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The purposes of this study were to develop short movie activities and 
contemplative practices designed to enhance existential intelligence among primary 
school students, to create a scale of existential intelligence, and to study the effect 
of activities and contemplative practice by use of behavioral and EEG instruments. 
The voluntary participants were 75 students from Grade 5 of Jearming School, 
Prachinburi in the private academic year 2018. These volunteers were randomly and 
equally assigned to experimental groups. Research instruments consisted of 1) the 
activities to enhance existential intelligence, 2) the scale of existential intelligence, 
and 3) Emotiv Epoc+ Data were analyzed using t-test and Multivariate Analysis of 
Variance. 
 The major results showed that 1) short movie activities and contemplative 
practices could enhance existential intelligence, 2) the scale of existential 
intelligence was suitable for use, and 3) the male participants with low Existential 
Intelligence had a higher existential intelligence after training with significant 
differences of Alpha and Gamma EEG frequencies found at the P8 electrode site.  
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   “ ” 

  
     

 
 Ernst, (1962) Walter, (1956) 

  Guignon & Derk, 

(2001)  

 Biria et al. (2014, p. 10)   
  

   
 Zahedi and Ghabanchi (2014, pp. 2-3)   

   
   
  



30 
 
          

    
  (Gardner, 1991 cited in Emmiyati, Rasyid, 

Rahman, Arsyad, & Dirawan, 2014, p. 118)  
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 9  
 (Gardener, 1999, p. 22)  
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 Hildebrant (2011, p. 5)    
  

    Cornin McLaughlin 

  
 Divinity   

 David Hawkins  

         
 4    

 (1)  (
 )  

 (2)  IQ (   ) 
 (3)  (    

)  
 (4)   

   
    (Gutierrez, Perri, 

& Quackenbush, 2011, p. 2) 
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  (Existential Thinking) 

  
   Steger, Dik, and Duffy 

(in press)   
   

     
  (Spinelli, 2005)  

  
    

 (Taubman-Ben-Ari, 2011)  
  (Allan & Shearer, 2012, p. 3) 

  (Existential Thinking) 

   
(Existential Psychologists)    

 
 (Frankl, 1963; Koehn,1986; Spinelli, 2005; Yalom, 1980) 

        
 (Cour & Hvidt, 2010)  

   (Self-esteem)    



40 
 

 (Life Satisfaction)  (Lack of Depression) (  Reker, 1997; 

Steger et al., 2006)  
 (Allan & Shearer, 2012, p. 4) 

 Maftoon and Sarem (2012, p. 4)  

  
  

    
  

 

 Al-Salameh (2012, p. 3)      
  (  Armstrong, 2009; Gardner, 1999a, 

1999b, 2006b; Nevin, Villa, & Pun 2009; Viens & Kallenbach, 2004)   
 Armstrong (2009, p. 182) 
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 Albursan et al. (2016, p. 1292)  

  
 

   Coles          
      

  Carlsson-Paige (2001)      
        

  
  
 (Do Halford, 1999; Kessler, 2000, Palmer, 1999; Suhor, 1999) 

  
      

  
  Pestalozzi, Montessori  Steiner 

     
  Campbell (1991)  

 
  Kessler (1999)  Palmer (1999)  

 
 (Vialle et al., 2008, p. 2) 

 Moosapour et al. (2013, p. 75)    
   

  
 Germi   

  
 (Malik & Akhter, 2013, p. 87) 

    Chalk and Talk 

 
  50% (Snyder, 1999, p. 11) 

 
   Gardner (1983)    
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 (Gardner, 1997, p. 8)   

 (McClellan & Conti, 2008, p. 3) 

      
   

 (McClellan & Conti, 2008, p. 6) 

   
 

 
  

  (Malik & Akhter, 2013, p. 87) 

 Sartika (2014, pp. 11-12)  
 De Miranda (2016, p. 2)   

    
 “ ” 

 (Nawal, n.d., p. 2)    
 (Graham et al., 1999 cited 

in Nawal, p. 24)  

 Naeini (2015, p. 3)   
      

    
     

  De Miranda (2018, p. 14)  
 

 (Cogburn & Silcox, 2008; Gualeni, 2016) 
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 (

 ) 
   

 
  

  
     

   

   
 (Al-Salameh, 2012, pp. 4-5)    

  
    

      
 

  

 
   

    
 

 

 3    

  
   

   

 Norris and Inglehart (2008)  
    Stark (2002) 
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  Sullins (2006)  
   

   
  Miller and Stark (2002)  

              

   
 

 Neto, Furnham, and Pinto, (2009)    

 323   183  
  Gargner 

   ( ) 
             

  

  

 Hajhashemi and Eng (2009, p. 9)     
 

   
  

 Allan and Shearer (2012)   “
” (SET)  11   SET  

            

    
  

   
 Vaughan (2002)  

   
     

 (ANOVA)     
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  .05      
   (Siddiqui, 2013) 

 
 Makassar  

   Makassar Indonesia  302  
  

  
   

 
     

   
    

   
    

  
  

     
 

   Emmiyati et al., (2014, p. 108)  

    AMAIU-Bahrain    
   

  
 (BSBI) Bachelor of Science in International Studies  

  
  (BSME)    

  (BSIE)  
   

  
 (Maquiling, 2017, p. 1) 

 Kirillova et al. (2017, p. 24)    
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 (Wilgenbusch & Merrell, 1999)  

   
  

  (Guimond, Chatard, Martinot, Crisp, & 

Redersdorff, 2006) 

   
  

        
    

    
  

    

  Gardner  

 Gardner     
 ( )         

  

 1.  (Cultural Value)  
    /     

  

 2.  (Developmental History) 
       

 
   

 3.  (Symbol Systems)  
     

 (     
    

David )  
 4.  (Exceptional Individuals or Savants) 
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   (  Forrest Gump 

  ; 

 (Donkin, 2001)  

 5.  (Psychometric Studies) 

        
      

 6.  (Evolutionary Plausibility) 

  

 7.  (Brain Research)  (Temporal-Lobe 

Epilepsy)   
   

  (Bioreductionism)  

  
Gardner ( ) 

 (Armstrong, 2018, p. 187) 

   Armstrong, (2018, pp.  

188-189)  
  

  

 1.  (Science and the Exploration of the 

Unknown)  
    

 17    
     

  Newton, Boyle,  Einstein    
 (  Einstein   

) 
  Gardner (1999, p. 60)   “   

”     
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  Power of Ten (Morrison & Morrison, 1994) 

 Ten (  
 9  Charles and Ray Eames at www.youtube.com/watch?v=0fKBvDjuy0) 

 2.  (The Magic of Mathematics)  
  Pythagoras 

    
 Pythagoras, Plato  

  
    

 

 3.  (The Role of Religious Thinking in 

History)  
           

 
 17   

  Puritans   
  16 

 4.  (Existential Themes in Literature)

 
   
    Shakespeare’s  Bunyan’s 

Pilgrim]s Progress, Melville’s Moby-Dick, Faulkner’s Absolom, Absolum,    
  

  
 Gilgamesh  Enkidu   

Leopold Bloom  Stephen Daedelus  James Joyce’s 20th Century 

Masterpiece, Ulysses  

 5.  (Religious Influences in Geography) 

       
 

 Yugoslavia  Roman 



70 
 
Catholicism, Orthodox Christianity  Islam 

  

 6.   (The Arts and the Quest 

for Existential Awakening) Gardner 

 “ ”  
     

    
   Michelangelo’s Pieta   

Shakespeare’s Merchant of Venice 

   Beethoven’s Fifth Symphony  Thomas 

Cole’s series “The Voyage of Life” 
McClellan and Conti (2008, p. 1)  

    Gardner        

  

  
(Albursan et al., 2016, p. 1292)  

  (Vialle et al., 2008, p. 2)  
McClellan and Conti (2008, p. 6)   

  
   

   30  
 

 McClellan and Conti (2008, p. 6)   
 Gardner (1993, p. 9) 

  
  Gardner  

  
  

  
  Naoe (2010, p. 18)  
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 Al-Salameh (2012, p. 1)           
 3   

 400   Salt 

         
  1    

 (  ) 
    

 Al-Salameh (2012, pp. 4-5)           
 

      
(    

 
   

  
  /        

   

  
 

 Calik and Birgili (2013, p. 9)        
                

  (Corash & Jones, 2012) Abougoush 

(2014, pp. 41-42)      
  

 (Sternberg et al., 2011) 

 
  

 Arifin (2016, p. 217)     
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  (Multiple Intelligence)  
  

  
  

 Matijevi  (2012, p. 1)   
Comenius  Didactica Magna (Great Didactic)  Montessori 

    
 17 Comenius  

  Maria Montessori  
    

    
    

   
   

  

    Comenius, Montessori, 

Dewey, Kilpatrick, Freinet    
  

      
  

  50   
 Siddiqui (2013, p. 1)      

 
    

  
  (Harackiewicz, 

Barron, Carter, Lehto, & Elliot, 1997) Vaughan (2002) 
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 Lee, Shariffudin, and Mislan (2012, p. 1)   

 
   

   
   Espousing 

 “ ”  
    

 
 “  ” 

  
  

  
  1,268  
   Mara 

Science    
    

    
          

       
  

    
 EN, ES, IS, IN 

 EA, DE, RA, IF, IT  
    

 Shahzada, Khan, Ghazi, and Hayat (2015, p. 11)         
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  2         

 
  

 
     

  
  

 

 4   

   
 

 

  (Electroencephalogram: EEG) 

  (  ) 
       

 
 (Action Potential) 

 ( A) 

 Electroencephalogram (EEG)  
 ( ) 

 
  Frontal, Parietal, Occipital  Temporal Lope 

  1-50 Hz (  1-30 Hz) 

 10-100 V  10-50 V  
   

 Electroencephalography (EEG) 
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 (Khalifa, Salem, Revett, & Roushdy, 

2012, p. 1) EEG  
 

          
 (Mashiri, 2014, p. 1)  

 EEG 

 
 EEG  4    Delta  0.5-4 Hz  

Theta  4-7 Hz  Alpha  8-13 Hz  Beta  13-30 Hz  EEG 

 (Mathewson, Jetha, Drmic, Bryson, 

Goldberg, & Schmidt, 2012. pp. 1798-1809) Delta and Theta 

   Alpha   
    

 Beta  (Webster, 2009)  Prefrontal 

Cortex   
   Prefrontal Cortex 

 
  (Knaap & Ham, 2011, pp. 211-221 cited 

in Anoor et al., 2017, p. 2) 

 EEG  Fp1 ( )  
 Emotiv Epoc+  Emotiv Pro  F7, F8, FC5, 

FC6, F3, F4, AF3, AF4, T7, T8, P7, P8, O1  O2  

Executive Funtion  2-1 
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  EEG  
  EEG  

Synaptic  Dendrites  (Pyramidal Neurons) 

  Postsynaptic Graded 

Potential  Dipoles  Soma (Body of Neuron)  
Dendrites Apical (Khalifa et al., 2012, p. 3)  

   
 Dendrite  

 (Cortex)  Action Potential  Axon 

  
  

    (Short Story Movies) 

  5 

  EEG 

 
          

 

 

 2-1 Image of the Emotiv EPOC+ Headset. Image Credit: Emotiv Inc. Digital  

 Image.  
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  Electroencephalogram (EEG) 
   

 (Electrode)  EEG 

 

    
   

    (Synapse) 

 (Neurotransmitter) 

  (Resting Membrane 

Potential)  (Action Potential)  

 

      

 (Dipole)   
 (Input)   

   (Pyramidal Cell) 

 

 (Thalamocortical Network)  

  EEG 

  Scatterplot 

 (Weiss et al., 2009, pp. 116-124)  
 EEG 

 

(Mustafa, Taib, Murat, Lias, & Sulaiman, 2013, p. 1) 

  (EEG Coherence) 

  (Neurons)   
  (Neuronal Synchrony)  

(Adjacent Neurons)     
 (Somatosensory)  (Cortices)  

 (Local Scale Synchronization)  
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 (EEG)  (Coherence) 

  (EEG Coherence) 

  
  (Dynamic) 

   

 

   

  
     

  Intelligence Quotient (IQ)          
    Stanford-Binet 

Intelligence Scales (S.B.I, 2003)  Raven's Matrices  (Progressive 

Matrices) (Raven, 2000, pp. 1-48)  Wechsler Intelligence Scales 

(Wechsler, 2008)   

 EEG  
   

 EEG (Jahidin, Ali, Taib, Tahir, & Yassin, 2015, p. 2) 

 Jahidin, Taib, Tahir, Ali, Lias, Fuad, and Omar, (2012)  
 

   Alpha Ratio      
  Beta and Theta 

   Energy Spectral Density (ESD) 

 

 Alvaro Pascual-Leone and his colleagues at Harvard Medical School 

(Kauffman et al., 2002)  Cortical Plasticity 
  4   5      
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King (2012)   

 1)  Cortical Areas  

Thalamus  Limbic System  Hippocampus 

 Amygdala  Flight and Fight 

Survival  Raphe  Locus Coeruleus 

  

 2) Cortex  Pyramidal Cells  
Excitatory   Excitatory 

  1011   Cortex  108        
Mini-Columns each Processing    

 

 3)  Broca’s Vocal  Wernicke 

 

 4)   

 5)  Bilateral Dorsal Attention System 
( )   A Right-Lateralized 

Ventral Attention System  
 Right Hemisphere  

Left Hemisphere Language Areas  More Bilateral in Females 
  

 6) A Third Network 

 (Raichle & Snider, Mason et al., Fox D, Horovitz et al., 

Buckner et al)    ( ) 
 

 (Marshall)  
  

 7)  (Pagnoni et al., Ritskes et al) 
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 8) Carmelite Nuns  God Show fMRI Activations  Specific 

