1998 peated new word’s familiarity can be counter-
Mandler, 1980). There is sometimes an opposcted by recollecting that the new word was
tion relationship between familiarity and memseen earlier on the test—a clear sign that the te
ory for more specific item information (Jacobyitem must be new because only the new word:
1991) such as when familiar items can be reepeat. By contrast, at the longer lag intervals
jected when more specific information is rethere is an increasing likelihood that partici-
membered (cf. Dodson & Johnson, 1996). Ipants fail to recollect that the repeated new worc
this article, we provide evidence that the distinavas encountered before and mistake its famil
tiveness heuristic constitutes a separate procémsty—derived from previous exposure on the
that contributes to performance when peoplest—for prior presentation in tilstudyphase.
confront a familiar test item but fail to remem-
ber expected source information about it. EXPERIMENT 1

To address the aforementioned questions, weWe began by asking whether studying targe!
use a repetition lag paradigm that was intratems as pictures, rather than words, would
duced by Underwood and Freund (1970) armllow participants to invoke a distinctiveness
modified by Jennings and Jacoby (1997; séwuristic on the recognition test and, thus, avoic
also Fischler & Juola, 1971; Koriat, Ben-Zur, &making false alarms to repeated new words. Th
Sheffer, 1988). In the repetition lag paradigngeneral idea is that after studying pictures, par
participants study a list of words and then conticipants would expect to remember this infor-
plete a recognition test in which the studiechation during the recognition test. Because re
words appear once but the new words appeaeated new words lack this expected
two or more different times. Underwood andnformation, by relying on the distinctiveness
Freund (1970) used a forced choice recognitidreuristic, participants should be able to greatly
test in which each studied word was paired witfteduce false alarms to repeated new words. |
a new word that either occurred for the first timsuch an outcome were observed, it would pro:
or was repeated. Recognition performance wagle evidence for the generality of the distinc-
substantially lower when studied words weréveness heuristic by demonstrating its operatior
paired with repeated new words than when théeyond the DRM paradigm used in previous
were paired with once-presented new wordstudies. We replicated the procedure of Jenning
Jennings and Jacoby (1997) changed the pagsd Jacoby (1997) by presenting the words visu
digm in two ways. First, all test words were preally only, whereas the pictures were accompa:
sented individually, and a judgment of “old” ornied by the auditory presentations of their
“new” was made for each. Second, the lag b&ames. Because any effects of distinctive encoc
tween the first occurrence of a new word and itsg could be a result of either the picture or the
repetition was systematically varied. Jenningsuditory information, we refer to the picture/au-
and Jacoby observed that even though particitory encoding condition as thistinctive en-
pants were specifically instructed to say “oldtodingcondition.
only to words from the study list and not to new We also examined the role of diagnostic in-
words that are repeated, after sufficiently lonfprmation in turning on the distinctiveness
lags, some patrticipants (especially older adultBeuristic. Consider a situation where partici-
made false alarms to repeated new words (fpants study a list in which half the items are pic-
similar results with the same paradigm, seires and half are words (i.e., 50% distinctive
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condition) and are then given a recognition teg{; (range = 2.6-2.7), and word frequency
comprised of all words, with new words repeafrange= 34.2-34.9). Four groups of items were
ing at varying lags. Because the test item mightesented at study, and four groups were pre
have appeared as a word at study, failing to rgented as new items on the test at the four lag ir
member distinctive information is no longer ditervals. Eight different counterbalancing for-
agnostic of prior study, as was the case in thfats rotated the groups of items so that acros
within-subjects version of the DRM paradignparticipants, each group appeared at study an
used by Schacter et al. (1999). However, th@so was presented as a new word in each of th
repetition lag paradigm provides a more diregag conditions at test. This rotation also guaran.
test of the role of diagnostic information in elicteed that across participants in the 50% distinc
iting the distinctiveness heuristic than does th§/e condition, each group of items was pre-
DRM paradigm because the former procedure égnted as a word and picture at study.
not confounded by the “memory for mode of An Apple G3 computer presented all of the
list” presentation issue that blurs interpretatiostimuli in the center of the screen. The pictures
of results from the latter procedure. That is, ijere approximately the same size and fit within
the repetition lag procedure, repeated new6-x 6-in. area of the screen. Each picture was
words are not associated with any specific itenaggso accompanied by the auditory presentatiot
from the study list in the same sense that relatefl its name. The words appeared in lowercas
lure words are linked to specific study lists imetters in size 48-point Geneva font. For eact
the DRM procedure. After studying both picstudy item, the phrase “How many syllables?”
tures and words, it seems reasonable to expegpeared at the bottom of the screen. After a re
that participants will not heavily weight the absponse, the screen cleared and was followed b
sence of memory for distinctive informationa 1-s delay before the presentation of the nex
when making recognition judgments. Thereforatudy item. The 60 study items were randomly
they should fail to reduce false recognition ratéatermixed with the restriction that each third of
of repeated new words relative to participants ithe study list contained an equivalent number o
the 100% distinctive encoding condition. Thesigems from each group.
results would clearly support the importance of The test items were visual words only that ei-
diagnosticity in turning on the distinctivenessher corresponded to the names of the previ
heuristic. ously studied pictures or exactly matched the
previously studied words. Each test item ap-
Method peared in the center of the screen in lowercas
Participants A total of 48 paid volunteers letters in size 48-point Geneva font. The phrast
were recruited from the student population &Old or new?” appeared 1.5 cm beneath eacl
Harvard University. There were 16 participanttest item. The order of the test items was ran
in each of the three conditions: word encodinglom, with the restriction that no more than 3 old
100% distinctive encoding, and 50% distinctiver new items could occur consecutively. All new
encoding. words repeated after either 4, 12, 24, or 48 item:
Design and materialsThe stimuli consisted separated the initial occurrence of the new worc
of 120 Snodgrass and Vanderwart (1980) pirom its repetition. In total, the test was 180
tures and their corresponding verbal labels. #ems long: 60 study items and 60 new items
total of 60 items were studied and also served timt repeated at one of the lag intervals.
the old items on the test. The remaining 60 items Procedure Participants were assigned to one
were the new items on the test. Each new iteof three different study conditions: the word
repeated at either Lag 4, Lag 12, Lag 24, or Lagpndition, the 100% distinctive condition, or the
48. The 120 stimuli were divided into eight50% distinctive condition. In contrast to the pro-
groups of 15 items. The groups were balancegdure of Jennings and Jacoby (1997) and Ur
so that they had similar mean ratings for picturgerwood and Freund (1970), our participants
familiarity (range= 3.5-3.6), picture complex- were given incidental instructions and were told
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that they would have to enter as quickly as pokr overall item recognition. Second, compared
sible the number of syllables in the study itento the false alarm rates to new words on theil
No mention was made of a later memory tedfirst occurrence (hereafter referred to as baselin
The people in the 50% distinctive conditiorfalse alarm rates), participants in the word study
were told that they would see items presentedndition greatly increased their “old” re-
either as pictures or as words. Both these indiponses to repeated new words across the fol
viduals and the participants in the 100% distindag intervals (i.e., 16% baseline false alarm rate
tive condition were told that they would hear thes 32% false alarm rate at Lag 48). By contrast
name of each picture. participants in the 100% and 50% distinctive en-
Immediately after the study phase, everyonending conditions were more successful at re:
received the test instructions. They were tol@cting the repeated new words.
that the test was based on their memory for all For item recognition, we examined hit rates
of the studied items. The participants who stude studied items, baseline false alarm rates t
ied pictures were informed that the test wouldew words, and corrected recognition scores
contain names of the picture study items. In agke., hits minus baseline false alarms). Analyse:
dition, all of the participants were instructed thadf variance (ANOVAs) confirmed that there
the test would contain new words and that theseere no differences between the conditions or
new words would repeat so that they would any of these measures, B (2, 45)< 1.09. We
pear two different times. They were instructedlso conducted signal detection analyses of th
to respond “old” to the studied items only andhit rates and baseline false alarm rates diths
“new” to the new items by pressing the “a” and measure of sensitivity ari@las a measure of
“” keys, respectively. We emphasized to partichias. There were no significant differences be:
ipants that they should respond “new” to the réween the conditions on either of these meas
peated new words. They were warned not trres,Fs < 1.00. Thus, overall old—new discrim-
mistake repeated new words for studied itemsination and bias were comparable across thi
conditions. Within the 50% distinctive condi-
tion, however, recognition rates were higher for
Table 1 displays the probabilities of respondest items earlier studied as pictures than for tes
ing “old” in the three different encoding condi-items earlier studied as words (78% vs 61%, re
tions to studied items, new words, and repeatspectively),F(1, 15)= 27.59,MSe= .008,p <
new words at the four lag intervals. There ar®@001.
two notable patterns in these results. First, hit Figure 1 presents the corrected false recogni
rates to studied items and false alarm rates tion rates of theepeatechew words in the three
once-presented new words were comparahiifferent conditions. These scores represen
across the different conditions, indicating simifalse recognition rates to repeated new word:

