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Subjects hearing a list of associates to a nonpresented lure word later often claim to have heard the
lure (Deese, 1959;Roediger & McDermott, 1995),To examine the characteristics of such false memo
ries, subjects completed a memory characteristics questionnaire (MCQ; Johnson, Foley, Suengas, &
Raye, 1988) or made rememberlknow (RK; Gardiner & Java, 1993) judgments for previously heard
theme associates and nonpresented lures. MCQratings indicated that false memories for lures had less
auditory detail and less remembered feelings and reactions than memories for presented words. In ad
dition, rates of false recognition for lures were significantly lower than rates of correct recognition
when items from various themes were intermixed instead of blocked at acquisition and subjects made
MCQ ratings instead of RKjudgments. This demonstrates that false memories can be affected both by
how they are acquired and by how extensively they are examined at retrieval.

Memory is rarely exact, but it is usually not completely
wrong. When remembering a friend's comment or a pas
sage from a book, we are likely to remember the general
ideas expressed but not the exact words used (e.g., Brans
ford & Franks, 1971; Sachs, 1967). To fill in the gaps, we
often assume, infer, or imagine what happened. However,
these internally generated events, ideas, or beliefs some
times go beyond filling in minor gaps, creating memo
ries for things that we never experienced (e.g., Bartlett,
1932; Bransford & Johnson, 1973). Such false memories
include remembering experiencing events that we only
imagined (e.g., Johnson & Raye, 1981), had suggested to
us (e.g., Loftus, 1979), or inferred on the basis ofour prior
knowledge or schemas (e.g., for reviews, see Alba &
Hasher, 1983; Ceci & Bruck, 1993; Johnson, Hashtroudi,
& Lindsay, 1993).

In certain situations, such as when giving or hearing
eyewitness testimony, it is critical to distinguish false from
true memories. Sometimes false memories do differ in
subtle ways that indicate that they seem less vivid and in
spire less confidence for the rememberer. For example,
when people incorrectly identify a suspect in a lineup,
they take longer, are less confident (Sporer, 1992; Sporer,
Penrod, Read, & Cutler, 1995), and report more explicit
cognitive effort (Stern & Dunning, 1994) than when they
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make a correct identification, When people claim to have
seen a picture of something they had actually seen only
the name of, they indicate less conscious recollection of
having seen the item as a picture than when they had ac
tually seen a picture ofthe item (Lane & Zaragoza, 1995),
Also, when recalling nonexistent objects after being ex
posed to misleading postevent information, people pro
vide longer descriptions with more hedges, more refer
ences to cognitive operations, and fewer sensory details
than when recalling objects that were actually present
(Schooler, Gerhard, & Loftus, 1986).

However, some false memories seem indistinguishable
from true memories. For example, in some situations, sub
jects who are misled (e.g., they see a hammer in a se
quence of slides, but afterwards read a narrative in which
it is referred to as a wrench) actually express more con
fidence when judging misled items as old than when
judging old items as old (Loftus, Donders, Hoffman, &
Schooler, 1989, Experiment 2) and even bet equivalent
amounts of money on suggested and actual memories
they called old (Weingardt, Toland, & Loftus, 1994).
Does such confidence reflect a situation in which the false
memory actually has the same characteristics as those of
a true memory? More generally, what determines whether
true and false memories can be distinguished?

Addressing this problem, Johnson and her colleagues
(e.g., Johnson, 1988; Johnson et al., 1993; Johnson & Raye,
1981) proposed a source-monitoring framework (SMF)
for characterizing the qualitative characteristics ofmem
ories (both true and false) from various sources (e.g., see
ing, hearing, imagining, or reading about events) and the
factors affecting whether source misattributions will occur.
They argue that both accurate and inaccurate remember
ing result from an interaction between activated informa
tion and judgment processes. Findings from a number of
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experimental paradigms, for example, source discrimi
nation, misleading suggestion, and false fame, are con
sistent with the SMF (for a review,see Johnson et aI., 1993;
for application to eyewitness testimony, see Belli & Lof
tus, 1994, Lindsay, 1994, Zaragoza & Lane, 1994; for ap
plication to recovery ofrepressed memories, see Lindsay
& Read, 1994).

In general, according to the SMF,memories from differ
ent sources-for example, imaginal/inferential sources
versus perceptual sources-normally differ in their aver
age qualitative characteristics. These typical average dif
ferences can be used to judge the source ofa memory. The
more that particular memories from different sources
overlap in their various characteristics, the more diffi
cult it will be to correctly attribute them to their original
source. Characteristics that are important for determin
ing source include information about the cognitive oper
ations that created a mental experience and its semantic,
perceptual, contextual, and affective detail. Thus, for ex
ample, internally generated words that require little cog
nitive effort to generate are more likely to be later judged
as having actually been presented than are those that re
quire more effort, because, typically, perceived events
require less reflectively guided operations than do self
generated events (Finke, Johnson, & Shyi, 1988; John
son, Raye, Foley, & Foley, 1981). Similarly, increasing
the semantic (Lindsay, Johnson, & Kwon, 1991), per
ceptual (Johnson, Foley, & Leach, 1988), or both se
mantic and perceptual (Henkel & Franklin, in press) sim
ilarity between memories from various sources reduces
source accuracy.

In addition to factors that should affect the character
istics of mental experiences, the SMF proposes that the
type and parameters of judgment processes engaged at
test should affect the accuracy of source attributions as
well. For example, people sometimes use plausibility or
the extent to which information fits with a schema to dis
criminate between sources, especially when simple char
acteristics of the memory are ambiguous as to source. If
information fits with prior knowledge or beliefs, indi
viduals may examine memories less carefully (Johnson,
1988; Johnson, Foley, Suengas, & Raye, 1988). Making
source decisions using a lenient criterion (e.g., offamil
iarity) is likely to result in more false memories than mak
ing source decisions using more stringent criteria (e.g.,
amount of perceptual and contextual detail) (see, e.g.,
Dodson & Johnson, 1993, 1996; Jacoby, Kelley, Brown,
& Jasechko, 1989; Lindsay & Johnson, 1989; Raye, John
son, & Taylor, 1980; Zaragoza & Koshmider, 1989).

