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ú ¢ş �+Â ù3�hC ª �<(sS � �+¹ ª x� ¬7C�



�

�

0Ñ�

l 8& Þ ß � � | + · ¸ 3�¿ *��+ÑU ¹ . / 6s S » ^ Ò 3Ø a

º3* ØÔ4��

0� � 8� ¿ Ø P +°" si3I » ¼ ç & Ï ½ 3Cognitive Load436G �

Ï y ö � 3Menu4¹ f̀ 3Icon43�» ¼ Ø P � �� �	 � C�

5� _ �V½ ã¹ � _ �O "+H ¸ ¡% & CO � FÞ �= í �   ß � ¾ �

A B 3�� ù ��² +ê © N C�

Ó� ¹ � O "��Y °�3-û = y � , 3Z � � �� ���²  (¡Ú ¿

0 & Þ C�

Ô� G � � � � �+̧ (3¬��² y ï ß 0 & Þ ¨ � (h3t d I Y F

Î� 3�Í¡ � \� ¿ Ø P aC�

Ñ�Ú ¿ ��Y °3G � � © � � ¡ç & Ã Ä 3¬��² ø ªKÀ ß � 3

Deep Procseeing43�Í8Ø P � � 3Retention4§� � C�

Ò���² x> ¤¥ +Z vÔ Õ ��D ú ¹ -û C�

Ö� Á ù��² +" # ¦ � 3Mental Model4¹ þ ê & ïC�

Ø� [ Ê Paivio319754+6 ;(¶ × 3Dual Coding Hypothesis43% & �H

� B 1 3Visual Images4¹ � ©  (� ¡ � 3Z [ 6G � ��² �O +%

& C ª u v 3kfÎ(f�(I 1 (� V(ë � gH ñ � ã n 3�z 5

��² Â � +u v C�

1� Ã Ä 6G � & Þ z +Ï y 3�Í��² ø _ � " ý C�

ú �� D § 3¬7�� � � ¾ �¿ *��9 � Ì· ¸ 0 ² +R Æ3y ï ù

C �� � � +WX C j G � ¾ ' *3�kx� q � r c |45 +�¿ *��n

�3üxÑç � V� G � �� Ø P  ( Ð Z +45 � ((�((© 0 ( � (C

�k<x�ÑU4� +�� Ã Ä 3��� y ¤ª � ���� � z 5 � . �Ø P

+Ï y C¶ È Ì Å ~ f� +� � Ð l � G � +3D� � ½ 9 <� ¨ � � § _

�x�¶R °� � �0 c |¶È  (n �+' *C�

9999����: , ; < = > + ,: , ; < = > + ,: , ; < = > + ,: , ; < = > + , ����



�

�

0Ò�

� � � 0 ¼ é��ÌË�= í +� Æ Ð Þ � G A B +3 õ ö © Y ü= � í

3gj s�� í H ¸ �� (O � +� �s̄ ��C�

ªI �Æ +Ç ;ô 8Edward L. Thorndike31874 ~ 19499 G A � �� 8law of 

exercise93� J W3* ØÑ43 ç I ��+ È ¦ � � ( # � �  Ð+ z �D 5 µ

C�

ç & � Æ + É Ê Ë (Bloom9� È +$ �TO e +  z ¹ � � ��W_ � aÒ

