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Abstract 

The purpose of this study is to foster students’ argumentation ability and conceptual 
change throught the use of Web-based argumentation learning content. The design of 
Web-based argumentation learning content was based on the Dual Situated Learning Model 
(DSLM) and argumentation theory. In addition, it also compare the effectivenss between the 
Web-based argumentation learning content and Web-based learning content on students 
argumentation ability, conceptual change, and scientific reasoning. . 
� � The quasi-experimental design was used in this study. There are four classes of 8th grade 
students from a middle school involved in this study. Students were randomly assigned into 
experimental group (71 students)and control group (69 students ). The experimental group 
received web-based argumentation learning lessons of chemical reaction for two weeks, and 
the control group received the same web-based content without argumentation. All students 
received pre-, post, and retention-achievement test, concept change two-tier test and 
content-dependent argumentation ability test, and scientific reasoning test. In addition, the 
qualitative data of the experimental group students’ web-based argumentation process also 
were collected. 
    The results showed that the students of the experimental group significantly 
outperformed than the control group, regardless of the achievement test, the concept change 
two-tier test and content-dependent argumentation ability test. Experimental group’s students 
web-based argumentation process results showed that students’ scientific conceptions made 
progress from pre- to post-web questions. In addition, students’ argumentation ability also 
increased, regardless of the amount of arguments students generated and completetness of five 
component of argumentation across lesson units. The students’ use of argumentation 
components all significantly increased across lesson units, except rubuttal. It demonstrates 
students’ argumentation ability and conceptual change were promoted through the use of 
web-based argumentation learning content. 
 
Àeyword:web-based argumentation<argumentation ability<concept change 
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s�Q � ½ õ | � H �� è � ' ( Ü Ý � ; \ �� x � V � ��x *�ú � X ´ � l�

Î G H <Î � - � G H J� �G H �½ §+ 	 6 �8 v �� �� K %Î � A Ë � ­ H

(Kuhn,1993)�� �»¼ Q K % � � �& O �� � c 5 � �x *�ú »G M � õ � : c �

� u � �� X ´ ¼ B K %Q \ +�

����K %� [� � � A Ë Î � �x *�" � L I<Ô � J e �  (Taylor, 1996)�� K %%

( �, A ¸ � � K %Î � �K %= > � � � �| � � � ) V O Û G H � ° D ^ � G H �

� : +Russell (1983) K %n ^ ��8 � è �  � ���� V �� � ��½ _ %23 Ù G

¦ � $ % +â u%23� ��x * p G F è � � � � 8 � ¼ ¹ Ù / Q R � � �� ��c

6 � u � � Î � �8 � �r� � %2 x � � � � ¹ � � � � � | C � } ¶ �+4 5 8 �

¼ ± � ^ µ É �� � �%2 7 G %{ â B 3 d 6 
 � �K %� ? h � � j (Monk & 

Osborne, 1997)+K %»� ; � � � è �! ´ ; � � 8 Ù / È õ æ ç �t � ; � L � � 2

� � +	 6 �� x � ��x * ú K % + �L I�� è A % � � � � 2 æ ç +K % � � �

� �Å­ 8 ´ A % Î � æ ç � 	 � ��K % + � � E 
 � �Î � æ ç È õ ) � �� � ó

� ß � � +� �x *  � %2 � ( B b Ü Ý � : c 8 �? . �� ° D � 2�? . Ü Ý �

� ù � �� x ½ õ JÕ ù K % ° D �%23K % � � h@ : � ­ �� � � �� � t ­ �

; � � +3� �Å­ h  � %28 ´ Î � æ ç ½ õ � ? F è �B { %2| C ] ^K %�

ò �Î � � !   (Newton, Driver, & Osborne, 1999)+�

����K Ï �Q \ � B { ! � ! " þ �¡ � �c 5 E � ! " � þ � � a � ¢  £ ¤ �½

§� B { ! " %( : � [ � � �%( � c J ¥ � �n %� 
 ( < ¦ § �1999 ; ¨© ª �

2000)+! � ! " « � <¸ � ñ ´ n ¬ /  ñ É <�� ´ � û � ­ � � V � B %( � G

c 5 � ­ ­  � - ý ® G Q R ¯ ¦ %( � , - ��¦ z <e o Ü Ý � ; \ +	 6 ���

� ú � � K %= > <� �� � J! � ! " � � \ �A ° ! " $� �%( ) *�c 5 ! "

« � , - <� \ ± ¥ � ² \ � + ³ 3n ¬ h� �n %�ñ º ��� ´ � �n %� µ ß�

½ §%2� � É U G H <K %= > � A Ë t ¼ Q %2= > ? @ +�
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#.&� � ' ( � / �

� Á � ��� � 3 � � K %� � ���2Å E Á ú D � � �� D �. � l ` i j »

R V �E Á } @ ¶K %n ^ � � �3¸ � Ñ Ò � D 
 � · ' b � �� � Y Z%23n ¬

h�8 v ¹ Y Z%2� ¸ ¹ �(Erduran, Simon, & Osborne, 2004; Kelly & Takao, 2002)+º

» ¼ (2005) m b � 	 
 � %( � 
 �� � L � �¡ r�%( � 
 � � ! " $ � ­ %( )

*�� uv w %24 x ! " $� lL � %( � 
 7 �z { C } �%( : ~ � %( � � ~

u+' b ! " # � � � � lL � »�¼ Q %2L � G H « C J= > ? @ ¶� � �� o 1

: ; [­ � � A Ë <Q R L � �x *�Newton y l�(1999)� � %2Q R � �G ¼ Q |

5 ½ �= > � ^�� �� X ´ = > � ¾ 5 (Lawson, 2003)<¼ Q %2L � G H �� a �

' ( %2� a K % O Û (Chinn & Anderson, 1998; Kuhn, 1992)+	 6 ��� � ? @ º» ¼

! " $� lL � %( � 
 �� � �� a ! " $o 1 � �%( �m b � 	 
 � %( � 
 �

� � �� � � � ! " $� �%( ) *�- . � ß G ¼ Q %2L � G H <= > ? @ �� �

�G H +�

����3g h� $) *h�$%&'ÑÒ�$%¿À�	�Î��]�%28´ Á ; �$

% Â Ã &' � { Õ Ã ��� � � ¹ « Ä �
 %( �¸÷ �^ Å � �=>S T�8$%&

'Æ� U � Õ O =>+	6�� � � �$%&'ÑÒ�� D �- . 3! " ��� # � h

��� 	
 � � 
 ��� !  x � � ) *��ß »�¼ Q %2�� GH <K %=>? @

JL �GH +�

    ! ´¦ Ý , ��� � � ú��� 	
 � � 
 ��� ���� � � � ���� � ��

�����  �! " %( # � �� � $%&'ÑÒ�! " � ­ 
 o 1�� %( ) *�Ç

§ c 5o 1�� �%( � 
 �C �8K %���] ^ ¶��m b ��  ­ í <µ ö <5

~J§ö y n F � � $%&'� Á ; � ¼ ��È­%2 É } � Ê M %2 O Û�p Ë ½§

%2��� GH �L �GH �t¼ Q %2K %=>�? @+�
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#0&� � ' ( 1 2 � 3 4 �

���� ! ´¦ Ý � � , ��� � � P8�· ° D È - . ¿�

[<¸��n %� 
 �( / 0 1& ! " $�� %( 1<89 1& ! " $%( 1) 8%23$

%&'�%( :;� B N OÌ�

�����ÍÎÍ�¸�n %� 
 8%23$%&'�%( :;(7I <� � I )zv � N O+ 

A<¸��n %� 
 �( / 0 1& ! " $�� %( 1<89 1& ! " $%( 1) 8%23$

%&'�=>? @� B N OÌ�

�����ÏÎÍ�¸�n %� 
 8%23$%&'�=>? @AB C(7I <� � I )zv � N

O+�

¯<¸��n %� 
 �( / 0 1& ! " $�� %( 1<89 1& ! " $%( 1) 8%2�$

%&'� D E F�� GH � B N OÌ��

�����ÐÎÍ�¸�n %� 
 8%23$%&'�� D E F�� GH (7I <� � I )zv � N

O+�

e<¸��n %� 
 �( / 0 1& ! " $�� %( 1<89 1& ! " $%( 1) 8%23K

%L �GH � B N OÌ�

�����ÑÎÍ�¸�n %� 
 8%23K %L �(7I <� � I )zv � N O+�

·</ 0 1%23$%&'=>? @�ß :� ?��

�����ÒÎÍ�! " $�� %( ) *h»¼ Q %2! " =>? @+�

¾</ 0 1%23$%&'�� %( ) *hK %=>:� ��� �S ¯ � B N OÌ�

6-1 %23! " $�� %( ) *hK %=>:� zv � N O+�

6-2 %23! " $�� %( ) *h�� S ¯ zv � N O+�

�

�

�

�

�

�

�

�

�
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#5&� � 6 7 8 9 �

1.�� �(argumentation) & � ? � � è W X½õ [ Ó æ ç �Fè�� � � æ ç �W X��

ÜÝ � æ ç eo�tÕ Ô E Á Ù � �Fèeo¶8��½õ &� ³ y � ? � æ ç �

� ? � � { ø c 7¨½õ �� æ ç �4 5� Õ eo�� 7½õ [ Q V��+�� 1

:�  â·�  

  (1) Ù /  (Data) � Õ Ý Ù / �� ¼ � 

  (2) æ ç  (Claim) & 5Ù / � 2[ � ��< æ ç +¢ £ � æ ç " � ; � Ù / J � 2�

�+ 

  (3) Fè (Warrant) & ½õ �5<��¹ ó Ö x� æ ç eo+¢ £ �Fè " � ��ó Ö

J� æ ç °È �eo ² × +�

  (4) '( (Backing) & ½õ / 0 ¹ / Û x � × � �5<���� � ��t C �eo+

¢ £ �'( " � / 0 <4 0 J ² × +�

  (5) &³ (Rebuttal) & ½õ &� �0 õ æ ç �¸� � V+¢ £ �&³ " � ß ó J�5+�

2.=>? @&Ø¶�=>? @ " � ] => A Ë�	 A  (Conceptual construction &   

reconstruction)�%( � �=>ÊË�Ù � Üò � V Ù � a ¹ D ¹ # � � Ê M y	  

�� 2? @�»G�=>��� { �<=>� Â Ã Ô � ¹ =>� Ú Û <÷ ø £ � =

>� Ü Ý �	 A p » ç M +�

3. K %L ��( Scientific reasoning )¿L ��c »Y �ÞG ß L �à(Deductive reasoning)

JÞ � á L �à(Inductive reasoning)�� LawsonÜ 1978 i ½õ %2'� Ó �¥ 
 L

�(formal reasoning)GH " # â ã L �<r Û L �<® à L �<E Á VL �<} º @

	< ± � G ß y+�

4. ! " �� ¿�! " E Ã � ä �Ç � �´! " hQ R �� + 

5.$%&'�(chemical reaction) =>&� è � å ·%i � �æ < ç ¨ e è n F S Th° Ü

Ý �$%&'+� � � - . $%&'�� U? @=>�" # é U�@$<é �@$<

$%@$< Â Ã ; \J$%&'
 + 

6.$%&'�(chemical reaction) =>&� è � å ·%i � �æ < ç ¨ e è n F S Th° Ü

Ý �$%&'+� � � - . $%&'�� U? @=>�" # é U�@$<é �@$<

$%@$< Â Ã ; \J$%&'
 + 

7. ê �=>(alternative concept)��0%( � ë µ Ü � � ¼ ��ÜÝ °� �� $ � =>�

�k ´ ì � K % � � ° l ��K %=>ÊË+�� ê �=> í í ¸ î ? @�t� µ

¶ %( � Q [\ �%( � ß { n ^ � 	 u +�
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8. K %���(scientific principle) �� � � °0 K %���K % + A %�ó Ö <± ² <�

�y+�

9. K %�� � × %( � � ! & Ä ï ´�K %�� � × %( � � �! ê M ·�! ê S T�

� � Fè g hAi j æ < ç Ü � �2 Å K Ï M �$%&'=>�S T����� �

�Q R n F � � �! ê S T+�

�

�

#: &� � ' ( ; < � = > �

����� � � �8 ¼ � ð ñ ò ó g hAi j %2� 2 � f �/ 0 1�2 � f �89 1+3

l H �ñ � ô Ú ·� õ � � õÀV� ö õ � o �ñ º �¸� � � g g A%2� � ¦V+

n F ¸ ¹ � 95 %i � æ < ç g hÜ � �2 Å K Ï ¿À S T�� �- . %2�� �
 ¥

� ÷ ñ ´3�$%&'�ÑÒ+ø � � � ��u �ß »�L �ø � ? Æ õ ¹ n F ) *é

ù ú . �� Ç È û � � +�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
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#. $ !!? @ A B !

    � © ` Y ·ª�úF ü P8�� �	�<���� � <=>? @��<$%&'=

><! " %( <! " $�� y· � ú D Q R Y Z - . + 

 

#� &� � � � / C D EF � � ' ( �

[<�� 	�V 

��������� ��V���� � è é 8�� �� D � �� � ��^ � E Á Î�� � 7�

Üò 4 0 �Î� � ô �� ��W Xx O Û<% ó ÜÝ �%ý+Van Eemeren (1985)�

��� � � �<Ù H <2 3 � Å ­ ��[� � ? eo ¹ &³� z ö > þ '(+Binkley 

(1995)���� � A Ë L �<� j <� 5 (reckoning)�x*+Kuhn (1992) � ? %( �

'úO Û u ��[ýý��� (thinking as argument)��� ' " # Ü Ý J����<

G ! � � ê ���<G� � &� �� tG ! ½ _ &³(Kuhn, 1993)+ 

�������K %¸ � �x�� Ü � � � � � Å �¹ � × � K Ï �K %� � � A ËÎ��x

*�- � Ü � � � O Û�
 +K % + B b K %�c A % K %�Î�  � �K %Î�

è é 4 � � 8K % � � �U f <0 � <�� � � M Ø �¨ C �Ô ? �� / � ���

� � � ��»G¢ � ß ó � L � �	6�K %Î�� A %;�K % + �� � � é �

K % + JK % � � � Ù �� � ( K %�ÉU�v w �� 3K %¦� �	�� µ ß +

é �� a b ¦� ³ �� 	 l M � ��
	 � � �Í 
 3º Ã H % ë µ ¦�e�+


	 � � &8�Í 
 ( Bohr)� � � � � � � %�°� ? �º Ã H % ë µ c ��È�å

� ( � � Ð � i �K %� c +� � � � <Í 
 y l �� ½õ �I ¸dó ����3º

Ã H %h�8[ � Ù Ú °G ² � � � ó Ú Ù � � � ® à õ � �� � � � � ® à � ö

� ´ ® à Í �Í � � +
	 � � ¸E � ¦ � � �  Ã �? � � ] J �� O : / 0 ��

9 § ! õ º Ã H % � h " ô � # $ +[ � �
	 � � &8 Á ; Â Ã � ® à ; \t

7��� � °L � �]��ý j ± � e�hå l % �¸ & �� � � � c x*¸ ÷ È

¿ º Ã H %�Q \ �| & ' õ e�3¥ :K %���	�V+�

�������K %���� % è é ( ) � è�^ µ �E � ô ��å � × [¸»+K % + è é

O Û½õ ����ß { �:%��è é ì � � ?»GL � ÜÝ � ? ��5�tP8

�� �5 6 �± � * ³ � 7 �»G + , [� �����V� ² � H +K %�	� Å

­ ;�F9 � è È L I � Ç È ¶ K % + M É��� « � � ó B � L I G8 � ó � ¼
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� � � � ² � H �^ µ +�

�������	6� � %2� Ù �� �½ _ ] [ � ² ´ - Þ n ¬ h , . <¸ � ) J � f ° �

n %�
 ��� n %� �B K %n ^ :� � ) O Ûn ^ � / H (Osborne, 2004)+%2

Q R �� G¼ Q | 5 ½ �=>�^ �½ _ L I <�� J ø c � ® �+38 v ��%

2 5 ½ ¦z�5�'(� ó �=>t 9 § ¾ 5 ? . � ; \�� ? l � ø c <¦z 0

f J� � ê � ; \�3� õ � 
 � M ·�;�� 2 5 ½ Æ =>�^ (Newton, Driver, & 

Osborne, 1999) + 

 
A<�� ���E Á � � �

       3K %%( ¦� � . 1 Ë ] ^ %2â B 8Ü � � ¼ ¹ / 0 Ù / ½õ æ ç <â B

B b ����� æ ç ¹ Î� � ? Q R eo<â B ½õ � è ¹ �5³ y ? l � 2 c �

� â B ? @? l »G¸� � � ; \+	6�%2�8 v . �S T3 � �½õ �5J

� è�¸ ! �� � è é G ! c 5³ y ? l � ; \� L � O ÛÜÝ æ ç ���V��

x&³<	�O Û<£ �<½õ ��\y� 4 5 � ­ � *z{ �V�� � 6 7 V+�

�

1. Toulmin��� � 
  

       Toulmin (1958)ú�� ó ¶�[ � � �e ^ V�� ? �½õ [� Y Z K %�� �

TAP (Toulmin’s Argument Pattern)��ÊË+?��� ÊË " � ¾ � �� Ò   ���

�� Ò   M É� Á 8 +�� Ò   9 Ý â·&�(â§ 2-1-1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

§ 2-1-1  Toulmin��� � 
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(1) Ù / �(Data)�&�� �� � x*� : Ý [ � Ù / x'( � æ ç +�

(2) æ ç  (Claim) &� � 2[ � ��< æ ç + 

(3) Fè�(Warrant) &�½õ [ � �5<��<k �xeo Ù / JÎ� æ ç É� Á �� 8 V+ 

(4) '( (Backing) &�½õ [ � ! � � ± � Q ��[ � � ; � � <Fè (warrants) eo+ 

(5) � è�(Qualifier) &�0 õ 3 ó � 
 ` · � Î� æ ç � Å / �� « ½õ Î� æ ç �ñ º

V+�

(6) &³(Rebuttal) &�0 õ 3 ó � 
 ` · æ ç �¸� � �+�

       �� x*� � è W X(Data)8[� � D ¹ 2 c � 2� ? ¹ æ ç (Claim)�Fè

(Warrant) E Á ���ÜÝ �� ? eo<�� W XJ� ? � Á 8 ���½õ E Á Ù �

'((Backing)�Fèeo�t � è° D � � VJ°½ _ �W X� � ó � è

(Qualifiers)� < « 3 � � � k � ô Ú ·����:%+8�»G½õ &� (Rebuttal)

&³� / � ? � � æ ç �� ? � � { ø c 7¨ � è t U f <&³� ; \�	�± �

ÜÝ �: c � � 2��� ? ��x[� � � Õ eo<& � <Ô � �x*�Ô � ÜÝ

�� ? �� 7½õ / � Å / 
 � �� ? + 
 

2. Jimenez-Aleixandre, Rodriguez & Duschl� = - %�� � � �

       Jimenez y l �(2000) � � h%23 = - %) *��� > È (argumentative 

operations)�? . 'b Toulmin��� ÊËÎ Ù / (Data)�æ ç (Claim)�Fè(Warrant)�

'((Backing)�&� (Rebuttal)J� è(Qualifier) È �Y Z %2â B B b Ù / <Fèy

�  ��� Ç � ¶��'b Î���c (epiatemic operations) h â¡ r �B b <[ Q

V<Y ¡ ¹ 	 u Á 8 � Y Z %23�ÜÝ �: c eo ¹ ø c ? l } @ �°B b �L

�¡ ? +Jimenez�� � v w %2�� 8 v h� æ ç �� �Fè ¹ eo� £ à s Ï¶

� � � �
 � X ´ @ ì ] ^ â B � � ) *<Q R n %��� â B Ç È L �GH �¼

Q %2K %L ��Ü � � u t3È K %h� } ¶ Æ � �K %8 v ¹ �� +�

  
3.Zohar & Nemet� ! 	 � D �� � �  

       ZoharJ Nemet (2002) Ô ? Toulmin�� ÊËt� ÛMeansJ Voss (1996)�� �

g h%23l ¡ ! 	 å ~ ú D �� 1 A Á B C � D < E s  O � F û 9��� Ï 8 �

Î�:� +ZoharJ Nemettä� Toulmin��� �  Î Ù / < æ ç <FèJ'(y

r � � � ����A� . �ú D h%2 G È �� S �e ^ �5� , <�� �Ë�n

¬ 8 v h%2È ��� 9 
 �ß �Ç È %2�� ÉU�} H �? . �� × Ï�5¹

¸� � ì V�Õ ù p ¸G���� �	63W XY Z ¦¸ 6 � Y +} ��� é � Ó
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� � V<» I VK %=>J� Ó J l � � ��5�'(����� < G½õ ê ��

� J&³+ ê ��� �0J K l � } @ E # $ M �\�&³ } 08 K l } @ ½õ &

8�\+� � �u v w � © 90%%2: ® ¥ : L Ñ�� �ú�� n %� ! 	 å ~ ú

D £ �G« �%22 é Î�J�� �¦ � �%2�� ÉU z { ½§ ���%2Gú

! 	« ¬ °%�L �GH 'b ø Â � 2 Å h^ � ° D +�

 

4.Kelly & Takao �� �Î��C�  

       KellyJ Takao (2002)½õ [ M �� �Î�C� � 
 ��Y Z � %2 G È ��

(written argument)� ² N �t Ç º %23%p ¸ ¹ h8� è�B b 
 ¥ +? . úÎ�

C� Y :¾ � B C�5 � B ø S B Y k ��W X� Õ Ý �<� � O ����<��ËÁ

8 � Õ Ý �<�W X° � ���^ µ �<� û b ´ú D �[ P ��^ µ �J�� � ¡ û

V���^ µ ¹ ó ¶��� Ç È %2�\�Î�� Q d��� %2â B ú�� �\�

�¥ :� ² � H ��� +� � ÊËh� ¯ � � Q d¡ k ï ´� èV^ µ �7¯ � S

Q d¡ k ï ´��V^ µ �» @ �� Q dB CR S 3�� �°B b ���: Ã R

��&M �B CR � � � è ; �:Y s �+KellyJ Takao½ _ ] �� ��Y Z Ï 8 �

�\ Y ¡ �Î��C� �c � X ´ ) � %2���eo�°B b ��\ ¡ ? ���

ÉU+ 

 

5. Lawson� ± � Î � I V(hypothetico-predictive)�� � �    

Lawson (2003) Q R � ± � Î � I V(hypothetico-predictive) L ���� � � �?�

��� � � 2² ] ½õ S �V�� � ^ µ T � ' " # 3 � ó 
 ` ·8^ µ � � 0 <

8� è�Y Z (â§ 2-1-2)+Lawson��� � � ¸�´ Toulmin��� �  �?�

Toulmin��� �  Î æ ç (Claim)� � è(Evidence) ¹ Ù / (Data)�Fè(Warrant)J'

((Backing) õ ������ Toulmin ; \�� � ; \�K %�� " � æ ç J� è�

»G� " � ] FèJ'(�1:�  �	6? Q [\ Ô ? �� 1:�  � } ¶�½

õ ± � Î � I V� 
 +?�� A Ë± � �x*­´»È­ ° D � ; ��� 2A� ¹ |

�� ê �^ µ (alternative explanation)� æ ç » u � S �V� ê �^ µ �	6è é �

2 � ó � I J U À � è� � 0 ^ µ �� � V+ � 0 � ± ó ± � (hypothesis)�� �

��M 7è é :6 �� ± � � � 0 ' V �� 2�� ; ��u (prediction)� Q R � 0

7� ; ���u ;� ¥ :� è�J� I � r s � � è � èJ� I � / ��ß z { 8

± � '(* � ���+3z:��¹ � � ^ µ M 7�è é ¨[� � Ù �� � ² � ?

l ��� Å / V� < « A Ë�� '( ó Ó ^ µ �&8� ? ^ µ +�
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� �

�

       E s ´ Toulmin�F ) Ù / <FèJ'(�� æ ç È � � Veo��� �Lawson

� ± � Î � I V(hypothetico-predictive)�� � � ���� ^ µ � ± � Î � I V� !

 �¸ � 8 ± � Q R � 0 ���. � � � ê � ; \+	6�Lawson�� 
 � L ��

� � V�ß õ ���� 8 ± � �^ µ Q R � 0 Ç È <� I � � 0 �u �ß / ���

���ß � � ² � H y�� ��Ç È K %�� �ÉU+�

 

5. Osborne, ErduranJ Simon��� ÉU� �  

       Osborne y l (Osborne, Erduran & Simon, 2004; Erduran , Simon, & Osborne, 2004) 

3 1999~2001 Q R « Q �� ÉU� í �� � �'b Toulmin�� � 
 (Toulmin’s 

argument pattern, TAP)´ ¨ [B �� a F X�n % j ª �� � n * 3) W / _ TAP

M ¸� � V�'(< Ç È n * 3n ¬ h�� n %�� a ¶ ¨ AB �� a Ç È �� É

U�Y Z ÊËÎú%2. ��S TF�� �  Q R ó X �Y Z +�] B Toulmin��

� 
 G û b ´? . �� � # � �Osborne y l a b Ù / (Data)< æ ç (Claim)�Fè

(Warrant)�'((Backing)J&³(Rebuttal)y�� �  (â§ 2-1-3)�túæ ç <�5

(Ground)J&³� �[j �  (first-order elements)��ï ´�5(Ground)�Ù / <F

è<'( � �Aj �  (second-order elements)�	� � . p �� æ ç ½ _ �H �'

(+6 T �Osborne y l ú%28 v Y :e¡ & n * Y v (teacher talk)�� � � æ ç �

%2 2 Ì (student claim)�" � �5�%2 æ ç (student claim with grounds)J � Á ��

(non-argument)�� Ç È %28 v � � V��� � a +� � �u �� � " � �5�%

2 æ ç � � � � æ ç �%2 2 Ì r Û « C ���%23 � � K %ú D h��� ¦ �

v � ² ´3K %ú D �� +�

§ 2-1-2  Lawson� ± � - � I V(hypothetico-predictive)��  
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�

�

�

�

�

�

�

�

�

       3�� ÉU Ç È �� �Osborne y l �� &� 3�� h�	�V+	�¸ � �&

� �8 v �¦ w %2 � >tä � { U f � ÷ � t &� æ ç (counter-claim)&8�¸�

8� / æ ç ½õ ø c +� �&³� æ ç 7 G ³ H k l � � >�%( � ¸ � ��ÜÝ

� æ ç eo<� × �| Q [\ �G ! �� è&³k l �� ? �	6��&³���

� ï ´ S ÉU��� +Fè&³�	�V�Osborne�Y Z ÊËú%28 v Y �· �

�� Cj (â¦ 2-1-1) Ç È %23�� �ÉU<%2â B B b ï ´�5�Ù / <Fè

J'(�? . � æ ç eo�� %2â B ø c ? l �: c +� � �� �%2�� �É

U p � / ½§ +�

 

Osborne y l | E Z TAP3K %8 v W XY Z h�'b V�a b TAP - � * 2

É£ � f j . �J%2É�o 1. �� È �n ¬ n %�%( �º $JU$0 w +?

. a b � � TAPs3£ � f j . ��Y ô �< « � è* 2J%2É8 v F�� Ò   Y

Z 7�úA� <¯ � <e� J· � ����� �  ç � � À � Û â

“Claim–Data–Warrant”ç � � À  3� � À � , R�� � ¦�� R á [ + 

       Toulmin �� A %�� �x*� ��B b � è<FèJÕ Ô �B? l E � � ? �

� ì V+	6��� �� � � ! ´�� Ò   �Æ3�ß � < « ��� s \ �� " �

¦ 2-1-1  Ç È �� ÉUM Y Z ÊË 

�� ] ^ _ ^ ` Í����� � ½õ L Ñæ ç <&� � ? �

�� ] ^ _ ^ ` Ï�����½õ æ ç T �tGB b Ù / <Fè ¹ Õ Ô ~ B [ Ó �]äB b &³�

�� ] ^ _ ^ ` Ð�����GB b Ù / <Fè ¹ '( ~ B [ Ó �½õ æ ç ¹ &� � ? �

�� ] ^ _ ^ ` Ñ�����G 5 ½ B b [ Ó &³� æ ç �

�� ] ^ _ ^ ` Ò�����B b [� �¦�&³� æ ç �

§ 2-1-3  Osborne, ErduranJ Simon��� ÉU� �  
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s ���� �  +Toulmin�� 1�± ¿À�%K ½ _ ] Y Z �� �ÊË� Û â

Yerrick (2000)B b TAP� Í � 
 - � n %Q R [%i �� � � a �� � :;%2 O

ÛJ8Î� Ø ��°? @��� %28Î� æ ç � S �V<8� è�B b J8K %

b c � ; \/ �K %�� �� U+d e â6�] Toulmin��� ÊË��ñ º �&[

� � »�b �Ç È �� ��Ë� � f � �) � Ò   É� Á 8 <ä 9 Ý â B ) � � �

V�	6�õ k W X<FèJ'( � � � g ~ �<¿À�%K �¸�8´W X¹ F

è� ) k »G�°¸�+Toulmin��� ÊË�[� x 
 � $��Ë�3¸�
 �

·�E �� Ü Ý »G�¸���u �ø Driver y l �(2000)��Y Z �té Û h 
 �

	   �¨ � �8 v ht � �� ü �� a �\���  iR � º �� $ S T� Û 7 G

� ��� � � O +�

K % + 3 A %[ M ������ è° ; ��W X� èÞ £ <� á õ [ Q V��

½õ � ? ¹ ���	�jZ°� � ��j�+�] B � ? ¹ ��� ��� !  �K %

+ � m b k ������ ² × W XJ��� Á 8 V� < « � � èjj�����Ü

Ý �� ? eo+6 T �½õ �  �/ Û « C ��Fè� ² � H �� � ö � � ���¶

]��è é ' l � ? K % + &8�� ? ¹ ½õ &� � ø c < « � � ¸� } j`� ;

\�	�¸ / �j���+� 7�ì K %��z{ K % � � [ Q V� ` � ¹ ���[

� ¢ Ó ���	� m ó � K %Æ × +�

�������	6��x�� �%( �%2»� Ù � xx K % + � n \ �5± � 
 � ���

É�] ^ e�3¥ :K %���	�V(Driver, 2000)��x�� �»� 5 o � p ^ %

2 � 2� Ý �x*�« �%28K %� U����t � È õ %23=>¦� � � �

��È �n %/ Ú ¦? Q �� û +5´± ¿À<%K « ¬ �¸��TAP�B b ��

ñ º V+	6 / � �� � � �� Toulmin��� ÊË� !  �F� � , �Ô ? TAP

�� a � û �Y Z Ç � � Ç È �� � 
 +Osborne y l �(2004) � � , �3´ Ç È %

2�� ÉU�tFè%2½õ �&� � U�&� �ß :%� Ç È �� ÉU� z q ¶

�& � ��� � } r%2¸ � »�� × ? . �� ? � G�� è&³k l ¶��? .

