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Abstract

Two experiments are described in which the P300 component of the Event-Rel ated
Potential was recorded in a modification of the Roediger & McDermott (1995) paradigm. P300
amplitudes and topographies were evaluated in both true recognition of previoudy presented
(Old) words and in false recognition of associatively related, never presented (Lure) words. In
the first experiment, P300 topographies and amplitudes differed between recognized and rejected
items of both types (Old vs. New words, falsely recognized Lures vs. correctly rejected Lures),
while P300 did not appear to differ in either amplitude or topography between true and false
recognition. However, false recognition of Lures produced substantially shorter P3 latencies
than did the true recognition of Old words. This latency difference, aswell as most of the
topography results, were replicated in the second experiment, and discussed within the Fuzzy

Trace Theory framework.



False Memory: P300 Amplitude, Topography, and Latency

False memory, i.e., memory for events that never occurred or distorted memory of actual
events, has been actively researched in recent years. The experimental procedure frequently
used to model this memory illusion (Deese, 1959; Roediger & McDermott, 1995) employs study
lists composed of primary semantic associates (e.g., mad, fear, hate, rage, temper, fury, ire,
wrath, fight, hatred, mean, calm, emation, enrage) of critical non-presented words (Lures, e.g.,
anger). Falserecognition (in subsequent test sessions) of Luresisarobust effect and is
experienced as subjectively similar to recognition of Old (studied) words, inasmuch as:

1) In the remember/know procedure, participants identify any memory based on
conscious recollection (i.e., re-experiencing of some aspect of the item's previous presentation)
asa"remember” experience. "Know" experiences are those in which participants are confident
that the item had been presented, but are unable to remember details about its presentation (such
aslist position). Thisallows for the categorization of recognition as either recollection-based
(remember) or familiarity-based (know). Roediger & McDermott (1995) found comparable
numbers of remember judgments for both previoudy studied (Old) and falsely recognized Lures.
Thiswas a striking result, since few false dlarms in standard word list paradigms are categorized
as remember judgments (Rajaram, 1993). Participants often claim to have based their false
memory reports on conscious recollection although these items were never presented (Lampinen,
Neuschatz, & Payne, 1998).

2) High confidence levels are often reported for false recognition (Roediger &
McDermott, 1995). Furthermore, participants are also willing to indicate which of two or three
possible speakers read their falsdly recalled Lures during the study period (Payne, Elie,

Blackwdl, & Neuschatz, 1996).



3) Perceptual priming (seen in implicit memory tests, including word-stem compl etion)
of Lures has been observed (McDermott, 1997), as well as conceptual priming (seen in implicit
memory tests including category instance production, Norman & Schacter, 1996).

Similar neural substrates may underlie both true and false recognition. Two recent
functional neuroimaging studies (Schacter, Reiman, Curran, Y un, Bandy, McDermott, &
Roediger, 1996; Schacter, Buckner, Koustaal, Dale, & Rosen, 1997) showed increased cerebral
blood flow in similar brain areas in both true recognition of Old words and fal se recognition of
Lures. Two recent Event-Related Potential (ERP) studies (Johnson, Nolde, Mather, Kounios,
Schacter, & Curran, 1997; Duzd, Yondinas, Mangun, Heinze, & Tulving, 1997) demonstrated
electrophysiological correlates of false recognition. However, neither of these studies
investigated P300, nor did they employ a paradigm that is classically used to dicit P300, e.g., an
oddball paradigm (Donchin & Coles, 1988). However, in this previous ERP work, Johnson, et
al. (1997) found no topographical differencesin their e ectrophysiological responses for true and
false recognition except in a condition in which test items were blocked by type (Old or Lure).
Duzd, et al. (1997) found ERP differences between "remember” and "know" judgments, but not
between true and fal se recognition.

