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Abstract  
 
It is thought that hemispheric asymmetry is reflected  to behavioral asymmetries. The most prominent 
behavioral asymmetry is hand  preference. This study consisted  of two groups (14 each) with d ifferent 
handedness. Event-Related  Potentials (ERPs) to a visual oddball task were recorded  from 19 sites, and 
another session with a “change detection parad igm” was applied , where the visual scanning pathways 
were recorded . Although the comparison of P300 grand  averages of 19 sites showed no significant 
d ifference between the groups, the comparison of the cen tral sites (Fz, Cz, Pz) showed significant 
d ifferences of both, amplitude and  latency, (p<0.05; p<0.04) respectively, where larger amplitudes and  
longer latencies were found in the right handed  group. Both groups have showed larger P300 
amplitudes of right hemispheric responses (p<0.01) in inter-hemispheric comparison. The results of 
“change detection parad igm” have shown no significant d ifference between the groups. The cognitive 
processing of visual information was found  to be more dominant at the right h emisphere in both 
groups, and  stronger at central sites in right handed  subjects than their left handed  counter partners. 
The study included  both, right- and  left handed  subjects, which makes it more specific than the 
previous stud ies in the field . The present find ings were related  with the results of stud ies which 
examine the thickness of the skull, the size of corpus callosal area and  the functional specialization of 
hemispheres. 
  
Key words: EEG; Event-Related Potentials; ERPs; Hand preference; P300  
 
 
 
1. INTRODUCTION  
 
The dominant hemisphere concept is first introduced  by Broca in 1860 (Broca, 1861, 1878; 
Harris, 1991). Early definitions of dominant hemisphere concluded  that a hemisphere is 
predominantly responsible for a certain function (Geschwind , & Galaburd a, 1984; Harris; 
1991). The fact that the lesion was located  on the left hemisphere had  led  Broca to conclude 
that speech is related  with right handedness. It had  been thought that the dominant 
hemisphere for language functions was the left for right handed  and  right for the left handed  
person. During the same period , scientists considered  that left hemisphere was 
predominantly involved  than the right hemisphere for complex functions (Kolb & Whishaw, 
1996). 

The most useful informations about lateralization are provided  from the sp lit brain 
stud ies. The find ing, that the information remains in the processing hemisphere when corpus 
callosum is cut (corpus callosotomy), was d iscovered  in 1960’s after the operations of the 
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epileptic patients by Borgen and  Vogel (Bear, Connors, & Parad iso, 2001). Research on these 
patients with corpus callosotomy has shown, that they cou ld  name an object when it was 
shown on the right visual field  but that they denied  to see an object when it was shown on 
the left visual field . However, they could  d iscriminate the object among others with their left 
hand , when they were asked  to d o so. But, when they were asked  to name it, they replied  
with another similar object’s (Springer & Deutsch, 1993). The two hemispheres represent t wo 
d istinct consciousnesses with their specific perception, memory and  abilities. As the result of 
the research on hemispheric functions, it has been found  that the left hemisphere is 
specialized  on language, phonetic analysis and  motor functions as the right hemisphere is on 
visuo-spatial functions, prosod y and  attention components (Davidson, 1984). In spite of the 
fact that both hemispheres are specialized  on d ifferent functions, they d on’t function in an 
isolated  manner, but rather in conjunction. Human behaviour is constructed  by the 
integration of hemispheric functions via corpus callosum (Hoptman & Davidson, 1994). So, 
many research stud ies focus on how they cooperate. 

