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Dual Task Demands and Gist-Based False Recognition of Pictures
in Younger and Older Adults

Wilma Koutstaal, Daniel L. Schacter, and Carolyn Brenner

Harvard University

In a yes/no recognition paradigm using categorized pictures (Koutstaal & Schacter, 1997), older adults show
high rates of false recognition of category items where many related items are studied; they also show high levels
of veridical recognition of targets from such categories (where gist-like memory representations might be suffi-
cient) but impaired recognition of one-of-a-kind items (where item-specific memory may be required). Dual task
demands at study were used to equate older and younger adults on veridical memory for one-of-a-kind items, bu
older adults still showed elevated false recognition. When we compared young adults under dual task conditions
to a young control group, dual task performance at study, or at both study-and-test, substantially reduced veridi-
cal memory but did not reduce false recognition. Dual task demands at test also did not affect false recognition.
Gist-based false recognition of pictures is robust to changes in encoding resources that exert substantial effects o
veridical memory. © 2001 Academic Press
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The amount of attention that we devote to a Perhaps the most straightforward application
given task admits of many degrees or gradationsf this methodology has been to examine the
We can perform atask with marked “singleness afosts of limited attentional resources Yeridi-
purpose,” devoting virtually all of the attentional,cal memory. What are the consequences for ou
perceptual, and general cognitive—evaluative réater ability to recall or recognize an event, ob-
sources that we can muster to the task at hand. \(éet, or other stimulus if—at the time of our ini-
can also perform a task under varying degrees tiél experience of it—we can accord it only lim-
distraction or with competing purposes, attempited attention because we are (simultaneously
ing to negotiate between and accommodate tlagtempting to meet the requirements of anothel
demands of more than one task or goal concurask? Are similar effects found if the additional
rently. Laboratory analogs of these two contrastask is imposed not at the time of encoding but
ing conditions—created by requiring participantsit the time of attempterbtrieval—during our
to perform only a single task or to concurrentlyefforts to recall or recognize the stimulus? Here,
perform two tasks—have been used to exploraterest focuses on the effects of varying atten-
many aspects of sensory, motor, and cognitiviional demands on memorgccessibility the
processing (Bourke, Duncan, & Nimmo-Smithjikelihood that target events that were experi-
1996; Pashler, 1994). Dual task methodology hanced will be successfully recalled or recog-
been particularly fruitful in probing the role of at- nized or, stated in terms of errors, the probabil-
tentional processing in long-term memaory. ity of negative errors or “errors of omission”