We here investigate the P300 component of the ERP in an adaptation of the
Deese/Roediger & McDermott paradigm. Several studies have demonstrated that studied or "old"
words will éicit alarge amplitude P300, differentiating them from unstudied or "new" words,
which evoke a smaller or no P300 (Karis, Fabiani, & Donchin, 1984; Johnson, Pfefferbaum, &
Kopdll, 1985). This larger P300 has been interpreted as reflecting processes contributing to
categorization of items based on recognition. Also, P300 has been successfully used in various

malingered amnesia detection paradigms as an involuntary index of recognition (Rosenfeld,



Sweset, Chuang, Ellwanger, & Song 1996; Rosenfeld, Reinhart, Bhatt, Ellwanger, Sekera, &
Sweet, 1998; Ellwanger, Rosenfeld, Sweet, & Bhatt 1996). In these studies, the recognition of
either autobiographical or recently learned information consistently eicited the P300 component
regardless of whether the overt behavioral responses were truthful or deceptive. Further, these
studies also demonstrated P300 amplitude and topography differences between honest
participants and those simulating amnesia on these tasks (Ellwanger, et al., 1996; Rosenfeld, et
a., 1998; Rosenfeld, Ellwanger, Nolan, Wu, Bermann, & Swest, in press; Miller, 1999). These
data suggested that P300 may be sensitive to aspects of pseudomemory phenomena, which can
include both smulated amnesia and false memory (Cercy, Schretlen, & Brandt, 1997).

In the present paradigm, words are classified as either "old" or "new", based on a
subjective recognition experience ("old") or lack thereof ("new') in response to each word. Both
Old and falsaly recognized Lure (Lure-Old) words are thus categorized as "old", which then may
result in the eicitation of a P300. P300 amplitudeisinversely proportional to stimulus
probability (lower probability resultsin larger amplitude) and directly related to stimulus
meaning (Johnson, 1988). In an oddball paradigm such as the one used here, both Lure and Old
words will have alow probability of occurrence (15%), and recognition (true or false) may
increase stimulus meaning associated with recognized vs. rgjected words. For these reasons, we
expected larger P300 amplitudes in response to recognized (Old) relative to unrecognized (New)
words, and also, to falsely recognized Lures (Lure-Old) relative to correctly rejected Lures
(Lure-New), i.e., we considered a larger P300 amplitude as an indicator of a recognition
experience, or post-recognition categorization processes.

We also examined P300 topography (scalp distribution). According to the Triarchic

Modd (Johnson, 1993), P300 amplitude is a function of task and stimulus characteristics, which



may be processed by different neural generators whose various contributions produce the scal p-
recorded voltage patterns. Differing tasks or conditions may produce voltages which are not
uniformly distributed across recording locations because of the differential recruitment of their
respective "neurogenerator” sets (Johnson, 1993). Both veridical and illusory recognition may
change the meaningfulness of recognized words (Old, Lure-Old) relative to comparable
unrecognized items (New, Lure-New), requiring recruitment of different neurogenerators for
successful stimulus processing. This mechanism may be reflected in differing scalp voltage
patterns for recognized vs. unrecognized items.

Although there are many similarities between illusory and true recognition, recent work
(Norman & Schacter, 1997; Mather, Henkd, & Johnson, 1997) has indicated qualitative
differences between fal se and true recognition in the Roediger/McDermott paradigm. For
example, greater sensory and contextual detail (Norman & Schacter, 1997), and more
remembered feelings and reactions (Mather, Henkel, & Johnson, 1997) accompanied true
recognition. P300 amplitude and topography have been shown to be useful in the investigation
of one type of pseudomemory phenomenon (simulated amnesia), and we thus hypothesized that
differences between true and false recognition may also be reflected in P300 topography
differences.

In contrast to either of the other ERP studies of false memory (Johnson, et a., 1997,
Duzd, et a., 1997), we also had expectations regarding P300 latency based on the following
considerations:

1) According to Fuzzy Trace Theory (Reyna & Brainerd, 1995), two kinds of memory
representations are constructed in paralld during encoding of an event: Gist comes from the

extraction of senses, patterns, and meaning from events as they are encoded. Verbatim is a much



more accurate representation incorporating more precise representations of the event itsdlf.
Verbatim and gist representations are functionally dissociated: gist does not depend upon and is
not integrated with the respective verbatim traces (Reyna & Brainerd, 1995).

