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Abstract 

Autonomous vehicles ought to determine the best human damage that an unavoidable crashes cost, paradoxically. 

This moral dilemma urges to prepare a moral system of autonomous vehicles. The methodologies to judge the 

best result have been discussed but have not yet gained social agreement. Another view of that resultant goodness 

alone cannot represent human morality motivated this research. This research aims to establish basic elements to 

design moral system of autonomous vehicles from the perspective of human morality. Prior to major phase, 

unavoidable crash scenarios were designed based on real cases. Moral dilemmas were added to the scenarios 

through an in-depth interview with drivers. After setting the scenarios, a think experiment with 33 participants 

was conducted; Think Aloud Method was used to collect the data of participantsô reasoning process. The data 
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was analyzed by qualitative approaches using protocol analysis and graph-based thematic analysis. As the result, 

three elements was derived in moral reasoning regarding crashes: 1) ideas about norm, procedure or action; 2) 

patterns of ideas in process; and 3) types of drivers with similar patterns. This research suggests the reasoning 

elements based on human morality in order to gain social agreement on the moral system of autonomous 

vehicles. The elements can be utilized as hierarchical learning elements and guidelines to design the moral 

system. In addition, the research propose a graph representation methodology to analyze protocols of decision-

making process. 
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2.1      

 , National Highway Traffic and Safety Administration [NHTSA]   

  1972  2016         

  .   , ,  ,    

, ,  , ,       2017   

1, 500    .      ,  ,  

,             

. ,     ,    ,  , 

,    ,      ,   

 ,     ( NHTSA, n.d.)  [  2.1 ].    

        ( collision avoidance behavior)

     .  

 

  

֚ὧ 2. 1: NHTSA ( n.d.)  ә♄  ӨἎ ( )  ◄  ḁ ֚Ừ( )  
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 ,   ,   ,   
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Wallach, Allen, & Smit, 2008) .  
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     (J. D. Greene, 2016) .   
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      (J. D. Greene, 2016) .      

    (cost)    ,   

   (Gerdes & Thornton, 2016) .  
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    (Moral Machine)   .  
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       [  2. 2] .     

          .  
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,        .  
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   [  3.1] .    ,      

         .     ,   

,     .   ,       

         .      

           

.   ,            
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     .  

 

֚ὧ 3.1: Ԃ ḄӔ‴ Ɫₐᾨ   “Ἕ 

 

 

 

 

♫ד ṧἊ

ᴝ ⅝ἵ ˤּש ḓ ◑

ÅỢ̆ ̯ὥ ᴛ ӹ

ᴝ ⅝ἵ╥ Ữ́̕̕ ҵ

ÅҵҘ♠ ̯ⱳ ҵᾏ

Ữ́̕̕╥ ̓ ┬ ṪἍ

ÅלⱠ ҵתּ

Ṓ ᾏ

ᾎϮᵙ₡⁄ ҍ ╥Ợ˺♬ Ợ̆ ᾒ

ÅỢ̆ ̯ὥ ḓ ╬ Ṿ

ˌ╬╥ Ἓ ⱳỢ

Å▫͙Ṓ̆ ˤỢ

״╪ ╩ ṻ

Ṭʺ ̪ Ợ̆ Ữ ⱳỢ

ÅỢᴗ ὡ︡

Ữ ⁄ ҍ Ợז╥ ʾӮ ⱳỢ

Åᾔ ╬ Ṿ

Ợז╥ ҵҘ♠ ᴝ ⅝ἵ

Å̩ Ḣ ӹ

- ҵҘ♠ ᴝ ⅝ἵ, ᾒ  ᾎϮᵙ₡ 

- ҵҘ♠ ╥Ợ˺♬ Ợ̆ ̯ὥ ҥ╪  
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3.1      

3.1.1    

    , NHTSA    (Special Crash 

Investigation s)    .    NHTSA  

    1972         

.    2017   1,500       

  .           ,   

,            

( NHTSA, n.d.) .            

,  NHTSA         .    

       ,     

     .      

    .  

 

3.1.2    (In - depth Interview)  

            

   ,  ,     (Gubrium & 

Holstein, 1997) .          ,  

           .  

           

.           ,   

        (Fonteyn, Kuipers, & Grobe, 1993; 

Rodica Milena, Dainora, & Alin, 2008) .          