(“misses”). A key finding from investigations
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smaller decreases in memory (e.g., Baddeléyo, & Gallo, 1998), and performance of a sec-
et al., 1984; Craik et al., 1996; lidaka, Andersomgndary task at test has been associated with an ir
Kapur, Cabeza, Okamoto, & Craik, 1999; Navetereased likelihood of misattribution errors (Ja-
Benjamin, Craik, Guez, & Dori, 1998; Nyberg,coby, Woloshyn, & Kelley, 1989; Jacoby, 1999b).
Nilsson, Olofsson, & Backman, 1997) althougfThe imposition of dual task requirements during
this “protection of retrieval” may be accompanie@ncoding or retrieval among healthy young indi-
by decrements in performance on the secondarigluals also allows exploration of across-popula-
task (e.g., Anderson, Craik, & Naveh-Benjamirtjon differences: Does dual task performance lead
1998; Craik et al., 1996; Naveh-Benjamin et alyounger adults to show patterns of memory per-
1998), particularly for free recall and cued recallformance (either in terms of accessibility, or in
Dual task conditions also may be used to exerms of accuracy) that are similar to those found
plore the effects of varying attentional demandm other populations, such as the memory deficits
on memornyaccuracy(Koriat & Goldsmith, 1996; that may be associated with normal cognitive
Koutstaal & Schacter, 1997a) or the likelihood ofging (e.g., Anderson et al., 1998; Craik, 1982;
positive errors or “errors of commission.” Al- Craik & Byrd, 1982; Whiting & Smith, 1997)7?
though human memory is often accurate or “true” The present study, which examines both
to both the general outlines of the past and teeridical and false recognition in older and
more specific features of particular episodes, it ipounger adults under conditions where youngel
also—and equally importantly—prone to erroradults were exposed to dual task demands at el
with errors including not only failures to accessoding, retrieval, or both encoding and retrieval,
information about the past but also various formeelates to each of these issues. More specifically
of memory distortions and misattributions (Esteshe experiment reported here addresses thre
1997; Johnson, Hashtroudi, & Lindsay, 1993primary questions. The first focuses on false
Roediger, 1996; Schacter, 1995, 1999; Schactegcognition in older and younger adults but uses
Norman, & Koutstaal, 1998). For example, thelual task methodology to equate the two age
different characteristics of a complex event magroups on veridical recognition in certain condi-
be misconjoined or misaligned, as when we migions. The second and third also focus on false
takenly ascribe a particular event that did occur teecognition but compare the performance of
an incorrect location or time (Johnson etalyounger adults under specific dual-task versus
1993), or we may confuse “similar-seeming” busingle-task conditions. The motivation for these
not previously encountered objects (peopleuestions and relevant findings from prior stud-
names, pictures, words) with objects that we dides are outlined below.
in fact, experience. Are such “positive” err@iso ) )
more likely under dual-task compared to single! "€ Matching Question
task conditions? Here, dual task conditions dur- Several studies have shown that older adults
ing encoding and/or attempted retrieval have bedmdividuals aged 60 years and above) may be
thought to increase the likelihood that particimore susceptible to false recall and false recog-
pants will rely on a general sense of familiarity, onition than are younger adults (e.g., Rankin &
comparatively broad undifferentiated assessausler, 1979; Smith 1975; for review see
ments of the similarity of tested items to previ-Schacter, Koutstaal, & Norman, 1998). For ex-
ously encountered items, rather than more demple, evidence from conditions where partici-
tailed or specific forms of “recollection” (e.g., pants are asked to intentionally learn semanti-
Jacoby, 1991; Jacoby, Toth, & Yonelinas, 1993);ally related lists of words, where each of the
and generally these conditions have been foundteords in the list (e.g.bed rest awake tired,
increase “errors of commission.” For examplegdream etc.) is an associate of a nonpresented
higher levels of false recognition of semanticallycritical” theme or lure word (e.gsleep;Deese,
related lures have been found under dual tasl®59; Roediger & McDermott, 1995), suggests
conditions at study than under a single tasthat older adults are more likely to incorrectly
(Mandler & Worden, 1973; but also see Seamomyroduce or “intrude” the semantically related
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theme words during free recall than are younge& Schacter, 1997b) but also in follow-up exper-
adults (Kensinger & Schacter, 1999; Norman &ments where the conditions at encoding and/or
Schacter, 1997; Tun, Wingdfield, Rosen, & Blanretrieval were modified in an attempt to reduce
chard, 1998). Older adults may also show highdalse recognition (Koutstaal, Schacter, Galluc-
levels of false recognition of the semanticallycio, & Stofer, 1999). Age-related increases in
related lures (Norman & Schacter, 1997; Schadalse recognition remained both when partici-
ter, Israel, & Racine, 1999; Tun et al., 1998), inpants were explicitly encouraged to attend to
cluding lures that are only weakly associated tdifferentiating or distinctive perceptual features
the study list theme (Tun et al., 1998), and magf the objects during study and when careful
produce their false recognition responses mof@em-by-item” monitoring was required during
rapidly (Tun et al., 1998) than do younger adultdesting. (In the latter condition, participants
Age-related differences in false recognitiorwere asked to separately designate items a
have been found to be especially pronouncethld and identical” to items they had studied,
however, for pictorial stimuli. Using a catego-“new but related” to items they had studied, or
rized pictures paradigm (Koutstaal & Schactefnew and unrelated” to the studied items.) In
1997b) in which older and younger participant@ach case, although older adults clearly benefit-
were first shown different numbers of objectded from additional encoding or retrieval sup-
from various object categories (e.g., 1, 9, or 18ort (as shown by comparison with older con-
different exemplars of cats, shelves, or teddirols who were not given such support), their
bears) and then later were asked if they recogate of false recognition remained elevated
nized those items and new items that were frormbove that for younger adults. Elevated false
those same categories, we found a clear effeacognition among older adults was also ob-
of category size on false recognition. Both oldeserved when encouragement to notice differen-
and younger adults were more likely to falselftiating features was provided at both encoding
claim to recognize lure items as an increasingnd retrieval.
number of categorically similar items were Critically, the finding of increased false
studied. (For similar effects of category size omecognition of categorized items in older adults
false recognition of semantically related wordswas also accompanied by a marked, and repea
and abstract patterns, see, respectively, Arndt &ly observed, divergent pattern weridical
Hirshman, 1998; Robinson & Roediger, 1997recognition for the two age groups. Whereas
Shiffrin, Huber, & Marinelli, 1995; and Homa, older and younger adults showed essentially
Cross, Cornell, Goldman, & Schwartz, 1973gequivalent levels of veridical recognition for
Omohundro, 1981.) However, the rate of falstems from categories where many exemplars
recognition in the many-exemplar categoriebad been presented, older adults showed sut
was strongly affected by the age of participantsstantially reduced veridical recognition for
Whereas for the largest categories, youngéems where onlpneor no categorically related
adults (between the ages of 18 and 35 yearexemplars had been presented. The combinatio
showed false recognition rates of 25-35%, thef these three results—(a) equivalent hits by
false recognition rates of older adults (aged 66lder and younger adults for studied items from
to 75 years) were considerably greater, rangingrge categories, (b) elevated false recognitior
between 60 and 70%. Moreover, these age digmong older adults for these same (large) cate
ferences in false recognition of categorically regories, and (c) depressed correct recognition ir
lated objects proved to be remarkably consisslder adults for one-of-a-kind items—suggested
tent. Elevated false recognition among oldethat older adults were relying on knowledge
compared to younger adults was observed nobncerning the general kinds of items they hac
only across three experiments that used a simtudied to a greater extent than were younge
ple incidental encoding task (participants weradults. All three findings would be explained if
asked to indicate how much they liked each pioslder adults were especially influenced by the
ture) and an old/new recognition test (Koutstaajeneral perceptual or conceptual similarities of
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the items they had encountered, what has beergent levels of memory for such “one-of-a-
called “gist” (Brainerd, Reyna, & Kneer, 1995kind” items—suggesting they possessed similat
Reyna & Brainerd, 1995) or general-similaritjevels of item-specific memory—would the dif-
information (Curran, Schacter, Norman, &erence in the false recognition rates of older
Galluccio, 1997; Hintzman, 1988; Hintzmarand younger adults also be reduced, or possibl
& Curran, 1994, 1995). If, compared to theieven eliminated? Or, if younger adults’ veridical
younger counterparts, older adults were espeecognition of one-of-a-kind items was some-
cially relying on their knowledge of the generahow reduced to match that of older adults,
types or categories of objects they had studiedwmuld younger adultalso show higher rates of
make recognition decisions, then their recognsimilarity-based false recognition, rates more
tion of target items from categories where margimilar to those shown by older individuals?
related items were studied should be particu- We examined this question using a “dual-
larly aided because these categories were quigsk” paradigm. In the experimental conditions,
salient at study; further, if younger adults diggounger participants were presented categorize
not rely on categorical information to the sampictures and, simultaneously, were asked to per
extent, this might allow the hit rates of oldeform a digit-shadowing and monitoring task. In
adults to approach or equal those of young#ris task, participants heard a continuous ran:
adults for these categories. However, reliance alom series of digits and were asked both tc
such general similarities would not allow accuerally repeat the digits immediately after they
rate differentiation between actually studiedvere presented and also to monitor the digits fol
items (targets) and nonstudied but categoricalgequences of “odd” digits, signaling each time
related items (related lures or distractors), thukere was a consecutive sequence of three c
resulting in higher false recognition for oldemore odd digits in a row (cf. Craik, 1982; Jen-
than younger adults for large category lures. RAings & Jacoby, 1993). Some younger partici-
nally, memory for the categorical nature of theants performed the dual task only during the
items would also be expected to be less strongeéncoding phase, that is, during the initial pres-
instances where only a single item from a catentation of the pictures (the “study-only”
gory had been studied, so reliance on gist-basgbup); other participants performed the dual
representations here might more often fail task only during retrieval, during yes/no recog-
support correct recognition for older adults.  nition testing (the “test-only” group), and still
The clear discrepancy in older adults’ veridiethers performed the dual task during both en-
cal recognition for items from many-exemplacoding and retrieval (the “study-and-test” group).
categories (not impaired relative to the youndh addition, to allow within-experiment compar-
versus one-of-a-kind items (substantially imisons of the effects of the dual task require-
paired) suggests that a key factor contributing tnents, we included both an older control group
the false recognition of older adults may be dend a younger control group; participants in
creased or degradetem-specific memor{cf. these control conditions initially studied the pic-
Rabinowitz & Ackerman, 1982; Rabinowitz,tures and were later tested under circumstance
Craik, & Ackerman, 1982; also see Hay & Jaidentical to those of the dual-task groups, but
coby, 1999; Hess, 1985; Isingrini, Fontainewithout the requirement to perform the digit
Taconnat, & Duportal, 1995; Mantyla & Back-shadowing and monitoring task at either study
man, 1992; Rankin & Kausler, 1979; Schacteqr test.
Koutstaal, & Norman, 1997). If older adults As noted above, previous studies using a
possess less item-specific information, they maipal-task methodology have found that veridical
be less able to differentiate previously presentedcall and recognition are often substantially
target items from categorically and perceptuallynpaired by the imposition of dual-task de-
similar lures, so they may show increased falseands at the time atudyor encoding (Badde-
recognition. This, however, raises the questiofey et al., 1984; Craik et al., 1996; Park, Puglisi,
If older and younger adults had less radically dBmith, & Dudley, 1987; Park, Smith, Dudley, &
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Lafronza, 1989; Seamon et al., 1998; also dty with the categories or awareness of the gen
Mulligan, 1998; Schmitter-Edgecombe, 1996)ral types of items that were studied. If the false
Impairments in memory have, however, beerecognition responses of younger adults derive
less pronounced if the dual task is imposed fibm a more global sense of familiarity with the
the time of retention testing or retrieval (Baddecategorized items (e.g., “I saw many pictures of
ley et al., 1984; Craik et al., 1996; Naveheats”), such familiarity might be acquired even
Benjamin et al., 1998; Nyberg et al., 1997), witinder conditions of less complete or extensive
either relatively smaller memory costs observeghcoding of specific details (cf. Mandler & Wor-
than for dual task at encoding (in the case of freken, 1973; also see Seamon et al., 1998). Mor
or cued recall; cf. Park et al., 1989) or almost r&pecifically, although limiting processing re-
memory costs observed (in the case of yes/sources at encoding for younger adults shoulc
recognition). Given these findings, we anticidepress veridical recognition (dependent on
pated that younger adults would most likeljtem-specific recollection and possibly also
show decreased veridical recognition, includingnore generic familiarity), if false recognition
decreased correct recognition of the one-of-adepends on “gist-like” general similarity infor-
kind items, when dual task demands were preswation, then false recognition should be largely
ent at study. The effects of such decreases “preserved” (or possibly somewhat increased)
veridical recognition orfialse recognitiorcould despite decrements in veridical recognition.
then be examined, with false recognition show8uch an outcome would be broadly consistent
by younger adults in these conditions contrastedth the findings of earlier studies, where an in-
with that shown by older controls. If differencesreased likelihood of memory misattributions
in false recognition of categorically related itemsuch as “false fame” errors under conditions in-
in older vs younger adults are substantiallyolving divided attention at study have been at-
driven by correlated differences in item-specifitributed to participants’ decreased recollection
memory (as indexed by veridical memory fobut continued likelihood of responding on the
one-of-a-kind items) then, when item-specifibasis of general familiarity (Jacoby et al., 1989;
memory in the two age groups is matched, thiiennings & Jacoby, 1993). This outcome would
magnitude of the age difference in false recogriso cohere with evidence that dual task require
tion should be reduced. Alternatively, if agements at study primarily lower estimates of rec-
related differences in false recognition are natlection (Jacoby et al., 1993) or subjective re-
primarily attributable to differences in item-ports of “remembering” (Gardiner & Parkin,
specific memory (again, as indexed by veridicdl990) rather than estimates of “familiarity” or
memory for one-of-a-kind items) substantiasubjective reports of “knowing” in the absence
age-related differences should still be observedf recalled episodic details.
. o i, However, there is another alternative (briefly
The "Preservation” of False Recognition outlined here and more fully evaluated in the
Question Discussion). Given the comparatively high lev-
Although older adults show especially higtels of item-specific memory shown by younger
levels of false recognition in the categorized piadults for the categorized pictures (including the
tures paradigm, the rates of false recognitiomne-of-a-kind items), it is possible that their
shown by younger adults are also fairly substafalse recognition responses are based on a fort
tial, with false recognition of categorized lure®f “misplaced recollection” where highly spe-
from the larger categories exceeding baselimific features that are similar to features of the
rates of false alarms to novel categories by atudied items lead to the mistaken recognition
much as 20 to 30%. What underlies these ref the lure items. That is, it is possible that
sponses? One possibility is that false recogniti@mmme of the categorized lure items share spe
responses for younger adults, like those for oldeific features with actually studied items and
adults, reflect general similarity responding—that these specific features provide a basis fo
responding based on a general sense of familitihe mistaken judgment that an item has beer
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encountered previously (e.g., “I saw a larggom veridical recognition than from false
tawny-colored cat that looked very much likeecognition—as expected on a “gist-based” ac-
this particular cat”; cf. Koutstaal & Schactercount of false recognition and on at least one
1997b; also see Holmes, Waters, & Rajaramgrsion of a “misplaced recollection” account—
1998). On the one hand, to the extent that errdafen there should be an interaction between re
of this form depend on the initial encoding andponse type (true vs false recognition) and
retention of specific details about the studiedgroup (study-only vs control). If, however, dual
items, decreasing the opportunity to encodask demands reduce the number of specific fea
item-specific information that supports veridicatures that are retained without altering the prob-
recognition (and particularly recollection, cfability of successful binding of those features,
Gardiner & Parkin, 1990; Jacoby et al., 1993hen according to the misplaced recollection ac-
might also decreastalse recognition. On the count, both veridical and false recognit&irould
other hand, however, it is also possible that dula¢ reduced.
task conditions will continue to allow the ex- o ]
traction of relatively detailed feature infor-1h€ Test Monitoring Question
mation but will decrease the likelihood that Although a number of studies have shown
those features will be successfully integrated dinat, for veridical memory, dual task demands at
“bound” together with one another in a unifiedtudy exert a larger detrimental effect on mem-
trace (e.g., Johnson & Chalfonte, 1994; Schaory accessibility than do dual task demands a
ter, Norman, & Koutstaal, 1998). If so, dual taskest, relatively fewer studies have examined the
demands at study miglalso lead to an in- effects of a requirement to perform a dual task
creased likelihood of “misplaced recollection'during retrieval on illusory ofalse memory. To
by increasing the likelihood of inappropriateahe extent that deliberate or effortful processing
binding of features and objects (cf. Reinitzis required to differentiate studied items from
Morrissey, & Demb, 1994). On a gist-based agerceptually and categorically similar but non-
count, then, false recognition should be mairstudied lures, decreasing the availability of cog-
tained, or possibly increased, under dual tasiitive or attentional resources tEst may in-
conditions at study. On a misplaced recollectiocrease false recognition. Indeed, consisten
account, depending on how the dual task revth this, Jacoby, Woloshyn, and Kelley (1989,
quirements during encoding affect the extrad&exp. 3) found that college students showed
tion of features and the probability of successfigreater susceptibility to familiarity-based errors
binding, the dual task may decrease false recddalse fame errors) under conditions of divided
nition (if fewer features are extracted and reattention at test than they did without such addi-
tained, resulting in fewer misalignments of feational demands at test (also, cf. Moscovitch,
tures and objects)r may maintain or increase 1994). Likewise consistent with this possibility,
false recognition (if specific features are still exMerikle and Joordens (1997) found that younger
tracted, and the probability of misconjoiningadults placed under dual task requirements dur
features remains constant or is increased by timg recognition testing were more likely than
dual task relative to single task requirements).those under single task conditions to mistakenly
The extent to which the false recognition andesignate as “old” new items that were briefly
veridical recognition responses of younger adultpre-exposed” prior to their full presentation in
aredifferentially affectedby reduced attentional a yes/no recognition trial, possibly indicating
and other processing at study can be examinetsattribution of the test-derived familiarity to
by comparing the effects of dual task demandbke earlier study phase. Other work has showr
on veridical recognition versus false recognithat younger adults may show greater errors ir
tion, contrasting the rates of true versus falsource memory judgments under dual task con
recognition observed when a secondary taskdgions at retrieval, with the source memory ac-
performed at study with the control condition. Ituracy among younger adults under these condi
dual task demands during study detract mot®ns decreased to a level similar to that found
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for older adults (Dywan, Segalowitz, & Web-at study-only, test-only, or both study-and-test.
ster, 1998). There is also evidence from expefihere was also a within subjects factor of cate-
ments using Jacoby’s (1991) process-dissocigery size. For studied items, category size hac
tion procedure that dividing attention at test mathree levels: 1, 9, or 18 categorically related
selectively reduce the “recollection” (as oppictures were presented (also termed single
posed to “familiarity”) component of partici- medium, and large categories, respectively). Fol
pants’ responses, especially impairing the reonstudied items, category size had four levels
trieval (Jacoby, Yonelinas, & Jennings, 1996) dhe three just stated, plus novel categories
controlled use (Gruppuso, Lindsay, & Kelleywhere O related items were presented during
1997) of the necessary source-specifying infostudy. These “novel” category items provided an
mation that would allow the required exclusiomstimation of the baseline level of false alarms.
of “to-be-excluded” study items and inclusiorin addition, several further “unrelated” items
of other study items. (miscellaneous, one-of-a-kind items that did not
In the present study, examination of the ratdm®long to any study categories) were also in-
of false recognition when dual-task demandduded (see Stimuli, below).
were present at test in comparison to when noBecause the initial experimental conditions
demands were present during recognition tesesulted in near, but not exact, matching of
ing thus allows assessment of the costs of “igounger and older adults’ veridical recognition
terference with test-monitoring”—particularlyin the critical “one-of-a-kind” single condition,
monitoring that may be dependent on the “reco& further matching condition was included. In
lection-like” retrieval and use of item-specific inthis condition, the dual task was again presente
formation. This question is also of particular inat study-only, but, in addition, the presentation
terest because, as noted above, in previous wallration of the stimuli during study was de-
(Koutstaal et al., 1999a) we found that oldecreased from 2,000 to 500 ms per item (i.e., par
adults especially benefited from the provision dfcipants saw each picture for only 500 ms). To
retrieval monitoring support. Do younger adultsallow evaluation of the effects of the more rapid
under conditions designed to make retrieval mostimulus presentation, independent of the dua
itoring especiallydifficult, show higher rates of task, we also included a younger control group
similarity-based false recognition errors? who were shown the stimulus items under the
We examined each of these three questionsfaster presentation rate, without any dual task
the effect of first matching older and youngerequirements. The results for these conditions
adults on veridical recognition of one-of-a-kindreferred to as fast study-only and fast control,
single items on age-related rates of false recogspectively) are presented combined with those
nition of categorically related lures, the compamf the initial experiment.
ative “preservation” of false recognition relative_
to veridical recognition under dual task condifarticipants
tions at study vs control conditions in younger The older control participantsi(= 16, mean
adults, and the effects of interference with tesige= 67.2 years, range 60—74) were recruited
monitoring on false recognition of youngethrough newspaper advertisements and poste
adults—using the dual-task procedure and catiéyers, and they were screened for various med-
gorized pictures paradigm described above. ical and neuropsychological conditions, includ-
ing a history of alcoholism or substance abuse,
METHOD present or previous treatment for psychiatric ill-
) ) ness, current treatment with psychoactive med-
Experimental Design ication, drug toxicity, primary degenerative brain
The initial experiment included five betweerdisorders, and brain damage sustained earlie
subjects groups, including an older control groufixom a known cause. Older controls had, on
a younger control group, and three younger duaverage, 15.6 years of formal education (range
task groups for whom the dual task was presehi2—21 years). Younger participants in both the
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initial experiment § = 64, mean age= 21.2 In order to avoid confounding the number of
years, range 17-34; 16 per condition) and thecategorized items presented at study with the
fast study-only and fast control conditions£ number of items presented at test, only a subse
32, mean age 21.1 years, range 18-27; 16 of the presented target items from each categor
per condition) were recruited through sign-usize was included on the recognition test.
sheets posted at Harvard University and wer@pecifically, 3 old items per category for the
screened for current use of psychoactive medaedium and large categories and 1 item for eacl
ications and depression. They had, on averagef, the single item categories were tested. In ad
approximately 15 years of formal educatiordition, 3 new related items per category were
(mean for the initial experimert 14.6 years, tested (or in the case of single-item categories
mean for the fast study-only and fast control new item per category), as well as 3 new items
conditions= 15.1, overall range 12—-22 years; from each of the novel categories. The particulat
educational information for 6 individuals notitems within each category that served as target
available). Younger participants in the dual-taskr lures were initially determined randomly;
conditions were included only if they attainedthese “critical” items were then assigned to two
acceptable levels of accuracy on the digitsubsets (Sets A and B for the medium, large, an
monitoring task; participants who did not meet aovel conditions; Sets A1 and B1 for the single
criterion level of 70% were excluded and re<ondition) and were systematically counterbal-
placed (see Results, Digit Monitoring Task). Allanced across participants. The stimuli were as
participants were native speakers of English arglgned to the study and test lists so that item:
had normal or corrected-to-normal vision. Theyrom the various categories and conditions were
were paid for their involvement in the experimentdistributed throughout the lists, and so that no
more than 2 items from any one category evel
occurred consecutively. In addition, the test lists
The stimuli were detailed, colored pictures ofvere constructed so that no more than 3 previ
individual objects (or, in a few cases, coheremusly studied items or new items occurred con-
groupings of objects). The stimulus set wasecutively.
identical to that used in an earlier experiment In all, the study list comprised 215 items, in-
(Koutstaal & Schacter, 1997b, Exp. 3) and coreluding 5 single items (1 item from each of
sisted of categorized items from 20 differenb categories), 45 medium-category items (9 items
object categories. There were 21 exemplars ibm each of 5 categories), 90 large-category
each category, with category size manipulatettms (18 items from each of 5 categories),
by systematically excluding some of the item&5 unrelated items, 54 filler items, and 6 buffer
from the category. The categories were agems. The filler items were included to increase
signed to four sets of five categories each (P, g variety and length of the study list and were
R, and S), and these category sets were rotateat scored. The test list comprised 115 items, in-
through the four category size conditions (0, Ljuding 50 targets and 65 lures (5 each for single
9, or 18 related items presented at study). bid and single new, and 15 items each for
addition, to provide a further estimate of thenedium old and new, large old and new, novel
level of veridical recognition of one-of-a-kindnew, and unrelated old and new). A counterbal-
items—beyond that obtained for the single-iterancing required 16 subjects, so each of the
categories, where only 5 target items could kb participants in a given task condition received
tested for each participant—we also included different study and test list.
miscellaneous noncategorized “unrelated”
items (e.g., a globe and a harp). Across partidrrocedure
pants, these unrelated items were counterbal-All participants were tested individually, in
anced across studied vs nonstudied status, witho experimental sessions (the study and tes
15 unrelated items presented as targets and ditases) separated by a retention interval o
as nonstudied lures. 3 days.

