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The present research investigated the generation of memory illusions. In particular, it attempted to
delineate the conditions under which category-based thinking prompts the elicitation of false memories.
Noting fundamental differences in the manner in which expected and unexpected person-related infor-
mation is processed and represented in the mind, it was anticipated that, via gist-based recognition,
participants would display a pronounced propensity to generate expectancy-consistent false memories.
The results of three experiments supported this prediction. In addition, the research revealed that par-
ticipants’ false memories were accompanied by the subjective experience of knowing (Expt. 2) and that
false recognition was exacerbated under conditions of executive dysfunction (Expt. 3). We consider the
theoretical implications of these findings for recent treatments of memory illusions and social cognition.

There is in general no guarantee of the correct-
ness of our memory; and yet we yield to the
compulsion to attach belief to its data far more
often than is objectively justified.

Freud (1900, p. 193)

Of all the mind’s illusions, few are as fascinating as
the recollective experiences that people report for
events that never occurred (e.g., Loftus, 1993, 1998;
Loftus & Pickrell, 1995; Roediger, 1996; Roediger
& McDermott, 1995; Roediger, McDermott, &
Robinson, 1998; Schacter, 1999; Schacter, Norman,
& Koutstaal, 1998). Manufactured unconsciously,
these counterfeit memories arrive in consciousness
with such force that their underlying origin is

obscured, a state of affairs that gives rise to some
fascinating effects. In particular, rather than
attributing current experience to the constructive
nature of remembering (Bartlett, 1932; Neisser,
1976), perceivers construe their mental contents as
the veridical products of memory retrieval
(Johnson, Hashtroudi, & Lindsay, 1993). As a
result, they are unwittingly duped into believing
that the contents of consciousness comprise an
accurate record of the experienced past, when in
fact they do not. Instead, these items are false
memories—illusory experiences of events, actions,
and utterances that never occurred.

But why exactly do memory illusions arise?
What is it about the mechanics of mental func-
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tioning that prompts the mind to generate false
memories, memories that are often subjectively
indistinguishable from the real thing (Johnson &
Raye, 1998; Roediger, 1996; Schacter, 1999)? One
fascinating context in which false recollections
arise involves motivated distortions of auto-
biographical memory (e.g., Greenwald, 1980;
Newman & Baumeister, 1996; Ross, 1989). This
research reveals that we often misremember the
past in ways that flatter our egos, confirm our self-
theories, and serve our currently active needs and
motives. In perhaps the most dramatic example of
these sorts of distortions, Newman and Baumeis-
ter (1996) argued that a need to escape from self-
awareness underlies the fabrication of UFO
abduction memories. Critically, however, memory
illusions do not only emerge when perceivers have
powerful motives to interpret the past in ways that
diverge from unsatisfying realities. Rather, as an
extensive literature has documented, false mem-
ories occur simply as a byproduct of the ordinary
functioning of the cognitive system (see Johnson
& Raye, 2000; Roediger et al., 1998). The present
paper reports the results of a series of experiments
that attempt to delineate exactly how, why, and
when stereotypic (i.e., category-based) thinking
can prompt the generation of false memories,
even when these distortions have no direct bear-
ing on the ego or its concerns.

ELICITING FALSE MEMORIES

Notwithstanding the considerable attention that
memory illusions have received from the legal and
clinical professions in the last decade or so (see
Freyd, 1996; Loftus, 1993; Read & Lindsay, 1997),
empirical interest in the topic has a much longer
history. According to Bartlett (1932), remember-
ing is an active process that is guided and shaped
by people’s knowledge and beliefs about the
world (see also Brewer & Nakamura, 1984; Neis-
ser, 1976; Schank & Abelson, 1977). As such,
rather than merely representing a faithful record
of the past, perceivers’ recollections are modified
and embellished with material that goes beyond
the objective “‘facts” of experience. The con-
sequences of this process are obvious and telling—
perceivers tend to remember the past not as it
really was, but rather as they think or believe it
must have been.

The experimental investigation of memory
illusions has recently undergone a dramatic
resurgence (e.g., Johnson & Raye, 1998; Roediger,

1996; Roediger et al., 1998; Schacter, 1999;
Schacter et al., 1998). Reviving an experimental
procedure that was originally devised by Deese
(1959), Roediger and McDermott (1995) pre-
sented participants with a series of word lists in
which the words on each list (e.g., bed, snooze,
yawn, drowsy) were all related to a single, non-
presented item (e.g., sleep). Participants then
completed recall and/or recognition tests. The
results of this research were intriguing. Not only
were the critical lures (i.e., non-presented items)
recognised as frequently as the studied words, but
these false memories were accompanied by the
phenomenological experience of remembering
(rather than knowing) as measured by Tulving’s
(1985) remember/know procedure (see Gardiner,
1988; Gardiner & Java, 1993; Rajaram, 1993).
Thus, not only did participants recognise words
that were never in fact presented, but they also
intimated that they remembered the appearance
of the illusory items on the study lists.

Since the publication of Roediger and
McDermott’s (1995) influential article, numerous
studies have demonstrated the experimental eli-
citation of false memories through the presenta-
tion of semantically related items on word lists
(see Roediger et al., 1998). Indeed, a great deal is
now known about the study and test conditions
that promote the generation of false memories
(Gallo, Roberts, & Seamon, 1997; Hicks & Marsh,
1999; Mather, Henkel, & Johnson, 1997; McDer-
mott, 1996; McEvoy, Nelson, & Komatsu, 1999;
Norman & Schacter, 1997; Payne, Elie, Blackwell,
& Neuschatz, 1996; Read, 1996; Robinson &
Roediger, 1997; Seamon, Luo, & Gallo, 1998).
Coupled with these developments is a related lit-
erature in cognitive neuroscience that has
attempted to identify the neural substrates of false
recognition (e.g., Johnson & Raye, 2000; Schacter
et al., 1998). The current research was designed to
discover whether similar phenomena are likely to
emerge in the domain of social memory.

There is good reason to suspect that everyday
social interaction may possess the very conditions
that are likely to trigger the generation of false
memories. In this particular context, the critical
associational forces do not originate in the
semantic structure of word lists (Roediger &
McDermott, 1995); instead, they reside in the
stereotypic (i.e., category-based) beliefs that
people hold about others. As an extensive litera-
ture has documented, categorical social beliefs
guide information processing and response gen-
eration at all stages of the person perception



process (Macrae & Bodenhausen, 2000). By
implication, one would also expect categorical
thinking potentially to play a prominent role in
the creation of false memories—particularly
memories that are consistent with people’s ste-
reotypic beliefs about others. Surprisingly, how-
ever, there is little empirical work that speaks
directly to this issue (but see Lenton, Blair, &
Hastie, 2001). Research on person memory using
a paradigm in which expectancies precede the
presentation of target information has revealed
some initial evidence of expectancy-consistent
false recognition (Woll & Graesser, 1982). While
confirming that memory illusions do indeed tend
to be expectancy-consistent in nature, the existing
studies are largely mute with respect to several
important questions (Bellezza & Bower, 1981;
Clark & Woll, 1981). Two questions are of parti-
cular interest for the present investigation: (1)
When false social memories arise, what are their
phenomenological concomitants? (2) Does the
availability of executive resources moderate the
occurrence of stereotype-driven memory illu-
sions?