Frontal, Parietal, Temporal and Basal Areas  

 9)  (Beauregard & Paquette)   

 10) 

 Limbic  Cingulate Cortex  Insula 

 (Lutz et al., 2008) 

 11)  (Shaywitz et al) 

  
 Alpha  Beta     

  Alpha  Beta  (Jahidin, 

Taib, Tahir, Ali, & Lias, 2013, p. 1) 

 Mustafa et al. (2013, p. 1)   EEG  
  EEG 

 Scatterplot  Correlation Test 

     
 Ahmed, Islam, and Ahmad (2013) 

 EEG    
 EEG  

 EEG ( )   
 

 EEG    
     

       
  

 54.2 %  FFT  55.0 %  DWT 

 60.15 % 

 Jahidin, Ali, Taib, Tahir, Yassin, and Lias, (2014)       
  100 %   

88.89 %   
 Alpha 

   Theta  Beta 
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     ANN 

  100 %  88.89 %     
 

  ANN 

  
   (SVM) 

 (RBF)  

 Jahidin et al. (2015, p. 3)   EEG 

 ANN  PR  SC  EEG 

 
   

   
    

  Feed Forward 

 EEG  Brain 

Asymmetry (BA)     
 
 

     
  

  

 
  Feed Forward 

 EEG  Brain Asymmetry (BA) (Jahidin 

et al., 2015) 

 Jahidin et al. (2015, p. 6)  
 Jahidin, et al. (2015, p. 1)      

   
 Psychometric  
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   EEG       
 (ISP)  ISP  

   /    

 Intelligence Quotient (IQ)  
  

   Alpha   Beta 

 Alpha Suppression Intelligence Quotient (IQ) 

   Biasness 

 Electroencephalogram (EEG)   50  
EEG  Left Prefrontal Cortex  

  
  (Anoor et al., 2017, p. 1) 

  Neural Efficiency   

Alpha Suppression Theory Intelligence Quotient (IQ)         
 Electroencephalogram (EEG) 

 50  Prefrontal  Power Ratio  

 Theta  Neural Efficiency (Anoor 

et al., 2017, p. 1) 

  
 Alpha  Theta   

  (Azamin, Jahidin, Ali, & Taib, 

2017, p. 7) 

   
 Prefrontal   

 Electroencephalogram (EEG)  
   Prefrontal Cortex  (IQ) 

 Alpha  
Theta   

 Neural Efficiency  (Azamin et al., 2017, p. 1) 
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  Alpha  Elaborates  Alpha 

 10 Hz  
Phasic  (Azamin et al., 

2017, p. 2) 

  (Dockree, et al., 2007, pp. 900-907) 

  Alpha 

 (Foxe & Snyder, 2011, pp. 1-13) 
 (Jensen, 1993, pp. 93-96) 

  Theta Alpha 

(Klimesch, 1999, pp. 169-195)  Alpha 

  (Strijkstra et al., 2003, pp. 17-20 cited in 

Azamin et al., 2017, p. 3) 

  Theta  Alpha  
 alph  Theta  Executive 

Functions  Prefrontal Cortex 

    
Prefrontal Cortex   (Knaap 

& Ham, 2011, pp. 211-221 cited in Azamin et al., 2017, p. 2) 

   
 Prefrontal Cortex  Elaborates         

 
 Alpha  Theta  (Azamin et al., 2017, p. 3) 

  (IQ)  
 Alpha  Theta  

 Neural Efficiency  Executive 

Functions  Prefrontal Cortex 

  Prefrontal Cortex 
    

Prefrontal Cortex  

  Alpha  Theta  
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 Executive function (EF)  

 Prefrontal Cortex (Müller & Kerns, 2015, pp. 571-623) 
  

(Carlson, Zelazo, & Faja, 2013, pp. 313-743)  
 ( );  (

  ) 
 ( ) (Miyake & Friedman, 2012, pp. 8–14) 

EF    
  Diamond (2013, pp. 135–168), Loe, Chatav, & 

Alduncin (2015, pp. 331–353), Ng, Tamis-LeMonda, Yoshikawa, & Sze, (2015, pp. 139–

149) Piaget  Vigosky  
 

   Videogames (McFarlane, Sparrowhawk, & Heald, 

2002)   
   

   (Mondéjar, Hervás, Johnson, 

Gutierrez, & Latorre, 2016, p. 1) 

   Intelligence Quotient (IQ) 

 EEG  
(ISP) EEG 

   
Electroencephalograph (EEG)  Emotic Epoc+ 

  EEG 

/  /   
      

EEG 
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  3 

 
 

       
 

  
  3   

  1 

 

  2 

 

  3 

 

   1 

  
 3-1  
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 3-1    1 

 

 

 1  
  

 1 

 

 2 
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  3-1   1  2  

  1 

  2 

 
  1  2   2 

   2 

  3-2 

 

 
 

 

 

 

 2     3 – 1  

 

 

 

 

 

 

  3-2  
  1   Gardner  2 

  3 

  
 

 

 

 

 

 

 

 3-3    3 

 2       
 

 3-2    2 

 1   Gardner 

 2  

 3   

 3  

 
 1  

 2  
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  3-3   

  1   2   3 

  
 

 1      
 

 
  3   

1.  

 

2.  

 

3.  

 

 

 1   

           

 

 

            

 

 

                                                                                   
 

                                                                            
 

 

 

 

 

 

 3-4   

   

 

 

 

 

 

 

 

 

 You Tube  
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  3-4 

   

 1.  Gardner  
Armstrong (2018) 

  3-1 

 

 3-1  

     

 

 
Existential Intelligence 

 . . 1999 

 Armstrong 

 . . 2018 

 

 
 

Armstrong 

/  

1.  
(Cultural Value) 

   
  

  

 
(Science and the 

Exploration of the 

Unknown) 

  
  

 
  

 

 
 

 

- 

 
  

- 
 

 
  

- 

  

 

 

 

 

 

 

 

 

Spirit 

 

 

 

2.  
(Developmental History) 

   
  

 
  

3.  
(Psychometric Studies) 
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 3-1 ( ) 
 

   

 
Existential Intelligence 

 . . 1999 

 Armstrong 

 . . 2018 

 

 
 

Armstrong 

/  

4.  
(Evolutionary Plausibility) 

 

 

 (The 

Role of Religious 

Thinking in History) 

 

 
 

 
  

 

 

 
  

  
  

 

 
 

 

 

 

 

 

 
 

 

5.  (Symbol 

Systems) 

   
  

 

 
(The Magic of 

Mathematics) 

 
 

- 

  
- 

  
-  
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 3-1 ( ) 
 

   

 
Existential Intelligence 

 . . 1999 

 Armstrong 

 . . 2018 

 

 
 

Armstrong 

/  

  
 

  
 

 

 

 

 
 
  

Topology 

 

6.  (Exceptional 

Individuals or Savants) 

  

 
(Existential Themes 

in Literature) 

 

 
 
 Gilgamesh 

 Enkidu 

 
Leopold Bloom  

 

 

  

 

 

 

 

 

 

 (The Arts 

and the Quest for 

Existential 

Awakening) 

 

 
 
 

 

 

 

 



94 
 

 3-1 ( ) 
 

   

 
Existential Intelligence 

 . . 1999 

 Armstrong 

 . . 2018 

 

 
 

Armstrong 

/  

   

 
 
 

  
 

  

 
  

 

 

 

 
 

7.  (Brain 

Research) 

 (Temporal-

Lobe Epilepsy)  

 

 
  

  

 
(EEG) 

 Emotiv 

Epoc+ 

 

Emotiv Pro  
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 2.   You Tube ( ) 

 15   3  
 

  2.1)     4    
   

  2.2)    9     
 1-4  1-3 

  2.3)     2   
 Spirit 

 3. 

   ( )/  
/    (  )  

   3.1)    ( ) 
 15-30  (“ ”,  ) 

 You Tube 

  3.2)   ( )/  ( )  
  ( )  ( )   

  ( )/  ( ) 
 (    2  2561) 

  3.3)  /  /  (  

  )    / 
     

/  /  (   )  0.75  
(    2  2561) 
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 3-2    
     3   You Tube  

     

 

 

 

  

  

 

 
 

( ) 
 ( )/  

 ( ) 

 ( )/  
 

( ) 
1.    15 31,544 0.920 

2.   15 36,776 0.932 

3.  
 

15 21,686 0.953 

4.   15 84,356 0.926 

5.   15 12,784 0.940 

6.   15 55,508 0.760 

7.  1  15 19,208 0.809 

8.  2 

 

15 1,879 0.790 

9.  3 

 
 

15 94,100 0.935 

10.  4 / 

 

15 138,456 0.944 

11.  1  15 13,124 0.927 

12.  2 / 

 

15 211,259 0.876 

13.  3  15 13,124 0.963 

14.   15 23,682 0.943 

15. Spirit Spitit 15 118,429 0.829 

   2  2561 
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  3-2  

 15       
   1-4  1-3   

Spirit  2    10-30  (
) 

 

 2   

            
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3-5          
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  3-5        

   

 1.   
 

 2. 

   
  2.1  

 15       
   1 ( )  2 (

)  3 ( )  4 

( / )  1 ( )  2 

( / )  3 ( )   Spirit 

 2    10-30  (
)  15  

 5 

 120  
 

 100 % 

  2.2   
   3   3  1 

     1 

  1   2 

  2.3  
 

  Gardner (1999) 

  Armstrong (2018)     
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 35   1  

 3. 

   

 4.  
  

 6   S-CVI   0.82 

 S-CVI   0.91 

 5.  
  

 

  5.1    
     

  5.2    
 

  

 6.  
 

 5    2  
31    

  6.1  
   

  6.2  6.1  

  6.3   5 

 (  5    90 )  24-28  . . 2561 

  6.4  
  

 

   6.4.1    
  5 



100 
 
   6.4.2   

 3 /      
   

 

 7.          

 (  ) 
 

 3-3   

     

 
 

 

 

 

 

( ) 

 

 
( ) 

 

 

 

 
( ) 

 

 

  
( ) 

1  10 30 9 6 35 90 

2  10 30 9 6 35 90 

3  10 30 9 6 35 90 

4  10 30 9 6 35 90 

5  10 30 9 6 35 90 

6  10 30 9 6 35 90 

7  1 10 30 9 6 35 90 

8  2 10 30 9 6 35 90 

9  3 10 30 9 6 35 90 

10  4 10 30 9 6 35 90 

11  1 10 30 9 6 35 90 

12  2 10 30 9 6 35 90 

13  3 10 30 9 6 35 90 

14  10 30 9 6 35 90 

15 Spirit 10 30 9 6 35 90 
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  3-3 

  15 

   

   6  
 35     

  

 

 2  

 

 
 3   

1.   Gardner   
Armstrong (2018) 

2.  

3.    
(Rating Scale)  5    

  3-4  

 

 3-4   

    
 

 

 

  

( ) 
 (Life)  

  
 

  
   

 

 
(Think of the Fundamental 

Questions of Life)  

 
 

1-9 9 



102 
 

 3-4 ( ) 
 

   

 

 

  

( ) 
  

 
   

   
(Understanding Yourself and 

Others)  
 

  
  
 

10-18 9 

  (Meaning of 

Life)  
  

19-28 10 

 
(Spirituality)  

 
 
   

   
  

   
 

 (Spirituality) 
 

 

29-37 12 

  (Moral)  
   

    

38-47 10 
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 3-4 ( ) 
 

   

 

 

  

( ) 
 (Religion) 

 

 
 

 
 

 

 
  

(Dogma)  

 

48-54 7 

  (Way of Life) 
 

   

55-64 10 

 (Education) 

 
 

 

  
 

 (Long Life 

Learning)  
 

 

65-69 5 

  (Innovation)  

 
  

70-78 9 

 78 

 

4.  6   

 CVI    
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  4.1  

  6   I-CVI  

0.750  78   0.750  1   
   

  4.2  S-CVI   2    S-

CVI/UA  I-CVI/Ave   0.526 0.750  
    

    
    S-CVI/UA 

 3  4  41    
 5. 

 5   31     
Cronbach’s Alpha = .914 (  ) 

  3-6 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                  
 

                                                                           
 

 3-6   

 

 

 

   

  Gardner 
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  3-7 

 

 3  

 

 

 

 

 

 

 

 

 

 

 
 

   
  2   

 1   2   
  1    Allan 

and Shearer (2012)     
  2  EEG  

3  

  3-7 

  
   

     2 

     
  

   
  5    10–12   75  

 3-7   

   

 1  

 

 2  
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 137    
 –   
 4    Allan and 

Shearer (2012)  3-4 

  (Inclusions Criteria)  
(Exclusions Criteria) 

  (Inclusions Criteria)  

  5   10–12  
  

  

 1.   

 2.  

 3.        
 

 4.  
 

 5.      

 6.    
Edinburgh Handedness Inventory  Oldfield (1871) 

 80   100  

 7.   (Test of Colour-

Deficiency)   
  13  

 8.   Allan and Shearer 

(2012)    
 Percentile Rank  

60    
 Percentile Rank  39  

 9.  
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  (Exclusions Criteria)   

 1.   

 2.   

 3.  

 

 3–5    
 

   

  

 19 17 36 

 20 19 39 

 39 36 75 

 

 

  2 x 2 Factorial Pretest and Posttest Design 
(Edmonds & Kennedy, 2017, p. 77)   3-5 

 

 3-6  2x2 Factorial Pretest and Posttest Design  
 

 Group Pretest Treatment Posttest 

 A O1 X O2O3 

 B O1 X O2O3 

 C O1 X O2O3 

 D O1 X O2O3 

  

  

 A      
 B      

 C      

 D      

 X      
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 O1   
 O2   
 O3    

   
 Allan and Shearer (2012)  

  
 Percentile Rank  60  

   

Percentile Rank  39  

  

   2   
    

 1.   