Results and Discussion

TABLE 1

Probabilities of Responding “Old” to Studied Iltems, New Words, and Repeated New Words at Each of the Lag Interve
Experiment 1

Repeated new words

Study condition Studied New d’ C Lag 4 Lag 12 Lag 24 Lag 48
Word 72 .16 1.77 .27 .18 .22 .26 .32

100% distinctive 71 11 1.88 .37 .08 12 11 .16
50% distinctive .70 .15 1.70 .32 14 17 17 .22

Note The “new” column contains false alarm rates to the first presentations of the new words. The signal detec
measuresqd’ (discrimination) andC (bias), are derived from the “old” responses to studied and once-presented new iter
“Distinctive” refers to conditions in which participants have studied pictures, with the percentages referring to the pro
tions of pictured studied items.
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FIG. 1. Corrected false recognition rates in the three study conditions to the repeated new words at each o
the four lag intervals in Experiment 1. Lag refers to the number of test items separating the initial occurrence of
the new word from its repetition. Vertical lines depict standard errors of the means.

after subtracting out the false recognition rate tween the 100% distinctive encoding and 50%
new words on their first occurrence. The line aistinctive encoding conditionsi-(1, 45) <
zero, for example, is the point at which there i$.00. The significant effect of lag reflects the
no difference between the false alarm rate fgreater probability of falsely recognizing the re-
repeated new words and the baseline false alapmated new words at the longer lag intervals. A
rate. As expected, participants in the word edennings and Jacoby (1997) discussed, at tf
coding condition were likely to falsely recog-longer lag intervals, there is a heightened proba
nize repeated new words, especially those thaitity that participants will fail to recollect that
repeated at the longer lags. Participants in tliee repeated new word was encountered befol
100% and 50% distinctive encoding groups, band will mistake its familiarity for prior presen-
contrast, show considerably lower false recogniation in the study phase. By contrast, at the
tion rates to repeated new words. We examinatiort lags, such as Lag 4 and Lag 12, the re
the corrected false recognition rates with a Beated new word’s familiarity can be counterec
(Condition) X 4 (Lag) ANOVA that yielded a by recollecting that the new word was seen ear
significant effect of conditiorf(2, 45)= 3.55, lier in the test. Because only the new words re
MSe= .031,p < .05; a significant effect of lag, peat, such recollection is a marker that the tes
F(3, 135)= 10.40,MSe= .005,p < .001; and item must be new.