CATEGORICAL THINKING AND
MEMORY ILLUSIONS

As we have noted, although an expansive litera-
ture has documented the impact of categorical
thinking on social cognition (Allport, 1954; Bod-
enhausen & Macrae, 1998; Brewer, 1988; Fiske &
Neuberg, 1990; Macrae & Bodenhausen, 2000),
relatively few studies have considered the process
of expectancy-driven memory illusions in much
detail. Thus, one basic goal of the present research
was to develop a paradigm for studying false social
memories that would permit the investigation of
our central theoretical concerns. We turn now to a
brief consideration of these issues.

The phenomenology of false social
memories

To chart a successful passage through a demand-
ing social world, perceivers must be responsive to
both expected and unexpected stimulus inputs
(Friedman, 1979; Johnston & Hawley, 1994;
McClelland, McNaughton, & O’Reilly, 1995;
Norman & Shallice, 1986). Given the constraints
of a limited processing capacity, however,
resources must be directed to these competing
streams of information in an energy-efficient
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manner. According to Johnston and Hawley’s
(1994) mismatch theory, the mind does not waste
valuable attentional resources extensively pro-
cessing expectancy-consistent material that can be
encoded quickly and efficiently by rudimentary
conceptually driven processes. Once expected
information has been matched to an existing
template in memory, attention to that information
decreases, and the system tends to extract only the
gist or general meaning of the available material
(Johnston & Hawley, 1994; Sherman, Lee, Bes-
senoff, & Frost, 1998). Quite the opposite is the
case, however, when novel or unexpected stimulus
inputs are encountered (e.g., Friedman, 1979).
Given the potential diagnosticity (i.e., informa-
tional value) of unexpected material, it is impor-
tant that this information is processed in a detailed
manner; after all, it may demand the execution of
anovel behavioural response (Norman & Shallice,
1986). Generally speaking, then, when the infor-
mation-processing system is confronted with
expected and unexpected stimulus inputs, only the
latter material tends to capture the interest of
elaborative encoding operations (Johnston &
Hawley, 1994; Macrae, Bodenhausen, Schloer-
scheidt, & Milne, 1999; Norman & Shallice, 1986;
Sherman et al., 1998). These processing differ-
ences should have important implications for the
phenomenological status of memory for expected
and unexpected social information.

Dual-process models of recognition memory
provide a seemingly clear basis for generating
predictions about the phenomenological status of
expectancy-consistent false memories. The major
tenet of these models is that previously encoun-
tered material can be recognised on the basis of
two distinct processes: recollection and familiarity
(e.g., Jacoby, 1991; Jacoby & Dallas, 1981; Man-
dler, 1980; Yonelinas & Jacoby, 1994). Because
unexpected information is likely to receive more
elaborative encoding, it should tend to be recol-
lected by perceivers (Johnston & Hawley, 1994;
Macrae et al., 1999). However, because expected
information is likely to be processed in a more
minimal, gist-based fashion, it should be more
likely to feel familiar, rather than to be accom-
panied by a recollective experience. By extension,
false memories that are based on expectancy-dri-
ven inferences should similarly be prone to a sense
of familiarity, rather than a feeling of recollection.
As Roediger et al. have argued, “Remember
responses are given by subjects when they believe
details of the original experience are available,
whereas know responses arise from general feel-
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ings of familiarity. The most natural mapping . .. is
that remember responses should reflect specific
traces and know responses should arise from gist
traces” (1998, pp. 235-236). Yet, in previous
applications of the Deese/Roediger/McDermott
(DRM) paradigm, this pattern does not appear to
be the case; instead, false memories tend to be
associated with recollection rather than a more
diffuse sense of familiarity (Roediger & McDer-
mott, 1995). The present research attempted to
discern whether stereotype-based illusions of
social memory will produce similar phenomen-
ological experiences (see also Lindsay & Kelley,
1996).

Executive resources and false social
memories

The ability to distinguish actually experienced
events from ones that were merely inferred or
imagined rests on the capacity for source mon-
itoring, a process that is known to require the
executive resources of working memory (e.g.,
Johnson, Kounios, & Nolde, 1996; Johnson &
Raye, 2000; Kensington & Schacter, 1999). Thus,
false memories should be most likely to arise when
executive resources are constrained. Because
social interaction often occurs in demanding
environments, in which the actor may be actively
pursuing multiple goals and may be subjected to a
variety of distractions, it becomes important to
determine whether social perceivers are more
prone to generate false, stereotype-based mem-
ories when their executive resources are compro-
mised for one reason or another. We address this
issue in the third experiment, and we expand our
consideration of the relevant theoretical and
practical issues immediately prior to the pre-
sentation of that study.

THE PRESENT RESEARCH

To begin to provide a comprehensive picture of
the existence and nature of stereotype-based
memory illusions, we report the results of three
experiments in the present paper. In each of the
reported experiments, participants were required
to perform a paired-associate learning task. We
selected this task for two reasons. First, it provides
a straightforward means of triggering expectancy-
based processing strategies (see Macrae & Bod-
enhausen, 2000). Second, it should furnish enough
false memories to render any statistical compar-

isons meaningful. In the course of the paired-
associate learning task, participants were pre-
sented with a series of male and female forenames
(e.g., Angela, Brian) paired with one of two
occupations: mechanic or hairdresser. As partici-
pants stereotypically expect men to be mechanics
and women to be hairdressers, it is anticipated
that these category-based beliefs will guide the
encoding of the stimulus materials (Macrae &
Bodenhausen, 2000). In particular, whereas
unexpected occupational pairings (i.e., male
hairdressers/female mechanics) will tend to elicit
elaborative processing operations, expected
occupational pairings (i.e., male mechanics/female
hairdressers) will be encoded predominantly in
terms of their overall gist (Johnston & Hawley,
1994). To the extent that participants rely on gist-
based representations to guide the retrieval pro-
cess, it is anticipated that they will tend to gen-
erate expectancy-consistent false memories. In
contrast to the findings reported in the paradigms
in which false memories were elicited from lists of
thematically related concepts (e.g., Roediger &
McDermott, 1995), we expect these familiarity-
based false memories to be accompanied by feel-
ings of knowing rather than conscious recollective
experiences (Tulving, 1985).

Based on the previous reasoning, our first
experiment attempts to establish an empirical
paradigm in which participants generate expec-
tancy-consistent false memories. The subsequent
experiments then seek to extend the theoretical
scope of the present inquiry in a number of ways.
Experiment 2 considers the phenomenological
characteristics of memory illusions or what it feels
like to experience an expectancy-based false
memory (Roediger, 1996; Roediger et al., 1998).
Finally, in an attempt to develop current theore-
tical understanding of the conditions that trigger
the elicitation of expectancy-based false mem-
ories, Experiment 3 investigates processing cir-
cumstances under which perceivers’ propensity to
generate illusory memories may be increased.
Specifically, this experiment explores the possi-
bility that false memory may be exacerbated
under conditions that are acknowledged to
increase perceivers’ reliance on category-based
responding—namely, attentional depletion and
the cognitive changes (i.e., executive dysfunction)
associated with ageing (Macrae et al., 1999;
Mather, Johnson, & De Leonardis, 1999; Sherman
et al., 1998). Given the minimal literature on this
topic, it is hoped that the present work will satisfy
two basic objectives. First, it will provide further



insight into the minimal conditions under which
stereotype-base d memory illusions arise (Mather
et al., 1999; Sherman & Bessenoff, 1999). Second,
it will develop and extend current theoretical
understanding of the origin, character, and phe-
nomenological status of this particular variety of
false memory (Roediger et al., 1998; Schacter et
al., 1998).