  1.1        

  1.2   
(Edinburgh Handedness Inventory)  Oldfield (1971) 

  

  1.3  (Near Vision) 
   

 14   33    
  

 20/ 25  J1 

 (Schwiegerling, 2004, p. 19) 
  1.4   (Test of Colour-Deficiency)  

 Ishihara (1917)  (Test of Colour Blindness) 
   15  

    
 
 13   

 9  
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 3-7  
 

    

    

Edinburgh Handedness 

Inventory 

 Reliability = 0.95 Ransil and 

Schachter (1994) 

 (Near 
Vision) 

 20/ 25 

 J1 

 Schwiegerling 

(2004) 

    Ishihara (1917) 

 (Scale for 

Existential Thinking) 

 60 

  39 

 

Internal 

Consistency = 0.93 

CFI = .98 

RMSEA = .06 

Allan and Shearer 

(2012) 

 

 2.  

   2   1)  
   2)  Emotiv 

Epoc+ 

  2.1  

    
  Paper and Pencil   41 

   
  2.2  

  EEG  
  Emotiv Epoc+  Emotiv Pro  

AF3, F7, F3, FC5, T7, P7, O1, O2, P8, T8, FC6, F4, F8  AF4 

  

  2   

1.  

1.1    
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   1.2   
  

   1.3   
     

   1.4   5  

   
  

   1.5   
  

   1.6   

  
   Allan and Shearer (2012) 

   1.7   
   75  

 3-8 

 

 3-8  

 
 

 ( )  ( ) 

 ( ) 

 19 17 36 

 20 19 39 

 ( ) 39 36 75 

 

  3-8   75  
       36    39  
   

  39    36  
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  19   
  17    

 20      19  

  

   1.8  
    

 

 2.  

   
 

  5  5 
 . . 2561  12  . . 2561  08.30–16.00 . 

  2    1 

 
 3-9  2   3-10 

  1 

  3-9 

 

 3-9   

     

 

 - -    

 ( ) 
1 5 .  2561 08.30 – 10.00 . 1  75 

  10.00 – 11.30 . 2 75 

     

  12.30 – 14.00 . 3 75 

  14.00 – 15.30 . 4 75 

2 8 .  2561 08.30 – 10.00 . 5 75 

  10.00 – 11.30 . 
 

6 

 

75 
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 3-9 ( ) 
 

   

 - -    

 ( ) 
  12.30 – 14.00 . 

14.00 – 15.30 . 
7 

8 

75 

75 

3 9 .  2561 08.30 – 10.00 . 9  75 

  10.00 – 11.30 . 10 75 

     

  12.30 – 14.00 . 11 75 

  14.00 – 15.30 . 12 75 

4 10 .  2561 08.30 – 10.00 . 13  75 

  10.00 – 11.30 . 14 75 

     

  12.30 – 14.00 . 15 75 

 

  3-9   
15   4     

  08.30–11.30 .  2    12.30–15.30 .  2  
 1    4  

 15   4    

1.  (Pretest)  

2.  

     
  3-9  

3.   15  

 (Posttest)  
  2   
       

    
  15 
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 4.     
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 6.  
 

 7.  
   

8.   
    

 

 9.         

  
15  
 10. 

 

  
   

 11.  (EEG Signal Processing) 

  

Emotiv Epoc+  Emotiv Pro 

  

         
      

   
              

  
   



116 
 

 
  

  

 1.      

 

2.  (Scale for  

Existential Thinking)       
   

3. 

         
 (t-test)  2   

(Independent t-test) 

4. 

  
  (t-test)  2 

 (Independent t-test) 

5. 

  
  2-way ANOVA 

 6.  

        
 (t-test) 

7. 

   
  

  2-way ANOVA 
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 4 

 
 

 
:   

1) 
 2) 

 Gardner  3) 

 

 3    

  1 
 

  2 

 Gardner 

  3 
    

1.  

2.   

  
  

 

  3.     
 

  
 

 
      

    

n   (Sample Size) 

M   (Sample Mean) 

SD   (Standard Deviation) 
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MD   (Mean Different) 

CV   (Coefficient of Variation) 
n   

t   (t-test) 

df   (Degrees of Freedom) 

SS   
(Sum of Square) 

MS   (Mean of Square) 

ES   (Effect Size) 

P   

F   
HEI   
LEI   
HMEI    
LMEI   
HFeEI   
LFeEI   
   

 1 

  
   

  2   
 1.   

  
  1.1         

  
  1.2   
  1.3    
 2.       

   
2.1  
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2.2  

              
 

  
  

2   
    1.  

  90   15  
  4-1 

 

 4-1   
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1  10 

2   1 3 

3   1 15 

4   2 3 
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6   2 15 
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 4-2         
      

 

    

1 

 

 1.  

    

2.  

3.  

1.    

    

2.   
3.  (EI Session 1) 

2  1.  

2.  

1.   

    

  
 2.   

3.  (EI Session 2) 
3 

   
1.  

2.  

1.   

 

2.   
3.  (EI Session 3) 

4  1.  

2.  

1.    
    

2.   
3.  (EI Session 4) 

5 

 

 1.  

2.  

1.    
    

2.   
3.  (EI Session 5) 

6  1.  

2.  

1.      
 

2.   
3.  (EI Session 6) 

7 

 

 1 1.  

2.  

1.    
    

2.   
3.  (EI Session 7) 

8  2 1.  

2.  

1.    
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 4-2 ( ) 
 

    

   2.   
3.  (EI Session 8) 

9 

 

 3 1.  

2.  

1.     
     

2.   
3.  (EISession 9) 

10 

 

 4 1.  

2.  

1.    /  
      

     

2.   
3.  (EI Session 10) 

11 

 

 1 1.  

2.  

1.    

     

2.   
3.  (EI Session 11) 

12 

 

 2 1.  

2.  

1.    /  

    

2.   
3.  (EI Session 12) 

13 

 

 3 1.  

2.  

1.    

    

2.   
3.  (EI Session 13) 

14 

 

 1.  

2.  

1.    

     

2.   
3.  (EI Session 14) 

15 Spirit 1.  

2.  

1.   Spirit   

    

2.   
3.  (EI Session 15) 
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   1.3 

  
 

   6   

1)  

2)  

3)  

4)   
5)  

6)  

     
  

 1.  

     
  6   2             

   

  6   I-CVI       

 0.750     

 S-CVI    2    S-CVI/ 

UA  S-CVI/ Ave   0.822  0.908  
    

 2.  

 
       

 (  )   
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 2   

 Gardner 

     
  3   1)  2) 

  3)    
1.   

2.   
2.1  

  ( )  S-CVI/ UA (universal 

agreement)  3-4 

 (Waltz et al., 2005, p. 155; Waltz & Bausell, 1981, p. 71) 
 (Rating Scale)  4 

  

   1   

   2   

   3   

   4   

 
 

 100  CVI   78  
 41    1-14, 16-17, 19, 21-

22, 26, 29-30, 34-35, 48-54, 59-62, 64-68  77  

S-CVI/ UA     = 41/78  

       = 0.526 

  52.60  

  I-CVI/ Ave  
 I-CVI   I-CVI 

  

I-CVI/ Ave    = 65.626/78  

= 0.750 
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2.2   

 2.2.1   6   I-CVI  

 0.750   77   0.750  1  
    S-CVI   2   

 S-CVI/ UA  I-CVI/ Ave   0.526  
0.750      
   

      
 S-CVI/ UA  3  4  41    

   2.2.2  
 

 5  31   
  2    

41  (Cronbach’s Alpha Coefficient)  0.914 
 0.2    41          

 3.   
  Opensesame  41   

  
  3.1  

 Application  Opensesame 

   Windows 10  
  3.2   Microsoft Office Excel 

 Opensesame Version 3.1 

 Text File  Folder  
  Opensesame    

   4-1 
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 4-3     

      

 

 

 HMEI 

(n = 19) 

 LMEI 

(n = 17) 

 HFeEI 

(n = 20) 
 LFeEI 

 (n = 19) 

 

(n = 75) 

       
 

  

 19 25.3 17 22.7 20 26.7 19 25.3 75 100.0 

 19 25.3 17 22.7 20 26.7 19 25.3 75 100.0 

  

  4-3    52               
  48                     

   4    HMEI   LMEI  HFeEI 

  LFeEI 

 2  
      

 
  4-4, 4-5  4-6  

 

 4-4    

      5   

                  

       
 n  

(n=36) 

 

(n=39) 

 

MD 

 

t 

 

p 

M SD M SD 

 75 2.38 0.57 2.69 0.61 0.31 7.66* <.05 

 75 2.65 0.48 2.70 0.68 0.05 .12 .73 

 

  4-4  
 5  
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  .05 

   
 

 4-5    

      5   

      

       
 n HEI 

(n=39) 

LEI 

(n=36) 

t p 

M SD M SD 

 75 2.86 0.52 2.19 0.48 36.71* <.05 

 75 2.91 0.60 2.42 0.47 15.21* <.05 

 

  4-5  
 5  

  
  

  
 .05  
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 4-6  

      

      

 

  SS df MS F p 

  1.74 1 1.74 7.66* <.05 

 EI 8.35 1 8.35 36.71** <.01 

 *EI .71 1 .71 3.13 .08 

  .03 1 .03 .12 .73 

 EI 4.18 1 4.18 15.20** <.01 

 *EI 1.61 1 1.61 5.86* <.05 

  

  4-6   
 .05  

  
 .05 

  .05  

 

 3  
        

     
  

  
   

  4-7 
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 4-7    

       

       

 

 

 

 

(n=36) 
 

(n=39) 

 

F 

 

p 

M SD M SD 

AF3_THETA 19.25 42.36 28.66 52.07 .73 .40 

F7_THETA 23.66 36.72 49.21 63.25 4.48* <.05 

F3_THETA 13.55 26.51 19.10 39.68 .50 .48 

FC5_THETA 12.89 25.44 23.45 49.45 1.32 .25 

T7_THETA 9.90 25.23 24.92 56.58 2.14 .15 

P7_THETA 9.74 20.79 17.53 41.96 1.01 .32 

O1_THETA 10.89 21.93 22.64 47.85 1.81 .18 

O2_THETA 9.15 8.05 22.59 48.27 2.72 .10 

P8_THETA 10.01 13.94 27.57 68.75 2.26 .14 

T8_THETA 15.27 35.00 18.23 51.21 .08 .77 

FC6_THETA 10.15 8.29 24.16 45.13 3.36 .07 

F4_THETA 13.31 30.87 19.22 44.04 .45 .51 

F8_THETA 21.68 51.77 45.93 57.51 3.66 .06 

AF4_THETA 19.01 37.07 27.17 47.22 .69 .41 

AF3_ALPHA 5.87 9.54 9.08 16.61 1.03 .31 

F7_ALPHA 8.33 19.44 11.65 18.73 .57 .45 

F3_ALPHA 5.61 9.06 7.41 13.93 .44 .51 

FC5_ALPHA 6.27 16.03 7.75 15.86 .16 .69 

T7_ALPHA 4.22 9.59 8.89 19.17 1.74 .19 

P7_ALPHA 4.78 9.83 6.11 15.18 .20 .66 

O1_ALPHA 5.31 11.31 8.57 16.64 .97 .33 

O2_ALPHA 6.48 4.83 9.24 16.23 .96 .33 

P8_ALPHA 5.57 4.89 9.15 19.45 1.15 .29 

T8_ALPHA 5.67 5.92 6.67 17.16 .11 .74 
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 4-7 ( ) 
 

      

 

 
 

(n=36) 

 

(n=39) 

 

F 

 

P 

M SD M SD 

FC6_ALPHA 5.07 3.29 9.11 14.98 2.51 .12 

F4_ALPHA 7.01 17.59 6.90 12.73 .00 .97 

F8_ALPHA 6.66 6.77 12.21 15.44 3.95 .05 

AF4_ALPHA 6.91 10.46 8.56 14.03 .33 .57 
AF3_LOW_BETA 2.79 3.18 4.76 9.50 1.41 .24 

F7_LOW_BETA 3.58 5.62 4.73 8.78 .45 .51 

F3_LOW_BETA 2.88 3.95 3.82 8.19 .39 .53 

FC5_LOW_BETA 3.38 6.88 3.93 8.37 .10 .76 

T7_LOW_BETA 3.01 5.74 5.28 10.81 1.26 .27 

P7_LOW_BETA 2.58 4.08 3.25 8.44 .19 .67 

O1_LOW_BETA 2.96 6.20 4.03 8.32 .39 .53 

O2__LOW_BETA 3.54 4.00 4.16 8.61 .15 .70 

P8_LOW_BETA 3.02 2.88 5.60 12.85 1.39 .24 

T8_LOW_BETA 3.27 3.15 3.63 9.39 .05 .83 

FC6_LOW_BETA 2.94 2.50 4.54 8.19 1.27 .26 

F4_LOW_BETA 3.65 7.19 3.77 7.80 .00 .95 

F8_LOW_BETA 3.61 3.54 5.64 8.37 1.83 .18 

AF4_LOW_BETA 3.85 5.75 3.84 6.98 .00 1.00 

AF3_HIGH_BETA 2.22 3.45 4.69 16.12 .81 .37 

F7_HIGH_BETA 2.24 2.95 4.28 16.18 .56 .46 

F3_HIGH_BETA 1.76 2.69 4.66 19.96 .75 .39 

FC5_HIGH_BETA 1.91 2.57 4.24 16.37 .71 .40 

T7_HIGH_BETA 2.53 3.38 5.14 16.64 .86 .36 

P7_HIGH_BETA 1.53 2.36 1.88 5.65 .12 .73 

O1_HIGH_BETA 1.64 3.30 4.09 17.35 .70 .41 

O2_HIGH_BETA 2.11 3.77 4.38 18.27 .53 .47 
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 4-7 ( ) 
 

