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1.1.� ȋȗ>Ȅȃ  
� Ƙ3>ƏĦĦȼ<��7ǔLRUTh_�> 1 59)7˓
¶3�Øʔȃ<şȽ)˓Ā˂ɢǖXɖ�%9��WU7�T2 
Zazkis(2007)<QU@1%>h_�?Ǳǎ>�<�ɉXJT�
ɉà>ÈĭM/> 1 59)7ź$T%9�8 T9ŸƉ'U
7�T2I1 /˓�)1�ɉàXɖ�Ȃĵ'-T%9?ǖ)7

Ɠ1;Ā˂;:8?;" %˓UI8<MĘ">ȋȗȾ<Q47

Ōɳ'U7 7�T2 
� �@ Davidovː1990ˑ? 4˓Ģ:M>�ɉàE>Ȃĵ?Ħ
ƺ8>ŸĲ>�ɚ;Ȅȃ> 1 58�T�9ŸƉ)7�T2I
1 Leeː1996ˑ? 4˓�Ə˓/)7ƏĦ>+F7?I'<sl

��X�ɉà+T%98�T�9ʏF7�T2'R< Mason
ː1996ˑ? 4˓�ɉà?ƏĦ>ŚɅ8�T2M)�<Ǝľ�/
>Ĥĉ<Ǔ��7�;�;R@ /˓)7ǹŕɆR��ɉàXɗ

Ƕ+T%9XɪJTȼŧ�;�>8�U@ /˓>9 ƏĦȃş

Ƚ?ǹ*;�2V��9ʏF7�T2 
� %>%9�RM Ə˓ĦĦȼ<�#T�ɉà>ʣɚŠ?Ņ"ɮ

LRU7�T9��T2I1Īʲ<�ɉà? Ə˓Ħ>ǃ3;đ

ʺ8Ņ"ʝǺ'UTM>8�S �˓Ə>Èĭː Mason 1˓996ˑ˓
ń©>ÈĭːYerushalmy˓1993ˑĀW,ɖWU˓ŁŅ�ĦŃ
�ıɺ9M'U7�T2 
� )�);�R /˓�)1ŁŅ�ʿĎ Ħ˓Ń�ıɺ9'U7�

T9��%9M�S /˓%<?�ɉà�8 ;�9��ąʵŠ

MĤĉ) �˓ɉà?Ę">ĦȼȾ<947ŹŪȃɲ˂8�T%

9MŅ"ɮLRU7�T2/)7%>ǶĪ?˓ƎľXĠL˓Ə

ĦƎɀ<ƈWTȾ<ǉ>Q�;Ơˏ>Ā�XM1-7�T>

8?;�2V��2 
 
:>Q�<+U@ ǹ˓ŕX�ŭ"�ɉà<Ĳ"%9�8 T>

2V��2 



 5 

� %>Ā�<ȟ�Tǩ À˓ɖȋȗ>�8?�ɉà9?:���

M>;>�<5�7>'R;Tǜȶ�;'U7�T9��T2

/>�>�"5�>M>9)7��>M>�ź$RUT2 
 
ː1ˑ�ɉà>Ȁ;Tȕ˄E>Í˄2 
ː2ˑ�ɉàEø��ĦȼȾ>Ȁ;TZv��m>�Ɣ>Í˄2 
 
� ɭ)"?Ȝ 2 Ț8ʏFT�˓Àɖȋȗ<��7?%�)1
�ɉà>ȕ˄N�ɉàEø��Zv��m>�Ɣ<?�"5

��T9��%9��WU7�T2/)7%UR>Í˄<QS˓

¶3>ĦȼȾ�ɖ41�ɉà M˓)"?�ɉàEø��Zv�

�m>�Ɣ<~w��aXƕ) %˓>ĦȼȾ?:����ɉà

Xɖ41>�9��ÍƲ�ɖWU7�T2 
� )�)/>îʺ %˓UR>�ɉà M˓)"?�ɉàE>Zv

��m>�Ɣ>ʜ�?:>Q�;ɚĄ<Q47ǹ*7 7�

T>� 9˓��%9<5�7?�ISƚR�<'U7?�;�2

%UQS:U2#�ɉà M˓)"?�ɉàE>Zv��m>�

Ɣ>Í˄�ɖWU19)7M Ǝ˓ľ�Īʲ<žƿ>�8Ťć)

1�ɉàXĦȼȾ<±)1�đö< :˓���¾ �#X+U

@Q�>�9��%9�ƚȌ<Ȏ'U7�;�9��T2 
� ��>%9�RÀɖȋȗ>�8? Ħ˓ȼ>�8JRU1Ħȼ

Ⱦ>ĪŦ�R�ɉà>ȕ˄ I˓1?�ɉàEø��Zv��m

>�Ɣ<5�7QSȪ�"Í˄�ɖWU7 1%9�¤�T2

12) Ī˓ʲ<ŸĲ+Tʲ>ɹɶ?�ʁ)7�T>8?;��2 
� ƫȋȗ8? %˓UI8>ÀɖȋȗXʃI� %˓>Q�;�ɉ

à>ʜ�?ĦȼȾ>Ɓɶ>�Ɣ<Q47ʀ%SŗTM>8?

;��9Ƚ�12/%8 �˓ɉàEø��ĦȼȾ>Ɓɶ>�Ɣ

<ȈȄ+T%9<QSɹɶXɖ47�"2/)7 �˓ɉàEø

��ĦȼȾ>Ɓɶ>�ƔXǱř�# �˓ɉà9ĦȼȾ>Ɓɶ>

�Ɣ9>ʫ°<5�7ȽįXɖ�2'R</UR>%9XʃI
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� :˓>Q�;Ɓɶ>�ƔXɖ�%98 Q˓SQ��ɉà�ʛ

Ũ'UT>�<5�7ƚR�<+T%9XȄȃ9+T2 
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1.2.  ȋȗ>Ɣǘ  
� ƫȋȗ? �˓ɉàEø��ĦȼȾ>Ɓɶ>�Ɣ<ǫǨXō7˓

�ɉà9ĦȼȾ>Ɓɶ>�Ɣ9>ʫ°<5�7ȽįXɖ� :˓

>Q�;ƁɶXɖ�%98QSQ��ɉà�ʛŨ'UT>�

<5�7ƚR�<+T%9�Ȅȃ8�T2/)7%>ȄȃXʛ

Ũ+Tǩ˓��<Ȏ+ȋȗɲ˂Xɧĩ)12/)7˓ȋȗɲ˂

&9>ȋȗƔǘXɦʏ+T2 
 
ȋȗɲ˂ 1˚�ɉà>ʜ�?˓:>Q�;ɚĄ<Q47ʀ%S
ŗT>� 
 
� À,ÀɖȋȗQS �˓ɉà<?:���ȕ˄Í#�;'U7

�T>� :˓>Q�;Zv��m>�Ɣ��T9'U7�T>

�<5�7ƐǷ)7�"2I1˓/�)1�ɉà<ı)7˓%

UI8ĦȼȾ?:>Q�;�ɉàXɖ47�T%9�Ȍɮ'

U7�T>� I˓1:���Ɣǘ8Ęǃ;�ɉàXż�Q�9

+TɪJ�ɖWU7 1>�<5�7 P˓ytlakː 2012ˑ˓Ciosek
ː2012ˑ˓ Kolar and Cadezː2012ˑR>b�hhlp[>Í
ƲXɖ�2 
� Ú�7ƫȋȗ8? :˓>Q�<+U@�ɉàXż�T%9�

òɂ9;T>� /˓>ǩ>«ƿȃƵȭJ>ƄƽXɖ�2/)7˓

/>«ƿȃƵȭJXʓ)7ƾɩXɖ�%99+T2 
 
� ǉ< «˓Ũ)1«ƿȃƵȭJ�RJ�1�ƶXʃI� �˓ɉ

àEø��ʲ>ĦȼȾ>Ɓɶ>�Ɣː Əȃ;Ɓɶ ń˓©ȃ;Ɓ

ɶˑ<5�7˓'R<ɭ)"ƚR�<);#U@;R;�2 
 
ȋȗɲ˂ 2˚Əȃ;Ɓɶ˓ń©ȃ;Ɓɶ9?/M/M©M>8
�T>�˓��<ɢʢ)ż�T� 
 



 8 

� Əȃ;Ɓɶ˓ń©ȃ;Ɓɶ<�#TƏȃ˓ń©ȃ<ı)7˓

'R<ɭȪ<ɦʏ)7�TƑǳ9)7˓Rivera and Becker 
(2004 2˓006a 2˓008) C˓hua and Hoyles(2010a 2˓010b 2˓011)
��T2%UR<ď6 �˓ɉàEø��ĦȼȾ>Ɓɶ>�Ɣ