Electroencephalography (EEG) is one of the widely accepted  and  respected  methods for  
the evaluation of the mental processing. It is a technique to measure the electrical activity, 
which is produced  by brain structures, along the scalp using electrodes (Berger, 1929). EEG is 
produced  by the extracellu lar current related  with synaptic poten tials of the pyramidal cells 
of cerebral cortex. The temporal resolution is the EEG’s prominent advantage. Even though 
its’ spatial resolution is less beneficial than MRI and  PET stud ies, it can provide information 
about the relative power and  localization  of the electrical activity (İşoğlu -Alkaç, 2009).  
Alterations of EEG as the result of externally app lied  sensory stimuli are called  Evoked  
Potentials (EP) (Clark & Hillyard , 1996). Most frequently used  method  in cognitive research 
with evoked  potentials is the use of “Event Related  Potentials” (ERPs) (Polich, 1998).  ERP is 
the electrophysiological response due to processing of an internal or external stimulus in 
addition to the spontaneous electrical activity. Most w idely used  component of the ERP’s for 
cognitive research and  clinical evaluations is the P300 response. Four parameters, polarity, 
amplitude, latency and  topographic d istribution are evaluated  during the investigation of an 
ERP’s, so of P300’s, relation with mental processes.   

ERPs asymmetry is changing depending to the predominantly processing hemisphere 
(Reinvang, Magnussen, & Greenlee, 2002). Many behavioral asymmetries are d efined  as a 
result of hemispheric asymmetry. The most d istinct one is the handed ness (Nalçacı, 2008).  
Despite the fact that dominant hand  preference (handedness) is generally thought to be the 
side of the writing hand , scientific definition is not that clear. Researchers have defined  the 
handedness with the assumptions of d ifferent theories. Whilst some researchers accep t the 
fast and  fully used  hand s performance as a measure, others advocate that handedness is 
regard less of the performance. Annett (1967) has proposed  that handed ness should  be 
classified  with threshold  values and  be seen as a consistent variable, in add it ion to the right 
hand-left hand  categorization. In her work he stated  that consistent left handers are 3-4 %, 
right handers are 60-70 % and  variable users for d ifferent conditions are 25-33 % of the 
population (Annett, 1998). The main problem for the categ orical investigation of handedness 
is the ignorance of the person using d ifferent hands for d ifferent tasks. This concept 
mentioned  by Annett (1998) should  not be confused  with the 0,3 % ambidextrous person. It’s 
been reported  that handed ness classification can alter with cu lture, criterion, self-evaluation 
and  tests used . Therefore, and  because due to volunteer bias, sampling method , 
measurements and  analysis can not be equalized , it has been asserted  that frequencies used  
to determine handedness can not p rovide precise measurements as threshold  values. The 
best method  to show this invariability is the use of questionnaires asking the used  hand  for 
various actions (Annett, 1967).  

The analogy of right-left hand  preference and  the anatomic asymmetry of planu m 
temporale has been shown by Annett (1992). However, handedness asymmetry does not 
fully reflect the laterality of other functions. For example, with WADA test, 96 % of the right 
handed  persons’ and  70 % of left handers’ left hemisphere have been found  to  be dominant 
for speech representation (Wad a, 1949; Wad a & Rasmussen, 2007). In add ition, Knecht et al. 
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(2000) have reported  that the incidence of the right hemisphere dominance was higher in left -
handed  healthy subjects for language functions. Although researchers relate handedness 
with language dominance they also claim that the degree of handedness is a more 
informative approach. Because of these, for the determination of the d ominant hemisphere 
related  to a certain task electrophysiological method s and  imaging techniques are used  in 
add ition to behavioral asymmetries. 

With the research stud ies investigating the relation of handedness with ERP components, 
especially for aud itory d iscrimination tasks, left handed  person have been found  to have 
larger P300 amplitudes and  shorter latencies in anterior electrode sites than the right handed  
(Alexander & Polich, 1997). With visual and  auditory oddball parad igms P300 amplitude 
have been found  to be larger in left handed  than the right handed  (Polich & Hoffman, 1998). 
The effect of right or left handedness on P300 amplitude and  latency is exp lained  with the 
d imensional d ifferences of corpus callosal cross-sections (Alexander & Polich, 1997). MR 
stud ies have shown that callosal areas of left handed  men are larger th an the right handed  
(Witelson, 1985). Find ings of meta-analysis stud ies are summarized  as follows: 1) Left 
handed  person have significantly larger callosal areas than the right handed  and  2) In regard  
to brain size, women have larger callosal areas than in  men (Driesen & Raz, 1995).  