2) True recognition of Old words may be supported by both verbatim and gist traces,
since the Roediger/McDermott paradigm employs lists that are constructed around some theme
encompassing both Old and Lure words. True recognition may be accompanied by retrieval of
information from the two functionally dissociated gist and verbatim sources. However, false
recognition of Luresis supported by the gist trace only. Thereis no study-related verbatim
representation of the Lure words (which are never presented during the study episode), other
than a possible implicit associative response related to the gist trace (Roediger & McDermott,
1995). Thus information may be retrieved primarily from gist during false recognition.

3) Typically, P300 latency is related to stimulus evaluation processes such as encoding
and classification (Donchin, 1979; Donchin, Karis, Bashore, Coles, & Gratton, 1986; Kutas &
Dale, 1997). It isalso believed that a P300 is not dicited until an item has been evaluated
(Donchin & Coles, 1988; Rugg & Coles, 1995), especially when the task relevance of the
stimulus depends upon its proper categorization. Retrieval and utilization of information from
both verbatim and gist may be necessary for successful categorization of Old words, and require
more time than accessing gist only (asin the false recognition of Lures). Also, since verbatim
may include memory traces corresponding to the individual study items (Payne, €t al., 1996),
more time may also be required to search it for the needed information (for true recognition).
Gist contains the more general semantic content of the study lists, with no precise representations
of the individual items (Payne, et al., 1996), and less time may be needed to find the appropriate

information to support the false recognition of Lures. If false recognition requires|less stimulus



categorization time than does true recognition, this may be reflected in shorter P300 latencies for

Lure-Old-P300 than for Old-P300.

Methods
Participants
16 Northwestern University undergraduates (8 male) volunteered to participate in this
study in partial fulfillment of requirements for the introductory psychology course. We excluded
four participants from ERP analyses due to high eyeblink (EOG) artifact rates, but all 16 were
included in behavioral analyses. All were unaware of Roediger & McDermott (1995) or similar

studies. All wereright-handed, and had normal or corrected to normal vision.

Materials

For Study, we used 25 study lists, each composed of fourteen strong associates (Keppd
& Postman, 1970) of a critical non-presented word (Lure). The strongest semantic associ ate of
each original Lure was not incorporated into the study list, and later used as an additional Lure
(asin lsrad & Schacter, 1997). Words were presented visually, with a two second stimulus
duration and two second interstimulusinterval. A 333 item recognition test followed the
compl etion of the Study task, composed of 50 Old words (two from each list), 50 Lures (the
critical word used to construct each study list plus the strongest nonstudied associate), and 233
New words (unrelated to either Lures or Old words). This allowed presentation of Old and Lure
items with sufficiently low probability (0.15 each) to dlicit the classic oddball P300 (Fabiani,

Gratton, Karis, & Donchin 1987).



General testing procedure

Study: After signing an informed consent form, participants were seated in a recording
room with a computer monitor. Following e ectrode placement, participants were told that they
would see a series of words on the computer monitor, and that they would later be tested for their
memory of those words. Robinson & Roediger (1997) cautioned that when preceded by a recall
task, the recognition test results should be interpreted with care due to possible contamination by
prior recall of Lures. Therefore, participants engaged in a semantic encoding task (rating each
word for pleasantness on a 5-point scale) rather than the more typical recall task. No ERPs were
recorded during Study.

Test: Participants received five minutes of instruction, in which they were told to identify
displayed words as either Old or New with a button press (right button for "OId", left button for
"New"). After remaining on the screen for 2048 ms, atest word was cleared from the screen and
replaced with the message "RESPOND". While this message was displayed for 1.5 s,
participants were required to make old/new judgments. After thistime period € apsed, the screen

was cleared, remaining blank for 500 ms before the next word appeared.