� a ] TAP�»GV�ú�� Ò   È º $JU$�� � �Y Z +� � � 1 Ë ] ^ %

2â B 8K %=>�/ 0 ½õ æ ç <â B B b ����� æ ç ¹ Î� � ? Q R e

o<â B ½õ � è ¹ �5³ y o 1: ; � 2 c �� â B ? @o 1: ; »G¸� � �

; \�½§ �� ÉU+	6�Fè � � � , ��� � « ¬ ú � Û Osborne y l ��

� ÊË�Y Z Ç � � ó G Ç È %2�� S ¯ ��c ��� � %2�� S T�Ù / <

æ ç <Fè<'(J&³y�� Ò   �Y Z %2�� S TM =>� � V+�
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#. &� � � � � � F � �

       J �� � �� �%23Q ì n ¬ %( M � �8´2 Å h± � K %=>� � � k

4 �[ M ÜÝ � / �=>(preconception) ¹ ë µ �
 (Anderson & Smith, 1987; 

Stepans, Beiswenger & Dyche, 1986)���� / �=> í í ¸�´ ì � K % � � ��

M K %=>+ J �K %� Õ O =>� U ~ t ? @�(Pfundt & Duit, 1991)�	�%2

�� { L s 2 Å 4 0 �µ ¶ <%2 � c � s Á ; j � h � ¥ �Y Ã <K %=>x´

t ¼ %2 ~ ��^ (Osborne & Freyberg, 1985; Gabel, Samnel & Hunn, 1987; Brown, 

1993)� K %�%( » u �[ � =>�? @(Gil-Perez & Carrascosa, 1990)�� K %=

>¯ u ¸ ¹ Ø � @ �n %¦� � %2 9 
 �^ ��ó Ö � ï ¸ î �3%23%( �

v ( � ��� �K %��E * + �=>��� « C n %¦� g ~ +	6� J �% �

[ L Q H ´� � %2=>� B ¸ î �2? @<â B B%2�=>�2? @<â B B

%2�~%( yy��·;�Î V �%��K %n ^ %��Q R =>? @�- . +�

 

([)�Î V �%��

1. Chi M �  ��=>? @���

       xxA å i É��Î V �%��% � � � =>? @��� =>Î�â B 	1�

x*+J �� � P8=>? @�S ¯ � ½õ ��^ µ &ó � ¡ ? �=>? @s � ?=

>� g ~ �(Chi, Slotta & deLeeuw, 1994; Carey, 1985,1986; Thagard, 1992; Vosniadou 

& Brewer, 1987)+�Î%�% � 8=>? @��Îx*�¸��^ µ �� h� Chi�

Thagard ú=>? @�Á \ �Ô � { � U	 A ��� ; \ � � � ¦V+ 

       Chi(1992)� �  �� r � - . =>? @�Chi ú /  (entity) Y :¯ � ¡ k �" #

é U(matter)�x*(process)� V Ù ö w(mental state) (Chi, 1992; Chi, Slotta & de 

Leeuw, 1994)+� é U�0��� � ó ï V� x y �â z s � { | <�2 } � x y ¶�x

*����[ Ú Ù 
 �2� ü ~ ¹ 	 u Á 8 � � »G � �� ® à ° D � f »�& '

õ ÜÝ � ó � ï V¶� V Ù ö w�0��
 � ¹ = û y 
 } Â Y +Chi ú=>? @Y

�å � ¡ ¿Y ���  ¡ k S �=>? @�J�iR �  ¡ k É�=>? @��� -

. =>? @� } ¯ ¿�

��  ¡ k S �=>? @��0=>? @�2´�[�  � S =>¦·Ý Ü M ?

@� < « �[¡ k �=>h�=>�� ï �2? @�=>täiR¸��  ��  

���� ? @â�� � >�Ô � ��ï ´=>�Ë� � Â @$�¸  �4 x�  �Î

�Ë¦�	� ? @+�����
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�iR �  ¡ k É�=>? @��0 K %=>�[=>�  � � � { ê [� =>

��  �+� è Chi8/  �Y ¡ �w � � ö §�¡ k �  ï V¸��é U<x*<

V Ù ö w3� U¦�E � $ %��	6¯ � M É� Ü � ï ´ � � �=>? @(radical 

conceptual)�< « =>è é ���°� ï �¡ k Ü Ý ø ê [� ¡ k �? @�â��Î

�� z { ¹ � a +6 T �Chi ��¸�¡ k �É�=>� �°r¸» ` º V� � è

Chi�¸E T����%2¸] ^ K %=>�¸�	��� =>� á [ �<t ¼ �<

¹ � ­ w����%2���: c ��%� ! � ï ´¸�¡ k � d 6É� �¸E T

V�	6�%2 � 
 ���: c < ; \ ¹ Q R �$��[ Ó � � g ~ �Ç È +�

�������	6�; Chi��  ��3 �3� ��Î�� � %�Î� E T� � . � � ` �

� ï V��=>? @;T î �2¶&M � � ��Î�� � %Î�d 6É × Ï ` ��

ï V�;¸ î �2=>? @+3 ó � K %%( ¿Àh�%( � è é iR �  ¡ k �

=>? @ 7 G z { � � �K %Î���� x*3%( ¦�s � g ~ �+;n %%ý

; M �¡ k S �=>? @�r s T î z:���� ��3G3� û �n %È 1 ·�W

X %2: ® �ú=>5��°� ï �¡ k Ü @{ ê [� ��¡ k ��� õ � � � =>

? @��8%23ä��%( ¦ú�| � � X � +�

�

Ï`�=> � } Î=>? @�B C Á 8 ��� Á 8 �

�������Thagard (1992)ú=>? @Y : � � B C�?��=>? @ " � ] � Â Y Á 8 V��

(part-relations)J� � ¡ Á 8 V�(kind-relations) å � ¡ ? �? @�� Â Y Á 8 V��0

3=>� B C � s �· × � Á 8 ¶�� � ¡ � Á 8 V��03=>� B C � s �¦

× � Á 8 �� B C¦»� 2 õ � � ? @r s 	��=>? @�B Câ¦�2-2-1¿ 

¦ 2-2-1  Thagard=>? @�B C (ÈÜ � � � �2002) 

B C� � U�

Í` « C �Û Ã (instance)� °« C � Û Ã �=>�� � � �+�

Ï` « C \ ��(weak rule)�
���J \ ���õ k 3´/ b V¶� ¹ \ ö � ´Gb �

�x ^ µ ¹ ^ � ° D �	�V�
Ð` « C ���(strong rule)�

Ñ` « C �� Â Y Á 8 �

(part-relation) 

Þ Y ^ à(decomposition)��=>	���� �3Y � �

? @=>�B CV+�

Ò` « C �� � ¡ Á 8 � Þ� � à(coalescence)�] b ¦B C Á 8 ���Y ï å �
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��(kind-relation) ¸�=>��=>¶Þõ�à(differentiation)�õ k ¸��

K %=>+�

� ` « C �=>(concept)� �] ^ µ ��° � 2��=>�� X ´K %Î��� a +�

� ` � ^ Â Y � ¡ �B C�

(kind-hierarchy) 
�Þõ�à E &� � ^ ¹ � 
 / � �=>+�

� `c 5Y � � � 	1B C

V(branch jumping)��

ú ó [=>��[� =>��� ö Y � �� � Ý { ê [�

=>��Y � ¦+�

� `�� Ü @�

(tree switching) 

	� Y ¡ �t? @Y ¡ � } ¶�6 Â Y �µ ¶ £  =>�

B CV1 � Á 8 ��h�� 	��[� Â Y �

�������Thagard���� Ü @�(tree switching)JY � � � (branch jumping)� ; \ - .

=>? @�¸�¥ 
 �* � +Þ Y � � � à} rú ó [=>��� ö Y � =>�Ý ­

{ ê [� =>��� ö Y � ·¶Þ�� Ü @à�ú�� k 4 � �B CV�� ö 1 � �

? @� Y ¡ � } ¶t � è��Y ¡ } ¶	�A Ë � � ö =>1 � +�

�������Thagard úÎ��? @Y � � >Ô � �=>? @+Þ � >Ô � à" # « C ¹ ¬ Ï

� >��Þ=>? @à ² � �« C <¬ Ï� ! � � U T � � " � 	1=>� 	� ó

¶ B C�� U+Thagard 0 õ 3K %Î��� a hs � @ �� � >�Ô � <=>�«

C ¹ ¬ ÏJ L Ñ�=>	1�� h L Ñ�=>	1�0õ�<� � �Y ^ �� ï ´

=>S � E Z �	1��Y � � � ¸�+Y � � � 0��=>�Þ Ô � à�< « � �

Ü Ý [� =>�[��Y � { ê [Y � ¦¶�Þ	� ó ¶ B Cà���� Ü @��

� ¡ k ¹ Â Ã B CV � � �? @�µ ¶ B CV1 � Á 8 �Y � � � J�� Ü @3K

%Î�hs � � @ +	6�=>�« C ¹ ¬ Ï�r s T î Q R ���ú���¡ k

Á 8 ¹ �ï Á 8 	�1 � �â=>�Y � � � � � � Ý �� U g ~ �+�

�

(A) K %n ^ %��

�������K %n ^ %�% � Á É ´WX %28K %=>��^ � - . È�=>? @��

�J j ª (Brown, 1993 ; Clement, 1991,1993; Posner, Strike, Hewson & Gertzog, 1982; 

Steinberg & Clement, 1997)+3=>? @�¿Àh�K %n ^ %�% � � 	 Õ Ý Î�

� z { J	 A �? . �� õ �K %� ¼ ��^ h�1 � �Î��ÊË�ta b �Î

V �%�J Piaget�� ; \�^ µ %2â B � K %� ¼ h z { Î�+�

1.Posner�y l �=>? @���

���    Posner, Strike, Hewson J Gertzog y l �(1982)��Î%( � ; \r � õ ����



 

17 
 

%( ¸ ÷ �Ñ � « C �� ö � ý � ��' � � �Î�J � Î� M É� � ­ +? . a

ö � � � � ; \�^ µ %( � 3 � �ú�Î�á ì ���Î�ÊËh���=> 

� tä�2	� ? @�ç M ��$(assimilation)¶3%( � � ��=> � c á ì �Î

��%( � è é ö � ��=>¹ 	�1 � ? . �: c ��� � � �=>? @� ç M

� � û (accommodation)+�

       Posner y l ½õ =>? @� 
 (conceptual change model, CCM)��^ µ %2%(

K %=>�=>? @
 ¥ �� � h0 õ =>? @�e� ô Ú &��

(1) %( � è é 8� ��=> � { ¸   } (dissatisfaction) 

      �  è é 8� �=>¸   } �� �=> � c ^ � °� 8� ° D + 

(2) �=>è é �»��^ �(intelligible) 

      �  è é G�^ �=>�S T��- � �=>� } ¶+ 

(3) �=>è é ����(plausible) 

      �  s { �=>�» � � � � �����G^ � ��=> � c ^ � � ° D + 

(4) �=>� � ¡ ¢ V(fruitful) 

      �=>� � ¡ ¢ V�G C � Ú a ¹ 'b { � ?¿À+ 

 

       	6�Posner y l �� %( � 8� �=>¸   } �	�V� 7 G¼ B � � � �

?��Î�=>� ö � ¹ 	1 � =>� � 2=>? @+6 T �StrikeJ Posner y l  

(1985) | ½õ =>2w£ (conceptual ecology)� ; \+=>2w£ �0 �  3� � ó

� =>��¤ ¥ 3=> « 7�=>ÊË�� �m È á âÜ � � � (2w � ¦ �� 
 �

ú µ ¶ �  8��h V =>� § ¨ � � ó � û �� û �=>2w£ � s â·¿ 

(1) O Û (anomalies):��=> � { * * ��  � © ! ��=> ö � + 

(2) ¡ r J ¤ ª (analogies and metaphors): ¡ r J ¤ ª B�=> î ´�^ + 

(3) ¸ Û J ¼ O (Exemplars and images): « ? Û Ã <4 0 <µ 6 <é  Jx *y p � µ

¶ �  � O � + 

(4) xx 4 0 (past experience):Jxx 4 0 � * + �=>¸T î t � � + 

(5) ���� A d(epistemological commitments):8´=>�� U�  �ÜÝ � ) � A

d�� µ ¶ => ) � ���V+ 

(6) ¥ �¦� � ¬ J=>(metaphysical beliefs and concepts): ¥ ¦%� � ¬ J=>� ¥

: J �¸  ��5� ± � �� µ ¶ �  � O Û� û + 

(7) � ?Î�(other knowledge):��: c è é J� ?¿ÀÎ�
 � �� �b ��=>
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�t �  ° � � + 

�������=>2w � ¦ 
 � � � �	   �µ ¶ %( � =>? @� ? � ê [	   ��� %

( � =>�%( ¸ � ��ÎÑ[�� ��� < �� { q ­ 	   °µ ¶ +%( � � �

Æ3�=>�¹ �=>2w� p ú� µ ¶ 8�=>� § ö � � +	6�%( � 3�

8��=>��%( � �=>2wú µ ¶ ?� ó �ß � � � ¹ ® ¯ �=>��6�

=>è é ����=>2w�2 � �� 7 �»G�2=>? @+�

 

2. Hewson & Hewson�=> 4 � �=> ° z �

�������HewsonJ Hewson (1983)�� ì %2�s { �=>r ��=>T î �^ � ��

��»ú�� �=>@: � ú � ° D �M 75´8��=>¸   } � Q ¬ Ï��=

>�Æ3V�t± a �=>� ¡ ¢ V<« Q �=>�Æ3V+3�=> ² R��=

>� µ ß � « z: � û �È b + ì =>? @�2�� � û ��´�$��%2�=

>2w� µ ¶ � 8�=>� § ¨ +HewsonJ Hewson ú � k � � ï ´r s g ~ �=

>? @�ç ��=> 4 � �¶%( h ÷ �o Â Y => t � � Ô � �ï ´r s L Ñ�=

>? @� ç ��=> ° z �+��

�������HewsonJ Hewson � Û Posner y l �(1982)�=>? @���Û h %2� / Ó Î

��� � =>? @�n %��WX %23Uº < ³ J 7 � %( ¦�=>? @¶Driver

J Oldham (1986) < � è%2� / Ó Î�� a õ · B � n %� 
 ��ó û <È 1 <:

c 	1� ¾ 5 <, - J * + <�� 'b J& ' ·Ó j ª ¼ B%2=>? @¶She (2004)

� � v w � 	
 � %( � 
 (DSLM)»�~�¼ Q g h28´ ~ �? @�=>â U

- ÷ (heat transfer)ÑÒ=>? @: ® +�

�

3. � 	
 � %( � 
  (Dual-Situated Learning Model, DSLM) 

       3 4 5  (She, 2002, 2003, 2004)��=>? @�Y Z �
 ¸'Ñ��  � r � O

Û�	6 ´ & 
 Ñ��  �È �=>Y Z ��
 ����Î V �%��K %n ^ %

����P8=>� ò � ï V�B �V� ; \� Y Z =>? @�Q �½õ �� 	


� %( � 
 �(Dual Situated Learning Model, DSLM)+� 	
 � %( � 
 [�� � %

2 k 4 Æ3�=> � 2¸W � ���½ _ �� V Ù ÊË�� %2 A Ë��K %=>¶

ê [�� �3
 � %( x*h M �%2=>	�A Ë� ­ ® �| Q [\ ø c %2�

��K % � ><K %=>�� U�%28K %� >� Ü @+§ 2-2-1� She (2002, 2003, 

2004)°½ µ �� 	
 � %( � 
 � ® º +�

�
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���������������

§ 2-2-1  � 	
 � %( � 
 � ® º (She, 2004) 

¶ · ] ¸ �Q R Y :¾ B �� L Ý â·¿�

B �[¿Y Z K %=>�� U� ï V�t½ _ A Ë6K %=>°  � V Ù ÊË� Á W

ý+�

B �A¿- � Á ´6K %=>� � @ ê �=>+6B � ¹ I %286=>��^ t

] ^ %23=>¦°Æ�� ê �=>+�

B �¯¿Y Z %28´ A Ë��K %=>° × Ï� V Ù ÊË+�

B �e¿� � � 	
 � %( Ù Ú +6B � m b ���� / � � [ � º � 	
 � Ù Ú �

� %2� ê �=> � c ^ � ° D � � 2¸W � <¸   » ��Îö w+ � � !

õ %2»G½õ �: c ^ ù �t� � � %2G ¼ Ü 0 < > È < O Û0 � �

ù � � � V�%( 
 � � 9 � ú%2° × Ï� V Ù ÊË1 ì �� · � %2 A

Ë s � � K %=>�=> ½ ¾ +�

B �·¿Q R � 	
 � %( � 
 �n %+ w [
 � Ù Ú y P8%2 � @ � ê �=>

� � �� ° D Í ¿ ��%2È ù 7¨ c 5� � } �%( Ù Ú � � %2G ¼ Ü

; �< 0 < > È < O Û� 0 � � ù � �� � V� 1 ì %2° × Ï� V Ù Ê

Ë� � %2G A Ë | � � K %=>�ÊË+%( Ù Ú 7�� � %2¨[� Õ

ù %( Ù Ú Í ¿ � 1 È ° D � � %2	�Ç È r s ÜÝ ���J3Ù Ú h°

%�=>ÊË�z: @ C�=>	 A +�
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B �¾¿ø c 
 � %( Ù Ú +6B �3´ � 0 %2�ß ú n %x*h° z { � V Ù

ÊË'b 3��K %=>+�

�������� 	
 � %( � 
 (DSLM)�=>? @n %� � è é / 8K %=>�� U�%

2� Õ O =>Q R Y Z ��=>? @�x*é ø c %2K %=>�  �JÎ�� �

>(ontological and epistemological beliefs)���^ %2 × Ø � � V Ù �Ë�� c A %

¢ £ �K %=>¶ � 	
 � �%( Å ­ è é B%2 � 2¸J À (dissonance)t½ _ %

2�� V Ù ÊË(new mental set)���� V Ù ÊË è é / � PosnerJ Strike (1982)°

rÎ���<T î �^ �J ¡ ¢ � � s +	6�3%( Å ­ �� � ¦�è é � � �  

�/ é </ 0 ¹ � ? ��È­%2� Á Â ¶���3 � 2¸J À �x*h�È�%

2�%( ­ ® � ø c %2K %=>� � >��¼ B%2	�A Ë K %=>+â6�

=>? @ 7 �»Gz:+�

�������SheP8g h2 ¡ Ã � { s á [ <g ~ �K %=>�m b � 	
 � %( � 
 Q R

� � �z 70%Ä95%��%2»�=>? @: ® �	�A Ë K % � °���K %=>�

â Å H (She, 2002)< U Æ Ç (She, 2003)< U - ÷ (She, 2004)J� Ã (She, 2005b)y+�

� � � �u � × ì =>�B C È S �" � È ��E Á !  =>�z:6 � =>� A

Ë ¹ =>? @� g ~ � È S +	6è é Ûº =>�B CV�%2° É × � V Ù ÊË

� , � � ó  �� � �Ï� 	
 � %( Ù Ú ��GWX %2 A Ë ¹ 	 A K %=>+

� 	
 � n %� 
 + ³ ] J �� � � (Vosniadou & Brewer, 1994)°��=>? @  

�· Q <Ê Ë � � �É 7 Gz:�: c �< « =>? @¸[ó  �� �É 7 Gz:+

¦ Ý � � � × m b � 	
 � %( � 
 ´¸�B C��$=>¤ »z: 75%Ä95%�

=> Ü Ý �°�� 	
 � %( � 
 8´? @¸�B C��$ Õ O =>� × v �:

~+� � � ú m b � 	
 � � 
 P8$%&'=>�Q R $%&'=>S T< ï V

Y Z �� � ! " $� 	
 � %( � 
 $%&'ÑÒ�n % Å ­ +�

�

�

�

�

�

�

�
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#0&!!� � � � � � !

�������- . %2�K %=>[ L �K %n ^ % � E ì Á É �ú D +$%&'ÑÒ " �

	 ; Ü � � ¼ < Á ; � ? ��J� % / 0 ¦ O ¯� ¿ÀÉ� Ü � �%2 � � �»G

3%( ��2 g ~ (Brosnan & Reynolds, 2001)+5´%2 � c 2 { �23� Ã JY Ã

M É� Á ; x*��$%&' Ì � ï ´ Á ; � ­ H %� � G� 	 ; ��
 ; ��	

6%2 � c � Â Ã ¦ O ��
 � ^ µ ¹ O Û é �J$%@$�T î � 2 ê �=>+�

�

[< é U Â Ã ; \�

�������3K %=>�%( ¦� Á ; � Â Ã ; \�$%%( �	 V +3g h) * Â Ã ;

\ � �b ´^ µ é U�¯w@$� é U� ,  < Í  JÎ  ö w�N O� �3´ Â

Ã Ï ~ �
 �¸��3 ,  ö w Â Ã Ï ~ � � Ð 7 � Í  ö w � M �Î  ö w Â Ã

Ï ~ � �Y Ñ + J �� � v w %28 Â Ã ��=> � { E ì Æ g Ò (Gabel, 1993; 

Johnson, 1998; Novick & Nussbaum, 1978)+NovickJ Nussbaum (1978)� Á %28´

é U Â Ã VU�� � ��%2Æ�Î  Â Ã 	º U o �°�Y Ó 3T Ô ¦�� ê �

=>+%2¸] ^ Î  »�¢ � Æ Y Õ 3T Ô S �5´ Â Ã m ­ B { Â Ã É Ö V @

� ° � :+NovickJ Nussbaum < �� 3n x é U� Â Ã � ? 7�%2F � ¸] ^

Â Ã Á ; j � � × � c ] ^ é U�5� Ã <Y Ã y Á o Â Ã 1:�=>+%2��

é U� � � ��å � Â Ã M ÉÆ3�| �� Â Ã ¶ f Ì 8´� � � � � é U�� Ì

»� t Y � :| o � Â Ã �] Ì ¸�1: é U�� ! � Ñ × � � { f Ò + J �%2

� c õ k é UVUJ1: é U�Ñ[� Ã VU�N O(Andersson, 1986¶Ben-Evi, 

Eylon & Siberstein, 1986)�? . ��Ñ[� Ã �VUJ°1:� é U�VU�E �

�+GarnettcJ Hackling (1995)�� %2�ú Â Ã Ø l $�tú 	 ; VU u � Â Ã �

V� Û â Â Ã �� U Æ Ç < Ù Ú U Û+Fè g T % � �� � v w %23 A Ë� Â Ã

; \���»G � 2� ê �=> Ü �â·&�

(1)Ñ[� Ã �VUJ°1:� é U�VU�E ��(Andersson, 1986; Ben-Evi, Eylon & 

Siberstein, 1986)+ 

(2) Â Ã M É� ñ É�� ñ Î�<�� Ý ÎJ Þ Î�<� ß à �<� � ?Â Ã ��Æ3

(Griffiths & Preston, 1992¶Novick & Nussbaum, 1978, 1981)+ 

(3) Â Ã � á w�(Novick & Nussbaum, 1981)+�

(4) Â Ã � é U�] � � 	 ; �VU(Johnson, 1998)+�

(5) C U ¹ Ú f �B é U ³ Æ Ç ¹ U Û�5 Ấ Ã � ò Æ Ç ¹ U Û° Q (Lin, et al., 
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2000¶Novick & Nussbaum, 1981)+�

(6) â ª Â Ã M É� ã È H ¹ ä å H (Johnson, 1998)+�

(7)¸��ö w·�Y Ã �	º <¥ ö <� o ¸�(Griffiths & Preston, 1992)+�

(8)�ö w· Y Ã ¥ ö <� o »G¸�(Griffiths & Preston, 1992)+�

(9)T Ô ¥ ö � µ ¶ Y Ã �¥ ö � æ H �»G�µ ¶ Y Ã �¥ ö (Griffiths & Preston, 

1992)+ 

(10) é U�ö w;�Y Ã � ò �ö w(Lee, et al., 1993)+�

(11)3¯� ö w M É� Â Ã E 8 ñ É§ ¥ � � È ] Î  �E 8 ñ É(Johnson, 1998)+�

(12)Î  Â Ã �� { � Îæ H � ç ³ 3T Ô è Â (Lin, et al, 2000)+�

(13)Î  Â Ã 		º é o Y Ó 3T Ô ¦�(Novick & Nussbaum, 1978)+�

�

A< é �@$�$%@$�

�������õ Y ± � @$� ¼ É�N O�%( �$� ! � ) D �]%28Ü � � ¼ M ^ µ

� U � �N O+3K %¦� é �@$J$%@$�¸��� �3´ é U�2$%@

$�� U�2? @��� é U� � 2¶]J �&'�2� � ê Ù � ë s < ³ <Y

� ¹ ö w¦�? @�B { %2¸ î L � 5 	 ; ; �h { Î é U1:�ß ? @+

Osborne J Cosgrove (1983)�� %2 � �¦ � ¦ÎÞ ì $<í �J ä �y K % ³ ´ �

tä Å � ] ^ � h�K %¯ ¶+StavridouJ Solomonidou (1989)��%23 � é �¹

$%@$õ Y � - � �ú é �@$���» î ���$%@$��¸» î �¶��

%2�� é �@$�Ñ[ é U�? @��$%@$�A� é U�¦�&'¹ A� é

U� ï ��u (Stavridou & Solomonidou, 1989¶Johnson, 2000)+ð ñ ò <: j ó �(1993)

- . g S g h28 é U@$� � � =>�ú%23 é U@$�: c � á �¯� � �

O Û¡ ? &(1) � � � é U=>:�� ô � õ : Ã S � � Q �°� C U 7�� 2 Q í

Î<(2)¸� � ¹ ¸ û ì � é U@$=>:��ãä ö ç 2: Q � ñ Îh ÷ Î� Ý Î$

��Jãä ^ � Á 8 ¶(3) é �@$�$%@$ ï ø :ú ù z 3 9 e h C U í ��� ¼

ì : ö ç � ¼ + 

������� é U2 ú J ö ç � ¼ �2 Å h%2 û ü �@$���� � t ý Û ² × �$%@

$ � ¦+� � �� �%28 þ 2 ú <é U ö ç × Æ� ê �=>: HesseJ Anderson (1992)

��� I 0 J @ ì �Y - � %28 þ 2 ú < � ö C U < � � ö ç y&'�� � ��

� %2�� T ; ¹ ö wx ^ µ 2 ú � ¼ �2 ú � ¼ � þ ö w ? @�¡ ? M [¶%2

8´ u s ; �¸{ � é U� � c �^ � ° q G � r s +6 T �� � %2[ � G ! �
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� Õ ù þ 2 ú � ô Ú  � þ J Ý �È b �]? . f �� Q h� Ý J þ � E &'¥ :

Ý $ þ �� � �� ÷ Î � 2+De VosJ Verdonk (1987)��� %2�� ú Y Ã �5[

� þ Â Ã J[� Ý Â Ã °¥ :�¶�� Â Ã %2��¿ ú Y Ã � " ¹ 3 þ � Ã D ¹

T � � ö é U+ 

������� Á ´ ö ç � ¼ �Meheut y l  (1985)8% � Q R � Á ãä J ù z ö ç � ¼ ��

Y��u v w %28´ ö ç Æ� ê �=>¿ö ç �ãä ì $<ù z í ��� ¼ @$�

°� ö ç � 7� é U�E ��¶ ö ç �� 2 ß < 	 y� é U�°� ö ç � 7� é U

�¸��+� õ Æ �Boujaoude (1991)8 K i j %2Q R � � ��u �� %28´ ö

ç �=>� ö � <¸
 Q �<O´K %�Î��%2� ê �=>�&�

����(1)ãä ö ç � ì $7¨ ä , � é �@$�	º ^ �? @+ 

    (2)ãä ö ç 7	º ¬ Ï��	�ä � @ � + 

    (3)ãä ö ç 7	º ¬ Ï��	�ã í �+ 

    (4)ãä < ù z J Ý Î¸� � ­ � � ö ç + 

    (5) ö ç x*¸��2$%@$+ 

    (6) í �J ö ç ��¶´ + 

    (7) é U@$J$%@$��¶´ + 

�

������� U �%2 p ÎÞ ö ç �� � é ¥ :�]�? . 8´ ö ç 7� � é t¸ 5 ½ +[

P 8´ ö ç � ¼ � ê �=>��� ö ç �[ � ³ H �x*< 
 � � ³ H x*h��

� é < Ý Î3 é U ö ç h° q G � r s �� X ö ���� �&' é �(Ross, 1991)+�

�������%28´$%@$���� � � ñ ´ u s ; �°ñ º � « B%xE Á ���»

G � ÎK % ³ ´ f ¸] ^ ³ ´ « 7 Å � �¯ } +3 � � e �(1992) � � h�� �g ¯

%2[ � k %( � Ã JÎ Y Ã � Â Ã ���]�� �%2 × � � c B b V ��� ^ µ

$%@$�?��� I 0 J @ ì �Y - � g h%28$%@$=>� ê �ÊË��

� %2�� é U � �3 ó � � ó �$%&' 7 G � 2� Û â¿ Q � � 2 � G�x ÷

ÎJ Ý Î�&'�tB b Þ° � à<Þ � | à�^ µ ÊË ^ µ $%&'�� ¼ +Andersson 

(1990) Ü �<� á %28 é U@$�^ µ �ú%2� ù � Y :· � ¡ k ¿(1);�â

6� ^ �=>¹ ^ µ +(2) × Ý ? @� Û â%2�� þ ú � ñ Îh° � � é U4 5 ó

� � � � Ä � ´ þ � �¦ � +(3) ö w ? @� é U � ¡ JVU ^ �@$� � � ó � Â

Y ? @+(4)VU Ü @�Û â � � � ö ç 7@ � �	� � � � Ü @: � +(5)$%@$�

Û â � J Ý � 2&' � 2 Ý $ � + 
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�

¯<$%&'
 �

�������$%&'�� Ã 	� Ï ~ 1��� Ã � º < � ¡ JUº ¤ ¸� ? @+$%&'


 �¦ w / � �2�$%&'�	6%28´$%&'�: c �� µ ¶ ? . 8´$

%&'
 � � G +�

��     Ben-Zvi y l  (1982, 1987)P8g ¯%2´$%&'h��Ë�� J � ­ � U�

� � ��� ? . 8´$%&'(� C :�� � ­ � 
 � ê �=>+? . ��$%&

'�ú&' C :3[­� ¥ : � é ��� c :6 �[ � º � � � J¥ :�x*+3

$%&'
 =>¦�Yarroch (1985)�Y S h%2- . ? . 8´$%&'
 �] ^ -?