A recently revived list-learning paradigm (Deese, 1959;
Read, 1996; Roediger & McDermott, 1995) offers an
other context in which to investigate the question of the
relation between the characteristics of true and false
memories using a simple task that results in a high rate
of false recognition. In this paradigm, subjects hear sev
erallists of words that are highly associated with a word
that is not presented (e.g., thread, pin, eye, sewing, sharp,
point, prick, thimble, haystack, thorn for the critical lure
needle). They are likely to erroneously recall or recognize
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the lure, often at the same rate as for presented words, and
during the debriefing it can be difficult to convince them
that they did not hear the lure (see, e.g., Payne, Elie, Black
well, & Neuschatz, 1996).

In the Deese paradigm, activation oflure words is likely
to occur relatively automatically, without specific reflec
tive operations. Hence, failure to correctly identify whether
a lure was perceived or was internally generated (i.e., a
reality monitoring error) would be expected on these
grounds (e.g., Johnson et aI., 1981). Furthermore, accord
ing to the SMF, we would expect both acquisition and
test conditions to affect the rate offalse memories in this
paradigm. Conditions that increase the chance that a lure
will be generated at acquisition should increase later
false recognition ofthe lure (e.g., Durso & Johnson, 1980).
Also, conditions that increase the chance that informa
tion will be encoded in terms ofa common schema, model,
or image should increase the chances that schema-relevant
false recognitions will occur (e.g., Johnson, Bransford,
& Solomon, 1973; Sulin & Dooling, 1974). Consistent
with these expectations, a study using the Deese (1959)
paradigm showed that the number oflures incorrectly re
called is affected by whether the words were organized
in blocks of related items (McDermott, 1996). On im
mediate recall, participants who heard all the items as
sociated with a lure sequentially (a blocked condition)
were more likely to mistakenly recall those lures rather
than studied items, but subjects who heard all the asso
ciated items intermixed throughout the study session (a
random condition) recalled lures and studied items at the
same rate. Blocking items very likely increases both the
chances that the lure will be activated at encoding and
the chances that an overall list schema will be induced by
making the theme of each set more apparent.

In short, the high rates of false recognitions in the
Deese paradigm indicate that true and false memories
must be similar in that context. However, the high error
rates do not necessarily mean that true and false memo
ries are alike in every respect. Errors simply reflect that
false and true memories are similar on the dimensions
that are actively being used to make source judgments;
these judgments are made either heuristically or more
systematically, drawing on inferential/reasoning processes.
For example, because there is likely to be high overlap be
tween semantic/associative features ofperceived and as
sociatively activated items, semantic detail should not be
a particularly diagnostic cue for source. Source judgments
that heavily weight semantic information would then re
sult in a high rate of source misattributions. Neverthe
less, true and false memories might differ on other char
acteristics (e.g., perceptual detail) that might not be so
salient to subjects in this situation, but which could be
used under some circumstances to distinguish source.

The present study was designed to explore two ques
tions: First, do true and false memories in this situation
have the same qualitative characteristics? Qualitative fea
tures of memories were assessed using a modified mem
ory characteristics questionnaire (MCQ; Johnson, Foley,
et al., 1988; Johnson, Nolde, & De Leonardis, 1996). An
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MCQ assesses subjective ratings ofspecific characteristics
of memories (e.g., perceptual or emotional detail). Of in
terest were which specific characteristics of the false mem
ories contributed to how realistic the memories seemed.
In particular, do true and false memories differ more in
the amount of associated perceptual detail (the studied
words were heard and the lures were not) than in the
amount of remembered cognitive operations or associa
tions (the critical lures were likely to have been generated
effortlessly and reactivated along with presented items)?

A way phenomenological qualities ofmemories in this
paradigm have been investigated previously is by asking
subjects to judge the relative extent to which they con
sciously recollect the experience of hearing the word,
using the remember/know (RK) distinction (Gardiner &
Java, 1993; Tulving, 1985). Remember judgments are for
vivid, consciously remembered memories, and know judg
ments are for confident memories that have no associ
ated specific detail. The proportion of remember judg
ments for critical lures in the Deese (1959) paradigm
tends to be quite high. Remember judgments for lures are
higher than know judgments and are sometimes as high
as remember judgments for studied items (Payne et aI.,
1996; Roediger & McDermott, 1995; but see Norman &
Schacter, 1997; Read, 1996), indicating that the false
memories seem almost as vivid as the true memories.

However, one piece of evidence suggesting that false
memories oflures are not identical to veridical memories
of studied items is that subjects were most likely to recall
the lure toward the end of their output (Payne et aI., 1996;
Roediger & McDermott, 1995). Therefore, it is possible
that the memories may differ on some specific dimensions
that may not always be reflected in the more general re
member ratings. That is, both true and false memories may
have qualities vivid enough to assign them remember rat
ings, but which qualities are vivid for each type ofmem
ory might be different. For example, true and false mem
ories might both have vivid semantic/associative qualities,
but only the true memories might have vivid perceptual
qualities. We therefore obtained MCQ ratings to more di
rectly assess the relative qualitative characteristics ofmem
ories for studied items and lures.

The second question we explored was whether indi
viduals could be induced to evaluate their memories
more critically and thus decrease false recognitions in
this situation. For example, with a yes/no recognition test,
Lindsay and Johnson (1989) replicated the standard
finding that subjects were likely to falsely recognize in
formation introduced through misleading suggestion
subsequent to a target event; in contrast, subjects were
less likely to falsely recognize suggested information with
a source-monitoring test. Evidently, the source-monitoring
test induces subjects to evaluate memories more care
fully (also see Dodson & Johnson, 1993; Multhaup, 1995;
Zaragoza & Koshmider, 1989). In the present study, we
compared two test conditions: RK and MCQ. In both
conditions, subjects were required to make source judg
ments (which of two speakers said each word); thus,

evaluation criteria would be expected to be relatively high
in both conditions. Nevertheless, the RK instructions
simply ask subjects whether they remember any specific
detail, whereas the MCQ asks about several types of
qualitative information (perceptual, affective, semantic/
associative, overall confidence). Thus, even though both
groups are engaged in source monitoring, the MCQ might
induce a still more stringent evaluation of memories than
would the RK judgment task, either by increasing the
number ofcharacteristics considered or by increasing the
amount of information required to call an item old.