,          .   

          .  

 

3.1.3    (Think Aloud)  

             

.             

         (Ericsson & Simon, 1980; 

ẻἣἣỤỜỖờἣỚởỖởẚẎảạẢạẗ. ,          
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    .  

           

          (Ericsson & Simon, 

1980; Nisbett & Wilson, 1977) .         

              

 (Ericsson & Simon, 1980; Fonteyn et al., 1993) .      

             

  (Bucciarelli, Khemlani, & Johnson- Laird, 2008; Fonteyn et al., 1993) . 

         ,    

     .  

 

3.1.4    (Self - report Inventory)  

             

      .      

( Five- Factor)   ( moral disengagement)       

  .  

            

         (McCrae & John, 1992) .   

  (agreeableness), (conscientiousness), (extraversion), 

(neuroticism), (openness)  ,        

 (McFerran, Aquino, & Duffy, 2010; Wilder muth et al., 2017) .      

 Big Five Inventory (BFI)    .    BFI - 44  44

       (Likert scale)   

  (John & Srivastava, 19 99).   ( , , & , 1987)

 BFI - 44   ,     15  ,   

   .         BFI-

15      .  

,         Bandura(1996)  32   

.          Detert ( 2008)  

       24  .      

        .   ,    
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   ( attribution of blame)      

           

(Detert et al., 2008) .           

,             .  

  ( moral justification),  ( diffusion of responsibility),  

, 24      9     .  

 

 

3.2     

3.2.1    (Protocol Analysis)  

         ,     

    ( Think Aloud Protocol  [TAP])   ẖẻἣἣỤỜỖờἣỚởỖởẚẎảạẢạẗ. 

          , 

              

    (Fonteyn et al., 1993) .        

      .  ,      

            (J. D. 

Greene et al., 2001) .    ,  ,     

    .  

     (encoding)    (Ericsson 

& Simon, 1993) .           

 .      ( open coding)      

   ,         

( category)      (Bohm, 2004; Khandkar, 2009) .    

            

     .      ,  

         .    

        .  Fonteyn ( 1993)  

  (ỡộợỒỤỖẗ,  (assertion) ,  (script)   

 .            

,            
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 .  

 

3. 2.2   ( Thematic Analysis )  

   ( theme),          

      .   ,  ,      

     (Braun & Clarke, 2006) .       

     ,    .     

        .       

     .        

  (Aronson, 1995) .  

         ( Thematic Map)   

 .      ,    ,  

           (Braun & 

Clarke, 2006) .           

      .  

           

   .       ,      

     ,       ,  

          (Braun & Clarke, 

2006).          ,     

       ,        

       (Boyatzis, 1998) .  

           

      . ,       

  ,     ,     

  .       .  

 

3. 2. 3    

      ,  Mikhail (2007)   .  

Mikhail       ,       

      ( syntax t ree)     ( act 
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tree)  .           

,      ,       

.           ,  ,   

.        Mikhail      

      .   Mikhail    

           

,            

.  
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 4   

 

4.1   

             

 ,          . 

     , 1)      

 , 2)  ,  3)  ,  4)       

 , 5)     .  

 

4.1.1    

            

 .   NHTSA       

     .        

           

 .             

    .         

         .   

   1)     ,  2)    

, 3)        .     

     ,     ,  

  .            

 ,          

.            (IN08008, CR12002),  

     ( 2004- 02- 041A)        

 ẖ ẴỒỤỖẎảạạấ- 02-ạấẢẲẚ Ẏảạạấ;  ẴỒỤỖẎẴểẢảạạảẚ ẎảạẢảẬẎ ẴỒỤỖẎẺếạẩạạẩẚ Ẏảạạẩẗ.  

       .   

      .        

   .          1   

,         ,        

    .       ,     
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     . ,    

         .       1

  ,  ,       .    

             

,        .       ,  1  

             

  .  

 ,      IN08008 (2008)    [  4.1] .   

   1  ( V1)  ,    1   27  

     .       

        , V1    

,       .       

      , 4       

.              

,        .    

      .       

  .  

