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Two studies with moderately large samples of participants were conducted to exam-
ine correlates of false recognition. In Experiment 1 false recognition of words was 
found to be a robust and reliable phenomenon at the level of individuals, and the 
tendency to classify critical lures as old was more closely related to the correct clas-
sification of old items as old than to the incorrect classification of unrelated new 
items as old. False recognition was not significantly related to any of the cognitive 
abilities that were assessed, including episodic memory, or to other factors such 
as personality and chronic mood. In Experiment 2 these findings were extended 
to include dot pattern and face stimuli. Although measures of veridical memory 
were significantly correlated across the different types of stimulus material, false 
recognition rates only had modest and generally not significant correlations, which 
suggests that the tendency to produce false recognitions may be a task-specific 
characteristic of individuals.

The false recognition phenomenon is the finding that new items that are 
related to actually presented items are falsely recognized as old in a rec-
ognition test much more often than are unrelated new items. A popular 
procedure used to investigate this phenomenon has come to be known as 
the Deese–Roediger–McDermott (DRM) paradigm because it was intro-
duced by Deese (1959) and Roediger and McDermott (1995). The basic 
task involves the presentation of a set of items (typically words) that are 
related to one another in some fashion, with the participant instructed to 
study them in order to be able to remember them later. In the recogni-
tion version of the procedure the test phase contains an intermixed list 
of old items, unrelated new items, and new items that are related to the 
old items (which are called critical lures).
	 Because there are three types of test items (i.e., old, new, and critical 
lures) and two types of responses (i.e., “old” and “new”), three different 
proportions can be derived. Hit rates (HRs) correspond to the propor-
tion of responses of “old” to old items relative to the number of old items 
that were presented, false alarms to new items (FANs) correspond to the 
proportion of responses of “old” to new items relative to the number of 
new items presented, and false alarms to critical lures (FACLs) correspond 
to the proportion of responses of “old” to critical lure items relative to 
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the number of critical lure items presented. Two additional measures can 
be computed from these proportions. The HR–FAN difference often is 
used as an index of veridical memory or corrected recognition, and the 
FACL–FAN difference has been used both as an index of corrected false 
recognition and as an index of reliance on gist (Koutsaal & Schacter, 
1997; Koutsaal, Schacter, & Brennan, 2001; Koutsaal et al., 2003; Norman 
& Schacter, 1997; Schacter, Israel, & Racine, 1999). The rationale for the 
latter interpretation is that both the FACL and FAN proportions repre-
sent “old” responses made to new stimuli, but they differ in that the items 
used in determining the FACL proportion are related to the presented 
items, and therefore they might reflect reliance on gist information in 
addition to a general tendency to respond “old” to new items. (It should 
be noted that the FACL–FAN difference is only an approximate estimate 
of the degree of reliance on gist because a person could notice the rela-
tionship between the items on the basis of gist information but not make 
an “old” response to the item because he or she realized that it was new. 
The FACL–FAN index therefore may be an underestimate of the actual 
sensitivity to gist for people with good item-specific information.)
	 At present there are two major interpretations of the false recognition 
phenomenon. One attributes false memory responses to activation of 
related items at the time of study, combined with a failure to discrimi-
nate between internally and externally activated items at the time of test 
(Roediger, Watson, McDermott, & Gallo, 2001). Another view postulates 
that false recognitions are a consequence of greater reliance on memory 
of general features or gist compared to memory for specific details (Reyna 
& Brainerd, 1995). An extensive literature has developed over the past 
10 years investigating these interpretations and the conditions that affect 
the magnitude of the false recognition phenomenon.
	 However, only a few studies have examined the false recognition phe-
nomenon from an individual difference perspective. This is unfortunate 
because the patterns of correlations with another variable can be informative 
about what the variable represents, in a manner analogous to how one can 
learn something about a person by determining who he or she does, and 
does not, associate with. For example, if a measure of false recognition is 
moderately correlated with variable X but is unrelated to variable Y, then 
one may infer that the false recognition phenomenon probably has greater 
similarity to the processes involved in X than to those involved in Y.
	 There are several desirable requirements for meaningful correlational 
analyses. One is a moderately large sample of participants spanning a wide 
range of scores on the variables. Although correlations can be computed 
with samples of any size, correlations based on small samples have large 
confidence intervals, and consequently estimates of the magnitude of 
the relations are not very precise. The range of scores also should not be 
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restricted, as may occur when college students from a narrow ability range 
serve as research participants, because this can attenuate the magnitude 
of the correlations.
	 A second prerequisite for meaningful interpretation of correlations 
is evidence of the reliability of the relevant measures at the level of in-
dividual differences. There is often confusion between what might be 
called robustness and reliability. A phenomenon can be robust if there 
are many replications of a significant finding, but it may not be reliable 
at the level of the individual. In fact, there can be an inverse relationship 
between robustness of a within-participant effect and measurement reli-
ability because statistical significance is high when there is little variation 
across people in the magnitude of the effect (because this quantity is in 
the denominator of the ratio used to determine significance), but the 
lack of variance between people in the magnitude of the effect often is 
associated with low reliability.
	 When reliability information is available, a standard statistical formula 
can be used to estimate the correlation that would have been obtained 
if the variables had been measured with perfect reliability. However, this 
is an indirect procedure for coping with unreliability, and the estimates 
can be misleading when the observed reliabilities are very low. An alterna-
tive approach to dealing with the issue of less-than-perfect reliability is to 
examine correlations at the level of latent constructs that represent the 
reliable variance shared by different measures. Because only systematic 
variance can be shared, these latent constructs are theoretically free of 
measurement error and therefore can be considered perfectly reliable.
	 We are aware of only two reports of the reliability of false memory mea-
sures, and the results have been inconsistent. In a sample of college students, 
Blair, Lenton, and Hastie (2002) reported internal consistency (coefficient 
alpha) estimates of .61 and .69 across two sessions and a 2-week retest cor-
relation of .76. However, Lovden (2003) found that a false memory measure 
from the DRM procedure had an estimated (coefficient alpha) reliability 
of only .15 in a sample of adults ranging from 20 to 80 years of age.
	 A third desirable feature of correlational analyses is a multivariate rather 
than a bivariate perspective. The reason is that most cognitive variables are 
positively correlated with one another, and therefore misleading conclu-
sions might be reached if a researcher were to focus only on the simple 
correlation between two variables. For example, if the target variable is 
related to two constructs X and Y, then some of the relationship of the 
target variable with X may be attributable to the influence of Y and vice 
versa. However, if both X and Y are included in the analysis, then the 
unique relationship of X (or Y) on the target variable can be determined 
to represent the influence that is statistically independent of the influence 
of the other variable.
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	 Some researchers have used a quasicorrelational design in which par-
ticipants are selected from the extremes of the distribution on one vari-
able (or on a composite of several variables), and then everyone in each 
extreme group is treated as equivalent on the variable (i.e., they are catego-
rized as either “high-X” or “low-X”). Although this type of design resembles 
an experiment in which participants are randomly assigned to groups or 
conditions, it has a number of limitations. For example, the magnitude 
of the correlation between the grouping variable and the target variable 
can be distorted because the variability in the middle of the distribution 
is omitted, and potentially valuable information is lost when people who 
vary continuously on a variable are assigned to a discrete category. Fur-
thermore, merely because a researcher classifies participants as high on 
variable X does not mean that they are not also high on variable Y, and 
therefore when only the relationship with X is examined, there is ambigu-
ity about whether it is actually the most relevant variable contributing to 
any relationship that might be observed.
	 Three types of correlations are relevant in the present context: inter-
nal, parallel version, and external. Internal correlations are correlations 
between different measures from the same task. Of particular interest are 
the correlations between the false recognition measure (FACL) and the 
hit rate (HR) and false alarm rate (FAN) measures. One of the reasons 
why the false recognition phenomenon has been considered so intriguing 
is that the mean levels of false recognitions often are more similar to the 
hit rate level than to the false alarm level. However, a key question from 
an individual difference perspective is whether people who make a high 
proportion of false recognitions also tend to make a high proportion of 
false alarms or a high proportion of hits. That is, is the phenomenon 
caused by a tendency for people to respond “old” to all types of new items, 
in which case a moderate to strong correlation would be expected between 