?:>Q�<ż�T%9�8 T>�<5�7ȽįXɖ�2 
 
� ƫȋȗ<�#TĦȼȾ>Ɓɶ>�ƔXɜĩ)1>3 %˓UR

>Ɓɶ>�Ɣ9�ɉà9>ʪ<?:>Q�;ʫ°�ɮLRU

T�<5�7Ȏ';#U@;R;�2 
 
ȋȗɲ˂ 3˚�ɉà9ĦȼȾ>Ɓɶ>�Ɣ9<?˓:>Q�;
ʫ°�ɮLRUT� 
 
� ĦȼȾ>Ɓɶ>�Ɣ��ɉàEëH+ŏʻ<5�7 �˓X

ď<ÍƲXɖ�2 
 
� ƥŔ< %˓UI8�<�ɉà9Əȃ;Ɓɶ ń˓©ȃ;Ɓɶ9

>ʫ°<5�7ȽįXɖ47 12/U<ǒF7 Ə˓ȃń©ȃ

;Ɓɶ<5�7? ƫ˓ȋȗ>�<��7G9Y:ɹɶ8 7�

R,˓I1 Chua and Hoyles(2010a)M%>Ǩ<5�7�IS
ʏF7�;�2Chua and Hoyles(2010b)<QU@˓Əȃ;Ɓ
ɶ ń˓©ȃ;Ɓɶ>�ƔXùY8�TƏȃń©ȃ;Ɓɶ9��

M>? ń˓©ȃ;Ɓɶ�RƏȃ;ƁɶE>ÎSƤ�<Q47ɖ

WUT½ø��T9)7�T2�Ɣ8 /˓>ʐ>đö8?ɇR

;�9ŸƉ)7�T2%>ŸƉ<£� ƫ˓ȋȗ8?ǉ>ȋȗɲ

˂<5�7ƚR�<);#U@;R;�2 
 
ȋȗɲ˂ 4̊ Əȃ;Ɓɶ�Rń©ȃ;ƁɶE>ÎSƤ�?ʀ%

SŗT>�2ʀ%SŗT;R@ %˓>ÎSƤ���ɉà>Ħȼ

đʺ8ƴ1+Ő×9?:>Q�;M>� 
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� Əȃ;Ɓɶ9ń©ȃ;Ɓɶ>ʫʕ�#XŤɸ)1�Xď

< Ə˓ȃ;Ɓɶ�Rń©ȃ;ƁɶE>ÎSƤ�?ʀ%SŗT>

� ʀ˓%SŗT9+U@ %˓>ÎSƤ���ɉà<M1R+Ƨ

ǺŠ<?:>Q�;M>��T>�<5�7ƚR�<+T2I

1ƫȋȗ<��7 Ə˓ȃń©ȃ;Ɓɶ9?:>Q�<ż�ȅ'

UTM>8�T>�<5�7ʏFT2 
 
� %>Q�<ȋȗɲ˂Xɢǖ)˓ƫȋȗ>ȄȃXʛŨ+T2 
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1.3.� ƫɶƑ>ǂŨ  
� ƫɶƑ<��7?˓À,Ȝ 2 Ț<��7%UI8Àɖȋȗ
<��7ʏFRU7 1�ɉà M˓)"?�ɉàEø��Zv

��m>�Ɣ>Í˄<5�7ƐǷXɖ�2 
� Ȝ 3 Ț8?˓ÀɖȋȗXʃI�˓Ęǃ;�ɉàXż�Tǩ
>«ƿȃƵȭJ>ƄƽXɖ�2/)7 /˓>«ƿȃƵȭJXʓ

)7�XÍƲ+T%9�R �˓ɉàEø��ĦȼȾ>Ɓɶ>

�Ɣ<ǫǨXō77ȽįXɖ47�"2 
� Ȝ 4Ț8? R˓ivera and Becker(2004 2˓006a 2˓008) C˓hua 
and Hoyles(2010a˓2010b˓2011)RXď<˓ƫȋȗ8?�ɉ
àEø��ĦȼȾ>Ɓɶ>�Ɣ<5�7:>Q�<ż�7�

">�<5�7ƾɥXɖ�2 
� Ȝ 5 Ț8?˓�ɉà9ĦȼȾ>Ɓɶ>�Ɣ9>ʫ°<5�
7ÍƲ+T2 
� Ȝ 6 Ț<��7?˓Əȃ;Ɓɶ�Rń©ȃ;ƁɶE>ÎS
Ƥ�?ʀ%SŗT>�<5�7�Xď<ƾɩ+T2/)7Ə

ȃ;Ɓɶ�Rń©ȃ;ƁɶE9ø��/>ƧǺŠXƚR�<

+T%9<QS˓ƫȋȗ>Ȅȃ>ʛŨX?�T2 
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Ȝ 2 Ț� �ɉàëB˓�ɉàEø��Zv��m>�Ɣ  
� � � �  >Í˄  
 
� � � � � � � 2.1.� �ɉà>Ȁ;Tȕ˄E>Í˄ 
� � � � � � � 2.2.� �ɉàEø��ĦȼȾ>Ȁ;TZv 
� � � � � � � � �  ��m>�Ɣ>Í˄ 
� � � � � � � � 2.2.1.� Pytlakː2012ˑ>b�hhlp[ 
� � � � � � � � 2.2.2.� Ciosekː2012ˑ>b�hhlp[�
 
� ƫȚ8?˓2.19 2.2Xʓ)7˓Àɖȋȗ<�#T�ɉàë
B �˓ɉàEø��Zv��m>�Ɣ>Í˄<5�7ƐǷXɖ

�2 
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2.1.� �ɉà>Ȁ;Tȕ˄E>Í˄  
� ƫɶXĵʩ+T<�1S À˓,? %˓UI8>Àɖȋȗ>�

8? �˓ɉà9��Ǻɯ�:>Q�<ĩȻ �˓T�?ż�RU

7 1>�<5�7ƐǷ)7�"2;.;R@ ɭ˓)"?%U

�RʏF7�"� �˓ɉà<?Ęǃ;Ťý �˓T�?ǃň�Ĥ

ĉ+T9�WU7�T2Ȝ 3 Ț<��7˓ƫȋȗ>�8?�
ɉàX:>Q�<ż�T%9�8 T>�<5�7Ƚį)7

�"� /˓>�8ıɺ9+T�ɉà<5�7ƐǷ+T%9?�

òǈ8�T9��T�R8�T2 
� �ɉàXâÒ)1S Í˓˄)1S+Tȋȗ?�"5MɖWU

7�T2Dorflerː1991ˑMI1/> 1�8�T�˓/>ǷǼ
Xǉ>Q�<ʏF7�T24�ɉà9��ǺɯI1?˓/U<

¥1Ǻɯ?97MQ"Ǻ�RUT2)�)˓%U?ĚŲ(�ɉ

à)>ȅťȃ;Ƿɢ<+�T%9<Q47 /˓>ɣɑ>Ťý<

ʫ)7 Å˓ʓ>M>8�T9J;+%99��Q�;ǟ?�;

ż�Ɣ8�T2/>Q�;ż�Ɣ8? ˓�@�ɉà+T%9

>ȯƴ9÷ǃ< /˓>v�jh>Ŏň�Ƽƫȃ<Ȁ;TM>M

�T%9XǪɝ+T%9<;T�9ʏF7�T2 
� /)7˓Dorflerː1991ˑ?˓�ɉà>v�jhXȮˊȃ9
Ƿɶȃ9�� 2 5<âÒ)7�T2Ȯˊȃ�ɉà9?˓ıɺ
�RÅʓ>Ǳř˓I1?Åʓ>ǱŠXɮɸ+T%98�T2