no significant interaction. Planned comparisons There are two important results from this ex-
confirmed the pattern in Fig. 1; corrected falsperiment. First, our finding of lower corrected
recognition rates were higher in the word encodalse recognition rates in the 100% distinctive
ing condition than in either the 100% distinctiveencoding condition than in the word encoding
encoding conditiork (1, 45)= 6.23,p < .05, or condition conceptually replicates the results of
the 50% distinctive encoding conditidf(1, 45) Schacter et al. (1999) and Dodson and Schact
= 4.23,p < .05. There were no differences bef2001) in the DRM paradigm. As we argued in
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the DRM paradigm, studying all of the items as With respect to the distinctiveness heuristic,
pictures reduces the tendency to falsely recogewever, the lack of overall difference in
nize repeated new words because it providesoll—new discrimination between the word and
basis for invoking the distinctiveness heuristidistinctive encoding conditions indicates that
Participants in the distinctive encoding conditiothe reduced corrected false recognition rate:
expect to remember distinctive informatiorfor repeated new words in the 100% and 50%
about studied items. When these individuals codistinctive encoding conditions is not a by-
front a test item that is familiar (e.g., a repeatgoroduct of generally increased memory. More-
new word) but that fails to elicit memory for pic-over, the lower corrected false recognition
torial information, they infer that the test item igates in the two distinctive conditions cannot
new. However, as we will discuss in greater dése a result of a more conservative respons
tail later, the distinctiveness heuristic appears twas in these conditions, as compared to the
be used primarily for new words that repeat atord encoding condition, because the bi@}p (
the longer lags, when participants are likely tescores did not differ among the three condi-
fail to recollect encountering the words earlier itions.
the test. The second important result is that par-
ticipants still use the distinctiveness heuristic to EXPERIMENT 2
successfully identify repeated new words as Experiment 1 has demonstrated that the us
“new” in the 50% distinctive encoding conditionof a distinctiveness heuristic produces reduce
even though the heuristic is no longer perfectfialse recognition responses to repeated ne\
diagnostic of the items’ oldness. That is, particwords, even when the distinctive information is
pants persist in using the heuristic even whenribt completely diagnostic of the items’ oldness;
is not a reliable indicator that an item is new. participants seem to ignore the base rate of th
It might appear surprising, in light of thedistinctive information. These results naturally
well-known picture superiority effect, that welead us to question the role of diagnosticity in
found no difference in item recognition (i.e., hiactivating the distinctiveness heuristic. At what
rates and false alarm rates) between the 1008wel of unreliability will participants abandon
distinctive and word encoding groups. Howevethe distinctiveness heuristic as a strategy for re
to our knowledge, there is only one other studsponding to test items? More concretely, how
that has examined recognition memory for pianany of the studied items need to be distinctive
tures and words using a between-groups desigefore the heuristic is invoked?
and a verbal test. Jenkins, Neale and DenoWe address this question in Experiment 2. We
(1967) observed no difference in recognitiomsed the same basic procedure as in Experime
memory between participants who had studied except that we varied the number of studiec
pictures and participants who had studied wordems that appeared as pictures. There wer
(i.e., the names of the pictures). By contrasthree different groups of participants in this ex-
many studies have found more accurate recogperiment. As in Experiment 1, one group stud-
tion memory for pictures than for words on @&d only words—an exact replication of the
verbal test when the pictures and words wereord encoding condition in Experiment 1. We
studied together in a single list such as our 50&tso included two other groups of participants
distinctive condition (e.g., Dewhurst & Conwaythat studied a mixture of pictures and words.
1994; Madigan, 1983; Rajaram, 1993; ScarboGome participants saw 25% of the studied item:
ough, Gerard, & Cortese, 1979). Similar findas pictures, and others saw 10% of the items &
ings of comparable memory for two classes gfictures. These latter two conditions were de-
materials when the stimuli are presented in a bgigned to reveal the point at which individuals
tween-subjects manner, but not in a within-sulwould abandon the distinctiveness heuristic,
jects manner, have been found by many r#éius producing false recognition rates to the re
searchers examining free recall performangeeated new words that are similar to those rate
(e.g., McDaniel, DeLosh, & Merritt, 2000). in the word encoding condition.



790 DODSON AND SCHACTER

Method relative proportion of picture and word study

Participants A total of 48 paid volunteers 'f€MS-
from the Harvard University student population ] )
participated in this experiment. There were 1B€Sults and Discussion
participants in each of the three conditions. Because the word encoding condition is an
Design and materialsThe stimuli were iden- exact replication (i.e., identical stimuli and pro-
tical to those used in Experiment 1. The 126edure) of this condition in Experiment 1, we
stimuli were divided into eight groups of 15first compared performance in these two condi-
items. Four of the groups of items were prdions with the goal of combining them. The
sented at study, and four groups served as nawsrd encoding conditions in Experiments 1 and
items that repeated at the different lag interval&.are characterized by similar hit rates to studiec
The word encoding condition was identical titems, false alarm rates to new words, correcte
the corresponding condition in Experiment liecognition rates, and corrected false recogni
participants were presented with 60 words dution rates to the repeated new words,FsI<
ing the study phase. In the 25% distinctive cori-40. To increase our power of detecting differ-
dition, one of the four study groups was preences between conditions in Experiment 2, we
sented as pictures and the rest as words (i.e.,rh&rged the two word encoding conditions from
pictures and 45 words). In the 10% distinctiv&xperiments 1 and 2 into a single word encod-
condition, 6 items were randomly selected frorimg condition.
the four study groups of items to appear as pic- Table 2 presents the probabilities of respond
tures with the constraint that no more than iag “old” to the different test items (i.e., studied,
items could come from the same group. As inew, or repeated new) in the three different con
Experiment 1, each picture was accompaniatitions. We observed a large increase in false
with the auditory presentation of its name. recognition responses to the repeated nev
The study lists and test lists were constructedords, relative to the baseline false alarm rate
in the same manner as in Experiment 1. Hovin both the word and 10% distinctive study con-
ever, in the 10% distinctive condition, theralitions. Interestingly, the false recognition rate
were no pictures within the first or last fivedo repeated new words was suppressed in th
study positions because primacy/recency effec2§% distinctive condition.
might increase the salience of the item. In terms of overall item recognition, an
Procedure We used the same study and te&{NOVA performed on the hit rates to the studied
instructions that we used in Experiment 1. Thigems yielded a significant effedg(2, 61) =
people in the 25% and 10% distinctive condié4.16,MSe= .025,p < .05. A Newman—Keuls
tions were told that they would see either pidest determined that hit rates were significantly
tures or words. No mention was made about tingher in the word encoding condition than in

TABLE 2

Probabilities of Responding “Old” to Studied Items, New Words, and Repeated New Words at Each of the Lag Interve
Experiment 2

Repeated new words

Study condition Studied New d’ C Lag 4 Lag 12 Lag 24 Lag 48
Word 72 19 1.64 .20 21 .23 .27 .32

25% distinctive .58 A1 1.61 .58 .13 13 .10 .18
10% distinctive .63 A7 1.42 .35 .18 .23 .20 .30