In summary, to investigate these issues regarding the
phenomenal similarity and differences between false and
veridical memories induced by the Deese (1959) list par
adigm, we examined the effects of studying the words in
a blocked (the words associated with each lure heard se
quentially) or random (the words associated with each
critical lure heard interspersed throughout the tape) for
mat, with either one or two speakers saying all the words
associated with a critical lure. To assess the resulting phe
nomenological characteristics of the memories, we used
two measures at test. Some subjects completed the MCQ
for test items and others made RKjudgments about each
word they claimed to have heard.' The RK test also al
lows us to make a direct comparison with other related
studies. We expected that subjects might assign remem
ber judgments as often to lures as to studied items in the
blocked conditions (as in Payne et aI., 1996), but that re
member judgments might be less likely in the random
conditions. We also expected that subjects who were re
quired to examine particular aspects of their memories
(MCQ condition) rather than make a more global judg
ment (RK condition) might be less likely to report having
heard words they had not heard (e.g., Dodson & Johnson,
1993; Lindsay & Johnson, 1989).

METHOD

Subjects
Princeton University undergraduates (58 women and 38 men, with

a mean age of 20 years) participated and either received course
credit or payment. One additional student participated but is not in
cluded in any analyses because of a failure to follow instructions.

Materials
Fifteen lO-word sets were selected from twenty-four IS-word

sets (Roediger & McDermott, 1995). Each set was abbreviated by
omitting the last five words. All 10 words in each set were highly
associated with a lure that was not presented during the study ses
sion. The sets were divided into three groups of five sets for counter
balancing purposes. Across subjects, each group (and therefore
each word from each list) was assigned to old and new categories
equally often. The study lists were constructed from a single prere
corded master list of these sets of words.

Each subject was presented with the 10 words from 10 ofthe sets
during the study session (yielding a IOO-word study session). In the
blocked condition, all 10 associates for each critical lure were pre
sented in one list, with the strongest associates occurring first. In the
random condition, the 10 items on each list were drawn from the 10
different study sets; thus, each item in a presentation list corre
sponded to a different lure. In all conditions, subjects heard both a



male speaker and a female speaker say the words. In both the blocked
and random conditions, half the subjects heard each speaker saying
all the words for half the theme sets (one-speaker condition), and
the other halfheard five ofthe words in a theme set said by the male
speaker and five said by the female speaker (two-speaker condi
tion). In all conditions except the one-speaker blocked condition, no
more than two words in a row were heard spoken by the same speaker.
The words were presented at the rate of 2 sec per word. After each
list of 10 items, there was a click sound, a 5-sec pause, then the
phrase "next list" before the next list.

The recognition test consisted of4 items from each lO-word pre
sentation list (in each case, the items that had been presented in Po
sitions 1,4,6, and 8 in each list) in addition to the 10 lures. To keep
the recognition test the same for the random and the blocked con
ditions, if a word had been in one of the four tested positions on a
blocked list (1,4,6, or 8), it was in one ofthose four positions in one
of the random lists as well. Because the subject had not heard the
items from five of the sets, these items (and their five related lures)
served as new items. The total number of test items was 75.

Procedure
A 2 (format: blocked, random) X 2 (speaker per theme: one, two)

X 2 (test: RK, MCQ) factorial design was used, with 12 subjects
randomly assigned to each condition. The subjects were tested in
dividually or in groups of 2 or 3. They were told that they would
hear lists of words on a tape recorder to see if the number of voices
reading words affected their memories. They were told that they
would hear word lists read by 2 people ("Steven" and "Cathy") and
to try to remember what they heard. They were not told to remem
ber who said each word.

After hearing the tape, the subjects were given written instruc
tions for the memory test. Half of the subjects were given the RK
and half were given the MCQ questionnaire. All subjects were
asked to judge whether each word had been said by Steven or Cathy,
or was a new word that they had not heard on the tape. The subjects
in the RK condition made a remember or know judgment for each
word they decided Steven or Cathy had said. The instructions for
the RK decisions were modeled after Rajaram's (1993) instructions.
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The subj ects were instructed to use a remember response when they
could consciously recollect details of the actual occurrence of the
word and to use a know response when they were confident that the
item was presented on the tape, but could not remember anything
specific about its presentation. We did not collect confidence rat
ings in the RK condition, because that might lead subjects to con
fuse the RKjudgment task with a confidence-rating task.

After making the Steven, Cathy, or new judgment, subjects in the
MCQ condition evaluated their memories using the MCQ for each
word they decided Steven or Cathy had said. First, for each response,
they rated their confidence (they were asked to "indicate how con
fident you are that your response is correct"). Then, for the words
they classified as old, they rated the amount of auditory detail,
amount of information about the speaker's or their own feelings or
reactions, the number of associations to that word," and the extent
to which they recalled thinking about the word during the study ses
sion in an effort to remember it. They were instructed that confi
dence about a word was not necessarily based on the total amount
of detail available to them in memory-that at times they might be
very confident that a word had been presented but not remember
any specific details of its presentation.

RESULTS

Recognition
Table 1 shows the mean proportion (and standard error

ofthe mean) ofstudied items, critical lures, and new items
called old- (items that subjects said were spoken by ei
ther Steven or Cathy) for both the RK and the MCQ con
ditions. All subsequent comparisons among means were
planned, an alpha level of .05 was used for all statistical
tests, and confidence intervals of±2SEaround each mean
are given after each mean.