      

 

 
 

(n=36) 

 

(n=39) 

 

F 

 

p 

M SD M SD 

P8_HIGH_BETA 1.62 2.08 8.91 36.39 1.44 .33 

T8_HIGH_BETA 2.16 2.36 4.21 17.65 .48 .49 

FC6_HIGH_BETA 1.97 2.15 4.51 16.47 .84 .36 

F4_HIGH_BETA 2.02 3.23 4.89 18.46 .84 .36 

F8_HIGH_BETA 2.44 2.69 4.89 16.00 .82 .37 

AF4_HIGH_BETA 2.87 4.48 4.46 17.31 .29 .60 

AF3_GAMMA 2.18 3.70 5.32 24.45 .58 .45 

F7_GAMMA 2.27 4.45 5.00 24.54 .44 .51 

F3_GAMMA 1.84 3.88 3.96 20.18 .38 .54 

FC5_GAMMA 1.63 2.92 4.82 24.57 .60 .44 
T7_GAMMA 2.34 4.12 5.46 24.82 .55 .46 

P7_GAMMA 1.73 3.76 1.78 7.23 .00 .97 

O1_GAMMA 1.27 2.60 4.41 23.82 .62 .44 

O2_GAMMA 2.09 4.91 4.08 21.15 .31 .58 

P8_GAMMA 1.53 2.63 9.07 42.07 1.15 .33 

T8_GAMMA 1.69 2,43 4.86 25.42 .48 .50 

FC6_GAMMA 1.47 2.03 5.03 25.15 .71 .40 

F4_GAMMA 2.02 3.70 3.28 14.44 .26 .61 

F8_GAMMA 1.85 2.45 5.21 24.50 .67 .42 

AF4_GAMMA 2.38 4.24 4.71 23.49 .34 .56 

 

  4-7 

   

   
 F7_THETA  .05 

    4-2  4-3 
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 4-8    

       

       

      

 

 

 

HEI 

(n=39) 

LEI 

(n=36) 

 

F 

 

p 

M SD M SD 

AF3_THETA 18.10 37.68 30.69 56.21 1.31 .26 

F7_THETA 27.61 43.21 47.06 61.74 2.53 .12 

F3_THETA 14.20 33.87 18.86 34.23 .35 .56 

FC5_THETA 17.01 38.25 19.86 42.06 .09 .76 

T7_THETA 18.03 45.61 17.37 44.42 .00 .95 

P7_THETA 10.22 32.50 17.66 34.64 .92 .34 

O1_THETA 16.29 35.74 17.78 40.65 .03 .87 

O2_THETA 14.85 33.79 17.53 38.04 .10 .75 

P8_THETA 23.41 61.49 14.51 36.64 .57 .45 

T8_THETA 13.72 38.12 20.16 49.77 .40 .53 

FC6_THETA 17.04 38.77 17.86 27.43 .01 .92 

F4_THETA 16.19 41.74 16.59 34.43 .38 .96 

F8_THETA 30.01 46.61 38.92 64.68 .49 .49 

AF4_THETA 18.50 35.56 28.40 49.05 1.01 .32 

AF3_ALPHA 6.27 10.59 8.91 16.45 .69 .41 

F7_ALPHA 6.92 10.88 13.45 24.77 2.25 .14 

F3_ALPHA 5.27 9.68 7.93 13.75 .95 .33 

FC5_ALPHA 5.87 10.80 8.31 20.04 .44 .51 

T7_ALPHA 6.43 14.29 6.89 16.76 .02 .90 

P7_ALPHA 3.96 10.84 7.10 14.66 1.12 .29 

O1_ALPHA 6.31 10.58 7.76 17.65 .19 .67 

O2_ALPHA 7.61 9.88 8.24 14.40 .05 .83 

P8_ALPHA 8.46 15.10 6.32 13.84 .41 .52 
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 4-8 ( ) 
 

      

 

 

HEI 

(n=39) 

LEI 

(n=36) 

 

F 

 

P 

M SD M SD 

T8_ALPHA 5.90 11.00 6.50 14.95 .04 .84 

FC6_ALPHA 6.61 11.00 7.78 11.46 .71 .65 

F4_ALPHA 6.13 12.00 7.85 18.10 .56 .63 

F8_ALPHA 9.09 11.03 10.04 13.74 1.00 .74 

AF4_ALPHA 6.56 9.94 9.07 14.62 .77 .38 
AF3_LOW_BETA 3.16 5.63 4.53 8.65 .67 .42 

F7_LOW_BETA 3.37 5.83 5.04 8.81 .95 .33 

F3_LOW_BETA 2.78 5.38 4.02 7.53 .68 .41 

FC5_LOW_BETA 3.17 5.75 4.22 9.33 .35 .56 

T7_LOW_BETA 4.00 8.50 4.39 9.17 .03 .85 

P7_LOW_BETA 2.38 6.50 3.52 6.90 .55 .46 

O1_LOW_BETA 3.10 5.34 3.96 9.10 .26 .61 

O2__LOW_BETA 3.66 5.66 4.09 7.86 .08 .79 

P8_LOW_BETA 5.21 11.14 3.44 7.40 .65 .42 

T8_LOW_BETA 3.37 6.51 3.55 7.73 .01 .91 

FC6_LOW_BETA 3.48 6.25 4.09 6.15 .00 .67 

F4_LOW_BETA 3.14 6.55 4.33 8.39 .47 .49 

F8_LOW_BETA 4.41 6.00 4.94 7.18 .12 .73 

AF4_LOW_BETA 3.36 5.54 4.36 7.22 .45 .50 

AF3_HIGH_BETA 4.14 15.98 2.82 4.26 .22 .63 

F7_HIGH_BETA 4.08 16.11 2.47 3.45 .34 .56 

F3_HIGH_BETA 4.27 19.88 2.17 3.58 .39 .54 

FC5_HIGH_BETA 4.03 16.25 2.15 3.44 .46 .50 

T7_HIGH_BETA 4.88 16.58 2.81 3.87 .53 .47 

P7_HIGH_BETA 1.71 5.42 1.72 2.89 .00 1.00 

O1_HIGH_BETA 3.88 17.28 1.87 3.81 .47 .50 
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 4-8 ( ) 
 

      

 

 

HEI 

(n=39) 

LEI 

(n=36) 

 

F 

 

P 

M SD M SD 

O2_HIGH_BETA 4.15 18.21 2.35 4.21 .34 .56 

P8_HIGH_BETA 8.80 36.37 1.75 2.85 1.34 .33 

T8_HIGH_BETA 4.18 17.53 2.19 3.23 .45 .50 

FC6_HIGH_BETA 4.11 16.44 2.40 2.75 .21 .54 

F4_HIGH_BETA 4.57 18.39 2.37 3.88 .24 .48 

F8_HIGH_BETA 4.54 15.95 2.82 3.22 .40 .53 

AF4_HIGH_BETA 4.41 17.28 2.92 4.64 .25 .62 

AF3_GAMMA 5.30 24.43 2.20 3.81 .57 .45 

F7_GAMMA 5.07 24.53 2.20 4.43 .48 .49 

F3_GAMMA 3.98 20.18 1.81 3.87 .40 .53 

FC5_GAMMA 4.88 24.56 1.57 2.99 .65 .42 
T7_GAMMA 5.59 24.81 2.21 4.11 .65 .42 

P7_GAMMA 1.88 7.74 1.62 3.74 .03 .86 

O1_GAMMA 4.48 23.82 1.19 2.53 .68 .41 

O2_GAMMA 4.15 21.15 2.02 4.89 .35 .56 

P8_GAMMA 9.15 42.06 1.46 2.61 1.20 .33 

T8_GAMMA 5.00 25.40 1.54 2.46 .66 .42 

FC6_GAMMA 5.02 25.16 1.49 1.95 .18 .40 

F4_GAMMA 3.56 14.44 1.72 3.59 .48 .46 

F8_GAMMA 5.20 24.50 1.86 2.40 .66 .42 

AF4_GAMMA 4.91 23.46 2.15 4.24 .48 .49 

 

  4-8  
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 4-9  

       THETA   
        

       

 

 

 

 (n = 36)  (n = 39)  

F 

 

p HMEI LMEI HFeEI LFeEI 

M SD M SD M SD M SD   

AF3_THETA 24.22 44.97 8.24 17.78 20.29 33.57 16.37 29.64 .64 .60 

F7_THETA 48.17 61.38 33.53 56.01 30.45 43.07 35.60 55.12 .40 .07 

F3_THETA 22.66 38.71 20.79 47.23 11.04 21.18 11.99 25.60 .57 .63 

FC5_THETA 21.97 43.55 20.91 54.89 13.67 26.07 17.49 34.63 .17 .92 

T7_THETA 28.55 61.26 21.65 55.66 9.01 16.91 12.49 30.20 .75 .53 

P7_THETA 17.75 40.24 21.90 50.86 6.00 9.40 10.77 21.28 .83 .48 

O1_THETA 21.67 49.66 21.87 43.87 12.60 29.04 12.60 27.55 .36 .79 

O2_THETA 19.46 48.15 21.58 48.67 10.81 13.58 13.56 23.12 .36 .78 

P8_THETA 19.79 49.20 38.58 90.26 9.46 12.79 11.28 17.72 1.23 .31 

T8_THETA 15.85 50.23 27.58 56.76 5.92 9.03 19.62 46.94 .77 .51 

FC6_THETA 22.05 39.24 25.57 54.53 11.22 9.40 12.09 14.25 .83 .48 

F4_THETA 12.59 17.97 22.80 59.28 15.71 29.93 15.14 39.17 .22 .88 

F8_THETA 44.27 59.91 31.92 59.20 20.75 15.01 40.67 74.19 .68 .57 

AF4_THETA 25.44 36.61 36.25 69.42 19.55 32.85 13,31 19.98 .94 .43 

 

  4-9  
 THETA  

  
   HMEI LMEI HFeEI  LFeEI  THETA  

 (Frontal Lobe)  F7 >F8 >AF3 > AF4 > FC5 > FC6 > F3  

F4  
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 4-10  THETA  

        

               
     
   

  SS df MS F p 

AF3_THETA  1498.17 1 1498.17 .65 .42 

 EI 3025.37 1 3025.37 1.32 .25 

 *EI 791.45 1 791.45 .35 .56 

F3_THETA  488.21 1 488.21 .42 .52 

 EI 456.86 1 456.86 .39 .53 

 *EI 1465.70 1 1465.70 1.26 .27 

F4_THETA  593.14 1 593.14 .40 .53 

 EI 6.61 1 6.61 .00 .98 

 *EI 847.84 1 847.84 .57 .45 

T7_THETA  4045.04 1 4045.04 2.01 .16 

 EI 6.09 1 6.09 .00 .96 

 *EI 1034.93 1 1034.93 .51 .48 

O1_THETA  2471.65 1 2471.65 1.70 .20 

 EI 45.06 1 45.06 .03 .86 

 *EI 593.47 1 593.47 .41 .53 

P8_THETA  5576.09 1 5576.09 2.16 .15 

 EI 1431.51 1 1431.51 .56 .46 

 *EI 1934.48 1 1934.48 .75 .39 

FC6_THETA  3575.61 1 3575.61 3.19 .08 

 EI 11.46 1 11.46 .01 .92 

 *EI 317.31 1 317.31 .28 .60 

F8_THETA  10492.86 1 10492.86 3.45 .07 

 EI 1504.63 1 1504.63 .49 .48 

 *EI 1955.44 1 1955.44 .64 .43 
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  4-10 

 THETA  
 

   

  

 4-11   
      ALPHA  

             
                   
 

 

 

 (n = 36)  (n = 39)  

F 

 

p HMEI LMEI HFeEI LFeEI 

M SD M SD M SD M SD   

AF3_ALPHA 8.24 17.78 10.39 19.05 6.84 9.07 5.01 5.38 .49 .68 

F7_ALPHA 10.65 18.18 9.51 15.66 8.53 14.96 11.56 22.40 .09 .96 

F3_ALPHA 8.93 15.12 7.28 13.54 5.57 11.13 4.53 5.83 .50 .68 

FC5_ALPHA 7.99 17.35 6.50 14.82 4.73 6.58 9.01 21.90 .26 .85 

T7_ALPHA 11.24 23.45 6.31 14.87 3.70 5.53 5.47 12.86 .84 .48 

P7_ALPHA 6.83 15.95 8.39 18.77 2.28 2.98 4.84 8.79 .79 .51 

O1_ALPHA 8.65 19.65 7.21 12.32 5.46 9.61 6.80 14.78 .16 .92 

O2_ALPHA 8.94 19.01 8.97 13.76 6.81 6.57 7.09 9.44 .16 .91 

P8_ALPHA 8.80 19.01 11.12 21.68 4.64 5.24 5.07 4.91 .76 .52 

T8_ALPHA 6.39 19.55 9.18 15.81 3.32 4.16 6.34 7.11 .62 .61 

FC6_ALPHA 8.70 5.24 8.72 5.72 5.43 3.79 6.08 5.95 .44 .72 

F4_ALPHA 5.19 6.85 7.71 16.69 6.21 9.17 8.83 23.50 .41 .89 

F8_ALPHA 12.28 17.79 10.12 15.21 7.51 5.02 8.42 8.93 .55 .65 

AF4_ALPHA 8.01 12.44 10.21 17.67 7.03 9.60 6.08 9.61 .35 .78 

 

  4-11  
 ALPHA  
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   ALPHA  
 HMEI  F7 T7  F8  LMEI  AF3 T8  F8  LFeEI 
 AF7 

  