Dorflerː1991ˑ<QU@˓�TıɺNǲǗ>�8Åʓ>Ǳř
Xǒʈ) ǔ˓LT%9?�ȕ>ƚȌ;ǝÞ8?�T� %˓>ǝ

Þ?�ɉ>ǂʔNǱŠXǔLT%9<ʫʕ+TƔǘ8?;�

9)7�T2�Ɣ8%U9?ıǭȃ< Ƿ˓ɶȃ�ɉà9?�ĕ

Š?÷�8�T9J;'U Ǆ˓ȡ<Q47Ⱥ ƅ�RUT2/

>9 �ɉà?/>�ĕŠ>ųɺXʓ)7ǂŨ'UT9)7

�T2Dorflerː1991ˑ?˓Ȯˊȃ�ɉà?�</>ǉ>Ƿɶ
ȃ�ɉàXɖ�ǩ>ŭǐ9)7Őș52V�9ʏF7�T2 
� ÷ǃ>ɹɶ?˓Radfordː2003ˑ<��7MJRUT2
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Radfordː2003ˑ?˓�ɉàX�Ī<QT�ɉà˓ƑɄ<QT
�ɉà˓ɦô<QT�ɉà> 3 5E9âÒXɖ47�T2�
Ī<QT�ɉà9? Ə˓ȃ;ǝÞX�ɉà+T%98�S Ƒ˓

Ʉ<QT�ɉà? /˓URǝÞ>ıɺMI1�ɉà+T%98

�T9ʏF7�T2I1ɦô<QT�ɉà? �˓Əȃɣɯ>Ƿ

ɢ9/>ÓǺXùKM>8�T9)7�T2 
� Radfordː2003ˑ<QU@˓�Ī<QT�ɉà?˓�ɉà>
ŎňX'R<ǜȶ+Tǩ>ʣɚ;ďȍ<;T9ŸƉ)7�T2

%UR Dorflerː 1991ˑ9 Radfordː2003ˑ>ŸƉ?˓�ɉà
Xv�jh9��ɝǨ�RJ19 < 2˓5˓�T�? 35<
Í˄+T%9�8 T9��%9XŸƉ)7�T2 
� I1�ɉàXɖ41ȯƴ /˓%�RJRU1ĦȼȾ>ȊɸN

ïSȭY8�TĀ˂;:>ʜ��R>Í˄MɖWU7�T2

Harel and Tall(1991)?%UX˓Ŷŋȃ�ɉà˚Ĥĉ)7�T
f]x>ʝǺòɂȡĆX /˓>f]x>ÊǂŨ;)<ŶĚ+T

%9˓ÊǂŨȃ�ɉà˚ʝǺòɂȡĆXŅ$Tǩ<˓Ĥĉ)7

�Tf]xXÊǂŨ+T%9 ʞ˓ɣȃ�ɉà˚Ɠ)�ÈĭE9

ȓT9 ˓Ɠ1;f]x�ǂŨ'UT˓> 3 5E9âÒX)
7�T2 
� 'R< Yerushalmyː1993ˑMI1˓�ɉà>Ɣǘ<?�
�>l\v�Ĥĉ+T9)˓ĿȦ<QT��R>�ɉà˚

¶3>�XɳF /˓%<Åʓ<JRUTǱŠXųÌ) �˓ɉ

ȃ<ɗǶ+T%9 ɦ˓ʏ�R>�ɉà˚Ɨ<Ɓǣ�T�?ɩƚ

'U1ɦʏXùY2QS�ɉȃ;ɗǶ8ɗ+%9 ĩ˓Ȼ>ĕƢ

<QT�ɉà˚ñ�ĩȻ>ŤýXŶŋ) /˓URXùKQ�<

ĩȻXQSŅ"ĕ�˓Ŷŋ)7�"%9˓> 3 5X�$7�
T2%U9÷ǃ>ŸƉ?˓Krygowskaː1979ˑ<Q47Mɖ
WU7�S /˓U0U>ɰƚ?Ŕ<ɦʏ+T� Ŀ˓Ȧ<QT�

ɉà Ɓ˓ɶX�ɉà+T%9<QT�ɉà Ǳ˓ĩ>đöX�ǃ

<+T%9<QT�ɉà˓ȹSʎ)>Ȋɞ<QT�ɉà> 4
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5>l\v�Ĥĉ+T9)7�T2 
� %URQS /˓U0U>ȋȗȾ<Q47ȈȄ)7�TɝǨ?

Ȁ;47?�TM>> Ə˓ĦƎɀ<�#T�ɉà?�"5�>

ȕ˄E9Í˄�ɖWU7 12)�);�R %˓UR>�<?

/>Q�;�ɉà>ʜ�?:>Q�;ɚĄ<Q47ʀ%47

"TM>;>�<5�7ƚR�<'U7�;�M> ơ˓Ɯ;M

>�Ĥĉ+T2 
� �@˓Harel and Tall(1991)>ʏFT 35>ȕ˄>�ɉà
9��M>? Ħ˓ȼȾ>ȊɸM)"?ů47�TĀ˂<Q47

ʜ��ǹ*7"T9ż�T%9�8 T2%>ŸƉ<5�7?

ʪʜ47?�;�9��T2)�)�Ɣ8 ɭ˓)"?Ŕʏ+T

� ÷˓*ĦŃ>ĦȼȾ÷Ĕ8�47MȀ;Tl\v>�ɉàX

ɖ�%9M�T2I1Ȁ;TĦŃ>ĦȼȾ÷Ĕ8�47M÷*

l\v>�ɉàXɖ�%9M�T%9�Àɖȋȗ>�8Mɠ

į'U7�T2'R<ů47�TĀ˂<5�7M ÷˓*Ā˂8

MɛƔXĕ�7JU@ ə˓Ə>ȕ˄>�ɉàXɖ�%9�8 

T%9M�Xʓ)7ƾɩòɂ8�T2)1�47 %˓>Q�

;�ɉà>Í˄>�Ɣ<5�7? Ħ˓ȼȾ>ȊɸNĀ˂<ĨÃ

<¯Ĥ+TM>8?;�9��T2 
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2.2.  � �ɉàEø��ĦȼȾ>Ȁ;TZv��m>�Ɣ�  
� �  � >Í˄  
� Àɖȋȗ<��7? �˓ɉàEø��ĦȼȾ>Zv��m>

�Ɣ<ȈȄ)1ÍƲMɖWU7�T2�@ Stacey(1989)?˓
Ɇʄ>ȋȗ>�8ǹŕ>ĚĘƏ? �˓ɉàX+Tʲ< n>ɚȨ

XǖLTǩ<ȅƀ>ǒ>ƔǘXǺ�7�T%9<Ǔ6�12÷

ǃ>ȯƴ? Zazkis and Liljedahl(2002)˓Orton and Orton 
(1999)<Q47MĐû'U7�T2 Zazkis and Liljed �
ahl(2002)>�8ıɺ9'U1ĚĦǹ?˓��RU1ʕȳ>Ə
>�8QSĚ ;ɚȨXɛ5#Tǩ< �˓ĩ>Ľ>Zv��m

XǺ�7�1%9�JRU12I1˓Orton and Orton(1999)
? ǹ˓ŕ�ĞY8Ǻ�1Ɣǘ9)7 ʕ˓ȳ>ɚȨ>ʪ>ĽXǺ

�T½ø��T%9XĐû)12 
� I1 ʍ˓Ń>Àɖȋȗ<��7M �˓"5�>b�hhlp

[>�8 �˓ɉàEø��ʲ>ǹŕ<QTƁɶ>�Ɣ>ʜ�N

/U<QT�ɉà>ʛŨ>)ƛ'>ʜ�<5�7ːPytlak˓
2012ˑ˓ ǹŕ>ɢǖ>�ƔːɗX¬��˓ćX¬��ˑ<Q4

7˓ɖWUT�ɉà>ȕ˄<ʜ��JRUT%9ːCiosek˓
2012ˑ�Đû'U7�T2 
 
2.2.1˔Pytlak�2012	 >b�hhlp[  
� Pytlakː2012ˑ8?˓ǉ>Ā˂�ƄȎ'U12 
 
 
 
 
 
 
 
1.� ɗXĨŨ)I)P�2 
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2.� ć 7>đö?:�;T�2 
3.� ˎɋ>u�n`9ʶ>u�n`>Ə�÷*Ə<;T%9
?ʀ%SŗT>�2 
4.� 97MĚ ;ćX«S1�2ˎ ɋ>u�n`9ʶ>u�n

