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Abstract In this paper, we present an implementation method of an e-learning system for improving programming skills of

novice learners according to their current abilities. The main feature of our method is to implement the EDML(Exercise Design

Markup Language) which is used to design Q.A.cycles of a signal question. The Q.A.cycles indicate a process which novice

learners solve several related questions until obtaining the knowledge from the corresponding question. Moreover, we also

implement a function for creating related questions corresponding to current understandings of novice learners. By designing

our Q.A.cycles previously, instructors can discover weakpoints of novice learners, and improve the Q.A.cycles according to

the weakpoints. As the results, we expect that novice learners can improve their programming skills. We clarify the feasibility

of our method by showing several experiments.
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<Exercises id=� 2 � p o in t =�1 0 0 � >
<En v iro n m en t >

<m a il  a dd=�t a ro @ el co m . n it ech . a c. j p � p o p u ser=�t a ro � p o p p a ssw d=� p a ssw d�
p o p h o st =�el co m . n it ech . a c. j p � sm t p u ser=� j iro � sm t p h o st =�el co m . n it ech . a c. j p � / >

<t im e st a rt =� 2 0 0 4 - 1 - 1  1 7 : 0 0 : 0 0 � dea dl in e=�2 0 0 4 - 1 - 9  1 7 : 0 0 : 0 0 � / >

<p ro g ra m  l a n g =�P a sca l � co m p il e=� p p c3 8 6  F � exe=�f . exe� / >

<t est ca se 1 =� 6 , 3 � 2 =� 2 , 1 0 � / >
</ En v iro n m en t >

<q u est io n >

<co m m en t >

� � � � � � � 	 
 � �  � � �
</ co m m en t >

<S T EP  n u m b er=� 1 �>
� � � � � � � � � � � � � � �
�  !  � <t ra ce v a l =�x� p o in t =� 2 0 � / > �
<t ra ce v a l =� y � p o in t =� 2 0 � / > " # $ % & ' ( �

</ S T EP >

<S T EP  n u m b er=� 2 �>
) � * " + ( % ,
<q ch u n k p l a ce=� A �>

<ch u n k  id=� 1 � co n t en t =�x+ y � / >

<ch u n k  id=� 2 � co n t en t =�x- y � / >

<ch u n k  id=� 3 � co n t en t =�x* y � / >

</ q ch u n k >

� � ( � <t ra ce v a l =� z � p o in t =� 6 0 � / > " # $ % & ' ( �
</ S T EP >

</ q u est io n >

<a n sw er>

<a n sch u n k p l a ce=� 1 � v isib l e=<� 1 0 0 �>
p ro g ra m  k a da i2 ( in p u t , o u t p u t ) ;

v a r x, y , z : in t eg er;

{ x � - � ' . / 0 1 2 }

p ro cedu re ch eck x( x: in t eg er) ;

b eg in  w rit el n ( ' * * * x=' , x: 1 ) ;  en d;

{ y � - � ' . / 0 1 2 }

p ro cedu re ch eck y ( y : in t eg er) ;

b eg in  w rit el n ( ' * * * y =' , y : 1 ) ;  en d;

{ z � - � ' . / 0 1 2 }

p ro cedu re ch eck z ( z : in t eg er) ;

</ a n sch u n k >

<a n sch u n k p l a ce=� 2 � v isib l e<� 4 0 � >
b eg in

<t ra ce>  rea dl n ( x, y ) ; </ t ra ce>

ch eck x( x) ; ch eck y ( y ) ;

</ a n sch u n k >

<a n sch u n k p l a ce=� 3 � v isib l e<� 6 0 �>
<ch u n k  id=� 1 � co n t en t =� <t ra ce> z : =x+ y </ t ra ce>  � q p l a ce=� A - 1 � / >

<ch u n k  id=� 2 � co n t en t =� <t ra ce> z : =x- y </ t ra ce>  � q p l a ce=�A - 2 � / >

<ch u n k  id=� 3 � co n t en t =� <t ra ce> z : =x* y  </ t ra ce>  � q p l a ce=� A - 3 � / >

ch eck z ( z )

en d.

</ a n sch u n k >

</ a n sw er>

</ Exercises>
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| #7. ��� &48L¦
Ï'� X�Y;� �(¢70 � #&.V¦ Ï'� � ¼ �8Ã<Ä ��Ñ�Ò ����£$¤"� $
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4. 2. 1
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40 \ Ë$Ì ¢ � ÒFæ^¢&0 � Ç !T¦ Ï%�ð ¢ u$v � µ�� ���$£�¤�� ¢70 �:] # �8�>� ² æ�ç$è ¦ Ï�� �Ï � |��%y�����£$¤ æ ¨ r:^�_ � ² |���`&a ê4b m . | � ¢ Ã
Î�� � T {�c � ��Í<�5����£$¤ æ�î�2 �<�>� ² ; | µ Ï%�

4. 2. 2
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Ñ�Ò �'��£$¤5� �$~ T�Z � � ¦ � ` � |Cµ i��1� ���%� � ��9;8����� |>} ¼�½ t�$® ��Í8� ��� æ�Ñ&� �<�>� ² ; | µ Ï'�
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