Note The “word” condition includes data from the identical condition in Experiment 1. The “new” column contains fa
alarm rates to the first presentations of the new words. The signal detection meagdissimination) andC (bias), are
derived from the “old” responses to studied and once-presented new items. “Distinctive” refers to conditions in whict
ticipants have studied pictures, with the percentages referring to the proportions of pictured studied items.
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the 25% distinctive encoding condition. No othegf condition; a main effect of itenf(1, 30) =
comparisons attained significance. There weps 22 MSe= .013,p < .0001; and a marginally
no differences between the conditions in eithgjgnificant interactiorf=(1, 30)= 3.96,p < .06.
the baseline false alarm rates to the new WOFdSM[hough picture Study items were recognized
the corrected recognition ratés(2, 61)< 1.62. more often than word study items, the difference
In addition, there were no differences in tie in the recognition rates of these two types of
(discrimination) scoredr(2, 61) = 1.02. How- items was larger in the 25% picture condition
ever, an analysis of the biaS)(scores yielded a (759% hit rate for picture study items vs 53% hit
significant effectF(2, 61) = 3.48,MSe= .223, rate for word study items) than in the 10% dis-
p < .05. Participants in the 25% distinctive continctive condition (73% hit rate for picture study
dition were more conservative than were particitems vs 62% hit rate for word study items).
pants in the word condition, as determined by a Figure 2 presents the corrected false recogni
Newman—Keuls test. No other comparisons wefpn rates of the repeated new words at each ¢
significantly different. the lag intervals. A 3 (ConditionX 4 (Lag)
For item recognition in the 25% and 10% diSANOVA of the corrected false recognition rates
tinctive conditions, participants recognized morgielded a significant effect of lag(3, 183) =
test items studied previously as pictures than 8§.77, MSe= .009,p < .01, and no other sig-
words. This pattern was confirmed by a 2 (Comificant effects. Planned comparisons deter
dition: 25% vs 10%)X 2 (Item: picture vs word) mined that false recognition of repeated new
ANOVA of the recognition rates of the picturewords did not differ between participants who
and word study items in the 25% and 10% pi¢rad studied words only and participants in the
ture conditions. There was no significant effectoo, distinctive encoding grougs(1, 61) <
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FIG. 2. Corrected false recognition rates in the three study conditions to the repeated new words at each of
the four lag intervals in Experiment 2. Lag refers to the number of test items separating the initial occurrence of
the new word from its repetition. Vertical lines depict standard errors of the means.
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1.00. However, participants in the word encodkinds of information they believe they should
ing condition exhibited higher corrected falseemember.
recognition rates than did participants in the To assess this possibility, we developed an ex
25% distinctive encoding conditioR(1, 61)= perimental design in which the critical compari-
4.28,MSe= .024,p < .05. son holds the nature of the study and test stimu
These results indicate that participants do nobnstant and varies only participants’ metacog-
require a high degree of predictability to use thaitive expectations. During the study phase, we
distinctiveness heuristic. That is, only a reladsed the identical instructions and procedure a
tively small amount of distinctive study infor-in the previous experiments. However, in con-
mation (25% pictures) seems to be required tast to the preceding experiments, we teste
“turn on” this heuristic. After encoding someparticipants’ memory for only a subset of the
distinctive information, participants appear tstudy items. As with the prior experiments, the
weight heavily its presence or absence whestudied items appeared once and the new worc
making subsequent old—new judgments. appeared twice at either Lag 24 or Lag 48. We
did not use the two shorter lags from previous
EXPERIMENT 3 experiments because the earlier results indicate
The previous experiments have documentebat at the relatively short lags participants often
that studying 25% or more of target items a®collected having seen the new word earlier ol
pictures produces a reduction in false recogrie test and, thus, would have no reason to use
tion responses to repeated new words. We hadistinctiveness heuristic.
interpreted these results as reflecting the use of a’here were four different conditions in Ex-
metacognitive heuristic. Specifically, we argu@eriment 3. One group of participants studied
that people infer from the absence of remembesnly words. Results from thisvord encoding
ing distinctive information about a test item thagjroup should replicate our prior findings; false
the item is novel. However, it is possible thatecognition of repeated new words should sig-
this reduction in false recognition rates does natficantly exceed the baseline false recognition
reflect the use of a strategic metacognitiveate. A second group of participants studied
heuristic. Instead, the reduction might reflect 83% of the items as pictures and was tested or
relatively automatic consequence of encodingoth picture and word study items. Trs$an-
pictorial information; perhaps encoding picturedard distinctive group should also replicate
simply renders old and new items more discrinprior findings and exhibit a lower corrected
inable, thereby producing a reduction in falséalse recognition rate to the repeated new words
alarms to repeated new items (we consider thas compared to the word encoding group. The
issue at greater length later in the General Diemaining two groups were critical for answer-
cussion). If this were so, then there would be ring our question about metacognitive control
need to postulate the involvement of metacogrénd were identical in every respect except for
tive or heuristic processes during retrieval.  the test instructions. Both groups studied 33%
A fundamental question, then, is whether thef the items as pictures but were tested on the
distinctiveness heuristic is characterized by theord study items only; the test contained no
properties of a metacognitive mechanism (e.gitems that had been seen earlier as pictures. Pa
Barnes, Nelson, Dunlosky, Mazzoni, & Narensticipants in theuninformed distinctivgroup re-
1999; Nelson & Narens, 1990, 1994). For inceived standard test instructions; they were told
stance, one essential attribute of a retrievdihat their memories would be tested falt of
strategy is that it is susceptible to cognitivéhe study items. By contrast, participants in the
control (e.g., Dodson & Johnson, 1996). If thenformed distinctivegroup were told that the
distinctiveness heuristic is a metacognitivéest included only the word study items; these
mechanism, then there should be situations individuals were told that they would not be
which people can turn this strategy on or offisked about the picture study items on the
based solely on their expectations regarding tirecognition test.
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The primary comparison in this experimentormed distinctive, and informed distinctive
then, is between the two conditions—informedroups, one of the three groups of items wa:
distinctive and uninformed distinctive—in presented at study as pictures and the remainir
which participants studied 33% of the items asvo groups were presented as words. All three
pictures and then either are or are not informegoups of items were presented as words in th
that the test includes the word study items onlword encoding condition. The groups of items
If the suppression effect is entirely attributablevere counterbalanced across participants so th:
to studying a sufficient number of pictures andach group was presented at study as a pictu
doesnotreflect a strategic process, then particeand word and as a new word that repeated ¢
pants in both of these conditions should perforeach of the two lag intervals during the test.
similarly to each other and to the standard 33% Participants studied 75 items but were testec
distinctive study condition; test instructionson only 50 of them. Specifically, in the standard
should have no effect on performance. All oflistinctive condition, the test contained 25 items
these distinctive study groups should exhibit restudied as pictures and 25 items studied a
duced false recognition rates to the repeategbrds. The test contained 50 items studied a
new words relative to the word encoding condiwords in the remaining three conditions (word
tion. On the other hand, if the test instructioencoding, uninformed picture, and informed
manipulation abolishes false recognition suppicture). In all of the conditions, the test also
pression in the informed distinctive group—theontained 50 new words that repeated at eithe
group that does not expect to be tested on picag 24 or Lag 48. Across participants, the par-
ture study items—then this would be powerfulicular subset of studied items that were subse
evidence that participants are using a mechguently tested was counterbalanced. Overall, th
nism that is under metacognitive control. Thudengths of the study and test lists were identica
we predicted that false recognition rates to recross all conditions.
peated new words would be higher when partic- Procedure The study and test instructions
ipants do not expect to be tested on items thatre the same as those used in the previous e
appeared as pictures during the study phase (freriments. Individuals in the word encoding,
informed distinctive group) than when particistandard distinctive, and uninformed distinctive
pants do expect to be tested on the picture stuciynditions were told that the test would be base
items (uninformed distinctive group). on memory forall of the studied items. Partici-
Method pants in the informed distinctive condition were

o ) instructed that their memories would be tested fo

Participants A total of 75 paid volunteers oy the items seen as words; they would no
were recruited from the Harvard University StUpaye to remember the picture study items. In ad
dent population. There were 15 participants iffon, everyone was informed that the test would
the word encoding condition and 20 participanigyniain new words and that the new words woulc

in each of the standard distinctive, uninformepepeat' We emphasized that they should press t!
distinctive, and informed distinctive conditions.umdu key for the studied items and the “new” key