Stimuli
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Participants in all task conditions were told  The digits will be played over a headset. |
that they would be shown detailed colored pic- will first begin an audiotape recording of
tures of objects, one at a time, on the computerthe digits, and you should immediately
screen, and that they would be asked to indicatebegin shadowing the numbers and monitor-
if they did, or did not, like the pictures. Partici- ing for occurrences of “3-odds in a row.”
pants were told they would first be shown each Very shortly afterwards, | will begin the
picture (for 2 s in the initial experiment, or for presentation of the pictures. At the outset of
500 ms in the fast study-only and fast control the pictures, the same set of 3 pictures will
conditions), followed by a 4-s prompt, and they appear several times. The purpose of this is
were requested to enter their liking rating before to allow you time to become accustomed to
the screen automatically advanced to the nextperforming the two tasks together. Then
picture. (To maintain a constant overall study (without any break in between) new pic-
phase duration for all conditions, the picture tures will begin to be shown.
presentation in the fast study-only and fast con- o ) )
trol conditions was followed by a 1,500-ms La&rgely similar instructions were given for
“blank” interstimulus interval before the liking Participants who also, or instead, were given the
ratings prompt appeared.) Participants were idual task at test (i.e., the test-only and the s_tudy
structed to make their liking ratings on the basf"d-test groups). In the test phase, the primar
of the particular object that was shown, rathdpstructions for participants were as follows:

than the general class or type of object shown. | will again show you pictures on the

Participants in the conditions involving the computer screen, one at a time, just as we
dual task during the study phase (i.e., the study-qiq on your earlier visit. Now, however, for
only, study-and-test, and fast study-only groups) qach of the pictures we'd like you to indi-
were then further instructed as to the nature of . te \whether you think the picture is OLD
the digit-shadowing and monitoring task. They .+ is, was one of the pictures that you saw
were told that they would also be asked to per- o4 jier or is NEW. that is. was never previ-
form a second task, described as follows: ously r’)resented on your earlier visit.

The way the presentation will work is
this. A picture will be shown for two sec-
onds. After two seconds, the picture will dis-
appear and a “New/OIld?” prompt will ap-
pear. Press the key labeled “N” if you think
the picture is “new’—it was not shown on
your earlier visit. Press the key labeled “O”
if you think the picture is old—you saw it on

In this task, you will be asked to listen to
a series of digits. The digits will be pre-
sented one at a time, in a random order.
Your task is to repeat each of the digits out
loud. In addition, as each digit occurs, you
should mentally determine if it is an odd
number or an even number. Then, any time
that three odd numbers occur consecutively  yor earlier visit. You will have 4 seconds in

eg9.1,709 9 9, 3';, or7,7,7)youshould \hich to make your response. After 4 sec-
say the word “NOW. onds, the computer will automatically ad-