As expected, the blocked condition (M = .78 ± .04)
produced higher old responses overall to studied and lure
items than did the random condition (M = .67 ± .06). This

Table 1
Proportion of Items Judged to Be Old at Test and

Proportion of Correct Source Attributions for the RK and MCQ Conditions

RK Condition MCQ Condition

Proportion Proportion Correct Proportion Proportion Correct
Said Old Attribution Said Old Attribution

Study Condition M SE M SE M SE M SE

Studied

Blocked one-speaker .76 .04 .84 .03 .83 .02 .84 .06
Blocked two-speaker .75 .04 .65 .03 .73 .04 .65 .04
Random one-speaker .69 .04 .69 .04 .65 .04 .72 .04
Random two-speaker .75 .03 .63 .04 .79 .04 .59 .03

Average .74 .02 .71 .02 .75 .02 .70 .02

Critical Lure

Blocked one-speaker .80 .05 .86 .03 .85 .03 .80 .06
Blocked two-speaker .73 .05 .80 .05
Random one-speaker .62 .07 .66 .06 .52 .11 .72 .06
Random two-speaker .76 .05 .56 .08

Average .73 .03 .76 .04 .68 .04 .76 .04

New

Blocked one-speaker .20 .05 .24 .06
Blocked two-speaker .15 .03 .19 .06
Random one-speaker .33 .06 .29 .05
Random two-speaker .33 .05 .30 .07
Average .25 .03 .26 .03



830 MATHER, HENKEL, AND JOHNSON

difference was reflected in a 2 (format: blocked, random)
X 2 (speaker per theme: one, two) X 2 (test: RK, MCQ)
X 2 (item type: old, lure) mixed-factor analysis of vari
ance (ANOVA), which revealed a main effect of format
[F(l,88) = 12.09, MSe = .05]. Also, there was a signif
icant format X speaker per theme interaction [F(l,88) =
5.24, MSe = .06], which indicated that subjects in the
one-speaker condition were more likely to call studied
items and lures old if they had heard the study words in
a blocked format than ifthey had heard them in a random
format (mean difference = .19 ± .10), whereas in the two
speaker condition the format did not significantly affect
old responses (mean difference = .04 ± .09). In addition,
there was a main effect of item type [F(l,88) = 4.59,
MSe = .02] and a significant format X item type inter
action [F(l,88) = 13.05, MSe = .02]. These effects were
both qualified by a significant format X test X item
type interaction [F(l,88) = 6.61, MSe = .02]. To explore
the nature of this three-way interaction, we analyzed the
MCQ and RK conditions separately (see Table 2). As ev
ident in Table 2, the general pattern was similar in the
MCQ and RK conditions. There was little difference be
tween the studied items and lures in the proportion of
items called old in the blocked conditions; in the random
conditions, fewer lures than studied items were called
old. However, the interaction between format and item
type was independently significant only in the MCQ con
dition [F(l,44) = 16.64, MSe = .02]. In planned com
parisons for both the RK and the MCQ conditions, the
MCQ random condition was the only condition in which
significantly fewer lures than studied items were called
old (p < .0001).

In summary, we found no difference in the proportion
of items called old for studied items and lures in most
conditions, in line with previous studies that had found
that critical lures were called old at rates equivalent to or
higher than those for studied items (Payne et aI., 1996,
Experiment 1; Roediger & McDermott, 1995, Experi
ment 2). However, lures were less likely to be called old
in the MCQ random condition. This indicates that fac
tors at both encoding and retrieval can affect the level of
false recognition. At encoding, the presentation of items
in a blocked format leads to high rates offalse memories.
These false memories are quite resistant to scrutiny, per
sisting even when several specific characteristics are ex
amined. However, false memories created in the less
structured random condition are more vulnerable to the
comprehensive examination encouraged by the MCQ
condition.

Table 2
Proportion of Critical Lures and Studied Items

Identified as Old in Blocked and Random
Conditions for RK and MCQ Conditions

RK MCQ

Blocked Random Blocked Random

M SE M SE M SE M SE
Studied items .76 .03 .72 .03 .78 .03 .72 .03
Critical lures .77 .03 .69 .05 .82 .03 .54 .07

Source Monitoring
The proportions of studied items called old that were

attributed to the correct speaker are presented in Table 1
for each condition. As can be seen in the table, source mon
itoring in our experiment was most accurate when one
speaker said all the items related to a theme and all related
items were in one block. In addition, source-monitoring
rates for studied items in our experiment were quite sim
ilar to levels in a previous experiment (Payne et aI., 1996,
Experiment 3), with .84 of the items correctly attributed
in a one-speaker blocked condition in that study (com
pared with our .84 for both the MCQ and the RK condi
tions) and.71 in a condition similar to our two-speaker
blocked condition (which yielded a source monitoring
rate of .65 across MCQ and RK).4

Table 1 also shows the proportions of lures called old
that were attributed to the "correct" speaker, that is, the
speaker who said all the words in the list related to the
critical lure. In the two-speaker conditions, half the old
items associated with each lure were spoken by each
speaker, so there is no logical "correct" source and we do
not present source-monitoring data for those lures. Across
lures and studied items, source attribution was better in
blocked conditions (M = .84 ± .04) than in random con
ditions (M = .70 ± .04), indicating that the blocked for
mat helped subjects associate words with the appropriate
speaker. That the subjects were using the structure of the
study lists to help them discriminate who said each word
was also indicated by the fact that they were as likely to
claim that the speaker who said all the words in a list had
said the corresponding critical lure (M = .76 ± .04) as to
correctly identify the speaker who said a word they had
actually heard (M = .77 ± .06).

It is interesting that in the Payne et al. (1996) study,
even though subjects were quite willing to attribute the
lures to a speaker (87% were attributed compared with
94% for studied items), they were not much more accu
rate than chance (in the condition corresponding to our
one-speaker blocked condition, they were "correct" only
53% of the time). The different levels of source moni
toring may be due to differences in the structure of the
two experiments. In the Payne et al. study, format was a
within-subjects manipulation, and thus each subject heard
only two theme sets for which the words were all spoken
by the same speaker. In contrast, in our one-speaker con
ditions (in which the words for every theme set were spo
ken by just one speaker), subjects may have been more
likely to use the structure of the study lists to help infer
who said a word. In addition, the words in the Payne et al.
study were presented by speakers on a videotape, which
may have encouraged focusing on remembered percep
tual detail to discriminate the source. Judgments based on
perceptual characteristics would lead to accurate source
judgments for old words but not for lures. In contrast, in
our study, the structured lists and the lack of perceptual
detail may have led associations to be the most salient cue
in discriminating who said what items. Unlike relying
more on perceptual detail, using associations to discrim
inate who said what words would be likely to lead to



source-monitoring performance that was as good for
lures as for old items (and potentially even better for lures,
since the lures were associated with every target word,
whereas the target words were not necessarily associated
with each other).