 4-12   ALPHA  

       

       

       
 

  SS df MS F p 

F4_ALPHA  1.38 1 1.38 .01 .94 

 EI 64.10 1 64.10 .27 .60 

 *EI 185.33 1 185.33 .79 .38 

T7_ALPHA  390.94 1 390.94 1.62 .21 

 EI 4.32 1 4.32 .02 .89 

 *EI 91.38 1 91.38 .38 .54 

T8_ALPHA  19.33 1 19.33 .11 .74 

 EI 5.79 1 5.79 .03 .86 

 *EI 9.61 1 9.61 .06 .82 

O1_ALPHA  187.78 1 187.78 .89 .35 

 EI 40.76 1 40.76 .19 .66 

 *EI 64.28 1 64.28 .31 .58 

O2_ALPHA  148.64 1 148.64 .98 .33 

 EI 4.90 1 4.90 .03 .86 

 *EI 55.43 1 55.43 .37 .55 

 
  4-12 

 ALPHA  
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 4-13   

       LOW_BETA  

         

        
 

 

 

 (n = 36)  (n = 39)  

F 

 

p HMEI LMEI HFeEI LFeEI 

M SD M SD M SD M SD   

AF3_LOW_BETA 4.01 9.24 4.22 8.08 4.06 7.13 3.01 4.02 .11 .98 

F7_LOW_BETA 4.66 9.42 4.90 8.41 3.17 4.53 4.11 7.11 .20 .89 

 F3_LOW_BETA 3.99 6.34 3.99 7.89 3.41 7.68 2.16 3.00 .32 .81 

FC5_LOW_BETA 4.22 9.10 3.60 7.89 2.64 3.79 4.25 9.22 .18 .91 

T7_LOW_BETA 6.69 13.01 3.60 8.23 2.91 4.32 3.56 7.59 .71 .55 

P7_LOW_BETA 3.43 8.07 4.33 10.11 1.47 2.05 2.70 4.25 .60 .62 

O1_LOW_BETA 4.07 9.78 3.67 6.68  2.68 2.47 3.70 8.03 .12 .95 

O2__LOW_BETA 4.41 9.93 4.51 8.01 2.88 2.86 3.77 4.67 .22 .88 

P8_LOW_BETA 4.62 9.94 7.66 16.38 2.61 3.11 2.99 2.92 1.04 .38 

T8_LOW_BETA 3.40 10.16 5.17 9.34 2.01 2.85 3.45 3.35 .58 .63 

FC6_LOW_BETA 4.56 8.02 4.74 9.11 2.87 2.36 3.09 3.09 .45 .72 

F4_LOW_BETA 2.72 3.33 4.50 9.69 3.72 6.87 4.00 9.10 .18 .91 

F8_LOW_BETA 5.81 8.98 5.26 8.48 3.61 3.00 4.10 4.39 .45 .72 

AF4_LOW_BETA 3.81 6.31 5.27 9.58 3.08 3.07 3.38 5.72 .40 .75 

      
  4-13 

  LOW_BETA  
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 4-14    
     LOW_BETA   
       

       
 

  SS df MS F p 

T7_LOW_BETA  90.85 1 90.85 1.16 .28 

 EI 3.38 1 3.38 .04 .84 

 *EI 44.10 1 44.10 .57 .46 

T8_LOW_BETA  2.54 1 2.54 .05 .83 

 EI .49 1 .49 .01 .92 

 *EI 1.94 1 1.94 .04 .85 

O1_LOW_BETA  19.24 1 19.24 .35 .56 

 EI 15.01 1 15.01 .27 .61 

 *EI 20.42 1 20.42 .37 .55 

F4_LOW_BETA  119 1 119 .00 .96 

 EI 20.57 1 20.57 .49 .48 

 *EI 33.31 1 33.31 .80 .37 

 
  4-14 

 LOW_BETA  
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 4-15  

       HIGH_BETA  

         

        
      

 

 

 (n = 36)  (n = 39)  

F 

 

p HMEI LMEI HFeEI LFeEI 

M SD M SD M SD M SD   

AF3_HIGH_BETA 1.91 3.07 8.05 24.28 2.63 3.10 1.96 2.73 1.10 .36 

F7_HIGH_BETA 1.97 3.23 7.89 24.25 1.57 1.75 2.36 3.37 1.12 .34 

F3_HIGH_BETA 1.94 3.01 8.05 30.07 1.90 3.31 1.34 2.45 .96 .42 

FC5_HIGH_BETA 1.91 3.21 7.11 24.60 1.94 2.53 2.02 3.11 .81 .49 

T7_HIGH_BETA 3.81 2.56 7.43 24.43 2.22 2.20 2.56 4.05 .67 .58 

P7_HIGH_BETA 1.45 2.77 2.94 8.12 1.06 1.40 1.58 2.82 .61 .61 

O1_HIGH_BETA 1.53 3.19 7.38 20.12 1.30 1.94 2.01 4.18 .91 .44 

O2_HIGH_BETA 1.59 3.11 8.06 27.52 1.54 1.62 2.56 4.86 .95 .42 

P8_HIGH_BETA 1.77 3.14 17.91 54.56 1.78 2.45 1.70 2.51 1.19 .17 

T8_HIGH_BETA 1.47 3.24 8.38 6.39 1.29 1.73 2.41 2.66 1.23 .30 

FC6_HIGH_BETA 2.20 2.87 7.58 24.83 1.93 1.69 1.97 2.54 .94 .42 

F4_HIGH_BETA 2.19 4.03 8.16 27.62 2.21 3.62 2.06 3.73 .86 .46 

F8_HIGH_BETA 2.72 3.37 8.14 24.01 1.00 1.61 2.54 3.11 1.19 .75 

AF4_HIGH_BETA 1.91 2.32 8.84 26.39 2.19 1.72 2.46 3.84 .40 .75 

 

  4-15 

 HIGH_BETA 
  

    LMEI  P8 

 HMEI HFeEI  LFeEI  HMEI HFeEI  LFeEI  
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 4-16    
      HIGH_BETA   
        

        
 

  SS df MS F p 

AF3_HIGH_BETA  105.42 1 105.42 .74 .39 

 EI 28.52 1 28.52 .20 .66 

 *EI 146.49 1 146.49 1.03 .31 

F7_HIGH_BETA  71.03 1 71.03 .50 .48 

 EI 43.35 1 43.35 .31 .58 

 *EI 143.18 1 143.18 1.01 .31 

FC5_HIGH_BETA  93.94 1 93.94 .65 .42 

 EI 60.63 1 60.63 .42 .52 

 *EI 137.93 1 137.93 .96 .33 

FC6_HIGH_BETA  112.65 1 112.65 .77 .38 

 EI 50.29 1 50.29 .35 .56 

 *EI 125.56 1 125.56 .87 .36 

T7_HIGH_BETA  116.96 1 116.96 .78 .38 

 EI 71.61 1 71.61 .48 .49 

 *EI 229.78 1 229.78 1.54 .22 

T8_HIGH_BETA  72.56 1 72.56 .44 .51 

 EI 68.51 1 68.51 .41 .52 

 *EI 130.71 1 130.71 .79 .38 

P7_HIGH_BETA  1.87 1 1.87 .10 .76 

 EI .018 1 .018 .00 .98 

 *EI 13.73 1 13.73 .70 .41 

O1_HIGH_BETA  103.36 1 103.36 .64 .43 

 EI 68.84 1 68.84 .42 .52 

 *EI 185.75 1 185.75 1.14 .29 

O2_HIGH_BETA  87.17 1 87.17 .48 .49 
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 4-16 ( ) 
 

     

  SS df MS F p 

 EI 54.26 1 54.26 .30 .59 

 *EI 191.73 1 191.73 1.05 .31 

F4_HIGH_BETA  142.01 1 142.01 .78 .38 

 EI 82.44 1 82.44 .45 .50 

 *EI 221.13 1 221.13 1.21 .28 

F8_HIGH_BETA  103.38 1 103.38 .75 .39 

 EI 49.57 1 49.57 .36 .55 

 *EI 167.69 1 167.69 1.22 .27 

AF4_HIGH_BETA  39.78 1 39.78 .24 .63 

 EI 34.24 1 34.24 .21 .65 

 *EI 252.19 1 252.19 1.52 .22 

 
  4-16 

 HIGH_BETA 
  

   

  

 4-17  

       GAMMA  

                     

        
 

 

 

 (n = 36)  (n = 39)  

F 

 

p HMEI LMEI HFeEI LFeEI 

M SD M SD M SD M SD   

AF3_GAMMA 1.04 1.04 10.82 37.04 2.00 2.44 2.22 3.25 1.16 .33 

F7_GAMMA 0.98 1.06 11.41 37.21 1.18 1.28 2.13 3.17 1.40 .25 

F3_GAMMA 0.79 0.93 9.01 30.67 1.15 1.40 1.53 3.02 1.26 .29 



145 
 

 4-17 ( ) 
 

         

 

 

 (n = 36)  (n = 39)  

F 

 

p HMEI LMEI HFeEI LFeEI 

M SD M SD M SD M SD 

T7_GAMMA 0.88 1.05 10.34 37.20 1.35 1.75 1.43 2.55 1.16 .49 

T7_GAMMA 2.01 2.70 11.02 37.66 1.47 1.72 2.21 3.35 1.13 .34 

P7_GAMMA 0.59 0.64 4.29 12.08 0.79 1.80 1.68 3.36 1.39 .25 

O1_GAMMA 0.56 0.72 9.62 36.03 0.76 1.27 1.48 3.05 1.13 .34 

O2_GAMMA 0.67 0.73 9.74 32.23 0.89 1.21 2.02 4.00 1.37 .26 

P8_GAMMA 0.74 0.71 19.79 63.13 1.26 2.10 1.76 3.21 1.57 .18 

T8_GAMMA 0.60 0.79 10.60 38.37 0.88 1.26 2.18 3.01 1.18 ..32 

FC6_GAMMA 1.01 1.01 10.33 38.45 1.23 1.34 1.56 2.53 1.10 .36 

F4_GAMMA 1.17 1.95 6.92 21.90 1.12 1.34 2.01 3.77 1.20 .32 

F8_GAMMA 1.30 1.33 10.66 36.99 1.21 1.19 2.09 3.02 1.20 .32 

AF4_GAMMA 0.93 0.76 10.54 35.62 1.50 1.39 2.21 3.83 1.23 .30 

 

  4-17 

 GAMMA  
        

    LMEI  GAMMA 
 AF3, FC5, T7, P8, T8, FC6, F8  AF3 

  

 4-18   GAMMA  
        

               
        
 

  SS df MS F p 

AF3_GAMMA  167.14 1 167.14 .53 .47 

 EI 162.98 1 162.98 .51 .48 
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 4-18 ( ) 
 

     

  SS df MS F p 

 *EI 434.15 1 434.15 1.37 .25 

F7_GAMMA  123.63 1 123.63 .38 .54 

 EI 136.53 1 136.53 .42 .52 

 *EI 467.27 1 467.27 1.45 .23 

F3_GAMMA  73.30 1 73.30 .33 .56 

 EI 76.65 1 76.65 .35 .56 

 *EI 316.75 1 316.75 1.44 .23 

FC5_GAMMA  174.23 1 174.23 .55 .46 

 EI 188.41 1 188.41 .59 .45 

 *EI 384.77 1 384.77 1.21 .28 

T7_GAMMA  162.50 1 162.50 .50 .48 

 EI 192.59 1 192.59 .59 .45 

 *EI 531.73 1 531.73 1.62 .21 

T8_GAMMA  172.47 1 172.47 .51 .48 

 EI 206.98 1 206.98 .61 .44 

 *EI 361.40 1 361.40 1.06 .31 

P7_GAMMA  .02 1 .02 .00 .98 

 EI .59 1 .59 .02 .90 

 *EI 74.34 1 74.34 1.96 .17 

O1_GAMMA  169.12 1 169.12 .57 .46 

 EI 186.45 1 186.45 .63 .43 

 *EI 352.78 1 352.78 1.18 .28 

O2_GAMMA  63.22 1 63.22 .26 .61 

 EI 72.37 1 72.37 .30 .59 

 *EI 384.87 1 384.87 1.57 .21 

FC6_GAMMA  219.76 1 219.76 .66 .42 

 EI 216.99 1 216.99 .65 .42 

 *EI 351.71 1 351.71 1.06 .31 
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 4-18 ( ) 
 

     

  SS df MS F p 

F4_GAMMA  24.94 1 24.91 .22 .64 

 EI 56.14 1 56.14 .49 .49 

 *EI 185.48 1 185.48 1.61 .21 

F8_GAMMA  193.59 1 193.59 .61 .44 

 EI 191.09 1 191.09 .61 .44 

 *EI 397.66 1 397.66 1.26 .27 

AF4_GAMMA  87.98 1 87.98 .30 .59 

 EI 125.69 1 125.69 .43 .52 

 *EI 449.29 1 449.29 1.52 .22 

 

  4-18 

 GAMMA  
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 5 

 
 

       

 
       

      
  

 

  

 
  

 
 

 

 
   

 
  

 
 

 

  
  5  

   2561            

 5  75  137  
 

 (HMEI)  (LMEI) 
 (HFeEI) 

 (LFeEI)  
 5   2 x 2 Factorial Pretest and Posttest Design 
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(Edmonds & Kennedy, 2017, p. 77)     

    
  

 
 (Relative Power: RP)  

  
14   Emotive Epoc+ 

  2   
 1)   

  
 2)  Emotive Epoc+   

   
 (2-way ANOVA) 

 

  
 

:  
  

 1.  
 