You will be asked to perform Task One \5nce to the next picture. Please be sure to
[the plctur_e.hklng_ raFlng task] and Task answer OId or New for every item.
Two [the digit monitoring taslkdt the same

time performing each aaccurately and The audiotape of random numbers was
quicklyas you can. It is very important that recorded from separate digitized recordings of
you repeat each digit as it occurs, and alsothe digits 1 through 9. The digits were recorded
carefully monitor the digits for any occur- in a female voice and then were repeatedly anc
rences of three odd numbers in a row while pseudo-randomly sampled according to a prede
also performing the picture liking task as termined list, with the timing between items de-
carefully and accurately as possible. | will termined by a PsyScope script. Different por-
record your responses. tions of the list were approximately equated for
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the frequency of occurrence of 3 consecuti@esignated as “novel-corrected” true and false
odd digits, with target trials (that is, trials wher@ecognition, respectively).
participants were required to respond “now”
occurring on just over 8% of the trials. Based o
pilot data, the digits were presented with an in- In order to ensure that participants were, in-
terstimulus interval of 500 ms. This was a rate deed, attempting to conscientiously perform both
which acceptable levels of accuracy were maithe study or test task and the digit-monitoring
tained, but that was sufficiently challenging tdask, accuracy on the digit-monitoring task was
also be associated with some cost to the memassessed, and participants who showed a targ
task. Both the participant and the experimenteletection accuracy rate of less than 70% were
listened to the digit recording via headphonegxcluded and replaced. A total of 9 participants
the experimenter recorded participants’ ran the initial experiment did not attain criterion
sponses on a preprinted sheet that also listed trethis task and were replaced (number of indi-
digits that were presented. Participants in theduals excluded, by condition, for study-only,
study-and-test condition monitored different seest-only, and study-and-test2, 4, and 3, re-
guences of random numbers at study and testspectively). The average target detection accu
racy rates $D in parentheses) for the included
RESULTS . ) 0
participants were, for study-only 89% (0.09),
Given the relatively large number of experifor test-only 91% (0.07), and, for study-and-test
mental conditions, we focused our analyses @8% (0.09) at study and 85% (0.08) at test. Only
the three primary questions of interest outlinedne participant in the fast study-only condition
in the Introduction, the matching question, th&iled to meet the accuracy criterion. The aver-
preservation of false recognition question, anage target-detection accuracy rate for the fas
the interference with test monitoring questiorstudy-only condition was 86%&8D= 0.08).
The average level of true and false recognition ) )
for each of the seven groups is shown in Fig. 1€ Matching Question
separately as a function of category size. All We first considered the patterns of performance
analyses were conducted on true recogniti@hown by the older and youngeontrol groups.
and false recognition after correction for basezonsistent with our earlier findings (Koutstaal
line levels of false alarms (i.e., false alarms t& Schacter, 1997b), older and younger controls
novel category items). False alarms to thghowed similar levels of veridical recognition
novel category items were generally fairly infor the categorized items when a large number
frequent, although somewhat higher for thef categorically related exemplars had been pre-
older control group, and also the younger fasented, novel-corrected recognition means of
study-only group, than for the other condition§.66 and 0.72 respectively,< 1 for the effect of
[means for older control, younger control, andge. Also as in previous experiments, in the ab-
younger study-only, test-only, and study-andsence of any additional task requirements, older
test conditions of 0.15, 0.09, 0.11, 0.10, ancbntrols showed significantlimpaired correct
0.08, respectively; < 1 for an overall analysis recognition of single “one-of-a-kind” items,
of the five groupsF(1, 78)=3.01,MSe=0.02, novel-corrected recognition of 0.53 and 0.77 re-
p = .09 for the comparison of older controlspectively,F(1, 30)=6.98,MSe=0.07,p =.01.
versus the average of the four younger group4;similar age-related deficit in veridical recog-
means for younger fast study-only and fastition of one-of-a-kind items was found for the
control of 0.11 and 0.05, respectivafy< 1 for unrelated items, corrected recognition (i.e., un-
the comparison of older control and youngeelated hits—unrelated false alarms) of 0.43 and
fast study-only;F(1, 30)= 3.77,MSe = 0.02, 0.81, respectivelyr(1, 30)=24.91,MSe=0.05,
p =.06 for older control vs fast control]. Table IJp <.0001. Performance for the medium (9-item)
presents the true and false recognition proparategories was intermediate between that for the
tions after correction for novel false alarms$arge and one-of-a-kind categories, with older

igit-Monitoring Task
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FIG. 1. Mean proportion of “old” responses for studied items (“True Recognition”) and nonstudied items
(“False Recognition”) as a function of category size and group. Category size, or the number of categorically related
items presented during study, was 0, 1, 9, or 18 items; the category size of 0 provides the baseline false alarm rate
Study-Only, younger group given dual task at study only; Test-Only, younger group given dual task at test only;
Study-and-Test, younger group given dual task at study and test; Fast Study-Only, younger group given stimulus
presentation rate of 500 ms at study with dual task at study only; Fast Control, younger group given stimulus pres-
entation rate of 500 ms at study. Error bars show the standard error of the mean.
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TABLE 1

True and False Recognition, after Correction for Novel-Category False Alarms, as a Function of Category Size and C

True recognition False recognition
Single Medium Large Single Medium Large
(1) 9) (18) M 1) ) (18) M

Initial experiment

Older control 0.53 0.60 0.66 0.60 0.14 0.30 0.43 0.29

Younger control 0.77 0.74 0.72 0.75 —-0.002 0.12 0.22 0.11

Younger study-only 0.61 0.53 0.54 0.56 -0.02 0.16 0.23 0.12

Younger test-only 0.68 0.70 0.75 0.71 0.04 0.21 0.24 0.16

Younger study-and-test 0.63 0.54 0.63 0.60 0.06 0.16 0.25 0.16
Further conditions

Younger fast control 0.65 0.68 0.66 0.66 0.10 0.20 0.33 0.21

Younger fast study-only 0.38 0.53 0.59 0.50 0.008 0.22 0.32 0.18

Note Results are shown separately for categories where 1, 9, or 18 categorically related items were presented at
Younger study-only, dual task at study only; Younger test-only, dual task at test only; Younger study-and test, duabask at
and test; Younger fast control, presentation rate of 500 ms at study; Younger fast study-only, presentation rate of 500
study with dual task at study only.

controls showing a trend toward depressesbomewhat “undershooting” the level of older
recognition relative to the younger group, noveleontrols for these items. Howevaxeragingthe
corrected recognition of 0.60 and 0.74, respednitial younger study-only and the fast study-
tively, F(1, 30)=3.06,MSe=0.05,p =.09. only groups achieved the hoped-for outcome of
We next assessed how well the requirement moatched veridical memory for the single items,
perform the dual task at study had matched tineeans of 0.53 for older controls and 0.50 for the
younger study-only and older control groups ocombined younger groupB, < 1 for the effect
veridical recognition for one-of-a-kind items.of group. Recognition of the unrelated items
As shown in Fig. 1, the level of veridical recog{which, as noted, also constituted a type of
nition of single items in the study-only group‘one-of-a-kind” item) also yielded a nearly per-
was noticeably lower than for the test-only ofect match for older adults and the combined
younger control groups and was relatively simistudy-only plus fast study-only younger groups,
lar to that of the older controls. However, singleorrected recognition of 0.43 and 0.42, respec:
item veridical recognition by older controls wasively, F < 1. (Recognition rates for the unre-
nonetheless still slightly lower than in the studytated items, for all five groups separately, in-
only group, with novel-corrected scores (seeluding older control, study-only, study-and-test,
Table 1) of 0.53 versus 0.61, respectively. It waest-only, and younger control, respectively,
for this reason that we also tested the additionakre 0.59, 0.52, 0.55, 0.84, and 0.88; the corre
“fast study-only” group, where the stimuli atsponding false alarm rates for unrelated items
study were each presented for 500 ms ratheere 0.15, 0.12, 0.06, 0.09, and 0.06. For the
than 2000 ms and participants were required fast study-only and fast control groups, recogni-
perform the dual task at study-only. From Tablgon rates for unrelated items were 0.52 and
1, it is clear that the combination of a dual tasB.64, respectively; the corresponding false
at study together with the decreased stimuladarm rates were 0.08 and 0.04, respectively).
exposure time at encoding markedly reduced Given these successfully matched rates o
recognition of one-of-a-kind single items (novelone-of-a-kind veridical recognition for older
corrected recognition of 0.38)—now, thoughadults and the combined study-only plus fast
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study-only younger groups, we next addressegeded that of younger participants in any of
the critical question regarding the rate of falsthe other conditions (young contro0.11, study-
recognition for categorically related lures ironly = 0.12, test-only= 0.16, study-and-test
these groups. The outcome was clear: Despliel6); for the group comparison of older controls
matched levels of one-of-a-kind veridical recogversus all others;(1, 78)= 12.37,MSe = 0.08,
nition, older adults still showed significantly el =.0007.
evated false recognition for large (18-exemplar . .
categories, novel-corrected false recognition aiihe Preservation of False Recognition
0.43 versus 0.27(1, 46)= 5.81,MSe = 0.05, ~ Question
p = .02 for the effect of group. A similar pattern The second question we addressed concerne
was found for the medium (9-exemplar) catethe relative costs to veridical versus false recog:
gories, novel-corrected false recognition of 0.30ition associated with dual task demands at
versus 0.19F(1, 46)= 3.23,MSe = 0.05,p = study. The outcome regarding this question, too
.08, and for the combined medium and large catras clear. Despite marked decreasesiidical
egories, means of 0.37 versus 0.B@l, 46)= memory shown in the younger study-only and
5.15,MS=0.04,p =.03. study-and-test groups relative to the younger
As is clear from Fig. 1, this pattern of elecontrol group, there was no indication of a decre-
vated false recognition in the older controiment infalserecognition in the younger groups
group held for each of the two younger groupsho were given dual task demands at study
(i.e., study-only and fast study-only) and alsoovel-corrected false recognition means for the
for each of the remaining younger groupmedium and large categories combined were 1¢
(study-and-test, test-only, younger control, anand 20% for the study-only and study-and-test
fast control). For purposes of comparison witlgroups, respectively, compared to 17% for the
previous studies, we also conducted an overgibunger control group. This points to the robust-
ANOVA on the corrected false recognitionness of false recognition in the face of manipula-
scores of the initial five groups given the 2-sions that reduced veridical recognition.
stimulus presentation at study, treating group A 2 x 2 ANOVA, contrasting novel-corrected
as a between subjects factor (5 levels) and caeridical vs false recognition in the younger
egory size (3 levels: single, medium, large) aontrol and study-only conditions showed no
a within subjects factor. This analysis showedverall effect of groupK = 1.90), a main effect
a main effect of grougs(4, 75)=3.31,MSe= of response type (reflecting greater novel-
0.08,p =.01, and of category sizE(2, 150)= corrected veridical than false recognition), and,
50.91,MSe = 0.02,p < .0001, with no interac- most importantly, a group response type inter-
tion, F < 1. Consistent with our earlier studiesaction,F(1, 30)=12.56,MSe = 0.02,p = .001.
(Koutstaal & Schacter, 1997b; Koutstaal\Whereas, compared to the younger control
Schacter, Galluccio et al., 1999a), and witroup, the dual task study manipulation resultec
many other studies using verbal (e.g., Robiiir a decrease of 20% in veridical recognition
son & Roediger, 1997; Shiffrin et al., 1995Ymeans of 73% vs 53% for the medium and
and abstract visual materials (e.g., Homa et alarge categories combined), it had very little ef-
1973), false recognition increased with infect on false recognition (increase of 3%). A
creasing category size, novel-corrected meassnilar analysis contrasting novel-corrected
for single, medium, and large of 0.04, 0.1%eridical vs false recognition of the younger
and 0.27, respectively, pairwise comparisonspntrol and study-and-test conditions yielded an
large > medium > single, smallest= 14.44. essentially parallel pattern of results—no effect
The overall effect of group was nearly entirelpf group £ < 1.2), an effect of response type
attributable to the performance of the oldefindicating greater novel-corrected veridical
control group, whose average level of novethan false recognition), and a growpesponse
corrected false recognition (0.29) well extype interactionf(1, 30)= 9.93,MSe = 0.01,
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p =.0041 Relative to the younger control groupno effect of groupF <1, and a main effect of
dual-task demands at both study and test we@sponse type (again reflecting greater veridica
associated with a cost to veridical recognition dhan false recognition), together with a group
15% and an increase of 4% for false recognitiofesponse type interactioR(1, 30)=7.85,MSe
The two faster presentation conditions als®0.01,p=.009. However, in this case, the costs
offered a further opportunity to examine the relfo veridical recognition (7%) were less than the
ative robustness of false recognition amonigcrementn false recognition (10%).
younger adults in the face of two manipula- From these analyses and from Table 1, it ap:
tions—faster stimulus presentation alone arfgears that younger adults showed somewnha
faster stimulus presentation in combination withigher levels of false recognition of the catego-
a secondary task at study—each of which coufized lures under the faster study presentatior
be expected to impair veridical memory. Actate, with novel-corrected false recognition for
cordingly, we contrasted veridical recognitiorihe large categories in the two faster presenta
for the medium and large categories again®n groups (0.33 for fast control and 0.32 for
false recognition for those categories, separatdgst study-only) falling intermediate between
contrasting the fast study-only group and théat for older controls (0.43) and the other
younger fast control group with the youngeyounger groups (0.23, 0.25, 0.24, and 0.22 for
control group. For the first of these comparstudy-only, study-test, test-only, and young con-
isons, a 2 (response type: novel-corrected veridfol respectively). Consistent with this, a fo-
cal or false recognitionx 2 (group: younger cused comparison contrasting the two younge
control or younger fast study-only) ANOVA re-groups who studied under the faster presenta
vealed no effect of grouﬁ <1, an effect of re- tion rate with those who studied under the
sponse type (indicating greater novel-correctédower presentation rate showed that, for the
veridical than false recognition), and, most imlarge (18-item) categories, the average rate o
portanﬂy’ a groupx response type interaction,nOVG|-C0r|’eCtEd false recognition under the
F(1, 30)=23.86 MSe=0.01,p<.0001. Whereas faster stimulus presentation rate (33%) was sig
fast stimulus presentation in combination witfificantly greater than that for the slower rate
the dual task at study was associated with a d@3%),F(1, 94)=5.11,MSe =0.04,p = .03. A
crease of 18% in veridical recognition (means gimilar, but smaller and nonsignificant, differ-
73% vs 56% for younger control and younge@nce was observed for categories comprised ¢
fast study-only groups, respectively), it was af related exemplars (means of 21% compare
sociated with an increase of 10% in false recoéP 16%,F < 1.5). Taken together with the evi-
nition. A similar analysis contrasting the fasflence for veridical recognition—which showed
control and young control groups also revealed marked decrease in true recognition with the
faster presentation, particularly for the single
and unrelated items in the fast study-only