 

▐ә  

ḿ  ỳҏ ḿ 

 ᾠ ▐ә 

ӽ Ӓ 

ḻἛ ᾠ ӽ Ἓ (▐ұὣ) 

ӽ  ỳ 2 Ӏ Ḅ   

ỳ  

V1 ―  ( ֥▐, ♠◕ ,᷉ ὥ (27) ) 

V2 ῦ  ᷄  

V3 ỵ 

ḿӦ    

ῦ᷄ ( ᾠ) Ą ― ( ) V1: ὥ  4ᾤ ▐ὶ, 

―   ὥ  15ᾤӦ ♠◕  ᷉ₐ◄ 

ỵ( ᾠ) Ą ― ( ) V2:  ◄ 

― ( ) Ą ỵ( ₥) V3:  ₐ◄ 

֚ὧ 4.1:  ‗  ᵁὣ   ә  &²A_qc GL.6..6*³ 0..6' 
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4.1.2   

            

,      .      

       4.1  . 6    

 5 ,  1  ,  1   2    2 , 4   

 4 .       3   

  ,       .  

 4.1: ἀ ₱ Ḍ  Ԃ Ӕ   

 1 2 3 4 5 6 

Ⱡ‴  e  e  e  e  e  

ἔḓ 30ḓ 20ḓ 50ḓ 30ḓ 20ḓ 40ḓ 

ӒἍ 1ᵹ Ӧ 

2ᵹ  

1ᵹ Ӧ 

2ᵹ  

4ᵹ Ӧ 4ᵹ Ӧ 4ᵹ Ӧ 4ᵹ Ӧ 

▐        

 

        (in - depth 

interview)   .  ,       ,   

       .    

     ,     .   

      .         

 ,       .      

      ,      

        .      

            

 .            

            .  

         . 

         .  

           

.    3       60    

.            

    .         
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   .  

 

4.1. 3    

     ( open coding)  .      

 ,     .    

        ,     

        .  

          

 .            

  ,       .     

           

 [  4. 2] .              

     .  

 

 4.2:  ҟᵻ   

 ◄  ҟᵻ 

²Ὥ  ῑҍ ♠ [ ▐Ӎ ]  ᵒҍ  ּב ḁә ᾠ . 

Ҡ[ Ҡ]  ә ḁᾠ   ұ . [ṅ ὗ  ] 

ᵛᾠ  o  ᶞҍ ә ᷄ .ֱ [ Ҡ->ṅ , ῇὣ  ұὣ]³ 

▐Ӎ   

 ṅ , ṅ ὗ   

ῇὣ  ұὣ 

²▐Ở   ̈͂ᾤ  U ә  ʊ  ―  [ḁּב  ]  ♠ Ἓ 

ṍ   ҹ Ҝә¨¨,[Ӥὣ ] 

ҹḻ  ᵒ  ᶷḫ ḁὖ Ṕ ҟ   ℮ ♄ [ḁὖ ӍӦ  ℮ӽ] ₐ◄ 

ᵒ  ▐ὶ ]בּ   ֗ᾧ]ҍ ҍ  ,³ 

ḁּב   

Ӥὣ  

ḁὖ ӍӦ  ӍӦ ℮ӽ 

 ֗ᾧ 

 

   ,         

       [  4. 2] .       

  ,         .   

    ,          

.           ,   

         .  



 

20 

 

  

֚ὧ 4.2: ṫ    

 

4.1. 4    

  ,           

  26   .     1)  ,  2)  

,  3)   ,  4) ,  5)  ,  6) ,  7) ,  8) 

 ,  9) ,  10)  10    .     

, , ,      [  4.3] .  

  ὣ  ῦỦ  ᵒᾠ  

ӨἎ ῇ 

  

ḓ◄ 

  

 

ẁὖ 

 

“  

ҍ  

ṅ  

ꜚⱠ 

Ӥὣ  ₔ Ⱡ  Ҕ  ḏ  

 ֥

  

ὥ  

  

 

 

ӽ “  ֗

 בּ

ә  

ҍ  

 

֗ᾧ  

ꜙ  

ᵂӨ  

 

 

ұ  a
ӤҔ 

ὶ  

 

 

  

  

  

בּ ỳ 

 

◄ḓ   

“֗ Ὼ 

֛  

ҍ  

 

בּ  

℮Ө  

 

ₐ◄  

בּ  
Ҕ 

ḁὖ 

ҍ  

Ὥ  

ṅ  

  
   

ῇὣ  

ҍ  
  ◄   

 

Ӥ  

 

ḁὖ ỳ 

  
         

ỳ 

  
         

֚ὧ 4.3: ἀ ₱ὗ  ṫ  ‛  
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1)   

         .   

