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M. B. Miller and G. L. Wolford (1999) make two contributions. First, they add conditions to the basic
Roediger-McDermott (1995) procedure and find that critical items are recalled and recognized more
often if they are presented in the list than if they are not presented. These results agree with our own,
which are briefly reviewed. Second, they apply signal detection theory to the paradigm and conclude that
false responding is caused by a shift of response criterion. They present no evidence that requires this
interpretation, however, and we discuss several reasons why their account is implausible. For example,
even when fully informed subjects are asked to use a very strict criterion in responding, the false
recognition phenomenon persists at high levels. Further, some variables produce opposite effects on
veridical and false recall and recognition; this pattern is difficult to accommodate solely by a shift in
response criterion. Therefore, little evidence exists that a simple shift of response criterion can explain
false recall and false recognition phenomena in the Roediger-McDermott paradigm.

Recall and Recognition of the Critical Item

Roediger and McDermott (1995) presented subjects with lists of
words (e.g., bed, rest, awake,) that were associates of a critical
nonpresented word (e.g., sleep); subjects were given both immediate free recall tests (see also Deese, 1959) and a delayed recognition test. Despite instructions warning the subjects not to guess
during the recall tests (i.e., to be certain that all words produced
had been heard), subjects recalled the critical nonpresented word
with about the same probability (Experiment 1) or with even
higher probabilities (Experiment 2) than they recalled the words
presented in the middle of the list. This general outcome has been
widely replicated (see Roediger, McDermott, & Robinson, 1998,
for a general review). In addition, on the recognition test, the
critical nonpresented items were labeled "old" with probabilities
similar to those items that had been studied; further, subjects often
claimed to remember the specific instance of presentation of the
critical nonpresented words. Roediger and McDermott (1995) argued that these phenomena constituted a striking memory illusion
in which people recall, recognize, and claim to remember the
moment of occurrence of events that did not occur.
Miller and Wolford (1999) make two primary points. First, they
noted that the experiments reported in Roediger and McDermott's
(1995) article did not include a condition in which the critical word
was presented. Second, they applied a signal detection analysis and
concluded that false alarms in our paradigm were largely due to
criterion effects. We comment on these points in turn.

Roediger and McDermott (1995) did not include conditions in
which the critical item was presented in the lists because we were
interested in whether list context by itself could elicit false recall
and false recognition of the critical item. The error rates we
observed approximated correct recall and recognition of the list
items that had been presented. Miller and Wolford (1999) tested
the hypothesis that critical items would be remembered as well
when they were not presented as when they were presented. Of
course, this was their own hypothesis; we never predicted this
pattern of results or claimed to have found it; after all, we did not
have data relevant to that issue. However, McDermott (1997) did
provide the relevant conditions, as we have in more recent experiments, also (McDermott & Roediger, 1998). Our findings agree
with Miller and Wolford's (1999) outcome that the critical items
are better remembered when presented than when not presented.
Although our own inclusion of the critical items within the lists
was done for different reasons than providing a signal detection
analysis, we review the relevant findings here briefly.
McDermott (1997) either presented or did not present the critical item in the Roediger-McDermott paradigm, and her results
from final free recall (given after presentation of 18 lists) are
shown in Figure 1. When presented, the critical item replaced the
fourth item in the list; as can be seen, she obtained much higher
recall when the item had been presented than when it had not. As
she pointed out, "although the critical nonpresented words behaved
much like words that had been studied, it is not true that these
critical words behaved as though they themselves had been studied" (pp. 585-586). An additional relevant finding from this experiment was that even though McDermott (1997) included the
critical item in half her lists, the level of false recall approximated
the level of veridical recall for most items presented in the list (i.e.,
those after the primacy effect), unlike the pattern predicted by
Miller and Wolford (1999).
In general, it is hardly a surprise that studied items are recalled
with higher probabilities than nonstudied items, but the power of
this associatively induced memory illusion is so great that the
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Figure 1. Performance on a final free recall test as a function of serial position and whether the critical
associate (e.g., sleep) had been presented in the list (in place of the fourth associate) or not (data from
McDermott's, 1997, Experiment 1). When the critical associate had appeared in the study list, it was extremely
well remembered (recalled with a probability of .42). When it had not appeared in the study list, it was recalled
at a level (.19) approximately equal to the probability of recalling the items that had been presented (e.g., tired),
in the fourth serial position, recalled with a probability of .20.