The term change detection refers primarily to the visual processes involved  in first 
noticing a change. It is not only to mention that there is a change, but rather to be able to 
describe “What is changing.” and  “Where is it ch anging.”  Research stud ies have found , that 
under d ifferent circumstances the subjects might not recognize the changes, even if they are 
big, expected  and  repetitive (Simons & Levin, 1997). This is called  “change blind ness” 
(Rensink, O’Regan, & Clark, 1997). Various stud ies with d ifferent parad igms have shown, 
that even big d ifferences may not be recognized  (Rensink, O’Regan, & Clark, 1997). One of 
the widely used  methods in “change detection” stud ies is the flicker parad igm. It is 
developed  by Rensink et al., an original image, blank screen and  a changed  version of the 
original image are applied  successively in a rapid  manner (Rensink, O’Regan, & Clark 1997). 
Cycle continues until volunteers’ respond . After serial research, 240 msec of stimuli (original 
and  change each) and  80 msec of blank screen duration were reported  as optimum. A study, 
investigating hemispheric asymmetries of visuo-spatial cognition, has reported  that inferior-
parietal lobule in right hemisphere is related  with bilateral attention and  that other fields 
related  with spatial attention are located  symmetrically in both hemispheres (Çiçek et al., 
2007). Recent stud ies have shown that subjects respond  faster to the target stimuli presented  
on the left visual field  than those on the right (Suzuki & Hoshiyama, 2011). 

In this study, w ith the aim to investigate the influence of handedness to dominant 
hemispheres, d ifferences of ERP’s to visual oddball parad igm of d ifferent handed  groups are 
stud ied . If d ifferent hand ed  person do d iffer by topogr aphic d istribution, latency and  
amplitude of brain waves is evaluated . In add ition, if the visual scanning pathways for the 
presented  picture do d iffer by right and  left handed  person is investigated  with the use of 
change detection parad igm. Whether hemisphere responses of brain do d iffer with 
handedness is determined  with the use of two d ifferent parad igm.  
 
 
2. MATERIAL AND METHODS 
 
2.1. Subjects 
 
The study was performed  in accordance with the “Declaration of Helsinki” and  was 
approved  by the ethical com mittee of Istanbul University, Istanbul Faculty of Medicine, 
approval no: 2009/ 2648-43. Hand  preference (handedness) questionnaire, which’s valid ity  
and  reliability were proven by Nalçacı et al. (2002) was used  for the determination of 
handedness. Subjects were 16 male, 12 female totally 28 healthy volunteers, equally d ivided  
in two groups as left handed  and  right handed , consisting of 8 male, 6 female each. All of the 
subjects, mean age 22,35 ± 2,62 (min. 19, max. 30), were free of substance add iction, had  no 
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deficiency of aud io-visual sensory systems, and  no concussion or any other neurological 
d isorder were reported  in their medical history (Table 1). 

ERP responses were registered  from 19 channels using MITSAR (WinEEG) analysis 
software and  record ing system in Cognitive Electro-physiology Laboratory of Physiology 
Department in Istanbul University, Istanbul Faculty of Medicine. 
 
 
2.2. Data Collection and Processing 
 
2.2.1. Handedness Quest ionnaire 
 
The handedness questionnaire is consisting of 13 questions adapted  from Chapman and  
Chapman (Chapman & Chapman, 1987). The valid ity and  reliability of the Questionnaire in 
Turkish is tested  and  shown by Nalçacı et al. (2002).  Subjects’ answers to the questions are 
scored . “Right hand ”, “both hands” and  “left hand” answers are scored  as 1, 2 and  3 points 
respectively. So, a subjects total scoring may be between 13 and  39, and  the higher one’s score 
is he/ she is to classify as left handed . The questionnaire was app lied  to 449 subjects by 
Nalçacı et al. (2002) and  43 of them were re-tested  after 3 weeks. The test re-test reliability 
was found  to be r=0.993 and  internal consistency was found  to be high (Cronbach 
Alpha=0.97). The handed ness questionnaire in our study is based  on the consistency of the 
hand  preference like Annett mentioned  in her work (1998). The volunteers in our study were 
classified  accord ing to the scoring study of Nalçacı et al. (2002) and  sepa rated  into two 
groups.  
 