        .     

          .  

Â   

    ,       ,  

      3      .    

             

 [  4. 3] .  

 4.3: °ӨἎ ῇ  ±   ṫ 

ṫ ♥ᾤ ▐ἕ 

 ֥   ֥   Ώ   ḓ◄ Ἓ ᾞ 

  ḓ  ұₐҔ  ᵁ ᵔḁ. 

²o ҍ ḁ  ʊҹ  ( ὗ ὺבּ ( 

֧ḁә  ẋ ҍ▓  ,³ 

   Ὺ  ▐Ở    ʊҹ  ḁ. Ὺ  

▐Ở  ʊ ҍ , Ԃ, ṅἰ, ◄▐ Ṵ ꜚ Ἓ 

▐  ӨӔὗ ᾅә ᾞ ὣ  ḓҔ   ʊ

▐Ở  ꜚ ḁ. 

²□ὦ ּבỚḻ ḁә ᾠ, ᵁ  ꜙ  

▐Ở Ớә ᾠ  ▐Ở   ʊҹ ḁ

 ʊ □ ᵉ  ʊ ҹ ҍ  ʊ

ֱ᷄ ,² 

ṅ    ᾠ   U Ὺ   ʊӨӔ, ▐῁  ӨӔ, 

Ắ  ʊᾠ   ʊӨӔ  ṅ ὗ  ә  

ḁ. 

²ῄ  ʊᵒҍ Ҡḻ ә ᷄ ,ֱ ᵁ

 Ҡ  Ὣ  U  ḁ ᶵᵛҍ ῄ

ә,³ 

ḁὖ ỳ     ʊ ỳ  U▐ә   Ṏ ỳ 

 ″ ỳ Ắ  ʊ ὗ  Ώ  ḓ◄ Ἓ 

ḁ. Ắ   ә  ḁ. 

²ҍ  ҍ ḁә ◕Ҏ  ṍ  ֧ ᶷḫ, 

  ʊ֚  φ    ұ᷄  ֱ ▐ὶ

 ʊӍӦҍ ᵁᾠ  ṏ ҹ Ҝ .³ 

ỳ   ▐ә   ỳ   Ώ  ḓ◄ Ἓ ḁ. 

Ắ   ә  ḁ. 

² ᾠ ҍ ḁ . ֚Ỹ  

 ẍ ҍ  ḁ . ᵁ  ʊ  ḁ

᷄ ,ֱ ֚Ỵᾠ   ʊұ .³ 

 

Â   

            

.         [  4. 4] .  

 4.4: ° ḓ◄  ±   ṫ 

ṫ ♥ᾤ ▐ἕ 

ὥ    ὥ ὗ ▐әἛₐ   ә  ḁ. ὥ ҍ 

ὗ  ʊӍӦ  ֱ  ә ֚Ỵ  

ӍӦἛ  ʊ♠  ұₐ ḁ. 

²ᵒҍ ḁ  ә ὥ ṯ  ḁ  

 ʊ (♠  ӆ ). ὥ ṯ  ○

ṯ ḫ,³ 

     ὗ ▐әἛₐ   ә  ḁ.  ʊ°

 ʊ ὗ   ḁ±ʊ  ҙ  ὣ  

֜ ḁ. 

²֜ḫ  ҍ ᾠ ҍᾠ  ṍᶷḫ. 

 ҍ ᾠ ҍᾠ ṋ¨¨,³ 



 

22 

 

2)   

           

   .          

.         ,    

   ,      .  

Â    

      .    

         ,      

  ,     .     

     .       

           .  

      [  4. 5].  

 4.5: °  ẁὖ ±   ṫ 

ṫ ♥ᾤ ▐ἕ 

   ὗ ▐әἛₐ   ә, ὗ ḝỚ

ḻ ꜙ  ʊҹ   ῁Ἓ ֧ḁ. 