Design and materialsThe stimuli were 125 ¢, the 'new words. As in the previous experi-

Snodgrass and Vanderwart (1980) pictures afthnis, the participants were warned not to mis
thelr cprrespondlng names. The stimuli were djzeq repeated new words for old words; they
vided into five groups of 25 items. The groupsnquid call the repeated new words “new.”

of items had similar mean ratings for picture fa-

miliarity (range= 3.5-3.7), picture complexity Results and Discussion

(range= 2.6-2.7), and word frequency (32 for Table 3 presents the proportions of “old” re-
each group). Three groups of items were ragponses to the different items in the four differ-
domly intermixed and constituted the study lisent conditions. Item recognition was compara-
The remaining two groups of items served asle across the conditions; there were no
new items on the test that repeated at either Ld{fferences in hit rates to studied items, baseline
24 or Lag 48. In the standard distinctive, uninfalse alarm rates to new words, dr and C
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TABLE 3

Probabilities of Responding “Old” to Studied ltems, New Words, and Repeated New Words at Each of the Lag Interve
Experiment 3

Repeated new words

Condition Studied New d’ C Lag 24 Lag 48

Word encoding .63 .28 1.01 .14 .35 A4
Standard distinctive .63 .23 1.15 21 .26 .23
Uninformed distinctive .55 21 1.00 .36 .20 .22
Informed distinctive .57 21 1.07 .35 .31 .31

Note The “new” column contains false alarm rates to the first presentations of the new words. The signal detection
ures,d’ (discrimination) andC (bias), are derived from the “old” responses to studied and new items. In the standard dist
tive condition, participants study 33% of the items as pictures and are tested on both picture and word study items. In
informed and informed distinctive conditions, participants study 33% of the items as pictures but are tested on the worc
items only. The uninformed group was incorrectly told that the test was based on both picture and word study items, w
the informed group was told the true nature of the test.

scores. As in the previous experiments, particFhese tests indicated that corrected false recoc
pants in the word encoding condition falselyition rates in the informed distinctive condition
recognized more repeated new words than ditid not differ from those in the word encoding
participants in the standard distinctive condieondition. However, participants in both of
tion. There was, however, a dramatic effect dhese conditions exhibited significantly higher
test instructions on the false recognition rate false recognition rates than did participants in
the repeated new words. As predicted, particgither the standard distinctive condition or the
pants in the informed distinctive conditionuninformed distinctive condition; these latter
showed higher false recognition rates to reéwo conditions did not differ from each other.
peated new words than did participants in thEhus, we replicated previous results in that indi-
uninformed distinctive condition. viduals falsely recognized more repeated new
Overall item recognition was similar in thewords in the word encoding condition than in
various conditions; there were no differences ithe standard distinctive condition. Importantly,
either the hit rate to studied items, the baselirmrticipants falsely recognized more repeatec
false alarm rate to new words, or the correctatew words when they were informed that they
recognition rates, alFs(3, 71)< 1.52. In addi- would not be tested on the picture study items
tion, there were no differences between the conempared to the otherwise identical condition in
ditions ind’ (discrimination) orC (bias) scores, which participants were informed that they
Fs(3, 71)< 1.25. would be tested on all of the studied items.
Figure 3 presents corrected false recognition Although participants in the informed distinc-
rates to the repeated new words. Corrected fakbee condition falsely recognized the repeated
recognition rates were considerably lower in theew words at comparable levels as participant
standard distinctive condition than in the worih the word encoding condition, the informed
encoding condition. Critically for the issue ofdistinctive participants did not exhibit an effect
metacognitive control, corrected false recognif lag (i.e., higher false recognition rates to new
tion rates were higher in the informed distincwords repeating at Lag 48 than at Lag 24) that i
tive condition than in the uninformed distinctivetypically observed in the word encoding condi-
condition. A 4 (Condition)x 2 (Lag) ANOVA tion. We have no ready explanation for this ap-
produced a significant effect of conditidf(3, parent anomaly and will explore the issue fur-
71)= 6.17,MSe= .021,p < .001, and no other ther in future experiments.
significant effects. Because of the large number Overall, the data from Experiment 3 indicate
of pairwise comparisons, we used Newmanthat the distinctiveness heuristic is a strategic
Keuls tests to analyze the effect of conditiormechanism that participants can turn on or off
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FIG. 3. Corrected false recognition rates to the repeated new words at the two lag intervals in Experiment 3.
Lag refers to the number of test items separating the initial occurrence of the new word from its repetition. Verti-
cal lines depict standard errors of the means.

depending on their expectations of whether thdégr auditory information, rather than pictorial
will or will not be tested on the picture studyinformation, underlies the distinctiveness
items. Because all features of the two key expéreuristic. To address this issue, we tested thre
imental conditions were held constant except falifferent groups. One group studied only words,
the test instructions, we can be confident thahe studied pictures and heard the name of eac
the distinctiveness heuristic operates undeicture, and one studied words and also hear
metacognitive control and, consequently, thahe name of each word. If auditory information
false recognition suppression is not an autés critical for activating the distinctiveness
matic consequence of encoding pictures duridgeuristic, then this latter word- sound group
the study phase. Studying pictures createsshould perform similarly to the basic picture en-
basis for invoking the distinctiveness heuristiccoding group. However, if auditory information
but only when test instructions indicate that it iss not critical for activating the distinctiveness
appropriate to activate the heuristic. heuristic, then the word- sound group should
EXPERIMENT 4 behave like the word encoding condition.