2.2.2. Experimental procedure 
 
All volunteers were asked  to be well rested  and  to have slept well the night before, to come 
full and  with clean scalp hair for the EEG record ings. All subjects were explained  about the 
ERP record ing session and  were informed  about the duration, not to blink eyes and  about 
target stimuli. 
 
2.2.3. Electrophysiological recordings 
 
The ERP responses were registered  unipolarly from 19 electrode sites (Fp1, Fp2, F7, F3, Fz, 
F4, F8, T3, C3, Cz, C4, T4, T5, P3, Pz, P4, T6, O1 and  O2) of the 10-20 system using an electro-
cap system, referenced  to the earlobes by using the MITSAR (WinEEG) analysis software and  
record ing system. The horizontal electrooculogram (hEOG) was recorded  via bipolar 
montage attached  to the electro-cap. The vertical EOG (vEOG) was recorded  bipolarly from 
the outer cantus below the left eye. All electrode impedance were kept under 5 kΩ. It was 
used  Quick Gel to reduced  impedance of skin. 

The d istance was 100 cm between subjects and  the comp uter monitor. The volunteers sat 
in a d imly lit room. The filtering band  limits of the EEG was set at 0.1 and  70 Hz and  raw 
data was d igitized  with sampling rate 500 Hz and  stored  on computer d isc memory.  

 
2.2.4. Visual Oddball Paradigm 
 
Visual Oddball Parad igm was presented  binocularly on a computer screen by using Psytask 
stimulus program. A total of 330 visual stimuli were p resented  in a rand om series every 2 sec 
at the computer monitor. The stimuli consisted  of target and  stand ard  stimuli presented  with  
probabilities of 0.20 and  0.80, respectively (Fig. 1). The volunteers were instructed  to 
d iscriminate the rare stimuli (target stimuli) from the frequent stimuli (stand ard  stimuli) and  
to press the button of the mouse immediately following target stimulus . Target stimuli was a 
blue square in the bottom of a grey square formed background  and  standard  stimuli was the 
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same blue square at the top of the background . In this condition, about 300 msec after the 
target stimuli, positive deflected  ERP responses (P300) to the target stimuli were obtained .  

 
Figure 1. Visual Oddball Parad igm. The stimulus was presented  binocu larly on a computer 
screen. The stimuli consisted  of target and  standard  stimuli presented  with probabilities of 
0.20 and  0.80, respectively. The volunteers were instructed  to d iscriminate the rare stimuli 
(target stimuli) from the frequent stimuli (stand ard  stimuli) and  to press a bu tton of the 
computer mouse immediately following target stimulus. Target stimuli was a blu e square in 
the bottom of the grey square (background) and  standard  stimuli was the same blue square 
presented  at the top of the background .  
 
 
2.2.5. Change Detect ion Paradigm 
 
Change Blindness software (programme) developed  by Tom Busey, Rupali Parab, an d  Dean 
Wyatte from Ind iana University, was used . The programme is designed  to detect changes in 
the images, to measure reaction time for detection of the changes and  to examine the 
d irection of the eye movements (scan path) while volunteers were searching for changes.  
[http:/ / cognitrn.psych.ind iana.edu/ CogsciSoftware/ ChangeBlindness/ index.html] 
Volunteers were seated  one meter d istant from the 19 inch computer screen on which the 
images were presented . Volunteers were instructed  to detect changes in the 9 blurred  images. 
All images were consisted  of streets and  avenue pictu res and  sized  to 1280 x 720 pixels. The 
order of the these 9 stimuli (240 msec original image-80 msec blank screen-240 msec changed  
image) were changed  for every volunteer. The cycle of a lteration were repeated  until 
volunteers reported  the change. There was only one change in nine location (left top, left 
middle, left bottom, vertical mid line top, vertical middle middle, vertical mid dle bottom, 
right top, right middle, right bottom) for each picture. The blurred  image was becoming clear 
underneath the cursor while the cursor was moved  with the mouse on the image (Fig. 2). 
Volunteers ended  the stimulus presentation when they noticed  the change in the picture and  
pressed  the mouse bu tton on the change. 