In summary, when Speaker A said all the associated
items for a particular lure, that lure was more often at
tributed to Speaker A than to Speaker B. This indicates
that false memories for lures are affected by the charac
teristics of the memories for associated studied items, ei
ther through inference processes at test or when associ
ations to the lure come to mind during acquisition.>

Phenomenal Qualities of Memories
Remember/know judgments. The results from the

RK task are presented in Table 3 by item type and study
condition. Remember and know responses were calcu
lated as proportions of all old responses given each type
of response (so that the remember and know responses
add up to 100 except in conditions in which one or two
RKjudgments were left blank)." There were no signifi
cant differences between the proportions ofremember and
know responses for studied items. Lures were judged to
be known (M = .69 ± .10) more often than remembered
(M = .31 ± .10), in contrast to previous studies using this
experimental paradigm, in which subjects made equiva
lent or more remember than know responses for critical
lures (Payne et aI., 1996; Roediger & McDermott, 1995).
However, in the one-speaker blocked condition (which
most closely corresponds with the format of the previous
studies), the proportion of know (M = .56 ± .20) and re
member (M = .42 ± .20) judgments to lures were more
similar to each other.

Subjects were more likely to give a remember response
when they said a studied item was old (M = .48 ± .06)
than when they said a lure was old (M = .31 ± .10). How-

Table 3
Proportion of Remember and Know Responses

for Items Judged to Be Old

Remember Know

Study Condition M SE M SE

Studied
Blocked one-speaker .50 .07 .49 .07
Blocked two-speaker .41 .05 .59 .05
Random one-speaker .47 .05 .53 .05
Random two-speaker .51 .06 .49 .06

Average .47 .03 .53 .03

Critical Lure
Blocked one-speaker .42 .10 .56 .10
Blocked two-speaker .20 .08 .79 .08
Random one-speaker .29 .09 .71 .09
Random two-speaker .32 .08 .68 .08

Average .31 .05 .69 .05

New
Blocked one-speaker .44 .17 .54 .15
Blocked two-speaker .13 .07 .84 .07
Random one-speaker .10 .07 .90 .07
Random two-speaker 34 .11 .66 .11

Average .25 .05 .74 .05
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ever, this difference was less pronounced if we consid
ered just the remember ratings for lures (M = .42 ± .20)
and old items (M = .50 ± .14) in the one-speaker blocked
condition. The fact that rates ofremember judgments were
generally lower for lures than for studied items in this
study is not surprising, given that they differ in some other
studies as well (Norman & Schacter, 1997; Read, 1996).
However, it is interesting that the rates ofremember judg
ments do not always differ between lures and old items
(Payne et aI., 1996; Roediger & McDermott, 1995). It is
not clear what may lead to the different pattern ofratings
across studies, especially because the different pattern
emerges in two experiments using the same stimuli and
procedure (Norman & Schacter, 1997; Roediger & Me
Dermott, 1995).

In general, the rates ofremember responses were lower
for studied items than in previous studies. It is possible
that the remember judgments were generally less frequent
in this study than in previous studies using this para
digm, because here subjects made source judgments be
fore each remember/know judgment, whereas they just
made old/new judgments in the other studies (cf. Lind
say & Johnson, 1989; Multhaup, 1995). Because they
were required to identify who said each item they remem
bered, they might have been less likely to choose a re
member response for the items for which they could not
remember the speaker. Indeed, when we compared the
proportions ofremember responses for studied items that
were attributed to the correct speaker with those attrib
uted to the wrong speaker, subjects were more likely to
make a remember judgment for correctly attributed words
(M = .55 ± .06) than for incorrectly attributed words
(M = .37 ± .08).

In contrast, a parallel comparison for the lures in the
one-speaker conditions revealed no difference in the pro
portion of remember responses for lures that were "cor
rectly" attributed (M = .37 ± .16) and those that were "in
correctly" attributed (M = .36 ± .14), even though subjects
were about as "good" at source monitoring for the lures
as for the studied items. Thus, subjects were relatively un
likely to use a remember judgment for the lures, whether
or not they "correctly" attributed it. This suggests that the
higher levels of remember judgments for correctly at
tributed words were due to greater associated perceptual
detail, not just to greater certainty about the speaker. A
similar pattern ofresults was obtained in a study in which
subjects made source monitoring judgments about ac
tions that they had either performed themselves, watched
being performed, or imagined being performed (Conway
& Dewhurst, 1995). Subjects gave a higher proportion of
remember responses when they correctly attributed per
formed or observed actions than when they incorrectly at
tributed such actions, but showed no difference in the
proportion of remember responses for correctly and in
correctly attributed imagined actions. Thus, in the con
text of a source-monitoring task, remember responses
seem to reflect elevated perceptual information and are
not simply associated with correct attributions. Addition
ally, source monitoring seems to induce stricter criteria
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for remember ratings, leading to comparatively fewer re
member ratings for incorrectly attributed old items and
lures than found in other studies using the Deese paradigm.

Memory characteristics questionnaire. With the
MCQ, we were able to more finely explore the phenom
enological differences between actual and false memo
ries suggested by the lower rates ofremember judgments
for false than for veridical memories. Table 4 shows the
MCQ subjects' confidence scores. In addition, the mean
MCQ ratings for each condition are shown for the amount
ofremembered auditory detail, the subject's or the speak
er's feelings/reactions, associations, and trying to remem
ber. Confidence was rated on a 3-point scale (1 = guess
ing, 2 = fairly sure, and 3 = velY sure); auditory detail
and the remaining items on the MCQ were rated using a
5-point scale, with 1 = little or none ofthat feature and
5 = feature clear or distinct.