comparison is of interest. McDermott and Roediger (1998) reported similar results with recognition, which are reviewed below.
The finding that critical items are better remembered when presented than when not presented is quite secure, if not particularly
novel.
Signal-Detection Analysis of False Recognition
Miller and Wolford (1999) report a signal detection analysis of
the false recognition phenomenon; they conclude that a criterion
shift is responsible for the memory illusion because their experiment showed relatively small differences in measures of sensitivity
[d(a)] and large differences in the measure of bias [c2].1 Although
this evidence is consistent with the idea of a criterion shift, it is by
no means definitive. The same findings could arise if the subjects'
criteria stayed the same, but presentation of the lists produced a
change in distributions. Miller and Wolford (1999) clearly recognize this point, which was made by a reviewer; Miller and Wolford
note that "the differences that we observe could result from these
shifted distributions rather than shifted criteria" (p. 403).
Wixted and Stretch (1998) made the point even more forcefully
that the Miller-Wolford results are equally consistent with shifts in
criteria or shifts in distributions. As Wixted and Stretch noted,
when subjects change response criteria, measures of bias must
change. However, when measures of bias change, it does not
logically follow that subjects changed their response criterion;
changes in distributions could lead to the same outcome (i.e.,
changes in the "bias" parameter). Therefore, the data reported by
Miller and Wolford (1999) simply do not speak to the issue.
Although none of the results in Miller and Wolford's article
require the conclusion that false recognition is due to criterion

shifts, other evidence reviewed next is more directly relevant to the
issue.

Direct Manipulation of Response Criteria
A powerful way to gauge the importance of the response criterion is to manipulate criteria across groups of subjects by varying
instructions. Miller and Wolford (1999) provide a thought experiment in which they imagine a group of subjects instructed to adopt
a liberal response criterion. We do not doubt that if Miller and
Wolford were to tell subjects to say "old" to every item, no matter
what they think its status is, then Miller and Wolford would obtain
many false alarms. Similarly, if subjects were instructed to say
"new" to every item, then they would never report false memories;
in fact, they would never report any memories at all. The same
outcome would occur in within-subjects experiments if subjects
were told to respond to, say, every other item in these same two
ways (e.g., calling odd items old and even items new). However,
demonstrating that subjects are obedient to instructions seems
unrelated to the question of whether or not they rely on metaknowledge to voluntarily shift their response criterion from item to
item.
The standard assumption within classical signal-detection theory (Green & Swets, 1966; Hirshman, 1995) is that subjects set a