EXPERIMENT 1
Method

Participants and design. A total of 32 under-
graduates (16 men and 16 women) were paid £2
($3) for their participation in the experiment. The
experiment had a single factor (item type: expec-
tancy-consistent  vs  expectancy-inconsistent)
repeated measures design.

Procedure and stimulus materials. Partici-
pants arrived at the laboratory individually and
were greeted by a female experimenter who
remarked that she was interested in people’s
ability to remember occupational information
about others. The experimenter then explained
that, on the computer screen, participants would
be given a series of male and female forenames
(e.g., John, Mark, Sarah, Louise) paired with one
of two occupations: either mechanic or hairdresser
(i.e., paired-associate learning task). The task was
simply to remember ‘‘who does what?”’ as after-
wards their recollections would be probed. In
total, 60 stimulus pairs were presented: 15 male
mechanics; 15 male hairdressers; 15 female hair-
dressers; and 15 female mechanics. Each stimulus
pair (occupation and forename) remained on the
screen for 2s and the interstimulus interval was
2s. The occupations were selected on the basis of
an earlier pilot study in which 30 participants (15
men and 15 women) were asked to rate (on a 7-
point scale: 1 = ‘‘very unusual” to 7 = ‘“‘very
usual”) how usual it is to find men and women
performing a variety of jobs. On the basis of these
ratings, mechanic was deemed to be a typically
male occupation (Ms: 6.12 vs 1.76), whereas
hairdresser was a job that was believed to be
performed predominantly by women (Ms: 6.45 vs
2.45). Thus, by having a collection of male and
female mechanics and hairdressers, it was possible
to manipulate the stereotypicality of the stimulus
materials. That is, whereas male mechanics and
female hairdressers confirmed people’s pre-exist-
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ing beliefs, male hairdressers and female
mechanics violated their occupational pre-
conceptions.

Following the presentation of the occupational
information and a 5-minute distractor task in
which they were required to list as many British
cities and towns as possible, participants per-
formed a source memory task (Johnson et al.,
1993). This task took the following form. Partici-
pants were required to indicate whether a fore-
name that appeared in the centre of the screen was
“old” (i.e., had been seen before in the earlier
phase of the study) or “new’ (i.e., had not been
seen before in the earlier phase of the study).
Participants made their responses by pressing the
appropriately labelled keys (“‘old”” and ‘“new’’) on
the keyboard. In total, 120 forenames were pre-
sented during this task: the 60 original forenames
plus 60 foils. Each forename remained on the
screen until participants made a response. During
this recognition task, participants were also
required to make a series of source judgements.
Specifically, for items designated as old, partici-
pants were required to identify the occupation of
the person in question. On these trials, the fore-
name disappeared from the centre of the screen,
and it was replaced by a question mark. By means
of a key press, participants had to indicate the
occupation of the person (i.e., mechanic or hair-
dresser or don’t know). The question mark
remained on the screen until participants made a
response. The allocation of forenames to target
and foil sets was counterbalanced as was the
assignment of the forenames to the two occupa-
tions. On completion of the task, participants were
debriefed, paid, thanked for their participation,
and dismissed.

Results and discussion

Corrected recognition scores were computed for
each participant by subtracting the proportion of
incorrect responses to new items (i.e., false
alarms) from the proportion of correct responses
to old items (i.e., hits). Of greater theoretical
interest, however, was the nature of participants’
false source memories. In particular, when parti-
cipants incorrectly recognised a forename, did
they then proceed to assign the person to an
expectancy-consistent occupation? To establish if
this was indeed the case, false source memory
scores were calculated by computing the propor-
tion of incorrectly recognised forenames (i.e.,



68 MACRAE ET AL.

false alarms) that were attributed to each of the
response options (i.e., expectancy-consistent
occupation, expectancy-inconsistent occupation,
or don’t know). In addition, we also calculated the
proportion of correctly recognised forenames (i.e.,
hits) that were attributed to the appropriate
occupation (see Table 1 for treatment means; see
also Appendix A).

Item  recognition. Participants’ corrected
recognition scores were submitted to a single
factor (item type: expectancy-consistent Vs
expectancy-inconsistent) repeated measures ana-
lysis of variance (ANOVA). This revealed that
recognition performance was better when the
forenames were previously paired with an expec-
tancy-inconsistent than an expectancy-consistent
occupation, F(1, 31) = 11.36, p < .002."

Veridical source memories. For the two
occupations, we calculated the proportion of cor-
rectly recognised items (i.e., hits) that attracted an
accurate source judgement from each participant.
These data were then submitted to a single factor
(item type: expectancy-consistent vs expectancy-
inconsistent) repeated measures ANOVA. This
revealed that source memory performance was
better for expectancy-inconsistent than expec-
tancy-consistent stimulus pairs, F(1,31)=4.28,p <
.05.

False source memories. Participants’ source
memory scores on incorrectly recognised items
(i.e., false alarms) were submitted to a single fac-

TABLE 1
Recognition performance and source judgements as a
function of item type (Expt. 1)

Item
Expectancy-consistent  Expectancy-inconsistent

Recognition performance
Hits .70 78
False alarms .34 34

Source judgements
Veridical 57 .66
False 59 .26

! Given the design of Expt. 1 (i.e., the lures have no a priori
expectancy-relate d status), participants’ false alarms were dis-
tributed equally across the expectancy-consistent and expec-
tancy-inconsistent items.

tor (item type: expectancy-consistent vs expec-
tancy-inconsistent vs don’t know) repeated
measures ANOVA. This revealed an effect of
item type on participants’ source judgments, F(2,
62) = 18.63, p < .0001. Tukey tests confirmed that
participants’ false source memories were more
likely to be expectancy-consistent than expec-
tancy-inconsistent in implication (p < .01). In
addition, incorrectly recognised items were more
likely to attract an expectancy-consistent than a
source-unknown (i.e., don’t know) judgement
(Ms: .59 vs .15, p < .01).