  
   

Gardner  Armstrong (2018)         
 Allan and Shearer (2012) 

    
   1-4  1-3  

  15   (    
 )  90    
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  5  
 

   
 2.   2      
1)   

  5    (I-CVI)  
0.750    (S-CVI)  0.526  41 

 78  2)  
 Opensesame  Flanker Task  Dennis & Chen 

(2009)  2   1)   2)   41  
 3.  

 
   

  3.1         

  .05       

  

  3.2          

  

 .05   2  

  3.3   
        

    HMEI 

LMEI  LFeEI  .05 

 4.  
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  4.1   

   F7_THETA  
F8_ALPHA  .05  

  4.2   
          

  
  4.3 

  
  

 

 

   

1.  

 
   

  (Existential Intelligence Theory) 

   Gardner 

    
    

   
   (Hajhashemi & Eng, 2009, p. 9)  

  
                  

 Multimedia E-learning       
      

   (Armstrong, 2009 cited in Ignjatovic, 2017, p. 7) 

    Strange  

  
   

Sartre  Les Jeux Sont Faits (literally “games are made”)      

 Life Is Strange  
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 “ ” (De Miranda, 2018, p. 2) 

 (Nawal, n.d., p. 2)   
 (Cassidy & 

Knowlton, 1983)  2007  (
)  “  

 ” (Nawal, n.d., p. 23) 

   
        

    
      

 (Naeini, 2015, p. 3)       
 (Cogburn & Silcox, 2008; 

Gualeni, 2016)  (De Miranda, 2018, 

p. 14)    
  

  
 

  
    

 De Miranda (2018, p. 2), Nawal (n.d., p. 2), Naeini (2015, p. 3)  
De Miranda (2018, p. 14)  Armstrong (2009) Ignjatovic (2017, 

p. 7)  De Miranda (2018, p. 2)  Naeini (2015, p. 3)  

  120   3  
 15   90  

  

 1.     4    
   

 2.    9     
 1–4  1–3 



153 
 
 3.     2    

 

 

  
  

 

 Executive Function 

2.  

 (Item Content Validity Index, I-CVI) 
 (Content Validity for Scale, S-CVI)   CVI  

   6   

 S-CVI  1   I-CVI  0.862 
  S-CVI  0.526  I-CVI  0.750 

 CVI  IOC 

 

 3.  EEG  
 Emotive Epoc+  Emotive Pro  AF3, 

F7, F3, FC5, T7, P7, O1, O2, P8, T8, FC6, F4, F8  AF4   

Executive Functions  
  

  

1.    

   
 .05  3 

       
  0.27  

    0.01   
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 Norris and Inglehart (2008)   

    Hajhashemi and Eng (2009, p. 9)  
  

   Malik and Akhter (2013, 

p. 3)   
 

   

 
 

 
    

 Leif (2010)   

  
  

 
   

  
 Emmiyati et al. (2014)    

  
  

 Wilgenbusch and Merrell (1999)   

  
  Guimond et al. 

(2006)     
 

  Maquiling (2017,    

p. 1)    AMAIU-Bahrain  
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 (BSBI), Bachelor of Science in International Studies 

   
  (BSME)  

  (BSIE) 

   
  

 

2.   

  
 

 .05 
 4   

  
 Emmiyati et al. (2014, p. 108) 

  
 Al-Salameh (2012, pp. 4-5) 

  
  

(  )  
   

3.  

       
 

 .05  5 

 
  

 .05 

 Shahzada et al. (2015, p. 11)  
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 4.  Shahzada et al. (2015, p. 11)  EEG 

 
 Mathewson et al. (2012. pp. 1798-1809) 

 EEG   4    Delta  0.5-4 Hz  Theta 

 4-8 Hz,  Alpha  8-13 Hz  Beta  13-30 Hz  EEG 

 Webster, (2009)   Delta   

Theta    Alpha 
    

 Beta  Anoor et al. (2017,   

p. 2)    Prefrontal Cortex 

   
   Prefrontal Cortex 

  Prefrontal Cortex 
  Mustafa et al. (2013, p. 1)   

 EEG  
  EEG   Scatterplot 

 Correlation Test  
 Khalifa et al. (2012, p. 3)    

EEG  
 EEG  Snaptic  Dendrites 

 (Pyramidal Neurons)  
 Postsynaptic Graded Potential  Soma 

(Body of Neuron)  Dendrites Apical ( ) Ramirez and Vamvakousis (2012) 

   EEG  Emotive Epoc 
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  Electroencephalograph 

(EEG)  Emotive Epoc 
 Valence 

 EEG /  / 
      

  EEG 

 5.   

    
  F7_THETA 

 .05   
 Alpha  F8   

  F8  Executive Function 

  PFC  EF  EEG  
 PFC  

 Anoor et al. (2017, p. 1)   
 Neural Efficiency  Alpha Suppression 

Theory Intelligence Quotient (IQ)   
Electroencephalogram (EEG)  50  

 Prefrontal Cortex   Theta  
Neural Efficiency Azamin et al. (2017, p. 7)   

  Alpha 

 Theta 

 Azamin et al. (2017, p. 7)    
Prefrontal  

 Electroencephalogram (EEG)   50  
 Prefrontal Cortex   Prefrontal Cortex  

 (IQ)  
 Alpha  Theta 

 Neural Efficiency  Alpha 
 10 Hz 

   



158 
 

  (Dockree et al., 2007, pp. 900-907)  Alpha 
  

(Foxe & Snyder, 2011, pp. 1-13)  
 (Jensen, 1993, pp. 93-96)   Theta 

 Alpha (Klimesch, 1999, pp. 169-195)  
Alpha  

 (Strijkstra et al., 2003, pp. 17-20 cited in Azamin et al., 2017, p. 3)  
Theta  Alpha   Alpha 

 Theta  Executive Functions 

 Prefrontal Cortex 

    Prefrontal Cortex 
  (Knaap & Ham, 2011, pp. 211-

221 cited in Azamin et al., 2017, p. 2)   
 Prefrontal Cortex 

 
 Alpha  Theta (Azamin et al., 2017,    

p. 3) 

 6.  

    
 

 Executive 

Function   

 7.  

    
   

 Executive Function  
Jahidin et al. (2012)           

   
Alpha Ratio    Beta  Theta 

   ESD 

 Jahidin et al. (2013, p. 1)   
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  Alpha  

Beta     
 Alpha  Beta  Jahidin et al. (2014) 

     

100 %  88.89 %  

  
  Alpha 

  Theta  Beta 
   

 Jahidin et al. (2015, p. 1)  
  
 Feed Forward  

EEG  Brain Asymmetry (BA) 

  
     

   
 

 Anoor et al. (2017, p. 1)   Intelligence 

Quotient (IQ)  

  Alpha 

 Beta  Alpha Suppression Intelligence Quotient (IQ) 
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(Existential Intelligence Theory)  Gardner  Armstrong     

          
    

  
     

 

    

 2 x 2 Factorial Pretest and Posttest Design (Edmonds & Kennedy, 2017,   

p. 77)  
 5  (Population 

External Validity)  (Ecological External Validity) (McMillan & 

Schumacher, 2010, p. 116)  

 
  

 120   
   

 

 90   15  
  

  
  

 



161 
 

   
    

 

    
  41   

 Emotive Epoc+   
  

   Emotive 

Epoc+  14   
 0.15 mol/dm3  Emotive Epoc+ 

 
   

   
 

 

  
 

1.   

 
  Alpha  P8  Parietal Lobe 

    Inferior Parietal Lobule 

 Angular Gyrus/ Brodmann’s Area 39  
   (Spatial Cognition)   

 

2. 

 
  

 
Gamma  

 
 (  4-18)   
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  Gamma  P8   19.79     
 F7  11.41 T7  11.02 AF3  10.82 F8  10.66 FC5  

10.34  FC6  10.33   
  

 
 Gamma    

  
 

 

   

1.    

 
  

  

2.   

  

  

3.   

  

   
4.     
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 You Tube   
   

   1.  ( )/  ( )  

   2.   ( )/  ( )  0.750 

   3.  Download  

   4.   40   
https://th.wikipedia.org/wiki/   10-15  

  
 

 2   
 

 

 

 

 

 

 

( ) 

 
( )/ 

 ( ) 

 ( )/ 
 ( ) 

 

1.    
45 

40:40 31,544 0.920 

2.  
 

1:28:01 36,776 0.932 

3.    
8  9: 

 

13:08 21,686 0.953 

4.   
 

12:46 84,356 0.926 

5.  

 

42:42 12,784 0.940 

6.  

 

58.22 55,508 0.760 
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11.  1 

 

 

 

12.  2 

 

13.  3 

 
 

 

/ 

 

 

40:58 

 

 

 

12:08 

 

11:22 

13,124 

 

 

 

211,259 

 

13,124 

0.927 

 

 

 

0.876 

 

0.963 

14.   
 10  

11:05 23,682 0.943 

15. Spirit Incredible Ghost 

Video: Top 13 Scary 

13:00 118,429 0.829 

 

 QR Code   
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……………………………………………………………………. ……………………………………………….. 

  90   
:  1.   
    2.  

    3.    
 

 :    

 1  

 •   3 :  
 2   

1.  You Tube    1 
https://www.youtube.com/watch?v=WZOoUIyI_GA   15: 55  

  3  (
   ( : Short film,    Short) 

 
   

    40  

 https://th.wikipedia.org/wiki/ ) 
  15  

2.  You Tube    2 
https://www.youtube.com/edit?o=U&video_id=YUZXUVoQfs4  
15: 58    

•   3   
  1   2 
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 •    You Tube  
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Tube  
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1. / / Note Book/ PC computer 

2.  Google Classroom   
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3.     1    2 

 You Tube   

 1 https://www.youtube.com/watch?v=WZOoUIyI_GA   
 2 https://www.youtube.com/edit?o=U&video_id=YUZXUVoQfs4 

4.   3   3  
5.    
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    41   ( )  

   

1 =  (No or Rarely)   4 =  (Almost all the time) 

2 =  (Sometimes)  5 =  (All the time) 

3 =  (Often) 

   

 

 

 

 

 

 

1 2 3 4 5 

1  
     

2  
     

3  
     

4  
     

5    
     

6  
     

7  
     

8  
     

9  
     

10  
     

11    
 

     

12   
     

13  
     

14  
     

15    
     

16  
     

17   
     



217 
 
 

 

 

 

 

 

1 2 3 4 5 

18  
     

19  
     

20  
     

21  
     

22 

 

     

23  
     

24   
     

25  
     

26  
     

27  
     

28  
     

29  
     

30 

 

     

31   
     

32   
 

     

33    
     

34  
 

     

35  
 

     

36  
     

37  
     

38   
 

     



218 
 
 

 

 

 

 

 

1 2 3 4 5 

39    
     

40  Internet 
     

41  
     

 

 

 ( ) 
  41  205   100 

  0-19    

 

  20-39    

 

  40-59    

 
  60-79    

 
  80-100    
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(Content Validity Index –CVI) 

    53810257 

 

  (Item Content 

Validity Index , I-CVI)  (Content Validity for Scale , S-

CVI)   2   
 (  3  4) 

  S-CVI/ UA   I-CVI/ Ave 

(Polit & Beck, 2006)  CVI  IOC  

 

  
 4    1  (Not Relevant ) 2  (Somewhat 

Relevant) 3  (Quite Relevant)  4  

  3  4 

    (Dichotomous)  
 (1  2)   (3  4) 

 

 1     

    6  

 
  

1 

 
2 

 
3 

 
4 

 
5 

 
6 

 

(%) 

1       100 

2       100 

3       100 

4       100 

5       100 
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1 

 
2 

 
3 

 
4 

 
5 

 
6 

 

(%) 

 

100 100 100 100 100 100  

        

  ×    
 

   5    6  

    100  
 

 2    

     6  

 

 
  

1 

 
2 

 
3 

 
4 

 
5  6 

 

 I-
CVI 

1  3 3 4 3 4 3 6 0.833 

 3 3 3 3 4 3 6 0.792 

 4 3 4 4 4 3 6 0.917 

2  4 3 4 3 4 3 6 0.875 

 4 3 3 3 4 3 6 0.833 

 4 3 4 4 4 3 6 0.917 

3  4 3 4 3 4 4 6 0.917 

 4 3 3 3 4 4 6 0.875 

 4 3 4 4 4 3 6 0.917 

4  4 3 4 3 4 3 6 0.875 

 4 3 3 3 4 3 6 0.833 

 4 3 4 4 4 3 6 0.917 

5  3 3 4 3 4 4 6 0.875 
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1 

 
2 

 
3 

 
4 

 
5  6 

 

 I-
CVI 

 3 3 3 3 4 4 6 0.833 

 4 3 4 4 4 4 6 0.958 

6  4 3 4 3 4 4 6 0.917 

 4 3 3 3 4 4 6 0.875 

 4 3 4 4 4 4 6 0.958 

7  1
 

3 3 4 3 4 3 6 
0.833 

 4 3 3 3 4 3 6 0.833 

 3 3 4 4 4 3 6 0.875 

8  2 

 

3 3 4 3 4 3 6 

0.833 

 4 3 3 3 4 3 6 0.833 

 3 3 4 4 4 3 6 0.875 

9  3 

 
 

3 3 4 3 4 3 6 

0.833 

 3 3 3 3 4 3 6 0.792 

 3 3 4 4 4 3 6 0.875 

10  4 

 

4 3 4 3 4 3 6 

0.875 

 3 3 3 3 4 3 6 0.792 

 4 3 4 4 4 3 6 0.917 

11  1 3 3 4 3 4 3 6 0.833 

 4 3 3 3 4 3 6 0.833 

 4 3 4 4 4 3 6 0.917 

12  2 3 3 4 3 4 3 6 0.833 
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1 

 
2 

 
3 

 
4 

 
5  6 

 

 I-
CVI 

/
 

 4 3 3 3 4 3 6 0.833 

 4 3 4 4 4 3 6 0.917 

13  3 

 
3 3 4 3 4 3 6 

0.833 

 3 3 3 3 4 3 6 0.792 

 4 3 4 4 4 3 6 0.917 

14  3 3 4 3 4 3 6 0.833 

 3 3 3 3 4 3 6 0.792 

 3 3 4 4 4 3 6 0.875 

15 Spirit 3 3 4 3 4 3 6 0.833 

 3 3 3 3 4 3 6 0.792 

 3 3 4 4 4 3 6 0.875 

 0.878 0.750 0.917 0.833 1.000 

0.79

4 
 

0.862 

      1.  I-CVI 

2.  S-CVI/UA 

= 15/15 = 1 

3.  I-CVI/Ave 

= 0.862 

 

 (Item Content Validity) 

 

  6    
 (Item Content Validity) 

 



226 
 

 

 

1.  