1 This test of the interaction of veridical vs false memor)grou (see above) but also for the fast contro
for the study-and-test group vs younger controls is not inde- p !

pendent of our planned test of the same interaction, repord§OUP and for the m?dium and large category
above for the study-only group vs younger controls, nor isitems as well (see Fig. 1 and Table 1)—these
independent of the two further interaction tests, reportefihdings suggest that, with a faster presentatior

later, for the fast study-only and fast control conditions, eac[}éte younger individuals may extract less
of which also involved comparisons with the younger con,

trol group. Under these conditions, the Bonferroni procétem_SpeC,IfIC information than with the slower
dure provides a conservative correction (Rosenthal & RoBYesentation rate, but they may continue to ex:
now, 1991). The younger control group is involved in foutract sufficient gist-information to support false
interaction tests and also enters into the comparisons of ffeecognition. Alternatively, or in addition, the
effects of interference with test r_norytorlng for the_test-onl¥aster presentation may also have: (a) partially
and the study-and-test groups, yielding a total of six compar- d th traction of detailed information
isons. The Bonferroni adjusted alpha level is then 0.05 / Gpreveme _e ex

0.008. According to this criterion, all three “nonplanned” inthat otherwise would have allowed younger

teraction tests would remain significant. adults tocorrectly rejectsome of the categori-
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cally similar lures, or (b) decreased the extertge-Related Differences in False Recognition
to which participants could form integrated and (The Matching Question)

closely “bound” representations of the multiple First, age-related differences in gist-based

f_eatgres of the objects, thereby increasing thgyge recognition cannot simply, or entirely, be at-
likelihood of errors based on “misplaced recolgjp \teq to accompanying age-related differences
lection,” where particular features of the targgh, veridical memory, particularly veridical mem-
items lead to the mistaken “recognition” of NeVhry for “one-of-a-kind” items. Combining across

items. the two younger groups given the dual task a
The Interference with Test Monitoring Questiorrtudy-only and those given the dual task at study
) ) only together with a faster stimulus presentation
Did the requirement to perform the dual task e at study (i.e., the study-only and fast study-
at the time of retrieval lead to increased falsgmy groups), we achieved an essentially perfec

recognition in the younger test-only group rélapaich on one-of-a-kind veridical recognition for

tive to that observed in the younger controf,nger versus older adults, both as indexed b
group? Consideration ,Of Fig. _1 and Table 1 SU%ecognition of categorized items where only a
gests that there was little evidence for such ngle item per category was presented and by
effect. For the large (18-item) categories, neithg.ognition of “miscellaneous” unrelated items.
the test-only nor the study-and-test conditioRet “gespite these matched levels of veridical
shovyed appreciably increased false recogn't'or'écognition, and with matching achieved for pre-
relative to the younger control group (novelyisely those items that probably most strongly de-
corrected false recognition rates of 0.24, 0.2%anded on the retention and use of item-specifi
and 0.22, respectivelfss < 1 for the two pair-  emory, we still observed a clear elevation in
wise comparisons). For the medium (9-itemjyise recognition among older individuals, with
categgnes, there was a numgrlcal tendency the rate of false recognition in the older group
ward increased false recognition when the dug 37 tor the large and medium categories com
task was imposed during rgqognltlon tes“”%ined) some 1.6 times greater than that found fo
(novel-corrected false recognition rates of O'ZEhe matched younger groups (0.33).

a}nd 0.16 for tgst—only and study-and-test condi- This suggests that something in addition to a
tions, respectively, versus 0.12_f0r the YoUNgimnle deficit in item-specific memory must
control group); however, these differences wWergynyribute to older adults’ elevated levels of

not reliable £ =1.49 and" < 1 for the two pair- ¢41se recognition in this paradigm. One possibil-

wise comparisons), and the most salient Oufg, s that, compared to younger adults, older
come yielded by comparison of these Cond't'onédults are less likely to actively use or query

is the considerable similarity (and relatively |°Wany item-specific information that they do retain

level) of false recognition across the thre%nless provided explicit guidance and support
younger groups.

DISCUSSION 2 An examination of the correlations between veridical
] ] ] _recognition of the “one-of-a-kind items” and false recogni-
The results of this experiment provide evition of the “many-exemplar” category lures both for our ear-

dence for several conclusions relating to (1) tHier experiments and for the current experiment also largely

origin of age-related differences in false I,(:’,Cogg_ointed to the comparative “independence” of these meas-
res. For older adults, the average correlation between one

nition in the CategO”ZEd pictures parad|gm, pag?-a-kind veridical recognition and false recognition across

ticula}r.ly with regard to diﬁerencesl iN ittM-the three earlier experiments of Koutstaal and Schacter
specific memory (the matching question), (2) th@997) was-.03; for older controls in the present experiment

relative “preservation” of false recognition comit was .31. For younger adults in the earlier experiments, the
pared to veridical recognition in younger adultgverage correlation was .31; for the various groups of the cur-

. - rent experiment the correlations were younger controls, .47;
and (3) the effects of interference with test morlfudy-only, .16; test-only, .21; study-and-test, .03; fast study-

itoring on false recognitiqn in younger adultSenyy, 27; and fast-controls, .19. (Correlations are based on
We discuss each of these in turn. unrelated items for Experiments 1 and 2 of Koutstaal &
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during retrieval. The outcomes of our previou§lennings & Jacoby, 1997), are also congruen
study, noted in the Introduction, where oldewith this interpretation. For example, in the lat-
adults showed reduced false recognition when wer situation, Jennings and Jacoby (1997) founc
provided additional retrieval monitoring supporthat older adults were especially likely to mis-
during testing by requiring participants to diftakenly endorse as “old” lure items that had oc-
ferentiate “old-and-identical” items from “new-curred previously during the test session itself
but-related” or “new-and-unrelated” items, ar@ven though they were instructed that if they no-
consistent with this suggestion (Koutstaal, Schatieed that a word had occurred previously during
ter, Galluccio et al., 1999a; also cf. Multhaupthe test, then the word must be a new item.
1995). Signal detection analyses on the data frofhus, despite the fact that recollection of the
the present experiment (see the Appendix) apeior within-test presentation of the item would
likewise consistent with this suggestion. Thedee sufficient to definitively classify it as a lure,
analyses showed that, for the medium and espder participants were misled by the familiarity
cially the large categories, older adults were geof the item.
erally more lenient in their responding than were On the other hand, however, other findings
younger adults. Relatively lax criteria amongvith the false fame paradigm and ironic effects
older adults were most consistently observenf repetition (Jacoby, 1999b, Exp. 3), where a
when comparing hits to false recognition of catedual task was imposed during encoding, diverge
gorically related items, but a similar tendencfrom the outcomes reported here in that—undel
toward greater leniency was also found for these conditions—dual task requirements leac
measure of “gist sensitivity,” where false alarmgounger adults to responsimilarly to older
to related items are treated as “hits” and as indidults. For example, Jennings and Jacoby (1993
cating memory for the categorical nature of thalso cf. Jacoby et al., 1989) found that older
stimuli. This suggests that older adults may finddults (under full attention) and younger adults
it especially difficult to avoid “familiarity-based” under divided attention at study showed similar
or gist-based responding. rates of false fame errors (the false fame error:
On the one hand, findings from previous stuadf younger adults under full attention were
ies demonstrating that older adults may sholewer than those of the other two groups). These
greater susceptibility to “errors of commission'tesults clearly diverge from the pattern found
that may derive from general familiarity, such akere, where, despite the effectiveness of the due
“false fame” errors (Dywan & Jacoby, 1990task in equating the two age groups on veridica
also see Bartlett, Strater, & Fulton, 1991) angcognition, age differences in false recognition
the mistaken recognition of repeated lure itemaere still found.
Perhaps the strongest parallel to the pattern c
findings reported here—including both the com-
Schacter, 1997, and the unweighted average of unrelat%nent of “matched” veridical recognition in

items plus single items in Experiment 3 of Koutstaal & .
Schacter, 1997, and the present experiment; the correlatio}@um:]er and older adults (achieved through the

were obtained separately for the medium and large categori$§POsition of a secondary task at studyid a
and then averaged). Thus, younger adults did not show a nggersistently elevated level of positive errors (er-
ative correlation between veridical memory for the one-ofrors of commission) in older adults—involved

a-kind items and false recognition of category lures buta somewhat different “test-priming” paradigm
rather, modestly positive correlations. Median split analyses in

which we examined the levels of false recognition for theused by ‘]aCOby (_19993‘)' _In, FhIS pal’aFIIng-], olde
many-exemplar categories separately for individuals withi@Nd younger participants initially studied lists of
each age group who scored above versus below the medigglated word pairs (e.ghed sheeteagle bird

level of veridical recognition for one-of-a-kind items like- knee bonj Thereafter, their recall for the target
wise did not show a strong association between these fa°t°W0rdS was tested by presenting the first word of