ERP recording and analysis

Silver-silver chloride e ectrodes were attached with conductive EEG pasteto the
following scalp sites: Fz, Cz, Pz, F3, F4, P3, and P4. Linked mastoids served as the reference
with the forehead grounded. Electrodes were also placed supra- and sub-orbitally for EOG
recording; i.e., eye movement artifacts occurring during the recording epoch were detected and
trials containing 80 microvolt or higher deflections were discarded. Signals were amplified

100,000 times by Grass p511-K preamplifiers with 3 dB filters set to pass signals between 0.3
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and 30 Hz. Conditioned signals were led to a 12-bit analog/digital converter sampling one point
every eight ms, and then to a microcomputer for data storage.

The ERP was recorded from 104 ms prior to the word onset to 1944 ms after its onset.
Participants were instructed to delay their responses until the end of the recording epoch
(signalled by the “RESPOND” message), in order to minimize movement-related artifacts.
Individual ERP averages were calculated for Lure-Old (Lures called "old"), Lure-New (Lures
called "new"), Old, and New words. No averages were calculated for Old words called “new”, or
New words called “old”, astoo few of these responses were available to yield stable averages.

Averages were digitally filtered to pass low frequencies; 3 dB point: 4.23 Hz for all analyses.

P300 Analysis

Figures 1, 2 and 3 (grand averages) show the peak Pz P300 latency for Old, Lure-Old,
and Lure-New items. The value of the maximally positive 104 ms segment (13 data points) of
Pz waveform in the interval from 400 to 900 ms post-stimulus was cal culated, and then
subtracted from the EEG average of the 104 ms prestimulus period; this was the standard
basaline-to peak (b-p) P300 index. The time measured from stimulus onset to the midpoint of
this segment was taken as the P300 latency. The subsequent absol ute maximum negative 104 ms
segment in the interval from the previoudy found P300 latency to the end of the sweep was then
subtracted from the absolute P300 amplitude value (b-p), yielding a peak-to-peak (p-p) P300
index. It was necessary to compare the same process (component) across sites within an item
category (Ruchkin, Johnson, Grafman, Canoune, & Ritter, 1992) in subsequent topographical
analyses, and to avoid possibly spurious results due to noise-related latency differences across

sites within the wide 400-900 ms analysis window. Therefore, a method was used in which the
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latency at site Pz was calculated, and the surrounding 104 ms latency segment was used as the
time window within which to calculate amplitude at al other sites, and the same method was
used for calculation of the subsequent negative segment. P-p amplitude values are reported here.
Although less frequently used, the p-p method has been a better discriminator of guilty and
innocent participants than the b-p measure in previous studies of detection of conceal ed
information (e.g., Ellwanger, et al., 1996; Rosenfeld, et al., 1998). Further, the amplitude of the
negative component that follows P300 (used to cal culate p-p, see above) has been shown to be
less variable than the pre-stimulus EEG basdline average, making the p-p index amorereliable
measure of P300 amplitude in the detection of deception (Soskins, Rosenfeld, & Niendam,

submitted).

Analysis of P300 Amplitude, Topography, and L atency

For al analyses, within-participant Item by Site repeated measures ANOVAs were
utilized, the details of which are described in the Results. To perform unambiguous
topographical analyses, ERP data were scaled using the vector length method (McCarthy &
Wood, 1985) prior to ANOVA, to ensure that the comparisons were confined to scalp
topography differences alone, and not to possibly confounding effects of overall amplitude
differences (Johnson, 1993). A significant Item by Site interaction was considered evidence of
distinct Item-related topographies. All p values were Huynh-Feldt corrected wheredf > 1in

within-participant analyses.
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Results