 6   I-CVI  0.750  
     

 I-CVI/ Ave 

         0.878 + 0.750 + 0.917 + 0.833 + 1.00 + 0.794/ 6 -= 0.862 

2. S-CVI       

 S-CVI    2    S-CVI/ 

UA  S-CVI/ Ave   0.822  0.908  
    

        I-CVI  

   

1.   0.792 0.917  

2.  0.833 0.917  

3.  0.875 0.917  

4.  0.833 0.917  

5.  0.833 0.958  

6.  0.875 0.958  

7.  1 0.833 0.875  

8.  2 0.833 0.875  

9.  3 0.792 0.875  

10.  4 0.792 0.917  

11.  1 0.833 0.917  

12.  2 0.833 0.917  

13.  3 0.792 0.917  

14.  0.792 0.875  

15. Spirit 0.792 0.875  

S-CVI 0.822 0.908  
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 3     
                 6  

 
  

1 

 
2 

 
3 

 
4 

 
5 

 
6  

 I-CVI 

1 3 3 4 3 4 4 6 0.875 

2 3 3 4 3 4 3 6 0.833 

3 4 3 4 3 4 4 6 0.917 

4 4 3 4 4 4 3 6 0.917 

5 4 3 4 3 4 4 6 0.917 

6 4 3 4 3 4 4 6 0.917 

7 4 3 4 3 4 3 6 0.875 

8 3 3 4 4 4 4 6 0.917 

9 3 3 4 4 4 3 6 0.875 

10 4 3 4 3 4 3 6 0.875 

11 4 3 4 3 4 3 6 0.875 

12 3 3 3 3 4 3 6 0.792 

13 3 3 3 3 4 3 6 0.792 

14 3 3 4 3 4 3 6 0.833 

15 4 2 4 3 4 3 5 0.833 

16 3 3 4 3 4 3 6 0.833 

17 3 3 3 3 4 3 6 0.792 

18 3 3 4 3 4 - 5 0.708 

19 4 3 4 3 4 3 6 0.875 

20 4 2 3 3 4 3 5 0.792 

21 3 3 4 3 4 3 6 0.833 

22 4 3 4 3 4 3 6 0.875 
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1 

 
2 

 
3 

 
4 

 
5 

 
6  

 I-CVI 

23 4 2 4 3 4 4 5 0.875 

24 4 2 4 3 4 4 5 0.875 

25 4 2 4 3 4 4 5 0.875 

26 4 3 3 4 4 4 6 0.917 

27 3 2 3 3 4 3 5 0.750 

28 4 2 4 3 4 3 5 0.833 

29 4 4 4 3 4 3 6 0.917 

30 4 3 4 3 4 3 6 0.875 

31 4 2 4 4 4 3 5 0.875 

32 3 2 3 3 4 3 5 0.750 

33 3 1 3 4 4 4 5 0.875 

34 4 3 3 4 4 4 6 0.875 

35 4 3 4 4 4 4 6 0.750 

36 3 2 4 2 4 3 4 0.792 

37 3 2 4 3 4 3 5 0.917 

38 4 2 3 3 4 4 5 0.958 

39 4 2 3 3 4 4 5 0.750 

40 4 2 4 3 4 3 5 0.792 

41 4 2 3 3 4 4 5 0.833 

42 4 2 4 3 4 4 5 0.833 

43 4 2 4 3 4 3 5 0.833 

44 4 3 4 3 4 3 6 0.833 

45 4 2 4 3 4 3 5 0.875 

46 4 2 3 3 4 3 5 0.833 

47 4 2 3 3 4 3 5 0.875 

48 3 4 4 4 4 3 6 0.833 

49 4 3 4 3 4 3 6 0.792 

50 4 3 4 4 4 3 6 0.792 
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1 

 
2 

 
3 

 
4 

 
5 

 
6  

 I-CVI 

51 3 3 4 3 4 3 6 0.917 

52 4 4 4 3 4 4 6 0.875 

53 4 4 4 3 4 3 6 0.917 

54 3 4 3 3 4 3 6 0.833 

55 4 2 4 3 4 3 5 0.958 

56 3 2 3 3 4 3 5 0.917 

57 4 2 3 3 4 3 5 0.833 

58 3 3 3 2 4 3 5 0.833 

59 4 3 4 3 4 3 6 0.750 

60 4 3 4 3 4 3 6 0.792 

61 4 3 4 3 4 4 6 0.750 

62 4 3 3 3 4 3 6 0.875 

63 3 2 3 3 4 3 5 0.875 

64 4 3 4 4 4 3 6 0.917 

65 4 3 3 3 4 3 6 0.833 

66 4 3 3 3 4 3 6 0.750 

67 4 3 4 3 4 3 6 0.917 

68 4 3 4 3 4 3 6 0.833 

69 3 3 3 2 4 3 5 0.833 

70 3 3 4 2 4 3 5 0.875 

71 4 3 4 2 4 3 5 0.875 

72 3 3 1 2 4 3 4 0.750 

73 3 2 3 3 4 3 5 0.792 

74 3 2 3 3 4 3 5 0.833 

75 3 3 4 2 4 3 5 0.667 

76 3 3 3 2 4 3 5 0.750 

77 4 3 4 3 4 3 6 0.750 

78 3 2 4 3 4 3 5 0.792 



230 
 

  
1 

 
2 

 
3 

 
4 

 
5 

 
6  

 I-CVI 

 

 

 

 0.904 0.673 0.907 0.760 1.000 0.798 

  

0.750 

 

 (Item Content Validity)  

 

  6    
 

             (Item content  validity ; I-CVI)  

 (  3  4 ) 
  

I-CVI =Nc/ N    

                   Nc     
                        N    

 

 

              S-CVI/ UA 

             ( )  S-CVI/ UA (Universal 

Agreement)  3-4 

 (Waltz et al., 2005: 155; Waltz and Bausell, 1981: 71) 

  100  CVI 

  78  
 41    1-14, 16-17, 19, 21-22, 26, 29-30, 34-35, 48-54, 59-62, 64-

68  77    

S-CVI/UA     = 41/ 78  

       = 0.526 

  52.60  
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 I-CVI/ Ave 

             I-CVI/ Ave  
 I-CVI   I-CVI 

  

I-CVI/ Ave    = 65.626/ 78  

= 0.750 

  

1.  

 6   I-CVI  0.750   77   0.750 

 1      
 

2. S-CVI       

 S-CVI   2    S-CVI/ 

UA  I-CVI/ Ave   0.526   0.750  
    

 

   
      S-

CVI/ UA  3  4  41    
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  (EI)  (EI) 

  

1 3 3.17 4.15 0.98 

2 3 2.76 2.54 -0.22 

3 3 3.32 3.66 0.34 

4 4 2.10 1.95 -0.15 

5 4 1.63 2.17 0.54 

6 3 2.75 3.41 0.66 

7 1 2.80 2.65 -0.15 

8 1 2.69 3.27 0.58 

9 4 1.93 2.22 0.29 

10 1 2.71 3.12 0.41 

11 3 3.66 3.34 -0.32 

12 3 3.73 3.34 -0.39 

13 4 1.93 2.10 0.17 

14 4 2.88 2.71 -0.17 

15 3 3.32 3.54 0.22 

16 1 2.71 2.51 -0.2 

17 3 3.05 3.17 0.12 

18 1 3.02 3.83 0.81 

19 4 2.54 2.93 0.39 

20 4 2.17 3.15 0.98 

21 1 2.40 3.38 0.98 

22 2 1.39 3.00 1.61 

23 4 2.17 2.37 0.2 

24 2 1.51 2.49 0.98 

25 4 2.24 2.05 -0.19 

26 3 2.93 3.56 0.63 



242 
 

 

 
  (EI)  (EI) 

  

27 2 2.78 2.83 0.05 

28 2 1.58 1.85 0.27 

29 3 2.24 2.39 0.15 

30 1 2.54 2.55 0.01 

31 1 3.02 2.51 -0.51 

32 3 3.80 3.68 -0.12 

33 1 2.20 2.39 0.19 

34 4 2.46 2.55 0.09 

35 4 2.07 1.56 -0.51 

36 2 1.98 2.56 0.58 

37 4 2.10 2.02 -0.08 

38 3 3.28 2.49 -0.79 

39 4 2.54 3.12 0.58 

40 2 2.34 1.88 -0.46 

41 2 1.98 2.33 0.35 

42 2 2.79 2.98 0.19 

43 1 2.78 2.90 0.12 

44 2 2.88 2.51 -0.37 

45 4 2.46 2.03 -0.43 

46 1 2.22 3.07 0.85 

47 3 3.34 3.29 -0.05 

48 1 2.18 2.83 0.65 

49 4 2.34 1.85 -0.49 

50 1 2.98 2.85 -0.13 

51 4 2.12 2.17 0.05 

52 1 1.78 1.66 -0.12 

53 4 1.83 1.56 -0.27 

54 2 1.80 3.29 1.49 
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  (EI)  (EI) 

  

55 1 2.49 2.12 -0.37 

56 1 1.93 2.76 0.83 

57 1 2.85 2.34 -0.51 

58 2 2.27 2.12 -0.15 

59 4 2.40 2.69 0.29 

60 3 3.46 3.41 -0.05 

61 1 3.44 3.15 -0.29 

62 3 2.41 2.88 0.47 

63 3 2.00 1.59 -0.41 

64 2 1.76 2.95 1.19 

65 2 1.98 2.21 0.23 

66 2 1.80 2.85 1.05 

67 1 2.80 2.17 -0.63 

68 2 3.76 3.05 -0.71 

69 3 2.85 2.44 -0.41 

70 3 3.90 3.80 -0.1 

71 3 3.24 2.46 -0.78 

72 2 1.41 2.12 0.71 

73 2 2.27 2.51 0.24 

74 4 2.73 2.68 -0.05 

75 3 2.95 2.39 -0.56 

 

       1   (HMEI) 

2   (LMEI) 

 3   (HFeEI) 

 4   (LFeEI) 
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Tests of Between-Subjects Effects 

Dependent Variable: Mean 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 11.001a 3 3.667 16.123 .000 .405 

Intercept 475.895 1 475.895 2092.277 .000 .967 

sex 1.742 1 1.742 7.660 .007 .097 

Gr 8.350 1 8.350 36.712 .000 .341 

sex * Gr .712 1 .712 3.132 .081 .042 

Error 16.149 71 .227    
Total 511.630 75     
Corrected Total 27.151 74     

a. R Squared = .405 (Adjusted R Squared = .380) 

 

.  
  

Tests of Between-Subjects Effects 

Dependent Variable: mean1 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 6.064a 3 2.021 7.346 .000 .237 

Intercept 533.441 1 533.441 1938.847 .000 .965 

sex .034 1 .034 .124 .726 .002 

Gr 4.184 1 4.184 15.207 .000 .176 

sex * Gr 1.613 1 1.613 5.862 .018 .076 

Error 19.534 71 .275    
Total 564.278 75     
Corrected Total 25.598 74     

a. R Squared = .237 (Adjusted R Squared = .205) 
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AF3_THETA 

Tests of Between-Subjects Effects 

Dependent Variable: AF3_THETA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 5352.871a 3 1784.290 .781 .508 .032 

Intercept 43998.156 1 43998.156 19.264 .000 .213 

sex 1498.171 1 1498.171 .656 .421 .009 

Gr 3025.373 1 3025.373 1.325 .254 .018 

sex * Gr 791.451 1 791.451 .347 .558 .005 

Error 162159.958 71 2283.943    
Total 211235.057 75     
Corrected Total 167512.829 74     

a. R Squared = .032 (Adjusted R Squared = -.009) 
 
 

AF3_HIGH_BETA 
 

Tests of Between-Subjects Effects 

Dependent Variable: AF3_HIGH_BETA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 294.896a 3 98.299 .692 .560 .028 

Intercept 891.078 1 891.078 6.275 .015 .081 

sex 105.422 1 105.422 .742 .392 .010 

Gr 28.516 1 28.516 .201 .655 .003 

sex * Gr 146.485 1 146.485 1.032 .313 .014 

Error 10082.704 71 142.010    
Total 11299.775 75     
Corrected Total 10377.600 74     

a. R Squared = .028 (Adjusted R Squared = -.013) 
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AF3_GAMMA 

Tests of Between-Subjects Effects 

Dependent Variable: AF3_GAMMA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 804.971a 3 268.324 .844 .474 .034 

Intercept 1038.676 1 1038.676 3.268 .075 .044 

sex 167.144 1 167.144 .526 .471 .007 

Gr 162.978 1 162.978 .513 .476 .007 

sex * Gr 434.150 1 434.150 1.366 .246 .019 

Error 22568.135 71 317.861    
Total 24464.526 75     
Corrected Total 23373.106 74     

a. R Squared = .034 (Adjusted R Squared = -.006) 
 
 

 