²   ʊ▐Ở Ӏ ♄  ʊḁὖ ▐

Ở  ẖ ὗ ᶷ  ᵒҍ ᶵ  vὫ

ᶵᵛ  ʊ▐  ֚ἃӀ  ә,  ֚▐

ә  ♄ ᵒҍ ὗ ᶵ  v  ᶵ

 v  ֚ ҍ ᶵ  v Ӏ  ұ ,³ 

בּ ỳ  ּב  ᾨ  ҍ ә  ʊ ỳ   ʊ  ֚

 ₐ  ʊḻḞ  ṅ   ḁә ֧

ḁ. Ắ    ḝ  ҙ Ӏ ᶵץḁ. 

( : Ԃ֡ , ) 

²Ὥ   o ҍ   ʊ ḁ. 

֚Ỵᾠ Ḅ ᵒҍ □ә ⁸ . ֚Ủ♄ 

 ҹ Ҝ ḫ, ҏ ▐(ṅ )ὗ □

ὣἌә. ֜ḫ ₳Ỷ  ʊ▐Ở  □ὣә  

 ʊ ḫ, ◄ḓ   ⌂    ᾠ

♄ḻ   ʊҳ¨¨,³ 

 

Â  

            

   .          

         .  , 

            

ẚ     .        

 [  4. 6].  
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 4.6: °“ ±   ṫ 

ṫ ♥ᾤ ▐ἕ 

ӽ “  ֗ ṅ בּ  Ӎ  ẋ ӽ “֗ὗ ᾞ, ҍᶾ  

Ἄә ḁ. 

²  ₔ“  ᷄ ,³ 

◄ḓ   

“  ֗ Ὼ 

◄ḓ ỳ  ӽ “֗ὗ Ὼ  ҹ  ▐ә  

 Ṏ ҹ  ḁ. ◄ḓ ỳ  ὗ ₐ

Ἓ ҍ ֥ḻ ḁ. 

² , (  ҍ) Ὼ  ᵮ .³, 

² ῁ὣ ⁸ḻ  ֚ὧ  ⁿ  ẋ V2  ʊ▐

Ở  ᷄ .³ 

 

Â   

           

         .   

           

    .           

      .        

 .       ,    

    ,       

  [  4. 7].  

 4.7: °ҍ ṅ  ꜚⱠ±   ṫ 

ṫ ♥ᾤ ▐ἕ 

ә  ҍ  ḁὖ ỳ   ὗ ᾠ♄ ὗ  ʊ

 ә Ⱡ  ḁә Ḅ ḁ.  

²֚  ҍ  ♄ Ḅ  ḁә ᾠ  ֚

Ḅ  ӍӦἛ ᵁ   ʊ ᵒҍ 

Ἄ  ʊ ḻὗ ҍ ә Ḅ  ♄  Ӏ 

ṎḄ ὰ . ֚Ỵᾠ ӍӦ Ἓ  ʊ□

 ṏ ּבḻ ᶷḫ,³ 

֛  ҍ  ṅ  Ἓ  ḁὖ ỳ Ӏ ὗ ḁᾠ 

ṅ    ẋḁ  ḁә Ḅ

ḁ. 

²o ҍ ṅ  ♄ ▐әҍ  ɐ ұ  

ұ .ʊ ұ  ʊᵒҍ  Ὥ ֚  φ

ⱥ   ә Ҙ  ẋ ▐әҍ ᵁ  ʊ ұә. 

ұ  ʊ  ֚◄   ֥  ṅ  

ᶷḫ  ֚ӍӦ Ἓ ◄ḓ    ҵ 

ᾠ♄ ṅ   ʊұ .³ 

ῇὣ  ҍ  ḁὖ ỳ Ắ  ʊ Ӏ Ἓ ῇὣ  

  ὗ  ʊҹ  ұₐҔ  ᶵᴻḁ. 

² Ḅ ᵒҍ  ὗ   ʊ  

ḓ ♠ Ӽ  ұₐҔ  ṯ .³ 

 

Â  

           

.              

 .           
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   [  4. 8].  

 4.8: °Ӥὣ ±   ṫ 

ṫ ♥ᾤ ▐ἕ 

 ֗ᾧ  

ꜙ  

Ἓ ḝ Ὦ  ▐Ở  □ὣ  ʊ ҹ  ḁә 

Ḅ  ▐әἛ    ֗ᾧὗ ꜙ

ә  ḁ. 