We have suggested that memory for pictoridfi€thod
information drives the use of the distinctiveness Participants A total of 48 paid volunteers
heuristic under appropriate test conditions. Agom the Harvard University student population
we mentioned earlier, however, this conclusioparticipated in this experiment, with 16 partici-
is not entirely clear-cut because participanisants in each of the three groups.
who studied pictures also heard the name of Design and materialsThe stimuli consisted
each picture. Thus, it is possible that memonyf 120 Snodgrass and Vanderwart (1980) pic:
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tures and their verbal labels. As in Experimentgtes to new words(2, 45) = 1.82; or cor-
1 and 2, participants studied 60 items. The reected recognition rateB(2, 45)< 1.00. In ad-
maining 60 items were presented as new itergion, there were no differences between the
on the test that repeated at either Lag 24 or Lagnditions in eithed’ scoresF(2, 45) = 1.62,
48. The stimuli were divided into four groups obr C scoresF(2, 45)= 1.05.
30 items. The groups had similar mean ratings Table 4 also shows that the false recognitior
for picture familiarity (range= 3.5-3.6), picture rates to the repeated new words at Lag 24 an
complexity (range= 2.6-2.8), and word fre- Lag 48 are similar in the word and word
quency (33 for each list). Four different countersound encoding conditions. A 2 (Lagy 3
balancing formats rotated the groups of items §gondition) ANOVA of the corrected false
that across participants, each list was presentg@&ognition rates produced a significant effect o
at study and also was presented as a new itemgagf, F(1, 45) = 13.42,MSe= .006,p < .001; a
each of the lag intervals. There were three difnarginally significant effect of conditior(2,
ferent study conditions. The word encoding angs) = 2,58 MSe= .026,p < .09; and no signif-
picture encoding conditions were identical tecant interaction. Participants exhibited higher
those conditions in Experiment 1. In the ward false recognition rates to the new words that re
sound encoding condition, people heard thgeated at Lag 48 than to those that repeated
name of each word and saw the visual form efag 24. Planned comparisons confirmed tha
the word on the screen. corrected false recognition rates were lower in
Procedure The study instructions were thethe picture encoding condition than in either the
same as those used in the prior experiments.Wrd encoding conditior;(1, 45)= 3.97,MSe
the word + sound encoding condition, partici-= 026,p = .05, or the word+ sound encoding
pants were informed that they would hear thgondition, F(1, 45) = 3.76, MSe = .026,p <
name of each word that appeared on the screays. False recognition rates did not differ in the
The test instructions were identical to those iftter two conditionsF(1, 45)< 1.00. The high
the earlier experiments. Participants were iffa|se recognition rates in the wotdsound con-
formed that the test would contain old items angition demonstrate that the distinctiveness
new items that would repeat. heuristic is not based on auditory information
about the studied items. Instead, the heuristic i
activated only after participants have studied
Table 4 presents the probabilities of respongictorial information. However, we must note
ing “old” to the studied, new, and repeated newne qualification to this conclusion. In the DRM
words in the three different conditions. Itenparadigm, we have shown that saying words
recognition rates were similar across conditionaloud at study, rather than hearing the words, i
There were no differences in hit rates to studieglifficient to activate the distinctiveness heuristic
items, F(2, 45) < 1.00; baseline false alarmbecause there is a lower false recognition rate t

Results and Discussion

TABLE 4

Probabilities of Responding “Old” to Studied Items, New Words, and Repeated New Words at Each of the Lag Interve
Experiment 4

Repeated new words

Study condition Studied New d C Lag 24 Lag 48
Word .62 .18 1.30 .34 .27 .30
Word + sound .61 17 1.31 .34 .24 31
Picture .62 12 1.64 49 11 .18

Note The “new” column contains false alarm rates to the first presentations of the new words. The signal detection |
ures,d’ (discrimination) andC (bias), are derived from the “old” responses to studied and once-presented new items.
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the critical lures in the say encoding conditionestigated this issue by manipulating partici-
than in the hear encoding condition (for resulgsants’ expectations about whether or not the tes
and discussion, see Dodson & Schacter, 200%jould contain items studied as pictures. We
Thus, auditory information does not drive theompared two different conditions that were
distinctiveness heuristic when it has been paislentical in every respect except for the particu-
sively heard, rather than self-generated, duririgr test instructions; participants in both condi-
the study task. tions studied a mixture of pictures and words
but were tested only on the items studied a:
GENERAL DISCUSSION words. When participants were informed that
In four experiments, we examined the distindhey would not be tested on the picture study
tiveness heuristic with a repetition lag paratems, they did not engage the distinctivenes:
digm. Participants studied words, pictures, or laeuristic and, consequently, falsely recognized ¢
mixture of both and then completed a recognirumber of the repeated new words. By contrast
tion test in which studied items appeared onaghen they were (incorrectly) informed that the
and new items appeared twice. All of the expetest was based on all of the studied items, partic
iments demonstrated that participants in thpants used the heuristic and rejected the re
word encoding condition were vulnerable tgeated new words. These results indicate the
falsely recognizing the repeated new words, etfze distinctiveness heuristic is under metacogni
pecially when the words repeated at one of thiwe control such that it can be turned on or off
longer lag intervals such as Lag 24 or Lag 48epending on participants’ expectations abou
Studying pictures, however, produced a redudts usefulness for reducing memory errors.
tion in false recognition rates to the repeated These results are consistent with other result:
new words. This finding conceptually replicatefom our lab showing that participants exert
the results of Dodson and Schacter (2001) asdme degree of control over the use of the dis-
Schacter et al. (1999) in the DRM paradigm. Wenctiveness heuristic (Schacter et al., in press)
interpret this suppression effect as the outconhe that study, we used the DRM paradigm and
of a metacognitive heuristic in which individu-found that participants could turn the distinc-
als infer that a test item is novel from the altiveness heuristic on or off depending on the de-
sence of memory for expected distinctive informands of the retrieval test. With a standard
mation. These experiments also investigated tbéd—new recognition test, we replicated previ-
influence of two variables—diagnosticity andus results and found that false recognition rates
metacognitive control—on the use of the disto semantically related lure words were lower
tinctiveness heuristic. after picture encoding than after word encoding.
Consider first the role of diagnostic informaHowever, this suppression effect after picture
tion, which we examined by varying the proporencoding was nearly eliminated with a “mean-
tion of studied items that appeared as picturaag” recognition test on which participants were
Compared to a word encoding condition, partidnstructed to respond “old” to any test items that
ipants successfully rejected repeated new wordgtched the theme or gist of studied items
after studying 50%, 25%, and 33% of the item@rainerd & Reyna, 1998). Under this latter
as pictures in Experiments 1, 2, and 3, respecendition, there is no reason for participants to
tively. Thus, the distinctive information need notonsider whether test items possess distinctive
be completely diagnostic—(i.e., perfectly preproperties that are characteristic of studied
dictive of an item’s oldness) for participants tatems. Thus, these results indicate that suppres
use the heuristic. Instead, a relatively smadlion of “old” responses to related lures is not an
amount of distinctive study information appearautomatic consequence of encoding pictorial in-
to be sufficient to “turn on” this heuristic. formation. Instead, the effect depends critically
The second critical issue we examined ign retrieval conditions that do or do not elicit
whether or not individuals exert metacognitivéhe strategy that we call the distinctiveness
control over the distinctiveness heuristic. We inheuristic.
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One further intriguing feature of our resultsuggest that participants can use the distinctive
concerns whether or not there are costs to usingss heuristic in a relatively specific or targetec
the distinctiveness heuristic. If individuals remanner that does not merely result in a gener
spond on the basis of the absence of memory faty more conservative response bias.
pictorial information about a test item, then one Consider next the distinctiveness heuristic in
might expect that using such a criterion woulcelation to issues concerning familiarity and rec-
lower recognition rates of test items that werellection of source information. The repetition
studied as words because memories for the wdedy paradigm illustrates the separate contribu
items would not contain the critical pictorial in-tions of familiarity, recollecting source-specify-
formation (at least not to the same extent asg information, and the distinctiveness heuris-
would memories for the picture study items)tic. Familiarity contributes to the correct
Specifically, one reasonable prediction would beecognition of earlier studied items. But it also
that participants who used the distinctivenedsads to the incorrect acceptance of repeate
heuristic would exhibit lower hit rates to thenew words when participants fail to recollect
items studied as words than would participangpecific item information about encountering
who did not use the heuristic. To examine thiie new words earlier in the test and do not in.
issue, we focused on the two conditions fromioke the distinctiveness heuristic. Recollecting
Experiment 3—the informed distinctive and unitem-specific information, of course, contributes
informed distinctive groups—that were identito the correct recognition of studied items. It
cal in every respect except that participants sso can underlie a “recall-to-reject” process in
one condition were informed that the test inwhich participants correctly reject repeated new
cludes only word study items and participants iwords because they recollect seeing the ne\
the other condition were not so informed. Alword earlier on the test list (for discussion of re-
though participants in the informed conditiorcall-to-reject processes, see Clark & Gronlund.
did not use the heuristic and showed signifit996; Rotello & Heit, 1999; Rotello, Macmil-
cantly higher corrected false recognition ratdan, & Van Tassel, 2000). This recall-to-reject
than did participants in the uninformed condiprocess probably occurs frequently for new
tion, the two conditions yielded highly similarwords that repeat at one of the shorter lags suc
responses to the word study items. As seenas Lag 4 or Lag 12. Use of the recall-to-reject
Table 3, hit rates (.57 vs .55) and baseline falpeocess can account for the finding that in all
alarm rates (.21 vs .21) were nearly identical iconditions, the false recognition rate for the new
both conditions. These data suggest that therensrds that repeat at Lag 4 or Lag 12 is not sig:
no cost to using the distinctiveness heuristic. nificantly different from the baseline false