µ Ë T¼ é��Wx��� F Þ +�� ¼ é� � +ë ì ��� � 3 � � þ 3*

Ø14CÐ µ ¼ é��8Mastery Learning9Ì	 ��² þ ß � Ó Y ° Ì Þ à Ç �b

� ã 3 � �b � ã hps_ �Å ÆC��² �� G _ �� ã hè � � ü � ã +

Å Æ3� G Å Æ C x�ø w § S _ �� ã Í E ��WÙ ¬ s� G 3Ò í _ ��

ã � ��_  (� Å ÆCk[ 3Ò � ��� px�s §T¼ éW+Ó û C�

õ ö T¼ é��Wx��� F Þ +�� ¼ é� � +ë ì ���3g� ª+

�Õ 0 ��i j l � G � ¶ � +�� ¸ (3 Z I T¼ é��WZ "� � G � T

Ô ï W�+�� � �� O � ��(Å Æ3ü��k Î × Å Æ3gÌ� � � ¸ l

� G � ¶ È �� Cm ° ± +�� � � ¾ �¿ *��q ÀÁ Â � Ó ��(# å Å

Æ0 � h+ ! " 3�kx�7 � í +¦ � � �A � |¤¥ ��¬7+��C�

� S $ hx�¤¥ +Ç ! a l i  Ðr � �3Ï§ ¼ é I  C Z I = Ì ¹ 9 Å

Æ3Ð �= � Ð B � � e ¹ + g � 0 N 7 ¥ å 3§= � Ð B ý =  ( � S % Ù

D? �k Ð ê (í � � Ñ ¡ K � ß Ò CD� Ð s+# å Å Æ( ! " pÌº Ü �

è Ã Ä 3= Z gó �kÎ × 3T¼ é��Wß Z [ Ï à Ìxª+C�

????����@ A < B C@ A < B C@ A < B C@ A < B C ����

Ç ; ô Â Â G A � � � � 3§ µ Ë +� � � 8law of effect)+O "z C È ç

I ��*� � 6hÝ§ Â �* � � +Ã Ä 3Ò ��+ È ¦ ( Z D z µ CD Ó Ô

}8Skinner 31904 ~ 19909 [ Ê � � � §ø _ � r G A z µ �78�Reinforcement�

9^ � 3º Ü r × b z µ +̂ Ò 3I � Ú kS �3� J W3* ØÑ4�



�

�

0Ö�

0� z µ N8Reinforcer9¹ z µ �7(Reinforcement9��*ú � � �A c d �

6Ò xÝ§�*Õ © +¦ � 8Ë kö 5 Ö � 93ü Õ © +¦ � è I z µ N

W� 8z µ N+A � ¬ÝS  A � � í ã j �3�*ö 
 � í � 6+̧

� z 5 3Î̀ z µ Nú �*3 � z µ �7C�

5�^ z µ N8Primary Reinforcer9¹ ^ z µ �78Primary Reinforcement9�Ï

� Õ Ô �*Z v+� � N8k× N9 
 I ^ z µ N3Z ^ z µ ND3 � +

z µ �7
 I ^ z µ �7C�

Ó�  z µ N8Secondary Reinforcer9¹  z µ �78Secondary Reinforcement9

�Ê ² 	 R ��D� � Õ Ô �*+z µ N8ký �Þ DÝ+Ö Ú 93h²