²  ҍ Ὦ  ᵄḁә ᾠ ᶞҍ 

ḁ ḁҍ  Ӏ ᷄Ớ ὗ  

“ ʊ  בּ   ḁә   ʊұ

.³ 

בּ   ▐әἛ    ֗ᾧὗ ּב Ἓ 

ә ℮ӽ ḁ. 

²▐Ở  ᾤ ḏ ּבὗ ὺӈ♄ ḁ ұ  U

▐ὶ  ʊ ▐Ở   ҍ   

ҍ  Ɫ ‗  ҹ Ҝ .³ 

 

3)   

         

    .      ,  ,    

         .    

         ,   

    .  

 

Â  

        ,  

         .     

     [  4. 9].     ( risk) 

         .     

           .  

 4.9: °ə Ⱡ±   ṫ 

ṫ ♥ᾤ ▐ἕ 

ᵂӨ   ◄Ṏ ӍӦḁ  ӍӦҍ ᵁ ḁ בּ   ʊ▐

 ᾨ ḁ. ♠  (benefit)  ◄ ḁ. 

²Ӎԃ  ᾤ  ♄  Ӏ ӆᶵ

,v ᷄ᾠ Ṕ ᾤ  ♄ 50% Ἓ Ὅ  

ᵎӀ ӆᶵ  v ҳḫ.  ᵋ  

ֱ ? Ṕ ᾤ  ♄, ֚Ủḻ □ Ὅ  

Ὼ  ᷄ .ֱ³ 

℮Ө   ◄Ṏ ӍӦḁ ᵁ╥ ӍӦҍ ᵁ ḁ בּ   ʊ▐

 ᾨ ḁ. ♠  Ⱡ(risk)  ◄ ḁ. 

²ṗ ḁ  ּבḻ ә   ּבḻ 

Ὥ, ֚ἃ  ֥ẋῄ   ᾤ  ᶷḁә ҍ

 . ֚Ỷ Ὅ  ֥ḓ֥  ʊ♠

 Ἄ ♄.³ 
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Â   

           

.         ,    

     .      

       .  ,      

    [  4.10].  

 4.10: °  ±   ṫ 

ṫ ♥ᾤ ▐ἕ 

 ұ  a ḿ  ʊҹ  ḓ  ұₐҔ   ḁ. ²o ҍ ₐỴ ◄Ө  ᶷҵ ₐἛ ▐ҳ

 ♄ ὗ  ḁ?  ֚

ҍ ṋ . ♠ ◄ʊ  בּ  ♄ ♠

♄ ▐ә  Ề ṯ  ʊ .³ 

ₐ◄ בּ   ▐ὶӦ ℮ӽ  ₐ◄  ҍ‰  ᾞ, ▐ὶ  

Ὤ  ֥ ♄Ớᾠ ₐ◄ בּ   ḁ  ʊ ḻ

ḁ. 

²V2ҍ . ḁ  ʊ Ӏ ᵋ   ʊ

 ḻ ә.³בּ  .

² ֥  ʊ ҍ ә ֥  ʊ ᵒҍ ᶷḁ 

֚Ỷ Ӓ Ớᾠ ṯ Ώ  ḫ.³ 

◄  ◄  ӍӦἛ ▐ὶ ұ  U  Ṵ   ᵉ

ḁ בּ   ʊ▐  әἌ , ◄  ▐ὶ ḻ 

Ӌ ʊ  בּ   Ớ  ʊ ḻ ḁ. 

² ◕  ʊ Ἓ  ḻ ḁ ᵒҍ 

Ẕ   ʊұ . ҳ Ắ ḁ ә 

 ḁ ә  ῄ ҍ ᷄Ớ ▫  ә  

ẁỚ  ʊұᵮ .³ 

 

4)   

       .     

     ,     .  

       .     

   ,       .   

          .  

 

Â  

            

.         ,    

    .         

.             

   .       ,   

   [  4.11].  
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 4.11: °Ҕ ±   ṫ 

ṫ ♥ᾤ ▐ἕ 

ӤҔ  ә   ә Ӧ Ҝ  ᶵᴹә Ҕ

 ḁ. 