. â B � ¦ $%&'
 �� � ¦ $%&'
 °m b �=>+�� %2[ � %x$%

&'
 ÑÒ�»� � ¦ $%&'
 8 � �]? . ��$%&'
 h� � 0 �→��

� %y 0 �� � } ¶ E ��� Â Ã %2¸] ^ &'
 h� 8 � �Ò   / 0 � � ·r

� ð ° � ¦� } ¶����3H2���� 6 � ÷ � Ã 3[­�Y Ã �3%2° í $%

&'
 N2 3H2→2NH3�§ ¥ h�! 2NH3 í : NNHHHHHH E ���Y Ã �%

2 � ¦zõ � Ã 
 � �� × Ï� Ã ï ��=>+ " I * (2004) - � %2%( $%&

'
 ��� õ �� �%2[ � »�b � %��c � � Æ ¤ ¦ $%&'
 �]t¸ �

¦? . Å � p ^ 8 � JÒ   ·A � ð 3$%&'
 ¦° � ¦� } ¶+�

�������3n %¦�n * '] ^ %2Æ� � � ê �=>�- � � :%2 ê �=>��	

� B �B b û ì � �~�n % j ª 8 D ·#�½§ %286=>��^ V+	6�

� � � P8%2$%&'� ê �=>� � E Á n %S TÈ 1 ��x%2�� <� è

eo�³ y 4 � ¾ 5 d 6É� ; >��« C %28$%&'�] ^ �Q R � } ¶�

O Û+�

�

�

#5&� � � � � G �

       �x� � W ý K Ï 3n ^ ¦�m b �n �%� ; > k 5n * Ñû �Î� $ % �

Ü : * 2<� & <�%( # � É� û ¹ � û � ­ �Î� A Ë( H ' N J ( � ) �1997)+

%( � ñ É��É�5 - Þ �n ¬ « � > * � 
 � Ú a { n ¬ T # � + ���	 «

� � « ��£ �V%( ? w( , - t�1997)+! � ! " � Á ­ � n %G4 5[ ä ä E

� �x! " � �%2É�%( Å ­ � c 5! " - ÷ 8 v 2 3 �x*��$%2M É
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� � ­ < z . %2�%( +	6�! " %( B { Î�� / ö Å ­ | C £ 0 <Î� 1

³ @ { � � 2 � ��x! " %( úB £ � n ^ 2w � 2 3 � �@$+ 

[<! " n %�%( # �  

       Y 4 5 y l  (Y 4 5 <6 × 7 �1999)��! " n %(Web-Based Instruction, WBI)

� t u ��Web�� é (medium)< - 8 n % ) 9 Î %( � �[ � � ��c +Khan

�1998���WBI �[ � � ² �  �� �n %� � k a �] b � � W ý ! (World 

Wide Web�WWW)� ï V� W : �� ¥ � [� � } ¶�%( # � �, �3´G � �

�  Ü ­ %( ( ( � '( � ( � �%( Å ­ + 

! " %( # � ¸' ÷ �3 - % %( W : � � %( � 3 ~ B �É¹ Æ \x ; < �

�|'G=>-Þ%Ó)Wn%
�M¸»( < ¦§�1998)+Slavin (1990) ½ {!"

%(# �� ² \" # 1.%2»�F9 Ü Ý ��
� Á Â %(¶2. � x Ü �Ç È <�u

�& ' � j ª �A % Ü �%(�
�t A Ë Î�  � +� Anderson yl (1997) � ½

{WWW�[ � Í� �%(# ��	 u �  Ü � } º < Ú Ñ 
 O Û �
<� Ò ; \

� $ % O Û �	6!"G¼ Q � k $%(<Ü �Ç È ���Î � �¨ A Ë +%( �

3!"�%(# �h� � x Ü �Ç È <�u <& ' y7� � Î(metacognition) j ª �

%(EÁ�Î � =>�A % Ü �%(�
� A Ë Ü Ý �Î �  � +She (2005a)� She

J Fisher (2003) � x !"� �  �E� ­ í �7� � Î j ª � � �P 8%2 ~ �� ^

� Å H=>Q R� � �� u � �6%(�
�/� X ´½ ¾ %2K%=>� � Î%

(:~ + 

       !"%(# �S T � ­ w $< L î $< ¡ ¢ $< Å ? $<lV$�« � $y�

V� ã È%( � � �%( Å ­ ��� 	 +	6� � x !"%(# �� �  ® G½

_ ¡ ¢ �n%W : � C � %2 $ % O Û � � $ ° D�^ � GH�¼ B %( � � ­ Q

R%(��G @ X -Þn%M¸»+ 

 

A<!"n%�%()*  

       -Þ�n%�
��� � J * ¦) * Ý%2 > * �¹ � J * ½ ° %2Õ ù �%

2 ° ° D J * Õ ã y�sÏ�� & � ­ � ® � �² � ´)W¦Í� o1. �++5

´!"n%�=>-Þn%M¸»�­� ø 3n%�
< * 2 � ­ J. ��
¤�

-Þn%�°õ k +!"n%�¸���
úWX Æ ö� � x ! � !" � %( � 9

A B � � Þ Ü ­ �ú . �x * 9 Á Ü C � � %( � �	 á%(¹� � � É O Û & '

� ® � +,��R!" Ï 8 'b 3n%¦��
»�Y�· ~ å � ( D E � �1998)¿
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1.�\ !"n%(synchronous teaching)�«n * � x !"Ç ��Ûâ u ý � ú < $ ð

Ç �¹ ò â y� Q R 2 )� � õ ��
÷G a ³ ñ É� F G � û � È � @ X %(¶

2. � �\ !"n%(asynchronous teaching)�«%2 . �%( Å ­ »G¸�3�[� �

ÉS � 2�n% � ú°� ���n%
�Ù Ú / ° ´ H � Ô ¦�� �¦ B b � »�

´ ~ B � É� ~ BÆ�� � x !"{ 0 ó �E� ¦ < {< 2 {¹ > {Ù / � �}�

n%
�� � õ ��
»� a ³ � ñ F G � � ) 6 %( � I Vs��%(�� É�

> } 3%( � � J ¦��,�rs»R��
+ 

       5´ � � W ý !� Ó ]¸� � É< ñ Éñ º <» % «� E , - �� / � %( �

� ­ A Ë � >� C ¦ ­ ¢  Ï 8 Â � :û� ¯ ¦WX¸ ] »� Ù � | � �� »�3

!"¦�� � ¸�� ? 
��� Ò�!"%()* +] b E� � �  ��� í � è

G K ) %2|� � � L Ê M � M N �½ S%( ­ ® ( : ×O�1991¶" x P �1997)+

Berge yl � �: ® �!"%()* �t � � �ú[ � $ Ú ¦-¹E Ã ¦� ² � � �

k���3)* S T h� � / � � ­ V<E Ã �  ¸� ? w �µ 5 W ý �" # u ý <

­ í < 5 ~ < 5 Y < 5 ý <E ö <§í <�� ² � � ¹ � ² � � �! î ��S É U

�� �« Q %2� B b < ­ ® J � ­ V� � %( � 3!"%(�)* h�:� Å /


� ° D� ��^ � � �t8Ü Ý �%( Q R (Berge, Collins & Dougherty, 2000)+]

b E� � �  ��� í � |G K ) %2|� � � L Ê M � M N �½ S%( ­ ® ( : ×

O�1991¶ " x P �1997)+ 

       She�� 	 
�%(�
(DSLM)� !   � � K%L � (scientific reasoning) � a

K%=> A Ë �	 A ��× %(� í (Scientific Concept Construction and 

Reconstruction�SCCR)(She, 2005, 2006)+SCCR m b DSLMJK%L � � a !"K

%%()* �¼ Q %2Î � A Ë JK%L � +� � � u vw SCCR�× %(S T ¸

÷ ¼ Q %2=>? @ ��� t½ § %2K%L � GH(She & Lee, 2008; She & Liao, 

2007; She, 2005a, 2006)+ 
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#:&� � � � �� � �

       !" @ X � È ��(Computer-Supported Collaborative Argumentation, CSCA)��

� ��� �<m b ��� Ë °� �� ¯ ¦. � ñ É�½ _ %( ® � % & %28 v J

A Ë V- � Î � �¼ Q ���]^ (Veerman et al., 1999)+McAlister yl (2004)�

]¼ Q %2���� È V�Î � � a �� �GÈ 1 %28 v � ¯ ¦�\ � & . �n

^ Ç �-AcademicTalk(§ 2-5-1)� " �[� É � � é � � � � ¯ ¦n ^ Å ­ �Ç ��

�� �x �b S Î S T � ½ _ ' [ ��
�� $ ð + 

 

 

 

 

 

 

 

 

 

 

 

 

AcademicTalk � Ë $�8 v � �S T � %2 § ¨ ° D� Ì Ã ÍÎ(¦ 2-5-1)�t

b Ü Ý � ð ¢ :¢ £� ý � ¶�\ $� ¯ ¦. � B %2G 2 {M�. �� ý � � Õ

ã � . �½ _ % «�Õ T +McAlister yl� �Es´ L Ñ � � Ë � é � �

AcademicTalk ¯ u ]U f< e o J ü Ý� ® G� ¤ g ñ h�%3 B b � Ë $�

AcademicTalk x * �%( � ���x * | ô � Y×<� õ $< C @ � C Ø + 

¦ 2-5-1  AcademicTalk Ì Ã ÍÎ 

   -z     U °     ø c  

§ 2-5-1  AcademicTalk é �  (McAlister yl, 2004)     

�

�

�

��¢ :õ�

�� ® Gõ�
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       Hirsch yl (2004) � �] Argumentative Learning Experience (ALEX) � Þ��¼

Q � � 16-18 Z %2��� @ �� ñ É�ALEX � � å ·Y[� \ � ; »� ] ^ ;

û+ALEX�5 § ¨ õ<óô õ<Õ T õJ¢ :õ°1:��� u s ¦ O <� Ë $

8 v J� �}��� õ 
� � s + u s Î � ¦ O 3 u s ¦���� Ê Ë É�Á 8 +

Ü ­ $��� u s ¦ O ½ _ %2 ® º � 2� l$Õ T �»G¬Ï%( � � Î Q _ t

W X ý � 4 � + B b ALEX�%2 c 5 § ¨ J¢ :ÂY Ì Ã � � 2 e ��� Ë $8

v � Ë » � %23 § ¨ J¢ : Ì Ã � 	 � £� <Y¡ Ü Ý � : c ��]´ � ) O Û �

t î ´× ò �1: ; ��Ý 	 \+� Ë $8 v � X ´½ § E� @ X � È %(�G W

X %2 ` a �D� û � å b ´. ��D¼ Q & ' O Û � � ­ �¬Ï¸EÁ�. �+

EsM·�ä � Ë $�8 v ( Ü 5. �)��3YZ Ï 8 ¦�[ � g ~ Æ 3+B b � �

2 3 �
< $ ð ¦ � � < $ c 2 w � � ��� É� O Û � " ô \ ü c ° »G 1 Q %

2�. �¦ � B b ó � ��� Ë < � � � ^¹ � Þ � c � � � B { ��¡ ? ~ �Y

Z+ 

� d ´¦Ý° D��� � ��� é � � �]� ç § ¨ � Þ�� â � �����

�� !   ½ _ %2 û ì � ¯ ¦�� j ª J e ��c � e Ê �F9 ��� Ë � ��Y

¡ f g ~ ¦
� Ì Ã õ ç ���½ _ ��S ÂY Ì Ã �� ó �}§ 1 Ë %2G c 5

� Û ~ ¦¦� Ì Ã � â 1 � �� Ê Ë t� � ? . B b � j ª + 
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       5� Û $ » »Î�%2Q R��G¼ Q | 5 ½ �=>� ^�½ _ L I<��J

ø c � ® � +��� X ´=> ¾ 5 �¼ Q %2L � GH�� a (Lawson, 2003¶Chinn 

&    Anderson, 1998¶Newton, et al., 1999)+m b � 	 
�%(�
´¸�B C ��

$=>»z: 75%Ä95%�=> Ü Ý �8´=>? @ �×v�:~ 1She, 2005b, 2004, 

2003, 2002)+!"� Ó ]¸� � É< ñ Éñ º <» % «� E , - � � V�� �  �

Ò$�!"%()* �½ _ ¡ ¢ �n%W : »½ S%2%( ­ ® � @ X -Þn%M

¸»+	6��� � 1 Ë P 8g h$%& '=>�m b � 	 
�%(�
YZ��

�$%& '=>!"%()* �3%()* h� � ��� ��� �o1�� Å ­ �

c 5o1���%(�
� C � 8K% � � �- . <]^¶�� m b � �  n F �

�$%& '=>� Á ; �¼�È­%2 É }� Ê M %2 O Û �¼ B %2Q [\ 3!

"��# �h½ õ�\< ¾ 5 ¹& ³ �p Ë ½ ¾ %2��GH�L � GH�� a �

t¼ Q %2K%=>�? @ +��
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#0$ !!' ( H I !

       � © ú ; �� � 8¼�<�� � � �� ½ * �<�� � Ç ��<�n%� ����W

X ¿ À �YZ�y·ª Yk ² ×+ 

#� &� � ' ( J K �

       �� � �� ð ñ ò ó l % g hAi j 4 � f j %2�8¼�%2l�` 140l�

Yf �
� � w ó f +� ��� � �n%n * 1l��� i n%4 0MÜ � �2 Å

K Ï ¿ À n * + 

       �� � ú%2Y:/01�89 1å 1± 2 � f j +/01a b !"n%�


�o1��%(Q R!"$��%()* �` 71l¶89 1 � �!"$%()* �

` 69l�)* Q R Æ ª )� w ª ) 45Y[+/01�89 1%2 � � ( b M%(

�
�-Þ * Ý
n%�
�5n * 3n ¬ hQ R * Ý
n%� ` } %( Å ­ �	

6¸ � B b x ��%(�
+3Q R�� � I0��/01�89 1%2 � �¯ª

E� Å ­ �n ¬ ho1���� ° \ � �� B %28´��� h \ � � � +9 @ ¦

3-1-1+       

¦ 3-1-1  n%�
�l�£� ¦ 
 

 /01 89 1 

n%�
 !"$��%(�
 !"$%(�
 

l� 71l 69l 

 

       ��Î/01�89 1%23Ü � �2 Å K Ï %à : Ð ¦ � v�N O�� � �

ú å 1%23Ai j ¦%p ¯� � Û � ¤: Ð Q R t Û 0�Þ�YZ�YZ� u â¦

3-1-2�vwå 1%23Ü � �2 Å K Ï %à :Ð ¦ � v�VN O+ 

¦ 3-1-2  /01�89 1%2Ü � �2 Å K Ï %à : Ð MN O 

 /01  89 1 � ¤N O  
Ó , � ¤ß A d N   � ¤ß A d N  (/å8) t ß 

�I: Ð  79.44 16.54  77.89 17.33 1.55 0.54 
i¿N=140 
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#. &� � ' ( L M � N O �

[<� � � � 

��������/0a b d /0� �c ��g hAi j �±å � f j �/01(N=71)J89

1(N=69) È �� � 8¼+�� � - . ¸�n%�
·�%23$%& ':; I0<

$%& '=>? @ AB C I0<$%& '�DEF��GHI0JK%L � I0¦

�N O+� � �Ü @ Ó �n%�
�F@ Ó ��$%& ':; I0�<�$%& '=

>? @ AB C I0�<�$%& '�DEF��GHI0�J�K%L � I0�+6 T �

P 8/01%23��S ¯ �!"=>? @ :�Q RYZ�� � Ê Ë â§ 3-2-1+�
 
 
 
 
 
 
 
 
 
 

                   § 3-2-1  � � Ê Ë § 

 

[<Ü @ Ó �

 �       Ü @ Ó �n%�
�/01a b !"$��%()* ��89 1 � �a b !

"$%()* + 
 

A<F@ Ó �

����������� � F@ Ó �%23�$%& ':; I0�<�$%& '=>? @ AB C I

0�<�$%& '�DEF��GHI0���K%L � I0�+ 

 

¯<U VWX�YZ 

    !"���� �P 8/01%23!"$��%()* ��S T �S ¯ Q R

YZ��]^%23!"$��%()* h���S ¯ + 

� x %( Å ­  

!"$��%(�
�

(/01) 

���!"$%(�
�

(89 1) 

�

n

%

�


�

$%& ':; I0 

$%& '=>? @ AB C I0�

$%& '�DEF��GHI0 

K%L � I0�

��S ¯ Î/01�

!"=>? @ Î/01�
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A<� � ½ *  

       �� � ½ * k a :¯ � B � �F ü ��� � d Ó �<����=>? @ n%��

��WXYZ���� Ç È â·¿ 

¨[B � ¿� � d Ó +� % �� � ,�� ° D�� ¿ À EÁ$ » <n F � ��I0Ç �

ó G y+n F � �Fè���   Ê Ë ���� � Þ��� é � <$ ð <4 5 <§ö <

µ ö � ­ í �!")* %(+ 

¨AB � ¿���=>? @ n%+P 8¸�n%�
/_ n%�7± Ó I0����I

0+n%x * �/01%2´E� n ¬ Q R!"$��%()* ¶89 1%2´E

� n ¬ Q R!"$%()* + 

¨¯ B � ¿WXYZ+�B � �� ú � � p É° ¿ À {�°�WXQ R Ô £YZ�� �

¸ ¹ + 
� � ½ * â§ 3-3-1 

 § 3-3-1  � � ½ *  

B � ½ *  Ç È Á Ó  

� � d Ó  
1.� % � � ,�� ° D� ¿ À EÁ$ » + 
2. � �� � Ç �+ 
3. � �n%S T + 

 
 

 

=>? @ n% 

1.n%�I� Q R$%& ':; I0<$%& '=>? @ AB C I

0<$%& '�DEF��GHI0<K%L � I0� 
2./ � n%�$%=>? @ � * I0�/01] b !"$��%(

)* Q R$%& '=>%(�` 7 ª )¶89 1Q R!"$%(

)* Q R$%& '=>%(�` 7 ª )� 
3.n%7I(/ � n%7[q�Q R$%& ':; I0<$%& '=

>? @ AB C I0<$%& '�DEF��GHI0<K%L �

I0� 
4.��I0(/ � n%7Kq�Q R$%& ':; I0<$%& '=

>? @ AB C I0<$%& '�DEF��GHI0<K%L �

I0) 

 
 

 

WXYZ 
1.WX Ô £<YZ+ 
2. � u . �< j G � � ¸ ¹ + 
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#0&� � ' ( P Q �

      �� � Ç ��K%���× %(� � !<$%& ':; I0<$%& '=>?
@ AB C I0<$%& '�DEF��GHI0<K%L � I0+ 

 

[<K%���× %(� � ! 

       �ô � !"$��%(�K%���× %(� � ! Ê � ´�K%���× %(

� � (Research of On-Line Scientific Argumentation )�� H � Ô ·�Web Server� B b

Apache Serv��� * 
� B b PHP 2 3 j G ��MySQLWX k È �WX l Æ � Þ+

! î S T � ­ í � � ­ � Ø Þ �y ® G�� Flash MX 2004�MAYA * 
° G È �

:�+6%(!���� �( " �Ù/<æ ç <Fè<' (J& �)� !   �� Û Hirsch<
Saeedi<CornillonJ Litosseliti (2004)����%( 0(Argumentative Learning 
Experience �ALEX)�° A ° �� ��DÑÒ° D� A G ���� Ë $# �+%2

3Q ì $%& '%( Å ­ � �´%ÓE� n ¬ � x ! � !" � ¯ ø �%(!�Q R

���%( Å ­ + 
       �� � � ó %2é m 9 �DÑÒ\ ü F ü %(�%( Å ­ `Y�e� �DÑ

Ò�F ü �¿�D[&é U �@ $<�DA&é � @ $<�D¯&$%@ $<�De&

$%& '
+� � � ] b ! ê e � ® Gú%2a OU VY1� w 1© 5-6l��`

6-71�w × %2[ ä E� ��] Q ì �� é � � �~ à���¸ø 	l�x � �}

@ 0 [ <¸Î° n + 

K%���× %(� � !± Ó ® G L é â·: 

1.%(! ê � î :%2Q ì K%���× %(� � ! ê �% ì � l o 0 <7 X�� ë ì )

* WX k � Þ��7\ § )* %($%& 'ÑÒ Q ì %(+%(! ê ë

ì í � â§ 3-4-1+ 

                

§ 3-4-1  %(! ê ë ì í �  
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3.�� é � : � � ��� �<m b ��� Ë °� ��� Ë $8 v ñ É�%23. � é � h

 � F9 � Þ � ����� Ë Y¡ ½ w¹Áï ð Ì �§ ¨ ¡ ? (Ù/<æ ç <

Fè< ' (J& ³ )t¢ :ÂY Ì Ã � � 2��(9 @ Ä ¥ [)+ � Þ � Ü ­ �

� V ��� Ë � Ì Ã �  � % ì � ñ ò Ø �M7  � %23 ñ ò Ø ï ì Ü Ý

� 2 c ¹ Ç � Ì Ã ó 0 �óô õ«� Ü ­ ��%2 : Ý��� Ì Ã +â§

3-4-2<3-4-3<3-4-4<3-4-5+ 

 
§ 3-4-2  ��� Ë Y¡ î �  

 

                          § 3-4-3  ��Áï ð Ì î �  

�������������� �
                          § 3-4-4  ��� Ë Ì � ñ ò Ø î �  



 

35 
 

                  

���������������������§ 3-4-5  ��óô õ�

4.%()* :%2Í ¿ Q R)* %(��Jn%S T EÁ�µ ö (â§ 3-4-6)¹� ��=>

° D(â§ 3-4-7) Q R��%(��7I�� � %2F ° DÕ ù t § ¨ EÁ'

(�� 5+�� c � ; > ¾ 5 �� $ ð <§ö <=>^ ² � ­ í Á ; ��%

(	 \�=> ¾ 5 � . R ~ Ú í � â§ 3-4-6<3-4-7<3-4-8<3-4-9+ 

 

§ 3-4-6  n%µ ö ÷ � î �       

                 

������������������§ 3-4-7  => ° D î � �
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§ 3-4-8  =>^ ² î �  

                       

�����������������§ 3-4-9  ­ í ^ ² î � �

5.%(Õ T ¿%2Õ ù ° D7�8¹ � � ) 6 p & ¹ % & �Õ T +6 ­ í J 4 5 �� ��

»� � %23¢ : w � D,M7�» z { % «�Õ T �,�3´½ S%2�

%( Á Â + 
      

A<$%& ':; I0 

       � � � Fè)* S T ó G $%& ':; I0M � �I0�I0� É�e å ·Y

[+S T " �e� �D�w [�D±� 8D�` 32D+D, ? 
a Ñ[ § ¨ D��

Y�
� ù 8[D � ) 6 [Y�b �� q %23�$%& '�ÑÒ�%(:~ +ó

G 9 D� �5A× Ü � �2 Å K Ï ¿ À n * �[× K%n ^ r + `��0�� � �

r + ~ �+ � 4 5_ I%Óe� f j ´n%�<7<��_ I��£ 9 s ��<

7<���� alpha ßYk � 0.74<0.79<0.84�56»Î6 Ã I0�z� : ¸ ¹ (9

@ Ä ¥ A)+ 
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¯<$%& '=>? @ AB C I0 

       �] t � %2�ß � Ó � �t¢ £�$%& 'EÁ L � =>�� � � Fè$%

& '=>S T óG e� �D�EÁI0D,�w [�D±� 8D�` 40D�±DS

T a å B � § ¨ D ? 
��� q %2=>? @ �:~ +%23 w [DÈ ù � �è é

/ § ¨ ¨[B � � § Ó �M73¨AB � § ¨ �� 5� § Ó ��Y�
  å B � ¤

ù 8 7 ) 6 [Y+I0óG � 4 5A× g hÜ � �2 Å K Ï ¿ À n * �[× K%n

^ r + `��0�� � � r + ~ �+ � 4 5_ I%Óe� f j ´n%�<7<��

_ I��£ 9 s ��<7<���� alpha ßYk � 0.81<0.90<0.92�56»Î

6 Ã I0�z� : ¸ ¹ (9 @ Ä ¥ ¯)+ 

 

e<$%& '�DEF��GHI0 

       �] t � %2�ß ]^��}¶ �� � � Fè$%& '=>S T ���� ? <

� 5< ' (�\J& ³ t ý & �Ò óG · � �D�EÁI0D,� w [�D±�

·D` � �A å ·DD,�±DS T a å B � § ¨ D ? 
+%23 w [DÈ ù � �

è é / § ¨ ¨[B � � § Ó �M73¨AB � § ¨ �� 5� § Ó ��Y�
  å B

� ¤ ù 8 7 ) [Y+I0óG � 4 5A× g hÜ � �2 Å K Ï ¿ À n * �[× K%

n ^ r + `��0�� � � r + ~ �+ � 4 5_ I%Óe� f j ´n%�<7<�

�_ I��£ 9 s ��<7<���� alpha ßYk � 0.88<0.91<0.93�56»

Î6 Ã I0�z� : ¸ ¹ (9 @ Ä ¥ e)+ 

 

·<K%L � I0 

       � � � a b Anton E. Lawson´ 1978 i óG <� ´ 2003 Ô u ¢ :��Classroom 

test of scientific reasoning�È �_ I � Ç ºK%L � �I0�S T � § ¨ D ? 
tF

è¾� L � C �¿ â ã (conservation)=><rÛO Û (proportional thinking)< � � �

@ � } º (identification and control of variables)< ® àO Û (probabilistic thinking)<E

ÁV O Û (correlative thinking)< ± � G ß (hypothetic-deductive)y` � �: 12DAB

� K%L � D,� " # ¨[B � ù � § Ó J¨AB � � 5 § Ó +I0�Y�
  ù

�<� 5å B � p ù 8 7 ) 6 1Y�
 Y` 12Y+� 4 5_ I%Óe� f j ´n%

�<7<��_ I��£ 9 s ��<7<���� alpha ßYk � 0.65<0.74<0.73�

56»Î6 Ã I0�z� : ¸ ¹ (9 @ Ä ¥ ·)+ 
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¾<��S ¯  

       � � � � Û Osborne�� Ê Ë (Erduran, et al.,2004; Osborne, et al., 2004; Toulmin, 

1958)�Kn r + óG ��óX Ç �+ú%2. ��S T F� ���)* ���J�

�±�  <���  Y¡ � �VJ���  ¢ £V���S ¯ 6 �óX£� ��Y

Z]^%23$%& 'e� �Dh��S ¯ �¦�+ 

 

 

 

#5&� � R � L M �

������ � �n%� �5¯ × � i n%4 0�Ü � �2 Å K Ï ¿ À n * �[× K%

n ^ r + `�. �<YZ��)* =>� � �e� �DÑÒ�� �¢ £�$%& '

=>+�

[<$%& '=>%( Å ­  

      �$%& '�ÑÒ�n% Å ­ a b 3 4 5 (She, 2002, 2003, 2004) � a õ�� 	 


�%(�
(Dual situated learning model, DSLM)YZ$%& '=>S T <Ê Ë �� �

[ � º !"$� 	 
�%(�
$%& 'ÑÒ�n% Å ­ +FB � ½ * Ü Ýâ·¿�

1[9 B � [¿ÞYZK%=> ï V à �YZ���)* =>�ú$%& '=>°  � ��

V Ù Ê Ë Y: Ñ � �D�â¦ 3-5-1+�

 ¦ 3-5-1  %2%($%& 'ÑÒ'� Ó �=> Ô £¦ 

�D[  é U �@ $ 

1. é � @ $:¯ w @ $< U Ç Ú Û  

2. $%@ $:2 ú < ö ç  

�DA  é � @ $ 

1. é � @ $� Â Ã ; \ 

2. QYÃ �¯ w @ $ 

�D¯  $%@ $ 
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1. $%@ $� Â Ã ; \ 

2. Þ 
 v � Ã ² 8$%& '�^ µ  

3. E^Q/0�1:? @  

4. U º â ã ó Ö  

�De  $%& '
 

1. Â Ã � ? M$%& '¦wc  

2. L ÑM$%& '
 � ¦  

 

1A9 B � A¿Þ ! õ ï ´6K%=> � @ � ê �=> à ��è � � � �W @ n * �n%4

0�g S < T $ » � � YZ� ! õ%2%($%& 'ÑÒ T î (�� Õ O =

>�â¦ 3-5-2+ 

¦ 3-5-2  %2%($%& 'ÑÒ°��� Õ O =>[ Ö ¦ 

�D[  é U �@ $ 

1. é U � U � � ? @ é U �VU + 

2. é U ë s < ³ ¹ T ; JM�¸
 õ ; ��U ? @ + 

�DA  é � @ $ 

1.¸��ö w ·�YÃ �	 º<¥ö <�o¸�(Griffiths & Preston, 1992)�+�

2.�ö w ·�YÃ ¥ö <�o� »G¸�(Griffiths & Preston, 1992)+�

3. T Ô ¥ö � µ ¶ YÃ �¥ö J æ H<»Gµ ¶ YÃ �¥ö é � @ $� Â Ã ; \+ 

4. C U ¹ Ú f �é U  ³ Æ Ç ¹ U Û �5´ Â Ã �ò Æ Ç ¹ U Û  (Lin, et al., 2000¶

Novick & Nussbaum, 1981) +�

�D¯  $%@ $ 

1.$%@ $ � 2 � é U � � Ã Y � ° � 2+ 

2.$%@ $»� � 2 � � Ã � � � Ã ��o<¥ö <	 ºJ � / � Ã ¸�+ 

3.$%@ $7& ' é � � | � � 2 � � � é + 

4.$%@ $7& ' é � � | � � 2 � � � é �@ $�7U º[ó ? @ + 

5.�� w J x y z 3 7 { � Þh& '7�U º@ o�5´�� w t Y^+ 

�De  $%& '
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1.$%& '
� � ¦ 8 �t � �& ' é J2:é h� � Ã � �EÁ(Ben-Evi,et  

al.,1987)+ 

2.$%& '
h� � 0 �→���%y 0 �� �}¶ E� (Yarroch, 1985) + 

3. & '
h� � ¦ 8 �3 � 0 �7 
 JE�+ 

 