These findings provide preliminary support for
our experimental predictions. As expected, when
participants generated false source memories,
these illusory mental contents were pre-
dominantly stereotype-consistent in implication
(Lenton et al., 2001; Sherman & Bessenoff, 1999).
Source judgements were most accurate for
expectancy-inconsistent occupational pairings,
and falsely recognised lures tended to be attrib-
uted to expectancy-consistent sources (Miller &
Gazzaniga, 1998; Sherman & Bessenoff, 1999).
But what about the experiential status of these
false memories (e.g., Gardiner, 1988; Gardiner &
Java, 1993; Rajaram, 1993; Tulving, 1985)? If
probed, would participants claim to remember or
to know the invented past? As already noted, a
feature of false memory research using the DRM
paradigm is that participants commonly report
that they remember the appearance of the illusory
items on the study lists (e.g., Payne et al., 1996;
Roediger & McDermott, 1995). Subjectively
speaking, false memories seem to be indis-
tinguishable from the real thing (but see Mather et
al.,, 1997; Norman & Schacter, 1997). Notwith-
standing the replicability of this finding, however,
it remains puzzling for a number of reasons. First,
in recognition studies that have utilised Tulving’s
(1985) remember/know procedure, false alarms
typically attract know responses (Gardiner, 1988;
Rajaram, 1993), an effect that is consistent with
the contention that false alarms are based on
feelings of familiarity and not recollective
experiences (Jacoby, 1991). Second, the observa-
tion that false memories attract remember judge-
ments sits rather uncomfortably with many
theoretical models that have sought to explain the
origin of these mental illusions (for a discussion of
this issue, see Roediger et al., 1998). The basic
problem is that most explanatory accounts
endorse the view that memory illusions usually
(although not always) arise from the operation of



automatic processes in memory (Jacoby, 1991;
Reyna & Brainerd, 1995), processes that ordina-
rily give rise to know rather than remember
responses.

So what of the effects observed in Experiment
1?7 As in other demonstrations of false recognition
(e.g., Payne et al., 1996; Roediger & McDermott,
1995), would these expectancy-based illusory
memories feel just like the real thing and attract
remember responses? According to mismatch
theory (Johnston & Hawley, 1994), they should
not. Instead, these false memories should be
accompanied by know responses. The reasoning
here is quite straightforward. If, as we have
argued, the application of a gist-based repre-
sentation at retrieval imbues expectancy-con-
sistent lures with strong feelings of familiarity
(Brainerd & Reyna, 1990; Reyna & Brainerd,
1995), then recognition of these items should be
accompanied by feelings of knowing rather than
recollective experiences. In our second experi-
ment, we investigated this prediction.

EXPERIMENT 2
Method

Participants and design. A total of 24 under-
graduates (12 men and 12 women) were paid £2
($3) for their participation in the experiment. The
experiment had a single factor (item type: expec-
tancy-consistent vs  expectancy-inconsistent)
repeated measures design.

Procedure and stimulus materials. Partici-
pants arrived at the laboratory individually and
were greeted by a female experimenter who
remarked that she was interested in people’s
ability to remember occupational information
about others. The experimenter then explained
that, on the computer screen, participants would
be given a series of male and female forenames
(e.g., Geoff, lan, Jane, Linda) paired with one of
two occupations: either mechanic or hairdresser.
The task was simply to remember ‘“who does
what?” as afterwards their recollections would be
probed. As in Experiment 1, 60 stimulus pairs
were presented. Following the presentation of the
occupational information and a 5-minute dis-
tractor task in which they were required to list as
many British cities and towns as possible, partici-
pants performed a modified recognition memory
task. This task took the following form. Partici-
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pants were required to indicate whether a fore-
name and occupation (e.g., Martin — Hairdresser)
that appeared in the centre of the screen was
“old” (i.e., was a stimulus pair that had been seen
before in the earlier phase of the study) or ‘“new”
(i.e., was a stimulus pair that had not been seen
before in the earlier phase of the study). Partici-
pants made their responses by pressing the
appropriately labelled keys (“‘old”” and ‘“new’’) on
the keyboard. In total, 120 items were presented
during this task: the 60 original stimulus pairs plus
60 foils. Each stimulus pair remained on the
screen until participants made a response.

During the recognition task, participants were
also required to report the subjective experiences
that accompanied some of their judgements.
Specifically, for items designated as old, partici-
pants were required to make a Remember/Know/
Guess decision (Gardiner, Kaminska, Dixon, &
Java, 1996). On these trials, the stimulus pair
disappeared from the centre of the screen, and it
was replaced by a question mark. By means of a
key press, participants then had to indicate their
phenomenological response (i.e., remember or
know or guess). The question mark remained on
the screen until participants made a response. The
instructions for the Remember/Know task were
modelled after those used by Rajaram (1993).
Participants were instructed to respond Remem-
ber if they could mentally re-experience the pre-
sentation of the item on the study list and to
respond Know if they were confident that the item
had appeared before, but were unable to recover a
detailed representation of its prior occurrence. If
participants neither remembered nor knew the
item had appeared before, they were instructed to
make a Guess response.

To clarify the critical distinction between
remembering and knowing, participants were
given examples of these different experiential
states (see Gardiner, 1988). As an example of
remembering, participants were told to think of an
occasion on which they had recognised someone
in the street and then remembered that the same
person had been seen earlier in the grocery store.
As an example of knowing, participants were told
to think of an occasion on which they had recog-
nised someone in the street, but been unable to
remember where or when they had seen the per-
son before (i.e., the person was familiar but did
not evoke any other memories). As an example of
guessing, participants were told to imagine a
situation in which they recognised a person, but
had difficulty in deciding whether they remem-
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bered or knew they had encountered the indivi-
dual before. The allocation of forenames to target
and foil sets was counterbalanced as was the
assignment of the forenames to the two occupa-
tions. On completion of the task, participants were
debriefed, paid, thanked for their participation,
and dismissed.

Results and discussion

Item  recognition. Participants’ corrected
recognition scores (i.e., hits — false alarms) were
submitted to a single factor (item type: expec-
tancy-consistent  vs  expectancy-inconsistent)
repeated measures ANOVA (see Table 2 for
treatment means). This revealed a marginally
significant effect, such that recognition perfor-
mance was better on the expectancy-inconsistent
than the expectancy-consistent items, F(1, 23) =
3.87, p < .07. This replicates the effect observed in
Expt 1.

Subjective experience

Correct recognition. To determine the nature
of the subjective experiences that accompanied
the successful recognition of expectancy-con-
sistent and expectancy-inconsistent stimulus pairs
(i.e., hits), participants’ responses were submitted
to a 2 (item type: expectancy-consistent vs
expectancy-inconsistent) x 3 (experiential state:
remember vs know vs guess) repeated measures
ANOVA (see Table 2). This revealed only a main
effect of experiential state on participants’ judge-
ments, F(2, 46) = 36.91, p < .0001. Tukey tests
confirmed that participants furnished a higher
proportion of remember than know responses (p <
.05) and a higher proportion of remember than
guess responses (p < .05). Thus, successful recog-
nition was usually accompanied by recollective
experiences (Gardiner, 1988; Rajaram, 1993).

False recognition. 'To establish the subjective
experiences that accompanied the false recogni-
tion of expectancy-consistent and expectancy-
inconsistent stimulus pairs (i.e., false alarms),
participants’ responses were submitted to a 2
(item type: expectancy-consistent vs expectancy-
inconsistent) x 3 (experiential state: remember vs
know vs guess) repeated measures ANOVA. This
revealed a marginal effect of item type, F(1, 23) =
3.84, p < .07, and a significant effect of experiential
state on participants’ judgements F(2,46) = 8.96, p

TABLE 2
Recognition performance and subjective experience as a
function of item type (Expt. 2)

Item
Expectancy-consistent Expectancy-inconsistent

Recognition performance

Hits 71 .73
False alarms 35 29
Correct recognition

Remember 43 .40
Know 17 18
Guess A1 15
False recognition

Remember .06 .07
Know 17 .10
Guess 12 12

< .0005. These effects were qualified, however, by
an item type x experiential state interaction, F(2,
46) = 7.86, p < .002 (see Table 2). Simple effects
analysis confirmed that know responses were
more prevalent for expectancy-consistent than
expectancy-inconsistent false memories, F(1, 23)
= 15.16, p < .001. In addition, an effect of experi-
ential state emerged on the expectancy-consistent
items, F(2, 46) = 13.43, p < .0001. Tukey tests
revealed that participants furnished a higher pro-
portion of know than remember responses (p <
.01) and a higher proportion of know than guess
responses (p < .05) on their expectancy-consistent
false memories. As expected, then, participants’
expectancy-consistent false memories were gen-
erally accompanied by feelings of knowing rather
than recollective experiences.

