
ERP Results

Session 1 Session 2

µV

-200 200

-5

0

5
response-200 200

-5

0

5
response

µV

VP 1

Stability over time within a session (S) – blockwise (B)

-200 200

-5

0

5
response-200 200

-5

0

5
response -200 200

-5

0

5
response-200 200

-5

0

5
response

S1 B1 - B4 S1 B5 - B8 S2 B1 - B4 S2 B5 - B8

Stability over time between sessions – sessionwise

Interindividual variation

-200 200

-10

-5

0

5

10
response -200 200

-10

-5

0

5

10
response

-10

-5

0

5

10
-200 200response

-10

-5

0

5

10
-200 200response

-5

0

5
-200 200response -200 200

-10

-5

0

5

10
response

Session 1 Session 2
VP 2

Session 1 Session 2
VP 3

Session 1 Session 2

µV

µV µV

µV µV µV µVµV µV

30-40 ms 30-40 ms

References

1
Center for Cognitive Science, University of Kaiserslautern, Germany2
Contact: lleist@rhrk.uni-kl.de

[1] Olvet, D. M., & Hajcak, G. (2009). Reliability of error-related brain activity. Brain research, 
1284, 89-99.

[2] Hämmerer, D., Li, S. C., Müller, V., & Lindenberger, U. (2011). Life span di�erences in elec-
trophysiological correlates of monitoring gains and losses during probabilistic reinforce-
ment learning. Journal of Cognitive Neuroscience, 23(3), 579-592.

[3] Weinberg, A., Riesel, A., & Hajcak, G. (2012). Integrating multiple perspectives on error-re-
lated brain activity: The ERN as a neural indicator of trait defensive reactivity. Motivation 
and Emotion, 36(1), 84-100.

[4] Sandman, C. A., & Patterson, J. V. (2000). The auditory event-related potential is a stable 
and reliable measure in elderly subjects over a 3 year period. Clinical Neurophysiology, 
111(8), 1427-1437.

[5] Fallgatter, A. J., Bartsch, A. J., Strik, W. K., Mueller, T. J., Eisenack, S. S., Neuhauser, B., ... & 
Herrmann, M. J. (2001). Test-retest reliability of electrophysiological parameters related to 
cognitive motor control. Clinical Neurophysiology, 112(1), 198-204.

[6] Williams, L. M., Simms, E., Clark, C. R., Paul, R. H., Rowe, D., & Gordon, E. (2005). The test-re-
test reliability of a standardized neurocognitive and neurophysiological test battery:“neuro-
marker”. International Journal of Neuroscience, 115(12), 1605-1630.

[7] Segalowitz, S. J., & Barnes, K. L. (1993). The reliability of ERP components in the auditory 
oddball paradigm. Psychophysiology, 30(5), 451-459.

Discussion

How do we adjust our actions to optimize our perfomance in our cog-
nitive system over time? And does it di�er on another day?

Here, we investigated the extent to which performance and the un-
derlying neuronal activity are modulated over time on task in a stu-
dent population. Participants performed a modi�ed flanker task in 
two sessions one week apart while EEG was recorded. 

On each of the 320 trials per session, a target arrow was presented in 
the middle of the screen �anked by a total of 8 arrows. In 50 % of all 
trials, target and �anking arrows pointed to the same or opposite di-
rections (congruent vs. incongruent condition). After 40 trials partici-
pants were given a short break. 

H1: Performance and ERPs are stable over time within session (block-
wise).

H2: Stable performance of behavioral and ERP data over session 1 
and session 2 (sessionwise).

Introduction

H1: Performance and ERPs are stable over time within session 
(blockwise).

The results for blockwise analysis of the behavioral data and neu-
ronal activity con�rmed that performance is stable within one ses-
sion. 

H2: Stable performance of behavioral and ERP data over session 1 
and session 2 (sessionwise).

In accordance to Olvet & Hajcak (2009), the behavioral and neuronal 
data demonstrate robust stability for session 1 and session 2 during 
response monitoring.  

These results suggest that performance on con�ict detection re-
mains stable within one session. 
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Methods

Participants
19 healthy, right-handed English native speakers (10 females, 22 - 41 
years old, M = 30.74, SD = 5.075)

Task
Respond as quickly as possible to the direction of the small arrow in 
the middle (left or right) through buttonpress.

Procedure
Short training of 32 trials (not included in the analysis)
In total 320 trials per session
50 % congruent, 50 % incongruent trials
Break after 40 trials

EEG
27 active Ag/AgCl electrodes
Sampling Rate: 500 Hz
Reference: averaged mastoids

Analysis
Behavioral: 2 (session) x 2 (block) x 2 (congruency) ANOVA
ERP: 2 (session) x 2 (block) ANOVA

here: incongruent trial

Behavioral Results

In summary, behavioral performance was largely stable over time, but showed considerable individual di�erences, in particular in terms of re-
sponse accuracy. Only subtle di�erences between sessions were apparent in ERN amplitudes, which gradually diminished over time. In cont-
rast to Olvet & Hajcak (2009), ERN peak measure showed no signi�cant di�erence on the amplitude of incorrect trials at Session 2 compared 
to Session 2.
Future studies might investigate the ERN in clinical populations and in personality traits which are stable over time. The reliability of error-re-
lated components might be investigated as a function of congruency, and over longer periods of time and in individuals at di�erent ages.  

Reaction times Accuracy

µV

Accuracy decreased on incongruent trials over time. The 
total error rate was 17 %. There was a signi�cant main 
e�ect on congruency (p < .001).

No e�ect was found for RTs on session or block. There was a signi�-
cant main e�ect on congruency (p < .001) and a signi�cant main 
e�ect on correctness (p < .001).
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