 
Figure 2. Change Detection Parad igm. Volunteers were instructed  to detect changes in the 9 
blurred  images. All images were consist of streets and  avenue pictures sized  to 1280 x 720 
pixels. The order of the these 9 st imuli (240 msec original image-80 msec blank screen-240 
msec changed  image) were changed  for every volunteers. The alteration cycle was repeated  
until volunteers reported  the change.  
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2.3. Analysis  
 
2.3.1. Analysis of the ERPs responses 
 
EEG epochs were collected  200 msec before and  1000 msec after the stimulation. EEG epochs 
with artifact were eliminated  in two steps; automatic and  manual procedures.   

In the first step, the d ata was filtered  with 0.1-30 Hz and  epochs with signals of above 100 
µV were rejected  au tomatically. 

In the second  step, the artifacts were rejected  by the researchers manually. The amplitudes 
and  latencies of the P300 component of the artifact -free sweeps were averaged  and  measured . 
The grand  averages of P300 responses were used  for the comparison of the groups.  

 
2.3.2. Analysis of Change Blindness Data 
 
The detection time of changes, the site of start to scanning, d irection and  the percent of left 
and  right side scanning for each volunteer was noted  and  evaluated . A MATLAB functio n 
developed  by Bora Cebeci was used  to calculate right and  left side scanning percentages. This 
function matches the original image and  the changed  image and  gives the result of the 
scanning pathways of the volunteers (Fig. 3). Then the programme shows the  percent of right 
and  left side scanning. 

 
Figure 3. Matlab Function was used  to calcu late right and  left side scanning percentages. This 
function matches the original image and  the changed  image and  so gives the result of the 
scanning pathways of the volunteers. Then the programme shows the percentages of right 
and  left side scanning (red  point shows to the starting place for the scanning).  
 
 
2.3.3. Stat ist ical Analysis 
 
The latency and  amplitude of the P300 responses of the right - and  left-handed  volunteers to 
the visual oddball parad igm was compared  by repeated  measures ANOVA. The latency and  
amplitude of the P300 responses for both (right and  left) hemispheres of the groups was 
evaluated  by repeated  measures ANOVA. The same procedure was applied  for right-handed  
and  the left-handed  volunteers separately. 

The comparison of the means of the scanning percentages of left - and  right–sid e of the 
groups’ was done with the independent samples-t test. Also, the mean reaction time for the 
detection of the changes on one side of the image was compared  by using paired  samples t -
test for both right-handed  and  left-handed . The same analysis, was done for both sides of the 
image. 

 
3. RESULTS 
 
The age, gender, education level and  scores of hand  p reference questionnaire of the subjects 
are shown in Table 1.  
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Table 1. The demographic information and  hand  preference questionnaire scores of the 
volunteers. 

                                              GROUPS 
Properties Left-Handed Right-Handed 
Age (Year) ± SE 22,40±3,37 22,60±1,95 
Gender 

(Female/Male) 6F/ 8M 6F/ 8M 

Education (Year) 13,50±1,08 14,70±1,25 
Hand Preference 

Questionnaire Score 34,64±4,49 14,57±2,02 

 
 

3.1. Hand Preference Questionnaire Findings  
 
The scores of the subjects gathered  with the questionnaire vary between 13 and  39 points. 
Absolute right hand  preference was 13 points where absolute left was 39. If one was using 
d ifferent hands for d ifferent tasks he/ she was scored  between these absolute values. In the 
study, subjects scoring above 27 (mean = 34,78±4,22; min. 28, max. 39) were classified  as left 
handed , where subjects under 25 (mean = 14,57±2,02; min. 13, max. 19) point were as right 
handed .  
 