Based on an application of mismatch theory
(Johnston & Hawley, 1994), we anticipated that
expectancy-consistent false memories would be
associated with feelings of knowing rather than
recollective experiences. Our results supported
this prediction. Through the application of a gist-
based representation at retrieval (Brainerd &
Reyna, 1990; Reyna & Brainerd, 1995), partici-
pants were led to believe that the expectancy-
consistent lures had appeared on the original
study list, when in fact they had not. In turn, these
false memories were accompanied by feelings of
knowing, an effect that would be expected if par-
ticipants’ responses were based on the familiarity
of the thematically related lures (Gardiner, 1988;
Jacoby, 1991; Rajaram, 1993; Tulving, 1985).

It is worth noting, however, that an alternative
interpretation may be offered for the present
findings. Perhaps the results derived not from the



operation of the postulated mechanisms, but
rather from the application of informed guessing.
Faced with a collection of male mechanics and
female hairdressers in the recognition task, parti-
cipants may simply have guessed that the expec-
tancy-consistent lures appeared in the original
stimulus list (e.g., Bellezza & Bower, 1981). Such
an explanation is consistent with the viewpoint
that false memories and the subjective con-
comitants of item recognition (i.e., remembering
or knowing) can best be understood in terms of
signal detection theory (see Donaldson, 1996;
Hirshman & Master, 1997; Inoue & Bellezza,
1998; Miller & Wolford, 1999). According to this
account, recognition performance reflects a com-
bination of people’s memory for the previously
presented items (i.e., sensitivity) together with the
criterion they use (i.e., liberal or conservative)
when making their recognition judgements. The
value of signal detection theory is that it provides
independent estimates of sensitivity and response
bias (Green & Swets, 1966). Applying these ideas,
Miller and Wolford (1999) have argued that false
memories can frequently be ascribed to criterion
shifts in recognition memory. The false memories
that were generated in the present experiment
may have a similar origin. For example, it is pos-
sible that participants may have adopted a more
liberal response criterion when responding to
expectancy-consistent than expectancy-incon-
sistent items in the recognition task. If so, such a
strategy would have produced two effects. First, it
would have increased the number of old responses
that were offered to expectancy-consistent lures
(see Miller & Wolford, 1999). Second, it would
have prompted participants to furnish know
rather than remember decisions when their
accompanying subjective states were probed (see
Donaldson, 1996; Hirshman & Master, 1997,
Inoue & Bellezza, 1998).

To assess the viability of this competing inter-
pretation, we performed a signal-detection ana-
lysis on the data. Following the procedures
recommended and adopted by Donaldson (1996)
and Inoue and Bellezza (1998), non-parametric
measures of recognition sensitivity (A’) and
response bias (B”d) were calculated. These esti-
mates were then submitted to a 2 (item type:
expectancy-consistent vs expectancy-inconsistent)
x 3 (experiential state: remember vs know vs
guess) repeated measures ANOVA. On the
measure of recognition sensitivity (A’), the ana-
lysis revealed main effects of item type, F(1, 23) =
11.37, p < .003, and experiential state, F(2, 46) =
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57.69, p < .0001. These effects were qualified,
however, by a significant item type x experiential
state interaction, F(2, 46) = 5.10, p < .01. Simple
effects analysis confirmed that, on know respon-
ses, recognition sensitivity was greater for expec-
tancy-inconsistent than expectancy-consistent
items, F(1, 23) = 25.04, p < .001. In addition,
effects of experiential state emerged for both
expectancy-consistent, F(2, 46) = 35.46, p < .001,
and expectancy-inconsistent items, F(2, 46) =
25.07, p < .001. On the consistent items, sensitivity
was greater for remember (M = .80) than either
know (M = .48) or guess (M = .46) responses (both
ps < .01). On the inconsistent items, sensitivity was
greater for remember (M = .78) than know (M =
.63) responses and for know responses than
guesses (M = .52; both ps < .05). Importantly,
however, on the measure of response bias (B”’d)
no significant effects emerged. This confirms that
the present effects were not due to the use of a
lenient response criterion when participants
encountered the expectancy-consistent lures in
the recognition task (see also Gallo et al., 1997,
McDermott, 1996; Norman & Schacter, 1997;
Roediger & McDermott, 1999). Instead, the
results are indicative of expectancy-based effects
in the generation of false memories.

EXPERIMENT 3

Thus far, we have demonstrated the mind’s pro-
pensity to falsely recognise expectancy-consistent
items and the feelings of knowing that accompany
these illusory mental experiences. But what of the
factors that promote the elicitation of these
expectancy-based false memories? Is it possible,
for example, to identify processing conditions
under which false memory may be exacerbated or
individuals for whom illusory memories may be a
regular occurrence in everyday life? The message
that emerges from recent research on this topic is
that indeed it is, with executive dysfunction iden-
tified as an important factor in the causation of
false memories (e.g., Johnson et al., 1996; Ken-
singer & Schacter, 1999; Mather et al., 1999;
Nolde, Johnson, & D’Esposito, 1998). With regard
to the search for individuals who are particularly
susceptible to memory illusions, several studies
have confirmed that older adults are more likely
than their younger counterparts to manufacture
illusory memories of the past (see Schacter,
Koutstaal, & Norman, 1997). Koutstaal and
Schacter (1997), for example, presented older and
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younger adults with detailed pictures from various
categories. After a 3-day delay, a recognition task
revealed higher levels of false recognition to non-
presented pictures from studied categories in
older than younger adults. Indeed, older adults
produced roughly twice as many false alarms as
their younger counterparts (see also Mather et al.,
1999; Norman & Schacter, 1997). A favoured
explanation for effects of this kind is that normal
ageing is accompanied by neuropathology in the
frontal lobes, with cortical deterioration impairing
the fronto-executive processes that support
effective source monitoring (Janowsky, Shima-
mura, & Squire, 1989; Johnson et al., 1996; Nolde
et al., 1998).