`>:3R�Ę"śɚ�2 
� %>Ā˂?˓��RU7�Tć 1˓ć 2˓ć 3˓ć 4�Rɜ
ÕŠXɛÌ)˓/U�ʬ>ć˘˓ć 6˓ć˙˓˓9'R<Ě
 �ć>/U0U>ƏXǔLTM>8�T2/)7˓Pytlak
ː2012ˑ?%>�<��7˓Ģ:M�ɜÕŠ<Ǔ6"ʙȔ
<?Ȁ;TƔǘ�JRU19) /˓URXƏȃ;Ɓɶ ń˓©ȃ

;Ɓɶ˓Əȃń©ȃ;Ɓɶ9þY8�T2%%8?˓˖�˕ȭ

8Ā˂ɢǖ�ɖWU˓�T˕ȭ?ǉ>Q�;ɢǖXɖ412 
� 2 �>ǹŕːA 9 B 9+Tˑ?˓À,ć 1 �Rć 4 I8>
ɗ<ı)7 �˓�RU7�TćXƏ�T%98ǒʈȃƙ"čL

T%9�8 12/)7˓ǉ>ć 5XȽ�T9 < A˓?À,
ĠL<˓��RU7�Tć 1˓ć 2˓ć 3˓ć 4�RɜÕŠX
J5#Q�9)12%U? Pytlak(2012)�ʏFTń©ȃ;Ɓ
ɶ8�T2)�) %˓>Zv��m>�Ɣ8?�ŭ"ɜÕŠX

J5#T%9�8 ;�412/%8˓�Ň? B �ɗ<ȈȄ
+T%98˓ɗQSɜÕŠXJ5#T%9�8 12%U?

Pytlakː2012ˑ�ʏFTƏȃ;Ɓɶ<ō1T2 
� %%8? ć˓ 5>ɢǖ<ø��Zv��m>�Ɣ<��7˓
ń©ȃ;Ɓɶ8?�ŭ"��;�41ǩ Ə˓ȃ;Ɓɶ>�Ɣ<



 17 

ÎSƤ�1R�ŭ"�419��%9�ɠį'U12%UQS˓

Ĵ;"9M%>Ā˂<��7? ÷˓*�ɉà>ȯƴ<ø��<

�1S Ɓ˓ɶ>�Ɣ<Q47 �˓ɉà>ʛŨ>)ƛ'<ʜ��

JRU19��%9�W�T2 
 
2.2.2�Ciosekː2012ˑ>b�hhlp[�
� I1 C˓iosekː 2012 <ˑ��7M À˓ȔƄȎ)1 Pytlakː 2012ˑ
9÷ǃ>Ā˂�Ǻ�RU7�T2Ciosekː2012ˑ?˓14�15
Ǎ 1˓6�19Ǎ˓ƏĦXĦY8�TĦǹ˓ƏĦȾ9�41/U0
U�ŷ47�TȊɸNȮˊ>Ȁ;TM>Xɳƹıɺ9)12/

>�>˕5>9)7 %˓>b�h<��7M Ȃ˓ʛǐʱ�Ȁ

;T 2 �>ǹŕːA 9 B 9+Tˑ�ɖ41ɢǖ>�Ɣ�Ȏ'
U7�T2 
� I, A>ǹŕ? n˓>đöXȽ�Tʲ< K˓rygowskaː 1979ˑ
�ʏFTĿȦ<QT�ɉàXɖ41%9�JRU12/U<ı

)7 B ?˓÷* n>đö<ø��ʲ<˓Krygowskaː1979ˑ
�ʏFTƁɶX�ɉà+T%9<QT�ɉàXɖ41%9�

Ȍɮ'U12%URQS ÷˓*�ɉà>ȯƴ<ø��đö<M˓

/U0U>ǹŕ<Q47Ȁ;Tȕ˄>�ɉà�ćRUT%9

8ɢǖ�;'U7�T9��%9�¤�T2 
� I1˓Ciosekː2012ˑ?˓%>Q�;�ɉà>ȕ˄>ʜ�
>ǶU? Ħ˓ȼȾ�/>Ā˂đʺ<ŝ*7ɖ�ʞűː %%8?

ɗXǺ�T� ć˓XǺ�T� �ˑƫɿȃ<ŏʻX��T�M)

U;�9ʏF7�T2%> Ciosekː2012ˑ>ŸƉ?˓ÀȔ>
Pytlakː 2012 >ˑƁɶ>l\vXʃI�T9 Ə˓ȃ;Ɓɶː ɗ

XǺ�TˑXɖ��˓ń©ȃ;ƁɶːćXǺ�T�ˑXɖ��

<Q47 �˓ɉà>ȕ˄<ŏʻXëH+ M˓)"?ĕàXƯ+

�M)U;�9ż�T%9�8 T2 
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Ȝ 2 Ț>ɚȥ  
� ƫȚ8?˓Àɖȋȗ<�#T�ɉà>Ȁ;Tȕ˄E>Í˄˓

ëB�ɉàEø��Zv��m>�Ɣ>Í˄<5�7ƐǷX

ɖ412 
� %�)1ƐǷ<QS %˓UI8�ɉàXv�jh9��ɝǨ

�RJ1ʲ>Í˄NĦȼȾ>Ȋɸ ï˓SȭY8�TĀ˂;:>

ʜ�<QTÍ˄�;'U7�T%9�¤�12I1 �˓ɉàE

ø��ʲ>ĦȼȾ>Ɓɶ>�ƔNɢǖ>�Ɣ>ʜ�<Q47˓

�ɉà>ʛŨ>)ƛ'NɖWUT�ɉà>ȕ˄�Ȁ;47"

T%9�JRUT2 
� 12) %˓UR>�ɉà>ʜ��:>Q�;ɚĄ<Q47ǹ

*7"T>� I˓1 À˓ɖȋȗ8ʏFRU7�TĘǃ;�ɉà

<ı)7 :˓���ż�ƔX)7�#@Q�>�<5�7?ś

,)MƚR�<;47�;�9��T2 
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Ȝ 3 Ț� Ęǃ;�ɉàXż�Tǩ>«ƿȃƵȭJ>Ƅƽ  
 

3.1.� Àɖȋȗ>�8>ɹɶ 
� � � � � � �  3.2.� Àɖȋȗ>ƾɩ�
 � � � � � � � 3.3.� «ƿȃƵȭJ>«Ũ�
� � � � � � �  3.4.� �ɉà>ȯƴXşȽ+T%9X�
� � � � � � � � � � �ɚɵ+T�8>ÍƲ�

 
� ƫȚ8? �˓"5�>ȕ˄NZv��m>�Ɣ��T9'U

T�ɉàXż�Tǩ>«ƿȃƵȭJ>ƄƽXɖ�23.1 8?˓
ʍŃ>Àɖȋȗ<�#T�ɉà>ȕ˄>ʜ�Xż�TɪJ<

5�7ʏFT23.2 8?˓3.1 >�8Ǻ�RU1�ɉà>ʜ�
Xż�Tǩ>Ɣǘ>ƾɩ<5�7ʏFT23.38?˓Àɖȋȗ
XʃI�˓«ƿȃƵȭJX«Ũ)˓3.48?/>ƵȭJXǺ�
7ÍƲXɖ41ȯƴ<5�7ȽįXɖ�2 
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3.1.� Àɖȋȗ>�8>ɹɶ  
� ʍŃ>Àɖȋȗ<��7 Kolar and Cadezː2012ˑ?˓2.2
8ʏF1 Ciosekː2012ˑ÷ǃ<˓Krygowskaː1979ˑ>�ɉ
à>ȕ˄XÖƄ9) :˓�NR/>Q�;�ɉà>ȕ˄9��

>? Ā˓˂>l\v<¯Ĥ)7Í#RUT>8?;��9Ƚ�

12 
� %%8?ɕƖ>Ā˂ːŭȳ ȃĀ˂ˑ9Ǖ>Ā˂ːǁŞȃĀ

˂ˑ�Ǻ�RU12ɕƖ>Ā˂ːŭȳ ȃĀ˂ˑ9?˓Þȃ˓

ʫʕ+TǱĩ>���˓Z�d�iz˓ŭȳ XÓǺ)˓ɆÞ

ȃ8ǪŤɸ;honv9'U Ŀ˓Ȧ<QT�ɉà<ıŝ)/�

8�T9'U12/U<ı)7˓Ǖ>Ā˂ːǁŞȃĀ˂ˑ?˓

ŤɸȃşȽ�śɚ9'UT9) Ɓ˓ɶX�ɉà+T%9<QT

�ɉà<ıŝ)/�8�T%9�Ƅƽ'U7�T2 
 
Ā˂˚ć>Q�; 4
4>ǋƔŎ>ɕƖ 
>Ŏ�Ȏ'U7�T2n× n>ǋƔŎ<�

#TɕƖ>ʨ'XǔL;'�2 
 
1×1>ǋƔŎ>9 1ɕƖ>ʨ'? 
3˛4�1 
 
2×2>ǋƔŎ>9 1ɕƖ>ʨ'? 
8˛9�1 
 
3×3>ǋƔŎ>9 1ɕƖ>ʨ'? 
15˛16�1 
� � � � �  
n× n>ǋƔŎ>9 1ɕƖ>ʨ'? 
(˞˒1)! − 18ɗ'UT2 

ɕƖ>Ā˂ 
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Ā˂˚ó> 4
4>Ě '>Ǖ>üS< 
ʚX«Tǩ<?1l\�(1
1)?:UG 
:śɚ�2I1 n× n>Ě '>Ǖ>üS

<ʚX«Tǩ<?1:UG:śɚ�2 
 
 
� %%8?ǉ>Q�;ǂʔ>ż�Ɣ�'UT%981Ǖ>üS

>l\�>Ə?1�>ǋƔŎ> 4 5>ʋ>ʨ'>öɤ9 4 5
>ʰ>l\�>ƏXöW-1M><ȝ)�9Ƚ�T%9�8

 T2%>Q�;ż�ƔX+T%9<Q 
S1��RUTǕ>Ě '?Ā˂<);

"7Q�9��Ɓɶ�ɖWU1%UX�

ɉà+T%98 4 n˒49��ň8ɗ+%
9�8 T2 
 
 

Ǖ>Ā˂ 
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3.2˔Àɖȋȗ>ƾɩ  
� Ȍ�<ɕƖ>Ā˂ː ŭȳ ȃĀ˂ ?ˑĿȦ<QT�ɉà�ɖ

WUN+�Ā˂�M)U;�� /˓>Ā˂>ɕƖ>ćX��<

Ȏ+Q�<ĕŎ)7ż�7JU@ Ɓ˓ɶX�ɉà+T%9<Q

T�ɉàM8 /�8�T2 
� �Ɣ8˓Ǖ>Ā˂ːǁŞȃĀ˂ˑMƁɶX�ɉà+T%9<

QT�ɉà9Ƚ�RU7�T� �˓�<Ȏ+Q�;ɢǖ>�Ɣ

Xɖ�%9<Q47 Ŀ˓Ȧ<QT�ɉàMãÍ<ɖ�%9�8

 T2 
Ā˂˚ć>Q�; 4
4>ǋƔŎ>ɕƖ> 
Ŏ�Ȏ'U7�T2 n× n>ǋƔŎ<�# 
TɕƖ>ʨ'XǔL;'�2 
 
 
 
 
��RU7�TǋƔŎ>Ě '�»Ə>đö8�U@1�>ć

<Ȏ'UTQ�<1/>ɕƖ?ǋƔŎ<ĕŎ+T%9�8 

T2 
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Ā˂˚ó> 4
4>Ě '>Ǖ>üS< 
ʚX«Tǩ<?1l\�(1
1)?:UG 
:śɚ�2I1 n× n>Ě '>Ǖ>ü 
S<ʚX«Tǩ<?1:UG:śɚ�2 

 
 
 
� %%8?11
1>Ě '>Ǖ>üS>l\�>Ə12
2>
Ě '>Ǖ>üS>l\�>Ə110
10 >Ě '>Ǖ>ü
S>l\�>ƏXǔLT%98ó>Q�;ɗX«Ũ+T2/

)71%>ɗXÍƲ+T 
%9814,5ē�7� 
T%9<Ǔ6 110
10 
>9 ? 8˒4�( 10 � 1 ) 
8ǔLT%9�8 T2ƥ 
Ȭȃ< 8˒4�( n�1)8Ȏ' 
UT2 
 
 
� )1�47˓Kolar and Cadezː 2012ˑ�ʏF7�T�ɉà
>ȕ˄>Ā˂<QTÍ˄<?ȁŞ�ŻIUT2)�);�R˓

©R�>Ʈ �ŉ ʥ9;47 Ħ˓ȼȾ�ɖ��ɉà>ȕ˄�

ĕW47"T9��>?¤�/�8�T2 
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3.3.«ƿȃƵȭJ>«Ũ�
� Kolar and Cadezː 2012ˑ�ɖ41Ā˂>l\v<Q47�
ɉà>ȕ˄Xż�Q�9+TƔǘɶ? /˓UɆ¨9)7?ãÍ

8;�41�M)U;�� �˓ɉà>ȕ˄X©�)Rː %%8

?Ā˂>l\v <ˑQ47Ǳř�#Xɖ� /˓%<ŭſ�SX

ǔLQ�9)1%9<?Åť�ŷ7T2 
� ƫȋȗ8? /˓UR?Ā˂>l\v8?;" Ɓ˓ɶ>l\v

<Q47ıŝ'-T%9�8 ;�2V��9Ƚ�122.28
> Ciosekː2012ˑ>�QS˓÷*�ɉà>ȯƴ<ø�47
�7M˓ɗXǺ�T�˓ćXǺ�T�<Q47˓�ɉà>ȕ˄

<ʜ��JRUT�M)U;�9ʏFRU7�12%UQS˓

�ɉà>ȕ˄9 Pytlakː2012ˑ�ʏFTƁɶ>l\v<?ʫ
ʕŠ��S/�29��%9�Ƚ�RUT2/%8%%8?˓

Pytlakː2012ˑ>ʏFTƁɶ>l\v9 Krygowskaː1979ˑ
>Ȏ)1 45>�ɉà>ȕ˄8«ƿȃƵȭJX«Ũ)12 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
� � � � � � � � «ƿȃƵȭJːúʠ˓2015aˑ 
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� ȷʇ?˓ÀȔ�RʏF7�T Pytlakː2012ˑ�ʏFT 35
>Ɓɶ>l\v8�S �˓�8?%%8Ǻ�RU1�<ď6

�7˓/U0U>Ɓɶ>l\v>ɰƚ�'U7�T2 
Əȃ;Ɓɶ 
� ȲNć?Ǫɝ)1/>ɗ�RɛRUTƏĦ>p�l<ǚŤX

Ů�2��RU1ɗ>Ə>ʪ>Əȃ;5;�SXJ5#1S˓

Ȃɛ+T2ǹŕ>ïSȭJ?/>45>ȵ8Ǥ1'U1ɗ�R
>Ə>Ǉ>ÍƲ<¯TM>8�T2 
ń©ȃ;Ɓɶ 
� �<ȲNć<ǚŤXŮ�1ń©ȃ;5;�S<ȈȄ+T2Ō

�ɝɞ<¯Tºʺ��T2ǹŕ>ïSȭJ?˓ćŎNć˓ȲN

ć ƃ˓�155>ćŎNć ǉ˓>ć9>ÍƲ<¯TM>8�T2

/)7/>ǉ>ćŎNć>ȲNćXƃ"%985;$T2 
Əȃń©ȃ;Ɓɶ 
� ɗ9ȲNć>�Ɣ�÷*ȔŇ8ɰƚ<Ǻ�RUT2ń©ȃ;

5;�SXɛ5#1/URXƏȃ;5;�S8ȯB5#T2ń

©ȃ;5;�SXƏȃ;5;�S8Ⱥ ƅ�T2ǹŕ>ïSȭ

J?Ĥĉ)7�TćŎNć>ȲN/>9 Ǥ1)7�Tɗ>

ÍƲ<¯T2 
� ǅʇ?˓%%8? Krygowskaː1979ˑ> 45>�ɉà>ȕ
˄XǺ�12/)7˓/U0U>ȕ˄>Ǳř<5�7?˓ǉ>

Q�<ɰƚ'UT2 
ĿȦ<QT�ɉà 
� n>Äň f (n)?J5#RUT2ƥÐ? f (1)˓ f (2)˓ f (3)˓/

)7�ɉ>ɜÕ<ʝŝ)7�T9 n˓>Äň f (n)�ŗRUT

%9<Ǔ6"2/>ɜÕ?Ɓǣ>J8�T2æȧ2�/U?Q

"ɢǖ<ø��ʣɚ;honv8�T2 
ƁɶX�ɉà+T%9<QT�ɉà 
� 15>đö<��7Īɖ'U1/>Ɓɶ?˓'R<�ɉȃ;
ȯƴXŗT%9<śɚ9'UTȀ;TǲǗNĳ';´ǋ>�
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8ǋ)�8�V�%9<Ǔ6"2%U?Q"ĩƏ>ĕà>ȯƴ