	 Z  z µ ND3 � +z µ �7
 I  z µ �7C�

Ô�c z µ N8Positive Reinforcer9¹ c z µ �78Positive Reinforcement9��

*� 6h+� � Ny µ d ü � 6² 
 I c z µ N3Z c z µ ND3 � +

z µ �7
 I c z µ �7C�

Ñ� Ï z µ N8Negative Reinforcer9¹ Ï z µ �7(Negative Reinforcement9��

*� 6y ¬� �*Ø Ù +� � NÚ  ² 3ü � � Nè I Ï z µ N3Z Ï

z µ N+÷ ø D3 � +z µ �7
 I Ï z µ �7C�

z µ N+Î Û sË5 � � 3<ÌI J ��� � +O "Z n ��

0� � è z µ 8Immediate Reinforcement9¹ Ü Ý z µ 8Delayed Reinforcement9�

Ê ² 	 �*Î� c d � 6hè � ¨ Ö Þ Wh² 	 �*Î� c d � 6h3

� R G _ ] �� C � ¨ Ö Þ C� a�Ê ² +� � � â C�

5� e E z µ (Continuous Reinforcement9¹ FÞ z µ 8Partial Reinforcement9�

Ê ² 	 ã"�*V A c d � 6è � ¨ Ö Þ Ch² Ò ãö 
 FÞ c d � 6

� ¨ Ö Þ C�

�k����x� = 7 z µ �7� z ø ��� � 3¬7�6 ê © S » ^ Ò

3Ø aº3* ØÔ4��

0� Ã Ä ¡z µ �¹ � � � 6� |��² + ß̂ (Ó û (¹ Z vC�

5����² s §��æ P �36� ¨ c z µ 3D� Ð � ¨ �z µ 6���



�

�

0Ø�

² l � ¾ Å ¡= à ç 3�# á ��� ¸ C�

Ó� Ã Ä 6ü Ì+ � z +¹   � z +3D= Ìâ � z +C�

Ô� ú 8c d +Ã Ö6� ¨ � è Ã Ä 3g= » ¼ G û +ã Þ Dä : Â ��Y

°C�

Ñ� ú 8� � +Ã Ö6� ¨ & Þ z +Ã Ä 3Informative Feedback4¡× c z +

Ã Ä 3Corrective Feedback43G ` I ì Ã ÖÌ� � +3� � ��² §K

w r " ý C�

ç & � Æ +�² ç I � 6hA � + � � N = ãÌ z µ �7Dq 3 � t<Ì

_ 5 O "+Ã Ä 3 � G � ��² _ �& Þ 3¶�& Þ R ��² ¤¥ ù ½ hx�


 ù ��² ~ c � � � +� 63üV A c d +� 63Mayer319874C�

å u Ë�� Æ + × � = í 3g ú Ã Ä O "z + â � Ì_ � +Cm ° ± a+

�¿ *Ã Ä Å Æ0 Ç È Å ÆÉ p G � Â � è z +Ã Ä 3r s� è z µ 0 e E z

µ +Ï y 3��� x�� è & v ��+à � 3ü > Ã Ä + × b ~ c ��+ � �

C�

�

�	 ��	 ��	 ��	 �����% & ' � " # ( �% & ' � " # ( �% & ' � " # ( �% & ' � " # ( � ����

��������� � � 
D E� � � 
D E� � � 
D E� � � 
D E ����

�¿ *Ì¬7�5 = í +¿ *Ð ¦ |Dà +3 � x� j G Ç ! B ¹ � ¡ ²

= ¬7Ç ! <x� ¹ � C�¿ *x�Ì� ð( � ë ( ë « (f�(� V0 I ü

C � 8% ° " + æ � 3Ç ! �¿ *â [ � ¸ (¬7 2 4 !* � 7 � B ¡ � CgÌ3�

Ìs � È +� � B Å � ( � � �¿ *% & 3 1 Ì� 1 � � C�¿ *� ¸ Ìs�

� Ï y +3<� ¸ (Àá ° ç �i ½ 3' � � 	 !% 
 � 	 � 4 � � � � � � � � � 356 6 6 4C�

l 89 Ú ç Y 3Q ú x�Ý§� �H ¸ ��



�

�

01�

0� ¿ *(Media)�Å è & Þ +¿ Ç CË k� ð(fü (� ë bg3Ù xß �

*Õ Îs +& Þ Å � � È O C�

5��¿ *(Multi-Media)�Ë��9 +¿ *Ü í ¹ � ² è 
 �¿ *C/ "�7

Ìx yÐ "Å s & Þ +Y °3G Y é � +� � CË k� ê +Ç ! px�

í �ß � � ð(f�(� ë (I ü (� Vbg�5 ¿ *C�

Ó� � ¸ � 845 ¿ *Ð Z +°" æ � 3� � ÌI 1 0 fü 3Ð �� ¸ ÌÍ

7� °" + CD-ROM�B ¡ � C� � Ò Z I USB ë ® �ì � +:; à é

� °" = > G �3Ð �æ Ê q = � i8 CD-ROM C y ¡ � Â C�

Ô� � B̂ � 8� 1 � � +. s 3�WWW�9 <x�¬7�¿ *+67C�

��������� �� �� �� � ����

� �+Ç ! 67Ó � ¡ DVD I ü � pá s�� +Ï y 3í 
 �� � �¿ *

C_ p ú �� 8Interactive9+ù½ kS 3Free On-Line Dictonary Of Computing4

��

Ç ! Ó � � � ª�6 ü s_ � Ã Ä �¬7² Ã S �ä w 	 � 3 Ë k Ç

! ° ç 3 � (g ó ¬7² ä w 	 � h C î ú ä w +	 � � ª � ú + � 6�

�C¶� Ç 8Ç ! � ¬7² � +�� Ï y Ã Ä x�Ì ì ¡ ( � ë ( ï ð ¡

² � È +ä w ñ I C�

<� Ì× Ç ! a+Ó � ¡ DVD I ü q = 1 Å Ü Ù I ® _ p Ì_ � � ª§ò

+3 � (s Ç �+ Ã Ä ö Ûg ó ¬7² ö 
 3�¬7² Ã S ö � Ã Ä �3Ó �

û > Ê ä w + � � � � ú 6+ ß � 0 Ã 6C � � $ + Ë È � ÌÇ ! ° ç 3 � �

t � Ì_ 5 �� � +�¿ *Ó � Cä w +� � Â Â Ã Ä � 3<x�Ì ì ¡ ä w

(ï ð � Ô (©\Ì� ë ¡� � ä w � � C�

!!!!����� � �� � �� � �� � � � �� �� �� � 
F G
F G
F G
F G ����

�¿ *�� ¹ Å Ü +��s� � + r � 3 Å Ü +��Ì�� ð I / (f�



�

�

56 �

I ® 3 S � � � 3Ð y Å s +& Þ < � S � £ WD�¿ *��(. 7§+¿ *

5 e � �3y í � Å s _ � H ¸ +��  � 3� � G Ó < � � ó C S ½ � » Å

� Û�¿ *��+ z �8Yuen. C. Y.319919��

0�� � +� � 5 µ ��� � ��

�¿ *í �r ê Â ��¿ *+ z 3¬Ý� x�� 7845 = í +��

�~ 31 ÌH � �+(ô � �+(ñ � �+¡² Ì� ��+��3p�

|Í7�¿ *B ��C�

5� � � � Ô ç �� �� +Î� ��

�� x��� ��G Ó a3k s§�+Ô Õ õ 3x�> ¤¥ +Õ � B �

�3¤¥ ¢ £ ��+ø û 3s §�� d ��+� � C�

Ó�� ¨ ¬7² T s+� � ��

�� �� �+G Ó a(� � Î Ä È ú B a+��Y °3D� �� +c �

��× Ó 3Ì� �� ¤¥ Ô Õ +C�

Ô� ö ÷ _ 5 / � +��� � ��

= í 8ø 9 ù ú +� � 3�� � =   ¤è ¹ ��+ã j 3ü� 7B " ý

(¤ ç ��+× Ó C�

Ñ� ú �� D§ 3�¿ *Ì� �sX +C�

�¿ *x� x y��Ð y Å s +& Þ 3�� Ï y Ò ��� Ï à / � +��² 3

È x�¤¥ Ô Õ ¤¥ +��ø û ¹ × Ó 3D= � ãÌ û � ü x 9 ñ �k F Dq C�

� ª+�Õ S 3�� d ��0 / � ��ß Z [ à I xy +C�

�



�

�

50�

� # �� # �� # �� # �  $ % & ' �( )$ % & ' �( )$ % & ' �( )$ % & ' �( )  