1¯9 B � ¯¿ÞYZ%28´ A Ë � �K%=>° × Ï� V Ù Ê Ë à �rs$%& '=>

S T �%2� ê �=>��. »�� �%2 × Ø � V Ù Ê Ë �â¦ 3-5-3+ 

 ¦ 3-5-3  %2%($%& 'ÑÒ° × Ø � V Ù Ê Ë Ô £¦ 

�D[  é U �@ $ 

1. é � @ $÷ � � ³ �o<ö w ? @ + 

2. $%@ $7 � é �VU J& ' é ¢ � ¸��¦w�U � 2? @ + 

�DA  é � @ $ 

1. Q�¯ w @ $�5´3¸� Y �·�QYÃ É� | } H? @ � B { QYÃ É�

Ö V ¸�+ 

2. QYÃ 3¯ w @ $x * h�QYÃ �ò  ³ <�o<	 ºE�+ 

�D¯  $%@ $ 

1. & ' é �1: � Ã 	 � Ï ~ 1� : � é U + 

2.$%& '�7 � Ã ¸ � « C <¬Ï�� ¸ � ³ � ¹ � ~  

3.$%& '�7 � Ã � ¡ <�o¸@ + 

4.$%& '�7YÃ � ¡ ? @ + 

5.$%& '�7& ' é 
 U ºJ2: é 
 U ºEy+ 

�De  $%& '
 

1.$%& '
¦w/ � � 2�$%& '+ 

2./ � � �& '�& ' é YÃ �r¦w$%& '
� � ¦ 8 �r+ 

 

1e9 B � e¿� �!"$� 	 
�%(Ù Ú ¿Fè%28´ A Ë � �K%=>° × Ï�

V Ù Ê Ë �� � � °� ��[ � º 
��DÙ Ú F ü â¦ 3-5-4¿ 
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  ¦ 3-5-4  $%& 'ÑÒ
�%(Ù Ú ¦ 

�D[  é U �@ $ 

1. �µ ö ���� /0�@ $
¥: � �  ¾ @ < ù z ´ � <�� w C x y z <o

þ � ° ´ � z � � Í < � $ � � Í C � z � � Í + 

�DA  é � @ $ 

1. � ­ í ���� ì $<Q C U � � � Â Ã ; \+ 

�D¯  $%@ $ 

1. �µ ö ��QE^� � 2÷Î J Ý Î t�0A � VU �¸�+ 

2. � ­ í ��QE^� QYÃ Y^ � 2÷YÃ J Ý YÃ � Â Ã ; \+ 

3. �/0��o � a J x y z & '�7U º@ $
¥( 7 { ö w )+ 

4. �/0��o � a J x y z & '�7U º@ $
¥(Í� ö w )+ 

5. � ­ í ��o � a J x y z & '�7U º@ $
¥+ 

�De  $%& '
 

1. �µ ö ��QE^� � 2÷Î J Ý Î M Î   ³ r�YÃ �Á 8 + 

2. � ­ í Â Ã ^ ² $%& ' 8 �}¶ + 

     

1·9 B � ·¿Þ Q R!"$� 	 
�%(�
�n% à �� � � � ° DÈ 1 </ é µ ö <

� Ø /0<=>- � yÅ ­ Ù Ú 4 � Q R�6B � h�w [
��DÙ Ú � �

° DÈ 1 �Fè%2 � @ � Õ O °� ��â¦ 3-5-5� ¸ Û¿ 

¦ 3-5-5  $%& 'ÑÒ° D� � ¸ Û 

2-1 ú�� C U ì $:Q<¹úQ C U @ :Qí Î ��U t ^ �? @ + � � � Â Ã

; \� 2 ��<Q<Qí Î T ; ? w ¸����� 	  � :�?  

    (A)¯� ö w ·�QYÃ �ò �o¸�+ 

    (B)¯� ö w ·�QYÃ �ò ¥ö ¸�+ 

    (C)¯� ö w ·�QYÃ t Y^�* �¸�+ 

    (D)¯� ö w ·�QYÃ d 6É� Ö V ¸�+ 

� � ù ��¿___________ 

2-2 � � : c J· ~ � 
 � § Ó � � � ? 
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� � � c 5 H %2\ § /0µ ö ; � (â: o þ � ° ´ � z � � Í ) ½ õÈ 1 °

DÈ­%2 É }� � %2 / 8 ° DQ R O Û �¨4 5o1��M ; � �¼<Fè �

� J� & É& ³ <Ô � �È­%2�=>- � �L � �� È A Ë õs � � K% ; \

�=>+�]^%23��x * h�=>? @ �3%(x * hE�� O Û ° D�3

���7½ ° %2 ù �� § ¨ � � � : c +M7�4 5� ��§ö <Flash ­ í � ;

> ¾ 5 y=>- � %(� � %2 A Ë ¢ £�=>%(+ 

 

1¾9 B � ¾¿ø c 
�%(Ù Ú ¿¢ :°�
�Ù Ú n%7�� Q ì ø c 
�%(Ù Ú �

,�� � %2 ø c EÁ
����I%2�=>�ß Å �? @ t»'b 3� ?


�M·+� � ø c ° D� �´ w [�D��� =>n%7�� ���� ,�

� � %2 c 5 ø c EÁ
��Q [\ �I%2�=>�ß Å �4 56%(
�

� ? @ �t´%2¢ : ø c DM7� ) 6 � ��^ ù �â§ 3-5-1� 3-5-2+ 

    

§ 3-5-1  ø c 
�Ù Ú  

    (A) C U 7QYÃ Y^:|� �÷ � Ã J Ý � Ã + 

    (B) C U 7QYÃ �ò Æ Ç @ �+ 

    (C) C U 7QYÃ J� ? QYÃ É � ³ � Ð 7 * � ? @ + 

    (D) C U 7QYÃ J� ? QYÃ � � :|��YÃ � Ë + 
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§ 3-5-2  ø c 
�Ù Ú ^ ù  

 
A<��%( 

w � �D�n%`Y�AÂY� w � ÂY��· � B � �¨[B � ���� °

D�¨AB � ����¨¯ B � ���7 ° D�¨eB � �n%� É�¨· B � �

n%7I0� ² ×â·+ 
¨[B � :��� ° D+] b �K%���× %(!�3 w [� �� ��D,� / ��/

0µ 5 µ ö t ) 6 %2� l�=> ° D�È­%2 O Û tÈ ù �â§ 3-5-3�
3-5-4+� l=> ° D�AB � ° D�%2è é AB � y ù 8� 7 ) 6 [Y+ 

 
 
 
 
 
 
 
 
 
 
                         
                              § 3-5-3  /0µ ö                  � �  
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§ 3-5-4  ��� ° D î �  

 
¨AB � :��B � �© 10Y[+%2�è=> ° DQ ì �� é � � § ¨ ��� â �%

2è é �è/0µ ö � ; � �õ� \�½ õ�\�J1 ; Q R��+��h

%2»	 á\ § µ ö ÷ � + 
¨¯ B � :��7 ° D�¨��������[D�AB � ° ù ��]^%2� ���7

=>�ß ? @ �%2È ù 7 � Þ) 6 Õ T �� � %2× ò Ü Ý �È ù 
`+ 
¨eB � :n%� É�� $ ð <§ö ¹ ­ í hM Â Ã ; \ Q R%(^ ² +â§ 3-5-5+ 

     § 3-5-5  n% ­ í ^ ² î �  

�

¨· B � :n%7I0+�I%2�=>�ß 3%(7 z { ? @ �»'b 3� ? 
�M
·�t´%2¢ : ø c DM7� ) 6 � ��^ ù + 
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#:&� � S T U V � W X �

       �� � p É° ¿ À �WX� " # �$%& ':; I0�<�$%& '=>? @ A

B C I0�<�$%& '�DEF��GHI0�<�K%L � I0�¶! ê � ¥ ÂÃ "

��× �� � ¥ <� l ° DÕ ù � ¥ +� Ó I0WX��èYZ�� � SPSS 12.0

M � ­  Q RÞ�YZ+�� �P 8!"$��%(� * �5� � � � [YZ� 9

� � ù ����S T �¨ Ô £Q RÞ�YZ+ 

[<I0WXYZ 

 ([) $%& ':; I0 

ú�n%�
�@ Ó Q RÑ	 Ã � @ º` @ �YZ(one-factor MANCOVA)+W

XYZ��n%�
��Ü @ Ó ��$%& ':; �I: Ð ��` @ Ó ��$%& '

:; 7I: Ð �<�$%& ':; ��I: Ð ��F@ Ó �rsn%�
(/01-!"

$��%(1<89 1-!"$%(1)37I���I�: Ð �B N O+ 

 (A) $%& '=>? @ AB C I0 

       ú�n%�
�@ Ó Q RÑ	 Ã � @ º` @ �YZ(one-factor MANCOVA)+W

XYZ��n%�
��Ü @ Ó ��$%& '=>? @ AB C �I: Ð ��` @ Ó �

�$%& '=>? @ AB C 7I: Ð �<�$%& '=>? @ AB C ��I: Ð ��

F@ Ó �rsn%�
(/01-!"$��%(1<89 1-!"$%(1)37I�

��I�: Ð ¦�B N O+ 

(¯) $%& '�DEF��GHI0 

       ú�n%�
�@ Ó Q RÑ	 Ã � @ º` @ �YZ(one-factor MANCOVA)+W

XYZ��n%�
��Ü @ Ó ��$%& '�DEF���I: Ð ��` @ Ó ��$

%& '�DEF��7I: Ð �<�$%& '�DEF����I: Ð ��F@ Ó �

rsn%�
(/01-!"$��%(1<89 1-!"$%(1)37I���I�

: Ð ¦�B N O+ 

(e) K%L � I0 

       ú�n%�
�@ Ó Q RÑ	 Ã � @ º` @ �YZ(one-factor MANCOVA)+W

XYZ��n%�
��Ü @ Ó ��K%L � �I: Ð ��` @ Ó ��K%L � 7I

: Ð �<�K%L � ��I: Ð ��F@ Ó �rsn%�
(/01-!"$��%(1<

89 1-!"$%(1)37I���I�: Ð ¦�B N O+ 
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A<!"$��%(� * YZ 

([) !"$��%()* %(�7�=>%( 
       P 8 ° D�=>Y:�� �åC(Correct)�<��¸� �åIC(Incorrect)���T�
ó rs%2�7�=>? @ �¨Þ�=>� �(C)J¸� �(IC) § ��
¥+P 8�

l=>? @ 
¥�YZ� l=>�Q \ �<��(�¹� � \ �+ó ¶ 5¸� �(IC){
� �(C)����Q \ �+� � �(C){� �(C)¹¸� �(IC){¸� �(IC)��7¸@
� ���(�+5� �(C){¸� �(IC)�� � \ �+��alphaß�0.7Òz� : ¸ ¹+ 

 
(A) ��M=>� �V 
       P 8��S T C �YZ� ! w [ Ì . ��=>Y:�� �åC(Correct)�<�ÂY

� �åPC(Partial Correct)���¸� �åIC(Incorrect)���� �=>� �V�¢ £V
� ) � �t Ç È � ° DEÁV< " ô V� � V � õ� 7� Ç � +â:33�D¯ 3-1:
�E^Q/07� � � E : å Î� 9 e y � 2 Î  � � � �å Î� Î  ��� �â

B� 2�?�� 3 ½ õ�QE^7Y^]QYÃ � 2÷Î � ] ä×� 0 õå Î Î  �

�� (÷Î < Ý Î )�	6 ) �ÂY� �(PC)¶3 G 5 ½ Õ Ý å � É�Á 8 � �� �

(C)�â:�5 H2O Q RE^�úQYÃ H2O�1: � Ã -÷< Ý � Ã Y V � � 2�

Î  � H2J O2�� é � Ý Î  Q é �÷Î �¶�� 2 {Q¬Ï�°��� �Q � 2 Î

 Ñ � ]� � �¸� �(IC)+ 3 �%23�[Ì : Ý � � =>�â:�� 2 {E^Q

7 � 2 Î  �°��� ��úQYÃ H2O�1: � Ã -÷< Ý � Ã Y V � � 2] H2
J O2�� é � Ý Î � Q é �÷Î � � ��è U º â ã ó Ö �� � YÍ� � :�� 2 {

E^Q7 � 2 Î  �°��� ��úQYÃ H2O�1: � Ã -÷<Ý � Ã Y V �� 2

] H2J O2�� é � Ý Î � Q é �÷Î ��� �(C)¶��è U º â ã ó Ö ��¸�

�(IC)�
 �A� =>+YZ7¨Þ�� �(C)<ÂY� �(PC)J¸� �(IC)=>�«
¬
¥+ Ç Y � ��� 0.91z� : ¸ ¹+ 

 
(¯) ��x * h��S ¯ �? @  
1. � ������ 
      �%2 � ¤3 w ���� ����Q R	 áº�YZ(Repeated Measures 

ANOVA)��]^3�× ��%()* h�D[{�De� �������ß �:
�+ 

 
2.���  Y¡ � �V<���  ¢ £V 
       YZ� �5� � � ú%2� 3 � Ì Ã S T / ) � ���  Y¡ � �V� 3 Y¡

¸� � � �¨ú�	 � Y¡ �%2�� � � Y¡ E� � �Y¡ � �� C (Correct)�
¸� � �¸� � IC (Incorrect9+¨�è� �Y¡ ) � ����ß ¢ £�¢ £�

CP(Complete)�¸¢ £� ICP(Incomplete)+Fè A d â·: 
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(1) Ù/(Data-D) 
       ì %2 L � Õ ÝÙ/��¼�WX¹�è�Ù/(D)+3 L � � 5 ½ Õ Ý ; � �

� u � �¢ £(CP)�â:�� 2 {�� w C x y z 7 � 2 Î  �+ 3 Õ Ý¸÷ �/�

â:�� 2 {� & '7 � 2 Î  �� � �¸¢ £(ICP)+ 

 
(2) æ ç (Claim -C)  
       �èÙ/½ õ[ � � �< æ ç � æ ç (C)+ 3 �° ; � {��¼¹Ù/½ õ æ ç

� �¢ £(CP)�â:�	�� 2 {�� w C x y z 7 � 2 Î  �°��� ��� w J

x y z ��U p ? @ ]+�+ 3 L ; Æ½ õ æ ç �^ �Ù/�è � �¸¢ £(ICP)�
â:��� ���$%@ $�+ 

 
(3) Fè(Warrant -W) 
       b � � � Ù/� æ ç <� ��� 5�Fè(W)+� æ ç (C)�õY3´ æ ç (C)�

è� ; � ��¼¹�è��Fè(W)��è�� �<� � V�=>+¢ £(CP)�Fè

(W)  ½ õ� �� æ ç (C) e o t  Õ 'k�� æ ç (C)�â:�Fè Þ 
 v � Ã ² � �

V/ � � ó ¶ � { Î$%& ' � Ã 	 � 1� � 2 � YÃ �& '7 � Ã �º¸@ ���

}/�: XXX� : c �+3 � c ½ õ¢ £�� �^ µ æ ç (C) � �Õ 'k�� æ ç (C)
� �¸¢ £(ICP)�â:� � Ã 	 1� � Ã ¸ ~ ���} XXX� ² c �+ 

 
(4) ' ((Backing -B) 
       ' (Fè� ! � ± � �½ õ/0�è¹2 Å 4 0 x �×� ± � �ß � � C � e

o � � ' ((B)+½ õEÁ 4 0�' (k� æ ç � �¢ £(CP)�â:��� 4 � x � Ý

Q G Ý �/0�{ Î$%& '7& ' é �U ? @ �� � � 2 � é U �°��' ( XXX
� : c /�\+�+ 3 ÷ ½ õEÁ 4 0 ] ä² ×� ' (� æ ç �¹ä � � 4 0� æ ç

É�Á 8 � �¸¢ £(ICP)�â:��� 4 � � x � Ý Q�/0�� � 2 Ý Î �°��

' ( XXX� : c +� 

 
 (5) & ³ (Rebuttal -R) 
       ½ õ& ³ �0 õ æ ç �¸� �V � �& ³ (R)�6ÂY¸�& ³ �=>�ß �

�� � � ½ õ� 5& ³ ? l=> � �& ³ (R)�â:��¸�}/�: XXX� : c /�
\�	�¸ / � $%& '�U ? @ � � � /�\+��¢ £(CP)+ 3 ÷ & ³ ? l��

ä ½ õ×��� 5 0 õ� � � MØ � �¸¢ £(ICP)�â:��¸�} XXX� ² c �

	�¸ / � $%& '� � � +�+ 
       YZ�D[{�De � ¤ w � ��S T ����  Y¡ � �V����  ¢ £

V����rà7Q R	 áº�YZ(Repeated Measures ANOVA)��]^�3!"
$��%()* h��S ¯ �ß :�+���  Y¡ � �V Ç Y � ��� 0.96��
��  ¢ £V Ç Y � ��� 0.89¤z� : ¸ ¹+�
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3. B b ��±�  �� 
      � ¤%23 w ���hm b ��±�  � £ à�Yk ; Ù/(D)< æ ç (C)<Fè

(W)<' ((B)�& ³ (R) Q R	 áº�YZ(Repeated Measures ANOVA)��]^3!
"$��%()* h�D[{�De B b ±�  ����ß �:��«��S ¯ �

ß :�+���  Y¡ Ç Y � ��� 0.92z� : ¸ ¹+ 

 
(e) !"��U VWXYZ 
       § ¨ [13!"$��%()* h:�s×v���S T ��� ]^%23

!"$��%()* h���
¥+���S T =>� �V� ]^=>? @ 


¥�¨�� �����< B b ��±�  ��<���  Y¡ � �V�����  

¢ £V�rs V 1��S ¯ �/01£ rsM
`+ 
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#5$ ! ' ( Y Z � B � !

� © úY¯ÂÃ �¨[ ª �!"$��%(I0M:~ YZ�¨AÂY�!"

$��%(� * YZ�� [P 8� � ° D� ± � Q R0��¨¯ÂÃ �U VWXY

Z�� ]^%2��%(
`�,�+ 

#� &! � � �� � � G [ O \ ] ^ _ ` W X �

� ª ú P 8!"$��%(1(/01)�!"$%(1(89 1)3$%& ':

; I0<$%& '=>? @ AB C I0<K%L � I0�$%& '�DEF��G

HI03¸�n%�
·¦��N O���e Ó I0É�EÁVQ R. �+ 

[<$%& ':; I0%(:; rs 

       6ÂY��Õ ù � � ° D[¿�¸��n%�
(/01å!"$��%(1<

89 1å!"$%(1)8%23$%& '�%(:; �B N OÌ�Q �� Ü ÝVÞ

��L �VÞ����� u + 

([) $%& ':; I0M Ü ÝVÞ�YZ 

      � / P 8n%�
(/01<89 1) �$%& ':; I0: Ð (�I<7I<�

�I) Q R Ü ÝVÞ�YZ�� u â¦ 4-1-1+ 

¦ 4-1-1  $%& ':; I0M Ü ÝVÞ�YZ 

 N 
�I 7I ��I � ¤N  

(7-�) 
� ¤N  
(�-�) M SD M SD M SD 

/01 71 16.42 4.95 22.48 4.55 23.59 5.02 6.06 7.17 

89 1 69 15.62 5.36 19.52 5.34 19.20 6.36 3.90 3.58 

5¦ 4-1-1vw/01�89 1´7I<��I: Ð ¦×vS´�I: Ð �� �

7I � ¤N ��/01(6.06)r89 1(3.90)%2S+�5��I� � ¤N <vw�

/01: Ð ² ´89 1�	65¦ 4-1-1vw/01n%:~ ² ´89 1+ 

 
(A) n%�
8$%& ':; I0ML �Þ�YZ 

ú�n%�
�@ Ó Q RÑ	 Ã � @ º` @ �YZ(one-factor MANCOVA)+W

XYZ��n%�
��Ü @ Ó ��$%& ':; �I: Ð ��` @ Ó ��$%& '
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:; 7I: Ð �<�$%& ':; ��I: Ð ��F@ Ó ���´¦ 4-1-2+ 

¦ 4-1-2  n%�
8$%& ':; I07I���IÑ	 Ã � @ º` @ �YZ 

@ O� :  Wilk’s Λ df1 df2 F� ó  

` @ º(:; �I) .53 2 136 60.20*** 

n%�
 .84 2 136 13.22*** 

*p<0.05, **p<0.01, ***p<0.001, df1: ± � Ü 5�, df2: � N Ü 5� 

 

5¦ 4-1-2hvw; $%& ':; 7I<��I�3 �3¸�n%�
(Wilk’s 

Λ=.84, p=.000)zv�VN O+	6�Q [\ Q R�� ~ u YZ�° { ��èWX£

� â¦ 4-1-3+ 

P 8n%�
Q RÑ	 Ã Ñ @ º` @ �YZ(one-factor ANCOVA)�vwn%�


37I(F=14.86 , p=.000)���I(F=26.06, p=.000): Ð ¦¤�v�N O+Ù7r

svw/01S´89 1�«�!"$��%()* ��=>%(~ u s�!"$

%()* ���� u ' ( � � ± � 1-1�¸�n%�
8%23$%& '�%(:;  

(7I<��I)zv�N O�+ 

¦ 4-1-3  n%�
8$%& ':; I0M�� ~ u £ � ¦ 

@ O� :  
� @ º

Wilk’s Λ 

Ñ @ º Ù7rs 

7I  ��I  

n%�
 .84*** 14.86*** 26.06*** 
7I¿/01>89 1 

��¿/01>89 1 

*p<.05,  **p<.01,  ***p<.001 
 

A<$%& '=>? @ AB C I0Mrs 

       6ÂY � Õ ù � � ° DA¿�¸��n%�
(/01:!"$��%(1<89

1:!"$%(1)8%23$%& '�=>? @ �B N OÌ�Q �� Ü ÝVÞ��L

�VÞ����� u + 
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([) $%& '=>? @ AB C I0M Ü ÝVÞ�YZ 

       P 8n%�
(/01<89 1) �$%& '=>? @ AB C I0: Ð (�I<7

I<��I) Q R Ü ÝVÞ�YZ�� u â¦ 4-1-4+ 

¦ 4-1-4  $%& '=>? @ AB C I0M Ü ÝVÞ�YZ 

 N 
�I 7I ��I � ¤N  

(7-�) 
� ¤N  
(�-�) 

M SD M SD M SD 

/01 71 13.66 5.37 20.79 6.03 20.97 6.51 7.13 7.31 

89 1 69 11.91 5.67 15.30 7.51 14.87 8.38 3.39 2.96 

5¦ 4-1-4 vw/01�89 1´7I: Ð ¦×vS´�I: Ð � � �7I �

¤N ��/01(7.13)r89 1(3.39)%2S��5��I� � ¤N <vw�/01

: Ð ² ´89 1�	65¦ 4-1-4vw/01n%:~ ² ´89 1+ 

 

(A) n%�
8$%& '=>? @ AB C I0ML �Þ�YZ 

       ú�n%�
�@ Ó Q RÑ	 Ã � @ º` @ �YZ(one-factor MANCOVA)+W

XYZ��n%�
��Ü @ Ó ��$%& '=>? @ AB C �I: Ð ��` @ Ó �

�$%& '=>? @ AB C 7I: Ð �<�$%& '=>? @ AB C ��I: Ð ��

F@ Ó ���´¦ 4-1-5+ 

 ¦4-1-5  n%�
8$%& '=>? @ AB C 7I���IÑ	 Ã � @ º` @ �YZ 

@ O� :  Wilk’s Λ df1 df2 F� ó  

` @ º(�D�I) .28 2 136 175.13*** 

n%�
 .78 2 136 19.66*** 

*p<0.05, **p<0.01, ***p<0.001, df1: ± � Ü 5�, df2: � N Ü 5� 

 

5¦ 4-1-5hvw; $%& '=>? @ AB C 7I���I�3 �3¸�n%�


(Wilk’s Λ=.78, p=.000)zv�VN O+	6�Q [\ Q R�� ~ u YZ�° { ��

èWX£� â¦ 4-1-6+ 
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¦ 4-1-6  n%�
8$%& '=>? @ AB C I0M�� ~ u £ � ¦ 

@ O� :  
� @ º

Wilk’s Λ 

Ñ @ º Ù7rs 

7I  ��I        

n%�
 .78*** 32.91*** 28.51*** 
7I¿/01>89 1 

��¿/01>89 1 

*p<.05,  **p<.01,  ***p<.001 
 

P 8n%�
Q RÑ	 Ã Ñ @ º` @ �YZ(one-factor ANCOVA)�vwn%�


37I(F=32.91 , p=.000)���I(F=28.51, p=.000): Ð ¦¤�v�N O�Ù7r

svw/01S´89 1�«�!"$��%()* ��=>? @ ~ u s�!"$

%()* ���� u ' ( � � ± � 2-1�¸�n%�
8%23$%& '�=>? @

AB C  (7I<��I)zv�N O�+ 
 

¯<$%& '�DEF��GHI0Mrs 

([) $%& '�DEF��GHI0M Ü ÝVÞ�YZ 

6ÂYP 8� � ° D¯¿�¸��n%�
1/01å!"$��%(1<89

1å!"$%(198%23$%& '�DEF��GH�B N OÌ�Q �� Ü ÝV

Þ��L �VÞ����� u â¦ 4-1-7+�

¦ 4-1-7  $%& '�DEF��GHM Ü ÝVÞ�YZ 

 N 
�I 7I ��I � ¤N  

(7-�) 
� ¤N  
(�-�) M SD M SD M SD 

/01 71 15.15 5.83 19.34 5.43 18.83 6.23 4.19 3.68 

89 1 69 13.20 6.52 16.26 7.46 14.28 7.38 3.06 1.08 

5¦ 4-1-7 vw/01�89 1´7I: Ð ¦×vS´�I: Ð � � �7I �

¤N ��/01(4.19)r89 1(3.06)%2S��5��I� � ¤N <vw�/01

: Ð ² ´89 1�	65¦ 4-1-7vw/01n%:~ ² ´89 1+/01J89 1

5´3_ I�3)W¦y �� ° \ � ¯W)�8��S T k� ! �� � � � > È �

	6/01�89 13���DEF�I: Ð � � ¤Y� � � � ��[ó �* �+�
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�1A9�n%�
8$%& '�DEF��GHI0ML �Þ�YZ�

       ú�n%�
�@ Ó Q RÑ	 Ã � @ º` @ �YZ(one-factor MANCOVA)+W

XYZ��n%�
��Ü @ Ó �����DEF�I: Ð ��` @ Ó �����D

EF7I: Ð �<����DEF��I: Ð ��F@ Ó ���´¦ 4-1-8+ 

¦4-1-8  n%�
8$%& '�DEF��7I���IÑ	 Ã � @ º` @ �YZ 

@ O� :  Wilk’s Λ df1 df2 F� ó  

` @ º(���I) .32 2 136  148.01*** 

n%�
 .90 2 136 7.70** 

*p<0.05, **p<0.01, ***p<0.001, df1: ± � Ü 5�, df2: � N Ü 5� 

        

5¦ 4-1-8hvw; $%& '�DEF��GHM7I���I�3 �3¸�n

%�
(Wilk’s Λ=.90, p=.001)zv�VN O+	6�Q [\ Q R�� ~ u YZ�° {

��èWX£� â¦ 4-1-9+ 

P 8n%�
Q RÑ	 Ã Ñ @ º` @ �YZ(one-factor ANCOVA)�vwn%�


37I(F=4.47 , p=.036)���I(F=15.34, p=.000): Ð ¦¤�v�N O�Ù7rs

vw/01S´89 1�«�!"$��%()* ���=>%(~ u s�!"$

%()* ���� u ' ( � � ± � 3-1�¸�n%�
8%23$%& '�DEF�

�GH(7I<��I)zv�N O�+ 

¦ 4-1-9  n%�
8$%& '�DEF��GHI0M�� ~ u £ � ¦ 

@ O� :  
� @ º

Wilk’s Λ 

Ñ @ º Ù7rs 

7I  ��I  

n%�
 .90**    4.47* 15.34*** 
7I¿/01>89 1 

��¿/01>89 1 

*p<.05,  **p<.01,  ***p<.001 
 

e<K%L � I0Mrs 

       6ÂY � Õ ù � � ° De¿�¸��n%�
 (/01:!"$��%(1<89
1:!"$%(1) 8%23K%L � GH�BN OÌ�Q �� Ü ÝVÞ��L �V

Þ����� u + 
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([) K%L � I0M Ü ÝVÞ�YZ 

P 8n%�
(/01<89 1)�K%L � I0: Ð (�I<7I<��I) Q R

Ü ÝVÞ�YZ�� u â¦ 4-1-10+ 

¦ 4-1-10  K%L � I0M Ü ÝVÞ�YZ 

 N 
�I 7I ��I � ¤N  

(7-�) 
� ¤N  
(�-�) M SD M SD  M SD 

/01 71 3.54 2.00 4.82 2.60 4.66 2.51 1.28 1.12 

89 1 69 2.61 2.05 3.41 2.22 3.43 2.33 0.80 0.82 

5¦ 4-1-10 vw/01�89 1´7I: Ð ¦×vS´�I: Ð �� �7I �

¤N ��/01(1.28)r89 1(0.80)%2S��5��I� � ¤N <vw�/01

: Ð ² ´89 1�	65¦ 4-1-10vw/01n%:~ ² ´89 1+ 

 