Studied items were recognized with more confidence
(M = 2.15 ± .10) than were lures (M = 2.02 ± .12). The
mean difference between ratings for old words and crit
ical lures was significant for auditory detail (mean
difference = Al ± .19) and feelings/reactions (mean dif
ference = .22 ± .19) but not for associations (mean dif
ference = .08 ± .19) and trying to remember (mean differ
ence = .05 ± .16). Both auditory detail and reactions to
an event act as contextual detail and can potentially help
identify an event as externally generated. That is, memo
ries for perceived events typically include more percep
tual detail and more information about thoughts and feel
ings than do memories for imagined events (Hashtroudi,
Johnson, & Chrosniak, 1990; Hyman & Pentland, 1996;
Suengas & Johnson, 1988).

As noted above, remember judgments were higher for
old items that were correctly attributed than those incor
rectly attributed, but there was no such difference for the
lures. The same pattern emerged for the MCQ judgments.
Each characteristic (including confidence) was rated sig
nificantly higher for correctly attributed than for incor
rectly attributed memories of studied items, suggesting
that studied items that were incorrectly attributed to a
speaker had less distinctive features in general than did
correctly attributed studied items. The mean differences
and confidence intervals were 042 ± .21 for auditory de
tail, .34 ± .24 for feelings/reactions, .36 ± .19 for associ
ations, and .24 ± .21 for trying to remember. This result is
consistent with the higher levels ofremember judgments
found for correctly attributed words in the RK condition,
and furthermore suggests that elevated contextual infor
mation, which is more likely to be present with old items
than with lures, may lead to remember judgments.

A parallel analysis was conducted for the characteris
tics of"correctly" and "incorrectly" attributed lure items
(in the one-speaker conditions). Lures that were "cor
rectly" attributed were given higher confidence ratings
(mean difference = .53 ± .39). In addition, the "correct"
attributions were rated as having significantly more as
sociations (mean difference = .70 ± .57). However, none
ofthe other characteristics differed significantly between
"correct" and "incorrect" attributions. This indicates that
attributing the lures to the "correct" source is associated
with a greater sense of confidence that the lure was
heard, but not with greater vividness of associated con
textual details in general. In addition, the higher level of
related associations for the "correctly" attributed lures

Table 4
Average MCQ Ratings

Auditory Feelings/
Confidence Detail Reactions

Trying to
Associations Remember

Study Condition M SE M SE M SE M SE M SE

Studied
Blocked one-speaker 2.28 .11 2.81 .27 2.64 .24 3.16 .21 2.13 .26
Blocked two-speaker 2.04 .08 2.57 .22 2.26 .15 3.31 .27 2.24 .28
Random one-speaker 2.17 .10 2.62 .21 2.37 .23 2.59 .22 2.29 .26
Random two-speaker 2.12 .09 2.79 .23 2.53 .23 2.37 .26 2.04 .30
Average 2.15 .05 2.70 .11 2.45 .11 2.86 .13 2.17 .14

Critical Lure
Blocked one-speaker 2.32 .11 2.57 .31 2.72 .27 3.57 .26 2.11 .27
Blocked two-speaker 1.89 .09 2.12 .19 2.03 .17 3.09 .28 2.20 .28
Random one-speaker 1.99 .15 1.85 .24 1.90 .31 2.29 .31 2.35 .34
Random two-speaker 1.90 .13 2.53 .26 2.19 .30 2.25 .33 1.94 .24

Average 2.03 .06 2.27 .13 2.21 .14 2.80 .17 2.14 .14

New
Blocked one-speaker 1.64 .11 2.08 .31 2.13 .26 2.51 .37 1.83 .37
Blocked two-speaker 1.56 .13 2.36 .33 2.54 .40 2.75 .38 2.07 .29
Random one-speaker 1.59 .15 1.82 .23 1.66 .24 1.53 .20 1.71 .30
Random two-speaker 1.52 .15 2.16 .19 1.91 .27 1.65 .22 1.60 .28
Average 1.58 .07 2.11 .13 2.06 .15 2.11 .16 1.80 .15

Note-Confidence was rated from I = guessing to 3 = verv sure; auditory detail. feelings and reactions. as-
sociations, and trying-to-remember ratings were on a 5-point scale. with I = little Ornone ofthat feature and
5 = feature clear and distinct.
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suggests that the theme sets that generated the most as
sociations to the lure also led to the most "correct" source
attributions, perhaps because such theme sets were the
ones most coherently bound as schemas.

Predictive ability of the MCQ and RK measures.
Both the MCQ and the RK questionnaire revealed some
differences between true and false memories. On the
MCQ, if subjects falsely remembered hearing a critical
lure, the memory tended to differ from memories of
hearing studied items by its relative lack of auditory de
tail, lack of information about feelings and reactions to
the word, and a lower level of confidence that it was ac
tually heard. For the RK measure, subjects were less
likely to assign remember ratings to falsely recognized
lures than to correctly recognized old items. However, it
is also possible that subjects who gave more remember
ratings or higher ratings of auditory detail and reactions
than other subjects also correctly remembered more old
items or falsely remembered fewer lures. To investigate
such possibilities, individual subjects' RK and MCQ rat
ings were correlated with their recognition scores (the
proportion called old for both lures and old items). The
ratings were averaged across responses for lures and old
items; when the analyses were done separately for rat
ings for lures and old items, the same pattern of results
was obtained. For the RK measure, the correlations of
remember ratings both with the proportion of old items
correctly recognized (r = - .04) and with the proportion
of lure items falsely recognized (r = .00) were not sig
nificant. In short, how often a particular subject used re
member ratings instead of know ratings was not related
to their overall performance.