3.2. Evaluation of Visual Oddball Target Stimuli Response  
 
3.2.1. Comparison of P300 responses of right  vs. left  handed volunteers  
 

Comparison of the P300 grand  averages to visual oddball target stimuli showed 
differences between the right and  left handed  volunteers. Right handed  volunteers’ 
responses were larger in all channels, especially noticeable in the anterior regions (central 
and  frontal) (Fig. 4, Fig. 5). The d ifference was statistically not significant for amplitude 
[F(1,13)= 0.158, p< 0.69] and  also latency [F(1,13)= 1.313, p  <0.27] (Fig. 4, Fig. 5).  

With the comparison of the right vs. left handed  volunteers’ P300 responses on the antero -
posterior mid line channels (Fz, Cz, Pz), right hand ed  subjects have been found  to have 
significantly larger amplitudes [F(1,13)=4.670, p  <0.05] and  longer latencies [F(1,13)=4.859, p  
< 0.04] (Fig. 6). 

The comparison of the P300 responses between the groups uni-hemispherically have 
shown no significant d ifference, neither on the right hemisphere (amplitude [F(1,13)=0.091, p  
< 0.76], latency [F(1,13)=1.459, p  < 0.24]), nor on  the left hemisphere (amplitude [F(1,13)= 
0.036, p  < 0.85], latency [F(1,13)=0.420, p  < 0.52]). 

 
3.2.2. Inter-hemispheric comparison of the P300 responses of right  handed volunteers  
 
When the averages of the P300 amplitudes of right-handed  volunteers were compared  
between their right- and  left hemispheres, right hemispheric responses have been found  to 
have larger amplitudes than the left hemispheric responses. The d ifference was significant  
[F(1,13)=7.130, p  < 0.01] (Fig. 7). 
 
3.2.3. Inter-hemispheric comparison of the P300 responses of left  handed volunteers  
 
When the same inter-hemispheric comparison was app lied  with the left handed  volunteers as 
with right- , their P300 amplitude averages were also found  to be larger on the right 
hemisphere, than on the left and  the d ifference was also significant [F(1,13)=8.285, p  < 0.01] 
(Fig. 7).  
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Figure 4. Comparison of the P300 grand  averages to visual oddball target stimuli between 
the groups. Right handed  volunteers’ responses were larger in all channels, especially 
noticeable in the anterior regions (frontal and  central). With the comparison of the right vs. 
left handed  subjects’ P300 responses on the antero -posterior mid line channels (Fz, Cz, Pz), 
right handed  subjects have been found  to have significantly larger amplitudes (p  <0.05) 
and  longer latencies (p  <0.04). (x axis: “0” refers  to stimulus onset).  
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Figure 5. Comparison of the P300 grand  averages to visual oddball target stimuli between  the 
right and  left handed  volunteers at the frontal (F3, Fz, F4), central (C3, Cz, C4), parietal (P3, 
Pz, P4) and  occipital (O1, O2) regions. Right handed  volunteers’ responses were larger in all 
channels, especially noticeable in the anterior regions, bu t the d ifference was statistically not 
significant. 
 

 
 
Figure 6. The values of the grand  averages of P300 amplitudes (left) and  latencies (right) of 
the right- and  left-handed  volunteers at the frontal (Fz), central (Cz) and  parie tal (Pz) regions. 
Right handed  volunteers have been found  to have significantly larger amplitud es (p  <0.05) 
and  longer latencies (p  < 0.04) than in left handed .  

 
 

 
 
Figure 7. The P300 amplitudes of the right- and  left-handed  volunteers on the r ight and  left 
hemispheres. The graphic on the left shows that right hemispheric P300 responses of the 
right-handed  volunteers are larger than the left hemispheric responses (p  < 0.01). The graphic 
on the right shows that right hemispheric P300 responses of the left-handed  volunteers are 
larger than the left hemispheric responses (p  < 0.01).  
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3.3. Visual scanning findings 
 
The visual scanning behavior of the volunteers  was evaluated . The right sid e scanning 
percent and  the left side scanning percent of th e presented  image was compared . No 
significant d ifference was found  between the right vs. left -handed  groups for the left side 
[t(26)=0.164, p  > 0.05] and  right side scanning percent [t(26)=-0.165, p  > 0.05] of the image.  
The starting d irection for scanning is also compared  between the groups and  no significant 
d ifference was found  (Comparisons of starting from left [t(26)= 1.009, p  > 0.05] and  starting 
from right [t(26)=-1.136, p  > 0.05]). 