 
F7_THETA 

Tests of Between-Subjects Effects 

Dependent Variable: F7_THETA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 20230.487a 3 6743.496 2.504 .066 .096 

Intercept 100956.407 1 100956.407 37.488 .000 .346 

sex 12242.815 1 12242.815 4.546 .036 .060 

Gr 6560.475 1 6560.475 2.436 .123 .033 

sex * Gr 1201.973 1 1201.973 .446 .506 .006 

Error 191205.121 71 2693.030    
Total 313802.389 75     
Corrected Total 211435.608 74     

a. R Squared = .096 (Adjusted R Squared = .057) 
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F7_GAMMA 
 

Tests of Between-Subjects Effects 

Dependent Variable: F7_GAMMA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 765.704a 3 255.235 .790 .504 .032 

Intercept 978.463 1 978.463 3.027 .086 .041 

sex 123.630 1 123.630 .383 .538 .005 

Gr 136.525 1 136.525 .422 .518 .006 

sex * Gr 467.274 1 467.274 1.446 .233 .020 

Error 22946.922 71 323.196    
Total 24734.106 75     
Corrected Total 23712.626 74     

a. R Squared = .032 (Adjusted R Squared = -.009) 

 
 
F3_HIGH_BETA 

Tests of Between-Subjects Effects 

Dependent Variable: F3_HIGH_BETA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 450.622a 3 150.207 .706 .551 .029 

Intercept 761.425 1 761.425 3.580 .063 .048 

sex 146.371 1 146.371 .688 .410 .010 

Gr 75.076 1 75.076 .353 .554 .005 

sex * Gr 206.900 1 206.900 .973 .327 .014 

Error 15101.282 71 212.694    
Total 16351.802 75     
Corrected Total 15551.904 74     

a. R Squared = .029 (Adjusted R Squared = -.012) 
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F3_GAMMA 

Tests of Between-Subjects Effects 

Dependent Variable: F3_GAMMA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 490.878a 3 163.626 .745 .529 .031 

Intercept 622.606 1 622.606 2.834 .097 .038 

sex 73.298 1 73.298 .334 .565 .005 

Gr 76.653 1 76.653 .349 .557 .005 

sex * Gr 316.751 1 316.751 1.442 .234 .020 

Error 15597.212 71 219.679    
Total 16735.907 75     
Corrected Total 16088.090 74     

a. R Squared = .031 (Adjusted R Squared = -.010) 

 

 

FC5_GAMMA 

Tests of Between-Subjects Effects 

Dependent Variable: FC5_GAMMA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 786.931a 3 262.310 .822 .486 .034 

Intercept 764.061 1 764.061 2.396 .126 .033 

sex 174.226 1 174.226 .546 .462 .008 

Gr 188.413 1 188.413 .591 .445 .008 

sex * Gr 384.766 1 384.766 1.206 .276 .017 

Error 22645.884 71 318.956    
Total 24245.484 75     
Corrected Total 23432.815 74     

a. R Squared = .034 (Adjusted R Squared = -.007) 
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T7_THETA 
 

Tests of Between-Subjects Effects 

Dependent Variable: T7_THETA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 5265.534a 3 1755.178 .872 .460 .036 

Intercept 22772.342 1 22772.342 11.317 .001 .137 

sex 4045.036 1 4045.036 2.010 .161 .028 

Gr 6.089 1 6.089 .003 .956 .000 

sex * Gr 1034.931 1 1034.931 .514 .476 .007 

Error 142868.796 71 2012.237    
Total 171662.512 75     
Corrected Total 148134.331 74     

a. R Squared = .036 (Adjusted R Squared = -.005) 

 
 

 
T7__HIGH_BETA 
 

Tests of Between-Subjects Effects 

Dependent Variable: T7_HIGH_BETA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 440.526a 3 146.842 .983 .406 .040 

Intercept 1092.222 1 1092.222 7.313 .009 .093 

sex 116.963 1 116.963 .783 .379 .011 

Gr 71.616 1 71.616 .479 .491 .007 

sex * Gr 229.783 1 229.783 1.538 .219 .021 

Error 10604.768 71 149.363    
Total 12179.439 75     
Corrected Total 11045.294 74     

a. R Squared = .040 (Adjusted R Squared = -.001) 
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T7_GAMMA 

 

Tests of Between-Subjects Effects 

Dependent Variable: T7_GAMMA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 933.929a 3 311.310 .951 .421 .039 

Intercept 1123.172 1 1123.172 3.429 .068 .046 

sex 162.500 1 162.500 .496 .483 .007 

Gr 192.588 1 192.588 .588 .446 .008 

sex * Gr 531.729 1 531.729 1.624 .207 .022 

Error 23252.842 71 327.505    
Total 25365.441 75     
Corrected Total 24186.771 74     

a. R Squared = .039 (Adjusted R Squared = -.002) 
 

 

 
O1_THETA 

Tests of Between-Subjects Effects 

Dependent Variable: O1_THETA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 3212.242a 3 1070.747 .737 .534 .030 

Intercept 21198.461 1 21198.461 14.581 .000 .170 

sex 2471.645 1 2471.645 1.700 .196 .023 

Gr 45.059 1 45.059 .031 .861 .000 

sex * Gr 593.474 1 593.474 .408 .525 .006 

Error 103220.578 71 1453.811    
Total 128115.834 75     
Corrected Total 106432.821 74     

a. R Squared = .030 (Adjusted R Squared = -.011) 
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O1_GAMMA 
 

Tests of Between-Subjects Effects 

Dependent Variable: O1_GAMMA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 745.625a 3 248.542 .831 .481 .034 

Intercept 588.725 1 588.725 1.969 .165 .027 

sex 169.119 1 169.119 .565 .455 .008 

Gr 186.446 1 186.446 .623 .432 .009 

sex * Gr 352.778 1 352.778 1.180 .281 .016 

Error 21233.684 71 299.066    
Total 22610.515 75     
Corrected Total 21979.309 74     

a. R Squared = .034 (Adjusted R Squared = -.007) 

 

O2_THETA 
 

Tests of Between-Subjects Effects 

Dependent Variable: O2_THETA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 3562.039a 3 1187.346 .930 .431 .038 

Intercept 18906.027 1 18906.027 14.814 .000 .173 

sex 3396.320 1 3396.320 2.661 .107 .036 

Gr 107.657 1 107.657 .084 .772 .001 

sex * Gr 64.201 1 64.201 .050 .823 .001 

Error 90610.365 71 1276.202    
Total 113707.566 75     
Corrected Total 94172.403 74     

a. R Squared = .038 (Adjusted R Squared = -.003) 
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O2_GAMMA 
 

Tests of Between-Subjects Effects 

Dependent Variable: O2_GAMMA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 546.257a 3 182.086 .744 .529 .030 

Intercept 709.090 1 709.090 2.898 .093 .039 

sex 63.221 1 63.221 .258 .613 .004 

Gr 72.372 1 72.372 .296 .588 .004 

sex * Gr 384.873 1 384.873 1.573 .214 .022 

Error 17374.588 71 244.713    
Total 18653.802 75     
Corrected Total 17920.845 74     

a. R Squared = .030 (Adjusted R Squared = -.010) 

 

P8_THETA 
 

Tests of Between-Subjects Effects 

Dependent Variable: P8_THETA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 9279.949a 3 3093.316 1.201 .316 .048 

Intercept 26107.487 1 26107.487 10.136 .002 .125 

sex 5576.088 1 5576.088 2.165 .146 .030 

Gr 1431.506 1 1431.506 .556 .458 .008 

sex * Gr 1934.484 1 1934.484 .751 .389 .010 

Error 182877.717 71 2575.742    
Total 219641.988 75     
Corrected Total 192157.666 74     

a. R Squared = .048 (Adjusted R Squared = .008) 
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P8_HIGH_BETA 
 

Tests of Between-Subjects Effects 

Dependent Variable: P8_HIGH_BETA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 188794.242a 3 62931.414 .969 .412 .039 

Intercept 67341.619 1 67341.619 1.037 .312 .014 

sex 60216.435 1 60216.435 .927 .339 .013 

Gr 59699.029 1 59699.029 .919 .341 .013 

sex * Gr 60447.048 1 60447.048 .931 .338 .013 

Error 4609850.007 71 64927.465    
Total 4874985.963 75     
Corrected Total 4798644.249 74     

a. R Squared = .039 (Adjusted R Squared = -.001) 
 
 
 

T8_GAMMA 
 

Tests of Between-Subjects Effects 

Dependent Variable: T8_GAMMA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 779.684a 3 259.895 .764 .518 .031 

Intercept 785.712 1 785.712 2.308 .133 .031 

sex 172.467 1 172.467 .507 .479 .007 

Gr 206.977 1 206.977 .608 .438 .008 

sex * Gr 361.400 1 361.400 1.062 .306 .015 

Error 24165.453 71 340.358    
Total 25782.013 75     
Corrected Total 24945.137 74     

a. R Squared = .031 (Adjusted R Squared = -.010) 
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FC6_THETA 
 

Tests of Between-Subjects Effects 

Dependent Variable: FC6_THETA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 4000.176a 3 1333.392 1.191 .319 .048 

Intercept 22113.737 1 22113.737 19.756 .000 .218 

sex 3575.614 1 3575.614 3.194 .078 .043 

Gr 11.463 1 11.463 .010 .920 .000 

sex * Gr 317.311 1 317.311 .283 .596 .004 

Error 79472.210 71 1119.327    
Total 106270.880 75     
Corrected Total 83472.386 74     

a. R Squared = .048 (Adjusted R Squared = .008) 

 
 

FC6_HIGH_BET 

Tests of Between-Subjects Effects 

Dependent Variable: FC6_HIGH_BETA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 303.113a 3 101.038 .697 .557 .029 

Intercept 778.857 1 778.857 5.375 .023 .070 

sex 112.651 1 112.651 .777 .381 .011 

Gr 50.285 1 50.285 .347 .558 .005 

sex * Gr 125.559 1 125.559 .867 .355 .012 

Error 10287.976 71 144.901    
Total 11404.309 75     
Corrected Total 10591.089 74     

a. R Squared = .029 (Adjusted R Squared = -.012) 
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FC6_GAMMA 

Tests of Between-Subjects Effects 

Dependent Variable: FC6_GAMMA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 829.027a 3 276.342 .832 .481 .034 

Intercept 772.427 1 772.427 2.325 .132 .032 

sex 219.756 1 219.756 .661 .419 .009 

Gr 216.993 1 216.993 .653 .422 .009 

sex * Gr 351.711 1 351.711 1.059 .307 .015 

Error 23587.696 71 332.221    
Total 25244.745 75     
Corrected Total 24416.723 74     

a. R Squared = .034 (Adjusted R Squared = -.007) 
 

 
F4_HIGH_BETA 

 

Tests of Between-Subjects Effects 

Dependent Variable: F4_HIGH_BETA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 468.913a 3 156.304 .854 .469 .035 

Intercept 883.883 1 883.883 4.827 .031 .064 

sex 142.009 1 142.009 .776 .381 .011 

Gr 82.439 1 82.439 .450 .504 .006 

sex * Gr 221.134 1 221.134 1.208 .275 .017 

Error 13000.287 71 183.103    
Total 14394.901 75     
Corrected Total 13469.200 74     

a. R Squared = .035 (Adjusted R Squared = -.006) 
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F4_GAMMA 

Tests of Between-Subjects Effects 

Dependent Variable: F4_GAMMA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 280.047a 3 93.349 .812 .491 .033 

Intercept 520.418 1 520.418 4.528 .037 .060 

sex 24.938 1 24.938 .217 .643 .003 

Gr 56.141 1 56.141 .488 .487 .007 

sex * Gr 185.477 1 185.477 1.614 .208 .022 

Error 8161.080 71 114.945    
Total 8978.039 75     
Corrected Total 8441.127 74     

a. R Squared = .033 (Adjusted R Squared = -.008) 

 
 
F8_THETA 

 

Tests of Between-Subjects Effects 

Dependent Variable: F8_THETA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 14330.637a 3 4776.879 1.569 .204 .062 

Intercept 86704.838 1 86704.838 28.483 .000 .286 

sex 10492.861 1 10492.861 3.447 .068 .046 

Gr 1504.628 1 1504.628 .494 .484 .007 

sex * Gr 1955.437 1 1955.437 .642 .426 .009 

Error 216127.751 71 3044.053    
Total 318629.353 75     
Corrected Total 230458.388 74     

a. R Squared = .062 (Adjusted R Squared = .023) 
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F8_GAMMA 
 

Tests of Between-Subjects Effects 

Dependent Variable: F8_GAMMA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 823.640a 3 274.547 .870 .461 .035 

Intercept 914.992 1 914.992 2.900 .093 .039 

sex 193.586 1 193.586 .614 .436 .009 

Gr 191.086 1 191.086 .606 .439 .008 

sex * Gr 397.661 1 397.661 1.260 .265 .017 

Error 22402.105 71 315.523    
Total 24195.898 75     
Corrected Total 23225.745 74     

a. R Squared = .035 (Adjusted R Squared = -.005) 

 
 
AF4_GAMMA 
 

Tests of Between-Subjects Effects 

Dependent Variable: AF4_GAMMA 

Source Type III Sum of 

Squares 

df Mean Square F Sig. Partial Eta 

Squared 

Corrected Model 697.228a 3 232.409 .786 .506 .032 

Intercept 928.878 1 928.878 3.141 .081 .042 

sex 87.978 1 87.978 .298 .587 .004 

Gr 125.688 1 125.688 .425 .517 .006 

sex * Gr 449.290 1 449.290 1.519 .222 .021 

Error 20994.990 71 295.704    
Total 22657.764 75     
Corrected Total 21692.218 74     

a. R Squared = .032 (Adjusted R Squared = -.009) 
 

 

 
 

 
 