Behavioral

Participants falsely recognized 56% of Lures, a significantly greater rate
(F1,15 = 151.751, p < 0.001) than the false darm rate (calling New words "old") of 14%. This
false recognition effect is comparable to rates in other studies using multiple Lures per study list
(eg., lsrad & Schacter, 1997; Duzd, et a., 1997). It should be noted that we used visual
presentation at Study, which Smith & Hunt (1999) showed may result in significantly lower false
recognition rates than auditory presentation of the samelists. Artifact-free EEG data were
collected for an average of 31 (SEM 2.04) of the 50 Luretrials (17 Lure-Old, SEM 1.33 and 14
Lure-New, SEM 1.35), 28 (SEM 2.1) of the 50 Old trials, and 140 (SEM 9.8) of the 233 New

trials across al participants.

Unscaled P300 Amplitude

P300 is defined as a positive component peaking between 300 and 900 ms post-stimulus,
with a parietally maximal distribution. Ascan be seen in Figure 4, amplitude islargest at Pz,
smallest at Fz. We conducted a 2 (Item, Old and Lure-Old) by 3 (Site, Fz, Cz, Pz) repeated
measures ANOV A on p-p data. A significant Site effect resulted (F2,22 = 35.004, p < 0.001), in
which asignificant linear component (F; 11 = 40.352, p < 0.001) confirmed thePz > Cz > Fz
amplitude distribution typical of P300.

While al ANOVAswere performed using amplitude data from all 7 sites, mean
differences (MD) are reported below only at site Pz, where P300 amplitude is maximal (Fabiani,

et ., 1987).
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Old vs. New: Figure 1 contains the grand averaged ERPs for Old and New words at all
recording sites. A distinctly larger P300 (p-p) is apparent in the waveforms for Old words,
particularly at the parietal and Cz recording sites. Figure 5 contains the mean unscaled P300 p-p
amplitudes for all four item types (Old, New, Lure-Old, and Lure-New), in which substantially
larger amplitudes are apparent for Old than for New items. A 2 (Item) by 7 (Site) repeated
measures ANOVA yielded a significant Item effect, confirming that Old words dicited larger
P300 amplitudes than did New words (F1,11 = 11.325, p < 0.007, MD = 3.24 microvolts). A
significant Site effect resulted (Fs 66 = 21.012, p < 0.001), aswell as a significant Item by Site
interaction (Fsgs = 9.153, p < 0.001), which may reflect the different distributions of amplitudes
across recording sites for Old and New words (see Figure 5); but without scaling, this effect

could confound amplitude and topography, see McCarthy & Wood (1985).

Lure-Old vs. Lure-New: Figure 2 shows the grand averaged ERPs for falsely recognized

Lures (Lure-Old) and correctly regected Lures (Lure-New), in which alarger p-p P300 appears
associated with falsely recognized Lures than with rejected Lures, at the majority of recording
sites. Figure 5 also shows the mean P300 p-p amplitudes for Lure-Old and Lure-New items,
whereit appearsthat Lure-Old items dlicited larger amplitudes than did Lure-New items. Ina2
(Item) by 7 (Site) repeated measures ANOV A, a significant Item effect (F111 = 14.043, p <
0.004, MD =2.11 microvolts) confirmed that falsely recognized Lures (Lure-Old) produced
larger P300 amplitudes than did regjected Lures (Lure-New). A significant Site effect also
resulted (Fe s = 18.725, p < 0.001), but the Item by Site interaction was not significant

(Fees = 1.25, p>0.2).
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Lure-Old vs. Old: Figure 3 shows the grand averaged ERPs for Lure-Old and Old words.

No consistent substantial difference is apparent across all recording sites in p-p amplitude
between Lure-Old and Old items, with the possible exception of site Cz. Figure 5 shows the
group mean P300 p-p amplitudes for all four item types, in which Lure-Old and Old amplitudes
appear nearly identical. A post-hoc 2 (Item) by 7 (Site) repeated measure ANOVA on Lure-Old
vs. Old P300 p-p amplitudes did not reveal significant amplitude differences (F1,1; = 0.098, p >

0.7, MD = 0.132 microvolts).