The apparent lack of a cost in item recogniecognition rate. The new words that repeat a
tion from using the distinctiveness heuristic prathe longer lags, however, are falsely recognizec
vides one explanation of why people persist isignificantly above the baseline rate (when the
applying the heuristic even when it is not highlgistinctiveness heuristic is not invoked) because
diagnostic of an item’s oldness (e.g., when 25%articipants fail to recollect encountering the
or 33% of the studied items appeared as pinew words earlier on the test list (i.e., are not
tures). On the one hand, it might seem counteaable to use a recall-to-reject process). Partici
productive to use the distinctiveness heuristipants, therefore, misattribute the new words’ fa-
and thus heavily weigh memory for pictorial inmiliarity to their having been studied. Thus, the
formation, when only 25% of the studied iteméag effect in the word encoding conditions—that
were seen as pictures. On the other hand, if these greater corrected false recognition rates tc
is no cost to invoking the heuristic then it mighhew words repeating at long lags rather than a
indeed be reasonable to apply it even when dishort lags—is primarily attributable to failures
tinctive information is not highly diagnostic be-in recollecting that the new words were seer
cause false alarms to repeated new words are eatlier in the test. According to this account, any
duced with no cost to hit rates. These resulisconsistencies in the magnitude of this lag ef-
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fect across experiments are attributable to difively, it might be preferable to refer tepécture
ferences in the use of this recall-to-rejedteuristicand avoid the potential pitfalls with the
process. concept of “distinctiveness.” However, we have

Finally, participants activate the distinctivepreviously found that patterns of false recogni-
ness heuristic when they encounter a familigion reduction observed after pictorial encoding
test word (e.g., a repeated new word), have stugke also seen with another type of distinctive in-
ied distinctive information, and believe that it iSormation (saying words aloud vs hearing them)
useful to invoke the heuristic. It is in this situafDodson & Schacter, 2001). Therefore, it seems
tion that participants infer that the failure to reneedlessly narrow to use a label such apitie
call expected distinctive information signifiegure heuristicfor a strategy that appears to oper-
that the test item is new. Importantly, the activeate the same way with different kinds of distinc-
tion of the distinctiveness heuristic is contingeritve information. Thus, we believe that the
on failing to recollect item-specific informationdistinctiveness heuristic captures the generality
about seeing the new word earlier in the test of processing that occurs after studying different
during the study phase. kinds of distinctive material.

From the above description of the distinctive- We believe that the data from these experi:
ness heuristic, our account predicts that the falsgents and others from our lab are best explaine
alarm rates to once-presented new items (i.by a distinctiveness heuristic. Are there alterna:
the baseline false alarm rates) will be lower aftéive accounts that could also explain the ob-
picture encoding than after word encoding. Thaerved findings? For instance, can “memory
is, because new test items will not evoke menstrength” differences between the items studiec
ory for pictorial information, even though theyas pictures and those studied as words accou
will occasionally pass a familiarity criterion,for our finding lower corrected false recognition
this absence of expected distinctive informatiorates after picture encoding than after word en
should be used to reject the new test items. Exeding? If the items studied as pictures are mor
dence for this effect, however, is mixed. In confamiliar than the items studied as words, ther
ditions in which participants studied all pictureshere should be a similar effect on false recogni
(i.e., the 100% distinctive [picture] encodingion rates to new items—a mirror effect—so that
conditions in Experiments 1 and 4), the baselirteere are lower false recognition rates to new
false alarm rate is lower than in the correspoitems after studying pictures than after studying
ding word encoding conditions. However, whewords (e.g., Glanzer, Kim, & Adams, 1998).
participants studied a mixture of pictures an@lhe main problem with this account is that al-
words, the results are inconsistent; sometiméisough false alarm rates to the once-presente
there is a lower baseline false recognition rateew words (baseline false alarm rates) were
after picture encoding than after word encodindpwer after studying all pictures than after
such as performance in the 25% distinctive costudying all words, there were no differences in
dition in Experiment 2, and sometimes there isit rates, nor were there differences in overall
no difference in the baseline false alarm rate aslscriminability, as measured laiy or corrected
function of the encoding condition, such as theecognition scores. Hence, use of the distinc
50% distinctive condition in Experiment 1. Thigiveness heuristic does not appear to depend ¢
inconsistency might be attributable to a floor ektrength differences because overall item recog
fect in the baseline false alarm rates that maskion did not vary across conditions in which
differences between encoding conditiongpeople either suppressed or did not suppres
Nonetheless, further research is needed to dalse recognition responses to the repeated ne
amine the issue. words. An alternative possibility is that partici-