²  ֚Ỵᾠ  o ҍ ᵮ.  o ҍ 

ᵮ¨¨,³ 

Ҕ  ṅӦ ֚  ẁὖ ӍӦ  ḓ  Ӧ 

 ᶵᴻḁ. 

²֚  ▐Ở   ҹ  ḓ ♄ ӵἛ ә 

◕  ә ҍ  ṍ  ʊә  ḝ ḁә 

◕Ҏ  .³ 

 

Â  

          

  .          ,   

     ,        

.   [  4.12].  

 

 4.12: °ḏ ±   ṫ 

ṫ ♥ᾤ ▐ἕ 

ὶ    ӍӦҍ ᵁ ḻ ḁә ◕Ҏבּ  

ᾞ ◄  Ӎὰ  Ṗḁ. 

²  ҍ ֚Ủḻ Ὥ   U  ֠ḝ 

♄  ә ₐ◄ Ἓ ґ ּבḻ  

 ֱỚә  ὶ  Қә .³ 

ḁὖ ҍ  

Ὥ  

ҍ Ḅ   ♠  ҍ  Ὥ Ἓ Ṏ 

ҍ  ₔὭ  ♅ ḁ. 

² ἃӀ ᾠ ὗ ꜙ  . בּ 

Ὦ  ▐Ở    ♄. ¨¨  בּ 

ḁỚә ◕Ҏ   ʊұ .³ 

Ӥ  

 

ӍӦ    Ӥ  ▐Ở Ӏ ₐ ḁ. ²  ҳ  ҍ ♠  ‛  ֥

ẋῄ  1     .³ 

 

 

4.1. 5    

            

 .  ,  ,  ,   4   , 

 ,   ,    ,  ,   ,  ,  

,   ,  ,   10   .   

        ,  

             

  (Haidt, 2007; Wildermuth et al., 2017) .       

        .     

       .  ,     
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(Wildermuth et al., 2017) .      ,   3   ,  

,     ,        

  .            

  .    ,       

   .         

 ,           

   .  

,           .  

 , ,  ,      .    

    ,       

         (Bonnefon et al., 2016) .  

           

  .           

       ,   ,    

,             

(Cushman et al., 2006; Hauser et al., 2007; Mikhail, 2000) .  

          .  

        .   

,           

   .          

       .    ,   

     ,       

     .        

     ,       

.  

           

.          ,   

  ,        .   

         .  ,    

          .   
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        ( moral disengagement)   

     (Bandura et al., 1996) .  

            

   ,         .   

        .      

       .     

             

  .           

       . ,   

   ,          

.           

   .   ,       4  

 .  

 

4.1. 6     

          

 ,             

.            (   )  

,          .     

  ,         .  

     ,       

     2, 3      [  4. 4] .   

          .     

   ,   ,       

  , ,   ,     . 

      .        

 ,  ,  ,   .    ,    

,       .        

  ,            

   .          

Model Minimum Uniform Crash Criteria (2012)   ( i njury status)   K( ) , 

A(  ) , B(   ) , C(  )  4  .   
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     ,        

       .  

 

֚ὧ 4.4: ᵁὣ  Ԃ  

Â  1 (S1).    

   ,   1   27   

( V1)   .        ,   

 ( V2)      [  4.1. 6. 2- (a) ].   

 V2   V1     1/3        

[  4.1. 6. 2- (b) ].    V2  V1, ( V3)    V2   

  3    [  4.1. 6. 2- (c) ].   V2   

 V3    V1    ,    V1     

   V2, V3   [  4.5 - (d) ].  
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(a) ◄  

   

   
(b) ♠ 1 ( ) (c) ♠ 2 ( ) (d) ♠ 3 (⃰ἄ ) 

֚ὧ 4.5: ᵁὣ  1  ◄ Ӧ ♠  

    ( V3)    ,    

     .       V2 

         .     

 1      ,           

 .   V1     ,      

  ,           

    [  4.13] .  