false recognitions (FACL) and false alarms (FAN)? Alternatively, are the 
people who are more likely to make high false recognitions (FACL) also 
more likely to make more hits (HR), as might be expected if people who 
are better at encoding information from actually presented stimuli are 
also more likely to activate information about related but not presented 
items?
	 Only a few studies have reported this type of correlational informa-
tion, and perhaps because of the small samples, the results have been 
inconsistent. To illustrate, Tun, Wingfield, Rosen, and Blanchard (1998) 
reported weak correlations of FACL and HR (ranging from .06 to .45), 
whereas Koutsaal et al. (2001) reported correlations ranging from .44 to 
.83. Neither of these studies reported correlations between FACL and 
FAN, but Blair et al. (2002) reported weak correlations of FACL with both 
FAN (.35 and .22) and HR (.20 and .15).
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	 Parallel version correlations are those between false recognition mea-
sures derived from tasks involving different types of stimulus materials. 
Information of this type is relevant to the question of whether the false 
recognition phenomenon reflects a characteristic of an individual rather 
than a property specific to particular tasks and materials. That is, if there is 
a dimension of individual differences associated with the tendency to make 
false recognitions, then one would expect moderate correlations between 
the false recognition measures derived from different types of materials. 
Comparisons across different types of materials are meaningful only if 
the false memory phenomenon can be demonstrated with other stimulus 
materials, and there is evidence that this is the case. To illustrate, there 
are reports of higher false alarms to related (i.e., FACL) than to unrelated 
(i.e., FAN) new words with phonologically related words (Sommers & Huff, 
2003) and with pictures or drawings from the same category compared 
to pictures or drawings from other categories (Intons-Peterson, Rocchi, 
West, McLellan, & Hackney, 1999; Koutsaal & Schacter, 1997; Koutsaal, 
Schacter, Galluccio, & Stofer, 1999; Koutsaal et al., 2001, 2003; Lovden, 
2003). However, only the Lovden study reported correlations between the 
false memory measures derived from different types of material. The cor-
relation between the false recall of critical lure words in the DRM paradigm 
and false recognition of new but related pictures was .21, but this value 
is difficult to interpret because the reliabilities of the measures were low, 
and there was no adjustment for the influences of veridical memory on 
the false memory measures.
	 External correlations are a third type of relevant correlation in which 
the correlation of interest is between the false recognition variable and 
other types of variables, such as the person’s age, level of various cognitive 
abilities, personality traits, or mood. Age is an interesting variable in this 
context because memory is the aspect of cognitive functioning most often 
assumed to decline with increasing age, and therefore one might expect 
a measure of erroneous memory to be particularly susceptible to effects 
of aging. Surprisingly, however, research results generally have not been 
consistent with this expectation: There are numerous reports of no age 
differences in false recognitions in at least some conditions (Benjamin, 
2001; Budson, Daffner, Desikan, & Schacter, 2000; Gallo & Roediger, 2003; 
Intons-Peterson et al., 1999; Kensinger & Schacter, 1999; Koutsaal et al., 
2001, 2003; McCabe & Smith, 2002; Norman & Schacter, 1997; Schacter 
et al., 1999; Thomas & Sommers, 2005; Tun et al., 1998).
	 One factor that could contribute to the failure to find consistent age 
differences in false memory is that differences in veridical memory have 
not always been taken into account. Some researchers have dealt with 
this issue by attempting to match adults of different ages on a measure 
of veridical memory (Balota et al., 1999; Koutsaal et al., 2001; Sommers 
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& Huff, 2003), but the resulting samples often are small and have limited 
statistical power. Another procedure is to statistically remove the influence 
of veridical memory from the false memory variable before examining its 
relationship to age or other variables. This method has been used infre-
quently in research on age differences in false memory (Sommers & Huff, 
2003; Watson, Balota, & Sergent-Marshall, 2001), possibly because the 
samples have been small and the estimates would have been imprecise.
	 Another type of external relationship consists of correlations of the 
false recognition measure with different cognitive abilities, including epi-
sodic memory. If false recognition is another manifestation of memory 
processing, then one might expect veridical recognition (HR–FAN) and 
false recognition (FACL) measures to have moderate correlations with 
episodic memory ability but weak correlations with other cognitive abili-
ties. However, if false recognitions are a reflection of weak attentional 
control or limited working memory involvement (Balota et al., 1999; Mc-
Cabe & Smith, 2002; Watson, Bunting, Poole, & Conway, 2005) or of poor 
inhibitory control (Lovden, 2003; Sommers & Huff, 2003), then one might 
expect stronger correlations of false recognition with measures of these 
other constructs.
	 Several studies have reported correlations of false memory with other 
cognitive variables, but the available results are not easily interpretable. 
For example, it is not clear why people who perform better on the Bos-
ton Naming Test (Balota et al., 1999; but not Sommers & Huff, 2003) or 
on an arithmetic test (Butler, McDaniel, Dornburg, Price, & Roediger, 
2004) are less likely to make false memories. Furthermore, in some cases 
correlations of the other cognitive variables were significant for measures 
of both veridical and false memory, and therefore at least some of the 
correlations with false memory may not be independent of those on ve-
ridical memory (Butler et al., 2004; Lovden, 2003; Sommers & Huff, 2003; 
Watson et al., 2005). Finally, many of the studies have relied on single 
measures of the other constructs (McCabe & Smith, 2002; Sommers & 
Huff, 2003; Watson et al., 2005; but see Butler et al., 2004, and Lovden, 
2003), which are less reliable, and more likely to contain construct-irrel-
evant influences, than latent constructs based on the variance common 
to several measures.
	 Correlations of false recognition with various noncognitive variables 
are also of interest because the tendency to respond “old” to related 
new items might be a manifestation of a personality characteristic such 
as extroversion or openness or attributes of mood such as anxiety or 
depression. To the extent that this is the case, significant correlations of 
false recognitions with these traits might be expected. The relationship 
between the tendency to make false memory responses and a measure 
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of dissociative tendencies has been examined, but one study (Winograd, 
Peluso, & Glover, 1998) found a significant correlation, and one (Wright, 
Startup, & Mathews, 2005) did not.
	 Two recent studies using a mood induction manipulation found oppo-
site results regarding the effects of mood on the tendency to make false 
memory responses. Wright et al. (2005) reported that negative mood was 
associated with more false recalls when participants were asked to recall 
as many words as possible, but Storbeck and Clore (2005) reported lower 
levels of false recall among participants in the negative mood condition. 
Several differences in the procedure across the studies may be respon-
sible for the different results because the mood induction in the Wright 
et al. study was after the presentation of the items, but it was before the 
presentation of items in the Storbeck and Clore study, and participants 
who did not exhibit the expected mood change were eliminated from the 
analyses in the Storbeck and Clore study, whereas Wright et al. kept all 
participants in the analysis and used liking of the music that was used to 
induce the mood state as the measure of mood. Although the available 
evidence concerning the relationship of false memory to acute mood 
state is inconsistent, it is possible that false recognition might be related 
to chronic mood as assessed with questionnaires concerned with mood, 
anxiety, depression, or aspects of personality such as neuroticism.
	 Results from two separate studies are reported, each consisting of inde-
pendent samples of 327 adults spanning a wide age range. The first study 
involved only word stimuli but asked participants to make remember–
know judgments in addition to old–new decisions. The second study in-
volved words, faces, and dot pattern stimuli, as represented in Figure 1. 
Both studies relied on latent constructs to represent veridical recognition 
(HR–FAN), false recognition (FACL), and corrected false recognition or 
gist (FACL–FAN) in the correlational analyses.
	 All participants in each study also completed a battery of 16 cognitive 
tests (described in Salthouse, 2004, 2005) that were used to create latent 
constructs representing four distinct cognitive abilities: fluid intelligence, 
verbal episodic memory, perceptual speed, and vocabulary. Standardized 
coefficients for the construct–variable and construct–construct relation-
ships obtained from confirmatory factor analyses are reported in the 
Appendix. The tests used to represent fluid intelligence involved select-
ing the best completion of a matrix containing geometric patterns in all 
but one cell, determining which set of letters differed from the others, 
complete a series of items with different types of materials, determining 
the correspondence between two-dimensional and three-dimensional 
drawings of objects, selecting which pattern of folds would result if a 
piece of paper were folded in a specified manner and a hole punched 
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in a particular location, and determining which geometric shapes could 
be combined to produce a target pattern. The episodic memory tests 
consisted of multiple-trial free recall of words, recall of idea units from 
narratives, and recall of paired associates created from unrelated words. 
Perceptual speed was assessed with a Digit Symbol substitution test and 
tests of letter comparison and pattern comparison. Vocabulary was as-
sessed with tests requiring that the participant define words, name pic-
tured objects, or select the best synonym or the best antonym of the 
target word. Finally, all participants also completed questionnaires to 
assess aspects of personality, depression, anxiety, and positive and nega-
tive mood.