Scanning side percent and  starting d irection for scanning were also evaluated  in the 
groups. No significant d ifference was found  between the left and  right side scanning rates of 
left handed  subjects [t(13)=1.359, p  > 0.05]. In contrary, when where the subjects started  to 
scan the image(s) was compared , the average number of images started  to be scanned  from 
left side (5.5) was statistically found  to be more than right (3.4) [t(13)=2.33, p  < 0.05].  

Like the left handers, no significant d ifference was found  between the left and  right side 
scanning percents of right handed  volunteers [t(13)=0.956, p  > 0.05]. Different from left 
handers, right handed  volunteers showed also no d ifference between the starting d irection 
for scanning of the images [t(13)=0.307, p  > 0.05]. 

 
 

4. DISCUSSION  
 
Accord ing to the resu lts of hand  preference questionnaire, absolute right- and  left handed  
have been found  21,4 % and  14,3 % respectively. The remainder majority of the study group 
(64,3 %) consisted  of person using d ifferent hands for d ifferent tasks, which later were 
d ivided  into right- and  left handed  groups regard ing to their scores of the questionnaire. 
Annett’s works (1998) on hand  preference are reference stud ies for the research on 
handedness. She mentioned  that the major problem in categorical investigation of hand  
preference is the ignorance of person using d ifferent hands for d ifferent tasks, and  so, that 
hand  preference should  not be evaluated  as a categorical - but rather as a continuous 
variable. In our work, person using d ifferent hands for d ifferent tasks are also included , as 
Annett (1998) suggested . 

Previous stud ies of ERPs have shown left handed  person to have larger amplitudes and  
shorter latencies of both, aud itory and  visual P300 responses, especially on frontal and  
central sites in comparison to right handed  (Polich & Hoffman, 1998). In our study, we have 
found  no statistically significant d ifference of grand  averages of visual P300 responses 
between right- and  left handed  volunteers (Fig. 5). But, the “observed  statistically 
nonsignificant d ifference” was showing a contrad iction with the previous research. We have 
found  right handed  subjects to show larger P300 responses in frontal and  central regions. 
Two significant find ings of our research were the higher amplitude (11.821 µV, SD = 1.262 vs. 
10.410 µV, SD = 1.150; F(1,13) = 4.670, p  <0.05) and  longer latency (398.476 msec, SD = 6.057 
vs. 384.476 msec, SD = 5.993; F(1.13) = 4.859, p  < 0.04) values of right handed  in antero -
posterior mid line sites (Fz, Cz, Pz) (Fig. 4, Fig. 6), which were again in contrad iction with the 
previous report of Polich and  Hoffman (1998). Polich and  Hoffman (1998) have based  their 
find ings on neurological ground  and  suggested  that the d ifference of P300 response of right 
and  left handed  person is due to neuroanatomical d ifferences of the aforementioned . The 
d ifference of our results with Polich and  Hoffman (1998) may be due to hand  preference 
identification method , where they d id  not used  the Annett’s “d ifferent hands for d ifferent 
tasks” concept.  