 (A) n%�
8K%L � I0ML �Þ�YZ 

       ú�n%�
�@ Ó Q RÑ	 Ã � @ º` @ �YZ(one-factor MANCOVA)+W

XYZ��n%�
��Ü @ Ó ��K%L � �I: Ð ��` @ Ó ��K%L � 7I

: Ð �<�K%L � ��I: Ð ��F@ Ó ���´¦ 4-1-11+ 

¦ 4-1-11  n%�
8K%L � I07I���IÑ	 Ã � @ º` @ �YZ 

@ O� :  Wilk’s Λ df1 df2 F� ó  

` @ º(K%�I) .48 2 136  74.25*** 

n%�
 .96 2 136 2.55 

*p<0.05, **p<0.01, ***p<0.001, df1: ± � Ü 5�, df2: � N Ü 5� 

5¦ 4-1-11hvw; K%L � 7I���I�3 �3¸�n%�
(Wilk’s Λ=.96, 

p=.082)äzv�VN O�vw�!"$��%()* �3K%L � �=>%(~ u

ävwõs�!"n%%()* ���� u äG ' ( � � ± � 4-1�¸�n%�
8

%23K%L � GH(7I<��I)zv�N O�+ 

� ��8n%�
Q RÑ	 Ã Ñ @ º` @ �YZ(one-factor ANCOVA)�¦ 4-1-12

vwn%�
37I(F=4.52 , p=.035)zv�N O�Ù7rs/01S´89 1�v

w�!"$��%()* �3K%L � GH7IB � s�!"$%()* ����

3K%L � � � H¦�� äzv�N O+ 
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¦ 4-1-12  n%�
8K%L � I0M�� ~ u £ � ¦ 

@ O� :  
� @ º

Wilk’s Λ 

Ñ @ º Ù7rs 

7I  ��I  

n%�
 .96 4.52* 2.53 7I¿/01>89 1 

*p<.05,  **p<.01,  ***p<.001 
 

·</01EÁYZ 

�]^$%& ':; I0<$%& '=>? @ AB C <$%& '�DEF��

GHJK%L � GHÉ�ß �EÁ�	6P 8/01Q R$%& ':; <$%& '

=>? @ AB C I0<$%& '�DEF��GHI0�K%L � GH��I<7

I���I å A1WX�EÁ(Correlation)YZ+� u â¦ 4-1-13+ 
�

¦ 4-1-13  /01$%& ':; <$%& '=>? @ AB C <$%& '�DEF��G  
H�K%L � EÁ¦ 

 
:;

� 
=>

� 
��

� 
L �

� 
:;

7 
=>

7 
��

7 
L �

7 
:;

� 
=>

� 
��

� 
L �

� 

:; � --            

=>� .59** --           

��� .36** .51** --          

L � � .35** .43** .45** --         

:; 7 .64** .58** .34** .42** --        

=>7 .64** .78** .48** .48** .78** --       

��7 .36** .41** .67** .26* .50** .56** --      

L � 7 .51** .45** .38** .62** .47** .53** .20 --     

:; � .60** .71** .46** .39** .73** .72** .42** .50** --    

=>� .59** .79** .58** .54** .69** .84** .43** .56** .71** --   

��� .21 .38** .66** .31* .33** .41** .70** .24 .33** .44** --  

L � � .45** .56** .61** .74** .51** .56** .35** .63** .47** .64** .43** -- 
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5¦ 4-1-13» { Î$%& '=>? @ AB C 7IYk �$%& ':; 7I<$

%& '�DEF��7I<K%L � 7IQ REÁYZ�� u vwEÁ 8 �Yk �

0.78<0.56<0.53��h$%& '=>? @ AB C 7I�$%& ':; 7I�S�E

Á�$%& '=>? @ AB C 7I�$%& '�DEF��7I<K%L � 7Iy

�h�EÁ+	6�Q [\ Q R� \ � � YZ(Stepwise Multiple Regression)+YZ�
�$%& '=>? @ AB C 7I�F@ ��$%& ':; 7I<$%& '�DEF

��7IJK%L � 7I�Ü @ ��YZ� u â¦ 4-1-14+ 

¦ 4-1-14  $%& '=>? @ AB C 7I� \ � � YZ £ � ¦ 

$%& ' 
=>? @ AB C 7I 

A d $ 8 � 
(BetaYô ) 

t p 

 $%& ':; 7I .55  6.33*** .000 
$%& '�DEF��7I .24 3.04** .003 

 K%L � 7I .23 2.90** .005 
        R .83   
        R2 .68   
*p<.05,  **p<.01,  ***p<.001 

�è¦ 4-1-14�$%& ':; 7I� I$%& '=>? @ AB C 7I� A d $
8 �� 0.55, t=6.33, p=.000zv��¦w$%& ':; 7I R S�$%& '=>? @

AB C 7I R S+$%& '�DEF��7I� I$%& '=>? @ AB C 7I�

A d $ 8 ��.24, t=3.04 , p=.003zv��¦w$%& '�DEF��7I R S�$

%& '=>? @ AB C 7I R S+K%L � 7I� I$%& '=>? @ AB C 7I

� A d $ 8 ��.23, t=2.90 , p=.005zv��¦wK%L � 7I R S�$%& '=>

? @ AB C 7I R S+£ R2=0.68�¦w$%& ':; 7I<$%& '�DEF�

�7IJK%L � 7I¯ � @ Ó »�^ µ $%& '=>? @ AB C 7I 68%�@ O
º+5¦Ý�� � YZ»�� ��$%& ':; 7I<$%& '�DEF��7I

�K%L � 7I¯ � @ Ó ¤�$%& '=>? @ AB C 7I�EÁ�$%& ':;

7I8$%& '=>? @ AB C 7I��� ��� IH(�=0.55)��7F ü Yk �
$%& '�DEF��7I(�=0.24)<K%L � 7I(�=0.23)+vw$%& '=>
? @ AB C �$%& ':; =><$%& '�DEF��GHJK%L � GH � �

EÁ��:; =><��GHJK%L � GH� ' (�G¼ Q =>? @ + 
3��I�� �5¦ 4-1-15» { Î$%& '=>? @ AB C ��IYk �$%

& ':; ��I<$%& '�DEF����I<K%L � ��IQ REÁYZ�

� u vwEÁ 8 �Yk � 0.71<0.44<0.64��h$%& '=>? @ AB C ��I�
$%& ':; ��I�S�EÁ�$%& '=>? @ AB C ��I�$%& '�D
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EF����I<K%L � ��Iy �h�EÁ+56�Q [\ Q R� \ � � YZ

(Stepwise Multiple Regression)+YZ� �$%& '=>? @ AB C ��I�F@ ��
$%& ':; ��I<$%& '�DEF����IJK%L � ��I�Ü @ ��

YZ� u â¦ 4-1-15+ 

 

¦ 4-1-15  $%& '=>? @ AB C ��I� \ � � YZ £ � ¦ 

$%& ' 
=>? @ AB C ��I 

A d $ 8 � 
(BetaYô ) 

t p 

$%& ':; ��I .53 6.28*** .000 
K%L � ��I .39 4.67*** .000 

R .79   
R2 .63   

*p<.05,  **p<.01,  ***p<.001 

 

�è¦ 4-1-15�$%& ':; ��I� I$%& '=>? @ AB C ��I� A
d $ 8 �� 0.53, t=6.28, p=.000zv��¦w$%& ':; ��I R S�$%& '=

>? @ AB C ��I R S+K%L � ��I� I$%& '=>? @ AB C ��I�

A d $ 8 �� 0.39, t=4.67 , p=.000zv��¦wK%L � ��I R S�$%& '=

>? @ AB C ��I R S+£ R2=0.63�¦w$%& ':; ��IJK%L � ��

I»�~ ^ µ $%& '=>? @ AB C ��I 63 %�@ Oº+�$%& '�DEF
��GH��I: Ð �^ µ Häzv��	63� \ YZh6@ Ó ­ � ² +5¦Ý

�� � YZ»�� ��$%& ':; ��I�K%L � ��IA� @ Ó »�~ ^ µ

$%& '=>? @ AB C ��I�$%& ':; ��I8$%& '=>? @ AB C

��I��� ��� IH(�=0.53)����K%L � ��I(�=0.39)+vw$%&
'=>? @ �%(� � H�:; =>%(� � HJK%L � %(� � H � � EÁ�

:; =>JK%L � GHG¼ Q $%& '=>? @ �%(� � H+ø ´$%& '�

DEF��GH�� ��è¦ 4-1-14$%& '�DEF��7I8$%& '=>?
@ AB C 7I�^ µ zv���3¦ 4-1-15$%& '�DEF��GH��I8$
%& '=>? @ AB C ��I�^ µ äzv��& ' õ%23$%& '�DEF�

�GH��IB � k8��GH� Û » � ^tú��½ § S $�Ü Ý k� Ó M=

>���´6� ¸ � �[ � %(Ç ��| Ü $�%(¦�S 3GH�%2kGÜ �

Æm b 6S 3��GH´=>¦�z{=>? @ + 
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  ¾<o�  

       �$%& ':; I0<$%& '=>? @ AB C I0J$%& '�DEF��
GHI0Q RÑ	 Ã ` @ �YZ�� � � u vw¸��$%& ':; I0<$%&

'=>? @ AB C I0J$%& '�DEF��GHI0¤vw/01r89 1

��«�!"$��%()* ��%(~ u <=>? @ J��GH:�¤s�!"

$%()* �}�� u ' ( � � ± � 1-1<2-1<3-1�¸��n%�
8%23$%
& '�%(:; <$%& '=>? @ J$%& '�DEF��GH(7I<��I)
¤zv�N O�+�K%L � I0Þ�� u vw/01´7Iv�S´89 1�«�!

"$��%()* �3K%L � GH7IB � s�!"$%()* ��� ] 3��

Iäzv��«�!"$��%()* �K%L � GH� � ~ u ä×vS´�!"

$%()* ��	6� u äG ' ( � � ± � 4-1�¸�n%�
%2�K%L � GH
(7I<��I)zv�N O�+ 

�e Ã GHI0�EÁYZh� { Î$%& ':; 7I<$%& '�DEF�

�7I�K%L � 7I¤�$%& '=>? @ AB C 7I�EÁ�¨Q R� \ � �

YZ� �$%& ':; 7I8$%& '=>? @ AB C 7I��� ��� IH��

��$%& '�DEF��7I�K%L � 7I+�3��I�� �$%& ':;

��I�K%L � 7I¤�$%& '=>? @ AB C ��I�EÁ�Q R� \ � �

YZ� �$%& ':; ��I8$%& '=>? @ AB C ��I��� ��� I

H����K%L � ��I+ 

 

 

 

#. &! � � �� � � G a O W X �

� �    � ª ú - . � x �!"$��%(! ê � ± ¥ �%2%(� * �� � l ° D=

>� �V<��S T =>� �V<��S ¯ ��U VWXQ RYZ�3��S ¯ "

� � ������<���  Y¡ � �V<���  ¢ £V��±�  3��)*

h B b � £ à+ 

 [<!"$��%()* %(�7�=>%( 

       �]^%23�!"$��%()* �%(�7=>��� � 3)* (��)��
7 H %2Õ ù => ° D� ½ * �¿)* �AB � ° D<��<)* 7AB � ° D�

� / P 8 ° D�=>Y:�� �åC(Correct)���¸� �åIC(Incorrect)��rs%
2�7=>�? @ �5´D,�AB � ° D�	6%2è é AB � ° Dy ù 8��

7 �Y�� �+¦ 4-2-1��e� �D`Æ � => ° D� Ü ÝVÞ�� T ß+ 
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¦ 4-2-1  � l ° D=>� �VM Ü ÝVÞ�� T ß 

 � 7 
� ¤N  T Sig 

 M SD M SD 

Q1-1        
C .23 .42 .59 .50 .36 5.22*** .000 

IC .77 .42 .41 .50 -.36 -5.22*** .000 
Q1-2        

C .28 .45 .72 .45 .44  7.37*** .000 
IC .72 .45 .28 .45 -.44  -7.37*** .000 

Q2-2        
C .80 .40 .83 .38 .03 .58 .567 

IC .20 .40 .17 .38 -.03 -.58 .567 
Q2-3        

C .65 .48 .80 .40 .15 2.49*** .015 
IC .35 .48 .20 .40 -.15 -2.49*** .015 

Q3-1        
C .27 .45 .41 .50 .14 2.19* .032 

IC .73 .45 .59 .50 -.14 -2.19* .032 
Q4-1        

C .27 .45 .46 .50 .19 3.02** .004 
IC .73 .45 .54 .50 -.19 -3.02** .004 

Q4-2        
C .73 .45 .86 .35 .13 2.12* .038 

IC .27 .45 .14 .35 -.13 -2.12* .038 

     
�è¦ 4-2-1�{ Î%23e� �Dh Æ � => ° D�� l ° D=>� �V�1%

(7Î%(�9�� � ¤ß¤Q \ ��h¾Dzv�+5¦ 4-2-2»Î�%2�=>�
�V 86% zv�V�¦w4 5!"$��%()* »�« C %2 � ��� �=>+

â: ° D 3-1�E^Q/07� � � E : å Î� 9 e y � 2 Î  � � � �å Î� Î  

��� �âB� 2�? �%2( � 0 22635))* �È ù :�5´ ñ Î ~ � ´Q�� / Á

� ´Q� ñ Î � c ¨ � ´Qh�°�å Î9 e S � Î  � ñ Î +�̈ AB � È ù ¿�Â

Y ñ Î � � ´Q�- E7Q Y @ S B { ñ Î � ^� @ o� � · � õ+��¸� �(IC)
=>�)* 7È ù ¿�5´Q � S �Q � 2$%@ $�QYÃ �1: � Ã (÷ � Ã <
Ý � Ã ) 	 � 1� � � 2� ? Î  +�¨AB � È ù ¿� - E ½ _ Gº B { QYÃ Y

^�QYÃ S � � Ã Y V � � Ã 	 � Ï ~ 1� � 2 Î  +��� �(C)=>+56»
Î��!"$��%()* �� X ´%( � =>%(+£ =>� �V? @ 
¥â

¦ 4-2-2+ 
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¦ 4-2-2  � l ° D=>� �V? @ Þ� 

 � �(C) ¸� �(IC) 

 « C  ¬Ï « C  ¬Ï 

 D� rà D� rà D� rà D� rà 

� ¤ß @ $ 7 100% 0 0% 0 0% 7 100% 
� ¤ß @ $zv�V 6 86% 0 0% 0 0% 6 86% 

 
P 8� l=>%(
¥�ó ¶ 5¸� �(IC)=>{� �(C)=>��Q \ �+� �

�(C)=>{� �(C)=>�¹¸� �(IC)=>{¸� �(IC)=>��7¸@ � ���

(�+5� �(C)=>{¸� �(IC)=>� � \ +3 Æ � ° DhÞ�%( � � l=>%

(l��ràâ¦ 4-2-3�§ 4-2-1+ 

¦ 4-2-3  � l ° D=>? @ l��rà 

 � �=>� � ������������ � � =>�  

 IC-C C-C 
 ��  IC-IC C-IC  
 ��

 l� rà l� rà l� rà l� rà l� rà l� rà 

1-1 30 42% 12 17% 42 59% 25 35% 4 6% 29 41% 
1-2 31 44% 20 28% 51 72% 20 28% 0 0% 20 28% 
2-2 7 10% 52 73% 59 83% 8 11% 4 6% 12 17% 
2-3 16 23% 41 58% 57 81% 9 13% 5 7% 14 20% 
3-1 16 23% 13 18% 29 41% 36 51% 6 8% 42 59% 
4-1 19 27% 14 20% 33 47% 33 46% 5 7% 38 53% 
4-2 14 20% 47 66% 61 86% 5 7% 5 7% 10 14% 
� ¤� 19 27% 28 40% 47 67% 19 27% 4 6% 23 33% 

(i:C: � �<IC:¸� �¶IC-C:(�I)¸� �-(7I) � �) 

                  

 

 

§4-2-1  � l ° D=>? @ :�§  
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       â¦°w�%2=>%(� ��Q \ ����(��5¦4-2-3 { În%7(��

�=>��67%� � ¤�27%�Q \ ��40%��( � �{� �(C-C)���� � \ ��

Yr÷�6%+¦Ý � u vw�%2=>� �V�1-1{4-2��¦§ <·�¨Ò � ¦§

�­® 
¥�5´�D[� é U @ $- é � @ $�$%@ $M}¶ �Y¡ ��DA é

� @ $- Q ì Q�¯ w Â Ã ; \�%2��D[�U @ $�ß {�DA°ûü MQ�

@ $M=>�=>G�~ Æ:�¶��D¯ Q ì $%& ' Â Ã ; \�5´$%& ' ®

º s é � @ $á [ �%2[Í ¿ 8´$%& 'h Â Ã m È ® º ¸]^�	6�D¯ �

�=>ràs��] � x [ � º !"
�%(���x * �%2=>� · :��(�

� �=>rà Ò � « C +� u ' ( � � ± � 5-1�!"$��%()* »¼ Q %2!
"=>? @ �+ 

A<��S T M=>� �V 

�]^%23��)* h�. �=>�ß �:��Õ ù � � ° D¾¿�/01%

23$%& '��%()* hK%=>:��B N O? ��úYZ%2��S T �

=>� �V+6ÂY�¦[ÂY�� l ° D=>V�õ k 3´»�| @ ì / � ]^

%23��h�%(
¥+YZ� ! w [ Ì . ��=>Y:�� �åC(Correct)�<�Â

Y� �åPC(Partial Correct)���¸� �åIC(Incorrect)���� �=>� �V�¢ £
V� ) � �t Ç È � ° DEÁV< " ô V� � V � õ� 7� Ç � +â:3�D¯ 3-1:
�E^Q/07� � � E : å Î� 9 e y � 2 Î  � � � �å Î� Î  ��� �â

B� 2�?�� 3 ½ õ�QE^7Y^]QYÃ � 2÷Î � ] ä×� 0 õå Î Î  �

�� (÷Î < Ý Î )� ) �ÂY� �(PC)¶ 3 G5 ½ Õ Ý å � É�Á 8 � �� �(C)�
â:�5 H2O Q RE^�úQYÃ H2O�1: � Ã -÷<Ý � Ã Y V �� 2� Î  �

H2J O2�� é � Ý Î � Q é �÷Î �¶�� 2 {Q¬Ï�°��� �Q � 2 Î  Ñ

� ]� � �¸� �(IC)+e� �D�=>� �V��? @ 
¥��´¦ 4-2-4+£ 
��=>� �VM	 áº��rà
¥£� â¦ 4-2-5+ 

 

¦ 4-2-4  ��S T =>� �V��? @ 
¥ 

  � � C  ÂY� � PC ¸� � IC 

 M SD rà M SD rà M SD rà 

�D[ .22 .25 25% .42 .34 50% .21 .19 25% 

�DA .96 .83 44% .80 .71 38% .39 .54 18% 

�D¯ .76 .83 32% 1.04 .92 43% .58 .63 24% 

�De 1.21 1.29 64% .44 .61 23% .25 .43 13% 

� ¤ 0.79 .80 41% .68 .65 39% .36 .45 20% 
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¦ 4-2-5  ��S T =>� �VM	 áº�YZ 

 M SD F  Ù7rs 

=>� �V   37.17*** 

(p=.000) 
 

�D[ .22 .25  
�DA .96 .83 2>1*** 
�D¯ .76 .83 3>1*** 
�De 1.21 1.29 4>1***4>2*4>3** 

*p<.05,  **p<.01,  ***p<.001 
 

3¦ 4-2-4 » 2 {��S T =>� �V����5�D[�0.22�Q \ {�D
A�0.96���� � :��{�D¯�0.76���De�1.21�vwõ��=>� �
V���:��©ª « ¬� � � +Ù7rsvw��DA<�D¯×vS´�D[�

�De×vS´�D[<�DAJ�D¯�¦w�D[{�DA��D¯{�De

�=>� �:��Áï �%25�D[{�DA=>� �V×v½ S+���S T

=>� �V � ¤���ràYZ�=>� �VM°���« ¬�­® ��rà¸S

�
¥�� ��{%28´�� ° D°¯ u =>�EÁV����¢ £V�µ ¶ +

3=>EÁV�� ���DA2-1�Û�D,��<Q<Qí Î T ; ? w ¸����

� 	  � :��1 =>�QYÃ É Ö V ¸�° � :9+%2½ õ&�	�� ^ 2 { � é

U � 2�°��� � ? . � � Ã 1:¸@ +�¦Ý�\vw%2��EÁ� Â Ã =

> ] 8´=>EÁV� ` a �¸S�°�ä ¢ � � � ° DM=>�	63=>� �

V¦ ) � �ÂY� �(PC)+�3��¢ £V�� �%23�D¯����  ¢ £V

rà(¦4-2-8)��ÂY%2½ õ��\¸¢ £< ö � �	� µ ¶ ]=>� �(C)��
��rà+Ûâ&�D¯3-1E^Q/07� � � E : å Î� 9 e y � 2 Î  � � �

�å Î� Î  ��� �âB� 2�?%2½ õ:� Î  �	�E�Y^õ���<�E

^ ! � Ã Y V �J� � Ã Y V ¨	 1 � 2÷Î < Ý Î �+�è�¦¯Ì �\�5´

%2½ õ��\¸¢ £� ö � VÆ[\ \ ½ õ�\�3=>� �V� ) � ¦Yk �

ÂY� �(PC)<ÂY� �(PC)�=>� �(C)�	6 � � :=>� �(C)������

� Ì x µ ]=>� �(C)� B { =>� ��rà·�+�

�������3�De�%28´ ° DEÁV� ` a « � �8´$%& ' ® º @ $| C ]^�

	6%2°½ õ��\ y s / �� ? �D|G � � ° DM=>�3=>� �1 � 9� �

¤��Jrà	6½ S+�

5¦ 4-2-4»Î�%2=>� �(C)� � ¤rà� 41%�ÂY� �(PC)�=> �

¤rà�39%�̧ � �(IC)�=> � ¤rà�20%�¦w��)* »�¬Ï¸� �(IC)
�=>�¸� �=>�rà5�D[� 25%·�{�DA� 18%<�D¯� 24%©
ª ¦§ ¨� � ·�{�De� 13% � · ·�+ Ü � ¦Ý���)* �� W X %2 �

�� �=>� ® G��� ��%2��S T �x * »� 5 ½ � �%2� Õ O =>�

B�|G @ ì ]^%2=>%(�� * �� �%2�=>�âB� Ü k : c õ� <

� x �� & É� 4 � ��< O Û <4 x # $ �Ô � ��ó Ü Ý � � : c <Q [\ (
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�� ��=>+	6� 3 %28�� 2 3 � B b G|û � <½ õ��\|¢ £<D

E� � x ��M M � O Û �%2=>� ����ràú|½ S+ 

 

 ¯<��x * h��S ¯ �? @  

 1Í 9�� ������
       �Õ ù � � ° D¾¿�/01%23$%& '��%()* h���S ¯ �B

N OÌ��Yk �%23�D[{�Deh � ¤ w �� ����������±�

 åÙ/(D)< æ ç (C)<Fè(W)< ' ((B)�& ³ (R)°½ õ� £ à Q R	 áº�Y

Z(Repeated Measures ANOVA)+ � ¤ w ���� ����YZ� u ��´¦4-2-6�
§4-2-2+ 

 

 

§ 4-2-2  � �����:�§ 

 

¦ 4-2-6  � �����	 áº�YZ 

 M SD F  Ù7rs 

� ���   34.60*** 

(p=.000) 
 

�D[ .82 .57  
�DA 2.14 1.52 2>1***  
�D¯ 2.38 1.75 3>1***3>4** 
�De 1.90 1.73 4>1*** 

     *p<.05,  **p<.01,  ***p<.001 
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       �è¦ 4-2-6 � �����M	 áº�ß� F(3,210)=34.60, p=.000�vw� ��
���5�D[{�D¯� � ¤���v�:��5Ù7rsvw%23�DA<

�D¯��De� �����×vÆ� ´�D[��D¯ � �����×vÆ� ´

�De+��D[{�D¯���)* �%23�¯����� ����:���

Q ¦)* Q R R � ��%2� ������ R � +{�De� ����� � Á ·�

� � 	�L IJ�De°¯ u �=>�Á+5´�DeM=>s� � ñ (�Â Ã ; \
�3 �»� 2 õ$%& '� � � Á 8 ?¹? @ ?$%& '
G¦z � � ý � ¹ � � ? 
=>	 \:$%& '�7 � Ã � ¡ ¸@ < � Ã �,¸@ <YÃ � ¡ ? @ <YÃ �,»

G? @ <$%& '
h� 8 �r�� �& '�YÃ �ry)�%2½ õ¸��\ & ³
� ® � sÏ�	6 � :%2{�De�� ����� � Á ·�+£ �3 �)* Q

R{ R 7� ��D�%2� ������� · « C �vw%2���S ¯ �:�+ 
 

(2) B b ��� â  
       �Q [\ ]^%23!"$��%()* B b ��� â ����ú%23±�

D��)* h B b ��� â ���Q R	 áº�YZ(Repeated Measures ANOVA)â
¦ 4-2-7+ 

¦ 4-2-7  B b ��� â M	 áº�YZ 

 M SD F  Ù7rs 

B b � â    14.66*** 

(p=.000) 
 

�D[ .68 .51  
�DA 1.63 1.63 2>1***2>4** 
�D¯ 1.41 1.58 3>1*** 
�De 1.90 1.73 4>1** 

*p<.05,  **p<.01,  ***p<.001 
        

�è¦ 4-2-7�B b ��� â ��M	 áº�ß� F(3,210)=14.66, p=.000�vw
B b ��� â ���3�DA<�D¯J�De� � ¤��v�S´�D[+5´

%2 B b ��� â � � ¤��J� ���� � ¤���Á�<«%2� �����

� R � ��ß � � : B b ��� â ��« C �	6é Q [\ ]^%2 B b ��� â

�ràâ¦ 4-2-8+ 

¦ 4-2-8  B b ��� â ���rà 

 �D[ �DA �D¯ �De 

M .68 1.63 1.41 1.15 
B b à 83% 76% 59% 61% 
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5¦ 4-2-8�vw%23 B b ��� â ���rà � · ·�+�è¦ 4-2-7�¦

4-2-8 Ü � � u YZ���D[{�De5´%2� ������« C � : B b � â

���� Ù M« C + ] B b ��� â ��rà � · ·��L I%23   Q ì ��#

�� 5´¸ûü ��# ��B� � F9 ��# �� ² × 0 w § ¨ ��� â 7½ õ�

\� Ù �)* �Q R�%2� · � � ��# �� � �3 B b � â ¹¸ B b � â �


`·¤»� ¦ Ü Ý ��\+	6Q R{7� �D� �%2� ���� � ¤��« C �

B b )* h°½ _ ��� â ���� ��« C Ì ª ·��­® 
¥� ] B b ���

â ���rà � · ·��vw%23ûü ��# �7 3 ä � H� � �%2 = û ´ä

B b )* h°½ _ ���� â �L � ½ õ�\��� & Q R��+ 
 

(3) ���  Y¡ � � 
�]^%28±� ���  �%(
`�ú . �%2 B b ��±�  åÙ/

(D)< æ ç (C)<Fè(W)< ' ((B)�& ³ (R)�
¥+5´%2Ü R § ¨ ����  

�� JÜ Ý ���S T ¸ ¡ � ��h�ÂY � 	�%2 ( b æ ç �C1� â �«��

� �……�+	6YZ� �5� � � �è%2 w [ Ì ��S T ���D,�Á 8 �

) � %23���  Y¡ �� �V� 3 %2Ü RY¡ ¸� � � � � � � � ú�	 �

Y¡ �¨Q R7 � YZ+ � / ; ���  Y¡ � ���Q R	 áº�YZ�� u �

�´¦ 4-2-9+ 

¦ 4-2-9  ���  Y¡ � ���	 áº�YZ 

 M SD F  Ù7rs 

Y¡ � �   14.46***  
   �D[ .59 .46 (p=.000) 

 
 

�DA 1.36 1.41 2>1*** 2>4***  
�D¯ 1.21 1.43 3>1*** 3>4** 
�De .81 1.31  

     *p<.05,  **p<.01,  ***p<.001 
 

5¦ 4-2-9M���  Y¡ � ���	 áº�ß� F(3,210)=14.46�p=.000�v
w���  Y¡ � ���� � ¤��3�DA<�D¯J�DeS´�D[�Ù7

rsvw�DA<�D¯v�S´�D[+���  Y¡ � �V3�De � ¤��

@ Ï��De� � ¤���´�DAJ�D¯� � ¤��� � 	%23�Deh�

���� � ¤��¬Ï�%2 B b ��� â ���¬Ï° Q �%2è é B b � â �

G8���  È Y¡ � 3 %2äB b � â � � c 8���  Y¡ +¦ 4-2-10��±
�D � ¤���  Y¡ � ����rà+ 
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¦ 4-2-10 ����  Y¡ � ����rà�

 �D[ �DA �D¯ �De 

M 
0.59 
86% 

1.36 
84% 

1.21 
86% 

0.81 
70% 

B b ��� â ·M�

���  Y¡ � �à 

     
       �è¦ 4-2-10�%2���  Y¡ � ������D[�0.59�{�DA� �

:��1.37���v��:��{�D¯�1.20�<�De�0.81�ª �« ¬+¨5
���  Y¡ � �Vrà� 2 ��D[{�D¯%23 B b ��� â ·M���  

Y¡ � �à y z84%�¦��D[Sz86% � 	3_ I�%2k � � x �W��)*

\ � �8´��±�  �¸��[ó �]^�	63�D[h [ � � ������

� ¤��� Ï� ] 3 B b ��� â ·M���  Y¡ � �àSz86%+����  
Y¡ � �Vrà � � / � M��L �:%23   Q ì ��# �� 5´¸ûü ��# �

�B� � F9 _ I� � ����)* \ � ���# �� ² × 0 w § ¨ ��� â 7½

õ�\� Ù �)* �Q R�%2� · � � ��# �� � �3 B b � â < ~ § [� â

¹¸ B b � â �
`·¤»� ¦ Ü Ý ��\+	6�%23�De B b � â ��¬

Ï¹3 B b � â · ½ õ�\p � § ¨ ( b �Ù/D1J æ ç C1� â «L � ½ õ�\

� Q %2 B b ��� â ��(¦4-2-8)<���  Y¡ � �à·��
`+ 

 
(4) ���  ¢ £V 

� � � ú%2��	 � Y¡ 7� � �Y¡ A d ) � %2��S T �¢ £V��

]^%2��� É U 
`+	6�; ���  ¢ £V��Q R	 áº�YZ�� u

��´¦4-2-11+ 

¦ 4-2-11  ���  ¢ £V��	 ã º�YZ 

 M SD F  Ù7rs 

��¢ £   16.01***  
�D[ .17 .27 (p=.000)  
�DA .90 1.04   2>1***2>3* 
�D¯ .63 .97 3>1*** 
�De .80 1.27 4>1*** 

     *p<.05,  **p<.01,  ***p<.001 

¦ 4-2-12  ���  ¢ £V���rà 

 �D[ �DA �D¯ �De 

M 0.17 0.90 0.63 0.80 
¢ £à 19% 42% 27% 42% 
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5¦ 4-2-11M���  ¢ £V��	 áº�ß� F(3,210)=16.01, p=.000�vw
���  ¢ £V����D[{�DA� � :��{�D¯ ª �¬Ï<�De��

¨�« C �­® 
¥+Ù7rsvw�DA<�D¯J�De� � ¤��×vS´

�D[��DA� � ¤��×vS´�D¯+5¦ 4-2-12������  ¢ £V�
�JràE ¢ �­® 
¥�%23�D[h���  ¢ £V�rà÷ 19% vw3�
D[h [ � %2 B b ��� â �Y¡ � ��ràS� ] 5´[Í ¿ 8�� 2 3 B b

�¸û � �Fè � � �½ õ¦ £ � c ¤ � =>Á ¥ ��°�3 : ÝÙ/<½ õ æ ç <

�è � �<½ õ ' (�& ³ æ ç ���S T ¦¸! ¢ £+Ûâ:3µ ö - C U ¦ � s �

�  � 2 ¦ s Î  h�¢ £ : Ý�¿�� 2 { � �  C U 7 � 2 Î  ��%2�� :

Ý&�� 2 {�� ¦ s Î  �+�

���  ¢ £V����5�D[� 0.17�Q \ {�DA� 0.90���� � :

��vw��D[{�DA���¢ £V:��Áï ����  ¢ £V�rà � �

19%×vQ \ { 42%�vw��D[{�DA�×v�:��6	%2/ � � ��

�78´�� 2 3 � B b s�û � �°½ õ��\s�D[ � ´¢ £�Ûâ¢ £�

æ ç (Claim) é " �; � Ù/(Data)J � 2� ��â:�� 2 {� C U 7 ì $:Q°�

�� ��YÃ É� Ö V ? @ ���� � ���� ���YÃ Ö V @ �� � ��� �

�¸¢ £�\+�� �¢ £�& ³ é " � ß ó J� 5�â��¸�}/�: XXX�
: c /�\�	�¸ / � $%& ' � 2 � é U �� � /�\�� �  C U 7 � 2 Î  �

¾ @ � ^ � � é U � 2+���¸¢ £��\�& ³ � 5¸×��â��¸�}/�
: XXX� : c /�\�	�¸ / � 2: � é U � � � /�\�+3�D¯���  ¢

£���rà¤·���3�De����  ¢ £V���rà��¦§ �­® 


¥�L ��%2äB b ��� â ° Q �â¦ 4-2-13+ 

 
(5) äB b ��� â  

¦ 4-2-13  äB b ��� â M	 áº�YZ 

 M SD F  Ù7rs 

äB b � â    14.26*** 

(p=.000) 
 

�D[ .14 .23  
�DA .51 .85 2>1*** 
�D¯ .97 1.41 3>1***3>2** 
�De .75 .92 4>1*** 

    *p<.05,  **p<.01,  ***p<.001 

¦ 4-2-14  äB b ��� â ���rà 

   �D[ �DA �D¯ �De 

M 0.14 0.51 0.96 0.75 
ä § à 17% 24% 41% 39% 
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       5¦ 4-2-13 äB b ��� â ��M	 áº�ß� F(3,210)=14.26, p=.000�vw
%2äB b ��� â �
¥v����D[{�D¯äB b ��� â � � ¤���

rà � · « C +Ù7rsvw��DA<�D¯J�DeäB b ��� â � � ¤�

�×vS´�D[��D¯äB b ��� â �
¥v�S´�D[J�DA+5¦ 
4-2-12�¦ 4-2-14 Ü � YZ�%2���  ¢ £V���rà{�D¯·��3�

De¨½ S� � 	%2äB b ��� â ����rà « S° Q +3�D¯�%2ä

B b ��� â �
¥v�« S�� :%2�\= û ´ ö � <¸¢ £¹ L � ¦z�\�
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'
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¥

·�8´� æ ç È e o °½ õ�� �% ² s�¢ £ � �=>Á ¥ �| ¤ � +Ûâ�
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 v � � Ã ² � � V/ � � ó ¶ �{ Î$%& ' � � � Ã Ï ~ �
¸

�~°� � Ã �,¸ � ? @ ���}/�:�� : c +	6�%23�De����

 Y¡ � �rà� ÑÏ§����  ¢ £V�rà� ÑÏ§�vw%2{�De� � B b

��� â � � V7�|G½ õ¢ £���+�

       Es´�De��DAh%2 [ � B b ��� â ����  Y¡ � ��ràs

S� f 3���  ¢ £V�rà¥:J�DeE��rà+ � 	3´%23�DA

B b � ���� â 7�8´ : ÝÙ/(D)J½ õæ ç (C)��� 2 3 s�¢ £�Ûâ: 
	�� 2 {Q� ? w ¸[ õ °��� � ? �YÃ Ö V �? @ ¶] 3½ õFè(W)J '

((B)��� 2 3 s¸� �¢ £�	�s � c �� �¢ £� � � ó Ö � æ ç È e o �

� ° DEÁV�� � :=>� �(C)�ràs�+�DA�=>��<Q<Qí Î T

; ? w ¸[ õ ���� 	  � :�?%2½ õ:FèQ�¯ w � V/ � � ó ¶ � { Î�

� ì $Q � @ :Qí Î ���}/�:….� : c +	6��DAh%2½ õFèJ '

( £ ¸� �¢ £��{�De%23½ õFèJ ' (¦:� J � �G½ õ� �¢ £

�Fè� æ ç È e o + 

 
 

(6) ���   
 (A) Ù/(Data�D)  

� � � ú%2��F��S T 	 � YZt	 � Y¡ �3YZ���  ¢ £V

7�« Q R��±�  �m b M:�YZ+� / ; Ù/(D)�D[{e�õ���Q
R	 áº�YZ���´¦ 4-2-15+ 
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¦ 4-2-15  ���  åÙ/(D)M	 áº�YZ 

 M SD F  Ù7rs 

Ù/(D)   21.82*** 
(p=.000) 

 
�D[ .14 .13  
�DA .52 .54 2>1***  2>4** 
�D¯ .60 .61 3>1***  3>4** 
�De .35 .50 4>1*** 

    *p<.05,  **p<.01,  ***p<.001 
 

5¦ 4-2-15MÙ/(D) 	 áº�ß�F(3,210)=21.82, p=.000�vwÙ/(D)5�D
[{�D¯� � ¤���v�:��� 5Ù7rsvw�DA<�D¯ : ÝÙ/(D)
×vÆ� ´�D[��De+½ õÙ/(D)� � ¤ß � · « C �vw%24 x �� \

� 7� · G�; � Ù/� ½ õ�\�Q [\ ¥:=>+�De½ õÙ/(D)� £ à�

��»G5´�De�� ? �D=> ï V¸���Des � � � � ó Ö �	 $%&

' Â Ã Á 8 @ $�%2� �½ õ æ ç (C)�Fè(W) e o ���	6{�De%2½

õÙ/(D)� £ à¬Ï+)* �� �¦ 3 � � %2�Ù/ ; � �­\ Q R���»«

C 5 ½ î ¨ �/0¹WXÈ­%2 É }�½ S%28Ù/� ; � : Ý+ 

   
(B) æ ç (Claim�C)  
       5¦ 4-2-16M æ ç (C) 	 áº�ß F(3,210)=20.85, p=.000�vw%23 æ ç (C)
� � ¤��5�D[ø �De�v�? @ �Ù7rsvw�DA<�D¯J�De

%2 B b æ ç (C)� � ¤��×vS´�D[+�h�De B b æ ç (C) � ¤��ª �
¬Ï�»G5´=>s� � ñ � © û � �ó Ö � B { %2½ õ¸� 2 c � æ ç ª �

¬Ï+3 æ ç ÂY�%2� G3Ù/ ; � 7 � 2EÁ� æ ç � � æ ç ���±��

�  h� S�Ûâ�DA 2-1:�	�� 2 { C U 7Q��U ä ? @ °��� � T ;

¸[ õ �	� Â Ã É� Ö V ¸��¹�	�� 2 {Q	� C U � ? @ ? w °���

�QYÃ �	� C U 7� ª �]YÃ JYÃ MÉ� Ö V � ? @ ]QYÃ JQYÃ M

É� | } H�+	6�)* Q Rh % & %2 ; � < O Û � � x ; � J O Û � M � �

%2 � 2¸�� û � O ��úG½ õ|� � æ ç ��� ø c + 

¦ 4-2-16  ���  åæ ç (C)M	 áº�YZ 

 M SD F  Ù7rs 

æ ç (C)   20.85*** 

(p=.000) 
 

�D[ .42 .31  
�DA .99 .80 2>1***   
�D¯ 1.22 1.07 3>1*** 
�De 1.00 1.04 4>1***   

      *p<.05,  **p<.01,  ***p<.001 
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(C) Fè(Warrant�W)  

    5¦ 4-2-17Fè(W)M	 áº�ß F(3,210)=8.21, p=.000�vw%23Fè(W) 
� � ¤��5�D[ø �De�v�:��Ù7rsvw�DA7%2 B b Fè(W)
� � ¤��×vS´�D[�%2 B b Fè� � ¤���� Á � �¦§ +�De�

=>S T © û m b � �ó Ö �¦z$%& '� Â Ã Á 8 �	6�%23�Deks

G] b ¢ £�� �( Þ « v � Ã % ² <U º â ã ó Ö ) ½ õ�=>Á ¥ �| ¤ � �Fè

(W)��Ü Ý ¹�%� æ ç � o + 

¦ 4-2-17  ���  åFè(W)M	 áº�YZ 

 M SD F  Ù7rs 

Fè(W)   8.21*** 

(p=.000) 
 

�D[ .13 .14  
�DA .35 .50 2>1***   
�D¯ .37 .63 3>1** 
�De .47 .74 4>1***  

      *p<.05,  **p<.01,  ***p<.001 
    
(D) ' ((Backing�B) 
       5¦ 4-2-18 ' ((B)M	 áº�ß F(3,210)=8.02, p=.000�vw%23 ' ((B)�

� ¤��5�D[ø �De�v�@ $�Ù7rsvw3�DA%2 B b ' ((B)�
� ¤��×v� ´�D[+ ] 3�D¯<�DeÂY� ' ((B)õ�� £ àsÏ�6

� 	32 Å h¹x x K%)* h%2sÏ��$%& ' Â Ã ; \EÁ=> � � �4

0�	6%2¸ î ! {2 Å hEÁ�4 0¹%x �/0 ¯ û ��Fè È ' ( e o +

] 3�DAh�Q�¯ w @ $�2 Å h � @ ��¼�%23g o�g A¦%p � $

)* 8´Qk� ! �� � � ���� é U h â � � ¾ @ < ù z ´ � y ? @ 32 Å ¦

<� � 2�	6%23�DA�s� �2 Å 4 0 ~ ý � � 2s� � ' ((B)+ 

¦ 4-2-18  ���  å' ((B)M	 áº�YZ 

 M SD F Ù7rs 

' ((B)   8.02*** 

(p=.000) 
 

�D[ .08 .10  
�DA .22 .35 2>1**2>3*** 2>4*** 
�D¯ .04 .13  
�De .04 .24  

*p<.05,  **p<.01,  ***p<.001 
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(E) & ³ (Rebuttal�R) 
       5¦ 4-2-19 & ³ (R)M	 áº�ß F(3,210)=1.78, p=.158�vw%23& ³ (R) �

� ¤��5�D[ø �Deäv�@ $+5�D[{�D¯ & ³ � � ¤���� Á

� ¦§ �¦w%2� · G B b & ³ ¬ � ? l � � MØ ¹ B b & ³ 8 ? l : c ½ õ 0

f+Ûâ3�D¯E^Q7å Î9 e � 2 Î  �/0µ ö �%2 A( � 0 22619): Q é

� B Q¬Ï�Qí � ]¶%2 B( � 0 22620):�¸�ó A� : c /�\�	�âu 3

E^Q ô Ú /
`·� � Q� t Y^�¸� í � +3�De& ³ £ à�¬Ï� � 5´

%23�De� �����sÏ�%2|G½ õ� �¢ £�Fè�Á+5´%2s

G B b � �¢ £�� �ó Ö �� æ ç e o �=>� �àsS�	6�%2½ õ& ³

¬ � ? l � � ¹8 ? l 2 c ½ õ& 8<f ° � £ à @ Ï+6ÂYEs´�����

 �& ³ (R)�:�s� + ó �s¸�)* �D¸�� µ ¶ + 

¦ 4-2-19  ���  å & ³ (R)M	 áº�YZ 

 M SD F  Ù7rs 

& ³ (R)   1.78 

(p=.158) 
 

�D[ .05 .12  
�DA .07 .18  
�D¯ .16 .48 3>1*  3>4* 
�De .05 .23  

*p<.05,  **p<.01,  ***p<.001 
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�������� 1-1: ��� ���������	
� � 
 ���� 
� �� � � � � ���� � � �               

A.�� � � �  ! " # � � � $ "  

B. % & ' ( � ) 
�* + , � � ) �- .  

C./0 1 2 3 4 5 6 7 $ 8 5 6 9: ;  

D. < = 2 �> ? @ � A B $ C 
D $ E F G  

E. H I J K L M @ N 5 6 � 
H I J �9O �  

F. P @ Q 5 6 �L  �R 5 6 � 
5 6 S T �  

No1(C):UV W 2 3 4 �X Y(D-C-ICP-C) 

No2(E):UV W �� Z � � �  ! " # � � � $ " Y(D-C-CP-C) 

No3(D):UV W I [ �O Y(D-C-ICP-C) 

No4(B):UV W 2 3 4 \ \ Z �X Y(D-C-ICP-C) 

No5(E): ] ^UV W 2 3 4 �_ : ; ` � Ua 7̂ L Z $ " � b c�d Y(C-C-ICP-PC) 

No6(B):UV W  ! " \ \ �9. e $ Y(D-C-ICP-C) 

No7(A): ] ^UV W f g A h �� ` � Ua ^h ��Y(C-C-ICP-PC) 

No8(C): ] ^UV W < = 2 �> ? @ i D $ E �< ` � Ua ^< = 2 j > ? @ k # � $ " Y

(C-C-CP-C) 

No9(B):UV W P @ Q j  �R Z 5 6 : l �9. T � 5 6 Y(D-C-CP-C) 

No10(E): ] ^UV W H I J �9O � ` � Ua M̂ @ N 5 6 � �H I J m n Z � �Y

(C-C-ICP-C) 

No11(A): o p qr s � � �9$ " t u / v w �
Ux y /z9f g A { ��Z | }Y

(W-C-ICP-IC) 

No12(D): ] ^UV W ) - . ` � Ua ^�~ ��� h { # � � � �Y(C-C-ICP-IC) 

No13(B): ] ^UV W 2 3 4 �X � ` � Ua ^2 3 4 Z � �� �Y(C-C-ICP-PC) 

No14(D): ] ^UV W � �  ! " # � � � $ " ` � Ua ^� ] ^�~ ��Y(C-C-ICP-IC) 

No15(A): ] ^Uh V W f g A { �� 
̀ � Ua ^� �h { � �Y(C-C-ICP-PC) 

No16(E): 
 � �~ ��Z � � / � = � � 
_ � 2 3 4 j < = 2 � � � _ W b c�d $ " j � �

Z d @ � 
Ux y z9 C Z | }Y(W-C-ICP-IC) 

No17(C): ] ^UV W � � ) K W % & � * + , � � - ` � Ua %̂ & � � � � Y(C-C-CP-IC) 

No18(B): 
 � � c�� Z � � / � = � � 
_ � 2 3 4 �L b c�d i # � d @ � 
Ux y /z9

E Z | }Y(W-C-ICP-C) 

No19(B):U� � { % & � W � � Z � g 
_ � % & i \ \ Z e � 
` � U� � UZ | }/� � Y

(B-C-ICP-PC) 

No20(E):U� � { � � � �L 2 3 4 Z � g 
_ � 2 3 4   W b c�d i : ; 
` � U� � C

Z | }/� � Y(B-C-ICP-PC) 

No21(E): 
 � ¡ ¢ ��Z � � / � = � � 
_ � � � �  ! " �� £ ¤ � 9.  ! $ 
Ux y /

z9 B Z | }Y(W-C-ICP-IC) 

No22(A):U� � ¥ ¦ % & Z f g 
§ ¨ % & e � Z � 
̀ � U� � B Z | }/� � Y(B-C-ICP-PC) 

No23(E):U� � { � 4 �� £ ¤ Z � g 
_ � 4 W © £ ¤ ª « i 9^$ " 
` � U� � B Z |
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}/ � � Y(B-C-ICP-PC) 

No24(B):U� ¬ H I J K L M @ N 5 6 i ­ �~ ��` � H J i �� Y(C-IC-ICP-PC) 

 

       ��D 1-1���ST vw�613�D 1-1��� ¦]Ù /(D) 6�<æç(C) 
10�<Fè(W) 4�< ' ((B) 4�t ^ �&³ (R)�` 24�+5´ �D 1-1D, ¯
u ¾ � oÃ D�	63�¤Y � �� � �
� �woD± Ó ���   M�¤�� +

61`· × 1 ; ��¤w � l � ¦]Ù /(D) 0.2��´ £ �¤ 0.14�(¦ 4-2-15 )<
æç(C) 0.33�o´ £ �¤ ß 0.42�(¦ 4-2-16)<Fè(W) 0.13�y ´ £ �¤ 0.13
�(¦ 4-2-17)<' ((B) 0.13��´ £ �¤ 0.08�(¦ 4-2-18)�� &³ (R) 0�o´
£ �¤ 0.05�(¦ 4-2-19)�� ���� 3�¤ 0.80�o´ £ �¤ 0.82�(¦
4-2-6)+3���   Y ¡ ��V Â Y �Y ¡ ��(C)� 23��woD�¤ 3.83���

¤w � l Y ¡ �� 0.77��Y ¡ ��r à¯ 96%�s£ �¤ 86% (¦ 4-2-10 )Sõ
J � +���   ¢ £V Â Y �¢ £(CP)�� 4��woD�¤ 0.66���¤w � l

��¢ £V 0.13����¢ £Vr à¯ 17 %�o´ £ �¤ 19 %(¦ 4-2-12)+=>
��V� Â Ã �vw=> ��(C) 9��woD�¤ 1.5��Â Y ��=> (PC) 9��
woD�¤ 1.5��¸ ���=> (IC) 6��woD�¤ 1.0��61w � %23=
> ��(C)¦�¤ 0.30�S ´ £ �¤ 0.22�(¦ 4-2-4)� Â Y ��(PC)�¤ 0.30�
� ´ £ �¤ 0.43��̧ ��(IC)�¤ 0.20s£ �¤ 0.21 �+3���   ¢ £V

� ) � ¦�5´ %2   Q ì ��# � > È8´ �� 2 3�¸ û � �3 : Ý ¦¸ ! ¢

£�â No13(B):	� � 2 { w ß Q @ ò s ° �� � � w ß Q �� U? @

(C-C-ICP-PC)¶ ¢ £ : Ý :	� � 2 { w ß Q ° Î 7� · @ : ò s ° � � � � w ß Q

J ° õ� Î  � 2&' � 2 � é U � : � U? @ +� ��5´ %2 : Ý �¸ ! ¢ £�

3=> ��V� ) � ¦��¦ Ì � Û � [ � %2½ õ� U? @ � 2 c � ] »G � �

� @ s � ; \� ) � �	6 ) � � Â Y ��(PC)+/ � ¦��%2���h�»�

�ó %2(����=> � � 3��¦¸ ! ¢ £� � : => ��(C)�� �r à�

� ��Û â� No18(B):Fè ÷ Ý $ ± � � V/ � � ó ¶ �{ Î w ß Q C ì A Ý $ � �

� 2 � z ± �� � } / � : E� : c  (W-C-ICP-C)¶�¦ Ý »Î �%2 Å �]^ w ß

Q �A Ý $ � &'�$%@ $�| 5 ½ G 0 õ � é � B + 
       5�¦��ST vw%23���x*h»� Å �. �{ => � ² õ ; � ��

u�â No4(B): � 2 { w ß Q Ë Ë �@ ò +½ õ5 ; � h° z { �æç�â No5(E):
	� � 2 { w ß Q @ { ï ² �° � � � � ° ì � Î  � A Ý $ � +tQ[\ �æç

½ õE Á � � e o �â No18(B):Fè ÷ Ý $ ± � � V/ � � ó ¶ �{ Î w ß Q C ì A

Ý $ � � � 2 � z ± � � � } / � : E� : c +%2<G½ õx x � x�/0 40 �

� ' ( Ü Ý ¹ � %��\�â No20(E): � � 4�b ¯ q C ì w ß Q �40 � { Î w

ß Q ³ { A Ý $ � � ï ² �° � � ' ( C� : c /�\+vw%2 [ ä � � � x!"

��� \ � � ] � � / H »�� ���� ; � � [� ¼ ½ õ¸ � ��\< e o � '

(+5´ � � � !"$��%( ) *½ _ %2Î � %( � A Ë # � �»¼ B %2P

8) *=> QR @ ì ����=> %( + 
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�������� 2-1����� �� � � 	 
 � �� �� � � 	 
 � �� �� � � 	 
 � �� �� � � 	 
 � �



� � �� � � �� �� � �� � � �� �� � �� � � �� �� � �� � � �� � ����� � �� � �� � �� � � � � � �� � � �� � � �� � � � ����� � � � � � �  ! " #� � � � � � �  ! " #� � � � � � �  ! " #� � � � � � �  ! " #

$$$$: % & ' ( ) * +% & ' ( ) * +% & ' ( ) * +% & ' ( ) * + ��������



����



�� � , ( - . / 0�� � , ( - . / 0�� � , ( - . / 0�� � , ( - . / 0 ����1 2 3 4 5 6 � �1 2 3 4 5 6 � �1 2 3 4 5 6 � �1 2 3 4 5 6 � � ?  

No1(E)�UV W ®¯ �� \ \ Z �96 ¢ 4 Y(D-C-CP-C) 

No2(E)�UV W 6 ¢ 4 £ ¤ e � ° ± ² ³ 94 e $ Y(D-C-CP-PC) 

No3(C)�UV W 4 e � 94 e $ Y(D-C-CP-C) 

No4(D)�] ^UV W � " ¡ ¢ Z ��´ µ ¶ �̂ = � � ` � Ua ^· ¸ ¹ � º ³ » Z � �Y

(C-C-CP-C) 

No5(E)�] ^UV W ] ^�� ¼ � �½ ¢ ` � Ua ^4 � º � ] ^�� � ¼ ¾ < . � º j �

º ¿ , Z À Á Â � �. 4 � º j 4 � º ¿ , Z Ã Ä Å Y(C-C-CP-C) 

No6(B)�U� ¬ ®4 4 e $ ¶ � Æ 4 Ç 9Z ` � � È É � = ��Y(D-C-CP-C) 

No7(A)�] ^UV W 4 �®̄ ` � Ua ^4 	Z � º À Á Ê H Y(C-C-CP-IC) 

No8(A)�] ^UV W 4 Ë®Ë4 e $ ` � Ua ^¶ � � = ��Y(D-C-ICP-PC) 

No9(E)�
 � 4 ¡ ¢ ��Z � � /� = � � 
_ � 4 Z Ì r Í � � º ¿ , Z À Á � �
Î Ï Ð

h { � �
Ux y /z9 D Z | }Y(W-C-CP-C) 

No10(B)�U� ¬ 4 Z ¡ ¢ ¶ � Æ 4 Ç 9Z Í � � º Z À Á · x Y(C-IC-CP-C) 

No11(D)�
 � 4 Z � � /� = � � 
_ � � º , ] _ W k Ñ 
À Á ¾ Ò 
� �Ó �Z Ô Õ  


Ux y  /z9< Ö Z | }Y(W-C-CP-C) 

No12(A)�
 � 4 Z � � /� = � � 
_ � � º , ] _ W k Ñ  À Á ¾ Ò × � �Ó �Z Ô Õ 
U
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3. (   )ú÷Î(H�) 12mL � Þ Î(N�) 4mL 3 E �Y� <æ H ô Ú · È b �» � 2 8mL�

+ Î(NH3)��÷Î<Þ Î<+ Î�YÃ�� r�BÌ (A)1:1:1  (B) 1:1:2 (C) 3:1: 
2 (D) 3:1:4+ 

4.(    ) 3 � �� ¦ ÷�Ã��� ¦ Þ �Ã� � è Â Ã� ? §�B

� �� � � ¢ £ �$% &' 
Ì (A) H
2
 N

2
	 NH3  (B) 3 N

2
  H

2
	2N3 H 

(C)3H
2
 N

2
	2NH3  (D) 6H 2N	N

2
H 6+ 

5. (   ) k Î 3 ó Y� � æ H ö w · �2YÃ�Î � � 1YÃ�Î �&' 72:2YÃ

�Î �� Â Ã� ? ¦ w â§: �� 

       ¦ § Â Ã� ? w [� , S ' � · ~ B � Â ÃÌ
 

6. (   ) 3 ñ Î h Þ ÎJÝÎ 3 S Y · &' � 2[Ý$ Þ �$% &' 
â · ¿N� 

O�→2NO¶3 &' é h � 60�Ý�Ã��2:é h �" � � Ï �Ý�ÃÌ� (A) 0�

(B) 30� (C) 60� (D) 120+ 

7.(   )� ó � è - K 3 ÝÎ h ö ç � Â Ã� ? � G õ � � �$% &' 
 2Mg+ 

O�→2MgO��� � ? � � è � [� Â Ã� ? § G õ $% &' 
?  