Nɩƚ>ÍƲ>ȯƴ>đʺ8Q"ʀ%T2 
Ǳĩ>đöX�ǃ<+T%9<QT�ɉà 
� �TǲǗ>đö</U0Uɣë)7�Tƭ? /˓>Ǳĩ>đ

ö>�ɉȃ;%9Xɣë+T%9<Q47Ⱥ ƅ�T%9�

8 T2/>9)7 �˓łƔ>ĩǷ�RªŊĩǷE>�ɉà

�ź$RUT2 
ȹSʎ)>Ȋɞ<QT�ɉà 
� ĿȦ<QT�ɉà>đö>Q�< n˓<QTÄň f (n)?ɛ5

#RUT2)�)1f (2)>b�h? f (1)X¬�%98ŗRUT2

f (3)? f (2)X¬�%98 /˓)7/>ǉ> nXʏFTǩ>ɜÕ

ȃ;Ɣǘ?Ǔ6�UT2ȹSʎ)>���8�T215Ö>M
>Xʝŝ+T%98ǔLTÄň?ŗRUT2 
� %> Krygowskaː1979ˑ>�ɉà>ȕ˄Xǅʇ<Ǻ�T%
9<ʫ)7? �˓ɉà>ȕ˄?%U�ė<M�T>8?;��

9Ƚ�T�MōǬ�T�M)U;�2)�)Ƕǐʱ<��7?˓

�"I8Īˊȃ;M>8�S %˓UXǺ�T%98�ɉà>ȕ

˄9ĦȼȾ>Ɓɶ>�Ɣ9>ʪ<:>Q�;ʫ°�JRUT

>�XɳFTǩ>M>8�T2Ŗ47˓%%8?%> 4 5>
ȕ˄Xǅʇ9)7Ƚ�7�"%99+T2 
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3.4.�ɉà>ȯƴXŜø+T%9Xɚɵ+T�8>Í�
� � Ʋ�

� %%8? 2.2>�8�$1 Pytlakː 2012 9ˑ Ciosekː 2012ˑ
�ů41�X 3.3 8«Ũ)1«ƿȃƵȭJXǺ�7ÍƲX
ɖ�2I,˓Pytlakː2012ˑ>�8?˓ń©ȃ;Ɓɶ<QT
�ɉà>ɪJ�JRU12%>Ɓɶ>�ƔɆ¨?%%8?�ŭ

"ɜÕXJ5#T%9?8 ;�41�˓%U? Krygowska
ː1979ˑ>�ɉà>ȕ˄8��ĿȦ<QT�ɉà�ɖWU7
�T9Ƚ�RUT2 
 
 
 
 
 
� )1�47 ń˓©ȃ;Ɓɶ Ŀ˓Ȧ<QT�ɉà>j�<ō7

?IT2%U<ı)7 /˓>Ŕ Ɓ˓ɶ>�Ɣ>Ɣøʆƅ��S˓

Əȃ;Ɓɶ<QTZv��m�ɖWU12%%8? ɗ˓Ã¨>

ÍƲXɖ�%98˓3˓5˓7˓˓9ěƏ,5ē�7�T%9
<Ǔ6�7�T2 
 
 
 
 
 
 
 
 
 
� Q47 %˓%8MĿȦ<QT�ɉà�ɖWU7�T9ż�T

%9�8 Ə˓ȃ;Ɓɶ Ŀ˓Ȧ<QT�ɉà>j�<ō7?I
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T9Ƚ�RUT2 
� I1˓Ciosekː2012ˑ8?˓÷*"Əȃ;Ɓɶ˓ĿȦ<Q
T�ɉàː ɗ>ȈȄ>�Ɣ? Pytlakː 2012 >ˑǹŕ9Ȁ;Tˑ
MJRU1� �˓�<Ȏ+ń©ȃ;Ɓɶ8>ƁɶX�ɉà+T

%9<QT�ɉàMJRU7�T2 
 
 
 
 
 
 
 
 
 
 
 
� ��>ïSȭJX˓%>«ƿȃƵȭJ<ō7?L7JT9˓

ǉ>Q�<;T2 
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� �ŭ"�ɉà�ɖ�1M>X�8ɗ) �˓ŭ"ɖ�;�41

M>X�8ɗ)7�T2%UQSȌɮ8 T%99)7 %˓U

R>Àɖȋȗ<�#Tb�hhlp[<ď6�7Ƚ�7JT

9 Ə˓ȃ;ƁɶNń©ȃ;Ɓɶ<Q47 �˓ɉàXÍ˄8 /

�8�T9��%9�¤�T2 
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Ȝ 3 Țɚȥ  
� ƫȚ8? ʍ˓Ń>ÀɖȋȗXʃI� Ę˓ǃ;�ɉà>ʜ�X

:>Q�<ż�T%9�8 T>�<5�7ƾɩXɖ412/

>ȯƴ˓��<Ȏ+«ƿȃƵȭJXƄƽ)12 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
� %>«ƿȃƵȭJ<QS %˓UI8ʏFRU7 1�ɉà>

ʜ�9��M><ı)7 Ħ˓ȼȾ>Ɓɶ>�Ɣ<Q47ż�T

%9�8 /�8�T%9�W�412 
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Ȝ 4 Ț� ƫȋȗ<�#TƏȃ;Ɓɶ˓ń©ȃ;Ɓɶ>ɢ�  
� � � � ʢ  
 

4.1.� Àɖȋȗ<�#TƏȃ˓ćȃ>ɢʢ�
� � � �  4.1.1.� Rivera and Becker(2004˓2006a˓ 
� � � � � � � � 2008)>ɢʢ 
� � � �  4.1.2.� Chua and Hoylesː2010a˓2010b˓ 
� � � � � � � � 2011ˑ>ɢʢ 
� � � �  4.2.� ƫȋȗ<�#TƏȃ;Ɓɶ˓ń©ȃ 
� � � � � � � ;Ɓɶ>ɢʢ 
 
� ƫȚ8? Ħ˓ȼȾ>Ɓɶ>�Ɣ9?Æ¨ȃ<:>Q�;M>

8�T>�<5�7ƚR�<)7�"24.18?˓Rivera and 
Becker(2004˓2006a˓2008)9 Chua and Hoylesː2010a˓
2010b 2˓011ˑR�ʏFTƏȃ;M>˓ćȃ;M><5�7ï
S�$˓4.28?˓ƫȋȗ8?Əȃ;Ɓɶ˓ń©ȃ;ƁɶX:
>Q�<ż�7�">�<5�7ȽįXɖ�2 
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4.1.� Àɖȋȗ<�#TƏȃ˓ćȃ>ɢʢ�
� «ƿȃƵȭJ> 1 5>ʇ9)7Ǻ�1 3 5>Ɓɶ>l\v
? P˓ytlakː 2007 �ˑʏF1M>XǺ�12)�) Pytlakː 2007ˑ
?˓%UR 3 5>Ɓɶ>l\v>ɰƚXɆʄ�ů41�<
öW-7ɖ47�T2)1�47 �˓>�<5�7Ƚ�7�

"ʲ<˓Pytlakː2007ˑ>M>X/>IIʝŝ+T%9?ʵ
)�9��T2)1�47˓%%8? Pytlakː2007ˑ> 35
>Ɓɶ>l\v>ÊɢʢXɖ�2 
� /%8˓Pytlakː2007ˑ÷ǃ<�ɉàEø��Zv��m
>�Ɣ9)7Əȃ;M> ć˓ȃ;M>��T9) /˓URX'

R<ȣȱș77Í˄Xɖ47�T Rivera and Becker(2004˓
2006a˓2008)˓Chua and Hoyles(2010a˓2010b˓2011)R<
ȈȄ)12 
 
4.1.1.� Rivera and Becker(2004˓2006a˓2008)>ɢ�  
� � � � ʢ  
� Becker and Rivera(2004)?˓1999Ń�R 2003Ń>ʪ<˓
Ȝ 8 ĦŃ9Ȝ 9 ĦŃXıɺ9)7Īƕ'U1sl��X�ɉ
à+TĀ˂<��7 /˓%8>ĦȼȾ?ɝɞ<Q47 /˓)7

ɗX¬47Ǳǎ>đöX�ŭ"ů47�T%9<Ǔ6�12)

�) Ǳ˓ǎ;đöXů�ɂÙ?ˋ��Ɣ8 �˓ɉà+TɂÙ?