EXPERIMENT 1

	 The false memory task involved the participant viewing a set of words 
and then classifying each test item as old or new in an immediate recogni-
tion test. In addition, after each old–new decision the participants were 
asked to indicate whether the preceding decision was based on deliberate 
remembering or simply based on knowing the answer (Gardiner & Parkin, 
1990). The purpose of this instruction was to determine whether the two 
types of responses differed in their patterns of correlations with other 

Figure 1. The three types of stimuli used in Experiment 2. In each case the item 
in the middle corresponds to the critical item that is related to the other items 
but is presented only at test
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variables, as would be expected if they represented qualitatively distinct 
types of processing.

METHOD

Participants

	 Complete data on the false memory task were available from 327 adults rang-
ing from 18 to 93 years of age (mean = 50.7, standard deviation = 17.6). Three 
participants were deleted from the analyses because they scored less than 24 on 
the Mini–Mental State Examination (MMSE; Folstein, Folstein, & McHugh, 1975) 
often used to screen for dementia. The participants were recruited from the com-
munity via newspaper advertisements, flyers, and referrals from other participants 
and were paid for their participation. Characteristics of the sample are summa-
rized in Table 1, where it can be seen that higher age was associated with slightly 
poorer self-reported health but with somewhat higher age-adjusted scaled scores 
on vocabulary, Digit Symbol, Logical Memory, and Word Recall.

Procedure

	 The false memory task was administered in the second session of a project in 
which adults of different ages reported to the laboratory for three sessions dur-
ing which they performed a variety of cognitive tasks and completed a number 
of questionnaires. Details of the specific tests are described elsewhere (Salthouse, 
2004, 2005; Salthouse, Berish, & Siedlecki, 2004), and results of confirmatory 
factor analyses supporting the correspondence between variables and abilities 

Table 1.  Descriptive characteristics of sample, Experiment 1

	 Age			 

	 18–39	 40–59	 60–94	 Age r

N	 89	 131	 105	 NA
Age (years)	 28.3 (6.0)	 49.8 (5.4)	 70.9 (7.7)	 NA
Percentage female	 66	 66%	 60%	 -.04
Self-rated health	 1.9 (0.8)	 2.1 (0.9)	 2.3 (0.9)	 .21*
Education (years)	 15.2 (2.2)	 15.8 (2.8)	 15.9 (2.7)	 .13*
Scaled scores				  
 Vocabulary	 12.8 (3.1)	 12.2 (3.0)	 13.6 (2.9)	 .10
 Digit Symbol	 11.0 (2.8)	 10.6 (2.9)	 11.4 (2.7)	 .09
 Logical Memory	 11.9 (2.5)	 11.9 (2.3)	 13.0 (2.8)	 .16*
 Word Recall	 11.8 (3.2)	 11.7 (3.4)	 12.4 (3.3)	 .08

Note. Values in parentheses are standard deviations. Health was a self-rating on a scale 
ranging from 1 (excellent) to 5 (poor). Scaled scores are age-adjusted scores relative to 
the nationally representative normative sample in the Wechsler Adult Intelligence 
Scale III (Wechsler, 1997a) and Wechsler Memory Scale III (Wechsler, 1997b), 
which have means of 10 and standard deviations of 3 in the normative sample. 
*p < .01.
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are summarized in the Appendix. Among the questionnaires completed by the 
participants were the Center for Epidemiologic Studies Depression Scale (Radloff, 
1977), the Five Factor Personality Inventory (Goldberg, 1999), the Spielberger 
Trait Anxiety Inventory (Spielberger, Gorsuch, & Lushere, 1970), and the Positive 
and Negative Affect Scale (Watson, Clark, & Tellegen, 1988).
	 The 10 lists of 15 words each were visually presented on a computer screen at 
a rate of 1 s per word, with 1 s between words and 2 s between lists. The stimulus 
words were obtained from the lists provided in Stadler, Roediger, and McDermott 
(1999). The top 20 lists in terms of false recognition of the critical lure were used, 
with items from the odd-numbered lists presented in the study phase and new items 
for the recognition test taken from the even-numbered lists. The recognition test, 
consisting of 30 old words, 10 critical lures, and 40 new words, was administered 
immediately after the last study item. It contained items from serial positions 4, 
8, and 12 plus the critical lure from each of the 10 stimulus lists, as well as three 
items and the critical lure from 10 lists that were not presented in the study phase. 
Each successive set of eight items in the recognition test contained one new related 
item (i.e., the critical lure target item), three old items, and four unrelated new 
items.
	 Two responses were made to each test item. The first response was a press of 
the “Z” key to indicate whether the test word was old, in the sense that it had oc-
curred in one of the previous lists, or a press of the “M” key to indicate that the 
word was new and had not been presented in any of the earlier lists. The second 
response indicated the basis for the first decision. If the old–new decision was 
based on remembering or conscious awareness of the presence or absence of the 
word in an earlier list, the “R” key was to be pressed. If the old–new decision was 
based on simply knowing, without a conscious recollection of its actual presence 
or absence, then the “K” key was to be pressed.

