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Ê»�Á��¿Y{�,cZ�Ô�Y�ÊËZ�ZÀ���Â�À»�Ä]�¶Ì¸ve�Á�ÄË�ne�Á�ªÌ«{�ÊnÀ��ZÌ¿�®Ë��Y�½YÂe

c�ZÆ»�ÉZÅÉY�]��ZÌ¿�{�Â»�Á�Ê��zeÃ�Á{�É�Y�³�]�ÉZÅ�d§�³�Ã�Æ]��y�]

xÄf§ZË�Á�|ÀËY�§��Y�Ã{Z¨f�Y�¾¼��ÉZÅ{ZÆÀ�Ìa�,�ÅÁ�a�¾ËYÊ»�{Â��f�]�É�Z/���ÉZ/Å�¹�Ó



BBBBBBBBBBBBBBBBBBBBBBBBBB»Z¿�]�Ê]ZË��YÈ�Y�¶Ì¸veY�§���y�]�Ê��{������

Ä�Ë|¿Y
�Ç�Á{�,Ê

fÌ]�e�¾
ËÂ¿�É

ZÅ
��



�Ç�Z¼�

�

ÉY�]�|���Z]�Y�Ë���{Â��{ZnËY���Zu��ÅÁ�a�Ä]Z�»�cZ¬Ì¬ve�¹Zn¿Y|ÀËY�§Ç��Á�cZ/�Ô�Y

Äf§ZË�Á�Ê¿ÂÀ¯������{��¿Y{�ÉZÅ�®Ë�¾f�Y{�,Ã{�f�³�Á�|Ë|m�cZ ·Z�»���Á��»Z/m�ÃZ/´¿

�É�Á����ZÌ�]�É�j¯Y|ud�Y�Zf�Y��¾ËY��{�,�Ã�/Æ]���{�/°ËÁ���Y�É�/Ì³��fÀ/����Ä/¯�Ê/ÅÁ�a

�ÊËZ//£�¥|//Å½M//WY�YÈ�\//Ì¯�e�Á��Ì//�¨e�,¶//Ì¸ve��Y�Ê//¬Ì¨¸e��//¿Y{�®//ËÄ//f§ZË��{�Z//Å

�ÅÁ�a�ÉZÅ��ZÌ�]�,d�Y�¦¸fz»»R��i\mÂ»�Á�Ã{Â]Ê»Ä����dyZÀ��Z]�Ze�{Â���ÉZ/Å

]�Á�Â¿Ä�Y�Ã{Z¨f�Y�Z]�Á�,�Á��Á��ÉZÅ������Á�Á�/�Ìa�ÉZÅ�Â/�¯��{�Ã{Z¨f/�Y�{�Â/»�Ê]Z/Ë��Y

�¶//u�Á�ÊËZ//�ZÀ���{�É{�]�Z//¯�Á�Ê//¼¸��ÉZ//Å{�^ÅY��,Ã�Â//u�¾//ËY��{�Ä//]�ne�\uZ//�

�|¿Â��ÄWY�Y�Ê��Â»M�cÔ°�»

x����Â/»M�½{Â/]�Ê°Ì¿Á�f°·Y�Á�ÊÀ§�dÌÅZ»�Ä]�ÄmÂe�Z]��ÉZ/Å��,�y�/]f»P��Ä¿Z¨/���\/¸£Y��{

�ÅÁ�a�ZÅeP�cY|Ì¯���À»��Y�Ê¼¯��ZÌ�]»Z¿�]È{º�q�Ä]�Ê��Ê»��d/�Y�¹�Ó�Y~·�,{�Ây

c�Á���Á�cZ»Y�·Y�Ä]�ÉZÅ����Â/�u�Á�É�Ì³{Z/Ë�Á�Ê°Ë5�Â³Y|a�²/¿��a���/e�Ä/»Z¿�]��½Y�/Ë�

�ÄmÂe�Ã�Âu�¾ËY��{�Ê��{Ã�ËÁ�����®/Ë�½|/��ª/¬v»�ÉY�/]�Y�Ë���{Â��ÉY�Á{Ç���{�ª/§Â»

»Z¿�]È�y�]�Ê��{�,ÄÀÌ»���{�½Z��zf»�d¯�Z�»�Á�É�Z°¼Å�ÉZÅ�½Â³Z¿Â³¹�Ó��d�Y

��{¿dËZÆÄf§ZË��Y�Ã{Z¨f�Y�,�ÉZÅ�������Á�|Àf/�»�cZ/�Ô�Y�,Ê]Z/Ë��Y�ÉY�/]��/�Zu��ÅÁ�/a��Y�¶�Zu