Lure-New vs. New: No consistent difference in amplitude is apparent between Lure-New

and New itemsin Figure 5, with the possible exception of sites P3 and Pz. A post-hoc 2 (Item)
by 7 (Site) repeated measure ANOV A on Lure-New and New amplitudes did not reveal a

significant amplitude difference (F1,11 = 0.911, p > 0.3, MD = 1.24 microvalts).

Scaled P300 Topography

Figure 6 contains mean scaled P300 p-p amplitudes for Old, Lure-Old, Lure-New, and New

items at all seven sites.

Old vs. New: Different topographies are apparent in Figure 6 for Old and New items. A
2 (Item) by 7 (Site) repeated measures ANOV A on scaled amplitude data yielded a significant
Item by Site interaction (Fses = 5.597, p < 0.01), indicating distinct Old and New P300

topographies.
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Lure-Old vs. Lure-New: A significant Item by Site interaction resulted in the 2 (Item) by

7 (Site) repeated measures ANOV A on scaled amplitudes (Fs g6 = 5.161, p < 0.004), indicating

different Lure-Old and Lure-New topographies.

Lure-Old vs. Old: Figure 6 shows distinctly that the P300 topographies for both kinds of

recognized items (Old and Lure-Old) are quite similar, yet they are different from both kinds of
unrecognized items (New and Lure-New). A post-hoc 2 (Item) by 7 (Site) repeated measures
ANOVA on Lure-Old vs. Old scaled P300 amplitudes did not yield a significant Item by Site

interaction (Fegs = 1.781, p > 0.2).

Lure-New vs. New: Figure 6 also shows no obvious difference in topography between

Lure-New and New items. A post-hoc 2 (Item) by 7 (Site) repeated measures ANOVA on Lure-
New and New scaled P300 amplitudes did not yield a significant Item by Site interaction (Fs es =

2128, p>0.1).

P300 Latency

All ANOVAs were done using Pz latency data only, the means of which for each item
category are shown in Figure 7. Ascan be seen in Figure 3 (grand averages in which the Pz-
P300 latency isindicated) and Figure 7, the Lure-Old P300 latency is substantially shorter than
Old-P300 latency at all recording sites, including Pz. This latency difference was confirmed by a
significant Item effect (Lure-Old vs. Old) in a one-way repeated measures ANOVA on Pz
latency (F111 = 7.242, p < 0.03, MD = 69.3 ms). Asasocan beseenin Figures2, 3, and 7, the

Lure-Old P300 latency appears substantially shorter than that for the other item types. A post-
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hoc repeated measures ANOVA, Lure-Old vs. the mean of Old, New, Lure-New, yielded a
significant Item effect (F111 = 11.59, p < 0.01, MD = 48.6 ms), suggesting that the false-

recognition P300 may be of considerably shorter latency than that in response to any other item.

Replication Study

Because the latency results from the initial experiment have important theoretical and
practical implications, a second experiment was conducted using similar methods to those
previoudy described. 13 Northwestern University undergraduates (9 male) volunteered to
participate in partial fulfillment of requirements for the introductory psychol ogy course.
Participants responded by means of a button press. A long rectangular box with two buttons was
placed on the right arm of the participants chair, and they were instructed to press the right
button for “Old” and the left button for “New” words, using the index and middle finger of their
right hand. The EEG recording parameters were the same asin theinitial experiment, except for
the use of a nose reference, rather than a linked mastoid reference (this was done to avoid
confounds of amplitude asymmetry by e ectrode impedance asymmetry). These participants
falsely recognized 46.5% of Lures, a rate which was significantly greater than the false alarm

rate of 16.1% (F112 = 42.398, p < 0.001).