RESULTS

	 Means and standard deviations of the primary dependent measures 
across all trials in the false memory task are presented in the top row 
of Table 2. Inspection of the entries reveals that the mean for the FACL 
measure was greater than not only the FAN measure but also the HR 
measure. The FACL measure was greater than the FAN measure for 96% 
of the participants, and it was greater than the HR measure for 76% of 
the participants.
	 The second and third rows in Table 2 contain the response proportions 
for decisions attributed to remembering and for decisions attributed to 
knowing. All of the values were significantly greater for the “remember” 
decisions than for the “know” decisions (i.e., ts > 6.8). As expected, ve-
ridical memory (HR–FAN) was higher with “remember” decisions than 
with “know” decisions. However, the FACL–FAN index sometimes used 
to reflect reliance on gist was also larger for “remember” than for “know” 
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decisions, which would not be expected if “know” decisions were based 
predominantly on gist information.
	 The fourth row in Table 2 contains the proportion of each type of re-
sponse attributed to remembering. Once again, the mean values were 
fairly similar for the HR and FACL measures, and both were larger than 
the value for the FAN measure. The final row in Table 2 contains decision 
times in the recognition test. Because there was no explicit instruction 
to respond rapidly, these decision times probably represent a mixture of 
capability and stylistic influences. It is nevertheless noteworthy that the 
median times for the HR and FACL responses were very similar, and both 
were much shorter than the times for the FAN responses.
	 The results just described indicate that, at least in terms of the mean 
levels, FACL responses were more similar to HR responses than to FAN 
responses. The last two columns in Table 2 contain correlations that reveal 
that there was also a stronger correspondence in the ordering of partici-
pants between the FACL and HR measures than between the FACL and 
FAN measures. That is, the correlations indicate that people who make a 
high proportion of false recognitions are much more likely to be higher 
than average in their hit rates than in their false alarm rates. As noted 
earlier, this result is more consistent with the false recognition phenom-
enon originating because of processes at encoding than processes at the 
time of response.
	 Because the FACL measure was significantly correlated with the veridi-
cal memory (HR–FAN) measure (i.e., .38 for all trials, .59 for “remember” 
trials, and .66 for “know” trials), subsequent analyses were designed to take 

Table 2.  Summary statistics for memory parameters, Experiment 1

	 Correlations  
	 with FACL

	 HR	 FACL	 FAN	 HR	 FAN

	 Proportion “old”
All items	 .69 (.17)	 .80 (.22)	 .19 (.17)	 .63*	 .16*
“Remember”	 .51 (.22)	 .59 (.29)	 .10 (.12)	 .75*	 .27*
“Know”	 .18 (.18)	 .21 (.23)	 .09 (.12)	 .81*	 .25*

	 Proportion “remembered”
	 .73 (.25)	 .72 (.29)	 .53 (.37)	 .78*	 .35*

	 Decision time (s)
	 2.52 (1.07)	 2.49 (1.66)	 3.56 (1.91)	 .72*	 .52*

Note. Values in parentheses are standard deviations. FACL = false alarm to critical 
lures; FAN = false alarm to new items; HR = hit rate.
*p < .01.
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the variation in true recognition into account when examining correla-
tions with FACL. This was accomplished by creating residuals of the FACL 
measures after controlling the respective veridical memory measures and 
then repeating the correlational analyses on these residuals.
	 In order to maximize the reliability of the relevant memory measures, 
latent constructs for veridical recognition (HR–FAN), false recognition 
(FACL), and corrected false recognition/gist (FACL–FAN) were formed 
by using the scores on the two parts (i.e., the first 40 trials and the second 
40 trials) of the test as separate indicators. The use of only two indicators 
of a construct is not ideal and in some cases can lead to problems of iden-
tification, but this can be avoided by constraining the residual variances of 
the indicators to be equal. Some of the other variables in the correlational 
analyses (e.g., age and the scale scores from the questionnaires) were 
represented by a single indicator. However, the cognitive abilities were 
represented as latent constructs in a structural equation model in which 
all abilities were considered simultaneously.
	 Correlations of the parameters from the false memory task with demo-
graphic variables, cognitive abilities, and personality variables are pre-
sented in Table 3. The veridical memory measure for all trials (HR–FAN) 
was higher for participants with better verbal episodic memory, and there 
was an independent correlation of vocabulary, indicating that people who 
know more word meanings were also more accurate at discriminating old 
from unrelated new items. There was a similar pattern of correlations for 
decisions attributed to remembering, although the vocabulary correlation 
was weaker and no longer significantly different from zero. The veridical 
memory measure for decisions attributed to knowing was not significantly 
related to any of the demographic, cognitive ability, personality, or mood 
variables.
	 The moderate correlations between the veridical memory measures 
and episodic memory ability are not surprising because both constructs 
represent memory for verbal materials. The lack of a correlation with 
the measure derived from the “know” trials is consistent with the inter-
pretation that knowing decisions reflect a qualitatively different type of 
processing than the deliberate and effortful processing involved in many 
episodic memory tasks.
	 The correlations of greatest interest are those with the false recognition 
(FACL) measure, both before and after differences in veridical recogni-
tion are adjusted for. None of the correlations were significant in the 
data from all trials, and the significant effects with age on the two types 
of decisions were opposite in direction: Higher age was associated with 
more false recognitions for decisions attributed to remembering but with 
fewer false recognitions for decisions attributed to knowing.
	 Correlations involving the false recognition measure were expected to 

440	 salthouse & siedlecki

00.i-ii,347-520.indd   440 6/22/07   1:22:14 PM



Ta
bl

e 
3.

 C
or

re
la

ti
on

s 
of

 th
e 

m
em

or
y 

pa
ra

m
et

er
s,

 E
xp

er
im

en
t 1

	
A

ll	
“R

em
em

be
r”

	
“K

n
ow

”

	
H

R
–F

A
N

	
FA

C
L

–F
A

N
	

FA
C

L
	

H
R

–F
A

N
	

FA
C

L
–F

A
N

	
FA

C
L

	
H

R
–F

A
N

	
FA

C
L

–F
A

N
	

FA
C

L

A
ge

	
.0

5	
.0

9	
.1

2 
(.

15
)	

.0
8	

.1
9*

	
.2

4*
 (

.2
4*

)	
-.

13
	

-.
14

*	
-.

20
* 

(-
.1

6*
)

Se
x 

(m
al

e 
= 

0)
	

.1
3	

.1
4	

.1
4 

(.
13

)	
.1

4	
.1

5*
	

.1
1 

(.
03

)	
-.

03
	

-.
04

	
-.

02
 (

.0
0)

E
du

ca
ti

on
	

.1
5	

.0
7	

-.
04

 (
-.

08
)	

.0
5	

-.
01

	
-.

08
 (

-.
14

*)
	

.1
0	

.0
9	

.0
9 

(.
03

)
Fl

ui
d 

in
te

lli
ge

n
ce

	
-.

10
	

-.
01

	
-.

19
 (

-.
12

)	
-.

23
	

-.
23

	
-.

26
 (

-.
15

)	
.1

6	
.2

6	
.1

8 
(.

09
)

M
em

or
y	

.4
3*

	
.2

6	
.1

0 
( -

.0
1)

	
.4

0*
	

.2
8*

	
.1

6 
(-

.1
0)

	
-.

05
	

-.
09

	
-.

09
 (

-.
07

)
Pe

rc
ep

tu
al

 s
pe

ed
	

.0
1	

-.
13

	
-.

03
 (

.0
1)

	
-.

03
	

-.
11

	
-.

12
 (

-.
13

)	
.0

7	
.0

0	
.1

1 
(.

09
)

Vo
ca

bu
la

ry
	

.2
1*

	
.2

5*
	

.1
8 

(.
05

)	
.1

5	
.1

7	
.1

1 
(.

03
)	

.1
0	

.0
3	

-.
01

 (
-.

10
)

N
eu

ro
ti

ci
sm

	
-.

13
	

-.
16

	
-.

12
 (

-.
09

)	
-.

12
	

-.
09

	
-.

09
 (

-.
02

)	
-.

01
	

-.
04

	
.0

3 
(.

04
)

E
xt

ro
ve

rs
io

n
	

-.
02

	
-.

06
	

-.
09

 (
-.

09
)	

-.
02

	
-.

02
	

-.
05

 (
-.

05
)	

-.
01

	
-.

03
	

.0
1 

(.
02

)
O

pe
n

n
es

s	
.1

3	
.1

5	
.0

8 
(.