As it turns out, the consequences of these
executive impairments are telling—older adults
are forced to rely on generic knowledge structures
to guide a variety of mental operations, including
memory encoding and retrieval (e.g., Craik,
Govoni, Naveh-Benjamin, & Anderson, 1996;
Hess, Donley, & Vandermaas, 1989). As Schacter
and his colleagues have noted, unable to locate
item-specific details in memory, older adults rely
instead on the overall gist (i.e., semantic content)
of the experienced past to guide the process of
remembering (Kensinger & Schacter, 1999;
Koutstaal & Schacter, 1997; Schacter et al., 1997).
As a result of gist-based retrieval, of course, they
report the occurrence of semantically-related
memories that never in fact occurred (Brainerd &
Reyna, 1990; Reyna & Brainerd, 1995; Schacter et
al., 1998). In perhaps one of the most direct
investigations of the relationship between execu-
tive function and false memory, Mather et al.
(1999) examined older adults’ memory perfor-
mance in relation to their attainment on a neu-
ropsychological test battery that estimated the
efficiency of frontal functioning. The results
revealed that older adults whose test scores were
indicative of frontal impairment showed the
greatest reliance on schematic knowledge to guide
the retrieval process. Translated into the present
experimental context, then, these findings give rise
to an interesting empirical prediction—compared
to younger adults, older adults should demonstrate
an increased propensity to manufacture illusory
memories. Thatis, through their increased reliance
on categorical knowledge to guide the processing
of expectancy-relate d material, older adults should
generate more expectancy-consistent false mem-
ories than their younger counterparts.

Of course, it is not only the ageing process that
may increase people’s reliance on categorical

knowledge to guide the processing of person-
related material. Indeed, it should be possible, in
principle, to induce similar effects in younger
adults by placing them in processing environments
that impair their ability to locate item-specific
representations in memory (e.g., stress, fatigue,
divided attention—see Johnson et al., 1993).
Support for this possibility can be garnered from
the social cognition literature where numerous
studies have confirmed that divided attention at
encoding encourages categorical thinking (see
Macrae & Bodenhausen, 2000). When attentional
depletion makes it difficult to individuate or per-
sonalise others, perceivers routinely rely on cate-
gorical preconceptions to guide the processing of
expectancy-related information (e.g., Bodenhau-
sen & Lichtenstein, 1987; Fiske & Neuberg, 1990;
Macrae, Hewstone, & Griffith, 1993; Macrae et
al., 1999; Sherman et al., 1998). By implication,
therefore, divided attention should also have
some predictable effects on the incidence of false
memory (Mather et al.,, 1999; Sherman & Bes-
senoff, 1999). Specifically, it should impede the
elaborative encoding operations that support the
representation of item-specific (i.e., expectancy-
inconsistent) traces in memory (Macrae et al.,
1993, 1999; Schacter et al., 1997; but see Sherman
et al., 1998), but leave intact the gist-based (i.e.,
expectancy-consistent) representation that is
simultaneously abstracted from the available
material (Brainerd & Reyna, 1990; Reyna &
Brainerd, 1995). Of course, subsequent reliance
on this gist-based representation to guide the
retrieval process should promote the generation
of expectancy-consistent false memories. If this is
indeed the case, then it raises an interesting
empirical possibility. Perhaps attentional deple-
tion in younger adults may mimic the effects of
executive dysfunction in the elderly, prompting
younger adults to generate as many illusory
memories as their aged counterparts (see Jacoby,
1998, 1999). In our third experiment, we investi-
gated this possibility.

Method

Participants and design. A total of 32 under-
graduates (16 men and 16 women; ages 18-21
years; M = 19) and 14 elderly adults (7 men and 7
women; ages 65-82 years; M = 72) were paid £2
($3) for their participation in the experiment. The
younger adults were randomly assigned to one of
two conditions: undivided versus divided atten-



tion. The experiment thus had a 3 (group: older
adults vs younger adults with undivided attention
vs younger adults with divided attention) x 2
(item type: expectancy-consistent vs expectancy-
inconsistent) mixed design with repeated mea-
sures on the second factor.

Procedure and  stimulus materials. This
experiment was a modified version of Experiment
2. Participants arrived at the laboratory individu-
ally and were greeted by a female experimenter
who remarked that she was interested in people’s
ability to remember occupational information
about others. She then explained that, on the
computer screen, participants would be given a
series of male and female forenames (e.g., Steve,
Brian, Debbie, Nicole) paired with one of two
occupations: either mechanic or hairdresser. The
task was simply to remember ‘““who does what?”’
as afterwards their recollections would be probed.
Prior to the presentation of the stimulus materials,
the younger adults were randomly assigned to one
of the two treatment conditions. Younger adults in
the divided-attention condition were instructed to
count backwards (aloud), in 3s from 2000, during
the presentation of the items on the computer
screen; the other younger adults were given no
such instruction. The cover story for the divided-
attention condition was that the experimenter was
interested in how well people could perform
simultaneous mental tasks. It was assumed that
while the introduction of an attentionally
demanding concurrent task (i.e., counting back-
wards) would impede the extraction of item-spe-
cific traces from the available material, it would
have little impact on the simultaneous extraction
of a gist-based representation (Brainerd & Reyna,
1990; Johnston & Hawley, 1994; Macrae et al.,
1993, 1999; Reyna & Brainerd, 1995). The stimu-
lus materials and procedure were as in Experi-
ment 2, but with one modification. In this
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experiment, participants performed only the
recognition memory task. A pilot study was also
undertaken to confirm that older adults possess
the same stereotype-based beliefs as their younger
counterparts. On a 7-point scale (see Expt. 1), 20
older adults were asked to rate how usual it is to
find men and women performing a variety of
occupations. The resulting ratings confirmed that
mechanic was deemed to be a typically male
occupation (respective Ms: 6.21 vs 1.88) and
hairdresser a typically female occupation
(respective Ms: 6.30 vs 2.03). On completion of the
experiment proper, participants were debriefed,
paid, thanked for their participation, and dis-
missed.

Results and discussion

Item  recognition. Participants’ corrected
recognition scores (i.e., hits — false alarms) were
submitted to a 3 (group: older adults vs younger
adults with undivided attention vs. younger adults
with divided attention) x 2 (item type: expec-
tancy-consistent  vs  expectancy-inconsistent)
mixed-model ANOVA with repeated measures
on the second factor (see Table 3 for treatment
means). This analysis revealed main effects of
group, F(2, 43) = 26.70, p < .0001, and item type,
F(1, 43) = 4.86, p < .04, on recognition perfor-
mance, F(2, 43) = 23.93, p < .0001. Tukey tests
revealed that recognition performance was better
in younger adults with undivided attention than
either older adults (p < .05) or younger adults
operating under conditions of divided attention (p
< .01). In addition, recognition performance was
better on expectancy-inconsistent than expec-
tancy-consistent items.

False recognition. Examination of the pro-
portion of items that were incorrectly recognised

TABLE 3
Recognition performance as a function of condition and itemtype (Expt 3)

Condition
Younger adults Older adults  Divided attention

Veridical memories

Consistent 74 75 .56
Inconsistent .74 .70 52

False memories

Consistent .20 47 41
Inconsistent .16 34 .30
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by participants (i.e., false alarms) revealed main
effects of group, F(2, 43) = 10.62, p < .0002, and
item type, F(1, 43) = 43.45, p < .0001, on partici-
pants’ false memories. These effects were quali-
fied, however, by a group x item type interaction,
F(2, 43) = 4.00, p < .05 (see Table 3). Simple
effects analysis revealed a marginal effect of item
type on attentionally undivided younger adults’
recognition judgements, which reflected more
expectancy-consistent than expectancy-incon-
sistent false memories, F(1, 43) = 3.49, p < .07.
Comparable effects emerged for older adults, F(1,
43) = 23.38, p < .0001, and younger adults per-
forming under conditions of divided attention,
F(1, 43) = 21.60, p < .0001, with both groups
reporting more expectancy-consistent than
expectancy-inconsistent false memories. Impor-
tantly, simple effects analysis also revealed an
effect of group on the incidence of expectancy-
consistent false memories, F(2, 83) = 12.95, p <
.0001. Tukey tests confirmed that older adults and
younger participants under conditions of divided
attention generated more expectancy-consistent
false memories than did young participants oper-
ating at full attentional capacity (both ps < .05).
No effect of group was observed on the incidence
of expectancy-inconsistent false memories, F(2,
83) = 2.09, ns.