To do a parallel analysis for the MCQ, we used both
individual correlations for each characteristic and recog
nition performance (for both lures and old items) and also
multiple regression analysis to assess the overall predic
tiveness of the MCQ ratings. As can be seen in Table 5,
correct recognition performance was significantly cor
related with higher ratings of auditory detail, feelings
and reactions, and associations on the MCQ. Collectively,
the four types of ratings explained 27% of the variance
[F(4,43) = 4.07,p < .01]. On the other hand, the propor
tions of false memories were significantly correlated
only with higher ratings ofassociations, and collectively,
the ratings explained 18% of the variance [F( 4,43) =
2.30,p < .08]. This pattern suggests that when contextual
detail is more salient in general to a particular person,
they will be more likely to correctly recognize old items
but not significantly more likely to falsely recognize
lures. In contrast, when associations are highly salient to
a particular person, that person will tend to recognize
more lures as well as more old items.

In summary, both the MCQ and the RK measures in
dicate that there are differences between true and false
memories, although only the MCQ measure accounted
for a significant amount of the variance in accuracy from
individual to individual.
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Table 5
MCQ Ratings as Predictors of Proportion of

Items Co r'rectly Recognized or Lures Called Old

MCQ Characteristic r f3
MCQ Ratings as Predictors ofOld Items Recognized

Confidence .13
Auditory detail .39*
Feelings/reactions Al *
Associations .36*
Trying to remember .15
R = .52; R2 = .27;p < .01

MCQ Ratings as Predictors of Lures Recognized

Confidence - .13
Auditory detail .14
Feelings/reactions .11
Associations .38*
Trying to remember .21

R = A2; R2 = .18; p < .08

Note-r = correlation coefficient; f3 = standardized regression coef
ficient. Confidence was not included in the multiple regression analy
sis because it is considered to be a composite measure related to other
measures on the MCQ. *p < .05.

DISCUSSION

According to the source-monitoring framework (e.g.,
Johnson, 1988; Johnson et aI., 1993; Johnson & Raye,
1981), both accurate and false memories arise when phe
nomenal qualities of mental experiences interact with
judgment processes. The accuracy of memory depends
both on the similarity of information derived from vari
ous sources and on the criteria (e.g., perceptual vivid
ness, semantic plausibility, etc.) used to make source
attributions. We see these principles illustrated in the
present results using the Deese (1959) paradigm, as they
have previously been illustrated using other paradigms.

The first question we raised in the introduction was
whether true and false memories in the Deese (1959) par
adigm have the same qualitative characteristics. This
study demonstrated that even when subjects have rela
tively little contextual information available for veridical
memories of old words, the phenomenal characteristics
of false memories differed from those of true memories.
Memories for studied items were judged as more vivid
(i.e., subjects categorized them as remember rather than
know) and were associated with higher levels of remem
bered auditory detail and information about associated
feelings or reactions on the MCQ than were false mem
ories for critical lures. In addition, subjects who tended
to give higher ratings for auditory detail and feelings and
reactions than other subjects also tended to be more likely
to correctly recognize words they had heard (and were
not more likely to falsely recognize lures) than were other
subjects. Yet despite these differences between the true
and false memories, subjects were very likely to falsely
recognize the lures. These results suggest that, under some
circumstances, salient semantic information can over
ride other information (such as the level of auditory de-
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tail) that might be used to increase the accuracy ofsource
monitoring.

Supporting the notion that veridical memories in this
paradigm may be associated with higher levels of audi
tory detail and remembered feelings and reactions is an
other recent study using MCQ ratings (in a one-speaker
blocked format with the Deese paradigm), which found
higher ratings for "sound" and "reaction" for recognized
studied items than for lures called old (Norman & Schac
ter, 1997). In addition, a recent positron emission tomog
raphy (PET) study found that there was greater blood
flow to an area of the brain that processes auditory in
formation (in the left temporoparietal region) when sub
jects recognized words they had actually heard than when
they recognized lures (Schacter et aI., 1996).

Our second question concerned whether or not asking
subjects about specific characteristics of their memories
would induce them to use stricter criteria and thus reduce
the rate offalse memories (e.g., Dodson & Johnson, 1993;
Multhaup, 1995). Although the RK judgments and the
MCQ both encourage subjects to think about character
istics of their memories, the MCQ requires a more spe
cific level of examination. In comparison with the RK test
condition, the added specificity of the MCQ did not re
duce the number of false memories in blocked condi
tions but did reduce the number of false memories in the
random conditions. This suggests that false memories for
lures are most vulnerable to additional scrutiny when
schemas to structure memory are not as readily available.
As proposed in the introduction, blocking the items should
increase the chances that the lure will come to mind at
study and/or that associated items will come to mind at
test to increase inferences that the lure was heard (e.g.,
Bartlett, 1932; Johnson et al., 1973). That is, associations,
like schemas, potentially have effects both at encoding
and retrieval (e.g., see Alba & Hasher, 1983, for a review).
For example, the likelihood that the lure needle would be
activated during acquisition in response to eye should be
greater if eye follows thread than if it follows an item un
related to needle. Similarly, if the studied item eye is ac
tivated when the lure needle is presented as a test probe,
the fact that a list item is rapidly available may be taken
as evidence that needle had been previously presented and
organized with other presented words.

A recent study by Johnson et al. (1997) provides addi
tiona� evidence that the structure ofa test session can af
fect how true and false memories are processed, as re
flected in brain activity. As described earlier, Schacter
et al. (1996) found differences between blood flow for
veridical memories and blood flow for false memories.
As is typical for PET studies, presented test items were
grouped by type of item (e.g., 12 lures in a row, then 12
new items in a row). Using an electrophysiological tech
nique in which event-related potentials (ERPs) were
recorded, Johnson et al. (1997) compared a grouped test
condition with an intermixed test condition (in which the
items were not sorted by type). In the grouped condition,
the waveforms for old and lure items significantly dif-

fered, whereas they were relatively similar in the inter
mixed condition. This indicates that how the test list was
structured affected how subjects processed the words.
Johnson et al. (1997) suggested that subjects were more
likely to make judgments on the basis of relative famil
iarity in the intermixed-test condition and were more
likely to access/evaluate specific qualitative characteris
tics in the grouped-test condition. In a related study, John
son, Kounios, and Nolde (1996) found different patterns
of brain activity when subjects engaged in old/ new rec
ognition than when they engaged in source identification
for the same items. These brain-imaging studies further
support the notion that which memory characteristics are
activated depend on the test conditions.