14
)	

.0
4	

.0
6	

.0
1 

( -
.0

1)
	

.1
0	

.0
8	

.0
9 

(.
03

)
A

gr
ee

ab
le

n
es

s	
-.

01
	

.0
1	

.0
2 

(-
.0

3)
	

-.
02

	
.0

2	
.0

0 
(.

02
)	

-.
02

	
-.

02
	

.0
4 

(.
07

)
C

on
sc

ie
n

ti
ou

sn
es

s	
.0

3	
.0

7	
.0

2 
(.

05
)	

-.
04

	
-.

00
	

-.
06

 (
-.

05
)	

.0
9	

.0
6	

.0
9 

(.
04

)
Tr

ai
t a

n
xi

et
y	

-.
12

	
-.

19
*	

-.
12

 (
-.

10
)	

-.
08

	
-.

11
	

-.
08

 (
-.

04
)	

-.
05

	
-.

06
	

.0
0 

(.
05

)
D

ep
re

ss
io

n
	

-.
12

	
-.

17
*	

-.
09

 (
-.

06
)	

-.
07

	
-.

09
	

-.
07

 (
-.

04
)	

-.
06

	
-.

05
	

.0
4 

(.
10

)
PA

N
A

S,
 p

os
it

iv
e	

.0
1	

.0
4	

.0
6 

(.
08

)	
-.

05
	

.0
2	

.0
6 

(.
11

)	
.0

5	
.0

2	
-.

01
 (

-.
06

)
PA

N
A

S,
 n

eg
at

iv
e	

-.
06

	
-.

15
	

-.
09

 (
-.

08
)	

-.
07

	
-.

09
	

-.
04

 (
.0

0)
	

.0
1	

-.
04

	
-.

01
 (

-.
02

)

N
ot

e.
 V

al
u

es
 in

 p
ar

en
th

es
es

 a
re

 s
ta

n
d

ar
d

iz
ed

 r
eg

re
ss

io
n

 c
oe

ffi
ci

en
ts

 o
n

 r
es

id
u

al
s 

cr
ea

te
d

 b
y 

p
ar

ti
al

lin
g 

of
 th

e 
in

fl
u

en
ce

 o
f H

R
–F

A
N

 
fr

om
 t

h
e 

FA
C

L
 m

ea
su

re
s.

 B
ec

au
se

 a
 s

iz
ab

le
 n

u
m

be
r 

of
 p

ar
ti

ci
p

an
ts

 h
ad

 f
ew

 “
re

m
em

be
r”

 o
r 

“k
n

ow
” 

re
sp

on
se

s,
 a

 l
ar

ge
 p

ro
p

or
-

ti
on

 o
f 

d
at

a 
w

as
 m

is
si

n
g 

w
h

en
 t

h
e 

p
er

fo
rm

an
ce

 m
ea

su
re

s 
w

er
e 

co
m

p
u

te
d

 f
or

 “
re

m
em

be
r”

 a
n

d
 “

kn
ow

” 
re

sp
on

se
s 

on
 e

ac
h

 h
al

f 
of

 t
h

e 
te

st
. 

T
h

e 
“r

em
em

be
r”

 a
n

d
 “

kn
ow

” 
co

rr
el

at
io

n
s 

th
er

ef
or

e 
ar

e 
ba

se
d

 o
n

 t
h

e 
av

er
ag

e 
ac

ro
ss

 a
ll

 t
ri

al
s 

ra
th

er
 t

h
an

 o
n

 a
 l

a-
te

n
t 

co
n

st
ru

ct
 d

efi
n

ed
 b

y 
es

ti
m

at
es

 f
ro

m
 t

h
e 

fi
rs

t 
an

d 
se

co
n

d 
h

al
f 

of
 t

h
e 

te
st

, a
s 

w
as

 t
h

e 
ca

se
 f

or
 t

h
e 

va
lu

es
 i

n
 t

h
e 

“A
ll”

 c
ol

um
n

s.
 

FA
C

L
 =

 f
al

se
 a

la
rm

 t
o 

cr
it

ic
al

 l
u

re
s;

 F
A

N
 =

 f
al

se
 a

la
rm

 t
o 

n
ew

 i
te

m
s;

 H
R

 =
 h

it
 r

at
e;

 P
A

N
A

S 
= 

P
os

it
iv

e 
an

d
 N

eg
at

iv
e 

A
ff

ec
t 

Sc
al

e.
 

*p
 <

 .0
1.

00.i-ii,347-520.indd   441 6/22/07   1:22:14 PM



be informative about what the false recognition phenomenon represents. 
Surprisingly, the false recognition measure was not significantly related 
to episodic memory ability, indicating that people who performed well in 
other verbal episodic memory tasks were no more likely to make false recog-
nitions than people who performed poorly. There were also no significant 
correlations of the FACL measure with other cognitive abilities, personality 
dimensions, or anxiety, depression, or level of positive or negative affect.
	 It is important to note that the lack of correlation with the false recog-
nition measure is not attributable to weak reliability because the latent 
construct for false recognition was well defined with standardized regres-
sion coefficients of .72 and .76. Furthermore, a direct estimate of reliability 
(coefficient alpha) derived from the scores on the first and second halves 
of the test was .71.
	 The FACL–FAN measure sometimes used as a measure of corrected 
false recognition or as an index of reliance on gist was not related to age 
for all trials, but there was a positive age correlation for “remember” deci-
sions and a negative age correlation for “know” decisions. Both of these 
correlations are largely attributable to correlations of age with the FACL 
measures because there were no significant correlations of age with the 
FAN measure. The negative correlations between the FACL–FAN index 
and anxiety and depression indicate that participants with higher levels 
of anxiety and depression had lower FACL–FAN values, suggesting that, 
to the extent that this index reflects gist processing, there may be less 
reliance on gist when people are anxious or depressed.

DISCUSSION

	 The results of this study indicate that the false recognition phenomenon 
is robust, in the sense that it is exhibited by most people, and is reliable, 
in the sense that it is consistent across different parts of the test. The find-
ings are also unambiguous with respect to the question of whether the 
tendency to report that related items were old (i.e., FACL) is more closely 
related to the tendency to say “old” to unrelated new items (i.e., FAN) or 
to the tendency to say “old” to actual old items (i.e., HR). The compari-
sons of both means and correlations revealed that the FACL measure was 
more similar to the HR measure than to the FAN measure. This pattern 
of results is consistent with the interpretation that the false recognition 
phenomenon occurs because during the initial presentation the related 
new items are activated and function as old items at the time of the recog-
nition decision, such that responses to old items and to critical lure items 
are nearly indistinguishable with respect to frequency, decision time, and 
attribution to remembering or knowing.
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	 The analyses were less successful at identifying characteristics of people 
associated with the tendency to respond “old” to new related information. 
Unlike the HR–FAN (veridical memory) measure, the FACL measure was 
not significantly related to episodic memory ability or to any of the other 
cognitive abilities. Because the false recognition variable was measured 
reliably, these results imply that, from the perspective of individual dif-
ferences, the tendency to falsely identify related new items as old reflects 
a different dimension of human functioning than what is captured by 
these cognitive abilities. Unfortunately, it is not clear what that dimension 
represents because there were also no correlations of this tendency with 
several personality dimensions or frequently used measures of mood.