One potential problem with using the ternpants are generally more conservative afte
distinctiveness heuristiis that it is difficult to studying pictures, or a mixture of pictures and
predict a priori what participants will view aswords, than after studying all words. Except for
distinctive or subjectively memorable. Alternathe 25% condition in Experiment 2, false recog-
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nition suppression did not correspond with us@.g., hearing all of the words). Hicks and Marsh
of a more conservative criterion. In short, neif1999) argued that studying items from different
ther strength nor criterion shift accounts casources reduces false recall when participants
readily explain our results. recall judgments are contingent on remember
Our view of the distinctiveness heuristic fitsng source information about the items. That is,
well with a basic assumption of Johnson et al.jgarticipants are able to reject false memorie:
(1993) source monitoring framework that parthat lack expected source information such a:
ticipants can recruit a variety of different decimemory for having generated the items from ar
sion strategies when making memory judganagram during the study phase. Thus, botl
ments. A number of studies have documentedicks and Marsh’s proposal and our notion of a
that people use a strategy, comparable to the diistinctiveness heuristic depend on decisior
tinctiveness heuristic, when they attribute testiles in which the failure to retrieve particular
items to a particular source (e.g., Andersommformation about an event is diagnostic of the
1984, Foley et al., 1983; Hashtroudi et al., 198®vent’s nonoccurrence.
Hicks & Marsh, 1999; Johnson et al., 1981; Kel- The distinctiveness heuristic is also similar to
ley et al., 1989). For instance, Johnson et a. metacognitive heuristic, referred to as the
(1981) observed that individuals who had geneftack of knowledge” inference by Collins and
ated some words and heard an experimenmlleagues, that contributes to how people an
present others during the study phase displays@er questions (e.g., Collins, Warnock, Aiello,
a marked bias on a later test when they iden& Miller, 1975; Gentner & Collins, 1981). For
fied the origin of various test items (i.e., wer@xample, most people can confidently answe
they new words or were they previously genethat they have never shaken hands with Richar
ated or heard?). Participants who falsely recoftixon because they would expect to remembe
nized new words were nearly three times moraeeting someone so well known. The lack of
likely to respond that the items had been previnowledge about what is assumed to be such
ously heard spoken by the experimenter thanemorable event is used as evidence that th
that they had been previously generated by tlegent did not occur. A similar metamemorial in-
participant—what Johnson et al. referred to derence, based on the perceived memorability o
the “It had to be you” effect. This decision biagest items, affects participants’ tendencies tc
appears to reflect participants’ metamemoridhlsely recognize new words (e.g., Brown,
beliefs that self-generated information is moreewis, & Monk, 1977; Strack & Bless, 1994; cf.
memorable than heard information (Johnson &otello, 1999; Wixted, 1992). That is, new
Raye, 1981). Therefore, familiar test items thatords that are judged as particularly salient ol
fail to evoke any source-identifying informationmemorable, such as a participant’'s name, ar
are more likely to be judged as heard thamore often correctly rejected than are less
judged as generated given the expectation thasdlient or memorable new words (for an analo-
the items had been generated, they would ceeus “| would have seen it if it had been there”
tainly be remembered as such. strategy with memory for visual scenes, see als
Hicks and Marsh (1999) demonstrated thatBrewer & Treyens, 1981). In sum, the results
similar metacognitive strategy reduces the recdibm these different paradigms point to the exis-
of false memories in the DRM false memoryence of a fundamental metacognitive inference
paradigm (e.g., Roediger & McDermott, 1995)process that is based on the absence of memo
They observed that participants who had studiddr expected distinctive information.
lists of related words (e.gtired, bed dream) The present experiments, in combination with
from two different sources, such as generatimgher results from our lab, indicate that a strate
words from anagrams and hearing words, wetgc retrieval process that we refer to as the dis
less likely to falsely recall a critical lure wordtinctiveness heuristic represents a third factol
(e.g., sleep than were participants who hadaffecting recognition performance in addition to
studied the lists of words from the same sourdamiliarity and recollection of item-specific in-
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formation. The central findings of the preserttollins, A., Warnock, E. H., Aiello, N., & Miller, M. L.
experiments—that the distinctiveness heuristic é19b75)- F;eisocn"l‘? "O('gd'”igmp'e‘e kt”‘t’_""'edg’z In D.
. T . . . . oprow . Collins S.)Representation ana un-
is used eve_n Wher_‘ dIStht“_/e m,formatlon Is not derstanding: Studies in cognitive sciendéew York:
perfectly_dl_agnostlc of an item’s oldness, that  academic Press.
the heuristic reflects the operation of expect&onway, M. A., & Gathercole, S. E. (1987). Modality and
tions that are under metacognitive control, and long-term memoryJournal of Memory and Language
that using the heuristic appears to entail little 26,341-361. iy _
t—raise questions concerning the pro ertieDgese, J. (1959). On the prediction of occurrence of particu
cos h q . . _g p_ P lar verbal intrusions in immediate recdiburnal of Ex-
of the “it had to be you” heuristic described by  perimental Psycholog$8s, 17-22.
Johnson et al., (1981) and the lack of knowledgewhurst, S. A., & Conway, M. A. (1994). Pictures, images,
inference described by Collins (e.g., Collins et and recollective experiencdournal of Experimental
al., 1975) and others. Do these heuristics, like Egg’gh%’gg’: Learning, Memory, and CognitjoR0,
the d'Stm(_;tlveneSS h_eu”St'C'_ o_perate under COBadson, C. S., & Johnson, M. K. (1996). Some problems
ditions of imperfect diagnosticity? Are they, to0, it the process dissociation approach to memory.
susceptible to metacognitive control? And do Journal of Experimental Psychology: GeneraRs,
these heuristics have few costs associated with 181-194. .
them, in line with our findings regarding the disP°ds0™ C. S., & Schacter, D. L. (2001). "If | had said it |
tinctiveness heuristic? We think that these are would've remembered it”: Reducing false memories
Inc o~ . : o o - with a distinctiveness heuristi®sychonomic Bulletin
promising questions that merit investigations in g Review 8, 155-166.

future studies that examine the relation betwe@ywan, J., Segalowitz, S. J., & Webster, L. (1998). Source
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