          (A)       (B)   

           (C)                         (D) 

 

 
8.(   ) � Á $% &' 
� Ü Ý � · ~ B� � � Ì (A) � $% &' 
»� Î Þ &' B�¢

: (B)5�→�J�=�} ¶ E � (C)$% &' 
 . <� å ê ��Ã� , è é E y  

(D)$% &' 
h 8 � ¦ w ± é U � � &' °  �U º+ 

 

 

 

 

���� ���� 
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i�0� � � � � � � � � � . m n \ ] �

� D [:é U �@$ 

1-1(   ) H � § õ · ~ � [ § Ó �é U ¤ � 2? @Ì(A) k ü @ û ü ò <� � � U  ³ @

� (B) / 0 1 C Q x µ 7@ 2 ð s<3 � å ð  (C)þ2 ú <4 u � Í 7u 5 @ ð

(D) 6 â � U ä ,<Qä ,:�+ 

1-2(   )��� 5�(A) 	 � � . � ë s ? @] (B) 	 � � . � ³ ? @ (C) 	 � � . �

ö w p ? @] (D) 	 � � . �1::Y? @]+ 

 

2-1(   )ú�� w ( � z ± �CaCO3) 7 :Á o 8 9 ��� 8 9 �V U �ß ? @Ì(A) ? @ 

(B) ^ � ? @ (C)ÂÃ ? @ (D) � c ) �  

2-2(   )��� 5�(A) 	 � 7 : 8 9 ��³ H �Ã(B) 	 �1: Â Ã { o �U ~ � T ; ¦

; � { Î  (C) 	 � 7 : 8 9 ¸� µ ¶ �� w U º (D) 	 � : Â @o ¸� µ ¶ é

U �1:+ 

 

3-1(   ) H � § õ · ~ B� �é � @$? (A) ü @: à  (B) � ? ö ç  (C) B b U " ; < ö

Z(D) ã ä � U @:ã = + 

3-2(   )��� 5�(A) 	 �@$x * � 2 U ºB Y� ¦ §  (B) 	 �@$x *é U 1::

Y ^ � ? @ (C) 	 �@$x * � 2 � é U  (D)	 �@$x *� è + 

 

4-1(   ) C U � �  �� 2 ¦ sÎ ��� ��� � � @$Ì(A)é � @$ (B)$% @$ 

(C) / � 2é � @$7� 2$% @$  

4-2(   )��� 5�(A) � �  / � U ì $: Í w � �Í w � ¨ � ñ Î h �ÝÎ&' � 2

� é U � ¦ sÎ ; � � é U  (B) � �  5, ¾ @ : � í Î� ¦ sÎ �1

:J � �  E � (C) � �  � U Y^ � 2 ¦ sÎ � ¦ sÎ �1::YJ �

�  ¸�  (D) � �  ö ç �< « C U 7 � �  L � JÝÎ&' � 2 � é U - ¦ s

Î + 

 

5-1(  )ú � $ � � Í C ì � � � z � � Í � 9 e 7�» ; � { � Í � ð s � 9 e è Â �

ç ) ��� ��� � � @$Ì(A)é � @$ (B)$% @$ (C)A � ¤ � + 

5-2(  )��� 5�(A) è Â ç ) �5´ C ì x º� � $ � � � Í z > Jö w� ç ) é÷

� � c � ^ � � $ �  (B)$% @$è ó �� 2Î �6 / 0 t � � 2 ~ BÎ �

ø � $% @$ (C) � $ � � Í J � z � � Í � 2&' � � 2 � é U � ç ) 3 9 e

è Â  (D) � $ � � Í C ì � z � � Í 7 ë s ? @� / � $% @$� � O + 
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6-1(  )ú ù z ? � \ 
 Q R ö ç &' �ù z ? � a Í u Ã ° ´ ñ Î h +4 x [ � �É M

7�å ù z ? h ù z � S � p × v · � ���<� å ù z ? h � ù z � � ± � 2

]B � @$Ì(A) å � y �$% @$� (B) å � y �é � @$� (C)� � 2é � @

$�� � 2$% @$� (D)� � 2$% @$��� 2é � @$+ 

6-2(  )��� 5(A)� ù z 	 �@: U � ¬ Ï ]�� ù z � Î ÝÎ � JÝÎ � 2&'  (B)

� ù z JÝÎ � 2&' � 2AÝ$ � JQí Î ) Ñ �� ù z 	 � ´ � : ù z í Î

� ¬ Ï ] (C)A� ù z ¤ ´ � : ù z í Î � ¬ Ï ] (D)A� ù z ¤ 	 �J ñ Î h

ÝÎ È b � 2AÝ$ � � ) Ñ ø ñ Î h + 

 

7-1(  ) Ñ Ã3 S � l " R @ æ { + õ é � 2 ½ A û A <o × ö � BC û D ��A � °�

2�@$�ß E �? (A) E �< p �é � @$ (B) E �< p �$% @$ (C)¸E �

< ½ A û A �é � @$�BC û D �$% @$ (D)¸E �� ½ A û A �$% @$

�BC û D �é � @$+ 

7-2(   ) ��� 5�(A) ½ A û A JBC û D ÷ ¥ w � 2? @�1::Y ^ � ? @ (B)

½ A û A ÷ � ½ A ¥ ö ? @�BC û D �� 2 � é U  (C) ½ A û A JBC û D �

y �JÝÎ � 2&' � 2 � é U  (D) ½ A û A �5´ ½ A @U �1::Y? @¶

BC û D ÷ �BC ¥ ö ? @+ 

 

8-1(   ) E F { | × G o = H I J �K { L M �ÎN t 2 { O Î P D ¹ � ð sé U �7

� � s Ü Ý Q Ã¦ R � S U Ó . @ � ]��� � � : Ó . @ � �� 	 �? (A) T õ

�Y U Q V W Ó . T ¦  (B) | × G ñ Î É U �̧ � 	 � X Y  (C)h ï 3 S Y ö w

T î 2 ú  (D) | × G Ä �� ó � é U ? @] Ó . � U + 

8-2(   )��� 5�(A) ß à ã u B { Ó . � � s (B) | × G Y U õ � � � z y �� z �

z V �� V W V (C) � O õ �Î � 2&' � 	 6 Ó . �1:� 2? @ � � � s 

(D)Y� { S B { Ó . Ý$ � � � s+ 

 
� D A¿é � @$( � Â Ã ; \ 2 Q�¯w) 

1-1(   )
�Îæ · �µ ¶ Q�¯w@$� � � � 	   � · ~ B� ?(A) 7 �  (B) ³ (C)

U º(D) C U Y� + 

1-2(   )��� 5�(A)Q 3 4�� 7 � � �y ´ 1g/cm3 (B)Q � � U Ç Ú Û �V U  (C)

é $��Q U º� · ¬ ^  (D) C U 7�QYÃz { Gº� · � � d 6 É | } H

+ 

2-1(   ) 5 Z [ ­ � \ � 7 Õ � � { | õ � 7� \ � � · � | �3 � x *� 2] � � @
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$Ì  (A)QYÃ ³ � 2? @ (B)QYÃ t | è Y^ ] (C)QYÃ�1: t {

| ? @]  (D)QYÃÉ � Ö V ? @+ 

2-2(   )��� 5�(A)QYÃY^ � 2:÷ÎJÝÎÑ | ´ ñ Î h  (B)QYÃ � � d 6

É | } H �YÃÉ Ö V @�  (C)QYÃ�Ù � Y� Æ Ç ¹ Û o   (D)QYÃS �

÷�ÃJÝ�Ã@:� ? � ¡ ��Ã�¸�H2O]+ 

 

3-1(   ) � Â Ã ; \ � 2 ��<Q<Qí ÎT ; ¸���5´ (A)1:�YÃ¥ ö ¸� (B)

1:�YÃ�o ¸� (C)1:YÃÉ Ï ~ � Ð 7 * � ¸�  (D)1:�YÃ¸�

+ 

3-2(   )��� 5�(A)QYÃ� ò 3 ¸�
 ` � � ¸��¥ ö �T Ô �¥ ö ¹ æ H »G

� µ ¶ YÃ� ò �¥ ö  (B) � ã U U º�QYÃ ³ s � (C)�<Q<Qí Î ±

�5¸���Ã1:�é U  (D) 6 ¯� é U �5E ��YÃ°1:� ÷ YÃÉ

Ö V ¸�+ 

 

4-1(   ) ; YÃ� Ö V � 3 �Q�¯w h �YÃÉ � Ö V F �o \ ü Ï ~ �B?  (A),

w>Í w>Îw   

(B)Îw>Í w>,w (C) Í w >Îw>,w (D),w=Í w=Îw 

4-2(   )��� 5�(A)Îw�QYÃ � U Æ Ç ¶,w�QYÃ Ú Û  (B)¯� ö w�5E

��QYÃ°1:�	 6 QYÃÉ � | } H � YÃÉ Ö V y E �  (C),w�Q

YÃ d 6 É � | } H � ��YÃÉ Ö V � o ¶Îw�QYÃ d 6 É | } H � o

�YÃÉ Ö V � � (D)Q � :�� ³ @��YÃÉ Ö V @�¶Q@:Qí Î

�� ¦ � YÃÒ ] � ^ ³ � YÃÉ Ö V @o + 

 

5-1(   )1�Îæ · � ó Í  é U C U {  80��S Â õ � Ò ] Î$� ¼ � ! � C U �Y

� � ( [ó �� Á � � ¼ � Ü Ý B� � � ? (A) V é U YÃ � U � · Î$: ñ Î 

(B) V é U �YÃ� YÃM É � · � � :| ��Â Ã (C)é U YÃ� ò � U @� 

(D) V é U � U 7YÃÉ � Ö V � · @�+ 
5-2(   )��� 5�(A) ~ Bé U S p � � ñ Î� C U ø S Y� ñ Î t Ð õ  (B)YÃ � U

71� :[�| ��YÃ� Ë (C) V é U YÃz { Gº�� » � � � d 6 É |

}�6 �YÃ�m ­ � à R � R þ  (D)é U p � � U Ç Ú Û V U � C U 7 Â Ã

� ò � Æ Ç B {  ³ Æ Ç + 

 

6-1(   ) � Â Ã ; \ � ² × é U ¯w M É �@$�· ~ Ü Ý B� � � Ì(A)é U ¯w@$

� 5´ YÃ� ò �� { Y� µ ¶ �� ,w<Í w ¹ Îw�¥ 
õ �  (B)é U 5

,w ¥ : Í w<ø Îw x *h �YÃU º� · @o  (C)é U 5 Í w@:Îw x
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*�YÃ� · Ï ~ Ð 7  (D)5,w ¥ : Í w ø Îw x *h �YÃ� · GÜ 5 Ý

­+ 

6-2(   )��� 5�(A)é U ¯w�@$-â ì $<ä ,��5´ 1:YÃ� ò � 2 ì $¹

ä , � ¼  (B),w�YÃU º� �� � c Ý ­¶Îw�YÃU º� o �� T î

) Ñ ø ñ Î h ¶ Í w ¶ ´ A � M É  (C) é $�YÃÒ è ³ � B { d 6 É Ö V |

� (D),w�YÃ | } H � ��Îw�YÃ | } H � o � Í w ¶ ´ A � M É + 

 
7-1(   )ú _ ` þ c ì Q h Û Y �  �3 � x *�· ~ Ü Ý B� � � Ì(A) _ ` þ YÃY

^ :| o ��Ã�ï ´ $% @$ (B) _ ` þ � ´ Q�: Â @o �ï ´ é � @$ (C)

_ ` þ YÃJQYÃ� � : � é U � ï ´ é � @$+ (D) _ ` þ YÃJQYÃ

&' �YÃY^ t 	 � 1� � ï ´ $% @$+ 

7-2(   )��� 5�(A) _ ` þ YÃ�1:�ÃJQYÃ�1:�Ã � Â	 � 1� : �

é U  (B) _ ` þ YÃJQYÃ� � :| ��YÃ� Ë─ � YÃ�V U ë � _ `

þ JQ M ÂY � V   (C) _ ` þ YÃ t Q ³ H Ŷ :| o � � �Ã<÷�ÃJÝ

�Ã��Ã Ñ Õ ´ QYÃh  (D) _ ` þ � ´ Q�¥ : _ ` þ YÃ�YÃÉ Ö V

@��t ¤ " Y Ó ´ QYÃh + 

 

8-1(   ) · ~ § w B� » ¦ w Q � � @:Qí Î�� Â Ã� ? §Ì 

  

 

 

 

 

 

 

            

          (A)� (B)� (C)� (D)a 

8-2(   )��� 5�(A) ö w@$x *�� � YÃY^ ��Ã ^ � 	 � 1�  (B) ö w@$

x *�� � YÃ ^ � Y^ � ^ � � 2 � YÃ�YÃÉ Ö V �(C) ö w@$x *�

� � YÃ ³ �o � U Ç Ú Û  (D)@$x *�� � YÃY^ ��Ã	 � 1� :

� YÃ+ 
 

 

 

 

 


 � 

� 
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� � 

� D ¯:$% @$( � Â Ã ; \ 2 E ^ Q) 

1-1(   ) o × <� ó < á q 3 � $) > È E ^ Q / 0 �½ õ Ü Ý �

2 c��� � 
 � ² c»G�� � �Ì(A) o × :A é � 2

�Î JQ�V U E � (B)� ó :A é � 2�Îê � � Ü ´

ñ Î�:Y(C) á q :A é �Î �ÂYQYÃt E ^ � B {

QYÃS ��Ã	1° � 2 (D)¯ l y 8+ 

1-2(   )��� 5�(A)QYÃ��Ã � | �-E � 2 � �Ã� � �

Ã	1:Î  (B)Qã U Gº�� � d 6 É | }H ¥ :Qí Î (C) ñ Î h �÷Î

<ÝÎ ~ � ´ Q�-E 7QY@ S �Î � ^ � @o � · � õ Î ê  (D)A�Q

YÃS �÷�ÃJÝ�ÃY V ��Ã	 � 1:÷ÎJÝÎ+ 

 

2-1(   ) · ~ B� �Q E ^ � Á ; §Ì 

 

        (A)                                (B)                         

  

        (C)                                (D) 

 

2-2(   )��� 5�(A)QYÃ�51�÷�ÃJ1�Ý�Ã1:�-E 71�QYÃ��

21�÷�ÃJ1�Ý�Ã (B)QYÃ�51�÷�ÃJ1�Ý�Ã1:�-E 72

�QYÃ�� 21�÷YÃJ1�ÝYÃ (C)QYÃ�52�÷�ÃJ1�Ý�Ã

1:�-E 72�QYÃ�� 22�÷YÃJ1�ÝYÃ (D)QYÃ�53�÷�

ÃJ1�Ý�Ã1:�-E 72�QYÃ�� 23�÷YÃJ1�ÝYÃ+ 

 
3-1(    ) J * ú Ï J �� w � � ì b c ô h �M 7 C ì y z Q

� Í ´ ô S � % « úÎ � � Í 8 Î M ü ô 8 �¨ b %

� d e Ð +¸ Ñ �% . p 2 { Î � Æ Ç ­ � ](â§)+ 

� Á � / 0 � · ~ Ü Ý B� � � ? 

(A) ñ Î Q ì Î � B Î � Æ Ç  (B)&' B ô S �Q@:Qí Î 

(C)�� w J y z 2:�Î B ô S � æ H « C  (D)&' � 2� U º B ô S � ñ

ÎÆ Ç + 

3-2(   )��� 5�(A) ô S ñ Î � � 3 y z S � ñ Î� t Ð ì Î � h  (B)1:�� w �

Â ÃJ1: x y z � Â Ã&' � 2AÝ$ �  (C) y z � � z �� µ õ J � U º

���� 

����������������

��������
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B { ñ Î � U Æ Ç  (D) y z � � z �� Q � Í � � S U º B Q»� ã U U º �

í � + 

 

4-1(   ) o þ � � ì f s � z � � Í [ � �É 7�o þ � � z s� · ~ Ü Ý B� � � Ì

(A)þ � × � �þ � � ^ � ~ B@$ (B)þ � t � z g W 7 h i ° 1 Q  (C)þ �

¦ � � z s�[ � � �:Y (D) 6 � Í » � 0 þ � 2 ú 7� z j V U + 

4-2(   )��� 5�(A) � z � � � V W V �»V W h ï ¦ �  (B)þ � 3 � Í h � j V �

ø � z s (C)þ � J � z � � � �Ã ° � �Z õ �  (D)þ � �ö w t � ? @�1

::Y¸@+ 

 

5-1(   )$% @$h � � � Â Ã	 � Ï ~ Ì(A) U Ã(B) E Ã(C)YÃ(D)�Ã 

5-2(   )��� 5� 

        (A) E Ã× ´ �Ã�� T C �T î � { � � �Ã� ã È � Ü Ý +  

        (B) 	 �YÃ�� � é U � V �� o Â Ã+ 

        (C) 	 �U Ã× ´ �Ã�h V � � ó ]$% V U + 

 (D)é U �5�Ã°1:�$% @$�± é U ��Ã�	 � 1� ¥ : � �é U + 

 

6-1(    )â§°w ��<� / 0 &' [ � �É 7�U ºâB@$Ì (A)�<� U º¤ ¸

@ (B) �@ ^ <�¸@ (C)�<� ¤ @ ^  (D)�<� ¤ @	 + 

 

6-2(    )��� 5�(A)$% &' 3 � Î � 2��¸# â U º â ã ó Ö  (B)� / 0 � 2

Î ) | { ñ Î h �� � / 0 ¸ � � Î ) Ñ  (C) ~ B$% &' y # â U º â

ã ó Ö  (D)A/ 0 y &' 7� � é U � 2� ø 	º« C + 

 

7-1(   ) � Â Ã ; \ ² × $% @$�· ~ Ü Ý B� � � Ì(A)$% @$ � 2 � é U �5´

&' é� ó � �Ã � | � 2 (B)$% @$ � 2� é U �5´ &' éYÃ Ï ~

� 
? @° � 2 (C)$% @$ � 2 � é U �5́ w [�� � ��ÃY��� 2

� �Ã� (D)$% @$ � 2 � é U �5´ �Ã	� Ï ~ 1� ° � 2+ 
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7-2(    )��� 5�(A)&' éYÃ	 � Ï ~ 1� � � :| ��YÃ� Ë� � YÃë �

&' éÂYV U  (B)$% @$7&' é��Ã� | � 2 � �Ã� � �ÃV U J� �

��Ã¢ � ¸�(C)�Ã	 � Ï ~ 1� ¥ : � YÃ�&' � 7�Ã� , <� ¡ ¸@ (D)

�Ã � E ³ � � B { �ÃY���Ã� Ë � 2? @¥ : � �Ã+ 

 

8-1(   ) · ~ § w B� » ¦ w $% @$� Â Ã� ? §Ì 

 

  

 

 

 

 

 

         (A)� (B)� (C)�<a(D)�<�<�<a 

8-2(   )��� 5�(A)$% @$x *� ÷ YÃÉ Ö V � � 2? @ (B)$% @$x *��

� YÃ��Ã	1 � � 2 � YÃ (C)$% @$x *�ÂY�Ã � | � 2 � �Ã 

(D)$% @$x *� Â Ã� , ^ � ? @+ 

 
� D e:$% &' 
 

1-1(    ) E ^ Q� � ° â§�A<Bå 9 e Yk U À � é <Q é

� 2�Î +� è 6 / 0 �· ~ Ü Ý B� � � Ì(A) A

9 e U À { ÷Î�B9 e U À { ÝÎ (B) A<B 9 e S

Î YÃ� r�1:1 (C) A<B9 e S Î YÃ� r�

1:2  (D)A<B9 e S Î U ºr�1:2+ 

1-2(    )��� 5�(A) 
 k I � A 9 e Î » > { û l 4 �B

9 e Î » B \ ö � ¯ q ö ç | m n  (B) � è � o C

p ± ² ��Y<� æ · �� ³ �Î � � E �� , �YÃ� ³ R �° � Y

Ã� R �  (C)÷ÎJÝÎ p �5 2��Ã1� � :�YÃ (D)Î U º R ��°

¯ è � ñ É R �+ 

 
2-1(   )ú ( Î(Cl2) 5mL � ÷Î(H2) 5mL 3 E �Y� < æ H ô Ú · È b �» � 2 10mL

� ( $÷Î �� ( Î<÷Î< ( $÷�YÃ�� r�BÌ (A)1:1:1 (B)1:1:2 

(C)1:1:4 (D) W X ¸ » � c ) � + 

2-2(   )��� 5�(A) q �Î p � � E �� , �YÃ (B)�Y� æ · �Ã� , è é E

� 


 � 
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���������������� ��������

y (C) E �&' ô Ú ·  ³ ry ´ YÃ� r (D) é { Î é U �YÃ
 7 G]^ YÃ

� V + 

 
3-1(   ) � Á ÷ 3 ñ Î h ö ç 2:Qí Î�$% &' 
� · ~ B� � � Ì 

       (A)� H+O→H2O  (B) H2+O2→2H2O  (C) 2H2+O2→2H2O (D) H2+O2→H2O 

3-2(   )��� 5�(A)&' é� Ñ �ÃÎ �	 6 � Ò   / 0 ¦ w �Ã�¨ C ¦ +<→

/ 0 ¦ w « » (B)1�÷YÃJ 1�ÝYÃ&' �� 2 2�QYÃ�$% &' � 7Y

Ã� , è E y (C)÷¿Ý¿Qí Î&' �YÃ� r� 2¿1¿2  (D)$% &' 
 � é

G õ &' éJ2:é�$% 
 � G « »+ 

 

4-1(   ) � § h ○ ¦ w A�Ã<● ¦ w B�Ã�� 6 &' �$% &' 
' G �   

 �       

 

 

 

        (A)4A 4B→4AB       (B)2A2 2B2→4AB  

        (C) 1A2 1B2→2AB     (D) A4 B4→4AB 
4-2(   )��� 5� 

      (A)A<B� Ò   �E � Ò   ��Ã� � � ¸� � ^ � N k �[ Ö � 4r ¦ w  

      (B) E �e��Ã¸� âB � � [ Ö � r4 ¦ w  

      (C)°� �YÃ p �5å �E ��Ã� � � :�� YÃ� , Yk � 2<2<4 

      (D)&' é � 2:é�YÃ� r�1:1:2 

 
5-1(   )�é U C U � 2�J��&' �YÃ� r��¿�¿��2����1����2&' Â Ã� ?   

â§°w ��»� L I � ' � · ~ B� Ì 

 

 

 

 

 

 

        (A)     (B)                 (C)      (D) 

 
5-2(    )��� 5� (A)$� é 4 5$% � cY^ :1: Ò    (B)$% &' 7�Ã� ,

è é E y (C)$% &' 7�Ã� [ó �r Û J� 
	 � 1� �: � �YÃ (D)

&' � 7YÃ� , è é E y+ 
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6-1(    )h ï $ ö ç �$% &' 
� 4Na O2 → 2Na2O¶ 3 � � &' �Ý�Ã� 16�

��&' 7� � Ï �Ý�ÃÌ(A)0 (B)8 (C)16 (D)32 

6-2(    )��� 5�(A)A�Ý�Ã�1� :[�ÝYÃ (B)ÝJÝ$ $ � Â Ã�� r

� 2:1+(C)$% &' � 7�Ã� , ¸@ (D)Ý�Ã� � $% &' 7 � | ]+ 

 
7-1(    ) ó Y ó æ · �A Î J B Î &' 7 � 2 AB Î �� ¦ 7$% &' 
� A2 +  

B2→2AB�56 $% &' 
»]^ B � Á 8 Ì(A)&' 
h � 8 � ¦ w &' �

± é U �U º Á 8  (B) ± é U �YÃ� r 1:1:2  (C) ± é U �1:�Ã� r�

2:2:3  (D)&' � 7�Ã� , ? @+ 

7-2(    )��� 5� 

       (A) � æ . ê � 2� A�ÃJ 2� B�Ã�� æ � ê � 2� AB�Ã�� æ Aê

� , ¸� 

       (B)5 A2 + B2→2AB�»Î &' é ± �5 2� A�Ã<2� B�Ã1:�� é�    

5 2� A�Ã C 1� B�Ã1: 

       (C) 1� A2YÃJ 1� B2YÃ&' » � 2 2YÃ� ABYÃ� 8 � r=YÃ�

r 

       (D) 1 l ß A2YÃJ 1 l ß B2YÃ&' » � 2 2 l ß� ABYÃ�/ � U º â  

ã ó Ö + 

 
8-1(    ) 3 � [&' ���A�Ã1:�h ï ���B�Ã1:�� �ÃYÃÎ �ú

� J�&' 7 � 2A2B3��· ~ B� �� � � $% 
Ì 

        (A) A B2→A2B3  (B) 4A 3B2→2A2B3  (C) A2 B2→2A2B3  (D)4A  

3B2→7A2B3+ 

8-2(   )��� 5� 

       (A)$% &' 
± é U � � 8 � p �1�1»� ¸ G õ � + 

 (B)&' é�52�E ��Ã� � � :�$% 
�□2;���&' � 7YÃ� , E

� 

       (C) C ¦ 8 � � ¦ � 7 G B � æ . � å ê �Ã� , E y� < « &' � 7�Ã� ,  

¸@+ 

       (D) C ¦ 8 � � ¦ ��] B � æ . � å ê �� ð 
 JE y�/ � � % h C cm �

�� 
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i�5 � � � � � � o 2 p q � � � � \ ] �

 
��GH I 0 �� � �I 0 � 3 K % �� � GH � 

� � " � · � Ò   : Data( Ù / )<Claims( æ ç )<Warrant( F è )<Backing( ' ( )<Rebuttal(&

³)+ H / � Û · ~ ¸ Û : 

 

¸ Û : s t h � Ú V ? 

�: 
 � ! < l ü 3 s t h + 

�: s t »� u F t T � Ú ñ Î�°� 3 s t S rs ¸ Ú ( � s ¸ Ú )+ 

�: 	 � s � 7 � © � 0.1~0.5 g/cm3� ¦ w s �� Ë S � � �º� ñ Î� � ñ Î 

  � U �¸ C 1  �°� s t »� v � U �8 ½ < - 1 � 	 6 s t S rs ¸ Ú + 

a: w ­ � x t � Z ~ u s � � 	 � x t h � � �º� ñ Î� u F U � - 1 <8 ½ + 

y: t S �rs Ú � 	 � t S e D × �� s � ì � s ì $��� ã U e D � U º�°� l 3

� � � s { U Ú +  

 
1-1)�� � 
 � 2 c ï ´ Data ( Ù / )?__�_____ 

( A )�� �� Data( Ù / )�� 5 (A)G ; � � ¼ < : Ý Ù /  (B)G � ° 2 { �� ¼ ½ õ Ü Ý

�� ?   (C)G½ õ � � ' ( Ü Ý � 2 c  (D)G½ õ x x % x �S T ' ( Ü Ý �� \  

(E)G½ õ � 5 0 õ k l � 2 c�¸� � �+ 

1-2)�� � 
 � 2 c ï ´ Claim( æ ç )?__�_____ 

( B )�� �� Claim( æ ç )�� 5 (A)G ; � � ¼ < : Ý Ù /  (B)G � ° 2 { �� ¼ ½ õ Ü

Ý �� ?   (C)G½ õ � � ' ( Ü Ý � 2 c  (D)G½ õ x x % x �S T ' ( Ü Ý �� \  

(E)G½ õ � 5 0 õ k l � 2 c�¸� � �+ 

1-3)� 
 � 2 c ï ´ Warrant ( F è )?___�______ 

( C )�� ��Warrant ( F è )�� 5 (A)G ; � � ¼ <: Ý Ù /   (B)G � ° 2 { �� ¼ ½ õ

Ü Ý �� ?  (C)G½ õ � � �Ü Ý �� ? e o  (D)G½ õ x x % x �/ 0 � × Ü Ý ��

\ � �   (E)G½ õ � 5 0 õ k l � 2 c�¸� � �+ 

1-4)�� � 
 � 2 c ï ´ Backing ( ' ( )? __a_ _____ 

( D )�� �� Backing( ' ( )�� 5 (A)G ; � � ¼ < : Ý Ù /  (B)G � ° 2 { �� ¼ ½ õ

Ü Ý �� ?   (C)G½ õ � � � ' ( k l � 2 c (D)G½ õ x x % x �/ 0 ' ( k l �

� \   (E)G½ õ � 5 0 õ k l � 2 c�¸� � �+ 

1-5)�� � 
 � 2 c ï ´ Rebuttal (&³)?____y _____ 

( E )�� �� Rebuttal (&³)�� 5 (A)G ; � � ¼ < : Ý Ù /  (B)G � ° 2 { �/ 0 ½ õ

Ü Ý �� ?  (C)G½ õ � 5�Ü Ý �� ? e o  (D)G½ õ x x % x �/ 0 � × Ü Ý ��

\ � �   (E)G½ õ � 5 0 õ k l � 2 c�¸� � �+  
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� · � · ��D �H � F 9 · × % 2É �� � S T �́ ¨ [B � ) � � × % 2� Ü Ý �

ï ´ � � Ò   ¿Ù / <æ ç <F è <Õ Ô <&� � � [ Ò   +́ ¨ AB � �§ õ �� �

/ � ¨ [B � ù � �� 5+ 

 
[<��% ú 10.0ß ô � õ � ° 3 � z h � w � � ¥ ô � õ �@$+ ¨ [ � � ô � õ

10.0ß¶ ¨ A � � ô � õ 9.6ß� ¨ ¯� � ô � õ 9.2ß¶ ¨ e � � ô � õ 8.8ß¶

¨ · � �ô � õ 8.4ß¶̈ ¾ � �ô � õ 8.0ß+� { % Ó �ú ? � ± ¥ J�% . � + 

a¿ ô � õ ¨ [ � 10. 0ß< ¨ A � 9. 6ß< ¨ ¯� 9. 2ß… … w � ¬ Ï 0.4ß+ 

�¿ w � p ¬ Ï 0.4ß�°� �� �F � � ð ¬ Ï · x �25 � 7 ô � õ �¸ @ ]+ 

�¿ : [ : � ô � õ � � � @Ï Ì � { { � � x ]Ì 

�¿ � ^ ± ¥ ô � õ �@$� �� � �[ � �É 7 ô � õ � ã U QY@	+ 

y¿»��ô � õ � ® b � v | <v } J v ~ �� � o � � <t Ãy2 Å b É ¸ � | Ã

g � + � t � 6 � � � [ õ � ã U QY+ 

1-1)�� � 
 � 2 c ï ´ Data ( Ù / )?_______ 

(   )��� 5 (A)G ; � � ¼ < : Ý Ù /  (B)G � ° 2 { �� ¼ ½ õ Ü Ý �� ?   (C)

G½ õ � � ' ( Ü Ý � 2 c  (D)G½ õ x x % x �S T ' ( Ü Ý �� \  (E)G½ õ

� 5 0 õ k l � 2 c�¸� � �+ 

 
�¿� 2 { ± ¥ ¦ ¦ ô � õ �· � � U º R � R o �°� �� �¬ Ï � ô � õ @:Î + 

y¿ ¨ [ � 10ß� ¨ ¾ � @: 8ß� ô � õ U º¬ Ï ]+ 

�¿ � è é U � U 7T î Y^ � � V ��� � ô � õ ã U ñ Î h � U º7Y^ 7 @Ï + 

�¿2é ) �. � 4 % x Á � �Y � �   Y^ é U �ô � õ »G3 � � S �t Á � <�

�< Á 2é ¹ � � �[¡ 2éY^ 7 @Ï + 

a¿�¸� } �� 2 c� 	 � ô � õ �b � � ² � � S � | �¸�t �� 2éY^ + 

1-2)�� � 
 � 2 c ï ´ Claim( æ ç )?_______ 

(   )��� 5 (A)G ; � � ¼ < : Ý Ù /  (B)G � ° 2 { �� ¼ ½ õ Ü Ý �� ?   (C)

G½ õ � � ' ( Ü Ý � 2 c  (D)G½ õ x x % x �S T ' ( Ü Ý �� \  (E)G½ õ

� 5 0 õ k l � 2 c�¸� � �+ 

 
y¿ 	 � ô � õ ¬ Ï ] 2ß��� � � 2ß ô � õ ã U U º � í � :Î ]+ 

a¿ô � õ @o : ¸��° ² � t Y^ �� � 6 y° ² � ã U U º é $7 ) Ñ 3 ñ Î h + 

�¿� � � 4 � 3 � � h � ì ô � õ �4 0 �[ � �É 7 � � � ô � õ N Þ +» @ ¬ Ï

� ô � õ @:Î ]+ 

�¿�¸� } ” í � ”��ö w ³ ´ �í � � 0 Q@:Qí Î�¸ û � b � Ü Ý ô � õ �

�@$+ 

�¿� è é U ¯w@$�í � � Í  @:Î �ö w b ´ �ô � õ �, ¸� Í  ��

� :�� 2 c�¸Gb ” í � ” Ü Ý ô � õ �@$+ 
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1-3) �� � 
 � 2 c ï ´ Backing ( ' ( ) ___ _____ 

(   )��� 5 (A)G ; � � ¼ < : Ý Ù /  (B)G � ° 2 { �� ¼ ½ õ Ü Ý �� ?   (C)

G½ õ � � � ' ( k l � 2 c (D)G½ õ x x % x �/ 0 ' ( k l �� \   (E)G½

õ � 5 0 õ k l � 2 c�¸� � �+ 

 
a¿ ô � õ S �QY í � :Qí Î�� ï ´ é $�� 
+ 

y¿�. � 4 � x �� ì $/ 0 ��� ã U U º ì $: Í w�Q<Q ¨ ã U U º í � :

Î �°� �” í � ”�! 