EXPERIMENT 2

	 The discovery that false recognition could be measured reliably but was 
not correlated with other variables is surprising and raises the possibility 
that the false recognition phenomenon may be specific to a particular 
type of task rather than reflecting a characteristic of individuals that is 
manifested in a variety of similar situations. Experiment 2 therefore was 
designed to examine false recognition with three different types of materi-
als to determine whether the same phenomenon is apparent with each 
type of material and, if so, to examine the degree to which the tendency 
to make false recognitions is correlated across types of material. If false 
recognition measures with different types of materials are correlated across 
individuals, and if they exhibit similar correlations with other variables, 
then the false recognition phenomenon could be inferred to represent 
a characteristic of the individual that is at least somewhat independent of 
the specific type of stimulus material. In contrast, if the measures are not 
related to one another and do not exhibit the same pattern of correla-
tion with other variables, then the false recognition phenomenon may 
be highly task specific.
	 Figure 1 illustrates the three types of materials used in the study. In all 
cases the item in the center was closely related, either semantically or on 
the basis of physical resemblance, to the other items, but it was presented 
only in the test list and not in the study list. The task with word stimuli was 
identical to that used in the previous study except that the participants 
only made an “old” or “new” response and did not make a “remember” 
or “know” categorization. The dot pattern stimuli were loosely based on 
research by Posner and Keele (1968, 1970), who investigated artificial con-
cepts by creating exemplars from prototype dot patterns and found that 
the prototypes frequently were falsely categorized as old in later memory 
tests. The face stimuli were created by morphing different original faces 

false recognition	 443

00.i-ii,347-520.indd   443 6/22/07   1:22:14 PM



to the same target face and then presenting only the morphed faces at 
study, but the target faces together with new and old morphed faces in the 
memory test. Similar to the Posner and Keele studies, a study by Solso and 
McCarthy (1981) using artificially created faces found that new prototype 
faces frequently were falsely recognized as old in a recognition test.
	 As in Experiment 1, participants reported to the laboratory for three 
sessions of approximately 2 hours each to complete the false memory tasks 
and a number of other tasks designed to measure a core set of cognitive 
abilities. Personality, depression, anxiety, and affect questionnaires were 
also completed by all participants.

METHOD

Participants

	 The participants were 332 people between the ages of 18 and 94 who were 
recruited in the same manner as in Experiment 1. Five participants were ex-
cluded from subsequent analyses because they scored less than 24 on the MMSE. 
Descriptive characteristics of the sample are presented in Table 4, where it can 
be seen that higher age was associated with slightly poorer self-reported health 
but a greater number of years of education. Age was also associated with higher 
scaled scores for the Digit Symbol and Logical Memory subtests of the Wechsler 
Adult Intelligence Scale III, which suggests that the older adults in the sample 

Table 4.  Descriptive characteristics of sample, Experiment 2

	 Age

	 18–39	 40–59	 60–94	 Age r

N	 102	 117	 108	 NA
Age (years)	 26.3 (6.4)	 50.8 (5.7)	 71.3 (7.8)	 NA
Percentage female	 63	 76	 68	 .05
Self-rated health	 1.8 (0.8)	 2.1 (0.8)	 2.1 (0.8)	 .17*
Education (years)	 14.9 (2.3)	 15.3 (2.8)	 16.7 (3.6)	 .26*

	 Scaled scores
Vocabulary	 13.4 (3.4)	 11.9 (3.2)	 13.8 (2.6)	 .06
Digit Symbol	 10.5 (3.0)	 10.9 (3.0)	 11.5 (2.5)	 .15*
Logical Memory	 11.5 (2.8)	 11.3 (3.0)	 12.7 (2.7)	 .16*
Word Recall	 12.1 (3.0)	 12.1 (3.3)	 12.6 (3.1)	 .06

Note. Values in parentheses are standard deviations. Health was a self-rating on a scale 
ranging from 1 (excellent) to 5 (poor). Scaled scores are age-adjusted scores relative to 
the nationally representative normative sample in the Wechsler Adult Intelligence 
Scale III (Wechsler, 1997a) and Wechsler Memory Scale III (Wechsler, 1997b), 
which have means of 10 and standard deviations of 3 in the normative sample. 
*p < .01.
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may be functioning at a somewhat higher level relative to their age peers in these 
respects than the younger adults.

Procedure

	 The tasks with the word and faces stimuli were administered in the second 
session of the project, and the task with dot pattern stimuli was administered in 
the third session. Participants were instructed at the beginning of each task to 
pay attention to the items because their memory for that information would be 
tested immediately after the last item was presented.
	 The stimuli for the word task were identical to those used in Experiment 1. 
The dot pattern stimuli were created by designating seven-dot prototype patterns 
in a 10-by-10 grid and then creating perturbations of each prototype by varying 
the location of each dot in the pattern by a random amount. The bottom left 
panel of Figure 1 portrays a prototype and four perturbations created in this 
manner.
	 The stimuli in the faces task were created by morphing original faces 50% to a 
target face using Abrosoft’s FantaMorph program. This morphing program uses 
the key dots method, in which dots are placed in corresponding locations on the 
two faces to be morphed. The program combines the two sets of features with the 
weighting based on the morphing percentage (in this case, 50%). The resulting 
morphed faces were then used as stimuli in the study and test phases. Most of the 
original faces were obtained from the AR face database (Martinez & Benavente, 
1998) and the MacArthur Face Stimulus Set (http://www.macbrain.org), with 
some of the faces arbitrarily designated as targets. The right panel of Figure 1 il-
lustrates how original faces (represented by the faces with the dotted-line borders 
in the outer perimeter of the panel) were morphed to a target face (in the center 
of the panel) to create synthetic faces that each resembled the target face. (The 
faces in this example were not used in the study but instead are pictures of some 
of the research staff who worked on the project.)
	 Slightly different procedures were used with the three sets of materials to try to 
achieve similar levels of performance. As noted in Experiment 1, with the word 
stimuli a single list was presented that contained 10 sets of 15 related words each 
and a test of 80 items (40 new, 30 old, and 10 critical lures). With faces two sepa-
rate lists were presented, one with female faces and one with male faces. Each list 
contained four sets of 10 related faces, and the test consisted of 24 items (12 new, 
8 old, and 4 critical lures). Four separate lists of dot patterns were presented, with 
the first and fourth lists containing two sets of 10 items each and the second and 
third lists containing three sets of 10 items each. The recognition tests consisted of 
either 12 items (6 new, 4 old, and 2 critical lures) or 18 items (9 new, 6 old, and 3 
critical lures).
	 With each type of material, stimuli in the study phase were presented for 1 s with a 
1-s interval between items, and a recognition test was administered immediately after 
the study list. New items in the test were selected from other stimulus sets created 
in the same manner as those that were studied. The test series contained an equal 
number of old items, and the critical lure, from each set. Participants categorized 
test items as “old” by pressing the “Z” key or as “new” by pressing the “/” key.
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RESULTS

	 Figure 2 contains the means and standard errors for the HR, FAN, and 
FACL proportions for each type of stimulus material. For purposes of 
comparison, the figure also contains the results from Experiment 1. It can 
be seen that the overall pattern with each type of stimulus material was 
very similar in that the FACL proportion was closer to the HR proportion 
than to the FAN proportion. The FACL value was greater than the FAN 
value for 97% of the participants with words, for 89% of the participants 
with faces, and for 92% of the participants with dot pattern stimuli. The 
FACL proportion was greater than the HR proportion for 79% of the par-
ticipants with words, for 7% of the participants with faces, and for 35% of 
the participants with dot pattern stimuli. Thus, there was variation across 
the three types of stimuli in the degree to which the FACL proportion 
was similar to the HR proportion, but in each case it was much greater 
than the FAN proportion.
	 The mean proportions of “old” responses and the decision times for 
each type of material are presented in Table 5. Inspection of the table 
reveals that for each type of material the FAN responses were slower 
than the FACL and HR responses but that the response times for HR 
and FACL responses were similar. As in Experiment 1, the correlations 