Signal detection analysis. As in Experiment 2,
non-parametric measures of recognition sensitiv-
ity (A’) and response bias (B"d) were calculated
(Donaldson, 1996; Inoue & Bellezza, 1998). These
estimates were then submitted to a 3 (group: older
adults vs younger adults with undivided attention
vs younger adults with divided attention) x 2
(item type: expectancy-consistent vs expectancy-
inconsistent) mixed-model ANOVA with repe-
ated measures on the second factor. On the mea-
sure of recognition sensitivity (A’), the analysis
revealed main effects of group, F(2, 43) = 25.27,p
< .0001, and item type, F(1, 43) = 7.66, p < .008.
Recognition sensitivity was greater in younger
participants operating at full attentional capacity
(M = .86) than either older participants (M = .73)
or younger participants under conditions of divi-
ded attention (M = .64; both ps < .01). In addition,
recognition sensitivity was greater for expectancy-
inconsistent than expectancy-consistent items
(Ms: .77 vs .72). On the measure of response bias
(B"d), no significant effects emerged. Thus, these
results confirm that the present pattern of effects
was not due to criterion shifts across the three
experimental conditions (Miller & Wolford,

1999). Instead, the results are indicative of the
effects of attentional depletion on the generation
of expectancy-based false memories.

These results provide considerable support for
our experimental predictions. As expected, parti-
cipants’ propensity to generate expectancy-con-
sistent false memories was increased under
conditions of executive dysfunction (Johnson et
al., 1996; Kensinger & Schacter, 1999; Mather et
al., 1999; Nolde et al., 1998), whether the basis of
the cognitive impairment was age-related (i.e.,
ageing) or experimentally induced (i.e., divided
attention). Of theoretical significance, therefore,
these findings corroborate the contention that
when processing circumstances impede percei-
vers’ ability to locate item-specific traces in
memory, gist-based retrieval strategies exacerbate
the incidence of false memory (Kensinger &
Schacter, 1999; Koutstaal & Schacter, 1997; Payne
et al., 1996; Renya & Brainerd, 1995; Schacter et
al., 1997).

GENERAL DISCUSSION

The present findings furnish some valuable
insights into the cognitive dynamics of expec-
tancy-based memory illusions. In three experi-
ments, we identified the stereotype-confirmatory
character of false social memories, the processing
conditions that trigger the elicitation of these
mental contents, and the phenomenological con-
comitants of false recognition. Specifically, when
perceivers reported illusory memories: (i) these
false memories were predominantly expectancy-
consistent in implication (i.e., Expts. 1-3); (ii) they
were accompanied by subjective feelings of
knowing (i.e., Expt. 2); and (iii) the incidence of
false recognition was exacerbated under condi-
tions of executive dysfunction (i.e., Expt. 3). Our
attention now turns to a consideration of the
theoretical and practical implications of these
findings.

Maintaining cognitive stability

To operate effectively in a complex stimulus
world, the mind must possess two seemingly con-
flicting qualities: stability and plasticity (Johnston
& Hawley, 1994; McClelland et al., 1995; Norman
& Shallice, 1986; Smith, 1998). Put simply, not
only must the mind maintain stable internal
representations (i.e., mental models) of the
environments in which it operates, but it must also



be responsive to any surprising or novel stimulus
events that occur. Without these competing abil-
ities, perceivers would be unable to achieve the
behavioural flexibility that a complex (and some-
times unpredictable) world demands (see Norman
& Shallice, 1986). Unsurprisingly, therefore, the
internal balance that must be struck between sta-
bility and plasticity turns out to be critical to the
successful functioning of the mind. As Johnston
and Hawley have argued, “‘If the balance is tipped
too far toward stability the system could stagnate;
if the balance is tipped too far toward plasticity,
the system could disintegrate” (1994, p. 70).
Happily for most individuals, however, the mind is
carefully tuned to satisfy these competing
requirements, thus mental harmony is ensured.
Nevertheless, on occasion, it would appear that
the cognitive operations that otherwise service the
mind’s quest for stability may also give rise to
some potentially worrisome memorial effects. In
particular, they may promote the generation of
illusory memories that confirm perceivers’ pre-
existing beliefs about the world.

To provide the stability that mental life
unquestionably demands, perceivers rely on
category-based knowledge structures that have
some important properties. Arguably the most
significant of these is the fact that categorical
beliefs are stubbornly resistant to modification or
change (McClelland et al., 1995; Smith, 1998).
This mental inertia is probably just as well, how-
ever, as life would be problematic if one’s beliefs
and expectations were routinely overridden by
single instances of discrepant information. Help-
ing to insulate category-based knowledge from
modification, therefore, are a raft of specialised
cognitive operations that bias the system towards
conservatism and expectancy confirmation (e.g.,
Smith, 1998). In a recent article, for example,
Fiedler, Walther, and Nickel (1999) have demon-
strated that perceivers implicitly adopt informa-
tion-sampling strategies that promote the
confirmation of their pre-existing beliefs (or cur-
rent hypotheses), a process that Fiedler et al. term
auto-verification. As demonstrated in the present
research, auto-verification may also extend to the
generation of memory illusions (Bartlett, 1932;
Mather et al., 1999; Sherman & Bessenoff, 1999).
In each of our reported experiments, perceivers
displayed a reliable propensity to generate
expectancy-consistent rather than expectancy-
inconsistent false memories. As such, the creation
of false memories may provide yet another avenue
through which perceivers can bolster their pre-
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existing beliefs about the world. The implications
of such a process, of course, are somewhat
sobering. Perceivers’ beliefs and expectations may
commonly find confirmation in experiences that
never in fact occurred.

Remembering or knowing the
invented past?

An intriguing feature of memory illusions is that
they are sometimes indistinguishable from per-
ceivers’ veridical recollections of the past.
Applying Tulving’s (1985) remember/know pro-
cedure, several studies have demonstrated that
both true and false memories are accompanied by
the phenomenological experience of remember-
ing (Mather et al., 1997; Norman & Schacter, 1997,
Payne et al., 1996; Roediger & McDermott, 1995).
Summarising the extant literature on this topic,
Roediger has reported that ‘“‘subjects apparently
experience the recollection of . .. events that never
happened as quite real, as real as the recall of ...
events that actually ... occurred” (1996, p. 85).
Interestingly, the present research did not obtain
this effect. Where expectancy-based memories
were concerned, true and illusory mental contents
were accompanied by quite distinct subjective
experiences. Specifically, whereas accurate mem-
ories tended to attract remember responses, false
memories were accompanied only by feelings of
knowing. These results are consistent with the
predictions of fuzzy trace theory (Brainerd &
Reyna, 1990; Reyna & Brainerd, 1995) and other
accounts which assert that memory illusions
derive from the operation of automatic processes
(i.e., familiarity) in memory (Gardiner, 1988;
Jacoby, 1991; Rajaram, 1993). But why do these
experiential discrepancies arise? What is it that
determines whether perceivers will remember or
know the invented past?