 4.13: ᵁὣ  1  ♠  ‴ Ἕ ꜙ  Ὥ  

♠  
ӽ “  ֗

 בּ

 ֗ᾧ  

ꜙ  

בּ ỳ 

 
ṅ    ὥ    

ḁὖ ỳ 

  
 ұ  a

 Þ Ȫ Ȫ Ȫ Ȫ å Ȫ 

 Ȫ Þ å å å Þ Ȫ 

⃰ἄ  Þ Ȫ Þ Þ Þ Ȫ å 

(Þ=Ὥ , å=ₐₒὭ , Ȫ=ₔὭ ) 
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Â  2 (S2).   

S2        ,    1   1  

 ( V1)   .  V1   ( V4)    [  4.6 ] .  

    (V3)     ,    

(V2)        .     V2  

V1      V2, V3    .     

V2   V2      .    V3  

V1 ,  V2  V3    V3   .  , V4     

     .    ( )    

      [  4.14] .  

 4.14: ᵁὣ  2  ♠  ‴ Ἕ ꜙ  Ὥ  

♠  
ӽ “  ֗

 בּ

 ֗ᾧ  

ꜙ  

(ᵂӨ  ) 

 ֗ᾧ  

ꜙ  

(℮Ө  ) 

  ṅ    
֛  ҍ  

 

Ӥ  

 

 Þ Þ Ȫ Ȫ Ȫ Þ Ȫ 

 Ȫ Þ Ȫ Þ Þ Ȫ Þ 

 Ȫ Ȫ Þ Ȫ Ȫ Þ Ȫ 

(Þ=Ὥ , Ȫ=ₔὭ ) 

 

 
 

 

 

 

 

(a) ◄  

   

   
(b) ♠ 1 ( ) (c) ♠ 2 ( ) (d) ♠ 3 ( ) 

֚ὧ 4.6 : ᵁὣ  2  ◄ Ӧ ♠  
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Â  3 (S3).   

   ( V1)    2   .    

     ,     (V2)   

 V1      [  4.7 ] .      V2  

 ,     V2   .      

   V2      V1      

  .      V2      

     .  ,     

            .  

S3             .   ,   

V1     ,      V1     

            [  4.15] .  

 4.15: ᵁὣ  3  ♠  ‴ Ἕ ꜙ  Ὥ  

♠  ֗ᾧ  ꜙ   ֥  ỳ   ◄   Ӥ   

⃰ἄ -  Ȫ Þ Ȫ Þ Þ 

 Þ Ȫ Þ Ȫ Ȫ 

(Þ=Ὥ , Ȫ=ₔὭ ) 

 

 
 

 

 

(a) ◄  

   

  
(b) ♠ 1 (⃰ἄ - ) (c) ♠ 2 ( ) 

֚ὧ 4.7 : ᵁὣ  3  ◄ Ӧ ♠  
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Â  4 (S4).     

S4   S2       2    .  

   ( P2)   (P1)    [  4.8 ] .     

   V2  V1    98%, V2  2%     

.        ,     V1  P1   P1  98%  

   .    V1  P2    V2  P1   P1  P2   51% 

   .         ,     

       ,       

      98%       

      [  4.16] .  

 4.16: ᵁὣ  4  ♠  ‴ Ἕ ꜙ  Ὥ  

♠  
ӽ “  ֗

 בּ

ә  ҍ  

 

(ᵂӨ  ) 

 ֗ᾧ  

ꜙ  

(℮Ө  ) 

ῇὣ  ҍ  

 

בּ ỳ 

 
ṅ        

 Þ Ȫ å Þ Ȫ Ȫ Þ 

 Ȫ Þ Ȫ å Þ Þ Ȫ 

 Ȫ Ȫ Þ Ȫ Þ Þ Ȫ 

(Þ=Ὥ , å=ₐₒὭ , Ȫ=ₔὭ ) 

 

 
 

 

 

 

(a) ◄  

   

   
(b) ♠ 1 ( ) (c) ♠ 2 ( ) (d) ♠ 3 ( ) 

֚ὧ 4.8 : ᵁὣ  4  ◄ Ӧ ♠  
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4.2   

            

   .    4    

    .       

        ( Think Aloud)  .   

             

     .  

4.2.1  

         ,   , 

    .      (Social Network 

Service )       ,     

  .     35    33   .  

4.2.2  

            

      ,      . 

            , 

       (Skype)     

.          

   .           

  ,           

.             

    .      

,           [  4. 9] .  

  

֚ὧ 4.9: ᵁὣ  ṫ  