1

Actually, measures of sensitivity were greater for related (i.e., standard
list) items than for critical or for unrelated items in both of Miller and
Wolford's (1999) experiments. No inferential statistics were applied to
support the claim of equivalent measures of sensitivity or, for that matter,
to support the claimed differences in measures of bias.
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single criterion when taking a test and they do not change it
dramatically from item to item, as Miller and Wolford (1999)
assume they do. Of course, minor perturbations from sequence
effects (e.g., a long series of yes trials) can lead to slight changes.
Hirshman and Arndt (1997) argued that some standard signal
detection assumptions must be modified to apply the theory to the
issue of false memories, although they did not argue for singleitem criterion shift. Miller and Wolford argue that subjects analyze
what category of item each test word represents and then set
different criteria for the different categories, which leads to the
three different measures of c2 in their Table 2. We doubt that
subjects are capable of making such sophisticated discriminations
between critical items and lists of words, although Miller and
Wolford (1999) argue that the subjects probably possess such
metaknowledge about critical items. Even if subjects could distinguish critical items from other list items, other evidence indicates
that they probably would not use this ability to adjust response
criteria: Stretch and Wixted (1998) attempted to induce item-byitem criterion shifts in several experiments using obvious item
characteristics and found that subjects adopted a single criterion
and did not adjust responses on an item-by-item basis.
Rather than liberalize response criteria as in Miller and Wolford 's (1999) thought experiment, we believe it is more informative to subject the criterion interpretation to an empirical test to see
whether the phenomenon of false recognition survives with even
stricter criteria than usually invoked on standard recognition tests.
Roediger and McDermott's (1995) standard instructions, widely
adopted by others, warned subjects against guessing on free recall
tests and asked subjects to be as accurate as possible on recognition tests. Nonetheless, two sets of researchers have tried to make
the response criterion even stricter by informing subjects about the
phenomenon in question and asking them not to make errors.
Gallo, Roberts, and Seamon (1997) compared subjects tested in
the Roediger-McDermott paradigm with two groups given more
specialized instructions. In the most stringent condition, Gallo et
al., (1997) informed some subjects about the false recognition
phenomenon and strongly warned them not to make such errors.
Relative to the standard condition used by Roediger and McDermott (1995), the forewarned subjects did reduce both their hit rates
for studied items and false alarm rates for critical nonpresented
items, revealing a general criterion shift. However, these subjects,
who were warned not to make errors, still showed a critical false
alarm rate of .46, which was much higher than the false alarm rate
of unrelated items under similar conditions (.14).
McDermott and Roediger (1998) went further with the same
general idea. In three experiments, the phenomena of false recall
and false recognition in the Roediger-McDermott paradigm were
explained to subjects, and an example was provided. Subjects were
warned not to make these errors. In another condition, subjects
were given our standard instructions, which include the general
admonition to be as accurate as possible. We converted the paradigm to a reality-monitoring situation (Johnson & Raye, 1981) by
having the critical item appear in a random half of the lists and not
the other half, with the warned subjects instructed that the critical
word would only sometimes be in the list.2 Both groups of subjects
were given a series of our lists and were tested on recognition
(with confidence judgments) immediately after the list had been
presented. The primary question was whether subjects could eliminate the false recognition effect when fully instructed and warned

not to make errors; that is, would subjects be able to shift their
response criteria in such a way to eliminate the false recognition
effect?
The answer we obtained from our experiments (in agreement
with Gallo et al., 1997) was that manipulating criterion could
somewhat reduce but certainly not eliminate the false recognition
effect. Figure 2 shows results from Experiment 3 for a standard
(not warned) group and an informed (warned) group on recognition of regular list items when presented (left columns) and of the
critical items when presented (middle columns) or not presented
(right columns). Warning subjects had the expected effect of
making them more conservative, as can be seen by reductions in
the hit rate for studied items and false alarm rate for critical
nonpresented items. In addition, the interaction between instruction (warning or no warning) and item type (studied and critical)
apparent in the figure was significant: The warning decreased the
false alarm rate for critical nonpresented items more than it decreased the hit rate for studied items. (We have adopted the
"standard studied" condition as the control condition here rather
than the "critical presented" condition, because the latter condition
was compromised by a ceiling effect.) Therefore, manipulating
response criterion does affect the false recognition phenomenon;
however, even with stringent response criteria with fully informed
subjects, the false recognition effect is robust: 57% of the critical
lures were erroneously labeled "old," as shown in Figure 2. Further, 38% of the critical lures were assigned a high confidence
judgment of having occurred in the list (i.e., "sure old"); the
comparable rates for low associates of list items and for unrelated
items were 2% and 0%, respectively. We should point out that the
strict instructional conditions used by Gallo et al., (1997) and by
McDermott and Roediger (1998) are quite unlike conditions typically experienced either inside or outside the laboratory. However, the illusion survives even this most stringent test.
Other results are inconsistent with the criterion shift interpretation of the false recall and false recognition phenomena. Any result
that has opposite effects on correct responding and false responding is difficult for an account based solely on shifting criteria.
McDermott (1996) found that repeated study-test trials increased
correct recall and reduced false recall. Norman and Schacter
(1997) compared performance of healthy older adults with that of
younger adults. Older adults showed poorer free recall of studied
items than did younger adults, as expected; older adults also
showed enhanced recall of critical nonpresented items relative to
younger adults, an effect replicated by Balota et al., (1998). Such
a decrease in one measure and an increase in the other is difficult
to explain in terms of simple shifts in response criteria. Indeed,
McDermott (1996) pointed out that a major theoretical challenge is
to explain why some variables affect veridical and false remembering in the same way and other variables affect them in opposite
ways. Shifts in response criteria may play some role when both
measures are affected in similar ways, but the account is less likely
to explain opposite effects of the same variable.