One possibility is that there may be several
different routes through which memory illusions
can arise, routes that are associated with different
processing operations (i.e., automatic vs con-
trolled) and quite distinct phenomenological
experiences. Take, for example, the DRM para-
digm (Deese, 1959; Roediger & McDermott,
1995). Following others, our belief is that this
procedure may trigger the generation of false
memories during the encoding phase of the task
(see McDermott, 1997; Seamon et al., 1998).
According to an application of Underwood’s
(1965) implicit-activation hypothesis, when parti-
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cipants initially encode the stimuli on the study
lists (e.g., bed, snooze, yawn), they should also
activate semantic associates of the presented
items (e.g., sleep). In other words, the critical lures
should be experienced along with the target items
during the study phase of the task. At test, parti-
cipants then simply confuse the source of their
memories. That is, rather than acknowledging that
the critical lures were generated internally, parti-
cipants believe that they appeared in the original
study lists (Johnson et al., 1993). As a result, these
false memories are accompanied by the phenom-
enological experience of remembering (Payne et
al., 1996; Roediger & McDermott, 1995). This
contrasts with the route through which false
memories were elicited in the present research.
Rather than emerging during the encoding of the
target items, the present effects almost certainly
originated during the retrieval phase of the
reported experiments. Against the backdrop of a
gist-based retrieval strategy, participants were led
to believe that expectancy-consistent lures had
occurred on the study list (Brainerd & Reyna,
1998; Kensinger & Schacter, 1999; Koutstaal &
Schacter, 1997). Based as they were on the
familiarity of the expectancy-consistent lures,
these illusory memories were naturally accom-
panied by feelings of knowing in the recognition
task (Gardiner, 1988; Jacoby, 1991; Rajaram,
1993; Tulving, 1985). Although necessarily spec-
ulative, tracing the origin of memory illusions to
effects that occur during either the encoding or
retrieval process provides a potential explanation
for why it is that false memories can be accom-
panied by quite distinct phenomenological
experiences. One task for future research will be
to establish the viability of this viewpoint.
Further evidence that false memories may be
accompanied by feelings of knowing can be found
in neuropsychological studies that have investi-
gated the memory performance of patients with
frontal lobe pathology (Parkin, Bindschaedler,
Harsent, & Metzler, 1996; Parkin et al., 1999;
Schacter et al., 1996, 1997). Parkin et al. (1996), for
example, assessed the memory performance of JB,
a 51-year-old man with damage to his left pre-
frontal cortex. On a recognition task that also
measured his associated experiential states, JB
revealed a remarkable pattern of performance.
First, he produced an abundance of memory illu-
sions. Second, these false memories were all
accompanied by feelings of knowing. Although it
is not yet completely understood how pre-frontal
damage promotes the generation of false mem-

ories, Schacter et al. (1996) have suggested that
these illusory mental experiences arise, at least in
part, because patients retain poorly focused event
descriptions in memory (see also Norman &
Schacter, 1997; Parkin et al., 1999). While these
mental records convey the general gist of the
experienced past, they fail to preserve the item-
specific traces that support accurate recognition
performance (see also Reyna & Brainerd, 1995).
Consequently, patients rely on gist-related event
representations to guide the retrieval process, a
strategy that triggers the elicitation of false
memories (Parkin et al., 1996). That the frontal
lobes play a prominent role in the generation of
false memories has been corroborated in a series
of recent neuroimaging studies (Schacter et al.,
1997). The resultant findings have prompted
researchers to speculate that frontal regions may
also be involved in a range of strategic monitoring
operations that enable perceivers to identify the
origin of their mental experiences (Johnston et al.,
1996). When these operations are impaired or
impeded, false recognition ensues (Parkin et al.,
1996, 1999; Schacter et al., 1996).

Ageing, attention, and social
cognition

Through impairments in frontal functioning, older
adults are known to be susceptible to the gen-
eration of memory illusions (Kensinger & Schac-
ter, 1999; Koutstaal & Schacter, 1997; Schacter et
al., 1997). In the present experimental context, we
therefore reasoned that they should display a
pronounced propensity to generate expectancy-
based false memories. Our findings corroborated
this prediction, with older adults generating many
more illusory memories than their younger coun-
terparts (see also Balota et al., 1999). Of addi-
tional interest, however, these false memories
were predominantly expectancy-consistent in
implication, thereby confirming the contention
that ageing prompts older adults to rely heavily on
category-based processing strategies (Mather et
al., 1999). It would appear, then, that the expres-
sion of categorical thinking in the elderly may be
determined, in no small part, by neurological
impairments that are associated with the ageing
process. Rather than employing categorical pro-
cessing strategies through impulse or choice, older
adults may think in a stereotype-based manner
simply because they have no other viable alter-
native. By implication, the effects of ageing may



also extend to a range of other social-cognitive
products. One could speculate on, for example,
the extent to which older adults can control their
thoughts and recollections (Bodenhausen &
Macrae, 1998; Macrae, Bodenhausen, Milne &
Ford, 1998; Wegner, 1994), adjust their disposi-
tional inferences to take account of coercive
situational forces (Gilbert, 1989), and disbelieve
false propositions (Gilbert, 1991). In charting the
neural basis of social cognition, researchers will
hopefully turn their attention to a consideration of
these intriguing issues.

Of course, it is not only the elderly who may
demonstrate a pronounced propensity to generate
expectancy-consistent false memories. For
instance, other research suggests that young adults
with poor reading comprehension skills (a state of
affairs associated with working memory deficits)
are much more likely to show schematic intrusions
in their free recall (DeBeni, Palladino, Pazzaglia,
& Cornoldi, 1998). Moreover, as demonstrated in
the present research, comparable effects can be
observed even in linguistically competent younger
adults, especially under conditions of divided
attention. This finding is theoretically noteworthy
as it suggests that executive dysfunction (and its
associated effects) can be induced in the labora-
tory through the use of particular dual-task
experimental procedures (see Baddeley, 1996;
Macrae et al., 1999; Shallice & Burgess, 1993).
Generally speaking, dividing attention at encod-
ing has a debilitating effect on the controlled
aspects of memory function, but little if any effect
on the equally important automatic components
(Jacoby, 1991, 1998, 1999). As such, under condi-
tions of divided attention, it is possible to mimic
the recollective impairments that are observed in
populations with putative frontal deficits, such as
the elderly and source amnesics (Dywan &
Jacoby, 1990; Jacoby, 1999; Jacoby, Woloshyn, &
Kelley, 1989; Macrae et al., 1999). Importantly, a
similar finding emerged in the present research,
with divided attention prompting younger adults
to generate an abundance of illusory memories.
Thus, to provide a theoretically integrative
account of expectancy-based memory illusions, it
is essential to consider not only the cognitive
operations that enable perceivers to represent
information in the mind, but also the neural sys-
tems within which these operations are realised.
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APPENDIX A

Source memory performance

Test item
Response Old/expectancy-consistent Old/expectancy-inconsistent New
Old/consistent .40 .23 20
Old/inconsistent 24 Sl .09
Old/don’t know .06 .04 .05
New .30 22 .66
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