Individuals scoring above versus below the median showed h ir t th ith a f t of th
similar levels of false recognition with, if anything, slightly €ach parr, together with a fragment o € sec

higher false recognition rates shown by those achieving aboveNd Worq (e.g.knee b_n). Additionally, how-
median scores. ever, during recall some of the words were pre-
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ceded by the presentation of a “prime” word that992, Exp. 3; for discussion see Craik, 1982;
was eitheccongruentwith the studied word pair Craik & Byrd, 1982). Although the imposition
(e.g.,sheetbed s_eg€) orincongruentwith the of dual task requirements on younger adults
studied word pair (e.gsleep bed s_e€). Base- may result in a pattern of performance similar to
line test items in which no prime word was prethat shown by older adults, these are now twc
sented were also included (e.§&&& ; eagle instances where, although the age groups wer
b _d. Participants were explicitly informedequated for veridical memory (i.e., probability
that the prime word would often be misleadingf errors of omission), age differences were still
and were told that they should be sure to recétlund in false memory (i.e., probability of errors
the earlier presented target item rather than bé commission). One possibility is that these
misled. Compared to younger adults, oldeage-related differences in errors of commission
adults much more often incorrectly intruded thevere found because the retrieval conditions in
incongruent item. Furthermore, this pattern wabese two experiments were such that they
also found when younger adults were requireglaced particularly stringent demands on the
to perform a dual task during the study phaseeed to strategically oppos®t only a very
thereby depressing their level of correct recatiroad “undifferentiated” form of familiarity-
for the baseline test trials to a level equivalent tuased respondingut also relatively specific
that of the older group (who performed only th&arget-consistent” features of the lure items. In
memory encoding task at study). both the Jacoby (1999a) experiment and the
Taken together, the findings from the preseptresent experiment, multiple features of the
study and those of Jacoby (1999a) point to “tures” may have been consistent with partici-
limit on the extent to which dual task requirepants’ memory representations of the studied
ments may act to “mimic” the effects of agingtem. In the Jacoby experiment, the semantic
on memory (Craik, 1982), and thus they repre&ontext and some of the orthographic and pho
sent exceptions to the typical pattern in the litenetic information of the lures matched those of
ature, where placing younger individuals undehe target items. Likewise, in the present experi-
dual task demands has most often yielded outient, in the case of items from large categories
comes paralleling those found for older adult& addition to global sources of familiarity for
(e.g., Dywan et al., 1998; Jacoby, 1999b, Exp. 8)e categorized lures (e.g., semantic informatior
Jennings & Jacoby, 1993; Mantyla & Backmargbout the categories), specific perceptual feature
of the lures, such as color or overall shape, ma)

3 A further parallel between the results of the Jacob)bave more or less Closely echoed” features of

(1999a) experiments and the current study concerns the pR{€Sented target items. Rejection of such “simi-
terns of correct performance on congruent trials. In the Jdar-seeming lures” may have proved especially
coby (1999a) experiments, older adults also tended to shagifficult, with younger adults more often notic-
morecorrect recallsthan did younger adults under dual tasking, or actively seeking out, “target-inconsistent"

conditions for the congruent trials because—unlike young(afreatureS that would allow correct reiection of the
participants—older adults did not as often try to strategicall |

avoid the effects of accessibility bias, making them bot?(ures- ThiS proposal is also consistent with re-
more often correct (when bias would lead to a correct ougent evidence reported by Henkel, Johnson, an

come) and more often incorrect (when bias would lead to ae Leonardis (1998) from a source monitoring

incorrect outcome) than was true for the younger di"idedexperiment where older adults showed particu-
attention participants. Examination of the pattern of veridi; '

cal recognition for the large category items in the present e>|<§r difficulties in dlscnmlnatlng between items

periment indicates that a similar pattern was found here: itat they had imagined versus items that the)
each of the conditions where younger adults were exposétad actually perceived when the imagined anc
to either a dual task manipulation or a faster study-presentperceived items were either physically or con-
tion during encoding, the older controls showed numericall&eptua"y similar to one another (e'g” a |0||ip0p

higher levels of (uncorrected) true recognition for the large nd a maanifvin lass. or a banana and ar
category items than did the younger groups, with this hola"?‘ gnitying g !

ing true for the study-only, study-and-test, fast study-only?pple)- These age differences in source monitor
and fast control groups. ing errors were found even though older and
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younger adults had beequatecbn their level of was no correlation between overall source mem-
old—new recognition (through using a longer resry accuracy and a battery of neuropsychologi-
tention interval for the younger adults) and wereal tests measuring frontal function, although
“stimulus specific” in that a similar age-relatedherewasa correlation with measures of tempo-
source monitoring deficit was not found for conral lobe—hippocampal function (and both frontal
trol items (i.e., items where the perceived angnd temporal batteries showed correlations with
imagined items had no particular conceptual @ource accuracy at a longer retention interval).
physical similarity with one another). On the basis of this finding, and also given
Although these outcomes underscore the posvidence indicating that (a) in addition to
sible particular importance of more stimuluschanges in frontal lobe functioning, older adults
specific similarities in the lures in contributing tomay also show age-related neuropathology ir
the false recognition performance of oldetemporal and hippocampal regions (e.g., Grady
adults, two considerations suggest that aget al., 1995; Raz, Millman, & Sarpel, 1990) and
related differences under these conditions ma¥) older adults may have particular deficits in
not entirely or exclusively relate tstrategic binding multiple features of an episode with one
retrieval-monitoring differences in older andanother (e.g., Chalfonte & Johnson, 1996),
younger adults. First, this account might alsélenkel et al. (1998) argued that attributing
lead to the expectation that—with dual task desource memory errors among older adults en:
mands imposed at the time of testing, or at bottirely to frontal lobe functioning would be an
study-and-test—younger adults shoulllso oversimplification. Rather, particularly under
show a parallel increased difficulty in successsonditions where there is a high level of similar-
fully rejecting lures. Yet—as the results reporteity between studied items, efficient binding
above demonstrated—this outcome was n@rocesses in medial-temporal regions may be
found. This apparently “stronger-than-expectedparticularly required to prevent confusion. In a
resistance to false recognition shown by youngeeview of aging-related patterns of false recall
adults is discussed further below in regard to thend recognition, we (Schacter, Norman, &
interference with test monitoring question. Seckoutstaal, 1998) addressed somewhat similar is
ond, neuropsychological evidence suggests thaties, explicitly noting that, apart from possible
frontal regions are particularly involved inage-related differences in specificity of encod-
strategic retrieval and evaluation (e.g., Johnsadng or criterion-setting at retrieval, the high lev-
et al., 1993; Moscovitch, 1994; West, 1996) anéls of false recognition among older adults for
older adults’ deficits in source monitoring anccategorically related items might derive from a
difficult forms of retrieval have been associate@dpecific impairment of the hippocampal mecha-
with aging-related declines in frontal lobe func-nisms involved in pattern separation and bind-
tioning (e.g., Johnson et al., 1993; Parkin & Waling. To the extent that (in addition to less strin-
ter, 1992; Schacter, Savage, Alpert, Rauch, & Algent retrieval monitoring) older adultalso
bert, 1996; Spencer & Raz, 1995). Howeveishow relatively weaker “binding” of the many
although correlations between measures d&atures of episodically encountered stimuli,
frontal functioning and source memory performiwo further outcomes might follow. First, older
ance have sometimes been found (e.g., Craikydividuals might be more likely to incorrectly
Morris, Morris, & Loewen, 1990; Glisky, Pol- accept particular lure items because those lure
ster, & Routhieaux, 1995; Spencer & Razhave “isolated” features that are consistent with
1994), such correlations have not alwaythe studied items; second, older individuals
emerged (e.g., Schacter, Kaszniak, Kihlstrom, &night also be less likely to successfully reject
Valdiserri, 1991; Spencer & Raz, 1994). Furtherlures based on the detection of features in the
more, in the condition of Henkel et al. (1998),new items that are inconsistent with the studiec
where older and younger adults were matchatems. Additionally, to the extent that such age
on old/new recognition but older adults showedlifferences in the effectiveness of binding and
item-specific deficits in source monitoring, therenedial-temporal functions might be largely in-
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dependent of attentional factors relevant duringess to more detailed and item-specific informa-
retrieval but possibly more closely “simulated’tion may be decreased, resulting in impaired
by a curtailed processing period at study, two ekridical recognition, particularly if the task ma-
the outcomes that we observed for youngaipulation did not lead to a shift to more general
adults—no increase in false recognition amorgjmilarity-based responding (in the case of tar-
younger adults under dual task conditions at rgets from many-exemplar categories) or if the
trieval (see also below) but a modest and signibpportunities for such responding were mini-
icant increase in false recognition given a fastenized (in the case of one-of-a-kind items).
presentation rate at study—might also follow.  The observation of such interactions is also
broadly consistent with a global matching per-
spective of true and false recognition, such as
that recently outlined and tested by Arndt and
Hirshman (1998) in relation to semantically as-
Perhaps the most important outcome yieldesciated words. In this account, the features o
by the comparison of the younger groups was theach item are probabilistically encoded into a
demonstration of differential effects of dual taskunique vector in memory. During recognition
demands duringtudyon veridical versus false testing, the test item is matched to all of the
recognition. Whereas, consistent with the finditems stored in memory, with the consequent “fa-
ings of many previous studies (e.g., Baddelemiliarity” or “strength of memory” signal greater
etal., 1984; Craik et al., 1996; Mulligan, 1998 wherever features “match” than when they do
Naveh-Benjamin et al., 1998; Park et al., 1989)ot. However, particularly where many of the
we found that dual task demands at study pretudied items are related to one another, a higl
duced large decrements in veridical recognitioramount of familiarity can derive from one of
these same manipulations entirely spared (dwo sources, a large humber of small or partial
slightly augmented) false recognition responsematches derived from many studied items or &
Thus we observed substantial decrements highly “specific” match, where a given trace
veridical recognition in several conditions—duaktrongly matches the test probe of a particular
task demands at study-only, dual task at botstudied exemplar. Applying this conception to
study and test, dual task at study in combinahe present experiments, whereas performanc
tion with the rapid stimulus presentation ratepf the secondary digit-monitoring task during
and the fast control condition with only a rapidencoding might be expected (under at leas
presentation rate during study (without a secsome accounts) to diminish the number of fea-
ondary task)—yet we observed no decrementares that are included in the specific traces o
in false recognition but, rather, slight-to-mod-individual items—and therefore decrease cor-
est increases. Reliable interactions between reect recognition responses based on a high de
sponse type (veridical or false recognition) andree of “match” between the test probe and thos
study condition were obtained in comparisonspecific traces—the secondary task might exer
contrasting young controls against each of theseuch less influence on the smaller amounts o
four conditions. similarity derived from features common to all
These outcomes are consistent with an intes¥ multiple instances within a category. Com-
pretation of false recognition among youngemon features, such as the global shape of objec
adults as deriving from general similarity infor-within a category or their category names, might
mation or a sense of familiarity with the studiedbe comparatively easily or automatically en-
items and the perceptual/conceptual categoriesded for most or all of the items within a cate-
that they represented. Whereas access to infgory, thereby leaving unaffected (or possibly in-
mation about the general categories or types afeasing) false recognition responses based o
items that were studied may not be impaired kijie summed similarity across these features.
manipulations of the form used here, allowing In the present case, emphasis on these twc
relative “preservation” of false recognition, acquite different, sources of high “familiarity” or