Figure 2. Means and standard errors of the proportions of “old” responses to three 
different types of items for the word stimuli in Experiments 1 and 2 and for the 
dot pattern and faces stimuli in Experiment 2
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of FACL with HR were much stronger than those with FAN. People who 
made a large number of false recognitions therefore were likely to be 
higher than average in their HR proportion than in their FAN propor-
tion. Although not portrayed in Table 5, the tendency for a higher rate 
of false recognitions among people with better veridical memory found 
in Experiment 1 was also replicated. That is, the correlations of veridical 
recognition (HR–FAN) and FACL were .53 for words, .23 for faces, and 
.34 for dots.
	 Four structural equation models were used to estimate the correlations 
between the latent constructs representing veridical recognition (HR–
FAN) and false recognition (FACL) across the three tasks. One model 
examined correlations between the veridical memory constructs, a second 
examined correlations between the false recognition constructs, a third 
examined correlations between the residual false recognition constructs 
created by partialling the linear relationship of veridical memory from 
the FACL measures, and the fourth examined correlations between the 
FACL–FAN variables. In all cases, the latent constructs were represented 
by either two (for words and faces) or four (for dot patterns) measures 
derived from performance on separate parts of the tasks.
	 The results of these analyses are presented in Table 6. It is apparent 
in the first column that the model with the veridical memory (HR–FAN) 
measure had an excellent fit to the data, with all the variables having 
significant correlations with their respective latent constructs. The values 
in the top three rows indicate that recognition memory performance was 
positively correlated across the three types of materials, signifying that 
people who were accurate at discriminating between old and new words 

Table 5.  Comparisons of memory parameters, Experiment 2

		  Correlations 
	 Means	 with FACL

	 HR	 FACL	 FAN	 HR	 FAN

	 Proportion “old”
Words	 .70 (.16)	 .82 (.22)	 .17 (.15)	 .68*	 .06
Faces	 .87 (.12)	 .66 (.20)	 .34 (.14)	 .44*	 .10
Dots	 .71 (.15)	 .67 (.15)	 .33 (.15)	 .45*	 -.09

	 Decision time (s)
Words	 1.56 (0.75)	 1.49 (0.97)	 1.75 (1.20)	 .85*	 .59*
Faces	 1.60 (0.69)	 1.85 (0.86)	 2.01 (0.80)	 .75*	 .77*
Dots	 2.18 (0.90)	 1.91 (0.89)	 2.44 (0.97)	 .83*	 .77*

Note. Values in parentheses are standard deviations. FACL = false alarm to criti-
cal lures; FAN = false alarm to new items; HR = hit rate. 
*p < .01.
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also tended to be higher than average at discriminating between old and 
new faces and old and new dot patterns.
	 The models applied to the false recognition (FACL) and false recog-
nition adjusted for veridical recognition did not fit the data as well, and 
several of the construct–variable correlations were not significantly dif-
ferent from zero. These weak correlations are a consequence of the low 
correlations between the variables from different parts of the task; the 
internal consistency (coefficient alpha) estimates of reliability were .78 for 
words but only .43 for faces and .22 for dot patterns. Although the false 
recognition constructs with the face and dot pattern stimuli are not very 
well defined, they nevertheless provide the best estimate of what all the 
variables represent because they are determined by the (reliable) variance 
the variables have in common.
	 The model with the FACL–FAN measures fit the data quite well and 

Table 6.  Standardized coefficients from structural models examining 
relationships between HR–FAN and FACL measures with different stimulus 
materials

	 HR–FAN	 FACL	 FACL–FAN

Words ↔ faces	 .51*	 .17 (.34)	 -.05
Words ↔ dots	 .32*	 .36 (.20)	 .36*
Faces ↔ dots	 .33*	 .23 (.13)	 .40*
Words → W1	 .77*	 .88* (.72*)	 .79*
Words → W2	 .83*	 .73* (.63*)	 .83*
Faces → F1	 .51*	 .35 (.43)	 .41
Faces → F2	 .68*	 .76* (.58)	 .67
Dots → D1	 .33*	 .39 (.22)	 .42*
Dots → D2	 .49*	 .48 (.53)	 .62*
Dots → D3	 .80*	 .23 (.17)	 .51*
Dots → D4	 .65*	 .11 (.18)	 .46*

	 Fit statistics
c2	 26.02	 37.16 (36.98)	 11.46
df	 17	 18 (18)	 18
CFI	 .979	 .914 (.828)	 1.000
RMSEA	 .040	 .057 (.057)	 .000

Note. Values in parentheses represent results based on residuals created by partial-
ling of the influence of veridical recognition on the FACL measures. Values of the 
fit statistics often interpreted as representing a good fit of the model to the data 
are a ratio of chi-square to degrees of freedom (c2/df) less than 2, a confirmatory 
fit index (CFI) greater than .90, and a root mean squared error of approximation 
(RMSEA) less than .10. In order to fit models with the FACL and FACL residuals, 
the residual variances of the D3 and D4 variables were constrained to be equal. 
FACL = false alarm to critical lures; FAN = false alarm to new items; HR = hit rate. 
*p < .01.
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revealed significant correlations between the measures from the tasks 
with words and dot stimuli and with faces and dot stimuli. However, the 
correlation between the corrected false recognition and gist measures 
with word and face stimuli was small and not significantly different from 
zero.
	 The results summarized in Table 6 imply that the tendencies to make 
false recognitions are only weakly correlated across different types of stimu-
lus materials. The results portrayed in Figure 2 suggest that the false recog-
nition phenomenon is qualitatively similar with different types of stimuli, 
but it may not represent a task-independent characteristic of individuals 
that is manifested to the same degree with different types of stimuli. This 
conclusion must be qualified somewhat because two of the three corre-
lations with the corrected false recognition measure (FACL–FAN) were 
significant.
	 Table 7 lists correlations between the latent constructs representing 
veridical memory (HR–FAN), corrected false recognition or gist (FACL–
FAN), and false recognition (FACL) with other types of variables. As in 
Experiment 1, the veridical memory measure with words was moderately 
related to episodic memory ability. However, the veridical memory mea-
sures with the other types of stimuli were not related to episodic memory 
ability and instead were either weakly (faces) or strongly (dot patterns) 
related to fluid intelligence. The strong correlation between the fluid 
intelligence construct and the veridical memory construct for dot pat-
tern stimuli was not expected and may be attributable to the unfamiliar 
dot pattern stimuli necessitating attention to relationships between the 
elements, which is a strong component of fluid intelligence.
	 The false recognition construct for word stimuli was significantly cor-
related with years of education and vocabulary, but the correlations were 
weaker and no longer significantly different from zero after the variability 
in veridical memory was controlled for. These results also replicate those of 
Experiment 1 in the findings of no correlation of the word false recogni-
tion measure with episodic memory ability or other cognitive abilities or 
with personality or mood variables. The earlier results are extended by 
the finding of no significant correlations involving the false recognition 
constructs for the faces or dot pattern stimuli.
	 A few correlations were significant with the FACL–FAN constructs, but 
they were generally small and were not consistent across stimulus type. 
The negative age correlations for the face and dot pattern tasks were at-
tributable largely to the positive correlation between age and FAN (i.e., 
.34 for faces and .21 for dots). There was also a large positive correlation 
between fluid intelligence and the FACL–FAN construct for dot pattern 
stimuli, and this reflects a combination of a negative (-.72) correlation for 
the FAN measure and a positive (.45) correlation for the FACL measure. 
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Unlike in Experiment 1, the correlations between the FACL–FAN gist 
index and anxiety and depression were not significantly different from 
zero for any of the stimulus materials.

