_ Behavioral and EEG Indicators of
True versus False Memory

Psychophysiological Research
49th Annual Meeting

October 21-24, 2009 Wolfgang Ambach Institut fiir Grenzgebiete der
Berliner Congress Center, Berlin Institut fiir Grenzgebiete der Psychologie und Psychohygiene e.V. (IGPP), Freiburg, Germany (R e Ry
ambach@igpp.de  http://www.igpp.de (IGPP), Freiburg, Germany

Background

False Memories, the Deese-Roediger-McDermott (DRM) Paradigm, and Psychophysiology Leading Questions:

The Deese-Roediger-McDermott (DRM) paradigm [4] is one prominent approach to study the "false-memory"

phenomenon. Here, the presence of schematic knowledge is crucial for the false recognition of unseen, detail f vi | n

schematically associated ("lure") items among several truly recognized control items. etails . 0 sya scenes
. - ) - . accompanied by different event-

The Fuzzy-Trace-Theory (FTT, [1]) explains these false memories by a different functioning of two different lated potentials?

memory traces, "gist" and "verbatim", which are encoded in parallel but differ in precision and persistence. relatec potentials+

Few studies investigated the DRM effect using visual scenes combined with a visual recognition phase [3]. 2. Is the DRM effect sensitive to a)
Furt‘hermore, previous studies were affected by single-item effects; a randomized categorical design was the attentional ("gist" vs. "verbatim")
sletlislels. instruction for the encoding phase,
A minority of DRM studies was combined with psychophysiological measurement. However, differences in and b) the (photographic vs. virtual)
event-related potentials (ERPs) between true and false memories have been found with other experimental tvbe of the pictorial stimuli?

paradigms [2], indicating different neurophysiological correlates of recollection and familiarity. yp p ’

1. Are true and false memories for

Subjects Behavioral data Level of confidence
44 students (31 f, 13 m, age 24.4 + 2.9 y., various faculties) Figure 5+6: confidence ratings
Memory accuracy Reaction time with "yes" and "no" answers

Stimuli and design Figure 3: percentage Figure 4: reaction time [T P iy
. . . . . . of "yes" answers with "yes" answers yes

New scenic, pictorial stimuli (50% photographic, 50% by SceneCaster). o

20 scenes; 1 lure and 3 controls plus 1 unrelated item per scene. s

Categorical design (randomized choice of the "lure” item out of 4

items within each scene, balanced over subjects). Within-subject

manipulation of "gist" vs. "verbatim" attentional focus for encoding.
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Control Lure Unrelated

Procedure "no"

Phase 1: encoding phase (presentation of 20 scenes for 55 Gontrol Lure Unrelated Gontrol Lure Unrelated
seconds each, see figure 1, with cover story and pseudo-task) Significance indications refer to within-subject standardized data.  *p<0.05 **p<0.01 ‘ *

Phase 2: retention phase (Tellegen Absorption Scale and EEG
preparation) "
Event-related potentials

Phase 3: retrieval phase (serial presentation of 2 x all 100 items, Gontel Lure Unrelatod
see figure 2, duration :.4 sec., SQA 5.6-6.0 sec., yes-or-no ansvyer) Grand average of ERPs at Pz electrode site

Phase 4: level of confidence rating (self-paced serial presentation of Figure 7: rejected lures (red) vs. Figure 8: false memories (= accepted lures, red)
all 100 items, 7-step rating scale) rejected unrelated items (black) vs. true memories (= accepted controls, black)
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Figure 1: scenic picture (encoding phase)  Figure 2: single item (retrieval phase)
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Recot_‘dlng and data analysis o _ Significance tests:
Behavioral: memory accuracy; reaction time; level of confidence. t-test for P300 peak amplitude (300-600 ms):
Physiology: 15-channel EEG; reference: linked mastoids; sampling: - rejected lures vs. rejected unrelated items: Tyy = 2.24;p <0.05

e - accepted lures vs. accepted controls: Ty;3 = 0.83;p > 0.1
500 Hz; filter: 0.15-30 Hz. 2-channel EOG. bootstrapped amplitude difference (on an individual basis, peak-to-peak method, [5])

Analysis: ANOVA for behavioral data; t-test and bootstrapped - rejected lures vs. rejected unrelated items: significant (p<0.05) in 24 of 44 subjects
amplitude difference [5] for ERPs. - accepted lures vs. accepted controls: random pattern, significant (p<0.05) in 2 of 44 subjects.
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