ǀț<§�%9XŸƉ)12 
 
 
 
 
 
� /)7 ;˓.őR��ɉà+T%9<ąʵŠXŷ5>� ő˓

R��ɉàE9Ȃĵ+T<? :˓���NSƔ�Q�>�Xɳ

FTǩ< Ȝ˓ 9ĦŃ<ȰS '˓R<ɭ)�ɳƹ<ïSȭY22
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/%8?�Tsl��X�ɉà+TĀ˂���RU ï˓SȭY

2ĦȼȾ<Q47˓��<Ȏ+ 22>Ȁ;TNSƔ�Ǻ�RU
12/)7 %˓URXĚ " 35>l\vE9Í˄Xɖ412 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Əȃ 
� />ɜÕXǹJÌ+1L<ʕȳ>Ə9)7>ɗ I˓1?ɗ<

ɗ'U1�"5�>sl���R5"RU1Ĝǆ>J>¬Ǻ2 
ćȃ 
� ćXǺ�7sl��Xɗ)1S ɜ˓ÕXǹJÌ+1L<ć>

ǂʔ�Rȅƀȃ<ɝɞXĜǆ<5"T2 
ǝÞȃ 
Əȃ˓ćȃ;NSƔ>�Ɣ>ȯö2 
� %UQS Becker and Rivera(2006a)?˓ĦȼȾ�Æ¨ȃ;
ıɺ�R�ɉàXɖ�đö /˓>ıɺ?ˀȸ<Əȃ9ćȃ<Q

SɗǶ'UT9)12/)7�ɉŠXɗǶ+T<�1S Ħ˓ȼ

Ⱦ?Ĵ;"9M 2 5>|�q8�TƏȃ9ćȃXȎ+½ø�
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�T%9X�ŋ)7�T2 
� I1 Rivera and Becker(2008)?˓%UI8>ĦȼȾ<QT
�ɉà>ćȃ;ɢǖ>ÍƲ�R ć˓ȃ;NSƔ?'R<ǂŨȃ

�ɉà9ǂŨȃ8;��ɉà9> 2 5>^od��<Í#R
UT9)12 
ǂŨȃ�ɉà 
� ��RU1ć� Å˓ʓ>ʟÍXŷ1;��"5�>ɚȨXù

Kć9)7JRU19 /˓)7/>ɜÕ��"5�>ǂŨɚ

Ȩ>öɤ9)7ȅƀɗǶ'U19 ʀ%T2 
ǂŨȃ8;��ɉà 
� />ć�Åʓ>ʟÍXŷ5ǂŨɚȨX5"TM>9)7 /˓

)7/>ɜÕ? /˓>ć>/U0U>ǂŨɚȨX¶3<Ə�T

%9<Q47ɗǶ'U1S Å˓ʓ>ʟÍ�ŉ�UT9 <ʀ%

T2 
 
4.1.2.� Chua and Hoylesː2010a˓2010b˓2011ˑ>  
� � � � ɢʢ  
� �Ɣ8˓Chua and Hoyles(2010a)?˓�Ƙ>ȏ¢<��7
? +˓F7>ǹŕ�Ęǃ;Ɣǘ8�ɉà+TɂÙXŷ47�;

#U@;R;�9) /˓>ǩ<?/M/M%>ɂÙ>ȂĵXÛ

#ʝÎ;Ĳ X��TF Ǝľ? �˓ɉàĀ˂<ı)7Ęǃ;

Ɣǘ8ɖ�%9�8 T>� I˓1:���NSƔXǺ�T>

�<5�7ɳƹXɖ412 
� />ʲ>ÍƲƵȭJ9)7˓Chua and Hoyles(2010a)?˓
ÀȔʏF1 Becker and Riveraː 2004ˑ>Əȃ˓ćȃ˓ǝÞȃ
> 3 5XʝǺ)12ȯƴ9)7˓Ǝľ?÷*sl��>�<
Ęǃ;ƔǘXJT%9�8 T2#8?;",97M�ŭ"ɖ
�%9�8 12 
� I1 Chua and Hoylesː2010aˑ?˓M9M9 Rivera and 
Becker(2008)�Ȏ)1ǂŨȃ�ɉà<ı)7˓Úǘȃ8;�
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ǂŨȃ�ɉà9þDƓ1;^od��XĲÂ+Tǩ< ǂ˓Ũȃ

�ɉàXÚǘȃ;ǂŨȃ�ɉà9Úǘȃ8;�ǂŨȃ�ɉà

9<Í#7ż�12 
Úǘȃ;ǂŨȃ�ɉà 
� ��RU1ć�Åʓ>ʟÍXŷ1;� �˓"5�>ɚȨXù

Kć9)7JRU19 /˓)7/>ɜÕ��"5�>ǂŨɚ

Ȩ>öɤ9)7ȅƀɗǶ'UT9 <ʀ%T2I1 %˓>Úǘ

ȃ;ǂŨȃ�ɉà?ĦȼȾ<Q47ˀȸ<Ǻ�RUTM>8

�T9'U7�T2/>ǷǼ9)7 ĳ˓Ħƺ8Ã¨>ƏXƏ�

T9 <ĲÂ'UTƼƫȃ;ƏĦ>ǁŞ8�TʟÍ�Ã¨>ʫ

°<QS˓ĦȼȾ?Ā˂ɢǖ>ʲ<%>ʟÍ�Ã¨>ƁɶXɆ

Ǭ9ŉ ʀ%+½ø��T9ʏF7�T2 
Úǘȃ8;�ǂŨȃ�ɉà 
� />��RU1ć? Ě˓ ;õȕɚȨXùKć>ʟÍ9)7

Ƿɢ+T%9<QS /˓>9 <%>õȕɚȨXùKć�Rǂ

ŨɚȨXïSʯ"%9<Q47 /˓>ɜÕ?5"RUT2%>

Úǘȃ8;�ǂŨȃ�ɉà? Q˓SĚ ;ɚȨXùKć<��

7ǈ#7�TǂŨɚȨX\{�g+T%98�S Ħ˓ȼȾ<9

47?ŹŪ8�T9'U7�T2 
� I1 Chua and Hoyles(2010a)? R˓ivera and Beckerː 2008ˑ
�ʏF1ǂŨȃ8;��ɉà<ı)7��>Q�<ɢʢXÚ

�7�T24ǂŨȃ8;��ɉà?�ISŐ<ș1;�2;.

;R@˓ǹŕ�/UXǷɢ+T%9<əʴ'NąŢXť*T2

Ú�7 ©˓��>ǹŕ?ʣ;47�T^�qXŉ"%9Xɛɐ

9)1S /˓UR>Ə�ʪʜ�X)1S �˓ĩ>ǂʔX÷�9

J;+1L<Ę">ƞʪXɽN)7)I�%9�Śʡ'UT2� 
� 'R< Chua and Hoylesː 2010aˑ?˓©��>Ǝľ?Ɠ1
;ćX«SÌ+ǩ< M˓9M9��RU7�Tć>�TǂŨɚ

ȨXƐ� ȯ˓ƴȃ<Ɠ1<ǂŨ�ĕƢ'U1ć<ď6�7�ɉ

ȃ;ɜÕXǂŨ)7�T%9XȌɮ)12Rivera and Bec�
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ker(2008)<Q47Ȃĵ'U1^od��Í#8?˓%>NS
Ɣ?ùIU7�;�ǩ˓Chua and Hoylesː2010aˑ?%UX
Ɠ1;^od��9)7Ú�˓ÊǂŨȃ�ɉà9þY8�T2 
ÊǂŨȃ�ɉà 
� ˕5I1?QSĘ">ɚȨ>M9M9>ć�©�M49Q

"ȊRU7�TM><ÊŇƐ�RUT9 <ʀ%T2%U?˓

Ɠ1<ć>ǂŨXĕ�T2/>9 s˓l��>ǂʔ��RW

<;SɜÕX«T2I1 %˓>ÊǂŨȃ�ɉà?Șʪȃɝɞà

>QSˋ�ǜȶ�śɚ8�S Ú˓ǘȃ;ǂŨȃ�ɉàQSMɝ

ɞà+T%9�'R<əʴ8�T9 <ǶU7�T9ʏF7

�T2 
� I1 Chua and Hoylesː 2011 ?ˑ R˓ivera and Becker(2008)
�ʏF1Əȃ;NSƔ>�<M Ȁ˓;Tl\v>NSƔ�Ĥĉ