�¿� � / K { � � S � U 	� ô � õ N Þ �t ^ � 2 { Í w� ô � õ �°� �� � ô

� õ � L � 5, ¾ @ :Î 7 8+ 

�¿F è Qí Î� � U �Qí Î� � s� � � N�Î �] � � � S � U \ � Ê M V Î

N�N Þ J, ô � õ U 6 � 	 6 �� �¬ Ï � ô � õ ¸�@:Qí Î+ 

�¿�¸¢ � � } �. �� \ ��� 9 � � / 0 � � × ô � õ �@$�@:Qí Î � �

� ? Î + 

1-4)�� � 
 � 2 c ï ´ Warrant ( F è )?___ ______ 

(   )��� 5 (A)G ; � � ¼ < : Ý Ù /   (B)G � ° 2 { �� ¼ ½ õ Ü Ý �� ?  (C)

G½ õ � � �Ü Ý �� ? e o  (D)G½ õ x x % x �/ 0 � × Ü Ý �� \ � �   (E)

G½ õ � 5 0 õ k l � 2 c�¸� � �+  

 
● �ú ô � õ � ì 7 { 9 e h C U �C U 7 ô � õ � | ¸ @ +7 { Ú f [ � �É 7��

b f s ( $ � � 9 � � Î 9 e S � + 

�¿/ 0 7�� � ô � õ @:Î � V Î ¸�Qí Î+ 

y¿f s ( $ � � 9 � »� � 0 QY�ß Æ 3 �] � � ^ � @s�¦ w ^ � Qí Îä �

:Q�� ; � ô � õ ¸�@:Qí Î+ 

a¿�� � ô � õ »G ã U U º7@:AÝ$ � +	 � ô � õ S � � � �Ã��J ñ Î

h ÝÎ È b � 2AÝ$ � + 

�¿�¸ � :a� 2 c+	 �AÝ$ � � � � s� � � N�Î �¸ / � � � S U \ Ê

M V �ÎN+°� � � � �¬ Ï � ô � õ ¸�@:k �Î � � �, ô � õ L �

¾ @ : ô � õ í Î]+ 

�¿J�. � 4 � x � � � ¾ @ / 0 [ õ �� �� ¾ @ @:AÝ$ � Î �°� ô � õ

� ¾ @ : ô � õ í Î�� � ¼ � �é � @$+ 

1-5)�� � 
 � 2 c ï ´ Rebuttal (&³)?____ _____ 

(  )��� 5 (A)G ; � � ¼ <: Ý Ù /  (B)G � ° 2 { �/ 0 ½ õ Ü Ý �� ?  (C)G½

õ � 5�Ü Ý �� ? e o  (D)G½ õ x x % x �/ 0 � × Ü Ý �� \ � �   (E)G½

õ � 5 0 õ k l � 2 c�¸� � �+  
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A</ 0 ) � � × �% �1/ 0 +��% ú Ï J �� w � � ì b

c ô h �M 7 C ì y z Q � Í ´ ô S �% « úÎ � � Í 8 Î M

ü ô 8 �̈ b % � d e Ð +̧ Ñ �% . p 2 { Î � Æ Ç ­ � (â

§) � Î � ô Ã+� Á ��x *� � × % 2½ õ ]± Ü � 2 c

t . � ¿ 

 

 
�¿ ô Ã � ­ � � � ��Y� U S + 

�¿ 	 � ô Ã � � ���� �� / 0 &' � � õ U º� ï ´ � U &' + 

a¿â� B b ZZ " [ õ +� Ú ��. � ù x Z " �úZ " � 3 A J M É ; �Z " · ·

@ � � � õ U º B �. s { YZ+ 

�¿F è ã U <� U ��) � �é U ã U U º� ã U &' �� é U � õ U º� � U &' �

°� �� �é U ã U D ¹ U º7�é U �Y� [ó @ S ¶é U âu � õ U º� D ¹

�Y� �@ S � � é U �Y� [ó @ � + 

y¿�¸� } �� ² c+é U ã U U ºY� ¸[ó @ S +0˚C�� ã U U º ì $:Q�

x *h ��� Y� � � 0˚C�Y� t ^ � @ S + 

2-1)�� � 
 � 2 c ï ´ Data ( Ù / )?_______ 

(   )��� 5 (A)G ; � � ¼ < : Ý Ù /  (B)G � ° 2 { �� ¼ ½ õ Ü Ý �� ?   (C)

G½ õ � � ' ( Ü Ý � 2 c  (D)G½ õ x x % x �S T ' ( Ü Ý �� \  (E)G½ õ

� 5 0 õ k l � 2 c�¸� � �+ 

 
   �¿�� �� 	 ��� w � J y z &' � 2Î � 	 6 � :Î � Æ Ç + 

   �¿Î � Æ Ç ] ¦ w � Î Q ì Î � +   

   �¿�� �&' � 2]÷Î+ y z � ( $÷Î �Q � Í � � è $% 
 ( $÷(HCl)

�5÷�Ã1:��Î ' V � H2+ 

   a¿�¸� } �� : c�� c � ���/ 0 � 2AÝ$ � ��AÝ$ � Q ì Î � �+ 

   y¿�. � 4 ú - K � ì x y z h � 2]÷Î�°� �Î »G�÷Î+ 

2-2)�� � 
 � 2 c ï ´ Claim ( æ ç )?___ _____ 

(   )��� 5 (A)G ; � � ¼ < : Ý Ù /  (B)G � ° 2 { �/ 0 ½ õ Ü Ý �� ?  (C)G

½ õ � 5�Ü Ý �� ? e o   (D)G½ õ x x % x �/ 0 ' ( k l �� \  (E)G½ õ

� 5 0 õ k l � 2 c�¸� � �+ 

 
�¿� 2 { ô Ã � � � 
��°� �� �� ô ÃS ÂÃ ñ Î � U Æ Ç Q ì Î � �Î � 7

Æ Ç �+ 

y¿�� � é U p � U Ç Ú Û �V U + 

�¿� 2�Î »G�AÝ$ � ¹ �Qí Î+�. % x AÝ$ � JQí Î p � � s� �

� N�Î ¶� � 2 ¸{ Î Q ì Î � �°� �� �&' 7 � 2�Î »G�AÝ

$ � ¹ Qí Î+  
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�¿� è $% @$ó ¶ �&' 7�� 2 � é U +��/ 0 &' 7 � 2�Î ; � � é U �

°� �� ���$% @$+ 

a¿�¸ � :�Jy� 2 c+ � è Þ 
 v �Ã ² �S T ─$% &' ��Ã�	 � Ï ~ �

2 � é U � 	 6 � y z J�� w �1:�Ã�	 � Ï ~ � 2Î +�� w $% 


CaCO3�J y z &' �� 2 CO2�CO2�5�� w �1::Y � � �+ 

2-3)�� � 
 � 2 c ï ´ Warrant ( F è )?___ _____ 

(   )��� 5(A)G � ° 2 { �/ 0 ½ õ Ü Ý �� ?  (B)G½ õ � � ' ( Ü Ý �� ?   

(C)G½ õ x x % x �� � ' ( Ü Ý � 2 c (D)G½ õ � 5 0 õ k l � 2 c�¸� �

�+  

2-4) �� � 
 � 2 c ï ´ Rebuttal (&³)?____ ____ 

(   )��� 5(A)G � ° 2 { �/ 0 ½ õ Ü Ý �� ?  (B)G½ õ � 5�Ü Ý �� ? e o

(C)G½ õ x x % x �� � ' ( Ü Ý � 2 c  (D)G½ õ � 5 0 õ k l � 2 c�¸�

� �+  

 
�¿] � ô Ã � ­ � � � ���� �� / 0 � õ � U º » ! � ô S ñ Î � U Æ Ç ¹ »G

� U º * ì Î � ]!  

�¿�¸� } �� 2 c�	 �âu � Û h ã U <� U JY� ¦ § ¹ · � � v �°� ��

2Î �/ 0 »G p � ñ Î U Ç Ú Û + ê [� � � U º¸�é U �¸� ¯ è ñ É �

°� U º¸� B Î � Æ Ç + 

�¿� : { ]��. � 4 � x ] b ¾ 5 w ß Q � 0 AÝ$ � Î �� c�± � �� w J

x y z &' 7�Î �AÝ$ � ��. ; »� b ��� c � 0 õ � + 

y¿8�úAÝ$ � - ì ¾ 5 w ß Q� B � � ò s � ² + 

a¿�� �[ó � � 2AÝ$ � +F è Þ 
 v �Ã ² ^ µ $% &' ��� w CaCO3 � �

� �Ã<Ý�Ã°� J y z (HCl)&' 7� � �Ã<Ý�Ã	 � 1� : CO2�� ? �

Ã� 	 � 1� :� ? � é U +AÝ$ � Q ì Î � h � B { Î � Æ Ç +�. � Q R /

0 � 0 � � � �� � V � !! 

2-5)�� � 
 � 2 c ï ´ Backing ( ' ( )?___ _____  

(   )��� 5(A)G � ° 2 { �� ¼ ½ õ Ü Ý �� ?  (B)G½ õ � � �Ü Ý �� ? e o

(C)G½ õ x x % x �/ 0 0 � Ü Ý � ± �   (D)G½ õ � 5 0 õ k l � 2 c�¸�

� �+  

 

 
¯<J * ú
 � þ � � ì n Q� 9 e h �H �% É } ; � +̈ [ � �þ � � S ò s è � +
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Î&'��Y Ã� r � 2¿1¿2+��� � �/ 0 � Â Ã� ? â §°w

� / � 2:1:2+ 

�¿5 � � Â Ã� ? §����$% &'
 G : 2H2+O2→2H2O� � æ . ê �e� ÷ �

Ã=� ê e� ÷ � Ã�� æ . ê � 2�Ý � Ã= � ê 2�Ý � Ã�/ � � Ã¸ ~ � � + 
a¿�. % x �$% &'� ÷ ÎJ ( Î&'�2 ( $ ÷ �&'
 H2+ Cl2→2HCl�°�
&'� 7Y Ã� , � � E y + 
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y¿¸��¸ � :a� ² c �� è $% &'� � ¿$% &'� � Ã	 � Ï ~ �¸� Y Ã

	 � Ï ~ �2 Y Ã� ÷ ÎJ 1 Y Ã�ÝÎ&'2: 2 Y Ã�Qí Î�&'� ` � 3
Y Ã�Î  � �&'�&'7�2 2 Y ÃÎ  +°� &'� 7Y Ã� , ¸
 ó E y + 

 
5-5) � �� 
 � 2 c ï ´ Rebuttal (&³)?_______ 
(   ) � �� 5 (A)G � ° 2 { �§¥W X ½ õ Ü Ý �� ? (B)G½ õ � � ' ( Ü Ý ��

?  (C)G½ õ x x % x �$% &'
 ' ( k l � 2 c  (D)G½ õ � � 0 õ k l � 2

c � ¸� � �+ 

�

�
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i�:� � r � s F \ ] �

 

r � s F \ ]  

t � u v 2 w k  

 

����� 

    � �GH I 0 �� � � I 0 � 3K % ¹ � % � � �L � GH �) � � � ß GQ R 


� �Y Z �t � õ � I ¹ ^ � ° D +3 w [D h�§ [�� � � ù � �t3 ù � � È ù +

â u � ¸� U p ^ w [�D , ° ° � ° D �H U ° I 0 0 1 � �I 0 0 1 � � ) � 5 ½

� ² × + 
1-1. ± � ) � å�E �¥ö<	 º ��o � ¬ ­ � +� h[� � ú � æ � : ® á ¯ ¥

ö�· ~ � [�
 ` � 8 �Ì 
(1) ® ¯ ¥� ¬ ­ 	 º r ê [� � ö ¬ ­ �	 º � 	 + 
(2) å� ¬ ­ ¸e¥öâ B � � . �	 º � � E �+ 
(3) � ö ¬ ­ �	 º r ® á ¯ ö� ¬ ­ 	 º � � 	 + 

 
1-2. � ° � è �� 5 � ¿ 

(1) 	� ® á ¯ ö� ¬ ­ � ³ r s �+ 
(2) 	��[ \ í · æ � æ � R � �� 	 º ; � R �+ 
(3) 	� ì é  ° : ® ¯ ö��� | x [ � 	 º + 
(4) 	� ¬ ­ ^ �« C ¹ ¬ Ï + 
(5) 	� ì é  t ° : � ç ö�� Ï �	 º ��

« C+ 
 
2-1. 3 � §h�å�º ± É   ] E � S ��Q�å

�º ± �¥ö��o y E �+3 � §h��

å�o � �[�� b c G �� ê [�� þ G

�+å� �  ¥öE ��] � þ � �	 º r

b c � � � 	 + ! b c � � ì º ± 17��
� b c � ² { º ± � è Â � � 7�� º ± �

Q × ¦ § { Ó � 6�× ° + ± â �. ú þ �

� ì º ± 27� H ° Q � � ¦ § { � � Ó �Ì 
(1) �º ± 1�Q × S � E �( Ó � p � 6)+ 
(2) r º ± 1�Q × � � S ( r Ó � 6 � � S )+ 
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(3) r º ± 1�Q × � � � ( r Ó � 6 � � � )+ 
 
2-2. � ° � è �� 5 � ¿ 

(1) 	� þ � ² { º ± è Â � � � s þ + 
(2) 	�å� � öé � ¸�� F U° G :�+ 
(3) 	� þ � �	 º r b c � �	 º � � 	 + 
(4) 	� b c � ° � :� æ H r s o + 
(5) å� � � ³ E �+ 

 
3-1. � §�å�º ± �[� 8 � r s ¤ �[� 8 �

r s ³ +å�º ± � �E �� Ó �+3 ¤ 8

� �º ± hc ì Q� � Q × ¦ § { Ó � 4�
× ° �§ A�+� 7ú ¤ 8 � º ± h�Q�c

ì ³ 8 � �º ± ��� Q × ¦ § { Ó � 6�
× ° + ± � å�º ± p � ñ �� � 7úQC

ì ¤ 8 � �º ± h� L { Q × ¦ § { Ó � 6
�× ° + � � â u ú� � Qc ì ³ 8 � �º

± h� H ° Q × � S � � � Ï Ì 
(1) �© Ó � 8�× ° + 
(2) �© Ó � 9�× ° + 
(3) �© Ó � 10�× ° + 
(4) �© Ó � 12�× ° + 
(5) � ¦ y � + 

 
3-2. � ° � è �� 5 � ¿ 

(1) ) �E Á W ý ¸ » �	 6 � c ) � ù � + 
(2) 	�M � ¤ 8 � º ± �Qc ì ³ 8 � �º ± h�Q × ¦ § 2� Ó ��	 6 7 �

� Ó � � ' V ¦ § 2� Ó �+ 
(3) 	� ¤ 8 � º ± ¦ § 2� Ó ��8 ´ ³ 8 � �º ± � 3 �� ¦ § 3� Ó �+ 
(4) 	�¨A� ³ 8 � �º ± | ³ ] + 
(5) �. è é / � Æ ú ¤ 8 � º ± �Qc ì ³ 8 � �º ± h�tC � ; � �7 »�

� õ � � �� � + 
 
4-1. � 3â u úQc ì ³ 8 � º ± h�3D , 5h� Õ Ý E ���BQ × ¦ § { Ó � 11

�× ° + � � â u ú� � Qc ì ñ � ¤ 8 � º ± h� H � � I Q × � ¦ § { � [

� Ó �Ì 
(1) �© Ó � 7.5�× ° +� � (2) �© Ó � 9�× ° + 
(3) �© Ó � 8�× ° +� �   (4) �© Ó � 7 Ì 1/3�× ° + 
(5) � ¦ y � + 
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4-2. � ° � è �� 5 � ¿ 
(1) ¤ 8 � º ± � ³ 8 � º ± Q × ¦ § �r Û ' V � E �+ 
(2) �. è é / � Æ Q R > È � ; � � 7 G { { � � ù � + 
(3) ½ _ �W X ¸ » �B�. � c � ó � � ù � � � [�+ 
(4) 	�¦ [D Q × N 2� Ó ��°� � [D �ö` h�� ' V N 2� Ó �+ 
(5) ³ 8 � º ± Q × ¦ § 3� Ó ��c ì ¤ 8 � º ± ��ú ³ 8 � º ± Ó � ¬ x 2

; � ¤ 8 � º ± Q × � S �+ 
 
5-1. 3 � §h�� ´ ¦ µ � ¯ ô ¯ +3 w ô ¯ � 9 Î p µ

� h ï 	 é� ¯ ô 1� ¯ ô 3�� � E �� ¯ ô 2
� [ \ + ¯ ô 1� 2 9 Î µ � 	 º � 10 Ñ × �	

é�̄ ô 3 9 Î µ � 	 º � 5 Ñ × �	 é+¶ Ã�"

# 9 Î �	 é�»� � 7 · ­ � � � · ­ ��É �

»� t I º �+ ± � � : � ! õ � �� · ­ �É �

Á 8 � � � ¯ »� � � ! õ � � Á 8 Ì 
(1) � � 1 ô ¯ ; ! ] +  (2) ¯ ô ¯ p »�  
(3) ¯ ô 2� 3           (4) ¯ ô 1� 3 
(5) ¯ ô 1� 2 

 
5-2. � ° � è �� 5 � ¿ 

(1) � è é B b � � � ¯ ô + 
(2) � è é � r s 9 Î µ � 5 Ñ × 	 º � 10 Ñ × 	 º � ¯ ô + 
(3) � �� � ¦ �¸�+ 
(4) è é x Ü 9°�»G�r s + 
(5) 	 º �¸�+ 

 
6-1. e� b c eh�p � ì 20 ¸ u ¹ �� w �

b c e�å Î p � º ü �+b c e 1� b

c e 2� ó Â Y t � s � � " ­ � �b c

e 3� 4 � ^ � t � s � " ü +� � b c

e � ° �� 
â §°w �� 7 ! � � b c

e � ° 3 z s è ¯ ·· Y [ +·§ v w ]

^ � t � s � " ü �u ¹ � , + 
� �/ 0 v w õ u ¹ �&'� Ì� � � &

'� 0 u ¹ I � ¹ 9 V � 
(1) 8 z s è ¯ �&'�] 8 	 H ^ &'+ 
(2) 8 	 H �&'�] 8 z s è ¯ ^ &'+ 
(3) 8 	 H � z s è ¯ p �&'+ 
(4) 8 	 H � z s è ¯ p ^ &'+ 
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6-2. � ° � è �� 5 � ¿ 
(1) �� � �u ¹ Y Õ 3 b c e 3� » Î �] f � ¤ Ñ Õ 3 b c e 2h+ 
(2) 3 b c e 1� b c e 3h��� � �u ¹ p ¸3eÃ è Â + 
(3) u ¹  � è ¯ 7 2 � @ � � � u ¹ ¼ R è é &ù 	 H + 
(4) � Â Y �u ¹ p Y Õ 3eÃ� » Î �� � t 9 � �eÃ Î + 
(5) w [� b c e�å Î ¤ �[ � u ¹ �Y Õ + 

 
6-3. 3¨A�/ 0 h�B b ¸� É � � ½ ¹

Ò f s � è ¯ + � / 0 �� u ¦ w ´·

~ § w h¿ 
     � � W X v w õ � � u ¹ �&'� ? 

� � � �&'� 0 u ¹ I � ¹ 9 V � 
 (1) 8 f s è � �&'�] 8 	 H ^

�&'+ 
(2) 8 	 H �&'�] 8 f s è ¯ ^ &

'+ 
(3) 8 	 H � f s è ¯ p �&'+ 
(4) 8 	 H � f s è ¯ p ^ &'+ 

6-4. � ° � è �� 5 � ¿ 

(1) w [� b c e�å Î ¤ �[ � u ¹ �Y Õ + 
(2) u ¹  � è ¯ 7 2 � @ � � � u ¹ ¼ R è é &ù 	 H + 
(3) 	�u ¹ � ¤ Y Õ 3 b c e 4h�] � b c e 3h�u ¹ �� Y Õ 3 » Î + 
(4) �� � �u ¹ Y Õ 3 b c e 2� � Î �]^ �Y Õ b c b c e 1� 3� è Î + 
(5) �� � �u ¹ 3 b c e 1� » Î �� � 3 b c e 2� � Î + 

 
7-1.¾�� � ¥� � � t � Q Ó ¾ h�t¤ " � ï � + � ¾ � � � �o �¥ö p E ��

] � �¯ � � � � ð s �� ? ¯ � � z s + ± � ó l Z J Q ì Ó ¾ h� ^ í S 2 ��

t ¿ õ [ � � � + ¿ { z s � ® à �� Ï Ì 
(1) 1/6� ® à       (2) 1/3� ® à  
(3) 1/2� ® à       (4) 100À� ® à + 
(5) � c � ó  

7-2. � ° � è �� 5 � ¿ 
(1) 	�¾ � � � h��¯�� z s �+ 
(2) ^ � � c ² × � [ � � � �t ¿ õ � + 
(3) ¾ � � � h� � �[ � z s ��t ¿ õ � + 
(4) ¾ � � � h�¥ö��o p E �+ 
(5) ¯ � z s � � â h� � �[��t ¿ õ � + 
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8-1. Ó ¾ h�� ì � ¥� � � �� h z s 3�<ð s 4�� � f s 5��ê T ¨ � ì Á

¥ � � �� h z s 4�< ð s 2�� � f s 3�+°�� � � p t � ì Ó ¾ h�t

¤ " � ï � �¸»� ; 2 �� ¸»� b J � s ¥ö�+ � 7 � Ó ¾ h ¿ õ [� � � + 

 
H ° ¿ { z s Á � � ¹ f s Á � � � ® à �� Ï Ì 
(1) W X ¸ » � � c � ó +� � � (2) 1/3� ® à + 
(3)  1/21� ® à +� � � �   �  (4) 15/21� ® à +� � (5) 1/2� ® à + 

 

8-2. � ° � è �� 5 � ¿ 
(1) å�¥öh��[ � � Á �+ 
(2) 21� � � h�� 15� f s � z s �+ 
(3) ^ � � c Î Þ ¿ õ � � � � � � � [ � + 
(4) 21� � � h� � �[��t ¿ õ � + 
(5) 3�h � � h�; �[�� � z s � Á � � ¹ f s � Á � � + 

 

9-1. Ó Â Ã Ä 3 ? � Ã Å h�� J Æ �� � � � J Æ � Ç � È �� . � É Ê � ë s � �

s � � ò s +	� � õ � ; � � � Ó Â Ã Ä : � Î Þ J Æ � ? � J Æ É Ê � ë

s � ß �E Á � +°� ? ° Ë ] Ã Å ó Â Y ­ Æ �°� J Æ �t � ; � � . +·

§h� J Æ ; � ? É { �¿ 
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� �� J Æ � ? � J Æ É Ê � ë s � ß � ó � Á � Ì 
(1) ¢ Ì � ó � Á � +(2) ^ � Á � + (3) � c Q R � � �L � + 

 
9-2. � ° � è �� 5 � ¿ 

(1) 	� w [ � ¡ ? � J Æ p � É { [ � + 
(2) 3 J Æ Í Î � J Æ É Ê ë s »G� ! 	 ¦ � Á � + 
(3) � � ° É { � J Æ � º ¸ » � � c Q R ) � + 
(4) �� � È � � J Æ �� . � É Ê p � � s �� � �� � Ç � J Æ p � ò s É Ê + 
(5) ì J Æ R � R È � � � . � É Ê � � R � R � + 

 
10-1. ·§h� . § � � b c * �� � \ ö �2Â ã ä � � 2Â ã ä t o � � ¬ ­ , ó

3Q Ï è Î + � §h�ú b c * u ü ö ç � � 3Q Ï h�ã ä +6 ��ã ä � þ

� � Ð ~ � b c * �Q × � � ¦ § + 

       

� � ; � �� u È �õ [�� Â � ° D ¿� � � b c * h�Q × � ¦ § W Ì»G

�^ µ � ¿ ö ç �x :h�ã ä �ÝÎö ç 7��2AÝ$��	�ÝÎ � c þ

� � ^ 3Qh�]AÝ$�»� �	 6 ö ç �2�AÝ$� þ � � � ^ 3Qh�

1 Q b c * S � æ H @o � b c * S �Q × 	 6 � ¦ § + 

± � ½ _ � ¦ Ý �°��/ 0 Ô F � F X �t Ñ T _ ) � [ � 
 k � � �� � �

Ò õ 0 � ¦ Ý Ü Ý M »GV Ì 
(1) � Qh Û   ] AÝ$��t	 � ¦ � �/ 0 � É } Q × ¦ § � S �+ 
(2) Q × �¦ § � 	�ÝÎ t � Í ] �°� z � �	 � / 0 � � × Q × �¦ § � 	

�ÝÎ� � Í + 
(3) � � [�8 9 1 �@| ã ä �� , � � 72 2 / 0 � u � ß � B ¸�+ 
(4) Q × ¦ § �»G � 	 � 	� ã H �°� G È [� - e�t3 - e� » Î � [�

Î � �tú ö ç �ã ä � ° ´6 � ° S + 
(5) 	 � / 0 �t� ó } º ü °��F @ Ó �� 7¨ Q R Q × ¦ § �I º + 

 
10-2. � [�/ 0 �� u �¨ 10-1 D h°½ { ��ú� v w õ � �^ µ »G� � �Ì 

(1) Q × ¦ § � S ��M � �/ 0 E �+ 
(2) Q × ¦ § � S � r M � �/ 0 � + 

        (3) Î � Æ Ç ] +                                     
        (4) Î � U Û ] + 
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11-1. [�% 2ú[ ë Ó Í � 3v Á Ô ·; � �° 2 { �� u â ·§°w � z Ó � 3v Á

Ô · 2 ­ � 6 � [� Á � +] � 3[ ë Ó h ë ì � ë y Q7�% 24 5 v Á Ô ;

� 7�� � z Ó � �¥ö ¢ Ì @o ] + 

 

� � ; � � u È ­ ] [� U � Â � ° D ¿� � � z Ó � �¥ö�@o Ì 

� � �å�»G�^ µ ¿¨[�^ µ �y V Ã� $ V Ã� ( V Ã�L Õ Á B Ö �	

6 � Á B @o ] +¨A�^ µ �Q Y Ã � { y V Ã� ã È �	 6 Á B S �Q Y Ã;

t ã È õ � �	 6 Ó � � Í Î ; @o ] + 

�] 0 � � � ^ µ � � % 2B b ô ° } � y Q�� U � � �	 º � Y \ ���� �

[ � � �Q� × Ø ¾ �t � ± � × Ø ¾ ; 6 Ó � �Á B Ö +6 / 0 h°B b � × Ø

¾ Q � �Ù / 4 x z � �	 º I º �� 7 � ì y Qh å Y [ �̈ ¿ õ � I º Q ¾ �

	 º + 

· ~ � [� Ü Ý »� � × ¨[�^ µ � � � �Ì 

(1) Q ¾ �	 º ¬ Ï + 
(2) Q ¾ �	 º E �+ 
(3) Q ¾ @o ] + 

 
11-2. · ~ � [� Ü Ý »� � × ¨A�^ µ � � � �Ì 

(1) Q ¾ �	 º ¬ Ï + 
(2) Q ¾ �	 º E �+ 
(3) Q ¾ @o ] + 
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i�x   � � � � � � G [ O y , L M (z ] {) 

�������� 
� �� �� �� � 

 
��� ���� ���� ���� �  

�

�

�

�

�

� D [&�

éU�

@$ 

�

�

�

�

ÙÚÍ 

[<� � � ° D 1 = > � I 9�

� \ § µ ö �

Ù ` CU ¦ � s � �  �2 ¦ s Î  �

Ú ` ù z � Û s � �[ � �É 7 s � @ � ] �

� ` 8 ¾ 5 w ß Q � Í ° Î ø � Í : ï ² �

¶ ` �� w C x y z 7 � õ Î ê �BÎ � Æ Ç �

Ü ` o þ � � ì � z � � Í 7�o þ � @: z s �

Ý ` � z � � Í Cì � $ � � Í 7� � Í � ð s �

� H 3· ~ Þ × ß ì Ù<Ú<�<¶<Ü<Ý��

@$7�� U ä �2? @��& à à à à à à à à à à à à à à à à ��

@$7�� U�2? @��& à à à à à à à à à à à à à à à à à à ��

A<o 1 � � �

¯<� � 7 ° D 1 = > 7I 9��

á D , â � � � ° D 1 = > � I 9�

e<= > - � 1 $ ð <§ö n % 9�����������������������������������������������������������������������������������������������������������������������

�

�

�

�

�

ÙÚÏ 

[<� � � ° D 1 = > � I 9�

�· ~ Ùâ Ý�@$h� � � � é � @$� � � � $% @$��

1Ù9 	 
û D �

1Ú9 Y � � S �Q S U Ç Ú Û �

1�9 3 s ã é R è � È b �

1¶9 � 8 \ 
 ö ç �

1Ü9 ½ A û A �

1Ý9 ù z ? S � ù z \ 
 ö ç 7@Ï �

1 ä 9 ù z ? S � ù z á ° [ � �É 7@Ï �

A<o 1 � �          
¯<� � 7 ° D 1 = > 7I 9   
á D , â � � � ° D 1 = > � I 9                                                       

 
 
 
 
 
 
 

 
 
 
 
 
 
 

å� ì $:Q<QCU :Qí Î µ ö �

[< È 1 ° D ��

�ú�� CU ì $<¹ úQCU @:Qí Î�3 � @$�x *

h�éU�� U� ß �2? @?���������������������������������������������������������������������������������
1Ù9 ¢ � ? @�

1Ú9 Â Y ? @��

1�9^ �? @���
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� D A&�

é � @

$ 

�

 
 
 
 
�

�

ÙÚÍ�

 

á � � : c �· ~ � [� § Ó � � � ��

1Ù9CU � ? @éU�1 :+�

1Ú9 è é u CU * �7 G { Î ? @
 ` +�

1�9CU 7éUS �1 : × E �+�

A<2 Å hQ�@$µ ö �

¯<n % �É �

æQ�¯ w @$ Á ; � ¼ �

e<� � � ° D 1 = > � I 9��

�ú�� CU ì $:Q<¹ úQCU @:Qí Î�� Ut ^ �?

@+ � � � Â Ã ; \ � 2 ��<Q<Qí ÎT ; ? w ¸��

� � � 	   � :�������

1Ù9¯� ö w ·�Q Y Ã� ò �o ¸�+�

1Ú9¯� ö w ·�Q Y Ã� ò ¥ö¸�+��

1�9¯� ö w ·�Q Y Ã t Y ^ �* �¸�+���

1¶9¯� ö w ·�Q Y Ã d 6 É � Ö V ¸�+�����
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