Äf�ËZ�=Ì¯�½Y�Ì»�dÆm�{�Y��ÉYÄ»Z¿�]�dÌ¨�ÉZÅ�½Y�Ë|»��ZÌfyY��{�,Ê·Z����Â»M��{��y�]�Ê��{

�ÁÄ»Z¿�]�Y�«�½Y�Ë�Ê»�cZuÔ�Y�Á��¿YÂ»��§��Z]�Ze�|Å{¹�Ó�¹Z�¿�,»Z¿�]È�Á�dËÂ¬e��y�]�Ê��{

��Y�iY��{Â���Y{�Ây�]�ÊÅZ´�¿Y{�¹Z�¿��{�¹�Ó�Ê�z]

�]ZÀ»

Ê¿ZnÌ¨�Y�,��º��Y�������yZ��ÉZ/Å�Ê]ZÌ/���Y=Ì¯�d/Ì¨�{���Â/»M��É�Z/n»�Ê/^Ì¯�eY�§�Y

,ZÅ{�°ËÁ�ZÅ�ZÌ »ÁÉZÅ{�Y|¿Zf�Y=Ì¯dÌ¨�¹Z³�ÉZÅÄ �Âe�{��Â»M�Ê°/��a�,�������

���

,�]Â°Ìm�,�|·Z¿Y{�,É�Y,ÄËÂ���Á��Ê�Â·�¤�Y������,Â°Ì¿�Ä¼m�e���ÂÀÌ»�,�¾³�YÁ�,½ZÌ�Ì¯���,�

,½ZË|Ì ��Á½Y�ËY�Ê»Ô�Y�É�ÂÆ¼m�Z¼Ì��Á�Y|��cY�Z�f¿Y��½Y�Æe��Z¼ËY�

É�Z¿Y{Y�¿É|Æ»�,É|¼v»�Á��Z^��,������yZ�����ÉZÅ��Ê/°Ì¿Á�f°·Y���Â»M�Ê]ZÌ���Y�Ê¸¼�

��½Y�ËY�Ê·Z����Â»M��{ZË|»�Ä¸n»�,��������
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��¥�,Ê»Â·Y�Á�,�c�,½Â��|¿Y������Ë³{ZÌ�É¿Á�f°·YÌ°Ê�Y�ÂXeÉZe�¶/¼����/¼m�eÈ��c�/��

����^·Y�Æ»��½Y�Æe�,Ê¼Ì���¾Ì»Y|Ì��Á�Ê¿Z»�

�É�Z¿Y�Á�|¼v»�,Ê¿Y{ÁZm{Y�¿�,�Z^���������Ê]ZÌ���Y=Ì¯dÌ¨��/�ZÀ��/»Z¿�]È�Ê/��{���Â/»M

�{�Ê°Ì¿Á�f°·Y��Â»MÊ·Z���½Y�ËYÅÁ�a�Ä¸n»��ÉZÅÊ��{�Ä»Z¿�]�,�������������

�,Ä¨Ì¸yc�|«����Z/^��|Ì/��,ÉÂ/���Á�Ä·Y�������=Ì¯�¾Ì¼/�e�Á�Ê]ZÌ/���Y������É�Ì³{Z/Ë��{�d/Ì¨

�dÌ¼ÅY�¶Ì¸ve�µ|»�Ã{Z¨f�Y�Z]�Ê°Ì¿Á�f°·Y±��{�°¸¼��Ê°Ì¿Á�f°·Y�É�Ì³{ZË�ZË|/»�����������

���

,�¹ZÀÆ]�,Ê·Â��Ê¸�É{Z]MºÌu��,É{Y�»�Á�ÄnË|y�,�����=Ì¯�Ê���]������Ê/°Ì¿Á�f°·Y���Â/»M�dÌ¨