2
In Gallo et al.'s (1997) procedure, the critical item was never presented
in the lists. Therefore, if subjects could discern the identity of the critical
item, they would know to judge it new, regardless of whether they remembered it. Our procedure does not permit this possibility because half the
time the critical item was included in the list.
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Figure 2. Probability of "old" judgments on recognition tests immediately after each list of associates (15
words per list) as a function of instructional set. Half of the subjects were informed of the false recognition
phenomenon and instructed to avoid making such errors; the other half of the subjects received standard
recognition instructions. The differences between the two instruction conditions reflect shifts in criteria.

Even if criterion shifts play some role in explaining false recognition in the Roediger-McDermott (1995) paradigm, the application to recall seems more tenuous, except as a redescription of
the phenomenon under question, as being a one-item criterion
shift. Roediger and McDermott (1995) showed high levels of false
recall of the critical item on an immediate test under conditions of
single-trial free recall. Subjects have always been assumed to set
high criteria in this test (Cofer, 1967; Roediger & Payne, 1985),
and the instructions Roediger and McDermott (1995) used warned
explicitly against guessing and stressed accurate responding.
Part of the power of the memory illusion produced by the
Roediger-McDermott procedure is in the experiential characteristics subjects report. As far as we know, it is the first procedure to
be discovered in which, when subjects make false alarms, between
50% and 70% of these false alarms are given remember judgments
when Tulving's (1985) remember/know procedure is used. In all
other recognition memory experiments of which we are aware, the
great preponderance of false alarms are deemed to be known, not
remembered. Following the lead of others (e.g., Donaldson, 1996),
Miller and Wolford (1999) argue that remember judgments are
simply high-confidence recognition judgments and of no special
consequence. The issue is certainly not settled, however, because,
as Gardiner and his colleagues have pointed out in a series of
publications, the alignment of remember/know and confidence
judgments does not work in some situations. Data falsify predictions of the detection model with respect to remember/know judgments (Gardiner & Gregg, 1997); in addition, variables create
dissociations between remember/know and sure/unsure judgments,
revealing that they do not always have the same basis (see
Gardiner & Conway, 1999; Rajaram, 1999).
In addition to claiming to remember the critical nonpresented
words in the Roediger-McDermott paradigm, subjects also report
a number of other compelling experiences that make the nonpresented events seem real. Payne, Elie, Blackwell, and Neuschatz

(1996) showed that subjects reported remembering the voice in
which illusory words had been presented. Also, subjects reported
having rehearsed critical items during list presentation (Mather,
Henkel, & Johnson, 1997). In short, subjects find recall and
recognition of the critical nonpresented words a compelling experience and, rather like the case of perceptual illusions, one that
cannot be overcome easily by instructions or shifting criteria.

Conclusion
Miller and Wolford (1999) argue that "most of the false memories" obtained in the Roediger-McDermott paradigm "could be
ascribed to criterion shifts" (p. 398) and that they "believe that
many people would be surprised, and a bit disappointed, to learn
that some forms of false memories result from criterion shifts" (pp.
404, 405). We suspect they can rest easy on this score. We are not
afflicted by this feeling ourselves, partly because Miller and Wolford (1999) provide no direct evidence for shifting criteria as
responsible for the phenomenon. If subjects change their strategies
to become more liberal, measures of bias must differ; however, the
finding that measures of bias differ does not require the conclusion
that subjects changed strategies, which is what Miller and Wolford
(1999) claim. Of course, other evidence does lead us to believe that
response criterion can play some limited role in false recognition
(Gallo et al., 1997; McDermott & Roediger, 1998), but as reviewed previously, the illusion is largely resistant to criterion
manipulations.
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