P300 Latency

Figure 8 shows the mean Pz-P300 latencies associated with Old, New, Lure-Old, and
Lure-New items. Asin theinitial experiment (see Figure7), the latency of the P300 peak
elicited by false recognition (Lure-Old) appears substantially shorter than that for true

recognition (Old), and also shorter than that of the other items (Lure-New and New). As before,
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the difference between Lure-Old and Old latencies proved significant in a one-way ANOV A
(F112=11.498, p < 0.006, MD = 93.5 ms). Asin the previous experiment, a one-way ANOVA
on Lure-Old vs. the mean of the latencies for the other items (Other) also yielded a significant

Item effect (F112 = 13.711, p < 0.004, MD = 76 ms).

P300 Amplitude and Topography

Figure 9 shows the mean unscaled P300 p-p amplitudes for Old, New, Lure-Old and
Lure-New items. Asin the previous experiment, no significant difference is apparent between
true (Old) and false (Lure-Old) recognition. Thiswas confirmed by a ltem (Old vs. Lure-Old) by
Site ANOVA, in which the Item effect was not significant (F; 12 = 0.160, p > 0.6, MD at Pz =
1.44 microvolts). However, Old items dicited larger P300 amplitudes than New items (Old vs.
New, F112 =17.123, p < 0.002, MD at Pz = 3.66 microvolts), as can be seen in Figure9. The
amplitude difference between Lure-Old and Lure-New items (Figure 8) was not consistent across
all sites, reflected by the lack of a significant Item effect in an ANOVA on these items (Fp12 =
1.970, p> 0.1, MD at Pz = 2.6 microvalts).

Figure 10 shows the mean scaled p-p amplitudes for Old, New, Lure-Old, and Lure-New
items. Asintheinitial experiment, the topographiesfor Old and Lure-Old items are quite
similar. Thiswasreflected in the lack of a significant Item by Site interaction (Fg 72 = 1.767, p >
0.18). And, while Old and New items produced distinct topographies (Item by Site interaction:
Fe72 = 7.389, p < 0.003), the topographies for Lure-Old and Lure-New items do not appear

distinct (Item by Site interaction: Fs 72 = 0.371, p > 0.7).
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Replication Summary

In this second experiment, several of the key effects observed in theinitial experiment
werereplicated. Asin thefirst experiment, true (Old) and false (Lure-Old) recognition did not
differ in either P300 amplitude or topography, while a substantial latency difference was
observed (Lure-Old << Old). Alsoasin thefirst experiment, Old words elicited larger P300
amplitudes and a different P300 topography than did New words. However, the P300 amplitude

and topography differences between Lure-Old and Lure-New items did not differ significantly.

Discussion and Conclusions

Two experiments were conducted using a modification of the Deese/Roediger &
McDermott paradigm. In thefirst, larger P300 amplitudes were associated with both true and
false recognition than with rejection (non-recognition) of comparable items. Post-hoc analysis
revealed no difference in either amplitude or topography between the P300 dlicited by true
recognition of old words and P300 associated with false recognition of Lurewords. This
apparent similarity of true and false recognition in P300 amplitude and topography was
replicated in a subsequent experiment, in which the amplitudes and topographies associated with
Old and Lure-Old items aso did not differ. These results may be a reflection of the apparent
subjective similarity of the false and true recognition experiences in the Deese/Roediger &
McDermott paradigm (see Introduction).

However, while the P300 amplitude and topography associated with fal se recognition of
Lures were remarkably ssimilar to that of veridical recognition, we did find a substantial
difference in Pz latency. The false recognition-P300 peaked much earlier the P300 in true

recognition, aresult that proved significant both in the initial experiment and in the replication.
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Because P300 often does not appear until an item has been evaluated (Donchin & Coles, 1988;
Rugg & Coles, 1995) and P300 peak latency isrelated to categorization time (Donchin, 1979;
Donchin, Karis, Bashore, Coles, & Gratton, 1986), we might infer that the shorter P300 latency
for false recognition of Luresindicates that these evaluation and categorization processes take
less time for falsely-recognized Lures. The nature of the fal se recognition phenomenon may
account for the possibly shorter evaluation time required for falsely recognized Lures:

As described above, Fuzzy Trace Theory (Reyna & Brainerd, 1995) assumes that two
functionally dissociated memory representations (verbatim and gist) are constructed in paralle
during encoding of an event. True recognition of Old words may be accompanied by retrieval of
both verbatim and gist information. |If these representations are not integrated, it may require
more time to access the information from these two dissociated sources than to access gist only
(asin false recognition of Lures). Also, since verbatim is more detailed, more time may be
required to find the appropriate information within it than within the more general gist
representation. Both of these possibilities may result in a shorter stimulus evaluation time for
falsaly recognized Lures, yielding a shorter P300 latency.

Fal se recognition may be based on fedings of familiarity that are produced by the
retrieval of gist (Schacter, Verfadlie, & Pradere, 1996) and this gist information can be
misidentified as verbatim information. Rejected Lures may thus elicit a weaker sense of
familiarity, and the separate verbatim trace may then be consulted to confirm the source of the
item's familiarity. This added step might increase the classification time and concomitant P300
latency for Lure-New responses (compared to Lure-Old).

New words are unrelated to the study lists, and so may not dicit the gist experience. Only

a possible verbatim trace may be searched for usein their categorization (as "new"). Searching
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the detailed verbatim trace for the New (nonexistent) word may require more time, and may also
result in alonger stimulus evaluation time and a longer New-P300 |atency.

P300 latency is not necessarily correlated with reaction time (Donchin & Coles, 1988), which is
consistent with our finding a substantial P300 latency difference between true and false
recognition while no difference in reaction time was found in previous research (Johnson, et al.,
1997). If adissociation isfound directly between P300 latency and reaction times in false
recognition, it could provide further evidence that the latency difference is a measure of stimulus
evaluation processes, rather than response-related processes. We are currently researching this
guestion.

In conclusion, we have provided evidence for yet another way in which false recognition
of lurewordsis similar to true recognition of studied words. However, our finding of an earlier
latency for the fal se recognition-P300 provides an interesting correlate of false recognition not
yet seen in previous work. This latency effect may be a substrate/correlate of unconscious
recognition of the true nature of the Lure, or explained in terms of Fuzzy Trace Theory (see
above). Regardless, the participants recognition experience of Lure-Old words is similar to that
of Old words, and the P300 amplitudes and topographies are similar in true and fal se recognition.
But, P300 latency distinguishes between Lure and Old words, when both are experienced as
"old". Continued investigation of thisresult may allow further characterization of differences

between true and fal se recognition.
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Figure Captions

Figure 1. Grand averaged ERPs, Old (thin line) vs. New (thick line) words. () Superimposed
over thetracesisavertical line indicating the group mean Pz-Old peak latency. Positive is down.
Figure 2: Grand averaged ERPs, Lure-Old (thin line) vs. Lure-New (thick line) words.
Superimposed over the traces are (b) a vertical lineindicating the group mean Pz-Lure-Old peak
latency, and (c) a vertical line indicating the group mean Pz-Lure-New peak latency. Positiveis
down.

Figure 3. Grand averaged ERPs, Old (thin line) vs. Lure-Old (thick line) words. Superimposed
over thetraces are (a) avertical line indicating the group mean Pz-Old peak latency, and (b) a
vertical line indicating the group mean Pz-Lure-Old peak latency. Positiveis down.

Figure 4. Mean unscaled p-p P300 amplitudes, Lure-Old and Old words.

Figure 5. Mean unscaled p-p P300 amplitudes, Old, Lure-Old, Lure-New, and New words.
Figure 6: Mean scaled p-p P300 amplitudes, Old, Lure-Old, Lure-New, and New words.
Figure 7: Mean P300 latencies at Site Pz.

Figure 8: Mean P300 latencies at Site Pz, replication experiment.

Figure 9: Mean unscaled p-p P300 amplitudes, replication experiment.

Figure 10: Mean scaled p-p P300 amplitudes, replication experiment.
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