+T9)˓Bezuszka and Kenney(2008)>�ŋXʃI�˓�
�>Q�<J;)7�T2 
ǒʈ 
� ��RU1Ə>ʕȳ<�#Tʽ?,+8<ȊRU7�TɜÕ
8�T�>ʕȳ>ʽ9ǒʈ'UT2 
ȹSʎ'UTȺƅ 
� Ə>ʕȳ<�#T/U�ʬ>ʽ?,/U<Àș5ʽ8ɗǶ'
UT2Chua and Hoyles(2014)?˓%>ȹSʎ'UTȺƅ?Ę
">ǹŕ>�8ˀȸ<Ǻ�RUTM>8�S /˓>�8MǱ<

Ȃʛǐʱ>§�ǹŕ<Ǻ�RUT½ø��T9ʏF7�T2)

�);�R %˓>Ɣǘ?ǉ>ʽ?Ȩƙ"J5#T%9�8 T

�QSĚ ;¹ M˓)"?/>sl���ʕȳ8;"ɗ'UT

9 Ýƴȃ8;�9��Ě ;ǈǨ��T9)7�T2 
Ľ>Ɣǘ 
� ƏĦ<��7ĩI41Ŏ>Ľ9)7ȊRUTM>? ƚ˓R�

;ÄňXɛ5#T1L>Z�d�iz8�T2 
� ȯƴȃ< Rivera and Becker(2004 2˓006a 2˓008) C˓hua and 
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Hoylesː2010a˓2010b˓2011ˑQS˓��>ć<Ȏ+Q�<
ōÐ˓Əȃ˓ćȃ˓ǝÞȃ9�� 3 5<Í˄'U7�1M>
�'R< 75<Í#7ż�ȅ'U7�T2 
ːBecker and Rivera˓2004ˑ 
�Əȃ� � � � �ǝÞȃ� � � � � �ćȃ 
 
 
� � � � � � � � � � � � � ːRivera and Becker˓2008ˑ 
� � � � � � � � � � � � � �ǂŨȃ�ɉà 
� � � � � � � � � � � � � �ǂŨȃ8;��ɉà 
 
 
� � � � � � � � � � � � � ːChua and Hoyles˓� � � � � � � � �  
� � � � � � � � � � � � � � 2010aˑ 
� � � � � � � � � � � � � �Úǘȃ;ǂŨȃ�ɉà 
ːChua and Hoyles˓� � � �Úǘȃ8;�ǂŨȃ�ɉà 
� 2011ˑ� � � � � � � � � �ÊǂŨȃ�ɉà 
�ǒʈ� � � � � � � � � � �ǂŨȃ8;��ɉà 
�ȹSʎ'UTȺƅ 
�Ľ>Ɣǘ 

� � � � � � � � � � � � �  
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4.2.� ƫȋȗ<�#TƏȃ;Ɓɶ˓ń©ȃ;Ɓɶ>ɢʢ  
� ƫȋȗ8?˓�ɦ>Q�< Becker and Rivera(2004)�Ȏ)
7�TƏȃ˓ćȃ˓ǝÞȃXʾ<Əȃ;Ɓɶ˓ń©ȃ;Ɓɶ˓

Əȃń©ȃ;Ɓɶ9)7Ƚ�7�"2'R</UR? Chua 
and Hoyles(2010a˓2010b˓2011)�ʏFT 75XùY8�T
M>9)7ĦȼȾ>Ɓɶ>�ƔXż�7�"%99+Tː úʠ˓

2015b 2ˑ/>ʲ<˓�ɉàEø��ĦȼȾ>Ɓɶ>�Ɣ?˙
58Q�>�9��ŤɛMōǬÌT�M)U;�2%U<5�

7?˓ 7 5�Ã79��W#8?;"˓ Chua and 
Hoyles(2010a)MI1 7˓5�Ã78�T9?�ŋ)7�;�2 
� �@˓Chua and Hoyles(2010a)?˓b�hhlp[>ȯ
ƴ9)7˓/%8? 13>Ȁ;TƔǘ�ɠį'U19ʏF7�
T2/>ʲ<4�"5�?�>M><ǒF7'R<Q"ʀ%S

ŗT�9)˓%%8?ˀŇ>ˋ��¦ 4 5>M>�Ȏ'U7
�T2)1�47˓Chua and Hoyles(2010a)MI1˓75�
ė<M�>Ɣǘ�Ĥĉ+T9��%9?ɮL7�T9��%

9�¤�T2)�)/>�Ɣ8 /˓>�8MǱ<Ǻ�RUTˀ

Ň>ˋ�M>XʞB 7˓5<Í˄Xɖ419ż�T%9�8 
T2 
� ƫƯ8�U@ �˓ɉàEø���ROTƔǘXıɺ9)Ƚį

+F 8�T� /˓>ǩ<?Īɩȃ;ƾɩXȖJʣ=Tśɚ�

�T9��T2)�) /˓>Q�;ƾɩXɖ�<?ƞʪ<MǸ

Ē<MÔʭ��S˓/UXʛŨ+T%9?ʵ)�2/>ǩ˓ƫ

ȋȗ8? Chua and Hoyles(2010a)�˓�"5�>Īʂ�RĲ
 Ì)7�TĦȼȾ�ǒʈȃQ"Ǻ�T9'UT 7 5>M>
X�ɉàEø��ĦȼȾ>Ɓɶ>�Ɣ9)7Ƚ�7�"%9

<)1�2 
� 12/>ʲ< 1˓5Ȍɮ)7�"F %9��T2/U?ƫ
ȋȗ<�#TƏȃ;Ɓɶ>Əȃ9?©Xıɺ9+T>�8�

T 2 Becker and Rivera ː 2004 ˑ X Ġ L ˓ Chua and 
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Hoyles(2010a)MI1/>ʋS<5�7?�ISɭ)"?ʏ
F7�;�9��T2 
� Ɨ<ʏF1Q�<˓Becker and Rivera(2004)˓Chua and 
Hoyles(2010a)>ɢʢ˓ů47�T��R¤�T%99)7˓
�Ⱦ>ʏFTƏȃ9��>?/U�ɗ8ɗ'U7�T �˓;�

<ʫWR, �˓<Ə>ʕȳXıɺ9)7�T9��%9���

T212)˓ƫȋȗ>�8ʏFTƏȃ<5�7?˓�Ⱦ�ʏF

7�TƏ>ʕȳMōǬùY8?�T� /˓>Ə8ɗ'UTň/

>M>Mıɺ9)7ů47�"%99)1�2;.;R@˓
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Ȝ 4 Țɚȥ  
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� � � � � � � � � 5.2.� ĦȼȾ>Ɓɶ>�Ɣ<QT�ɉ 
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Úǘȃ;ǂŨȃ�ɉà�

 
 
 
 
 
 
 
 
�      2+12 +2  � �   3+22 +3  �     4+32 +4    
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5.2.� ĦȼȾ>Ɓɶ>�Ɣ<QT�ɉà>ʛŨ>)ƛ'  
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= an2 + bn+ c9�"2 
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� QS˓  
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1th

2th

a+ b+ c 4a+2b+ c 9a+3b+ c 16a+4b+ c

1th 3a+ b 5a+ b 7a+ b

2th 2a 2a

2a = 2 a =1
3a+ b = 5
3×1+ b = 5 b = 2
a+ b+ c = 5
1+2+ c = 5 c = 2
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Q�<J�1%9� ƫ˓ō< IS9)7��T>�:��²

ɩ+Tśɚ��T9��T˕2 
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� %%8?˓Lː2ƫˑ>ŎXȭJöW-7� ˓A& 2ƫX
˕5>I9IS9)7A&>ē�ƔXȽ�7�T2�ɦ<Ȏ+

Q�<��RU1ć< 1 ƫ>ȵXŉ"%9�R˓�T IS
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Ə<��7M 1˒ː/>ǐˑ2#ē�T2V�9ż�T%9�
8 T2 
� %UQS ˓�@�ă>Q�<ɗXȷ<JT%9<QTɢʢ
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