The Relative “Preservation” of False
Recognition Compared to Veridical
Recognition in Younger Adults
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memory “strength” that can support affirmativea form of general similarity or familiarity: for
recognition responses may provide an accouexample, where no specific encoding task is
of why the dual task manipulations differenused or where the stimulus items have relatively
tially affected veridical versus false recognitionfew differentiating perceptual features that can
However, it is also important to note that therbe encoded. To the extent that both true and
are other manipulations or subject conditionfalse recognition are supported by a similar
that exertparallel effects on true and falseform of “summed similarity” across multiple
recognition (e.g., Toglia, Neuschatz, & Gooditems, we might expect to see parallel incre-
win, 1999). For example, using the Deesments and decrements on measures of veridica
(1959)/Roediger-McDermott (1995) verbal conand illusory recognition. From this vantage
verging associates paradigm, Seamon et @bint, what is notable in the present study is the
(1998, Exp. 2) found that a very rapid presentaesistance shown by younger adults to falling
tion rate during study decreased both veridicalack on this form of responding, with the conse-
recognition of list itemandfalse recognition of quence that, although we observed constant o
critical lures (though veridical memory wasslightly incremented levels of false recognition
more adversely affected than false memoryn younger adults, the levels of false recognition
Similarly, Arndt and Hirshman (1998) foundremained below that shown by older adults. De-
that both veridical and false recognitiadi)(of spite conditions that depleted the amount and
verbal associates were lower for shorter lists gfuality of the attentional and perceptual re-
associates (comprised of 4 associates) thaaurces that they could devote to the encoding
longer lists (comprised of 16 associates), thougbf pictures, younger adults did not opt to prima-
in this case, false recognition was affected mor#y respond on the basis of categorical informa-
than veridical memory. Likewise, investigationgion: indeed, as noted above, for categories
of false recognition in amnesics, i.e., personghere numerous related items had been pre
who, as a consequence of damage to medsanted, younger adults in the conditions involv-
temporal and diencephalic brain regions, sufféng dual task at study showed slightly lower
from impaired veridical memory, have generallyecognition, combined with trends toward more
shown parallel decreases in false memory: Undstringent response criteria, than did older adults.
conditions where control participants show higfthis resistance to relying largely or entirely on
rates of false recognition, as in the case of multieneric information thus bore some cost to
ple semantically associated words (Schacter, Vereridical recognition, but it was accompanied by
faellie, & Anes, 1997; Schacter, Verfaellie, Anedijttle increment in false recognition.
& Racine, 1998; Schacter, Verfaellie, & Pradere, One alternative account of all these findings
1996) or false recognition of the prototypes ofvas briefly noted in the Introduction and also in
perceptually similar novel objects (Koutstaalthe Discussion above: Might false recognition
Schacter, Verfaellie, Brenner, & Jackson, 1999esponses derive from “misplaced recollec-
amnesics show both impaired veridical recogniion”—the miscombining or misconjoining (cf.
tion andimpaired false recognition. Reinitz et al., 1994) of specific recollected fea-
These outcomes may partially reflect differtures—rather than (or in addition to) mistaken
ential degrees of reliance on “high quality"familiarity or general similarity responding? Itis
matches to a single trace, versus the summeadssible that at least some false recognition re-
similarity derived from multiple partial matches,sponses of the categorized picture stimuli of
under different encoding and retrieval condithese (and earlier) experiments for both older
tions (and encoding/retrievalombinations cf. and younger adults are of this form, broadly
Schacter, Israel, & Racine, 1999; Schacter, Koutharacterized as relatively more specific errors
staal, & Norman, 1997). Circumstances undgf'l saw a large tawny colored cat that looked
which weridical memory and false memory arevery much like this particular cat”) than entirely
impaired in parallel may be those in which veri-generic errors (‘I saw many cats”). Indeed,
dical memory, too, is more heavily dependent ostated in these terms, the two forms of errors
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need not be entirely disjunct from one another aslder adults situated closer to the sparsely speci
it is quite probable that even “categoricallyfied end (primarily category information but
based” errors are partially based on some sp@ith some additional relatively specific infor-
cific perceptual features of the lure items. Thenation given that, for older adults, too, not all
existence of at least some perceptual specificiategorically related lures are mistakenly identi-
in false recognition is implied by the observatiorfied as old) and the responses of younger adult:
that notall lures within a given category arepossibly situated at the relatively more detailed
falsely recognized (suggesting that some lurgmle (indicated by increased within-category
seem more similar to studied items than othersjliscriminability and possibly involving multiple
Relatedly, some perceptual specificity is alsor conjunctive features rather than more isolated
implied by the levels of within-category dis-features). Some evidence for this may be pro-
criminability (that is, hits—related false alarms)ided by a consideration of theorrelations be-
that were observed. Averaging across theveen veridical and false recognitidor catego-
medium (9-exemplar) and large (18-exemplanmjzed items. Although consistently positive and
categories, all groups continued to show somgenerally quite strong, particularly for the large
such within-category discriminability. Ordered(18-item) categories for all of the groups, this
from the group showing the least to the greatesbrrelation was stronger for older adults than for
within-category discriminability, the mean hit-re-any of the younger groups (ordered by strength
lated false alarm rates were older controls (0.269f correlation, from most to least, the correla-
fast study-only (0.29), study-only (0.34), study+tions for large category items were, for older
and-test (0.38), fast control (0.40), test-onleontrols,r = .83, for study-onlyy = .68, for fast
(0.51), and young controls (0.57). Pairwise comstudy-only,r = .67, for fast controly = .52, for
parisons relative to older controls revealed no ditest-only,r = .50, for young control;f = .44, and
ference between older controls and the fast studfoer study-and-test; = .36; for the medium cate-
only group,F < 1, a weak trend toward moregories, the veridical-false recognition correla-
accurate discrimination in the study-only grougions, also ordered from the strongest to least
than in older controlsF(1, 30) = 2.10, MSe= strong were, for older controls,= .79, for fast
0.02,p =.16, and significantly more accurate disstudy-only,r = .54, for young controly = .54,
crimination in each of the remaining groups relafor study-onlyy = .43, for study-and-test,= .42,
tive to older controls, smalleft=5.96. for test-onlyy = .09, and for fast controt,=.08).
Contrasting these two accounts may thus un- .
derscore a key point: Responding on the basis of 1 N€ Effects of Interference with Test
“gist” or “general similarity” may to some ex- Monitoring on False Recognition in Younger
tent occur at multiple different levels of grain— Adults
| saw cats, | saw black cats, | saw black cats with We found that, in younger adults, dual task de-
short hair. And, as more and more features araands at test carried only slight and unreliable at
specified (or required) before individuals argendant costs in the form of an increased likeli-
willing to provide a positive recognition re- hood of false recognition. Averaging across the
sponse, responses become closer to “recollemenditions where either 9 or 18 categorically re-
tion"—and also potentially to “misplaced recol-lated items had been presented, the rate of fals
lection.” Additionally, with exposure to a large recognition in the test-only condition was only
number of different exemplars, keeping repre3% greater than that shown by younger adults
sentations of the studied exemplars separat@der conditions with no secondary task during
(“pattern separation”; cf. Schacter et al., 1998sting. Moreover, as can be seen from Fig. 1
may become increasingly difficult. Thus, rathethere was no indication that this apparent “resist-
than two entirely separate bases of false recogrance” to increased false recognition was achieve
tion, the gist-based false recognition and misat a cost to veridical recognition (i.e., by more
placed recollection accounts may represeuwften incorrectly rejecting studied items): the
points on a continuum, with the responses dével of novel-corrected veridical recognition for
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the many-exemplar conditions was nearly identgrained” judgment of whether the item was pre-
cal in the two groups (means of 0.729 and 0.73&nted by a male or a female speaker, i.e., gende
for the test-only group and younger contrahformation regarding the source). Dodson et al.
group, respectivelfs < 1 for the effect of group). (1998) suggested that attention at retrieval might
This finding is at least consistent with thesupport a “recollective focusing mechanism,”
possibility that there are relatively pervasive—with divided attention during retrieval “blurring”
and robust—differences in the way informatioithis focusing mechanism, and thus making it
is queried during retrieval by younger versumore difficult to recover relatively precise infor-
older adults (cf. Bartlett, Leslie, Tubbs, & Ful-nation than less precise information.
ton, 1989; Reder, Wible, & Martin, 1986; also There are several possible accounts of why, in
see earlier discussion of a global matchintpe present experiment, the imposition of a dual
perspective). Although, in our previous studietask at retrieval did not lead to increased false
(Koutstaal et al., 1999a), we found that falseecognition (as might be expected if relatively
recognition in older adults could be considerspecific information was required to reject the
ably reduced by providing support for carefuhonstudied but conceptually and perceptually
monitoring at test, it does not appear that simphglated lures). One possibility is that the general
increasing the demands during testing is suffattentional and cognitive demands of the second-
cient to induce younger adults to alter theiary task were insufficiently strong and partic-
recognition decision-making and to behavants could readily perform the conjoint tasks
more similarly to older adults in the absence aff yes/no recognition and digit monitoring. Al-
such retrieval support. Indeed, even whetmough the digit-shadowing and monitoring task
younger adults were asked to negotiate the extias sufficiently difficult to substantially de-
demands imposed by the digit-monitoring tas&rease veridical recognition when it occurred at
both during study and during testing—and destudy the task might not have been sufficiently
spite clear attendant costs in veridical recognitemanding to exact costs duriregognition test-
tion from such demands—novel-corrected falseg, particularly given the timing parameters that
recognition of younger adults for the mediumwve used (each picture was shown for 2 s, fol-
and large categories (20%) was, on average, skillved by 4 s to provide an old/new response),
nearly only half that shown by older adulteand also the known relative robustness of
(37%) for those itemd;(1, 30)= 5.96,MSe= retrieval to disruption by additional attentional
0.04,p =.02 for the effect of age. demands (Craik et al., 1996; Naveh-Benjamin
This quite marked pattern of virtuallyointer- et al., 1998; also cf. Moscovitch, 1994). Thus,
ference with test monitoring in younger adultsncreased false recognition might be observed
contrasts with previous findings from other paradnder more difficult conditions, for instance, if
digms where the requirement to perform dhe pictures were presented for a shorter perioc
secondary task at the time of attempted retrievaf time at test or if less time was provided for the
has been found to increase the likelihood thatcognition decisions. (Note that we found that a
younger adults will show a number of types ofaster stimulus presentation timesatidyreliably
“errors of commission,” including false fame er-increased false recognition in younger adults
rors (Jacoby et al., 1989, Exp. 3), false recogniwhereas the imposition of a dual task alone did
tion of repeated or “test-primed” lures (Meriklenot do so.) Another possibility is that younger
& Joordens, 1997), and increased likelihood adults were highly adept at detecting or noticing
source misattributions (Dodson, Holland, & Shi-target-incongruent” information in the lures,
mamura, 1998; Dywan et al., 1998). For examplg@erhaps doing so relatively “effortlessly” or “au-
Dodson et al. (1998) found that dividing attentiortomatically,” thereby allowing correct rejection
at retrieval impaired younger participants’ memef the lures even under dual task conditions.
ory for specific source information (which of two(This connects with the earlier proposal of the
female speakers or two male speakers had regportance of considering not only age-related
the items) although it did not impair access tdlifferences in strategic and frontally guided fac-
“partial-source information” (a more “coarse-tors but also a possible contribution from medial-
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temporal binding processes.) The comparativelimilar-seeming lures (even in the presence of ¢
rich and detailed nature of the pictures used idual task at test). By contrast, under these sam
this experiment might provide more opportuniconditions, older adults may find that lures with
ties for the detection of such “give-away” (targetsome features that (nearly) match features of the
inconsistent) information than were present itarget items are especially difficult to resist—
the previous studies where increased errors tifus accounting for the persistence of higher
commission were observed under divided attetevels of false recognition among older adults in
tion at test (e.g., errors involving false fame anthis paradigm even when younger adults are
within-test repetition of lures), and where particoperating under dual task demands, but not ir
ipants themselves might need to maetively other paradigms where the lures are “attractive”
retrieve or seek outcontextual information that primarily on the basis of broad familiarity.
was not provided in the stimulus itself and that Second, the maintenance or “preservation” of
would allow correct rejection of the lure. A sys-false recognition in younger adults under dual
tematic manipulation of the amount and type ofask conditions that markedly depressed veridi-
similarity between the target and lure itemgal recognition (dual task at study-only, dual
would allow examination of this question (howtask at study-and-test) may indicate that false
much “give-away” or target-inconsistent infor-recognition in younger adults is based on a com
mation needs to be present for younger particbination of familiarity and some more specific
pants to continue to show resistance to falsemilarity information. In younger adults, we
recognition under dual task conditions?) anfbund that only conditions that may have in-
would also permit examination of the possibilityvolved degraded encoding and binding processe
that younger adults are more adept at noticin@ faster presentation rate at study or a faste
features that do not “match” with studied itemgresentation rate at study in combination with
than are older adults. Nonetheless, under circurdual task requirements at study) produced a sig
stances of the sort used here, it is clear that-rificant increase in false recognition.
although younger adults in the test-only and Third, among younger adults, the imposition of
study-and-test conditions did sometimes incodual task demands at the time of retrieval was no
rectly claim to recognize categorized lure items—sufficient to impair veridical recognition, nor was
the likelihood of such false recognition was nat enough to increase false recognition. This
greater than that shown by younger controls. “null” finding for false recognition is possibly
attributable to a low level of difficulty for the
CONCLUSIONS combined tasks, such that younger adults coulc
Taken together, the outcomes regarding eackadily accommodate the demands of both the
of these three questions underscore the valuere€ognition and the digit-monitoring tasks. Alter-
using the dual task methodology to examineatively, it is also possible that secondary task
both errors of omission and errors of commigperformance at the time of testing did not greatly
sion in long-term memory. They point to thredénterfere with younger participants’ ability to
primary conclusions and interpretations. Firstnake detailed within-category discriminations
the observation that older adults continue toecause—provided that the items were initially
show elevated false recognition even when theadequately encoded—"incongruent” information
level of veridical recognition of “one-of-a-kind” was relatively readily and “effortlessly” noticed
items is equated with that of younger adults mdyy younger adults at the time of test. More
be partially attributable to age-related differdetailed specification of the conditions under
ences in (frontally mediated) strategic monitorwhich the requirement to negotiate between the
ing or decision criteria but possiblysoto age- attentional requirements of two tasks concur-
related differences in (temporally mediatedently yields patterns of errors of commission in
“binding” processes. Under conditions involvyounger adults thaiarallel those found in older
ing high levels of feature similarity across itemsadults (e.g., Jennings & Jacoby, 1993; also cf
more efficient feature-binding may allowJacoby et al., 1989), versus the circumstance
younger adults to more often successfully rejeander which such requirements, while matching
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age groups on some measures of “memory aomputingp(x)as &+.5) /n +1, rather than/n; in addition,
cessibility" nonetheless yieId age-related diﬁegpodified formulas for below chance performance, from