GENERAL DISCUSSION

	 The results of these studies replicate the false recognition phenomenon 
of a much greater rate of “old” responses to related new items (i.e., criti-
cal lures) than to unrelated new items and extend it to two new types of 
stimuli. The results also reveal that the tendency to make false recognitions 
can be assessed reliably at the level of individuals, particularly for the word 
stimuli that are most often used in research on false memories.
	 Both studies also found moderately high correlations of the rate of false 
recognitions with the proportion of old items classified as “old” (i.e., HR) 
but much weaker correlations with the proportion of “old” responses to 
unrelated new items (i.e., FAN). Therefore, not only are false recognition 
rates more similar at the level of means to hit rates than to false alarm rates, 
but the same people who tend to make many false recognitions also tend 
to make many correct “old” responses. This pattern is consistent with the 
view that with each type of stimulus material false recognitions appear to 
reflect processes associated with extensive encoding more than processes 
associated with inappropriately responding “old” to any new items. These 
results therefore are more compatible with an activation rather than a 
monitoring locus for the current false recognition results (Roediger et 
al., 2001).
	 The discovery that the false recognition rate is more strongly related to 
the hit rate than to the false alarm rate raises questions about the prac-
tice of subtracting or partialling the rate of false alarms to unrelated new 
items from the false recognition rate to adjust for the tendency to make 
false alarms or for a lax response criterion (Kensinger & Schacter, 1999; 
Sommers & Huff, 2003; Thomas & Sommers, 2005). That is, these results 
suggest that if the goal is to obtain an assessment of false recognition that 
minimizes other influences, it may be more meaningful to adjust for the 
tendency to correctly classify old items as “old” or for veridical memory. 
Nevertheless, it should be noted that the patterns of correlations for the 
FACL and FACL–FAN measures in Tables 3 and 7 were very similar, and 
thus at least in these studies the adjustment for false alarms to unrelated 
new items had little effect.
	 A particularly interesting finding was that veridical recognition of words 
was significantly related to episodic memory ability in both studies but 
that the false recognition measures were not. Although the veridical and 
false recognition measures had moderate correlations with one another, 
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largely because of the correlation between false recognition rate and hit 
rate, the lack of a correlation of false recognition with episodic memory 
ability suggests that false recognition may not be influenced by the same 
type of memory processing as veridical recognition. For example, false 
recognition may be more influenced by familiarity-based processing than 
veridical recognition, and the tasks used to assess the episodic memory 
factor are likely to involve more recollective processing than familiarity-
based processing. However, the relationship between false memory and 
episodic memory ability may depend on the particular measures used in 
the assessment of each construct; Lovden (2003) found a strong negative 
correlation between an episodic memory construct and a false memory 
construct based on two recall measures and a recognition measure. Never-
theless, the current results were consistent across the two studies using the 
same false recognition and episodic memory variables, and thus the lack 
of a correlation with these particular variables appears to be robust.
	 The rate of false recognitions of words was also not related to other 
cognitive abilities, including vocabulary and fluid ability. The lack of a 
significant correlation with vocabulary ability suggests that it is not the case 
that people with more knowledge of words, and possibly richer semantic 
networks, are more likely to make false recognitions. People with more 
extensive vocabularies may have greater activation of related items, but if 
so, they seem able to distinguish between internal and external activation 
at the time of test such that they do not make any more false recognitions 
than people with lower levels of vocabulary knowledge.
	 Fluid intellectual ability measured with the same variables in this study 
has previously been found to have a very high correlation with a latent 
construct representing updating aspects of working memory and with a 
latent construct representing inhibition (Salthouse, Atkinson, & Berish, 
2003). The absence of significant relations of fluid ability with false rec-
ognition in the current studies therefore raises the possibility that neither 
updating nor inhibition abilities affect the rate of false recognitions in 
the standard version of the DRM task. Stronger influences of fluid ability 
or of other cognitive abilities might be found with other versions of the 
task, such as recall rather than recognition (Butler et al., 2004), or when 
warnings about the occurrence of critical lures are presented (McCabe & 
Smith, 2002; Watson et al., 2005), but there is no evidence of correlations 
in the two independent studies reported here.
	 The rate of false recognition of words also was not related to various 
personality dimensions or to several measures of mood. Although the 
absence of a correlation between false recognition rates and any of the 
cognitive abilities might lead one to expect the tendency to make false 
recognitions to be related to some noncognitive factors, there was no 
evidence in either study that people who are more neurotic, depressed, 
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or anxious or report themselves to be in a negative mood make more 
false recognitions.
	 The veridical recognition measures with different types of stimuli had 
modest but significant correlations with one another, but the correlations 
between the false recognition measures were weaker and not significantly 
different from zero. The tendency to make false recognitions therefore 
appears to be at least somewhat stimulus specific and dependent on the 
particular type of processing carried out during the task. However, this 
conclusion must be considered tentative because the false recognition 
measures with faces and dot pattern stimuli were not very reliable, and the 
latent constructs based on them were not very well defined because of the 
weak construct–variable correlations. Furthermore, there were significant 
correlations for the corrected false recognition measure (FACL–FAN) 
between word and dot stimuli and between dot and face stimuli.
	 Blair et al. (2002) found good 2-week retest reliability for a false memory 
measure, and thus the tendency to make false memories is unlikely to be 
a state attribute that varies from moment to moment. One possibility that 
could account for the weak across-material correlations is that false recog-
nitions may reflect how a person processes particular stimulus material. 
For example, rich encoding of semantic relations with words may lead to 
activation of semantic associates that tend to be incorrectly recognized 
as old, and rich encoding of physiognomic features of faces may lead to 
activation of physically similar features that lead to false recognitions of 
related faces, but the weak correlations between the false recognition rates 
with different stimuli suggest that it is not necessarily the same people 
who engage in more extensive activation with each type of stimuli.
	 Despite the strong negative correlation of age to the episodic memory 
construct in both studies (i.e., correlations of -.44 in Experiment 1 and 
-.47 in Experiment 2), there was no correlation between age and the 
tendency to falsely recognize related new items as old. There was a sig-
nificant positive correlation of age to false recognitions for “remember” 
decisions in Experiment 1, but that could be artifactual because the age 
correlation was negative for “know” decisions, and the proportions of the 
two types of decisions are inversely related to one another. There were 
also no correlations of age with the difference between hit rate and false 
recognition rate proportions or decision times in either study. Although 
age differences in false recognition rate have been reported under some 
conditions, such as when the participant makes a forced-choice discrimina-
tion between old and critical lure items (LaVoie & Faulkner, 2000) or use 
warnings (McCabe & Smith, 2002), the results of these studies suggest that 
the false recognition phenomenon often is quantitatively similar across 
the period of adulthood.
	 Tun et al. (1998) suggested that “an age-related increase in gist-based 

false recognition	 453

00.i-ii,347-520.indd   453 6/22/07   1:22:17 PM



processing may underlie . . . age differences in false memory,” and similar 
views were expressed by Kensinger and Schacter (1999) and Koutsaal and 
Schacter (1997). However, the lack of age differences in the rate of false 
recognitions and the failure to find a positive correlation of age with the 
(FACL–FAN) gist index for words are inconsistent with this interpretation. 
Moreover, the correlation between age and the gist index was actually 
negative rather than positive for the face and dot pattern stimuli.
	 In summary, the results of these studies indicate that the false recogni-
tion phenomenon can be measured reliably at the level of the individual 
and that it is closely related to the tendency to say “old” to old items, which 
suggests that it is probably attributable to activation of related items at 
encoding. However, the rate of false recognitions was not related to epi-
sodic memory, several other cognitive abilities, personality dimensions, or 
mood. Because false recognition rates with words, faces, and dot pattern 
stimuli were not consistently correlated with one another, false recogni-
tion may reflect aspects of processing associated with a particular type 
of stimuli rather than a general, or task-independent, characteristic of 
individuals.
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