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ABSTRACT – In order to examine emotion-cognition 
disorders in people with public speaking anxiety (PSA), 
this study used electroencephalogram (EEG) signal 
analysis involving event-related potential (ERP) and 
spectral power analysis.The Eriksen-Flanker EEG 
experiment, recorded with the low-cost 14-channel 
Emotiv EPOC +, was performed on 12 people with low 
PSA and 12 people with high (H) PSA. Abnormalities in 
the N200 ERP was observed while abnormalities in 
spectral power correlates in HPSA individuals were 
hypothesized. In conclusion, with the use of low-cost 
EEG, we were able to distinguish brain activity 
differences between HPSA and low (L) PSA individuals. 

 
1. INTRODUCTION 

 Although 1 in 4 individuals in the world suffer 
from PSA, yet no ERP and Spectral Power experiment 
used low-cost EEG to analyse its correlation to the 
modulations of emotion-cognition during a conflict in 
subjects that suffered from PSA. Previous EEG studies 
of subjects suffering from depression, anxiety[1], and 
schizophrenia[2] have reported similar emotional 
dysfunction during cognition. 
 This is the first experiment to research the impact 
of PSA on emotion-cognition in individuals with HPSA 
using the low-cost Emotiv Epoc+. Independent tests 
have validated the accuracy of the technology several 
times over [3]-[5]. The aims of the study were to 
analyse the N200 ERP and to compare the spectral 
power of conflict-related emotion modulation 
abnormalities in HPSA individuals in the emotion-
cognition Eriksen Flanker task. 
  
2. METHODOLOGY 

 The flow chart of this project is shown in Figure1. 
below. 

 

 
Figure 1 Flow chart of the study 

 
 

The paradigm of the study was adapted from [6]. 
The word stimuli, translated to Malay from [7], 
consisted of three emotional or neutral words, displayed 
at the center on a computer’s monitor. Participants were 
told to recognize the ink color of a central word while 
ignoring the color of the flanker words above and below 
the target word by pressing a button. Flanker and goal 
colors may be the same or different, producing 
congruent and incongruous experiments.  

The experimental paradigm started with a fixation 
point in the first screen which enabled subjects to focus 
on the upcoming stimuli position. All stimuli appeared 
in either red, green, yellow or blue color. The congruent 
trial can be viewed in Figure 2, while Figure 3 showed 
the incongruent trial. 
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Figure 2 Illustration of a congruent trial in the Eriksen-

Flanker task 
 

 
Figure 3 Illustration of an incongruent trial in the 

Eriksen-Flanker task 

 
3. RESULTS AND DISCUSSION 

 Similar to the process in [2], [8] EEG 
preprocessing were conducted with EEGLAB. Filtering 
was done to eliminate baseline drift and gamma 
oscillation noise using low (0.3 Hz) and high (30 Hz) 
pass filter. Unnecessary noise from unwanted muscle or 
head movements during the experiment were detected in 
the waveforms and were rejected, as illustrated in 
Figure 4.    

 
Figure 4 The selected noise were rejected 

 
Eye movements (blue highlights section) were then 

removed through the Independent Component Analysis 
(ICA) method. In HPSA individuals, ERP analysis 
showed reversed N200 conflict results. Contrary to 
congruent objects, there was a trend towards 
significantly increased fronto-central amplitude in 
incongruent objects [F(1,22) = 3.09, GG Epsilon = 1.00, 
partial η2= 0.12 p = 0.09] in HPSA subjects, but not in 
LPSA subjects. Spectral power analysis will be 
conducted to determine emotion-cognition 

abnormalities in the frequency domain in HPSA 
subjects. 

4. CONCLUSIONS 

 We distinguished ERP differences between HPSA 
and LPSA individuals in this study. This project 
provided significant opportunity to advance the 
understanding of emotion-cognition interactions among 
HPSA subjects, which is essential in the field of 
neuroscience. Through advanced treatments, individuals 
with PSA may be able to recover and may result in 
increased academic performance [9], career prospects 
and quality of life. 
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