In our study,blocking related items at study also tended
to increase the chances that lures (as well as studied items)
would be attributed to the speaker who had said the re
lated studied items. These results suggest that under some
circumstances, false memories may assume characteris
tics of related items. Again, as with calling lures old,
such an effect ofblocking related study items on speaker
attribution potentially operates at encoding and at test.
At encoding, insofar as subjects rehearsed items in the
voices in which they were presented, associatively acti
vated and rehearsed lures would have auditory qualities
incorporated into their memory representations (e.g.,
Johnson, Foley, & Leach, 1988). At test, such speaker in
formation might be directly activated by a test probe (e.g.,
needle). Alternatively, speaker information might be in
ferred at test on the basis of speaker information that is
activated along with related studied items (activated in
response to the lure test probe). Subjects may not be able
to distinguish the source of the activation of this speaker
information (e.g., Henkel & Franklin, in press; see also
Reinitz, Lammers, & Cochran, 1992). Thus, at test, false
source attributions could come about either as a result of
characteristics assumed at encoding or from inferences
at test based on properties of other memories.

Regardless of whether the effects obtained here arise
primarily at encoding or at test, the results are generally
consistent with models that assume that memories are
records of neurally distributed cognitive operations that
create various attributes (e.g., Johnson, 1992, 1997; John
son & Hirst, 1993) and that remembering involves at
tributing whatever chracteristics are activated to sources
(e.g., Johnson et aI., 1993; Johnson & Raye, 1981). In this
view, remembering is not the retrieval of a single trace,
but rather a process of assembling and evaluating dis
tributed information as a consequence of perceptual and
reflective operations. Similarly, other distributed mem
ory models assume that a memory trace is a combination
of traces rather than a distinct entity (see Raaijmakers &
Shiffrin, 1992, for a review). It is likely that both more
conscious inference processes and less consciously con
trolled activation processes act in the Deese paradigm,
combining to create a powerful illusion not only that
a lure was heard, but that it was spoken by a particular
person.



In summary, as the SMF suggests, veridical and false
memories differ from each other in varying degrees, de
pending upon the context in which they were created
(here, blocked or random) and the criteria used to judge
whether they were real (here, MCQ or RK). If the con
text makes it easy to use a schema or associative relations
to encode or remember items, then old items that are
highly schema relevant will be remembered better. In ad
dition, related items will tend to be falsely recognized
(e.g., Anisfeld & Knapp, 1968; Johnson et aI., 1973). Es
pecially if an unheard word has had repeated opportuni
ties to be activated (e.g., Underwood, 1965) or is the or
ganizing element ofan abstracted schema (e.g., Bransford
& Franks, 1971; Posner & Keele, 1968), it will tend to be
"remembered." Thus, semantic similarity is particularly
powerful in the blocked version of the Deese paradigm
because ofmultiple strong associative relations converg
ing on the critical lures. These compelling associative re
lations can override perceptual differences (i.e., amount
of auditory detail) that might help individuals differenti
ate true and false memories. The false-memory effect was
quite large in the random conditions as well. But in this
situation, the influence of semantic similarity evidently
can be offset somewhat by a more thorough scrutiny of
the memories (MCQ condition), reducing the rate offalse
memories in comparison with that of veridical memo
ries. More generally, as memories are assembled during
the process of remembering, source-monitoring errors
may occur when memory records lack sufficient discrim
inating information or when potentially available source
information is ignored in favor of more salient but less dif
ferentiating information.
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NOTES

I. Although, using a within-subjects design, it would be interesting
to correlate RK and MCQ responses for every item, we wanted to avoid
the possibility that judgments in the RK task might be affected by MCQ
judgments made for the same item, or vice versa.

2. The full instruction given for associations was, "Indicate to what
extent you remember thinking about other things that the word re
minded you of when it was said. For example, the word might have
made you think of other words on the list or of a topic or other associa
tions you had to the word, or you might remember what came right be
fore or right after it."

3. To check whether the words used as lures were more likely to elicit
false alarms even iftheir related items had not been presented, we com
pared rates of false recognition for lure items for which no related items
had been heard with those for new list items, using a 2 (test: RK, MCQ)
x 2 (item type: new lure, new) mixed-factor ANOYA. There were no
significant effects, so in the table we do not distinguish between new
lure items and new list items.

4. The Payne et al. (1996) condition was slightly more structured than
our two-speaker blocked condition; their speakers alternated saying
every other word.

5. For both of these source-monitoring results and the previously de
scribed recognition results, consistent findings were obtained when the
data were analyzed using a multinomial approach (Batchelder & Riefer,
1990; see Appendix for raw scores used in this analysis).

6. Calculating the RlK responses as a proportion of all responses as
signed each type of rating (such that the percentages of Rand K re
sponses in a given condition add up to the percent of items correctly rec
ognized as old in that condition) gave the same pattern of results.
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APPENDIX
Frequencies of "S;' "C," and "N" Responses to

Steven, Cathy, and New Statements by Condition
for Target Items and Critical Lures

Response

Target Items Critical Lures

Source "S" "e" "N" "S" "C" "N"

MCQ Condition

Blocked one-speaker S 170 30 38 41 12 6
C 34 161 42 8 39 12
N 21 49 226 5 8 46

Blocked two-speaker S 104 63 69 21 24 15
C 62 117 61 29 21 9
N 24 31 242 9 2 46

Random one-speaker S 113 42 82 17 12 29
C 45 110 84 9 24 27
N 37 48 210 6 II 40

Random two-speaker S 105 82 50 18 15 25
C 71 118 51 12 21 27
N 42 48 207 3 13 42

RK Condition

Blocked one-speaker S 141 33 65 40 7 11
C 21 171 48 6 41 13
N 24 34 236 5 8 45

Blocked two-speaker S 109 63 65 18 25 14
C 61 124 55 20 22 17
N 19 25 252 6 4 48

Random one-speaker S 109 55 74 19 19 19
C 52 III 75 8 26 25
N 42 55 199 12 16 31

Random two-speaker S no 65 62 23 19 14
C 68 112 58 21 23 14
N 42 55 200 II 10 38
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