In our study, when we compared  the right and  left hemispheric P300 components, we 
have found  the right hemispheric amplitudes to be higher in right handed  volunteers. The 
same comparison in left handed  subjects have also shown larger amplitudes on the right 
hemisphere. In other word s, the cognitive response to  visual stimuli is dominant on the right 
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hemisphere in both groups. Higher amplitudes are found  on all areas (frontal, central and  
parietal) in right handed , and  in frontal and  central sites of the left handed  (Fig. 4, Fig. 6).  
Alexander et al. (1995) have also found  larger amplitudes to the target stimuli on the right 
hemisphere in comparison to the left. Alexander et al. (1995) have related  their results from 
right handed  subjects with structural d ifferences like brain morphology, scalp  thickness and  
cranial irregu larity, bu t have not reported  about left handed  person. Our find ings from right 
and  left handed  volunteers make our similar results noteworthy. In stud ies focusing on skull 
bone thickness, left occipital area have been found  to be thicker than t he right and  the 
d ifferent characteristics of EEG signals on counter -lateral sides have been related  to the 
d ifference. On the other hand , other areas (central, parietal, temporal) have been found  to be 
symmetric, so, that the EEG/ ERP signals could  only be equally affected  by the skull 
thickness, is suggested  (Chui & Damasio, 1980). In respect to stud ies investigating the effect 
of skull thickness on P300, we conclude that our find ings in both groups are not related  to, 
and / or are not resulting from skull thickness. Considering the thicker, bigger corpus 
callosum of left handers reported  in previous research (Witelson, 1985) and  that the left 
occipital sku ll area have been found  to be thicker than the right (Chui & Damasio, 1980), we 
conclude that our P300 amplitude find ings of left handers on parietal areas, not d iffering 
statistically between right and  left sides, being equal in other words, are free of the sku ll 
thickness. We believe the ind ifference of parietal responses of the left handers, despite the 
stronger responses on the right hemisphere on anterior sites, is due to the thickness of corpus 
callosum.  

No d ifference was found  between the percentages of right -/ left-side scanning pathways 
of right vs. left handed  volunteers. A study designed  with an ey e-tracker device could  
provide more comprehensive and  detailed  results. Such a device could  elicit data in add ition 
to scanning pathways, like duration of fixation, d istances between fixation points, rate of 
fixing, so, it cou ld  lead  to conclusions based  on detailed  information.  

The dominance of hemispheres is well established  for language functions and  linguistic 
processing. The specialization of left hemisphere is well known. On the other hand , the 
processing of visual information is not that d istinct or  specialized  accord ing to current 
research reports. Bosworth, Petrich, & Dobkins (2012) have reported  that spatial attention for 
a motion d iscrimination task resu lts in higher activation of right hemisphere in comparison 
to left. Okad a et al. (2012) have reported  that gaze-triggered  reflexive shift of attention is 
dominantly processed  in the right hemisphere. Wueger et al. (2012) have reported  the right 
hemisphere to be dominant for visuo-spatial processing and  the left hemisphere for color 
d iscrimination. An overview of the literature has shown lack of stud ies with left handed  
person. There are also some d iscrepancies between the research reports in the literature, 
which are not referred  here. These might be due to study designs, underestimation of 
lateralization in those stud ies. In our belief, our find ings with both, right - and  left handed  
volunteers, are contributive to current literature and  inspiring for future research.  

In summary; we have found  P300 responses of right handed  person to be higher than in 
left handed  person, cognitive processing of visuo-spatial stimuli of both, right- and  left 
handed  groups have been found  to be more higher on the right hemisphere than on left 
hemisphere;  1) there is statistical d ifference between right - and  left hemispheres P300 
responses of right handed  groups (p<0.01), 2) there is statistical d ifference between right - and  
left hemispheres P300 responses of left handed  groups (p<0.01). 3) Antero -posterior mid line 
(Fz, Cz, Pz) P300 responses of right handed  person have significantly larger amplitude 
(p<0.05) and  longer latencies (p<0.04) than of left handed  person. 4) No statistical d ifference 
between right hemispheric P300 responses of both groups, 5) no statistical d ifference between 
left hemispheric P300 responses of both groups.  

So, our find ings suggest d ifferences in cognitive p rocessing of visuo -spatial stimuli 
between right- and  left handed  person. The inclusion of both, right - and  left handed  subjects, 
makes the find ings more specific than the previous stud ies in the field . In add ition; the 
evaluation of the find ings in conjunction with previous research examining the thickness of 
the skull, the size of corpus callosal area and  the functional specialization of hemispheres, 
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strengthens the suggestion. Person with d ifferent hand  preference (lateralization) process the 
visuo-spatial stimuli d ifferent in cognitive level. The cause and  effect relation  and  underlying 
mechanisms need  more research to be explained .  
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