. Aaronson & Watts, 1987, were used). The measUreaA
ences in -memory .accuracy (Jacoby, ,1999adry between 0.00 and 1.00, with values of 0.50 indicating a
Henkel et al., 1998; the present experimeniyance level of performance. Measuge &n vary between

should further illuminate how dual task demandsi.00, indicating extremely lenient responding, aido0,
influence encoding and retrieval processing aritiicating extremely conservative responding;- Balues
should help to more clearly delineate the factof§ar zero thus inc.ii_c'ate unbiased requnding. We obtaine
contributing to age differences in veridical anq-neasures_ pf sensitivity and response_blas for two forms of
. ltem-specific memory, comparing Hits to Novel False
illusory memory. Alarms (designated as'Alovel and B.-Novel, respec-

tively) and comparing Hits to Related False Alarms (desig-
APPENDIX nated as ARelated and B-Related, respectively). We also

computed sensitivity and response bias measures for “gist

In order to more fully characterize the nature of the duahemory,” where false alarms to categorically related lures

task effects on performance, we also computed signal detece treated as “hits,” indicating memory for the general class
tion measures for all of the groups (the five groups from the type of items studied (i.e., conceptual or perceptual “gist”)
initial experiment and the two additional fast stimulus presand are compared to false alarms to novel category item:
entation groups), providing measures of sensitivity and rédesignated as'AGist and B,-Gist, respectively; cf. Kout-
sponse bias under varying levels of concurrent task demarsigal & Schacter, 1997b; Tussing & Greene, 1997). These
at study and/or test. The measures we used weeerdeas- three measures and their corresponding measures of respon
ure of sensitivity, and B, a measure of response bias (Grierbias are shown in Table A1, separately as a function of groug
1971, also see Donaldson, 1993; as recommended by Snade category size (single, medium, and large); the means fo
grass & Corwin, 1988, all data were first transformed bgach group are also shown.

TABLE A1

Measures of Sensitivity and Response Bias as a Function of Category Size and Group, Initial Experiment
and Fast Stimulus Presentation Conditions Combined

A’-Novel BD'-Novel
Single Medium Large Single Medium Large
Group 1) 9) (18) M 1) 9) (18) M
Older control 0.82 0.86 0.87 0.85 0.47 0.21 0.22 0.30
Younger control 0.90 0.90 0.90 0.90 0.28 0.34 0.42 0.34
Younger study-only 0.86 0.83 0.84 0.84 0.38 0.45 0.54 0.46
Younger test-only 0.87 0.90 0.91 0.90 0.37 0.31 0.13 0.27
Younger study-and-test 0.87 0.85 0.88 0.87 0.54 0.63 0.51 0.56
Younger fast control 0.88 0.89 0.89 0.89 0.56 0.53 0.59 0.56
Younger fast study-only 0.77 0.83 0.86 0.82 0.64 0.49 0.48 0.54
M 0.85 0.87 0.88 0.46 0.42 0.41
A'-Related BD-Related
Single Medium Large Single Medium Large
Group 1) 9) (18) M 1) 9) (18) M

Older control 0.73 0.72 0.69 0.71 0.04 -.33 -58 -0.29
Younger control 0.88 0.87 0.82 0.86 0.11 -.02 -.19 -0.03
Younger study-only 0.85 0.75 0.73 0.78 0.28 .14 .01 0.14
Younger test-only 0.85 0.80 0.83 0.83 0.10 -.26 -39 -0.18
Younger study-and-test 0.82 0.76 0.76 0.78 0.32 .30 -.03 0.19
Younger fast control 0.81 0.81 0.74 0.78 0.25 .03 -.20 0.03
Younger fast study-only 0.74 0.72 0.70 0.72 0.57 .05 -.12 0.17

M 0.81 0.78 0.75 0.24 -0.01 -0.21
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A’-Gist BD'-Gist

Single Medium Large Single Medium Large
Group (1) 9) (18) M 1) 9) (18) M
Older control 0.63 0.73 0.79 0.72 0.70 0.66 0.54 0.63
Younger control 0.59 0.63 0.70 0.64 0.72 0.76 0.79 0.76
Younger study-only 0.54 0.64 0.69 0.63 0.62 0.81 0.78 0.74
Younger test-only 0.59 0.69 0.70 0.66 0.73 0.78 0.82 0.78
Younger study-and-test 0.61 0.65 0.72 0.66 0.67 0.82 0.86 0.78
Younger fast control 0.67 0.70 0.77 0.71 0.83 0.92 0.87 0.87
Younger fast study-only 0.54 0.69 0.74 0.66 0.48 0.81 0.74  0.68

M 0.60 0.67 0.73 0.68 0.79 0.77

Note Results are shown separately for categories where 1, 9, or 18 categorically related items were presented at
Younger study-only, dual task at study only; Younger test-only, dual task at test only; Younger study-and-test, dual te
study and test; Younger fast control, stimulus presentation rate of 500 ms at study; Younger fast study-only, stimulus p
tation rate of 500 ms at study with dual task at study only.
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