����������������� � ) *� � ) *� � ) *� � ) * ����

> ° ± æ +3° ± ² Z þ _ �� _ ¹ £` �� T �+�k ú Ç ý T�� � � ¾

�¿ *��W3ü�	 
 �kk ì � ��h3 þ �k ú t1 � �_ ���3� � ¥

É +� � Ë � �k ú + � 6C �  � þ _ ��^+�k ð ¯ 3tu �T�� � � ¾

�¿ *��W® ¯ ��+��tÆ38tÆ ¦ * hÞ ��� +��à � Å Æà � ø

� + ã �C�tÆ��+ ¿ � = ç ¿ ¹ 4tu ��+�k é � 3�# �Â ù�k ú

xy à §+¥ å 0 k� ú +� 6C�

à þ 3° ± ² > Ê 4��� É Ê +��Y ° � �Â Ç �+��á Ë 3< [ Ê �

b Ë^÷ S � ¿ ���Ð�3�Â \� A � ã +Y ° � �à _ º » +tÆ���À

Á �¿ *��(�¿ *Ã Ä Å Æ0 Ç È Å ÆÉ C_ � ½ V I tÆ��+��3 w _

� ½ <V I �k� ��� � � ¾ �¿ *��° ��+á m C�

�  3> ° ± æ +ß ° ± Þ Ë�_ û ø ª��

0����� �C�

5����tÆC�

���� �+° ± � ½ 3° ± ² �9 Ú ��I á Ë 3ÅÆ º b �º $ Þ � +T

�� � � ¾ �¿ *��W� �° �3ü8° � ¦ * h�° ± ² ¤  Ç È ¥ É ú   *

è ¹ ° �+�kø ª Ë � 3�Â ù�kú ¬7� ¾ ' *� �Ðx ����+� � Ó

û �0 ¬78� å9 +© ¨ C�

���tÆ� ½ 3�Ë^÷   *k� I tÆú Æ 3 � 7= � gÔ Õ Ú ÑU3

Nonequivalent-Control Group Design4+æ tÆ° ± � 3Quasi-Experimental Research

4 ø ª° ± 3 2 � ? 3* ØÔ4C�Ë^÷ º� I tÆ Ú 3¤ ¿ aý �hø ªtÆ

��W w º� I Ô Õ Ú 3= V ë ì tÆ ß � C� ¿ aý Ð� É Ê +��à � Å Æ

à � I Ê Å ( ¿ 1 ý Ð� É Ê +��à � Å Æà � I hÅ 3�Ê Å I Ü Ï Ð3 V �



�

�

55�

Z È � Ï Û+ Ü Ï Ð Þ �3ANCOVA43�Â ùtÆ��Ì ë y ú �� +��à �

3 � � $ z + � ¯ Cü8��tÆ ¿ � = ç ¿ � l ¦ Ä z + 4 ¥ Ë � 3Unstructured 

Interview4 ú tu tÆ��+�k0 F Þ �� ø ª 4 ¥ Ë � 3�Â ùk� 6 � ú ¶

5 ��¦ � +� 60 ~ û C�

tÆ��+��0 # å Å ÆF Þ pÌ� ÷ �P ø ª3 ! " +F Þ Ò Ì�Ç !

�P�_ O _ ¸ +� � ø ªC° ± ² ` þ q ß Ð s�� � � } Ê � � 9 3ü� � _

K Ç ! +� ½ Ñse ¦ 3�k0 �� px�� � ûr @� Ð s+��C�

° �F Y (á Ë 0 � È � Q % ° þ è � � 	 � �  � � � 0ÒÓ�Ó6 �0Ö1�0ÓÖ � 3 � �  � �C�

�	 ��	 ��	 ��	 �����+ , - . / 0+ , - . / 0+ , - . / 0+ , - . / 0 ����

õ ö   �4�*ab ��*� A $ J ^X � Y Z � [ hps_ � x e 9 � 1 �

� +Ç ! �P3í �¶ � ^B I { | b  b � ¼ Ä 0 ] ^_ ` � Ó À 9 +tu 34

� 0 4ò � À Á p + � � � �k% & l m n o +° �3g � A x�  � Ü í tu %

& v w ��+ 	 ò t��s ] � A CD ð ¯ ° ± ² tu tÆ��+¶� x �ð ñ ò

ó ô õ +b �3� � � 0   *�� 
 + � N S 34Û ' ) *Ñê pq � � � � 3�

k ú +% & n o <ps_ ç +  æ 3Ìæ Ê   �4�*ab �a £ Ðx�tu % &

v w ��+�� �_ C�

� S Þ � � ü � +��i j (�k% & n o 0 tÆ��ú Æ º�� ½ ø ªÞ �

C�

��������� + H I� + H I� + H I� + H I ����

ü � I ] $ �^û @ ª � � +� � 3r sÑê 0 (�k^ q g � ¼ C� 5

9 � � · ¸ 7 B 8 _ 9 ÷ ( ' } M � % � 3¬Ý ü � +��i j � � � Ë(º
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