�]��Ì^¯��Ì»Y�ÃZ´�¿Y{��Ê��Â»M�ÊuY�����ZÀ���Z�Y��É�Ì³{Z/Ë�Á���Â/»M�É�ÁZÀ§�Ä¸n»�,���

�������

�,½Y�Z���,�{ZÅ�§�,ÊmY��|¼v»|Ìn»�,É�´���Ê¸��Á�����Ê³�ËÁ����s���ÉZÅ»Z¿�]È�Ê��{

ÃZ´�¿Y{�Á�½Y�ËY�É�Zn»�ÉZÅ�ËZ¬»È��Ê/uY���ÉZ¼ÀÅY��ÉÂ´·Y�Z]�½M�/»Z¿�]È���ÃZ´/�¿Y{�Ê/��{

��É�Zn»»ZÀ¸�§È�Á��ÅÁ�aÄ»Z¿�]�,Ê·Z����Â»M��{�É�Ë������������

�Ê�|¿Â»{Y�,c�Â���������Á��cZ ·Z�»�Ê�ZÀ�»Z¿�]ÈÊ��{��¼m�eÈÆ»�Á�{Â¼v»�,É|¼v»�

½Y�Z°¼Å�d¼���½Y�Æe�

¾Ë��¿�,ÊÀ�u|¼v»�Á�Ä¿Z¼��,Ê·|^�������ÊÅÁ�a�fÀ����Ä¨6·R»�Á��Á�ZÅ�Y�]Y�,ZÅ�ÉZÅ]Ä���Z/¯

�����������Â/»M�Ê]ZÌ/���Y�ÉY�/]��»Z/m�ÊËÂ/´·Y�Ä/WY�Y�Á�Ê/°Ì¿Á�f°·Y�É�Ì³{Z/Ë�Ê]ZÌ���Y��{�Äf§�

��Ê°Ì¿Á�f°·Y�cZ ·Z�»�Ä¸n»Ã�Y|¿Y�Ê]ZÌ���Y�Á�É�Ì³Ê��Â»M,�������������

�,ºn�Ê¸��,��^¯YÉ�¨ m|¼v»�,²¿��Â]�É�^¯Y�Á�¾Ì�u�,Ê¿Zi��������ÉÂ/´·Y�Ê/uY������/»Z¿�]È

�������/¯Y�ÉÂ/´·Y��Z/�Y�]�Ê·Z/����Â»M�¹Z�¿�ÉY�]�Ê^Ì¯�e���Â»M�Ê��{����{��ÅÁ�/a�Ä/¸n»

Ä»Z¿�]Ê��{�É�Ë��,��,����������

Á�¾�u|¼v»�,ÊrfyY{�a�,��Á�Â¯�,ÃZ³�ZmYÁ�Êvf§�,Ê Ì]�É|Æ»��������Ê�z]�iY�Ê]ZÌ���Y

Ã�Á{�ÉZÅ����Ê/�Á{�§�ÃZ´/�¿Y{���É{�Â/»�Ä ·Z�»�½Y�ËY�Ê·Z����Â»M�¹Z�¿��{�É�Zn»���Â»M

���|Æ�»�Ä»ZÀ¸�§¾§ÊfÌ]�e�¹Â¸���{�cZ�Z^e�Y�Á�cZ�Ô�Y�É�ÁM�,��������

�Ê¼�Z¯Ã�«�,��ÂÆ»�,Äq¾Ì»Y�Á�{Â�¬»�,Ê«|ÀyÉ�¨ mÊ¿Zi,�¾Ì/�u������=Ì¯�Ê]Z/Ë��Y����d/Ì¨

��{�Ê°Ì¿Á�f°·Y�ÉYÂfv»�|Ì·Âe�¶uY�»»Z¿�]È�a�¹Â/¸��ÃZ´�¿Y{�Ê��{����µZ/���{�|Æ/�»�Ê°/��
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������Ä»ZÀ¸�§cZ ·Z�»Ã�Y|¿Y³Ì�ÉÁ���YÌ]ZÊ��Â»MÊ������������

Z¯Z¯ÊË,Æ§ÌÄ¼°u�ÁÌº½YÂ���,Ã{Y��������Y���Ë]ZÊ¯=Ì¨Ìd»Z¿�]È�¿Á�f°·Y���Â/»MÌ�/°Ê�Á{Ç

�ZÀ��Z¯Ê�|ÀÆ»�|��YÊ¾§�ÁMÉ��ÃZ´�¿Y{�cZ�Ô�YÌ�Y���»ZÀ¸�§È¾§�ÁMÉ�cZ/�Ô�YÁ

cZ�Z^e�Y�{¹Â¸�]�eÌfÊ�,�������������

,��Z»·Z¯Ì¾��k�����¨¸e��ÅÁ�a���Ì¬ÊÅÁ�a�fÀ���Ê��¼m�eÈ�§ËÃ|Z�»Ëx¸ ¨�·�ÁÊ�|/]Z�É,

�Á��ZÀ�ÊcZ ·Z�»»Z¿�]È��{Ê��¼m�eÈ|¼v»�Æ»É,{Â¼v»Á½Y�Z°¼Å�d¼���½Y�Æe

Æ·Y�Â¿Ê, �Ì|�,�°uÌº,Ã{Y�½YÂ���,�mY��Ê,{ZÅ�§ÁÃ{Y���¿,��Y�¾�v»���������Y�/Ë]ZÊ

Ã�Á{ZÅÉ��Â»M¿Á�f°·YÌ°ÊÃ|°�¿Y{�Zn»É¹Â¸�|uËh »�Ä]�ÄmÂe�Z]Ì�Z/Å�ZÉ=Ì¯��d/Ì¨

��Ê°Ì¿Á�f°·Y���Â»M��{�Ê°Ì¿Á�f°·Y�Ä¸n»ZË|»�,����������
$OOHQ��(�� 6HDPDQ�� M�� ��������*UDGH� OHYHO�� WUDFNLQJ� RQOLQH� HGXFDWLRQ� LQ� WKH�8QLWHG�

6WDWHV� %DEVRQ�6XUYH\�5HVHDUFK�*URXS�DQG�4XDKRJ�5HVHDUFK�*URXS��//&�
$MDP��$�� -DIDUL� VXQ\�+�� DQG�$NEDU\�%RRUQJ��0�� ��������'HVLJQ� EOHQGHG� OHDUQLQJ�

FXUULFXOXP� IRU� KLJKHU� HGXFDWLRQ� EDVHG� RQ� WKH� DNNHU� SDWWHUQ�� 5HVHDUFK� LQ�
&XUULFXOXP�3ODQQLQJ���������������7H[W�LQ�3HUVLDQ��

$OWEDNK�� 3�� *� DQG 'HZLW�� +�� �������� $UH� ZH� IDFLQJ� D� IXQGDPHQWDO� FKDOOHQJH� WR�

KLJKHU�HGXFDWLRQ�LQWHUQDWLRQDOL]DWLRQ"��,QWHUQDWLRQDO�+LJKHU�(GXFDWLRQ����������
$EGROL��6��DQG�0RKDPDG�KDVDQL��1����������5HVHDUFK�V\QWKHVLV�RI�XVHG�FRPSRQHQWV��

WRROV�DQG�PHWKRGV� LQ�(�/HDUQLQJ�DQG�SUHVHQWLQJ�D�FRPSUHKHQVLYH�PRGHO� IRU�(�
/HDUQLQJ� HYDOXDWLRQ�� -RXUQDO� RI� (GXFDWLRQDO� 0HDVXUHPHQW� 	� (YDOXDWLRQ��
��������������7H[W�LQ�3HUVLDQ����

$QDULQH]KDG��$� DQG�0RKDPDGL��0�� �������� 3UDFWLFDO� LQGLFDWRUV� RI� HYDOXDWLQJ� WKH�
TXDOLW\� RI� H�OHDUQLQJ� FXUULFXOXP� LQ� +LJKHU� (GXFDWLRQ� LQ� ,UDQ��0HGLD�� ��������
�7H[W�LQ�3HUVLDQ��

&UHVZHOO��-�:� DQG &ODUN��9�3�� ��������0L[HG�PHWKRGV� UHVHDUFK��7KH�8�6�$��6DJH�
SXEOLFDWLRQ�,QF

&ODZVRQ�� /�6�� �������� 'RHV� TXDOLW\� PDWWHU"� 0HDVXULQJ� ZKHWKHU� RQOLQH� FRXUVH�
TXDOLW\� VWDQGDUGV� DUH� SUHGLFWLYH� RI� VWXGHQW� VDWLVIDFWLRQ� LQ� KLJKHU� HGXFDWLRQ��
3XEOLVKHG�GRFWRUDO�GLVVHUWDWLRQ��&DSHOOD�8QLYHUVLW\�

&UDZIRUG�� &�� �������� 1RQ�OLQHDU� LQVWUXFWLRQDO� GHVLJQ� PRGHO�� HWHUQDO�� V\QHUJLVWLF�
GHVLJQ�DQG�GHYHORSPHQW��%ULWLVK�-RXUQDO RI�(GXFDWLRQDO�7HFKQRORJ\�������������
����

&ROOHJH�RI�SXEOLF�KHDOWK���&23+��LQ�XQLYHUVLW\�RI�VRXWK�)ORULGD�
'DL��;����������([SORULQJ�FKDQJH�IDFXOW\�SHUFHSWLRQV�RI�TXDOLW\�VWDQGDUGV�IRU�RQOLQH�

HGXFDWLRQ��3XEOLVKHG�GRFWRUDO�GLVVHUWDWLRQ��0LFKLJDQ�6WDWH�8QLYHUVLW\�
'DEEDJK��1��DQG�%DQQDQ�5LWODQG��%��������� 2QOLQH�OHDUQLQJ��&RQFHSWV��VWUDWHJLHV��

DQG�DSSOLFDWLRQ� 8SSHU�6DGGOH�5LYHU��1-��3UHQWLFH�+DOO��,QF�
(VWLMDQL�� $�� ������� 4XDOLW\� LQGLFDWRUV� RI� YLUWXDO� HGXFDWLRQ�� $� 0HWD�6\QWKHVLV� RI�

DSSURDFKHV�� FULWHULD�� DQG� VWDQGDUGV�� 6WULGHV� LQ� 'HYHORSPHQW� RI� 0HGLFDO�
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(GXFDWLRQ������������������7H[W�LQ�3HUVLDQ��
)ORULGD�*XOI�&RDVW�8QLYHUVLW\��)*8�����������3ULQFLSOHV�RI�RQOLQH�GHVLJQ��$YDLODEOH�

DW��ZZZ�IJFX�HGX�RQOLQH GHVLJQ�PDQDJH��+WPO
)DWKL� 9DMDUJDK�� .��� 3DUGDNKWFKL�� 0�+�� DQG� 5DEHH\L�� 0�� �������� (IIHFWLYHQHVV�

(YDOXDWLRQ�RI�9LUWXDO /HDUQLQJ�&RXUVHV�LQ�+LJK�(GXFDWLRQ�6\VWHP�RI�,UDQ��&DVH�
RI� )HUGRZVL� 8QLYHUVLW\��� ,QIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� WHFKQRORJ\� LQ�
HGXFDWLRQDO�VFLHQFHV� ������������7H[W�LQ�3HUVLDQ��

+DUULV�� N�N�� �������� $Q� H[DPLQDWLRQ� RI� WKH� UHODWLRQVKLS� RI� FRXUVH� HYDOXDWLRQV� WR�
VWXGHQW�UHWHQWLRQ�DQG�VWXGHQW�VXFFHVV�LQ�WKH�FRPPXQLW\�FROOHJH�RQOLQH�FODVVURRP��
3XEOLVKHG�GRFWRUDO�GLVVHUWDWLRQ��0LVVLVVLSSL�6WDWH�8QLYHUVLW\�

+XDQJ�� /�� .�� �������� 3ODQQLQJ� DQG� LPSOHPHQWDWLRQ� IUDPHZRUN� IRU� D� K\EULG� H�
OHDUQLQJ�PRGHO�WKH�FRQWH[W�RI�D�SDUW�WLPH�/,6�SRVWJUDGXDWH�SURJUDPPH��-RXUQDO�
RI�/LEUDULDQVKLS�DQG�,QIRUPDWLRQ�6FLHQFH����������������

-DYGDQL�� 0�� DQG� $QDULQH]KDG�� $�� �������� (YDOXDWLQJ� WKH� TXDOLW\� RI� H�OHDUQLQJ�
FXUULFXOXP� LQ� +LJKHU� (GXFDWLRQ� LQ� ,UDQ�� 5HVHDUFK� LQ� &XUULFXOXP� 3ODQQLQJ��
��������������7H[W�LQ�3HUVLDQ��

-XHOH��/�5����������7KH�XVH�RI�DXWKHQWLF�DVVHVVPHQWV�E\�RQOLQH�LQVWUXFWRUV�LQ�RQOLQH�
FRXUVHV� IRU�FROOHJH� OHYHO�FRXUVHV��3XEOLVKHG�GRFWRUDO�GLVVHUWDWLRQ��8QLYHUVLW\�RI�
&DSHOOD�

.DNDHH�� .�� DQG� +DNLP]DGHK�� 5�� ������� (YDOXDWLQJ� WKH� 4XDOLW\� RI� (�/HDUQLQJ�
3URJUDP� LQ�PDVWHU� RI� ,QIRUPDWLRQ� WHFKQRORJ\� HQJLQHHULQJ� DW� 6KLUD]�8QLYHUVLW\�
,QIRUPDWLRQ�DQG�FRPPXQLFDWLRQ� WHFKQRORJ\� LQ�HGXFDWLRQDO� VFLHQFHV� ����������
�����7H[W�LQ�3HUVLDQ��

.D]HPL� *KDUHFKH�� 0��� $PLQ� .KDQGDJKL�� 0�� DQG� -DIDUL� 6DQL�� +�� �������� 7KH�
HYDOXDWLRQ�RI�TXDOLW\�RI�(�&RQWHQW�GHYHORSPHQW�VWDJHV�LQ�FXUULFXOXP�RI�0DVKKDG�
8QLYHUVLW\� RI� 0HGLFDO� 6FLHQFHV� -RXUQDO� RI� (GXFDWLRQDO� 0HDVXUHPHQW� 	�
(YDOXDWLRQ��������������7H[W�LQ�3HUVLDQ��

.KDOLIH��.+��DQG�5D]DYL��V�D����������(YDOXDWLRQ�DQG�TXDOLW\�DVVXUDQFH�LQ�H�OHDUQLQJ�
XVLQJ� WKH� LPSRUWDQFH�SHUIRUPDQFH� DQDO\VLV�PRGHO��0HGLD�� �� ���������� �7H[W� LQ�
3HUVLDQ��

.KDQ�� 0�$ DQG /DZ�� /�6�� �������� $Q� ,QWHJUDWLYH� $SSURDFK� WR� &XUULFXOXP�
'HYHORSPHQW� LQ +LJKHU� (GXFDWLRQ� LQ� WKH� 86$�� $� 7KHRUHWLFDO� )UDPHZRUN��
,QWHUQDWLRQDO�(GXFDWLRQ�6WXGLHV������ �������

3HHUDQL��1����������%DUULHUV�WR�GLVWDQFH�OHDUQLQJ��'LVWDQFH�OHDUQLQJ����������� ���
3DUVRQV�� 3�� DQG 6KHOWRQ�� .�� �������� 2UJDQLVDWLRQDO� VXVWDLQDELOLW\� LQ� RQOLQH� KLJKHU�

HGXFDWLRQ�� 5HIUDPLQJ� WKURXJK� WKH� YLDEOH� V\VWHP� PRGHO� 2QOLHQ� MXUQDO� RI�
'LVWDQFH�/HDUQLQJ�$GPLQHVWUDWLRQ��DYDLODEOH�DW��KWWS���'LVWDQFH�HGXFDURU�FRP

0DF��%��-� DQG 0DF��*��$����������6HOI�± (YDOXDWLRQ��:KDW¶V�LQ�LW�IRU�VFKRROV" 3XE��
5RXWOHGJH�)ODPU�

0DWWDU��M����������&RQVWUXFWLYLVP�DQG�FRQQHFWLYLVP�LQ�HGXFDWLRQ�WHFKQRORJ\��$FWLYH��
VLWXDWHG��DXWKHQWLF��H[SHULHQWLDO��DQG�DQFKRUHG�OHDUQLQJ��5HYLVWD�,EHURDPHULFDQD�
GH�(GXFDFLyQ�D�'LVWDQFLD����������������

0DU\ODQG� 8QLYHUVLW\�� �������� 4XDOLW\� 0DWWHUV� 5XEULF� �40��� $YDLODEOH� DW��
ZZZ�TXDOLW\PDWWHUV�RUJ

1RUWK� $PHULFDQ� &RXQFLO� IRU� 2QOLQH� /HDUQLQJ� �1$&2/��� 1DWLRQDO� 6WDQGDUGV� RI�
4XDOLW\�IRU�2QOLQH�&RXUVHV�$YDLODEOH�IURP��KWWS����Z�Z�Z�QDFRO�RUJ
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1RUROODKHH�� 6��� +DNLP]DGHK�� 5��� 6HUDML�� )�� DQG� 1D]DU]DGHK� =DUH�0� �������� 7KH�
HYDOXDWLRQ�RI�(�/HDUQLQJ�FRXUVHV�LQ�+DGLWK�6FLHQFH�9LUWXDO�)DFXOW\�DFFRUGLQJ�WR�
WKH�FULWHULD�RI�TXDOLW\�LQ�(�/HDUQLQJ�IURP�WKH�YLHZV�RI�VWXGHQWV�DQG�L,QVWUXFWRUV��
0HGLD�������������7H[W�LQ�3HUVLDQ��

3LQDU��:��)����������(GXFDWLRQDO�H[SHULHQFH�DV�OLYHG�NQRZOHGJH��KLVWRU\��DOWHULW\�WKH�
VHOHFWHG :RUNV�RI�:LOOLDP�)��3LQDU��)LUVW�SXEOLVKHG��1HZ�<RUN��5RXWOHGJH������

3URWRSVDOWLV�V���%DXPL��6�� ��������'RHV�RQOLQH� HGXFDWLRQ� OLYH� XS� WR� LWV� SURPLVH"�$
ORRN� DW� WKH� HYLGHQFH� DQG� LPSOLFDWLRQV� IRU� IHGHUDO� SROLF\�� $YDLODEOH� DW��
KWWSV���PDVRQ�JPX�HGX�aVSURWRSV�2QOLQH(G�SGI

/LWWOH��%�%����������7KH�XVH�RI�VWDQGDUGV�IRU�SHHU�UHYLHZ�RI�RQOLQH�QXUVLQJ�FRXUVH��$�
SLORW�VWXG\��-RXUQDO�RI�1XUVLQJ�(GXFDWLRQ�����������������

5DVRROL��%���$OLDEDGL��.+��DQG�0RUDGL��5�� ��������(YDOXDWLRQ�RI�H�OHDUQLQJ�TXDOLW\�
RI�$PLU�.DELU�8QLYHUVLW\�EDVHG�RQ�HGXFDWLRQDO�GHVLJQ�HOHPHQWV� 7HFKQRORJ\�RI�
,QVWUXFWLRQ�DQG�/HDUQLQJ� �����������7H[W�LQ�3HUVLDQ��

6ZDQ��.�� ��������5HVHDUFK�RQ�RQOLQH� OHDUQLQJ��6WXGHQWV��)DFXOW\�� ,QVWLWXWLRQV��.HQW�
6WDWH� 8QLYHUVLW\�� $YDLODEOH� DW��
KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ����������

6KRUW�� (�� �������� )RUPV� RI� FXUULFXOXP� LQTXLU\�7KH� VWDWH� XQLYHUVLW\� RI� 1HZ� <RUN�
SUHVV�

6NLQQHU�/�%��:LWWH��P�P��:RKOHE��(����������'HILQLQJ�TXDOLW\�VWDQGDUGV��JXLGHOLQHV�
DQG� VWUDWHJLHV� IRU� WKH� GHOLYHU\� RI� VXFFHVVIXO� RQOLQH� HGXFDWLRQ� LQ� D� FKDQJLQJ�
VRFLHW\��(QF\FORSHGLD�RI�FKDQJLQJ�VRFLHW\��,QIRUPDWLRQ�VFLHQFH�SUHVV�

6LGGLTXL��+��0��������� (QF\FORSHGLD�RI�HGXFDWLRQDO�WHFKQRORJ\��$�3�8�SUHVV
6KHOWRQ��.�� �������� $� 5HYLHZ� RI� 3DUDGLJPV� IRU� (YDOXDWLQJ� WKH� 4XDOLW\� RI� 2QOLQH�

(GXFDWLRQ�3URJUDPV��2QOLQH�-RXUQDO�RI�'LVWDQFH�/HDUQLQJ�$GPLQLVWUDWLRQ� ������
$YDLODEOH�DW��KWWS���ZZZ�ZHVWJD�HGX�aGLVWDQFH��RMGOD�VSULQJ����VKHOWRQ����KWPO��

7KRPDV��5�0���������6WXGHQW SHUFHSWLRQV�RI�TXDOLW\� LQ� IXOO\�RQOLQH�FRXUVHV��$�PL[�
PHWKRGV�IWXG\��3XEOLVKHG�GRFWRUDO�GLVVHUWDWLRQ��)URVWEXUJ�6WDWH�8QLYHUVLW\�

7KH� &DOLIRUQLD� VWDWH� XQLYHUVLW\�� �������� 4XDOLW\� 2QOLQH� /HDUQLQJ� DQG� 7HDFKLQJ�
�42/7���$YDLODEOH�DW���ZZZ�FVXQ�HGX�LW�TOW

=DULI�6DQDHH��1����������$VVHVVLQJ�WKH�FULWHULD�IRU�WKH�TXDOLW\�DQG�HIIHFWLYHQHVV�RI�H�
/HDUQLQJ�LQ�KLJKHU�HGXFDWLRQ��0HGLD���������������7H[W�LQ�3HUVLDQ��

:DOVK�� \�� �������� 2QOLQH� FXUULFXOXP� GHYHORSPHQW�� (QF\FORSHGLD� RI� LQIRUPDWLRQ�
WHFKQRORJ\�FXUULFXOXP�LQWHJUDWLRQ��,QIRUPDWLRQ�VFLHQFH�SUHVV�

:HUD\XW� �6�� 6DQJNRP�� 3DQG�� 6XUDFKHW� �1�� �������� $� 0RGHO� RI� H�OHDUQLQJ� E\�
FRQVWUXFWLYLVP�DSSURDFK�XVLQJ�SUREOHP�EDVHG�OHDUQLQJ�WR�GHYHORS�WKLQNLQJ�VNLOOV�
IRU�VWXGHQWV�LQ�5DMDEKDW�8QLYHUVLW\��(GXFDWLRQ�UHVHDUFK�DQG�UHYLHZV������������
�����
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$EVWUDFWV �

1HZ�7KRXJKWV�RQ�(GXFDWLRQ�
)DFXOW\�RI�(GXFDWLRQ�DQG�3V\FKRORJ\�� 9RO�����1R��
$O�=DKUƗ�8QLYHUVLW\ 6XPPHU�����
6XEPLW�'DWH������������ SDJH������� $FFHSW�'DWH������������

2QOLQH�&XUULFXOXP�(YDOXDWLRQ��$�0HWD�$QDO\VLV�RI�WKH�
&RPSRQHQWV��&ULWHULD�DQG�6WDQGDUGV�RI�+LJKHU�(GXFDWLRQ

$PHQHK�0ROODPRKDPPDGL���0RUWH]D�.DUDPL
���

+RVVHLQ�-DIDUL�6XQL� DQG�0DKQD]�0RDOOHP�

$EVWUDFW
$FFRUGLQJ�WR WKH�LQFUHDVLQJ JURZWK�RI RQOLQH�FXUULFXOXP�DV�D�VXEVHW�RI�H�OHDUQLQJ LQ�
WKH� KLJKHU� HGXFDWLRQ� V\VWHP� DQG� H[LVWLQJ� FRQFHUQV�� LWV� HYDOXDWLRQ� LV� DQ� LPSRUWDQW�
LVVXH��7KHUHIRUH��WKH�DLP�RI�WKH�SUHVHQW�VWXG\�ZDV�WR�FRQGXFW�D�V\VWHPDWLF�DQG�PHWD�
DQDO\VLV�VWXG\�RI�WKH�FRPSRQHQW��FULWHULD�DQG�HYDOXDWLRQ�VWDQGDUGV�IURP�WKH�H[LVWLQJ�
EDFNJURXQG�� LQ� RUGHU� WR� GHYHORS� DQG� SUHVHQW� D� FRPSUHKHQVLYH� IUDPHZRUN� IRU�
HYDOXDWLQJ� WKH� RQOLQH� FXUULFXOXP� LQ� WKH� KLJKHU� HGXFDWLRQ� V\VWHP�7KH� UHVHDUFK�
PHWKRG� ZDV� TXDOLWDWLYH� DQG� UHVHDUFK� 6\QWKHVLV� PHWKRG�� 8VLQJ� 5REHUWHV
� VL[�VWHS�
PRGHO� IURP� ���� UHVHDUFK� GRFXPHQWV� UHODWHG� WR� WKH� VXEMHFW�� ��� GRFXPHQWV� ZHUH�
VHOHFWHG SXUSRVHIXOO\� ZLWK� WKH� PRVW� FRRUGLQDWLRQ� DQG� DSSURSULDWHQHVV�� $IWHU�
DQDO\]LQJ� DQG� LQWHJUDWLQJ� WKH� FRPPRQDOLWLHV�� VHYHQ� PDLQ� FRPSRQHQWV� DQG� WZHOYH�
VXE�FRPSRQHQWV� RI� RQOLQH� FXUULFXOXP� HYDOXDWLRQ� ZHUH� H[WUDFWHG� 3HHU�UHYLHZ DQG�
DVVHVVPHQW PHWKRG�ZHUH XVHG WR�YDOLGDWH�WKH�GDWD��7KH�UHVXOWV�RI�WKLV�PHWD�DQDO\VLV��
ZKLOH� SURYLGLQJ� D� FRPSUHKHQVLYH� RQOLQH� FXUULFXOXP� HYDOXDWLRQ� IUDPHZRUN� IRU�
XQLYHUVLWLHV� DQG� KLJKHU� HGXFDWLRQ� LQVWLWXWLRQV�� VKRZHG� WKDW� WKH� FRPSRQHQW� RI�
DVVHVVPHQW�DQG�HYDOXDWLRQ�ZLWK�WKH�KLJKHVW�IUHTXHQF\ ZDV RI�WKH�KLJKHVW LPSRUWDQFH�
DQG� WKHQ� WKH� FRPSRQHQWV� RI� HGXFDWLRQDO� FRQWHQW�� WHFKQRORJ\�� OHDUQLQJ� DFWLYLWLHV��
LQWURGXFWLRQV�� LQWHUDFWLRQ� DQG� SDUWLFLSDWLRQ�� DQG� JRDOV� DUH� LQ� WKH� QH[W LPSRUWDQW
UDQNV��UHVSHFWLYHO\�

.H\ZRUGV�� 2QOLQH� FXUULFXOXP�� (YDOXDWLRQ�� &ULWHULRQV� DQG� VWDQGDUGV�� 5HVHDUFK�

V\QWKHVLV�

��� 3K'� 6WXGHQW� LQ� &XUULFXOXP� 3ODQQLQJ�� )DFXOW\� RI� (GXFDWLRQDO� 6FLHQFHV� DQG�
3V\FKRORJ\��)HUGRZVL�8QLYHUVLW\��0DVKKDG��,UDQ��DPHQHK�P����#JPDLO�FRP
��
�&RUHVSRQGLQJ�$XWKRU��$VVRFLDWH�3URIHVVRU��)DFXOW\�RI�(GXFDWLRQDO�6FLHQFHV�DQG�
3V\FKRORJ\��)HUGRZVL�8QLYHUVLW\��0DVKKDG��,UDQ��P�NDUDPL#XP�DF�LU
���$VVRFLDWH�3URIHVVRU��)DFXOW\�RI�(GXFDWLRQDO�6FLHQFHV� DQG�3V\FKRORJ\��)HUGRZVL�
8QLYHUVLW\��0DVKKDG��,UDQ��KVXQ\#XP�DF�LU�
��� 3URIHVVRU� RI� ,QVWUXFWLRQDO� 7HFKQRORJ\� 	� 5HVHDUFK�� 7RZVRQ� 8QLYHUVLW\��
0DU\ODQG�86$��PPRDOOHP#WRZVRQ�HGX
'2,����������MRQWRH����������������
KWWSV���MRQWRH�DO]DKUD�DF�LU


