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7KH�*UDGXDWH�6FKRRO�RI�1DWXUDO�DQG�$SSOLHG�6FLHQFHV�
,QIRUPDWLRQ�7HFKQRORJLHV�

�
7LWOH�RI�WKH�0DVWHU¶V�7KHVLV� �� 7KH�(IIHFWV�RI�3URMHFW�%DVHG�/HDUQLQJ�$SSURDFK�LQ��
� � 3HGDJRJLFDO�$JHQW�$VVLVWHG�/HDUQLQJ�(QYLURQPHQW�RQ��
� � 6WXGHQWV¶�$FKLHYHPHQWV�DQG�$WWLWXGHV�LQ�+XPDQ��
� � &RPSXWHU�,QWHUDFWLRQ�&RXUVH�
1DPH�/DVW�1DPH�RI�WKH�6WXGHQW� �����(IVXQ�.$5$&$�
'DWH�RI�7KHVLV�'HIHQVH� ����������������

7KH�WKHVLV�KDV�EHHQ�DSSURYHG�E\�WKH�*UDGXDWH�6FKRRO�RI�1DWXUDO�DQG�$SSOLHG�6FLHQFHV���
�
� �
� � �
�
�
� ����$VVRF��3URI��'U��7XQo�%R]EXUD�
� � � $FWLQJ�'LUHFWRU�
�
7KLV�LV�WR�FHUWLI\�WKDW�ZH�KDYH�UHDG�WKLV�WKHVLV�DQG�WKDW�ZH�ILQG�LW�IXOO\�DGHTXDWH�LQ�VFRSH��TXDOLW\�
DQG�FRQWHQW��DV�D�WKHVLV�IRU�WKH�GHJUHH�RI�0DVWHU�RI�6FLHQFH���
�

�
([DPLQLQJ�&RPPLWWHH�0HPEHUV��

�
$VVRF��3URI��'U��$GHP�.$5$+2&$��VXSHUYLVRU�� ��
$VVW��3URI��'U��0��$OSHU�7XQJD� ��
$VVW��3URI��'U��<�FHO�%DWX�6$/0$1� ��
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)LUVW�RI�DOO�,�ZRXOG�OLNH�WR�WKDQN�P\�WKHVLV�VXSHUYLVRU�$VVRF��3URI��'U��$GHP�.$5$+2&$�DQG�
'U��'LOHN�.$5$+2&$��ZKR�KDYH�JLYHQ�PH� WKH�RSSRUWXQLW\� WR�ZRUN�RQ� WKLV� WKHVLV�� ,¶P�YHU\�
JUDWHIXO�IRU�WKHLU�VXSSRUW��JXLGDQFH��HQFRXUDJHPHQWV�DQG�LQYDOXDEOH�KHOS�GXULQJ�WKH�SUHSDUDWLRQ�
RI�WKLV�WKHVLV��
�
,�ZRXOG�DOVR�OLNH�WR�WKDQN�P\�OHFWXUHUV�ZKR�HQFRXUDJHG�PH�GXULQJ�P\�PDVWHU�SURJUDP��DQG�RQ�
P\�0DVWHU�7KHVLV��
�
0\� VSHFLDO� WKDQNV� WR�P\� IULHQGV� DQG� FROOHDJXHV�� HVSHFLDOO\� WR� g]JH�<h&(/��0HUYH�$&$5��
+DFHU�g]JH�'(0ø5��2÷X]�0867$3$ù$�DQG�6HUGDU�257$d�IRU�WKHLU�FRPPHQWV��VXJJHVWLRQV�
DQG� WKHLU� HQGOHVV� VXSSRUW� DOO� WKURXJK� WKLV� ZRUN�� DOVR� LQ� P\� SHUVRQDO� OLIH� DQG�PDVWHUV� GHJUHH�
FRXUVHV��
�
/DVW� EXW� QRW� WKH� OHDVW�� ,� ZRXOG� OLNH� WR� H[SUHVV�P\� ORYH� DQG� JUDWLWXGH� WR�P\� IDPLO\� IRU� WKHLU�
VXSSRUW��PRWLYDWLRQ�DQG�SDWLHQFH��
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.DUDFD��(IVXQ�
�
�

,QIRUPDWLRQ�7HFKQRORJLHV�0DVWHU�3URJUDP�
6XSHUYLVRU��$VVRF��3URI��'U��$GHP�.DUDKRFD�

�
�

6HSWHPEHU�����������SDJHV�
�
�

7KH�SXUSRVH�RI� WKLV� VWXG\� LV� WR� VSHFLI\� WKH�HIIHFWV�RI�SHGDJRJLFDO� DJHQW�DVVLVWHG�SURMHFW�EDVHG�
OHDUQLQJ� DSSURDFK� RQ� VWXGHQWV¶� DFKLHYHPHQWV� DQG� DWWLWXGHV� LQ� +XPDQ�&RPSXWHU� ,QWHUDFWLRQ�
FRXUVH��5HVHDUFK�LV�GRQH�RQ�D�JURXS�FRQVLVWLQJ�RI����6RIWZDUH�(QJLQHHULQJ�VWXGHQWV�WDNLQJ�+&,�
FRXUVH�IURP�%DKoHúHKLU�8QLYHUVLW\�LQ�VSULQJ�VHPHVWHU�RI�WKH�����������DFDGHPLF�\HDUV���
�
,Q�WKLV�UHVHDUFK��WR�WHVW�WKH�SHUFHSWLRQ�RI�FRXUVH�FRQWHQW��FKDSWHU�DVVHVVPHQW�WHVWV�ZHUH�DSSOLHG�WR�
VWXGHQWV� DV� SUH�WHVW� DQG�SRVW�WHVW��6WXGHQWV� WKDW� WDNH� WKH�+&,�FRXUVH�ZLWK� SHGDJRJLFDO� DVVLVWHG�
SURMHFW�EDVHG�OHDUQLQJ�DSSURDFK�VHSDUDWHG�LQWR����JURXSV�FRQVLVWLQJ�RI�����VWXGHQWV�WR�ZRUN�RQ�
GLIIHUHQW�VXEMHFWV���
�
,Q� RUGHU� WR� GHWHUPLQH� WKH� VWXGHQWV¶� DFKLHYHPHQWV� LQ� DQG� DWWLWXGHV� WRZDUGV� WKH� DFWLYLWLHV� RI�
SHGDJRJLFDO� DJHQW� DVVLVWHG� SURMHFW� EDVHG� OHDUQLQJ� DSSURDFK�� 
3URMHFW�%DVHG� /HDUQLQJ� $WWLWXGH�
6FDOH�� µ3HGDJRJLFDO� $JHQW� 6DWLVIDFWLRQ� 6XUYH\� DQG� µ3HUFHSWLRQ� RI� &RXUVH� &RQWHQW� $WWLWXGH�
6FDOH¶� GHYHORSHG�E\� WKH� UHVHDUFKHU�ZHUH�DSSOLHG� WR�HDFK� JURXS��3HUFHSWLRQ�RI�&RXUVH�&RQWHQW�
$WWLWXGH� 6FDOH�ZDV� DSSOLHG� WZLFH� LQ� RUGHU� WR� FRPSDUH� WKH� VWXGHQWV¶� DWWLWXGHV� WRZDUGV� WKH�+&,�
FRXUVH�ZKLFK�SURMHFW�EDVHG�OHDUQLQJ�DSSURDFK�ZDV�DSSOLHG��DQG�SUH�WHVW�DQG�SRVW�WHVW�UHVXOWV�RI�
WKH�TXHVWLRQQDLUH�KDYH�H[DPLQHG��)XUWKHUPRUH��FKDSWHU�UHYLHZ�WHVWV�ZHUH�DSSOLHG� WZLFH�DV�SUH�
WHVW�DQG�SRVW�WHVW�EHIRUH�DQG�DIWHU�WKH�SHGDJRJLFDO�DJHQW�DVVLVWHG�OHDUQLQJ�LQ�ZHE�PHGLXP���
�
,Q�WKH�VWDWLVWLFDO�DQDO\VLV�RI�WKH�GDWD��W�WHVWV��$129$�DQG�FRUUHODWLRQ�FRHIILFLHQW�ZDV�XVHG��7KH�
VWDWLVWLFDO� DQDO\VHV� ZHUH� GRQH� RQ� 6366� ������ 7KH� VLJQLILFDQFH� RI� WKH� GDWD� ZDV� WHVWHG� DW� WKH�
VLJQLILFDQFH�OHYHO�RI������
�
$V�D�UHVXOW��DFFRUGLQJ�WR�WKH�DQVZHUV�JLYHQ�WR�WKH�VXUYH\V�DQG�ILQDO�SURMHFW�JUDGHV��LW�LV�IRXQG�WKDW�
SHGDJRJLFDO� DJHQW� DVVLVWHG�SURMHFW�EDVHG� OHDUQLQJ�DSSURDFK�DIIHFWV� VWXGHQWV¶� DFKLHYHPHQWV�DQG�
DWWLWXGHV�LQ�KXPDQ�FRPSXWHU�LQWHUDFWLRQ�FRXUVH�LQ�D�JRRG�ZD\��
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.H\ZRUGV�� 3URMHFW� %DVHG� /HDUQLQJ�� 3HGDJRJLFDO� $JHQW� $VVLVWHG� /HDUQLQJ� (QYLURQPHQW��
+XPDQ�&RPSXWHU�,QWHUDFWLRQ��(�/HDUQLQJ�
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.DUDFD��(IVXQ�
�
�

%LOJL�7HNQRORMLOHUL�<�NVHN�/LVDQV�3URJUDPÕ�
7H]�'DQÕúPDQÕ��'Ro��'U��$GHP�.DUDKRFD�

�
�

(\O�O�����������VD\ID�
�
�

%X� oDOÕúPD�� SHGDJRMLN� DMDQ� GHVWHNOL� RUWDPGD� LQVDQ�ELOJLVD\DU� HWNLOHúLPL� �+&,�� GHUVLQGH�SURMH�
WDEDQOÕ� |÷UHQPH� \DNODúÕPÕQÕQ� |÷UHQFLOHULQ� GHUVH� \|QHOLN� WXWXPODUÕQÕ� YH� GHUV� EDúDUÕODUÕQÕ�
DUDúWÕUPD� DPDFÕ\OD� \DSÕOPÕúWÕU�� $UDúWÕUPDQÕQ� |UQHNOHPLQL� ����±����� |÷UHWLP� \ÕOÕ� J�]�
G|QHPLQGH�%DKoHúHKLU�hQLYHUVLWHVL¶QGH�+&,�GHUVLQL�DODQ�WRSODP����|÷UHQFL�ROXúWXUPDNWDGÕU���
�
%X�DUDúWÕUPDGD��GHUV�LoHUL÷LQLQ�DOJÕODQPDVÕQÕ�WHVW�HGHELOPHN�LoLQ���QLWH�WHVWOHUL�|Q�WHVW�YH�VRQ�WHVW�
RODUDN� X\JXODQPÕúWÕU�� 3HGDJRMLN� DMDQ� GHVWHNOL� RUWDPGD� SURMH� WDEDQOÕ� |÷UHQPH� \DNODúÕPÕQÕQ�
RQOLQH� RODUDN� X\JXODQGÕ÷Õ� |÷UHQFLOHU�� KHU� ELUL� VHoLOHQ� IDUNOÕ� ELU� WHPHO� SURMH� EDúOÕN� NRQXVX�
�]HULQGH�oDOÕúPDN��]HUH������NLúLOLN�JUXSODUD�D\UÕOPÕúODUGÕU���
�
+HU� JUXED�� SHGDJRMLN� DMDQ� GHVWHNOL� SURMH� WDEDQOÕ� |÷UHQPH� \DNODúÕPÕQGD� |÷UHQFLOHULQ� EDúDUÕ� YH�
WXWXPODUÕQÕ� EHOLUOHPHN� DoÕVÕQGDQ�� µ3URMH� 7DEDQOÕ� g÷UHQPH� 7XWXP� $QNHWL¶�� µ'HUV� øoHUL÷L�
$OJÕODPD� YH� 7XWXP� $QNHWL¶� YH� µ3HGDJRMLN� $MDQ� 0HPQXQL\HW� $QNHWL¶� X\JXODQPÕúWÕU��
g÷UHQFLOHULQ�LQVDQ�ELOJLVD\DU�HWNLOHúLPL��+&,��GHUVL�LoHUL÷LQL�DOJÕODPD\D�\|QHOLN�WXWXP�DQNHWLQH�
YH� SURMH� WDEDQOÕ� |÷UHQPH� DQNHWLQH� YHUGL÷L� \DQÕWODU� LOH� SHGDJRMLN� DMDQ� GHVWHNOL� SURMH� WDEDQOÕ�
|÷UHQPH� \DNODúÕPÕQÕQ� X\JXODQGÕ÷Õ� GHUVLQ� EDúDUÕVÕQÕ� NDUúÕODúWÕUDELOPHN� LoLQ�� |Q�WHVW� YH� VRQ�WHVW�
DQNHW�VRQXoODUÕ�LQFHOHQPLúWLU��
�
%X�DUDúWÕUPDGD��YHULOHULQ�DQDOL]LQGH��LVWDWLVWLNL�LúOHPOHUGHQ��HúOL�JUXSODU�W�WHVWL��ED÷ÕPVÕ]�JUXSODU�W�
WHVWL��$129$�YH�NRUHODV\RQ�NDWVD\ÕVÕ�NXOODQÕOPÕúWÕU��øVWDWLVWLNL�LúOHPOHU�6366������SURJUDPÕQGD�
DQDOL]�HGLOPLúWLU��(OGH�HGLOHQ�YHULOHULQ� DQODPOÕ�ROXS�ROPDGÕNODUÕ� ����DQODPVDOOÕN�G�]H\LQGH� WHVW�
HGLOPLúWLU��
�
6RQXo� RODUDN�� X\JXODQDQ� DQNHWOHUH� YHULOHQ� FHYDSODUD� YH� |÷UHQFLOHULQ� SURMH� ILQDO� QRWODUÕQD�
EDNÕOGÕ÷ÕQGD�� SURMH� WDEDQOÕ� |÷UHQPH� \DNODúÕPÕQÕQ� |÷UHQFLOHULQ� SHGDJRMLN� DMDQ� GHVWHNOL� RUWDPGD�
|÷UHQGLNOHUL�+&,�GHUVLQGHNL�EDúDUÕ�YH�WXWXPODUÕQÕ�ROXPOX�\|QGH�HWNLOHGL÷L�J|U�OP�úW�U��
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$QDKWDU�.HOLPHOHU��3URMH�7DEDQOÕ�g÷UHQPH��3HGDJRMLN�$MDQ�'HVWHNOL�g÷UHQPH�2UWDPÕ��øQVDQ�
%LOJLVD\DU�(WNLOHúLPL��(�g÷UHQPH�
�
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���� 67$*(6��2)��352-(&7��%$6('��/($51,1*��$3352$&+ ����������������������������������
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���� '(),1,7,21��2)��&20387(5��$66,67('��352-(&7�%$6('��7($&+,1*�����
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������7KHVHV�'RQH�RQ�3URMHFW�%DVHG�/HDUQLQJ��������������������������������������������������������������������
������7KHVHV�'RQH�RQ�3HGDJRJLFDO�$JHQW�$VVLVWHG�/HDUQLQJ�(QYLURQPHQW����������������������
������$UWLFOHV�3XEOLVKHG�LQ�3URMHFW�%DVHG�/HDUQLQJ�7RSLF�������������������������������������������������
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���� +2:�,6�7+(�3('$*2*,&$/�$*(17�$66,67('�352-(&7�%$6('�

/($51,1*�$3352$&+�25*$1,=('�,1�+&,�&/$66"����������������������������������������
������3ODQQLQJ�������������������������������������������������������������������������������������������������������������������������
������3HUIRUPLQJ�WKH�$FWLYLWLHV���������������������������������������������������������������������������������������������
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���� '$7$��&2//(&7,21��722/6�����������������������������������������������������������������������������������
������3URMHFW�%DVHG�/HDUQLQJ�$WWLWXGH�6FDOH�����������������������������������������������������������������������
������3HGDJRJLFDO�$JHQW�6DWLVIDFWLRQ�6XUYH\�����������������������������������������������������������������������
������3HUFHSWLRQ�RI�&RXUVH�&RQWHQW�$WWLWXGH�6FDOH�������������������������������������������������������������
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������&KDSWHU�5HYLHZ�7HVWV���������������������������������������������������������������������������������������������������
���� '$7$��$1$/<6,6 ��������������������������������������������������������������������������������������������������������

�
��� ),1',1*6��	��5(68/76 ������������������������������������������������������������������������������������������������� ���
�

���� ),1',1*6��21��352-(&7��%$6('��/($51,1*��$3352$&+ �����������������������������
���� ),1',1*6��21��3('$*2*,&$/��$*(17��$66,67('��/($51,1*���������������������
���� ),1',1*6��21��&2856(��&217(17��3(5&(37,21��$&+,(9(0(17��$1'��

678'(176¶��$77,78'(6�������������������������������������������������������������������������������������������
���� ),1',1*6�21�&+$37(5�5(9,(:�7(676��������������������������������������������������������������

�
��� &21&/86,21 ������������������������������������������������������������������������������������������������������������������ ���
�

���� 5(68/76 �����������������������������������������������������������������������������������������������������������������������
���� 5(&200(1'$7,216�21�)8785(�5(6($5&+(6���������������������������������������������

�
5()(5(1&(6 ����������������������������������������������������������������������������������������������������������������������� ���
$33(1',&(6������������������������������������������������������������������������������������������������������������������������� ���
�

$33(1',;�$�����6XUYH\���3URMHFW�%DVHG�/HDUQLQJ�$WWLWXGH�6FDOH ������������������������������������
$33(1',;�$�����6XUYH\���3HGDJRJLFDO�$JHQW�6DWLVIDFWLRQ�6FDOH ���������������������������������������
$33(1',;�$�����6XUYH\���3HUFHSWLRQ�RI�&RXUVH�&RQWHQW�$WWLWXGH�6FDOH ��������������������������
$33(1',;�%�����6DPSOHV�RI�:HHNO\�$FWLYLWLHV�)URP�3URMHFWV ������������������������������������������
$33(1',;�%�����3LFWXUHV�7DNHQ�'XULQJ�WKH�3URMHFW�3UHVHQWDWLRQV ����������������������������������

�
&855,&8/80�9,7$(������������������������������������������������������������������������������������������������������� ����
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7DEOH������������7KH�&RPSDULVRQ�RI�3URMHFW�%DVHG�/HDUQLQJ�DQG�7UDGLWLRQDO�,QVWUXFWLRQDO�
0RGHO��������������������������������������������������������������������������������������������������������������������

7DEOH������������3URMHFW�JURXSV�DQG�FKRVHQ�PXVHRORJ\�PRGXOHV�������������������������������������������������
7DEOH������������3URMHFW�DFKLHYHPHQWV�RI�HDFK�JURXS�DFFRUGLQJ�WR�WKH�SURMHFW�VWHSV �����������������
7DEOH������������3%/$6���5HOLDELOLW\�6WDWLVWLFV�����������������������������������������������������������������������������
7DEOH������������3$66�±�5HOLDELOLW\�6WDWLVWLFV�������������������������������������������������������������������������������
7DEOH������������3&&$6�±�5HOLDELOLW\�6WDWLVWLFV ���������������������������������������������������������������������������
7DEOH������������,QGHSHQGHQW�VDPSOHV�W�WHVW�UHVXOWV�RI�3%/$6�DFFRUGLQJ�WR�WKH�JHQGHUV ����������
7DEOH������������$129$�UHVXOWV�DFFRUGLQJ�WR�VWXGHQWV¶�DWWLWXGHV�LQ�3%/$6�IURP�GLIIHUHQW�

JURXSV ������������������������������������������������������������������������������������������������������������������
7DEOH������������0HDQV�DQG�VWDQGDUG�GHYLDWLRQV�RI�VWXGHQWV¶�DWWLWXGHV�LQ�3%/$6�DFFRUGLQJ�WR�

WKH�JURXSV��$129$�UHVXOWV� ������������������������������������������������������������������������������
7DEOH������������&RUUHODWLRQ�EHWZHHQ�VWXGHQWV¶�DWWLWXGHV�WRZDUGV�3%/�DSSURDFK�DQG�FRXUVH�

DFKLHYHPHQWV �������������������������������������������������������������������������������������������������������
7DEOH������������,QGHSHQGHQW�VDPSOHV�W�WHVW�UHVXOWV�RI�3$66�DFFRUGLQJ�WR�WKH�JHQGHUV �������������
7DEOH������������$129$�UHVXOWV�DFFRUGLQJ�WR�VWXGHQWV¶�DWWLWXGHV�LQ�3$66�IURP�GLIIHUHQW�

JURXSV ������������������������������������������������������������������������������������������������������������������
7DEOH������������0HDQV�DQG�VWDQGDUG�GHYLDWLRQV�RI�VWXGHQWV¶�DWWLWXGHV�LQ�3$66�DFFRUGLQJ�WR�

JURXSV��$129$�UHVXOWV��������������������������������������������������������������������������������������
7DEOH������������,QGHSHQGHQW�VDPSOHV�W�WHVW�UHVXOWV�RI�3&&$6�DFFRUGLQJ�WR�WKH�JHQGHUV����������
7DEOH������������0HDQV�DQG�VWDQGDUG�GHYLDWLRQV�RI�VWXGHQWV¶�DWWLWXGHV�LQ�3&&$6�DFFRUGLQJ�WR�

JURXSV��$129$�UHVXOWV��������������������������������������������������������������������������������������
7DEOH�����������$129$�UHVXOWV�DFFRUGLQJ�WR�VWXGHQWV¶�DWWLWXGHV�LQ�3&&$6�IURP�GLIIHUHQW�

JURXSV ������������������������������������������������������������������������������������������������������������������
7DEOH�����������&RUUHODWLRQ�EHWZHHQ�VWXGHQWV¶�DWWLWXGHV�WRZDUGV�SHUFHSWLRQ�RI�FRXUVH�

FRQWHQWV�DQG�FRXUVH�DFKLHYHPHQWV����������������������������������������������������������������������
7DEOH�����������3DLUHG�VDPSOHV�W�WHVW�UHVXOWV�DFFRUGLQJ�WR�WKH�SUH�WHVW�DQG�SRVW�WHVW�UHVXOWV�

IRU�WKH�FRXUVH�FRQWHQWV�RI�SURMHFW�EDVHG�+&,�FRXUVH�����������������������������������������
7DEOH�����������3DLUHG�VDPSOHV�W�WHVW�UHVXOWV�DFFRUGLQJ�WR�WKH�SUH�WHVW�DQG�SRVW�WHVW�UHVXOWV�RI�

FKDSWHU�UHYLHZ�WHVWV���������������������������������������������������������������������������������������������
7DEOH�%��������*HQHUDO�EXGJHW�WDEOH�RI�78%,7$.�)RUP��7/��������������������������������������������������
7DEOH�%�������������XVDELOLW\�PHWULFV�IRU�$QÕWNDELU�0XVHXP���������������������������������������������������
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�
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� � � � � /,67��2)��),*85(6�
)LJXUH��������������*HQGHU�GLVWULEXWLRQV�LQ�SURMHFW�JURXSV ����������������������������������������������������������
)LJXUH��������������3HGDJRJLFDO�,QVWUXFWLRQDO�$JHQW�$VVLVWHG�/HDUQLQJ�(QYLURQPHQW ���������������
)LJXUH�%����������$Q�H[DPSOH�RI�6:27�$QDO\VLV�RI�0XVHXPV��������������������������������������������������
)LJXUH�%����������$Q�H[DPSOH�RI�6:27�$QDO\VLV�RI�0XVHXPV��������������������������������������������������
)LJXUH�%����������$�VWRU\ERDUGLQJ�H[DPSOH ��������������������������������������������������������������������������������
)LJXUH�%����������$�SURWRW\SH�GHVLJQ�H[DPSOH ����������������������������������������������������������������������������
)LJXUH�%����������$�SURWRW\SH�GHVLJQ�H[DPSOH ����������������������������������������������������������������������������
)LJXUH�%����������$�VWDWH�FKDUW�H[DPSOH ��������������������������������������������������������������������������������������
)LJXUH�%����������$�VWDWH�FKDUW�H[DPSOH ��������������������������������������������������������������������������������������
)LJXUH�%���������$�SURMHFW�SRVWHU�H[DPSOH ���������������������������������������������������������������������������������
)LJXUH�%���������$�SURMHFW�SRVWHU�H[DPSOH ���������������������������������������������������������������������������������
)LJXUH�%���������$�SURMHFW�SRVWHU�H[DPSOH ���������������������������������������������������������������������������������
)LJXUH�%���������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV ��������������������������������������������������������
)LJXUH�%���������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV ��������������������������������������������������������
)LJXUH�%���������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV ��������������������������������������������������������
)LJXUH�%���������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV ��������������������������������������������������������
)LJXUH�%���������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV ��������������������������������������������������������
)LJXUH�%���������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV ��������������������������������������������������������
)LJXUH�%��������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV ��������������������������������������������������������
)LJXUH�%��������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV ��������������������������������������������������������
)LJXUH�%��������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV ��������������������������������������������������������
)LJXUH�%��������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV ��������������������������������������������������������
)LJXUH�%��������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV ��������������������������������������������������������
)LJXUH�%��������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV ��������������������������������������������������������
)LJXUH�%��������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV ��������������������������������������������������������
)LJXUH�%��������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV ��������������������������������������������������������
)LJXUH�%��������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV ��������������������������������������������������������
)LJXUH�%��������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV ��������������������������������������������������������
)LJXUH�%��������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV ��������������������������������������������������������
)LJXUH�%��������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV ��������������������������������������������������������
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



[L��

/,67��2)��$%%5(9,$7,216�

�
$QDO\VLV�RI�9DULDQFH�� � � � � � �� $129$�
&RPSXWHU�$VVLVWHG�,QVWUXFWLRQ� � � � � �� &$,�
&RPSXWHU�$VVLVWHG�3URMHFW�%DVHG�7HDFKLQJ� � � �� &$�3%7�
+XPDQ�&RPSXWHU�,QWHUDFWLRQ�� � � � � �� +&,�
,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ� � � �� ,62�
/RJLFDO�7KLQNLQJ�*URXS�7HVW� � � � � �� /7*7�
0HDQ�RI�6TXDUHV� � � � � � � �� 0HDQ�6T��
0LFURVRIW� � � � � � � � �� 06�
3HGDJRJLFDO�$JHQW�6DWLVIDFWLRQ�6XUYH\� � � � �� 3$66�
3HUFHSWLRQ�RI�&RXUVH�&RQWHQW�$WWLWXGH�6FDOH� � � �� 3&&$6�
3URMHFW�%DVHG�/HDUQLQJ�$WWLWXGH�6FDOH� � � � �� 3%/$6�
3URMHFW�%DVHG�/HDUQLQJ� � � � � � �� 3%/�
3URMHFW�%DVHG�7HDFKLQJ� � � � � � �� 3%7�
6FLHQFH�&RXUVH�$WWLWXGH�6FDOH� � � � � �� 6&$6�
6RIWZDUH�(QJLQHHULQJ� � � � � � �� 6(�
6WDQGDUG�'HYLDWLRQ� � � � � � � �� 6WG��'HY��
6WDWLVWLFDO�3DFNDJH�IRU�WKH�6RFLDO�6FLHQFHV� � � �� 6366�
6XP�RI�6TXDUHV� � � � � � � �� 6XP�6T��
7�UNL\H�%LOLPVHO�YH�7HNQRORMLN�$UDúWÕUPD�.XUXPX� � �� 7h%ø7$.�
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�
&RUUHODWLRQ�&RHIILFLHQW� � � � � � �� U�
'HQVLW\�)XQFWLRQ� � � � � � � �� GI�
'LIIHUHQFH�RI�;�9DOXHV� � � � � � �� ¨;�
I�9DOXH�LQ�$QDO\VLV�RI�9DULDQFH� � � � � �� )�
1XPEHU� � � � � � � � �� ��
6DPSOH�0HDQ�� � � � � � � �� ;�
6DPSOH�6L]H��9DULDEOH�4XDQWLW\�� � � � � �� 1�
6HFRQGV� � � � � � � � �� V�
6WDWLVWLFDO�6LJQLILFDQFH� � � � � � �� 3�
W�9DOXH�LQ�W�7HVW� � � � � � � �� W�
�
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,Q� SUREOHP� GHILQLWLRQ�� VLJQLILFDQFH� DQG� WKH� SXUSRVH� RI� WKH� VWXG\�� UHVHDUFK� TXHVWLRQV��
OLPLWDWLRQV�DQG�WHUP�GHILQLWLRQV�DUH�LQWURGXFHG�LQ�WKLV�VHFWLRQ��

���� 352%/(0���'(),1,7,21�
(GXFDWLRQ� LV� DQ� RQJRLQJ� IDFW� IURP� ELUWK� WR� GHDWK�� ,W� LV� WKH�ZKROH� VRFLDO� SURFHVV� WKDW�
EHFRPH�HIIHFWLYH�RQ�LQGLYLGXDOV�WR�UHDFK�WKHLU�VRFLDO�VWDQGDUGV��EHOLHIV�DQG�OLIH�VW\OHV��,W�
LV� WKH� ZKROH� SURFHVV� LQ� ZKLFK� LQGLYLGXDOV� GHYHORS� WKHLU� VNLOOV�� DWWLWXGHV� DQG� RWKHU�
EHKDYLRUDO�SDWWHUQV�WKDW�KDYH�YDOXHV�LQ�WKH�VRFLHW\�WKH\�OLYH�LQ��
�
7KH�DLP�LQ�WKH�7XUNLVK�HGXFDWLRQ�LV�WR�SDVV�RQ�WR�D�VWXGHQW�EDVHG�V\VWHP��7KH�V\OODEXV�
LQ� D� VWXGHQW�EDVHG� V\VWHP� LV� DUUDQJHG� VSHFLILFDOO\� IRU� HDFK� VWXGHQW� DFFRUGLQJ� WR� WKHLU�
SRWHQWLDOV� DQG� LQWHUHVWV��$� VSHFLILF� HGXFDWLRQDO� SURJUDP� LV� DUUDQJHG� DQG� LQVSHFWHG� IRU�
HDFK� VWXGHQW� FRQVLGHULQJ� WKHLU� SHUVRQDOLWLHV�� VNLOOV� DQG� GHPDQGV��%HVLGHV�� DWWHQWLRQ� RI�
WRGD\¶V�VWXGHQWV�LV�H[SHFWHG�WR�LQFUHDVH��DQG�VWXGHQWV�DUH�H[SHFWHG�WR�EH�PRUH�VXFFHVVIXO�
DV�WKH\�WDNH�FRXUVHV�LQ�WKH�ILHOGV�WKH\�DUH�LQWHUHVWHG�LQ��
�
7KH�XVH�RI�WHFKQRORJ\�LQ�FODVVHV�HQDEOHV�WHFKQRORJ\�WR�EH�PRUH�HIIHFWLYH�DQG�HDVH�WKH�
WDVNV�RI�WHDFKHUV�DQG�VWXGHQWV��3URJUDPV�KDYLQJ�VDPH�FRQWHQW�DUH�SHUIHFWO\�WUDQVIHUUHG��
WKDQNV� WR� WKH� XVH� RI� WHFKQRORJ\�� LQ� HGXFDWLRQ� DQG� WHFKQRORJ\��ZLWKLQ� WKLV� FRQWH[W�� LW�
KHOSV�WKH�SURYLVLRQ�RI�HTXDOLW\��)XUWKHUPRUH��D�OLPLWOHVV�OLEUDU\�LV�PDGH�DYDLODEOH�ZLWK�
WKH�XVH�RI�WHFKQRORJ\�LQ�HGXFDWLRQ�DQG�WHDFKHUV�EHFRPH�PRUH�FRPSHWHQW����
�
2QH�RI�WKH�PHWKRGV�WKDW�LV�GHYHORSHG�DV�DQ�DOWHUQDWLYH�WR�WUDGLWLRQDO�LQVWUXFWLRQ�PHWKRGV�
DQG� WKDW� HQDEOH� VWXGHQWV� GLUHFW� LQYROYHPHQW� LQ� HGXFDWLRQDO� SURFHVV� LV� SURMHFW�EDVHG�
LQVWUXFWLRQ��3URMHFWV�SUHSDUHG�E\�VWXGHQWV�DUH�LQ�WKH�FHQWUH�RI�SURMHFW�EDVHG�LQVWUXFWLRQ�
PHWKRG��3URMHFWV��GUDIW�RU�GUDIW�GHYHORSPHQW�PHDQV��LPDJLQDWLRQ�DQG�SODQQLQJ��3URMHFWV�
DUH� LQGLYLGXDO� RU� JURXS� VWXGLHV� RI� VWXGHQWV� IRU� WKH� VROXWLRQ� RI� D� SUREOHP� UHJDUGLQJ�
DFTXLVLWLRQ�RI�D�FRQFHSW�RI�D�VNLOO��.XELQRYD�HW�DO���������
�
3URMHFWV� HQDEOH� VWXGHQWV� WR� JDLQ� DFDGHPLF� UHVHDUFK� VNLOOV� DQG� WR� OHDUQ� WKURXJK�
H[SHULHQFH��5DJKDYDQ�HW�DO����������0RUHRYHU��SURMHFWV�JLYH�RSSRUWXQLWLHV�WR�VWXGHQWV�WR�



���

XVH� DOWHUQDWLYH� DSSURDFKHV� UHJDUGLQJ� WKHLU� LQGLYLGXDO� GLIIHUHQFHV�� GLIIHUHQW� OHDUQLQJ�
VW\OHV��LQWHOOLJHQFHV��VNLOOV�RU�LQWHUHVWV��6DUDFDOR÷OX�HW�DO���������3URMHFW�EDVHG�OHDUQLQJ�
�3%/�� LV� DQ� DSSURDFK�� UHTXLULQJ� GLVFLSOLQHG� VWXGLHV�� LQ� ZKLFK� VWXGHQWV�� WDNLQJ�
UHVSRQVLELOLW\�DV�LQGLYLGXDOV�RU�DV�JURXS��FRQGXFW�WKHLU�RZQ�VWXGLHV�EDVHG�RQ�WKHLU�RZQ�
LQWHUHVWV� DQG� VNLOOV� UHJDUGLQJ� UHDO� OLIH�SUREOHPV�� LQ�ZKLFK� WHDFKHUV�JXLGH�VWXGHQWV�DQG�
IDFLOLWDWH� WKHLU� VWXGHQWV
� VWXGLHV� DQG�ZKLFK� FRQVLVWV� RI� GLIIHUHQW� DSSURDFKHV� SURYLGLQJ�
UHDO�RXWSXWV�DQG�SUHVHQWDWLRQV��'HPLUKDQ�������SS������
�
,Q�3%/��VWXGHQWV�FRPSOHWH�WKHLU�SURMHFWV�ZLWK�D�SUHVHQWDWLRQ�E\�ZRUNLQJ�WRJHWKHU�RQ�DQ�
DFWXDO�WRSLF�RU�D�SUREOHP�IURP�GLIIHUHQW�GLVFLSOLQHV��0F*UDWK�������:RON��������7KHUH�
LV�QRW�D�VSHFLILF�FRXUVH�VHVVLRQ�WR�DSSO\�RQ�WKLV�DSSURDFK���6WXGHQWV�PD\�ZRUN�RQ�WKHLU�
SURMHFWV�ZKHQHYHU�DQG�ZKHUHYHU�WKH\�OLNH��6DUDFDOR÷OX�HW�DO���������
�
%HVLGHV� WKHVH� LPSURYHPHQWV�� VLJQLILFDQW� DGYDQFHV� LQ� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ�
WHFKQRORJ\�OHDG� WR� LQHYLWDEOH�XVH�RI� WHFKQRORJLFDO�VRXUFHV�LQ�VFKRROV�DQG�FODVVHV��7KH�
XVH�RI� WHFKQRORJ\�LQ� LQVWUXFWLRQDO�HQYLURQPHQWV�SURYLGHV�YDULRXV� OHDUQLQJ�SRVVLELOLWLHV�
WR�VWXGHQWV�� LW� LPSURYHV�WKH�DZDUHQHVV�DQG�PRWLYDWLRQ�RI�VWXGHQWV�DQG�PDNHV�WKHP�WKH�
FHQWHU� RI� WKH� LQVWUXFWLRQ� �øúPDQ� HW� DO�� ������� 3DUDOOHO� WR� WHFKQRORJLFDO� DGYDQFHV��
FRPSXWHUV� KDYH� EHJXQ� WR� EH� XVHG� ZLWK� WKH� SXUSRVH� RI� GHYHORSLQJ� PDWHULDOV� OLNH�
YLVXDOL]DWLRQ�DQG�DQDORJXHV�DQG��DV�D�UHVXOW��WKH�WHUP�&RPSXWHU�$VVLVWHG�,QVWUXFWLRQ�KDV�
FRPH�DERXW��7KH�XVH�RI�DFWLYLWLHV�OLNH�GLUHFW�SUHVHQWDWLRQ�RI�FRXUVH�FRQWHQWV�LQ�FODVVHV�
IURP� FRPSXWHUV�� UHSHWLWLRQ� RI� SUH�OHDUQHG� NQRZOHGJH� ZLWK� RWKHU� PHWKRGV�� SUREOHP�
VROYLQJ�DQG�YDULRXV�H[HUFLVHV� � LV�FDOOHG�&RPSXWHU�$VVLVWHG� ,QVWUXFWLRQ� �&$,�� �g]PHQ�
������<DOÕQ���������
�
$V� D� UHVXOW� RI� WKH� OLWHUDWXUH� UHVHDUFK�� WKH� YLHZ� WKDW� LQWHQGHG� DLPV� DUH� DFFRPSOLVKHG�
WKURXJK� WKH� LQYROYHPHQW� RI� FRPSXWHU� WHFKQRORJ\� LQ� WKH� SURMHFW�EDVHG� LQVWUXFWLRQ�
SURFHVV�KDV�FRPH�DERXW� �-DFNVRQ�	�6RQJHU�������*UHHQERZH�HW�DO�� ������&ROH� HW�DO��
������0F*UDWK�������:RON�������%HUQKDUGW�������)UDQN�	�%DU]LODL�������0HORJUDQR�
�������$V�D�FRQFOXVLRQ��WKH�XVH�RI�FRPSXWHU�WHFKQRORJ\�LQ�HGXFDWLRQDO�SURFHVV�DIIHFWV�
OHDUQLQJ�LQ�D�SRVLWLYH�ZD\��%HUQKDUGW���������
�



���

���� 5(6($5&+��48(67,21�
,Q�VRIWZDUH�HQJLQHHULQJ��KRZ�GRHV�WKH�SURMHFW�EDVHG�OHDUQLQJ�DSSURDFK�LQ�D�SHGDJRJLFDO�
DJHQW�DVVLVWHG�OHDUQLQJ�HQYLURQPHQW�DIIHFWV�WKH�VWXGHQWV¶�DFKLHYHPHQWV�DQG�DWWLWXGHV�LQ�
KXPDQ�FRPSXWHU�LQWHUDFWLRQ�FRXUVH�LQ�WKHRUHWLFDO�DQG�SUDFWLFDO�DSSOLFDWLRQV"�
������6XE�5HVHDUFK��4XHVWLRQV�

D�� ,V�WKHUH�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�JHQGHUV�LQ�VWXGHQWV¶�DWWLWXGHV�WRZDUGV�
SURMHFW�EDVHG�OHDUQLQJ�DSSURDFK"��
�

E�� ,V�WKHUH�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�VWXGHQWV�LQ�GLIIHUHQW�JURXSV�LQ�VWXGHQWV¶�
DWWLWXGHV�WRZDUGV�SURMHFW�EDVHG�OHDUQLQJ�DSSURDFK"��
�

F�� $UH�VWXGHQWV
�DWWLWXGHV�WRZDUGV�SURMHFW�EDVHG�OHDUQLQJ�DSSURDFK�DQG�ILQDO�SURMHFW�
JUDGHV�GLUHFWO\�SURSRUWLRQDO"�
�

G�� ,V�WKHUH�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�JHQGHUV�LQ�VWXGHQWV¶�DWWLWXGHV�WRZDUGV�
SHGDJRJLFDO�DJHQW�DVVLVWHG�OHDUQLQJ�HQYLURQPHQW"��
�

H�� ,V�WKHUH�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�VWXGHQWV�LQ�GLIIHUHQW�JURXSV�LQ�VWXGHQWV¶�
DWWLWXGHV�WRZDUGV�SHGDJRJLFDO�DJHQW�DVVLVWHG�OHDUQLQJ�HQYLURQPHQW"��
�

I�� ,V�WKHUH�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�JHQGHUV�LQ�VWXGHQWV¶�DWWLWXGHV�WRZDUGV�
SHUFHSWLRQ�RI�FRXUVH�FRQWHQW"��
�

J�� ,V�WKHUH�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�VWXGHQWV�LQ�GLIIHUHQW�JURXSV�LQ�VWXGHQWV¶�
DWWLWXGHV�WRZDUGV�SHUFHSWLRQ�RI�FRXUVH�FRQWHQW"��
�

K�� $UH�VWXGHQWV
�DWWLWXGHV�WRZDUGV�SHUFHSWLRQ�RI�FRXUVH�FRQWHQW�DQG�ILQDO�SURMHFW�
JUDGHV�GLUHFWO\�SURSRUWLRQDO"�
�

L�� ,V�WKHUH�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�SUH�WHVW�DQG�SRVW�WHVW�UHVXOWV�LQ�VWXGHQWV¶�
DWWLWXGHV�WRZDUGV�SHUFHSWLRQ�RI�FRXUVH�FRQWHQWV"�
�

M�� ,V�WKHUH�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�SUH�WHVW�DQG�SRVW�WHVW�UHVXOWV�LQ�VWXGHQWV¶�
FKDSWHU�UHYLHZ�DVVHVVPHQWV"�

���� 7+(��6,*1,),&$1&(��$1'��7+(��385326(��2)��7+(��678'<�
7KH� VWXG\� LV� VLJQLILFDQW� LQ� SURYLGLQJ� D� PRGHO� IRU� SUDFWLWLRQHUV�� VXFK� DV� LQVWUXFWLRQDO�
GHVLJQHUV�DQG�LQVWUXFWRUV��ZKR�GHVLJQ�RQOLQH�3%/�FRXUVHV�LQ�6RIWZDUH�(QJLQHHULQJ��6(��
'HSDUWPHQW��$V�PHQWLRQHG�DOUHDG\��PDQ\�RI�3%/�DSSURDFKLQJ�FDVHV�IRFXV�RQ�6FLHQFH�



���

	�0DWKHPDWLFV�ILHOGV��7KXV�WKHUH�DUH�QRW�HQRXJK�UHVHDUFKHV�RQ�RQOLQH�3%/�DSSURDFKHV�
LQ�VRIWZDUH�HQJLQHHULQJ�ILHOG��7KH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�VSHFLI\�WKH�FRQWULEXWLRQV�RI�
GHYHORSLQJ�FRPSXWHU�DVVLVWHG�SURMHFW�WR�WKH�WHDFKLQJ�SURFHVV�LQ�+&,�FRXUVH��
�
:LWKLQ�WKH�VFRSH�RI�WKLV�VWXG\��FROOHFWLQJ�GDWD�UHODWHG�WR�SUDFWLFDELOLW\�RI�3%/�DSSURDFK�
LQ� SHGDJRJLFDO� DJHQW� DVVLVWHG� +&,� FRXUVH� LV� DLPHG�� ,Q� SDUDOOHO� ZLWK� WKLV�� PDNLQJ� DQ�
REVHUYDWLRQ� LQ� D� FODVVURRP� LQ� ZKLFK� 3%/� DSSURDFK� LQ� SHGDJRJLFDO� DJHQW� DVVLVWHG�
OHDUQLQJ�HQYLURQPHQW�LV�LPSOHPHQWHG�DQG�UHFHLYLQJ�RSLQLRQV�RI�VWXGHQWV�LV�DLPHG��

���� /,0,7$7,216�
7KLV�UHVHDUFK�LV�OLPLWHG�ZLWK�WKH�ILQGLQJV��

D�� IURP�����������DFDGHPLF�\HDU�VSULQJ�VHPHVWHU��
E�� IURP�VWXGHQWV�ZKR�VWXG\�6RIWZDUH�(QJLQHHULQJ�LQ�%DKoHúHKLU�8QLYHUVLW\��
F�� IURP�VWXGHQWV�ZKR�WDNH�WKH�FRXUVH�µ+XPDQ�&RPSXWHU�,QWHUDFWLRQ¶���

���� '(),1,7,21��2)��7(506�
3URMHFW�%DVHG� /HDUQLQJ� $SSURDFK�� ,W� LV� D� VWXGHQW�FHQWHUHG� OHDUQLQJ� DSSURDFK� ZKLFK�
UHTXLUHV� FRRSHUDWLRQ�� SURYLGHV� VWXGHQWV� ZLWK� DFDGHPLF� UHVHDUFK� VNLOOV�� DQG� JLYHV�
RSSRUWXQLW\�WR�VWXG\�LQ�LQGLYLGXDO�DQG�FRRSHUDWLYH�LQVWUXFWLRQDO�PHGLXPV�DQG�LQ�ZKLFK�
ERWK�RXWSXWV�DQG�SURFHVVHV�DUH�DVVHVVHG�WRJHWKHU��
�
7UDGLWLRQDO�,QVWUXFWLRQ�0RGHO��,W� LV�D�WHDFKHU�FHQWHUHG�LQVWUXFWLRQDO�DSSURDFK�LQ�ZKLFK�
LQIRUPDWLRQ�OHYHO�LV�LPSRUWDQW��VWXGHQWV�DUH�JHQHUDOO\�SDVVLYH�DQG�OHDUQ�ZKDW�LV�WDXJKW�WR�
WKHP�E\� WHDFKHUV�� UROHV� RI� VWXGHQWV� DQG� WHDFKHUV� DUH� VWULFWO\� GHWHUPLQHG�� DVVLJQPHQWV��
H[DPV�DQG�VWXGHQWV¶�EHKDYLRU�LQ�FODVV�DUH�DVVHVVHG���
�
&RPSXWHU�$VVLVWHG�/HDUQLQJ�$SSURDFK��$Q�DSSURDFK�WKDW�UHTXLUHV�VWXGHQWV�WR�UHVHDUFK��
WR� DFTXLUH� QHZ� LQIRUPDWLRQ�� WR� GHYHORS� QHZ� VNLOOV� LQ� DFWLYLWLHV� DQG� WR� XVH� FRPSXWHU�
WHFKQRORJ\�DQG�PXOWLPHGLD�LWHPV�LQ�WKHVH�DFWLYLWLHV���
�



���

3HGDJRJLFDO� $JHQW�� 3OD\V� D� UROH� DV� D� WXWRU� RU� WHDFKHU� DQG� FRPPXQLFDWHV� DQG�
FROODERUDWHV�ZLWK�VWXGHQWV�LQ�WKH�IDFLOLWDWLRQ�RI�VXEMHFW�FRQWHQWV�WR�SURGXFH�PHDQLQJIXO�
OHDUQLQJ� RQ� WKH� VWXGHQWV¶� SDUW� �$WNLQVRQ� ������ %D\ORU�	� .LP� ������ &ODUN�	�0D\HU�
������&UDLJ�HW�DO��������0RUHQR�HW�DO��������:DQJ�HW�DO���������
�
3HGDJRJLFDO�$JHQW�$VVLVWHG�/HDUQLQJ�(QYLURQPHQW��$Q�HGXFDWLRQDO�PHWKRG�ZKLFK�XVHV�
FRPSXWHUV� DV� LQWHUDFWLYH� WHDFKLQJ� GHYLFHV�� &RPSXWHUV� DGDSW� WKH� SUHVHQWDWLRQ� RI�
HGXFDWLRQDO�PDWHULDO�DFFRUGLQJ�WR�VWXGHQWV
�ZHDNQHVVHV��DV�LQGLFDWHG�E\�WKHLU�UHVSRQVHV�
WR�TXHVWLRQV���
�
�
�
�
�
�
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�
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����/,7(5$785(��5(9,(:�

3URMHFW�EDVHG�OHDUQLQJ�DSSURDFK�DQG�FRPSXWHU�DVVLVWHG�LQVWUXFWLRQ�DUH�LQWURGXFHG�LQ�WKLV�
VHFWLRQ��$OVR�� UHOHYDQW� UHVHDUFKHV� GRQH� LQ� GLIIHUHQW� ILHOGV�ZLWKLQ� WKH� VFRSH� RI� SURMHFW�
EDVHG�OHDUQLQJ�DSSURDFK�DUH�RUGHUHG��

���� '(),1,7,21��2)��352-(&7��%$6('��/($51,1*�
3URMHFWV��GUDIWV�RU�GUDIW�GHYHORSPHQW�PHDQV�LPDJLQDWLRQ�DQG�SODQQLQJ��7KH�VROXWLRQ�RI�
SUREOHPV� UHJDUGLQJ� DFTXLVLWLRQ�RI� FRQFHSWV� RU� VNLOOV� LQ� HGXFDWLRQ� ILHOG� LV� LQGHSHQGHQW�
LQGLYLGXDO�RU�JURXS�VWXGLHV�RI� VWXGHQWV� �6DUDFDOR÷OX�HW�DO���������3URMHFWV�XQGHUOLH� WKH�
FHQWHU� RI� SURMHFW�EDVHG� LQVWUXFWLRQ� PHWKRG�� 3URMHFWV� SURYLGH� VWXGHQWV� ZLWK� DFDGHPLF�
UHVHDUFK�VNLOOV�DQG�OHDUQLQJ�WKURXJK�OLYLQJ��5DJKDYDQ�HW�DO���������
�
3%/� LV� DQ� LQVWUXFWLRQDO�PRGHO� WKDW� JXLGHV� VWXGHQWV� WR� GHDO�ZLWK� FRPSHOOLQJ� SUREOHPV�
DQG��DV�D�UHVXOW�� WR�SURGXFH�RULJLQDO�RXWSXWV��3URMHFWV�SUHSDUHG�LQ�RUGHU� WR�FUHDWH�PRUH�
HIIHFWLYH�OHDUQLQJ�RSSRUWXQLWLHV�LQ�FODVVHV�PD\�YDU\�LQ�VXEMHFW�DQG�FRQWHQW�DQG�PD\�EH�
VHSDUDWHG� LQWR� GLIIHUHQW� FODVVHV�� )XUWKHUPRUH�� WKHVH� SURMHFWV� DOVR� KDYH� GHVFULSWLYH�
IHDWXUHV��3URMHFWV�FRPH�DERXW�ZLWK� WKH�FRPSHOOLQJ�SUREOHPV� WKDW�FDQQRW�EH� VROYHG�E\�
URWH�OHDUQLQJ� DQG� WKH\� HQDEOH� VWXGHQWV� WR� SOD\� GLIIHUHQW� UROHV� DV�� SUREOHP� VROYHU��
GHFLVLRQ� PDNHU�� UHVHDUFKHU�� GRFXPHQW� DXWKRU�� HWF�� 3URMHFWV� VHUYH� FHUWDLQ� LPSRUWDQW�
LQVWUXFWLRQDO�JRDOV��WKH\�DUH�H[FOXGHG�IURP�

UHDO

�FXUULFXOXP���
�
3%/� LV� DQ� LQVWUXFWLRQDO� DQG� D� OHDUQLQJ�PHWKRG� WKDW� LV� GHYHORSHG� LQ�PRGHUQ� FRXQWULHV�
DJDLQVW�WKH�LQVWUXFWLRQ�RI�FXUULFXOXP�DV�VPDOO��LQGHSHQGHQW�SLOHV��7KLV�PRGHO�LV�IRFXVHG�
RQ�SULPDU\�FRQFHSWV�DQG�SULQFLSOHV�RI�RQH�RU�PRUH�ILHOGV�DQG�FRPSULVHV�JRDOV�RI�PRUH�
WKDQ�RQH�FRXUVH� LI�SRVVLEOH� LQ� D�FRXUVH� VFHQDULR�� ,Q� WKLV�PRGHO�� VWXGHQWV�JHQHUDOO\� GR�
DFWLYLWLHV� OLNH� FULWLFDO� WKLQNLQJ�� SUREOHP�VROYLQJ�� FUHDWLYLW\�� DFFHVV� WR� LQIRUPDWLRQ��
SURFHVVLQJ��UH�EOHQGLQJ��TXHVWLRQLQJ�DQG�QHJRWLDWLRQ�LQ�SUREOHP�VROYLQJ�RULHQWHG�FRXUVH�
VFHQDULRV�DQG�DOORFDWH�WLPH�IRU�ERWK�LQGLYLGXDO�DQG�JURXS�VWXGLHV���
3%/�FRQVLVWV�RI�WKUHH�PDLQ�FRQFHSWV�WR�LOOXVWUDWH�WKH�H[SHFWHG�HGXFDWLRQDO�V\VWHP��2QH�
RI�WKHVH�FRQFHSWV�LV�OHDUQLQJ�WKDW�LV�KLJKO\�HVVHQWLDO�LQ�GUDZLQJ�WKH�DWWHQWLRQ�WR�OHDUQHUV�
LQVWHDG�RI�LQVWUXFWRUV��$QRWKHU�RQH�LV�WKH�FRQFHSW�RI�SURMHFW�WKDW�ZKLFK�PHDQV�LPDJLQLQJ�



���

DQG�SODQQLQJ��7KLV�FRQFHSW�UHIHUV�WR�WKH�SURMHFW�GHVLJQLQJ�RI�WKH�HGXFDWLRQ��L�H��JXLGLQJ�
SHUFHSWLRQ� DQG�� LW� SXWV� HPSKDVLV� RQ� UHODWLYH� OHDUQLQJ� IRU� D� FHUWDLQ� JRDO� UDWKHU� WKDQ�
VROLWDU\� OHDUQLQJ�� ,W�GHDOV�ZLWK�SURMHFWV�DV�D�EDFNJURXQG�FRPSRQHQW� UDWKHU� WKDQ�D�JRDO�
DQG��DV� D� UHVXOW�� LW� HPSKDVL]HV� SURFHVV�RI� OHDUQLQJ� LQVWHDG�RI� RXWSXWV� DQG�SURYLGHV� DQ�
RULJLQDO�SDWWHUQ�WR�OHDUQLQJ�WR�WKH�LQWHQGHG�H[WHQW���
�
3%/� DSSURDFK� LV� JHQHUDOO\� XVHG� LQ� PDWKHPDWLFV� DQG� VFLHQFH� FODVVHV� XS� XQWLO� QRZ��
$FFRUGLQJ� WR�6KHDUHU� DQG�4XLQQ� �������� WKH� LQWHUHVWV� RI� VWXGHQWV� LQ�PDWKHPDWLFV� DQG�
VFLHQFH�FODVVHV�PD\�EH�LPSURYHG�E\�IRUPLQJ�D�FUHDWLYH�FODVV�HQYLURQPHQW�DQG�HQDEOHV�
VWXGHQWV��
�

D�� 7R�LPSURYH�WKHLU�VHOI�FRQILGHQFH��
E�� 7R�IRUP�UHODWLRQV�EHWZHHQ�UHDO�OLIH�DQG�PDWKHPDWLFV�	�VFLHQFH�FRQFHSWV��
F�� 7R�XQGHUVWDQG�WKH�LPSRUWDQFH�RI�PDWKHPDWLFV�DQG�VFLHQFH��
G�� 7R�VZLWFK�DPRQJ�GLIIHUHQW�GLVFLSOLQHV�E\�EHLQJ�DZDUH�RI� WKH�UHODWLRQV�EHWZHHQ�

WKHP� �PDWKHPDWLFV� DQG� VFLHQFH�� DV� D� UHVXOW� RI� XQGHUVWDQGLQJ� WKH� IDFW� WKDW�
NQRZOHGJH�GRHV�QRW�EHORQJ�WR�D�VLQJOH�GLVFLSOLQH��
�H�� 7R�LPSURYH�SUREOHP�VROYLQJ�VNLOOV�LQ�PDWKHPDWLFV�DQG�VFLHQFH��

I�� 7R�ILQG�RSSRUWXQLWLHV�WR�VWXG\�LQ�OHDUQLQJ�HQYLURQPHQWV�EDVHG�RQ�LQGLYLGXDO�DQG�
JURXS�VWXGLHV��

���� 352-(&7��%$6('��/($51,1*��352&(66�
,Q�WKH�SUHSDUDWLRQ�RI�WKH�SURMHFW��WRSLFV�WR�EH�VWXGLHG�DUH�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�
WKH� VWXGHQW¶V� LQWHUHVWV� DQG� GHPDQGV�� D� FRQFHSWXDO� QHWZRUN� LQFOXGLQJ� UHTXLUHG� VWXGLHV�
UHODWHG�WR�WKH�WRSLFV�LV�SUHSDUHG�E\�EUDLQ�VWRUPLQJ�DQG�WKH�VWXGHQW�EHJLQV�WR�VWXG\�RQ�WKH�
VSHFLILF� ILHOG� �+DPXUFX� ������� $FFRUGLQJO\�� WKH� SURFHVV� VKRXOG� EH� ZHOO�SUHSDUHG�
DSSURSULDWHO\�WR�SURMHFW�GHYHORSPHQW�VWDJHV���
�
�
�



���

7DEOH��������7KH�&RPSDULVRQ�RI�3URMHFW�%DVHG�/HDUQLQJ�DQG�7UDGLWLRQDO�
�� ��,QVWUXFWLRQDO�0RGHO�

7UDGLWLRQDO�,QVWUXFWLRQDO�0RGHO� 3URMHFW�%DVHG�/HDUQLQJ�0RGHO�
'HILQLWLRQ�RI�SUREOHPV��VROXWLRQV�DQG�GHVLJQV�
DUH�LPSRUWDQW��

'UDIW�LV�SUHSDUHG�ZLWK�VWXGHQWV��7KHUH�LV�
QRW�D�VLQJOH�VROXWLRQ��PRUH�WKDQ�RQH�
VROXWLRQ�PD\�EH�IRXQG�RXW�LQ�WKH�SURFHVV��

&RQWHQWV�DUH�LPSRUWDQW�DQG�D�ORW�RI�WLPH�LV�
GHYRWHG�WR�FRQWHQW�SUHSDUDWLRQ��

7KRURXJK�XQGHUVWDQGLQJ�UDWKHU�WKDQ�
FRQWHQW�LV�LPSRUWDQW��$Q�H[WHQVLYH�GDWD�LV�
REWDLQHG�RQ�D�WRSLF��

.QRZOHGJH�OHYHO�LV�LQ�WKH�IRUHJURXQG��� 7R�FRPSUHKHQG�SULQFLSOHV��JHQHUDO�
FRQFHSWV�DQG�YLHZV�DUH�LQ�WKH�IRUHIURQW��

7HDFKHUV�KDYH�VWURQJ�DXWKRULW\�LQ�FODVV�� $�WHDFKHU�PRGHO�WKDW�OHDUQV��UHVHDUFKHV�
DQG�LQTXLUHV�ZLWK�VWXGHQWV���

7HDFKHUV�NQRZ�DOO�DQVZHUV��WKHUH�LV�RQO\�RQH�
DQVZHU�RU�VROXWLRQ�WKDW�LV�H[SHFWHG�IURP�
VWXGHQWV��

6WXGHQWV�GR�UHVHDUFK�WR�ILQG�RXW�DQVZHUV��
WHDFKHUV�FDQQRW�OLPLW�DQVZHUV��$QVZHUV�
YDU\�WRJHWKHU�ZLWK�UHVHDUFKHV�FRQGXFWHG��

6WXGHQWV�DUH�LQGLYLGXDOV�ZKR�OHDUQ�ZKDW�WKHLU�
LQVWUXFWRUV�WHDFK��6WXGHQWV�DUH�JHQHUDOO\�
SDVVLYH�LQ�FODVV���

3DUWLFLSDWLYH�FODVV�HQYLURQPHQW��VWXGHQWV�
DUH�WKH�RQHV�ZKR�GR�DFWLYLWLHV��

7KHUH�LV�D�VLPSOH�FODVVURRP�HQYLURQPHQW��D�
WHDFKHU�DQG�WZHQW\�WZHQW\�ILYH�VWXGHQWV��

,QWHJUDWHG�RUJDQL]DWLRQ��WHDFKHUV�DQG�
VWXGHQWV�OHDUQ�WRJHWKHU��

7R�IRFXV�RQ�D�VLQJOH�GLVFLSOLQH�LV�GRPLQDQW��� ,QWHUDFWLRQV�EHWZHHQ�GLVFLSOLQHV�DUH�
GRPLQDQW��

2XWSXWV�DUH�LPSRUWDQW�� 2XWSXWV�DQG�SURFHVV�DUH�ERWK�LPSRUWDQW��
6WDQGDUGL]DWLRQ�LV�LPSRUWDQW�� 7KH�DFWXDO�LQGLFDWRUV�RI�VNLOOV�DUH�UHDO�OLIH�

IHHGEDFNV��
7KHUH�LV�DVVHVVPHQW�E\�WHDFKHUV��� 7KHUH�DUH�PXWXDO�GHFLVLRQV�DV�D�UHVXOW�RI�

VROXWLRQ�RULHQWHG�VWXGLHV��
,Q�ORQJ�WHUP�JRDOV��LQGLYLGXDOV�ZKR�DUH�
VXFFHVVIXO�LQ�H[DPV��

,Q�ORQJ�WHUP�JRDOV��LQGHSHQGHQW�DQG�
SUREOHP�VROYHU�LQGLYLGXDOV�ZKR�OHDUQ�
WKURXJKRXW�WKHLU�OLYHV��

6RXUFH��(UGHP��0��YH�$NNR\XQOX��%�����������
�
�
�



���

���� 67$*(6��2)��352-(&7��%$6('��/($51,1*��$3352$&+�
6RPH�RI�WKH�VWDJHV�RI�3%/�DSSURDFK�LQ�SURMHFW�GHYHORSPHQW�SURFHVV�DUH��
�

D�� 'HFLGLQJ�WKH�SURMHFW�WRSLF�
E�� 3UHSDULQJ�WLPLQJ�DQG�SURFHVV�VFKHPD�
F�� 3UHSDULQJ�SURMHFW�VWDJHV�
G�� 'HWHUPLQDWLRQ�RI�DVVHVVPHQW�FULWHULD�DQG�EHQFKPDUNV�
H�� 7DNLQJ�WKH�ILUVW�VWHS�RI�WKH�SURMHFW�
I�� 'HVFULSWLRQ�DQG�SURYLVLRQ�RI�OHDUQLQJ�VRXUFHV�
J�� 3ODQQLQJ�DQG�XVH�RI�SURMHFW�SURFHVV�
K�� $VVHVVPHQW�RI�WKH�SURMHFW�

�
6RPH� RI� WKH� VWDJHV� WKDW� VKRXOG� EH� WDNLQJ� LQWR� FRQVLGHUDWLRQ� LQ� 3%/� DUH� �0RXUVXQG�
��������
�

D�� &RQWHQW�RI�WKH�SURMHFW�
E�� *RDOV�RI�WKH�SURMHFW�
F�� 3UHOLPLQDU\�LQIRUPDWLRQ�DQG�VNLOOV�RI�WKH�VWXGHQW�
G�� 3URMHFW�JURXS�
H�� 7LPLQJ�RI�WKH�SURMHFW�
I�� 6RXUFHV�DQG�PDWHULDOV�

�
$FFRUGLQJO\��WKH�VWDJHV�RI�3%/�DSSURDFK�FDQ�EH�VXPPDUL]HG�ZLWK�WKH�IROORZLQJ�LWHPV�
�0RXUVXQG�������(UGHP�	�$NNR\XQOX�������SS��������
�

D�� 'HWHUPLQDWLRQ�RI�WKH�JRDOV�
E�� 'HWHUPLQDWLRQ�RI�WKH�VWXG\�RU�WKH�WRSLF�WR�EH�GHDOW�ZLWK�
F�� )RUPDWLRQ�RI�WKH�JURXSV�



����

G�� 'HWHUPLQDWLRQ�RI�WKH�IHDWXUHV�DQG�SUHVHQWDWLRQ�VW\OH�RI�WKH�FRQFOXVLRQ�UHSRUW�
H�� 'HYHORSPHQW�RI�WKH�VWXG\�SURJUDP�
I�� 'HWHUPLQDWLRQ�RI�WKH�FKHFN�SRLQWV�
J�� 'HWHUPLQDWLRQ�RI�DVVHVVPHQW�FULWHULD�DQG�HIILFLHQF\�OHYHOV�
K�� &ROOHFWLRQ�RI�WKH�GDWD�
L�� 3XWWLQJ�GDWD�LQ�RUGHU�DQG�SUHSDULQJ�UHSRUWV�
M�� 3UHVHQWDWLRQ�RI�WKH�SURMHFW�

�
7KHVH� DUH� WKH� VL[� UXOHV� WKDW� VKRXOG� EH� DSSOLHG� E\� WHDFKHUV� LQ� WKH� SURFHVV� RI� 3%/�
�.RUNPD]�	�.DSWDQ��������
�

D�� 'HFLVLRQ�RQ�WKH�SURMHFW�WRSLF�
E�� )RUPDWLRQ�RI�WKH�VFKHGXOH�
F�� 3ODQQLQJ�WKH�DFWLYLWLHV�
G�� 3UHSDULQJ�WKH�DVVHVVPHQW�SODQ�
H�� ,QLWLDWH�WKH�SURMHFW�ZLWK�VWXGHQWV�
I�� &RPSOHWLQJ�WKH�SURMHFW�DQG�FRQWULEXWLRQ�WR�WKH�UHSUHVHQWDWLRQ�RI�WKH�RXWSXWV�

�
7KHVH� DUH� WKH� SRLQWV� WKDW� VKRXOG� EH� WDNHQ� LQWR� FRQVLGHUDWLRQ� E\� VWXGHQWV� GXULQJ� WKH�
SODQQLQJ�DQG�DSSOLFDWLRQ�RI�3%/�DSSURDFK��.RUNPD]�	�.DSWDQ��������
�

D�� %RXQGDULHV�RI�WKH�UHVHDUFK�
E�� 5HVSRQVLELOLWLHV�DV�LQGLYLGXDOV�DQG�DV�JURXS�PHPEHUV�
F�� 5HVHDUFK�SURFHVV�
G�� 5HYLVLRQ�RI�DSSOLFDELOLW\�RI�WKH�SODQV�
H�� 3UHIHUHQFH�RI�QHZ�DQG�RULJLQDO�WRSLFV�LQVWHDG�RI�LPLWDWLQJ�WKH�ROG�RQHV��

�



����

7KHVH�DUH� WKH�SRLQWV� WR�EH� WDNHQ� LQWR�FRQVLGHUDWLRQ� LQ�FKRRVLQJ� WKH�SURMHFW�GXULQJ� WKH�
SODQQLQJ�DQG�DSSOLFDWLRQ�RI�3%/�DSSURDFK��.RUNPD]�	�.DSWDQ��������
�

D�� 7KH� SURMHFW� VKRXOG� FRYHU� GHVLUHG� DFWLYLWLHV� DQG� VKRXOG� QRW� LQFOXGH� XVHOHVV�
VWXGLHV��
��E�� 7KH�WLPH�DOORFDWHG�WR�WKH�SUHSDUDWLRQ�RI�WKH�SURMHFW�VKRXOG�EH�VXIILFLHQW��

F�� 7KH�SURMHFW�VKRXOG�EH�UHODWHG�WR�WKH�WRSLF�FRYHUHG�DQG�VNLOOV�WR�EH�JDLQHG�VKRXOG�
EH�GHVFULEHG�FOHDUO\��
��G�� 7KH�EHQHILW�IURP�WKH�SURMHFW�VKRXOG�ZRUWK�WKH�LQYHVWPHQW�PDGH�IRU�LQVWUXPHQWV��
WRROV�DQG�VRXUFHV��
��H�� 2SSRUWXQLWLHV� VKRXOG� EH� JLYHQ� WR� WKH� VWXGHQWV� WR� VROYH� SUREOHPV� WKURXJK�
DFWLYLWLHV��
��I�� 7KH�SURMHFW�VKRXOG�JLYH�VWXGHQWV�WKH�RSSRUWXQLW\�WR�WDVWH�FUHDWLYLW\��UHVSRQVLELOLW\�
DQG�VXFFHVV��
��J�� 7KH�SURMHFW�VKRXOG�EH�DSSURSULDWH�WR�EH�H[DPLQHG�LQ�UHDO�OLIH�FRQGLWLRQV��
��K�� 7KH�SURMHFW�VKRXOG�HQFRXUDJH�VWXGHQWV�WR�WKLQN��H[DPLQH�DQG�UHVHDUFK���
�

7KHVH� DUH� WKH� SODQQLQJ� IDFWRUV� WR� EH� WDNHQ� LQWR� DFFRXQW� ZKLOH� SUHSDULQJ� WKH� SURMHFW�
�.RUNPD]��������
�

D�� 3URJUDP�� 3UHSDUDWLRQ� RI� WKH� VWXG\� SURJUDP� WKDW� LOOXVWUDWHV� WKH� VWXGLHV� DQG� WKH�
WLPH�DOORFDWHG�WR�WKHVH�VWXGLHV�
��E�� 'LYLVLRQ�RI�/DERU��'HWHUPLQDWLRQ�RI�HDFK�VWXGHQW¶V�UHVSRQVLELOLW\�
��F�� %XGJHW��3UH�GHWHUPLQDWLRQ�RI�WKH�PRQH\�WR�EH�VSHQW�IRU�VWXGLHV�RI�WKH�JURXS�
��G�� 5HVHDUFK� 3ODQ�� 7KH� OLVW� RI� LQVWUXPHQWV�� WRROV� DQG� VRXUFHV� WR� EH� XVHG� IRU� GDWD�
FROOHFWLRQ�� SUHSDUDWLRQ�RI� WKH� SODQ� LQYROYLQJ� UHTXLUHG� DFWLYLWLHV� WR� GHVFULEH� WKH�
UHVHDUFK��DQG�GLYLVLRQ�RI�ODERU�LQ�VWXGLHV�WR�EH�GRQH���
��H�� 0DWHULDOV��'HWHUPLQDWLRQ� DQG� SUHSDUDWLRQ� RI� LQVWUXPHQWV�� WRROV� DQG� FKHFN� OLVWV�
UHTXLUHG�IRU�WKH�UHVHDUFK�
��



����

I�� 3XEOLFDWLRQ�/LVW��3UHSDUDWLRQ�RI�WKH�OLVW�RI�PHGLDV�OLNH�SKRWRJUDSKV��QHZVSDSHUV��
YLGHRV��UDGLR��79��HWF��WR�EH�XVHG�LQ�WKH�UHVHDUFK�
��J�� 2WKHUV�� &RQVLGHUDWLRQ� RI� SUREOHPV� WKDW� PD\� RFFXU� GXULQJ� WKH� SURFHVV� DQG�
VROXWLRQV�WR�WKHVH�SUREOHPV�

���� $'9$17$*(6��$1'��',6$'9$17$*(6��2)��352-(&7��%$6('��
/($51,1*��$3352$&+�

%HORZ�DUH�WKH�DGYDQWDJHV�RI�3%/�DSSURDFK���8VWXQHO�������
�
3URMHFW�VWXGLHV��
�

D�� �3URPRWH�VWXGHQWV�ZLWK�D�OLIH�ORQJ�OHDUQLQJ�RSSRUWXQLW\��
E�� �(QDEOH� VWXGHQWV� WR� VDWLVI\� WKHLU� FXULRVLW\� WKURXJK� GLIIHUHQW� DVSHFWV� RI� WKH�

UHVHDUFK�ILHOG��
���F�� (QDEOH� VWXGHQWV� WR� REWDLQ� ILUVW�KDQG� LQIRUPDWLRQ� LQ� UHODWHG� WRSLFV� ZLWK� WKHLU�
SURMHFWV��
��G�� (QDEOH�VWXGHQWV�WR�WKLQN��VWXG\�DQG�VXFFHVV�LQGHSHQGHQWO\�DQG�LQGLYLGXDOO\��

H�� +HOS�VWXGHQWV�WR�JDLQ�FULWLFDO�WKLQNLQJ�DELOLWLHV��
I�� (QDEOH� VWXGHQWV� WR� GHYHORS� SUREOHP�VROYLQJ� WHFKQLTXHV� DQG� WR� OHDUQ� VWDJHV� RI�

VFLHQWLILF�PHWKRGV��
��J�� &RQWULEXWHV�WR�VWXGHQWV¶�VHOI�HVWHHP��

K�� (QDEOH�VWXGHQWV�WR�GHYHORS�WKHLU�FUHDWLYLW\��
L�� (QDEOH�VWXGHQWV�WR�JDLQ�VFLHQWLILF�VWXG\�KDELWV��
M�� 'HYHORS�VWXGHQWV¶�TXHVWLRQLQJ��SODQQLQJ��LQVSHFWLRQ�DQG�UHVHDUFK�VNLOOV��
N�� ,QFUHDVH�VWXGHQWV¶�PRWLYDWLRQ�DQG�KHOS�WKHP�WR�KDYH�QHZ�DQG�GLIIHUHQW�LQWHUHVWV�

EHFDXVH�VWXGHQWV�SOD\�DQ�LPSRUWDQW�UROH�LQ�WKHLU�RZQ�OHDUQLQJ�SURFHVV��
��O�� +HOS�VWXGHQWV�WR�XQGHUVWDQG�
WKH�UHDVRQV
�RI�VRPH�WRSLFV��

P��(QDEOH�VWXGHQWV�WR�H[SHULHQFH�VXFFHVV��



����

Q�� (QDEOH�VWXGHQWV�WR�GHFLGH�LQGHSHQGHQWO\��
R�� ,PSURYH�VWXGHQWV¶�JURXS�VWXGLHV�DQG�WKHLU�SDUWLFLSDWLRQ�LQ�FROODERUDWLYH�OHDUQLQJ�

DFWLYLWLHV��
��S�� (QDEOH�VWXGHQWV�WR�XVH�GLIIHUHQW�IHDWXUHV�RI�WKHLU�LQWHOOLJHQFHV��

T�� (QDEOH� VWXGHQWV� WR� JDLQ�YDULRXV� VNLOOV� �H�J��� OLYLQJ� VNLOOV�� FRJQLWLYH� VNLOOV�� VHOI�
FRQWURO�VNLOOV��HWF����
��U�� 0DNH�VWXGHQWV�UHVSRQVLEOH�IRU�WKHLU�RZQ�OHDUQLQJ��

�
3%/�DSSURDFK�KDV�DOVR�VRPH�GLVDGYDQWDJHV��7KHVH�DUH�DV�IROORZV���
�

D�� ,W�PD\�LQFUHDVH�WHDFKHUV¶�UHVSRQVLELOLWLHV�DQG�ZRUNORDG��
E�� 7KH�WLPH�DOORFDWHG�IRU�OHDUQLQJ�PD\�EH�ORQJHU���
F�� ([FHVVLYH�GHYLDWLRQ�DQG�GLVWUDFWLRQ�IURP�WKH�WRSLF�PD\�EH�REVHUYHG�LI�WKH�OLPLWV�

RI�UHVHDUFK�DUH�QRW�SURSHUO\�GHWHUPLQHG��.DSWDQ�	�.RUNPD]�������SS�������
��G�� ,W�PD\�EH�PRUH�FRVWO\��

H�� 7HDFKHUV�PD\�KHVLWDWH�WR�JLYH�UHVSRQVLELOLW\�WR�WKHLU�VWXGHQWV�EHFDXVH�FODVVURRP�
FRQGLWLRQV�DQG�VWXGHQWV�PD\�QRW�EH�ZHOO�HTXLSSHG�IRU�3%/�DSSURDFK��
��I�� ([SHFWDWLRQV�RI�SDUHQWV�PD\�SRVH�REVWDFOHV��0RVW�SDUHQWV�DUH�PRUH�LQWHUHVWHG�LQ�
WKHLU�FKLOGUHQ
V�JUDGHV�WKDQ�WKHLU�NQRZOHGJH�DQG�VNLOOV��7KH\�H[SHFW�FHUWDLQ�UROHV�
IURP� WHDFKHUV�� 0RUHRYHU�� WKH\� PD\� LQWHUIHUH� WKH� OHDUQLQJ� E\� KHOSLQJ� WKHLU�
FKLOGUHQ�H[FHVVLYHO\��
��J�� ,Q� PRVW� RI� WKH� OHDUQLQJ� DFWLYLWLHV�� SDUHQWV� DQG� WHDFKHUV� IHHO� WKH� QHFHVVLW\� WR�
FRQWURO�WKH�PHWKRGV�DV�WKH\�GR�QRW�WKLQN�VWXGHQWV�FDQ�WDNH�WKRVH�UHVSRQVLELOLWLHV��
7KHUHIRUH�� WKH� YDOLGLW\� DQG� WKH� FUHGLELOLW\� RI� 3%/� DSSURDFK�ZLOO� EH� SUHYHQWHG�
�'HPLUKDQ�������SS�������

���� $66(660(17��352&(66��,1��352-(&7��%$6('��/($51,1*�
7KH� PRVW� LPSRUWDQW� SRLQW� LQ� DVVHVVPHQW� LV� QRW� RQO\� WKH� HYDOXDWLRQ� RI� RXWSXWV� IURP�
DFWLYLWLHV� EXW� DOVR� WKH� SURFHVV� RI� GHYHORSLQJ� WKHVH� RXWSXWV�� :LWKLQ� WKLV� FRQWH[W��



����

DVVHVVPHQW� LQFOXGHV� ERWK� RXWSXWV� DQG�SURFHVV��7KH�3%/�PRGHO� GRHV� QRW� RQO\� LQFOXGH�
WHDFKHUV
� DVVHVVPHQW� RI� VWXGHQWV� EXW� LW� DOVR� HQDEOH� VWXGHQWV� WR� DVVHVV� WKHPVHOYHV��7KH�
DVVHVVPHQWV�KHOS�VWXGHQWV�WR�DQVZHU�TXHVWLRQV�OLNH�µµ:KDW�GR�,�XQGHUVWDQG"

�DQG�µµ+RZ�
GR�,�GR�LW"¶¶��
�
$VVHVVPHQW�LQ�3%/�LV�QRW�RQO\�DERXW�VWXGHQWV¶�FRPSUHKHQVLRQ�RI�FRQFHSWV�DQG�WRSLFV��LW�
LV�DOVR�DERXW�GHYHORSPHQW�DQG�GRFXPHQWDWLRQ�RI�VWXGHQWV¶�UHTXLUHG�VNLOOV�LQ�WKHLU�OLYHV�
RXW� RI� FODVVURRPV� DQG� VFKRROV�� 7HDFKHUV� PD\� DOVR� DVVHVV� OHDUQLQJ� VNLOOV� EDVHG� RQ�
FRRSHUDWLRQ��VNLOOV�WR�VROYH�FRPSOH[�SUREOHPV��VNLOOV�WR�PDNH�FRUUHFW�FKRLFHV��VNLOOV�WR�
PDNH�HIIHFWLYH�SUHVHQWDWLRQV��'HPLUHO�������SS��������
�
3%/�PHWKRG�GRHV�QRW�JLYH�UHVXOWV�RQ�SDSHUV�OLNH�WUDGLWLRQDO�PHWKRGV���2XWSXW�PD\�EH�D�
UHDO�PRGHO��D�WDSH�UHFRUG��D�SUHVHQWDWLRQ�RU�D�KDUGFRS\��7KHUHIRUH��ZULWLQJ�DVVLJQPHQWV�
�KRPH�ZRUNV�RU� WHUP�DVVLJQPHQWV���REVHUYDWLRQV� �REVHUYDWLRQV�RI�JURXS�DFWLYLWLHV�DQG�
LQGLYLGXDO�VWXGLHV���SUHVHQWDWLRQV��LQIRUPDO�GLVFXVVLRQV�DQG�TXHVWLRQV��SURMHFW�GUDIWV�DQG�
ILQDO� DVVLJQPHQWV� PD\� EH� LQFOXGHG� LQ� DVVHVVPHQW� �'HPLUKDQ� ������� $FFRUGLQJO\��
DVVHVVPHQW� LV�QRW�GRQH�ZLWK�RQ�SDSHU� WHVWV� LQ�FODVVHV�ZKHUH�3%/�DSSURDFK�LV�DSSOLHG��
8QLYHUVDO� DVVHVVPHQW�PHWKRGV� �SRUWIROLRV�� DUH�PRVWO\� XVHG� WR� DVVHVV� OHDUQLQJ�SURFHVV�
�0H\HU�������SS����������:RON�������SS����������:HVW�������SS������7XUQEXOO�������
SS������������
�
3RUWIROLR� LV� GHVFULEHG� DV� WKH� FROOHFWLRQ� RI� GHYHORSHG� VWXGLHV� RI� VWXGHQWV� LQ� OHDUQLQJ�
SURFHVV� ZLWK� D� SXUSRVH� DQG� LQ� D� ZD\� WKDW� WKH\� FDQ� WKLQN� DERXW� WKHLU� RZQ� VWXGLHV�
�3DXOVRQ� HW� DO�� ������� 3RUWIROLR� LV� WKH� FRQVLVWHQW� DQG� LQFUHDVLQJ� FROOHFWLRQ� RI� VHOHFWHG�
VWXGHQW� VWXGLHV� ZLWK� VWXGHQWV� DQG� WKHLU� SHHUV¶� SDUWLFLSDWLRQ� IRU� WKH� DVVHVVPHQW� RI� WKH�
GHYHORSPHQW� SURFHVV� LQ� D� FHUWDLQ� ILHOG� �6LPRQ�	� )RUJHWWH��*LURX[� ������� � 3RUWIROLRV�
FUHDWHG� E\� V\VWHPDWLF� FROOHFWLRQ� RI� VWXGHQWV¶� VWXGLHV� JLYH� WKH� RSSRUWXQLW\� WR� DVVHVV�
VWXGHQWV�DV�D�ZKROH�DV� WKH\�SURYLGH�YLVXDO�DQG�G\QDPLF�HYLGHQFH� IRU�QHFHVVDU\� ILHOGV�
DERXW� VWXGHQWV
� VNLOOV�� VWURQJ� VLGHV�� VXFFHVV� DQG� GHYHORSPHQW� �%DNL� 	� %LUJLQ� �������
3RUWIROLRV�� ZKLFK� DUH� GHVFULEHG� DV� MXVW� µIROGHUV¶� IRU� PDQ\� \HDUV�� DUH� FROOHFWLRQV� WKDW�
SUHVHQW� VWXGHQWV� VXFFHVV� DQG� OHDUQLQJ� SURFHVV� WRGD\�� ,Q� VKRUW�� SRUWIROLRV� WKDW� DUH�
V\VWHPDWLF� DQG� SXUSRVHIXO� FROOHFWLRQ� RI� VWXGHQW� VWXGLHV� WKDW� WHOO� DERXW� VWXGHQWV¶�
GHYHORSPHQW�SURFHVV��3RUWIROLR� DVVHVVPHQW� LV� WKH�FROOHFWLRQ�DQG�DVVHVVPHQW� HYLGHQFHV�



����

UHJDUGLQJ�OHDUQLQJ�VWDWXV�RI�VWXGHQWV��7KHVH�PD\�LQFOXGH�DOO�GRFXPHQWV�OLNH�VWHS�E\�VWHS�
SHUIRUPDQFH�GHYHORSPHQW��SKRWRJUDSKV�RI�VWXG\�HQYLURQPHQWV��YLGHR�WDSH�UHFRUGV�DQG�
WHDFKHUV¶�WKRXJKWV��DWWLWXGHV�RU�FRPPHQWV��.DW]��������

���� '(),1,7,21��2)��&20387(5��$66,67('��352-(&7�%$6('��
7($&+,1*�

7KHUH�LV�QR�GLIIHUHQFH�EHWZHHQ�3URMHFW�%DVHG�7HDFKLQJ��3%7��DQG�&RPSXWHU�$VVLVWHG�
3URMHFW�%DVHG�7HDFKLQJ��&$�3%7��PHWKRGV�LQ�WHUPV�RI�LPSOHPHQWDWLRQ�DQG�HYDOXDWLRQ�
SURFHVVHV��7KH�RQO\�VOLJKWHVW�GLIIHUHQFH�LV�WKDW�FRPSXWHU�WHFKQRORJ\�LV�PRUH�GRPLQDQW�
LQ� GHYHORSLQJ� SURMHFW� LQ� &$�3%7�� &$�3%7� LV� DQ� DSSURDFK� WKDW� UHTXLUHV� VWXGHQWV� GR�
UHVHDUFKHV�� REWDLQ� QHZ� LQIRUPDWLRQ�� EHFRPH� VNLOOIXO� LQ� DFWLYLWLHV� DQG� XVH� FRPSXWHU�
WHFKQRORJ\�DORQJ�ZLWK�PXOWLPHGLD�REMHFWV�LQ�WKRVH�DFWLYLWLHV��,Q�RWKHU�ZRUGV��&$�3%7�LV�
GHILQHG� DV� ³DQ� DSSURDFK� LQ� ZKLFK� WKH� VWXGHQWV� REWDLQ� QHZ� LQIRUPDWLRQ� DQG� VNLOOV�
UHTXLUHG� IRU� SODQQLQJ� DQG� LQVWUXFWLQJ� WKH� OHVVRQ� LQ� RUGHU� WR� FUHDWH� D� PXOWLPHGLD�
SURGXFW´��
�
,Q� &$�3%7� VWXGHQWV� OHDUQ� PHDQLQJIXOO\� E\� WULDO�DQG�HUURU� SURFHVV� ZLWK� WKH� KHOS� RI�
PXOWLPHGLD�WKDW�WKH\�FUHDWH�RQ�WKHLU�RZQ��UDWKHU�WKDQ�OHDUQLQJ�E\�XVLQJ�WKH�PXOWLPHGLD�
FUHDWHG�E\�RWKHUV��)RU�LQVWDQFH��DOO�RI�WKH�VWXGHQWV�IURP�DOO�DJHV�FDQ�GHYHORS�PXOWLPHGLD�
SURMHFWV�E\�XVLQJ�WKH�SURJUDPV�OLNH�06��3RZHU3RLQW��06��3XEOLVKHU�DQG�06��:RUG��HWF��
%HFDXVH�VWXGHQWV�DUH�ERWK�UHVHDUFKHU�DQG�GHVLJQHU�LQ�WKHLU�SURMHFWV��WKH\�GR�QRW�RQO\�XVH�
ZULWWHQ� VRXUFHV� EXW� DOVR� WKH\� XVH� FUHDWLYH� SLFWXUHV�� YLGHRV�� DXGLR� ILOHV� DQG� RWKHU�
PXOWLPHGLD�REMHFWV�DV�SULPDU\�GDWD�VRXUFH��&ROH�HW�DO��������)RU�H[DPSOH��VWXGHQWV�XVH�
PHDQV� OLNH� FRPSXWHU� DVVLVWHG� ODERUDWRU\� VWXGLHV�� JUDSKLF� VRIWZDUH� DQG� GLVWDQFH�
FRPPXQLFDWLRQ� WHFKQRORJLHV� LQ� FRPSXWHU� DVVLVWHG� SURMHFWV��:LWK� WKLV� PHDQV� VWXGHQWV�
ILQG�DQ�RSSRUWXQLW\�WR�SUHVHQW�DQG�VKDUH�WKHLU�LGHDV��%OXPHQILHOG�HW�DO��������
�
�
�
�
�
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���� $'9$17$*(6��$1'��/,0,7$7,216��2)��&20387(5��$66,67('��
,16758&7,21��

$GYDQWDJHV�RI�&$,�DUH�IROORZLQJ��8úXQ�������SS���������
�

D�� &RPSXWHU� NHHSV� VWXGHQWV� DFWLYH� DOO� WKH� WLPH� EHFDXVH� VWXGHQWV� DUH� VXSSRVHG� WR�
JLYH�DQVZHUV�WR�WKH�TXHVWLRQV�SRVHG�E\�FRPSXWHU�DQG�WKLQN�DERXW�WKH�VXEMHFW��WR�
EH�DEOH�WR�SURFHHG�WR�WKH�QH[W�VWHS��
��E�� ,W�SURYLGHV�D�OHDUQLQJ�SURFHVV�VSHHG�WKDW�VXLWV�ZLWK�WKH�VWXGHQW¶V�OHDUQLQJ�SDFH��
6WXGHQWV� ZRQ¶W� KDYH� WR� FRPSHWH� ZLWK� WKRVH� ZKRVH� OHDUQLQJ� SDFH� LV� IDVWHU��
7HDFKHUV�ZRQ¶W�KDYH� WR�VORZ�GRZQ�WKRVH�ZKR� OHDUQ� IDVWHU� LQ�RUGHU� WR�ZDLW� IRU�
WKRVH�ZKR�DUH�FRPLQJ�EHKLQG�RU�WHDFKHUV�ZRQ¶W�KDYH� WR�SODFH�WKRVH�ZKR�OHDUQ�
VORZHU�RQ�RQH�VLGH�DQG�LQVWUXFW�DFFRUGLQJ�WR�WKRVH�ZKR�OHDUQ�IDVWHU��
��F�� :LWK� WKLV�PHWKRG� HYHU\� VWXGHQW� FDQ� ILQG� DQVZHUV� WR� WKH� TXHVWLRQV� WKH\� DVNHG�
UHODWHG�WR�WKH�WRSLF��VWXGHQWV�PD\�QRW�EH�DVNHG�TXHVWLRQV�EHFDXVH�FODVVURRPV�DUH�
FURZGHG�� WLPH� LV� OLPLWHG� DQG� LQGLYLGXDO� GLIIHUHQFHG�� ,Q� &$,�� VWXGHQWV� FRQWDFW�
ZLWK� WKH� FRPSXWHU� ZKHQHYHU� WKH\� ZDQW� WR� DVN� TXHVWLRQV� WR� JHW� DQVZHUV� DQG�
UHSHDW�WKRVH�KRZHYHU�PXFK�WKH\�ZDQW���
��G�� ([SHULPHQWV�WKDW�DUH�GDQJHURXV�DQG�H[SHQVLYH�WR�GR�LQ�ODERUDWRU\�HQYLURQPHQWV�
FDQ�EH�GRQH�HDVLO\�ZLWK�WKH�VLPXODWLRQ�PHWKRG��,W�DOVR�VDYHV�PRQH\�DQG�WLPH��
��H�� :LWK�&$,��VXEMHFWV�FDQ�EH�WDXJKW�LQ�VKRUWHU�WLPH�DQG�V\VWHPDWLFDOO\��
��I�� 6WXGHQWV� FDQ� VWXG\� FRPIRUWDEOH� LQ� DQ� LQGLYLGXDO� OHDUQLQJ� HQYLURQPHQW� WKDW�
EHORQJV�WR�WKHP��7KH\�IHHO�PRUH�FRPIRUWDEOH�LQ�DQ�HQYLURQPHQW�LQ�ZKLFK�WKH\�
DUH�DORQH�ZLWK�WKH�FRPSXWHU�DQG�LI�WKH�OHDUQLQJ�SDFH�LV�VXLWDEOH�IRU�WKHP��6R�WKDW�
SHUPDQHQFH�RI�OHDUQLQJ�LV�ORQJHU��
��J�� 7HDFKLQJ� SURJUDP� FDQ� EH� SUHSDUHG� DFFRUGLQJO\� ZLWK� WKH� QHFHVVLWLHV� RI� WKH�
VWXGHQWV� UHODWHG� WR� OHDUQLQJ��2UGHU� RI� WKH� WHDFKLQJ� JRDOV� LV� GHWHUPLQHG� E\� WKH�
VWXGHQW¶V�OHDUQLQJ�EHKDYLRU���
��K�� %HFDXVH�OHDUQLQJ�LV�GLYLGHG�LQWR�VPDOO�XQLWV��VXFFHVV�LV�HDUQHG�E\�WKHVH�XQLWV��
��L�� $OWKRXJK�VWXGHQWV�VWXG\�RQ�WKHLU�RZQ��WKH\�FDQ�EH�REVHUYHG�DQG�LQWHUYHQHG�E\�
WKH� WHDFKHU� LI�QHFHVVDU\��6WXGHQWV�DUH�XQGHU�FRQWURO�RI�WKH� WHDFKHU�DOVR� LQ�&$,��



����

7HDFKHU� FDQ� KHOS� WKH� VWXGHQWV� ZKHQ� WKH\� KDYH� SUREOHPV� LQ� LQGLYLGXDO� VWXGLHV�
WKDW�WKH\�FDQQRW�KDQGOH�RQ�WKHLU�RZQ��
��M�� 3K\VLFDOO\�RU�PHQWDOO\�GLVDEOHG�VWXGHQWV�FDQ�SURFHHG�DFFRUGLQJ�WR�WKHLU�OHDUQLQJ�
SDFH� LQ� VSHFLDOO\� GHVLJQHG� &$,� HQYLURQPHQW�� 3K\VLFDOO\� RU� PHQWDOO\� GLVDEOHG�
VWXGHQWV� PD\� OHDUQ� UHODWLYHO\� VORZHU� LQ� WHUPV� RI� OHDUQLQJ� SDFH� WKDQ� RWKHU�
VWXGHQWV�� ,Q� &$,�� FRPSXWHU� KHOSV� WKHP� SURYLGLQJ� D� OHDUQLQJ� HQYLURQPHQW� LQ�
ZKLFK�WKH�OHDUQLQJ�SDFH�LV�VXLWDEOH�IRU�WKHP��
��N�� ,W�JLYHV�WKH�RSSRUWXQLW\�IRU�WKH�WHDFKHU�WR�VSHQG�PRUH�WLPH�ZLWK�WKH�VWXGHQWV�DQG�
SURYLGH�HIILFLHQW�VWXGLHV�E\�WDNLQJ�VRPH�RI�WKH�UHVSRQVLELOLWLHV�RI�WKH�WHDFKHU�OLNH�
UHSHDWLQJ�WKH�OHVVRQ��FKHFNLQJ�RU�DVVHVVLQJ�WKH�DVVLJQPHQWV�HWF���
��O�� &RPSXWHU� DVVXUHV� WKDW� WLPH� LV� XVHG� HIILFLHQWO\�� 6WXGHQWV� VSHQG� OLPLWHG� WLPH�
GRLQJ�HIILFLHQW�DFWLYLWLHV��6HFRQGO\��VWXGHQWV�DUH�VHOI�DZDUGHG�IRU�HYHU\�DFWLYLW\�
WKH\�GR��7KH\�PD\�DFFHOHUDWH�WKHLU�OHDUQLQJ�E\�VHHLQJ�WKHLU�RZQ�SURGXFWV��/DVWO\��
LW�PD\�LPSURYH�VWXGHQWV¶�FUHDWLYLW\�VNLOOV��øúPDQ��������

�
/LPLWDWLRQV�RI�&$,�DUH�IROORZLQJ��ùDKLQ�	�<ÕOGÕUÕP��������
�

D�� ,W� SUHYHQWV� VWXGHQWV¶� VRFLR�SV\FKRORJLFDO� GHYHORSPHQWV�� $FFRUGLQJ� WR� VRPH�
H[SHUWV�� FRPSXWHU� LQGLYLGXDOL]HV� WKH� WHDFKLQJ�SURFHVV�DQG� WKHUHIRUH�� LW� UHGXFHV�
WKH�FRPPXQLFDWLRQ�EHWZHHQ�VWXGHQWV�DQG�WHDFKHU��6WXGHQWV�DUH�DORQH�ZLWK�WKHLU�
FRPSXWHUV�DQG�WKH\�GR�QRW�FRPPXQLFDWH�ZLWK�WKHLU�IULHQGV�DQG�LW�PLJKW�OHDG�WR�
VHOILVKQHVV�WKDW�UXVKHV�XS�WKH�LQGLYLGXDOLVP��

E�� ,W� UHTXLUHV� VSHFLDO� WRRO� DQG� VNLOOV�� )LUVW� RI� DOO�� WR� EH� DEOH� WR� XVH� DQ� HGXFDWLRQ�
VRIWZDUH� LW� LV� D� PXVW� WR� ILQG� WKH� VXLWDEOH� WRRO�� $FFHVV� WR� WKLV� WRRO� ZKLFK� LV�
QHFHVVDU\� IRU� &$,��PLJKW� EH� GLIILFXOW� RU� H[SHQVLYH� IRU� FODVVURRPV� RU� VFKRROV��
$QG�FRQWLQXRXV�XSGDWHV�RI�VRIWZDUH�DUH�H[WUD�H[SHQGLWXUH��

F�� ,W�GRHVQ¶W�VXSSRUW�WKH�HGXFDWLRQ�SURJUDP��(YHU\�PDWHULDO�XVHG�LQ�WHDFKLQJ�VKRXOG�
VXSSRUW�WKH�HGXFDWLRQ�SURJUDP�DQG�KHOS�VWXGHQWV�DFKLHYH�WKH�JRDOV�DQG�DLPV�WKDW�
DUH� GHWHUPLQHG� LQ� SURJUDP�� 7KLV� W\SH� RI� VRIWZDUH� DQG� SURJUDPV� PLJKW� EH�
XSGDWHG�DQG�LPSURYHG�DOO�WKH�WLPH��
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G�� ,WV� HGXFDWLRQDO� TXDOLW\� LV� SRRU�� %HVLGHV� WKH� VXLWDELOLW\� RI� SURJUDP�� HGXFDWLRQ�
VRIWZDUH� VKRXOG� EH� DEOH� WR� SURYLGH� DQ� HIILFLHQW� HGXFDWLRQDO� HQYLURQPHQW��
+RZHYHU�� EHFDXVH� VRIWZDUH� LV� QRW� SUHSDUHG�E\� HGXFDWLRQDOLVWV�� VRPH� SUREOHPV�
PLJKW�EH�IDFHG�WLPH�WR�WLPH��

H�� 6RPH� QHJDWLYH� DVSHFWV� PLJKW� RFFXU� LI� XVDJH� RI� WKH� FRPSXWHU� LV� QRW� GHVLJQHG�
HIILFLHQWO\�� )LUVWO\�� VRFLDO� UHODWLRQV� EHWZHHQ� VWXGHQWV� PLJKW� QRW� LPSURYH��
6HFRQGO\��FRPSXWHUV�ERXJKW�IRU�KLJK�DPRXQW�RI�PRQH\�PLJKW�EH�SODFH�RQ�RQH�
VLGH� DQG� LVQ¶W� XVHG�� ZKLFK� OHDGV� WR� ZDVWH� RI� PRQH\�� /DVWO\�� VRPH� VWXGLHV� RU�
SURMHFWV�PLJKW�QRW�EH�DSSOLFDEOH�LQ�RWKHU�FRPSXWHUV��7KXV��VDPH�VRIWZDUH�VKRXOG�
EH�XVHG�LQ�DOO�WKH�FRPSXWHUV�EHORQJ�WR�WKH�VFKRROV��

���� 3('$*2*,&$/�$*(17�$66,67('�/($51,1*�(19,5210(17�
$JHQW� WHFKQRORJ\� LV� XVHG� LQ� D� YDULHW\� RI� DUHDV�� 7KH� XVH� RI� DJHQW� WHFKQRORJ\� LQ�
LQVWUXFWLRQDO�HQYLURQPHQW�LV�LQFUHDVLQJ�UDSLGO\��7KHUHIRUH��WKH�WHUP�µSHGDJRJLFDO�DJHQW¶�
KDV�EHJXQ�WR�EH�XVHG��3HGDJRJLFDO�DJHQWV�FDQ�EH�GHVFULEHG�DV�WKH�VRIWZDUH�WRROV�WKDW�DUH�
SURPRWLQJ�OHDUQLQJ�SURFHVV�LQ�LQWHUDFWLRQ�ZLWK�VWXGHQWV�DQG�OHDUQLQJ�HQYLURQPHQWV�DQG�
WKDW�ZRUNV�LQ�FHUWDLQ�WDVNV���
�
7KH�PRVW�FRPSUHKHQVLYH�GHILQLWLRQ�RI�SHGDJRJLFDO�DJHQW�ZDV�PDGH�E\�.Õ]ÕOND\D�DQG�
$úNDU� �������� $FFRUGLQJ� WR� WKHLU� GHILQLWLRQ� EDVHG� RQ� WKH� SURSHUWLHV� RI� SHGDJRJLFDO�
DJHQWV�LQ�WKH�VSHFLILHG�DUHD��SHGDJRJLFDO�DJHQWV��
�

D�� &RPPXQLFDWHV�E\�XVLQJ�DQ\�FRPPXQLFDWLRQ�WRRO��DXGLR��YLGHR��WH[W��HWF����
E�� &DUULHV� WKH� KXPDQ�OLNH� IHDWXUHV� ZLWK� WKH� DLP� RI� FUHDWLQJ� D� VRFLDO� OHDUQLQJ�

HQYLURQPHQW��
F�� *LYHV�IHHGEDFN�WR�OHDUQHU�LI�QHFHVVDU\��
G�� *XLGHV�WR�VWXGHQWV�GXULQJ�WKH�OHDUQLQJ�SURFHVV��
H�� 3URYLGHV�LQIRUPDWLRQ�WR�VWXGHQWV�DERXW�WKH�VXEMHFW��
I�� $UH�FRPSXWHU�VLPXODWHG�FKDUDFWHUV��



����

���� 5(&(17��678',(6��2)��352-(&7��%$6('��/($51,1*�
7KHVLV� DQG� DUWLFOHV� SXEOLVKHG� LQ� 3%/� WRSLF� DUH� JHQHUDOO\� ZULWWHQ� LQ� SULPDU\� VFKRRO�
VFLHQFH�DQG�PDWKHPDWLFV�FODVVHV��7KHUH�DUH�YHU\� IHZ�UHVHDUFKHV�RQ�SHGDJRJLFDO�DJHQW�
DVVLVWHG�3%/�LQ�VRIWZDUH�GHYHORSPHQW�ILHOG��,Q�WKLV�SDUW�RI�WKH�VWXG\��UHVHDUFKHV�GRQH�LQ�
GLIIHUHQW�ILHOGV�ZLWKLQ�WKH�VFRSH�RI�3%/�DUH�RUGHUHG��

������7KHVHV�'RQH�RQ�3URMHFW�%DVHG�/HDUQLQJ�
%XUFX� gUHQW�UN�� LQ� KHU� SRVW�JUDGXDWH� WKHVLV� ZLWK� WKH� FRXQVHOLQJ� RI� $VVW�� 3URI�� 'U��
=DKLGH�<ÕOGÕUÕP� LQ� ������ H[DPLQHG� HOHPHQWDU\� VFKRRO� VWXGHQWV¶� OHDUQLQJ� H[SHULHQFHV�
ZLWK� SURMHFW�EDVHG� FROODERUDWLRQ� YLD� &RPSXWHU� $VVLVWHG� &RPPXQLFDWLRQ� 7RROV�� � 7KH�
SXUSRVH�RI�WKH�VWXG\�ZDV�WR�UHVHDUFK�RQ�WKH�HIIHFWV�RI�FRPSXWHU�DVVLVWHG�FRPPXQLFDWLRQ�
WRROV�XSRQ�WKH�DWWLWXGHV�RI��WK�JUDGH�VWXGHQWV�WRZDUGV�FRPSXWHUV��WKHLU�SUHGLFWLRQ�OHYHO�
UHJDUGLQJ� WKHLU� OHDUQLQJ� H[SHULHQFHV�� WKHLU� VRFLDO� SHUFHSWLRQ� RI� WKHPVHOYHV� DQG� WKH�
UHODWLRQVKLS�RI�WKHVH�SHUFHSWLRQV�ZLWK�SUHGLFWLRQV�LQ�FROODERUDWLRQ�EDVHG�HQYLURQPHQWV��
7KH�VDPSOH�FRQVLVWHG�RI����VWXGHQWV�IURP�WZR�SULYDWH�VFKRROV�LQ�$QNDUD�DQG�1L÷GH��7KH�
VWXGHQWV�ZHUH� FKRVHQ� XVLQJ� VDPSOH�PHWKRGV� EDVHG�RQ� VXLWDELOLW\� DQG� SXUSRVH��$W� WKH�
EHJLQQLQJ�RI�WKH�VWXG\��VWXGHQWV�ZHUH�JLYHQ�&RPSXWHU�$WWLWXGH�6FDOH�WR�PHDVXUH�WKHLU�
DWWLWXGHV� WRZDUGV� FRPSXWHU�� &RPSXWHU� DWWLWXGH�� SUHGLFWLRQ� DQG� VHOI�FRQILGHQFH� VFDOHV�
ZHUH�DSSOLHG�DW�WKH�HQG�RI�WKH�VWXG\��5HVXOWV�LQGLFDWHG�WKDW�VWXGHQWV¶�DWWLWXGHV�WRZDUGV�
FRPSXWHUV�GLGQ¶W�FKDQJH�WLOO�WKH�HQG�RI�WKH�VWXG\�DQG�WKDW�WKHLU�DWWLWXGHV�WRZDUGV�SURMHFW�
EDVHG�FROODERUDWLYH�OHDUQLQJ�ZLWK�FRPSXWHU�DVVLVWHG�FRPPXQLFDWLRQ�WRROV�ZHUH�SRVLWLYH��
�
0DNEXOH�<XUWOXN�� LQ� KHU� SRVW�JUDGXDWH� WKHVLV�ZLWK� WKH� FRXQVHOLQJ� RI� 3URI��'U��g]FDQ�
'HPLUHO� LQ� ������ VWXGLHG� WKH� HIIHFWV� RI� SURMHFW�EDVHG� DSSURDFK� RQ� WKH� DWWLWXGHV� RI�
VWXGHQWV�ZKLFK�DUH� OHDUQLQJ�PDWKHPDWLFV��7KH�VWXG\�ZDV�FRQGXFWHG� LQ�$QNDUD�3ULYDWH�
7HYILN�)LNUHW�3ULPDU\�6FKRRO��4XDQWLWDWLYH�DQG�TXDOLWDWLYH�UHVHDUFK�PHWKRGV�ZHUH�XVHG�
WRJHWKHU� LQ� WKLV� VWXG\�� 7KH� VWXG\� RI� VWXGHQWV� ZDV� REVHUYHG� DQG� UHFRUGHG� IURP� WKH�
SODQQLQJ�VWDJH�WR�WKH�SURMHFW�FRPSOHWLRQ�VWDJH��7KH�YLHZV�RI�WHDFKHUV�DQG�VWXGHQWV�DERXW�
WKH� DSSURDFK� ZHUH� UHFRUGHG� LQ� IRUPV� DQG� WKHVH� YLHZV� ZHUH� DQDO\]HG� ZLWK� FRGLQJ�
PHWKRG� E\� XVLQJ� TXDQWLWDWLYH� UHVHDUFK� PHWKRGV�� µ0DWKHPDWLFV� $WWLWXGH� 6FDOH¶�
GHYHORSHG� E\� %D\NXO� FRQVLVWLQJ� RI� ��� DUWLFOHV� ZDV� XVHG� WR� GHWHUPLQH� ZKHWKHU� WKH�
DWWLWXGHV�RI�VWXGHQWV�WRZDUGV�WKH�FRXUVHV�FKDQJHG�RU�QRW��:KHQ�WKH�YLHZV�RI�VWXGHQWV�RQ�
WKH� VWXG\�ZHUH�H[DPLQHG�� LW�ZDV� IRXQG�RXW� WKDW� WKH�FRXUVHV�ZHUH�PRUH� IXQ�DQG�PRUH�



����

HIIHFWLYH�� WKDW� WKHUH� ZHUH� FRQQHFWLRQV� ZLWK� GLIIHUHQW� FRXUVH�� WKDW� WKH� VHQVH� RI�
UHVSRQVLELOLW\� ZHUH� GHYHORSHG� DQG� WKH� SRLQW� UHDFKHG�ZLWK� WKH� VWXG\� FUHDWHG� VHQVH� RI�
VXFFHVV��$FFRUGLQJ�WR�WHDFKHUV¶�YLHZV��WKH�VWXG\�FRXOG�EH�HIIHFWLYH�IRU�ERWK�VWXGHQWV�DQG�
WHDFKHUV�DQG�WKDW�WKH�VWXG\�ZRXOG�EH�PRUH�HIIHFWLYH�LI�DFFRPSDQLHG�E\�DFDGHPLFLDQV���
�
$\NXW� dLO�� LQ� KLV� SRVW�JUDGXDWH� WKHVLV� ZLWK� WKH� FRXQVHOLQJ� RI� $VV�� 3URI�� 'U�� (PLQH�
(UGHP� LQ������� VWXGLHG� WKH�HIIHFWV�RI�SURMHFW�EDVHG�DQG� WUDGLWLRQDO� LQVWUXFWLRQV�RQ�WKH�
VXFFHVV� RI� VWXGHQWV� RI�WK� DQG� �WK� JUDGH� LQ� FKHPLVWU\� FODVVHV�� 7KH� SRSXODWLRQ� RI� WKH�
VWXG\� FRQVLVWHG� RI� �WK� DQG� �WK� JUDGH� VWXGHQWV� IURP� VFKRROV� FRQQHFWHG� WR�0LQLVWU\� RI�
(GXFDWLRQ��7KH�VDPSOH�FRQVLVWHG�RI����VWXGHQWV�DWWHQGLQJ�ùHKLW�$OL�8VWD��*D]L�0XVWDID�
.HPDO�DQG�*�QVD]DN�3ULPDU\�6FKRROV�LQ�0LKDOÕooÕN��(VNLúHKLU��7KUHH�VFLHQFH�WHDFKHUV�
IURP� WKHVH�VFKRROV�ZHUH� LQYROYHG� LQ� WKH� VWXG\� IRU� WKHLU�YLHZV�RQ�3%/�DSSURDFK��7KH�
VWXG\� ZDV� FRQGXFWHG� LQ� IDOO� VHPHVWHU� ����������� 3UH�WHVW� DQG� SRVW�WHVW� H[SHULPHQWDO�
JURXS� DQG� FRQWURO� JURXS� GHVLJQ� ZHUH� DSSOLHG� LQ� WKH� VWXG\�� ([SHULPHQWDO� JURXS� DQG�
FRQWURO�JURXS�ZHUH�FKRVHQ�IURP�WKH�VDPSOH�UDQGRPO\��,Q�H[SHULPHQWDO�JURXS��WKH�WRSLFV�
ZHUH� FRYHUHG�ZLWK� 3%/�PHWKRG�� DQG� LQ� FRQWURO� JURXS�� WKH� WRSLFV�ZHUH� FRYHUHG�ZLWK�
WUDGLWLRQDO� PHWKRG�� 7KH� UHTXLUHG� GDWD� LQ� WKH� VWXG\� ZHUH� JDWKHUHG� ZLWK� �� VFDOHV� DQG�
TXHVWLRQQDLUHV��7KHVH�ZHUH�� 
6WXGHQWV
�9LHZV� RQ� WKH� 6FLHQFH�&RXUVHV�)RUP� ,� DQG� ,,¶��
µ6WXGHQWV
� 9LHZV� 4XHVWLRQQDLUH¶�� µ6FLHQFH� &RXUVH� 7HDFKHU� 4XHVWLRQQDLUH¶�� $WWLWXGH�
6FDOH�IRU�6FLHQFH�&RXUVH�DQG�WZR�GLIIHUHQW�µ6FLHQFH�&RXUVH�6XFFHVV�7HVWV¶�IRU��WK�DQG�
�WK�JUDGH��:LWK�WKH�ILQGLQJV�RI�WKLV�VWXG\��LW�ZDV�IRXQG�RXW�WKDW�3%/�DSSURDFK�ZRXOG�EH�
PRUH�XVHIXO�LQ�VWXGHQWV
�VXFFHVV�LQ�FKHPLVWU\�FODVVHV��LQ�WKH�GHYHORSPHQW�RI�VHOI�HVWHHP��
LQ�DFDGHPLF�VXFFHVV��LQ�FRRSHUDWLYH�DQG�LQGLYLGXDO�OHDUQLQJ���
�
(VUD�g]GHPLU��LQ�KHU�SRVW�JUDGXDWH�WKHVLV�ZLWK�WKH�FRXQVHOLQJ�RI�$VV��3URI��'U��%HKL\H�
8EX]�LQ�������VWXGLHG�WKH�HIIHFWV�RI�3%/�RQ�WKH�DWWLWXGHV�RI�VWXGHQWV�WRZDUGV�JHRPHWU\�
DQG� WKHLU� VXFFHVV� LQ� JHRPHWU\�� 7KH� VWXG\�ZDV� FRQGXFWHG�ZLWK� D� JURXS� FRQVLVWLQJ� ���
VHYHQWK�JUDGH�VWXGHQWV�IURP�%LOLP�3ULYDWH�6FKRROV�RQ�WKH�ODVW�ILYH�ZHHNV�RI�����������
DFDGHPLF�\HDU��7KH�UHVXOWV�RI�VXFFHVV� WHVWV�DQG�JHRPHWU\�DWWLWXGH�VFDOHV� LQGLFDWHG� WKDW�
3%/� LQFUHDVHV� WKH� VXFFHVV� LQ� DQG� DWWLWXGHV� WRZDUGV� JHRPHWU\�� $FFRUGLQJ� WR� VWXGHQWV
�
YLHZV��WHDFKHUV
�DQVZHUV�WR�REVHUYDWLRQ�VFDOHV�DQG�UHVHDUFKHUV�REVHUYDWLRQV��WKH�UHDVRQV�
RI�WKH�IDFW�WKDW�3%/�LPSURYHV�VWXGHQWV¶�VXFFHVV�LQ�DQG�DWWLWXGHV�WRZDUGV�JHRPHWU\�ZHUH�
H[DPLQHG��0RUHRYHU�� VWXGHQWV��ZKR� XQGHUSHUIRUP�� HDVLO\� ORVH� DWWHQWLRQ�EXW� DOVR� KDYH�
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JRRG�SRWHQWLDO��EHJDQ�WR�IRFXV�DQG�WKHLU�HQWKXVLDVP�LQFUHDVHG��7R�JLYH�DQRWKHU�FKDQFH�
WR� LPSURYH� WKHLU� RZQ� VWXGLHV� WR� VWXGHQWV� ZKR� DUH� HDVLO\� GLVWUDFWHG� DQG� WDNH� HYHU\�
RSSRUWXQLW\�WR�GLVWXUE�WKH�FODVV�RUGHU��
�
2OFD\� <ÕOPD]�� LQ� KHU� SRVW�JUDGXDWH� WKHVLV� ZLWK� WKH� FRXQVHOLQJ� RI� $VV�� 3URI�� 'U��
$EGXOKHNLP�.RoLQ�DQG�$VV��3URI��'U��7X÷ED�<DQSDU�LQ�������VWXGLHG�WKH�HIIHFWV�RI�3%/�
RQ�WKH�FUHDWLYLW\�DQG�DWWLWXGHV�RI�VWXGHQWV� WRZDUGV�VRFLDO�VFLHQFHV�DQG� WKHLU�VXFFHVV� LQ�
VRFLDO� VFLHQFHV��3UH� DQG�SRVW� WHVWV�H[SHULPHQWDO�GHVLJQ�ZHUH�XVHG� LQ� WKH�H[SHULPHQWDO�
VWXG\��7KH�VDPSOH�ZDV�FRPSRVHG�RI��WK�JUDGH�VWXGHQWV� IURP� øKVDQ�<ÕOPD]�.DUGHúOHU�
3ULPDU\� 6FKRRO� LQ� (UH÷OL�� =RQJXOGDN� LQ� VSULQJ� VHPHVWHU� RI� WKH� ���������� DFDGHPLF�
\HDU��7ZR�JURXSV��WKH�H[SHULPHQWDO�DQG�FRQWURO�JURXSV�ZHUH�H[DPLQHG�LQ�WKH�VWXG\�DQG�
WKHVH� JURXSV�ZHUH� FKRVHQ� UDQGRPO\�� ,Q� H[SHULPHQWDO� JURXS�� WKH� WRSLFV�ZHUH� FRYHUHG�
ZLWK�3%/�PHWKRG�DQG�LQ�FRQWURO�JURXS��WKH�WRSLFV�ZHUH�FRYHUHG�ZLWK�WUDGLWLRQDO�PHWKRG��
7KH�VWXG\��H[SHFW�WKH�SUH�DQG�SRVW�WHVWV��ODVWHG�WKUHH�ZHHNV��6XFFHVV�WHVW��DWWLWXGH�VFDOH�
DQG�7RUUDQFH�FUHDWLYLW\� WHVW�ZHUH�XVHG�DV�D�PHDQV�RI�FROOHFWLQJ�GDWD�LQ�WKH�VWXG\��7KH�
TXDQWLWDWLYH� GDWD� FROOHFWHG� IURP� GDWD� FROOHFWLRQ� PHWKRGV� LQ� RUGHU� WR� FKHFN� VWXG\�
K\SRWKHVHV�� 4XDQWLWDWLYH� GDWD� ZHUH� HYDOXDWHG� E\� XVLQJ� W�WHVW� IRU� GHSHQGHQW� DQG�
LQGHSHQGHQW�JURXSV�LQ�6366�VWDWLVWLFV�SURJUDP��$V�D�UHVXOW�RI�WKH�TXDQWLWDWLYH�DQDO\VHV�
LW�ZDV� LQGLFDWHG� WKDW� WKH�VXFFHVV� OHYHO�RI�H[SHULPHQWDO�JURXS� LQFUHDVHG�� WKHLU�DWWLWXGHV�
WRZDUGV� 6RFLDO� 6FLHQFHV� FRXUVH� ZHUH� LPSURYHG� DQG� WKHLU� OHYHO� RI� FUHDWLYLW\� ZHUH�
LQFUHDVHG���
�
'X\JX� dÕUDN�� LQ� KHU� SRVW�JUDGXDWH� WKHVLV� ZLWK� WKH� FRXQVHOLQJ� RI� $VV�� 3URI�� 'U�� (FH�
6DUÕJ�O�LQ�������VWXGLHG�WKH�HIIHFWV�RI�µµWKH�EHQHILWV�RI�3%/�LQ�IRUHLJQ�ODQJXDJH�WHDFKLQJ�
WR�FKLOGUHQ¶¶�RQ�VXFFHVV�OHYHOV�RQ�(QJOLVK�FRXUVHV��7KLV�VWXG\�ZDV�DOVR�DQ�RSSRUWXQLW\�WR�
VKRZ� WKDW� FKLOGUHQ� GR� QRW� IRUJHW� ZKDW� WKH\� OHDUQ� E\� H[SHULHQFH�� 7KLV� VWXG\� ZDV�
FRPSRVHG�RI����VWXGHQWV��ERWK�H[SHULPHQWDO�DQG�FRQWURO�JURXSV��LQ�WRWDO��7KH�WRSLF�ZDV�
WDXJKW�ZLWK�GRLQJ�SURMHFWV� LQ� WKH�H[SHULPHQWDO�JURXS��DQG�ZDV� WDXJKW�ZLWK� WUDGLWLRQDO�
PHWKRG�LQ�WKH�FRQWURO�JURXS��7KH�LQVWUXFWLRQDO�DFWLYLWLHV�ZHUH�GLUHFWHG�E\�WKH�UHVHDUFKHU��
'X\JX�dÕUDN��%RWK�JURXSV�ZHUH�HYDOXDWHG�ZLWK�SUH�WHVW�DW�WKH�EHJLQQLQJ�RI�WKH�DFWLYLW\�
DQG�ZLWK�SRVW�WHVW�DW�WKH�HQG�RI�WKH�DFWLYLW\�DQG�WKH�GDWD�ZHUH�DQDO\]HG�ZLWK�W�WHVW���
�
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$\úH�6HUW�dÕEÕN��LQ�KHU�SRVW�JUDGXDWH�WKHVLV�ZLWK�WKH�FRXQVHOLQJ�RI�$VV��3URI��'U��1XUL�
(PUDKR÷OX�LQ�������VWXGLHG�WKH�HIIHFWV�RI�3%/�DSSURDFK�RQ��WK�JUDGH�VWXGHQWV¶�ORJLFDO�
WKLQNLQJ�DELOLWLHV�DQG�WKHLU�DWWLWXGHV�WRZDUGV�VFLHQFH�FRXUVHV��7KH�VWXG\�ZDV�FRQGXFWHG�
LQ�����������DFDGHPLF�\HDU�RQ�VWXGHQWV�IURP�3ULYDWH�<�NVHO�6DUÕND\D�3ULPDU\�6FKRRO�
LQ�<HQLPDKDOOH��$QNDUD���$Q�H[SHULPHQWDO�DQG�D�FRQWURO�JURXS�ZHUH�IRUPHG�LQ�RUGHU�WR�
VWXG\� WKH� HIIHFWV� RI� 3%/� DSSURDFK� RQ� ORJLFDO� WKLQNLQJ� DELOLWLHV� DQG� DWWLWXGHV� WRZDUGV�
VFLHQFH� FODVVHV�� 7KH� H[SHULPHQWDO� JURXS� UHFHLYHG� SURMHFW�EDVHG� LQVWUXFWLRQ� WKURXJK� D�
XQLW�IRU���ZHHNV�DQG�WKH�FRQWURO�JURXS�ZDV�LQVWUXFWHG�LQ�WKH�WUDGLWLRQDO�DSSURDFK��%RWK�
JURXSV� ZHUH� JLYHQ� 
µ/RJLFDO� 7KLQNLQJ� *URXS� 7HVW¶¶� �/7*7�� DQG� µµ6FLHQFH� &RXUVH�
$WWLWXGH�6FDOH¶¶� �6&$6��EHIRUH�DQG�DIWHU� WKH�SURFHVV� DV�SUH�DQG�SRVW� WHVWV��7KH� VWXG\�
ZDV� GHVLJQHG� DFFRUGLQJ� WR� SUH� DQG� SRVW� WHVW� H[SHULPHQWDO� PRGHO�� $FFRUGLQJ� WR� WKH�
ILQGLQJ�RI�WKH�VWXG\��WKHUH�ZDV�QRW�D�GLIIHUHQW�EHWZHHQ�WKH�H[SHULPHQWDO�JURXS�DQG�WKH�
FRQWURO�JURXS�LQ�WHUPV�RI�ORJLFDO�WKLQNLQJ�DELOLWLHV�EHIRUH�WKH�SURFHVV��KRZHYHU��WKHUH�LV�
D� VLJQLILFDQW� GLIIHUHQFH� DIWHU� WKH� SURFHVV� EHWZHHQ� WKH� JURXSV� LQ� IDYRU� RI� WKH�
H[SHULPHQWDO�JURXS���
�
$OSHU� %DúED\�� LQ� KLV� GRFWRUDO� WKHVLV� ZLWK� WKH� FRXQVHOLQJ� RI� $VV�� 3URI�� 'U�� g]FDQ�
'HPLUHO�LQ�������VWXGLHG�WKH�HIIHFWV�RI�3%/�DSSURDFK�VXSSRUWHG�E\�OD\HUHG�FXUULFXOXP�
RQ� OHDUQLQJ�SURFHVV��:LWK� WKLV� SXUSRVH�� WKH� VWXG\� ODVWHG� RQH� \HDU�ZLWKLQ� WKH� VFRSH�RI�
6RFLDO�6FLHQFHV�FRXUVH�LQ���%�FODVV�LQ�3ULYDWH�7HYILN�)LNUHW�3ULPDU\�6FKRRO�GHSHQGHQW�
RQ�LQWHUGLVFLSOLQDU\�FRQQHFWLRQV��7KH�VWXG\�ZDV�FRQGXFWHG�LQ�WZR�VWDJHV��WKH�DFWLYLWLHV�
LQ�IDOO�ZHUH�GRQH�ZLWK�FRRSHUDWLYH�3%/�DQG�WKH�DFWLYLWLHV�LQ�VSULQJ�ZHUH�GRQH�ZLWK�3%/�
IRFXVLQJ� LQGLYLGXDO� OHDUQLQJ�DVVLJQPHQWV�VXSSRUWHG�E\� OD\HUHG�FXUULFXOXP��4XDOLWDWLYH�
GDWD� FROOHFWLRQ� PHWKRGV� ZHUH� XVHG� LQ� WKH� VWXG\� DQG� WKH� SURFHVV� ZDV� REVHUYHG� DQG�
WHDFKHUV
�YLHZV�ZHUH�WDNHQ�LQWR�FRQVLGHUDWLRQ��7KH�GDWD�FROOHFWHG�IURP�REVHUYDWLRQV�DQG�
GLVFXVVLRQV� ZHUH� DQDO\]HG� ZLWK� WKHPDWLF� FRGLQJ� DQG� H[DPLQHG�� 7KH� ILQGLQJV� RI� WKH�
VWXG\� LQGLFDWHG� WKDW� ERWK� 3%/� DFWLYLWLHV� DQG� 3%/� DFWLYLWLHV� VXSSRUWHG� E\� WKH� OD\HUHG�
FXUULFXOXP� KDG� SRVLWLYH� HIIHFWV� RQ� WKH� OHDUQLQJ� SURFHVV�� :LWKLQ� WKLV� FRQWH[W�� LW� ZDV�
LQGLFDWHG�WKDW�WKH�FRRSHUDWLYH�VWXG\LQJ�VNLOOV�LQ�JURXSV�ZHUH�LPSURYHG�DQG�WKH�OD\HUHG�
FXUULFXOXP�FRQWULEXWHG�WR�WKH�VHQVH�RI�UHVSRQVLELOLW\���
�
0XUDW�7XQFHU��LQ�KLV�GRFWRUDO�WKHVLV�SXEOLVKHG�LQ������ZLWK�WKH�FRXQVHOLQJ�RI�3URI��'U��
0HKPHW�7DúSÕQDU��VWXGLHG�WKH�HIIHFW�RI�3%/�DQG�WUDGLWLRQDO�OHDUQLQJ�PHWKRGV�RQ�VWXGHQW�
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VXFFHVV�DQG�RSLQLRQV� LQ�HOHFWURQLF�FLUFXLWV�FODVV� WDNHQ� LQ�YLUWXDO�HQYLURQPHQW��)RU� WKLV�
VWXG\�ZKLFK�ZDV�SODQQHG�DV�H[SHULPHQWDO��WZR�JURXSV�RI����VHFRQG�JUDGH�VWXGHQWV�KDYH�
EHHQ� FUHDWHG�� 2QH� RI� WKHVH� JURXSV� ZDV� H[SHULPHQWDO� JURXS� DQG� WKH� RWKHU� RQH� ZDV�
FRQWURO� JURXS�� 5HVHDUFK� ZDV� GRQH� FRPSDWLEOH� ZLWK� WKH� SUH�WHVW� DQG� SRVW�WHVW� DQG�
H[SHULPHQWDO�FRQWURO� JURXS� SDWWHUQ�� :KLOH� H[SHULPHQWDO� JURXS� WRRN� WKH� ³(OHFWURQLF�
&LUFXLWV´�FRXUVH�LQ�YLUWXDO�HQYLURQPHQW�ZLWK�3%/�PHWKRG��WUDGLWLRQDO�PHWKRG�LV�DSSOLHG�
WR�FRQWURO�JURXS��,Q�WHUPV�RI�SRVW�WHVW�VXFFHVV�UHVXOWV�QR�UHODWLYH�GLIIHUHQFHV�KDYH�EHHQ�
IRXQG�EHWZHHQ�H[SHULPHQWDO�DQG�FRQWURO�JURXSV��,W�KDV�EHHQ�VHHQ�WKDW�WKHUH�LV�QR�UHODWLYH�
GLIIHUHQFH�EHWZHHQ�H[SHULPHQWDO�DQG�FRQWURO�JURXSV�LQ�WHUPV�RI�DFKLHYHPHQW�UHVXOWV��,W�
KDV� EHHQ� UHYHDOHG� WKDW� QR� UHODWLYH� GLIIHUHQFH� LV� REVHUYHG� EHWZHHQ� H[SHULPHQWDO� DQG�
FRQWURO�JURXSV�LQ�WHUP�RI�UHVLVWDQFH�WHVW�UHVXOW��*HQHUDOO\��QR�GLIIHUHQFH�KDV�EHHQ�IRXQG�
EHWZHHQ�WKH�RSLQLRQV�RI�H[SHULPHQWDO�JURXS�EHIRUH�DQG�DIWHU�WKH�DSSOLFDWLRQ��
�
*�OoLQ�(UGR÷DQ�� LQ�KHU�SRVW�JUDGXDWH� WKHVLV�SXEOLVKHG� LQ������ZLWK� WKH�FRXQVHOLQJ�RI�
$VVLVW��3URI��'U��g]OHP�.RUD\��VWXGLHV�WKH�HIIHFWV�RI�3%/�RQ�NQRZOHGJH�OHYHO��FULWLFDO�
WKLQNLQJ� DELOLWLHV� RI� SUH�VHUYLFH� WHDFKHUV� LQ� WHDFKLQJ� WKH� JOREDO� ZDUPLQJ� WRSLF� LQ�
HQYLURQPHQWDO�HGXFDWLRQ�FODVV��5HVHDUFK�LV�DQ�H[SHULPHQWDO�VWXG\�DQG�SUH�WHVW�DQG�SRVW�
WHVW�ZLWK� FRQWURO� JURXS� H[SHULPHQWDO� SDWWHUQ� LV�XVHG��7RWDOO\���� VWXGHQWV� DWWHQGHG� WKH�
UHVHDUFK�ZLWK� EDODQFHG� H[SHULPHQWDO� �Q ���� DQG� FRQWURO� �Q ���� JURXSV�� ,Q� WKH� VWXG\�
ZKLOH� 3%/� DSSURDFK� LV� XVHG� IRU� H[SHULPHQWDO� JURXS�� WUDGLWLRQDO� DSSURDFK� LV� XVHG� IRU�
FRQWURO�JURXS��,Q�WKH�UHVXOW�RI�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�DQDO\VLV�LW�LV�IRXQG�WKDW�3%/�
DSSURDFK�KDV�SRVLWLYH�HIIHFW�RQ�VWXGHQWV¶�NQRZOHGJH�OHYHO�DQG�FULWLFDO�WKLQNLQJ�DELOLWLHV��
�
0XKVLQH�7�UNHU�� LQ�KHU�SRVW�JUDGXDWH� WKHVLV�SXEOLVKHG� LQ������ZLWK� WKH�FRXQVHOLQJ�RI�
3URI��'U��'LOHN�*|]�WRN��VWXGLHG�WKH�HIIHFW�RI�3URMHFW�%DVHG�7HDFKLQJ��3%7��DSSURDFK�
RQ� VSHDNLQJ� SURILFLHQF\� LQ� IRUHLJQ� ODQJXDJH� XVDJH�� ,Q� WKH� UHVHDUFK� ZKLFK� ZDV� GRQH�
VXLWDEOH� ZLWK� SUH�WHVW� DQG� SRVW�WHVW� ZLWK� FRQWURO� JURXS� UHVHDUFK� SDWWHUQ�� H[SHULPHQWDO�
JURXS�FRQVLVWHG�RI���WK�JUDGH�VWXGHQWV�IURP�$\GÕQOÕNHYOHU�)RUHLJQ�/DQJXDJH�,QWHQVLYH�
+LJK� 6FKRRO��:KLOH� H[SHULPHQWDO� JURXS� DUH� WDXJKW� ZLWK� 3%7�PHWKRG�� FRQWURO� JURXS�
WDXJKW� ZLWK� WUDGLWLRQDO� PHWKRG�� :LWK� WKH� DLP� RI� HYDOXDWLQJ� WKH� VWXGHQWV¶� VSHDNLQJ�
SURILFLHQF\�SUH�WHVW�DQG�SRVW�WHVW�DUH�DSSOLHG�DQG�SRLQWV� WKH\� WRRN�DUH� UHFRUGHG� WR� WKH�
VFDOH���2EWDLQHG�GDWD�KDYH�EHHQ�DQDO\]HG�LQ�6366�SURJUDP��6WXGHQWV�DOVR�DWWHQGHG�WKH�
HYDOXDWLRQ�SURFHVV��7KH\�HYDOXDWHG� WKHLU�SHHUV¶�SUHVHQWDWLRQV�ZLWK� WKH�KHOS�RI�6WXGHQW�
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2EVHUYDWLRQ�)RUP��6R�DV�WR�IROORZ�WKH�SURFHVV�DQG�REVHUYH�WKH�VWXGHQWV¶�VNLOOV�LQ�JURXS�
VWXGLHV��JURXSV�DUH�DVNHG�WR�ILOO�WKH�*URXS�6HOI�$VVHVVPHQW�)RUPV��,Q�WKH�OLJKW�RI�WKHVH�
ILQGLQJV�� LW� FDQ� EH� VWDWHG� WKDW� LQVWUXFWLQJ� WKH� IRUHLJQ� ODQJXDJH� FODVVHV� ZLWK� 3%7�
DSSURDFK�LQFUHDVHV�VWXGHQWV¶�VSHDNLQJ�SURILFLHQF\���
�
�'HPHW�(NLQFL�,úÕN��LQ�KHU�SRVW�JUDGXDWH�WKHVLV�SXEOLVKHG�LQ������ZLWK�WKH�FRXQVHOLQJ�RI�
$VVLVW�� 3URI�� 'U�� +�O\D� +DPXUFX�� VWXGLHV� WKH� HIIHFW� RI� 3%/�� ZKLFK� LV� D� SDWWHUQ� WKDW�
VWXGHQWV�H[KLELW� WKHLU�SURGXFWV�E\�VWXG\LQJ�FRRSHUDWLYHO\�� UHDFKLQJ� WKH� LQIRUPDWLRQ�E\�
GRLQJ� UHVHDUFK� DQG� H[DPLQDWLRQ� DQG� FUHDWLQJ� D� SURGXFW� DW� WKH� HQG� RI� WKH� SURFHVV�� RQ�
FULWLFDO� WKLQNLQJ�� DFDGHPLF� VXFFHVV�� DWWLWXGH� WRZDUGV� WKH� VRFLDO� VWXGLHV� FODVV� DQG�
SHUPDQHQF\� OHYHO�� �7KLV� UHVHDUFK� LV� GRQH�ZLWK� DWWHQGDQFH� RI� ��� SULPDU\� VFKRRO� WKLUG�
JUDGH�VWXGHQWV��3DWWHUQ�RI�WKH�VWXG\�LV�VSHFLILHG�DV�SUH�WHVW��SRVW�WHVW�ZLWK�FRQWURO�JURXS�
VHPL�H[SHULPHQWDO�SDWWHUQ��$W�WKH�HQG�RI�WKH���ZHHN�³6RFLDO�6WXGLHV�(GXFDWLRQ�EDVHG�RQ�
3%/´� DSSOLFDWLRQ�� 7RUUDQFH� &UHDWLYH� 7KLQNLQJ� 7HVW� 2UDO� %� )RUP� DQG� 6RFLDO� 6WXGLHV�
/HVVRQ�$WWLWXGH�6FDOH� DUH� DSSOLHG� WR� WKH� VWXGHQWV� LQ� H[SHULPHQWDO� DQG� FRQWURO� JURXSV�
DJDLQ��2EWDLQHG�GDWD�KDYH�EHHQ�DQDO\]HG�DQG�HYDOXDWHG��5HVXOWV�RI� WKH� UHVHDUFK� VKRZ�
WKDW�SRVW�WHVW�UHVXOWV��SHUPDQHQF\�SRVW�WHVW�UHVXOWV�DQG�DWWLWXGH�VFDOH�SRVW�WHVW�UHVXOWV�RI�
WKH�VWXGHQWV�LQ�WKH�JURXS�WR�ZKLFK�VRFLDO�VWXGLHV�HGXFDWLRQ�EDVHG�RQ�3%/�LV�DSSOLHG�KDYH�
LQFUHDVHG� LQ� D� UHODWLYHO\� KLJK� GHJUHH� ZKHQ� FRPSDUHG� WR� WKH� SRVW�WHVW� UHVXOWV� RI� WKH�
VWXGHQWV�LQ�WKH�FRQWURO�JURXS��1R�GLIIHUHQFH�LV�REVHUYHG�EHWZHHQ�WKH�FUHDWLYLW\�WHVW�SRVW�
WHVW�UHVXOWV�RI�WKH�VWXGHQWV�LQ�WKH�JURXS�WR�ZKLFK�VRFLDO�VWXGLHV�HGXFDWLRQ�EDVHG�RQ�3%/�
DUH� DSSOLHG� DQG� SRVW�WHVW� UHVXOWV� RI� WKH� VWXGHQWV� WDNLQJ� SDUW� LQ� WKH� FRQWURO� JURXS�� 1R�
VLJQLILFDQW�UHODWLRQ�EHWZHHQ�WKH�SRVW�WHVW�UHVXOWV�RI�FUHDWLYLW\�WHVW�DQG�DFDGHPLF�VXFFHVV�
RI�WKH�VWXGHQWV�WDNLQJ�SDUW�LQ�H[SHULPHQWDO�DQG�FRQWURO�JURXSV�LV�DWWDLQHG��
�
'LQoHU�'HGH�� LQ�KLV�SRVW�JUDGXDWH�WKHVLV�SXEOLVKHG� LQ������ZLWK� WKH�FRXQVHOLQJ�RI�'U��
<DYX]�(UGR÷DQ��VWXGLHV�WKH�HIIHFWV�RI�WKH�FRPSXWHU�DVVLVWHG�SURMHFW�EDVHG�WHDFKLQJ�DQG�
WUDGLWLRQDO� SURMHFW� EDVHG� WHDFKLQJ� VWUDWHJLHV� RQ� VWXGHQWV¶� DFDGHPLF� VXFFHVV� LQ� VFLHQFH�
DQG�FRPSXWHU�OHVVRQ�DQG�WKH�UHVXOWV�RI�SRUWIROLR�HYDOXDWLRQ��5HVHDUFK�LV�GRQH�RQ�D�JURXS�
FRQVLVWLQJ� RI� ���� VWXGHQWV� LQFOXGLQJ��WK� DQG��WK� JUDGHV� LQ� ,VWDQEXO�%DKoHOLHYOHU�2UJ��
(úUHI�%LWOLV� 3ULPDU\� 6FKRRO� LQ� ���������� DFDGHPLF� \HDUV��$FFRUGLQJ� WR� WKH� WHDFKLQJ�
PHWKRGV� DSSOLHG� WR� WKH� VWXGHQWV�� VFLHQFH� FODVV�� FRPSXWHU� FODVV� DQG� SURGXFW� ILOH�
GHYHORSPHQW��SRUWIROLR��DFKLHYHPHQWV�DUH�FRPSDUHG��5HVHDUFKHUV�EHQHILWHG�IURP�WKUHH�
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HYDOXDWLRQ� IRUP�DQG� WKUHH� GLIIHUHQW� WHVW� WRROV� VR� DV� WR� FROOHFW� GDWD��$V�D� UHVXOW� RI� WKH�
UHVHDUFK� LW� KDV� EHHQ� VSHFLILHG� WKDW� VWXGHQWV¶� DFDGHPLF� VXFFHVV� DQG� FUHDWLQJ� SURGXFW�
VXFFHVV� GLIIHUHQWLDWH� LQ� DFFRUGDQFH� ZLWK� WKH� WHDFKLQJ� PHWKRG�� $FFRUGLQJ� WR� WKHVH�
UHVXOWV��LW�KDV�EHHQ�REVHUYHG�WKDW�DFDGHPLF�VXFFHVV�RI�WKH�VWXGHQWV�ZKR�DUH�WDXJKW�ZLWK�
FRPSXWHU�DVVLVWHG�SURMHFW�EDVHG�WHDFKLQJ�PHWKRG�LV�JHQHUDOO\�VLJQLILFDQWO\�KLJKHU�WKDQ�
WKH� VWXGHQWV� WR� ZKRP� WUDGLWLRQDO� SURMHFW� EDVHG� WHDFKLQJ� PHWKRG� LV� DSSOLHG�� 1R�
VLJQLILFDQW� HIIHFW� RI� JHQGHU� IHDWXUHV� RQ� VWXGHQW¶V� DFDGHPLF� VXFFHVV� DQG� SURGXFW� ILOH�
GHYHORSPHQW��SRUWIROLR��VXFFHVV�LV�DWWDLQHG��
�
$\úHJ�O�(UGHP�� LQ� KHU�SRVW�JUDGXDWH� WKHVLV� SXEOLVKHG� LQ������ZLWK� WKH�FRXQVHOLQJ�RI�
$VVLVW��3URI��'U��g]FDQ�(UNDQ�$NJ�Q��GRHV�D�UHVHDUFK�WR�WHVW�WKH�HIIHFW�RI�3%/�DSSURDFK�
LQ� FRPSXWHU� WHDFKLQJ�RQ�SULPDU\� VFKRRO� VHYHQWK�JUDGH� VWXGHQWV¶�DWWLWXGHV� WRZDUGV� WKH�
FRPSXWHU� FODVV� DQG� FRPSXWHU� FODVV� VXFFHVV�� 5HVHDUFK� LV� GRQH� ZLWK� SUH�WHVW�� SRVW�WHVW�
ZLWK�FRQWURO�JURXS�H[SHULPHQWDO�SDWWHUQ��2QH�H[SHULPHQWDO�DQG�RQH�FRQWURO�JURXSV�KDYH�
EHHQ�FUHDWHG�WR�REVHUYH�WKH�HIIHFWV�RI�3%/�DSSURDFK�RQ�VWXGHQWV¶�DFDGHPLF�VXFFHVV�DQG�
DWWLWXGHV�WRZDUGV�FRPSXWHU��([SHULPHQWDO�DQG�FRQWURO�JURXSV�RI�WKH�UHVHDUFK�FRQVLVW�RI�
WZR�EUDQFKHV�RI�VHYHQWK�JUDGH�VWXGHQWV��$FFRUGLQJ�WR�WKH�GDWD�REWDLQHG�DV�D�UHVXOW�RI�WKH�
UHVHDUFK��QR�VLJQLILFDQW�GLIIHUHQFH�KDV�EHHQ�REVHUYHG�EHWZHHQ� WKH�H[SHULPHQWDO�JURXS�
VWXGHQWV� WR�ZKRP� 3%/� DSSURDFK� LV� DSSOLHG� DQG� WKH� FRQWURO� JURXS� VWXGHQWV� WR�ZKRP�
WUDGLWLRQDO� WHDFKLQJ�PHWKRG� LV�DSSOLHG� LQ� WHUPV�RI�DFDGHPLF�VXFFHVV� UHVXOWV�EHIRUH� WKH�
H[SHULPHQWDO� SURFHGXUH�� 2Q� WKH� RWKHU� KDQG�� VLJQLILFDQW� GLIIHUHQFH� LQ� IDYRU� RI�
H[SHULPHQWDO� JURXS� KDV� EHHQ� REVHUYHG� EHWZHHQ� WKH� H[SHULPHQWDO� JURXS� VWXGHQWV� WR�
ZKRP� 3%/� DSSURDFK� LV� DSSOLHG� DQG� WKH� FRQWURO� JURXS� VWXGHQWV� WR� ZKRP� WUDGLWLRQDO�
WHDFKLQJ�PHWKRG�LV�DSSOLHG�LQ�WHUPV�RI�DFDGHPLF�VXFFHVV�UHVXOWV�DIWHU�WKH�H[SHULPHQWDO�
SURFHGXUH��5HVHDUFKHUV�FRPH�WR�WKH�SRLQW�WKDW�VLJQLILFDQW�GLIIHUHQFH�ZHUH�QRW�REVHUYHG�
EHWZHHQ�QHLWKHU�SUH�WHVW�DWWLWXGH�UHVXOWV�RI�H[SHULPHQWDO�DQG�FRQWURO�JURXS�VWXGHQWV�QRU�
DWWLWXGH�UHVXOWV�DIWHU�WKH�H[SHULPHQWDO�SURFHGXUH���
�
&HPLOH� $WLN�� LQ� KHU� SRVW�JUDGXDWH� WKHVLV� SXEOLVKHG� LQ� ����� ZLWK� WKH� FRXQVHOLQJ� RI�
$VVLVW��3URI��'U��+LOPL�'HPLUND\D�� VWXGLHV� WKH� LPSRUWDQFH�RI�3%/�PHWKRG� WKDW�NHHSV�
VWXGHQW�DFWLYH�DQG�SURYLGHV�PXOWL�GLUHFWLRQDO�FRPPXQLFDWLRQ�LQ�VFLHQFH�DQG�WHFKQRORJ\�
WHDFKLQJ�� ,Q� WKLV� VWXG\� UHVHDUFKHUV� WU\� WR� ILQG� DQ� DQVZHU� WR� WKH� TXHVWLRQ� ³'RHV� 3%/�
DSSURDFK� DIIHFW� WKH� DFDGHPLF� VXFFHVV� RI� ��� JUDGH� VWXGHQWV� LQ� VFLHQFH� DQG� WHFKQRORJ\�
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FODVV�SRVLWLYHO\�ZKHQ�FRPSDUHG�WR� WUDGLWLRQDO� WHDFKLQJ�PHWKRG"´��7KLV�UHVHDUFK�DLPHG�
WR�VWXG\� WKH�3%/�DSSURDFK�ZKLFK�DOVR� WRRN�SDUW� LQ������SULPDU\�VFKRRO�SURJUDP�DQG�
SUHVHQW�VDPSOHV�UHODWHG�WR�WKH�LPSOHPHQWDWLRQV�RI�WKH�DSSURDFK��7KLV�UHVHDUFK�KDV�EHHQ�
FRQGXFWHG�ZLWK�D�UHVHDUFK�JURXS�RI����VHFRQGDU\�VFKRRO����JUDGH�VWXGHQWV�LQ�����������
DFDGHPLF�\HDU��([SHULPHQWDO�DQG�FRQWURO�JURXSV�RI�WKH�UHVHDUFK�FRQVLVW�RI�WZR�GLIIHUHQW�
�WK�JUDGH�FODVVURRP�VWXG\LQJ�LQ�<HúLORYD�FRXQW\�LQ�%XUGXU��7KH�WRSLF�QDPHG�³/LJKW´�LV�
WDXJKW� WR�H[SHULPHQWDO�JURXS�ZLWK�3%/�DSSURDFK�DQG� WUDGLWLRQDO�PHWKRG� LV� DSSOLHG� WR�
FRQWURO�JURXS��$FKLHYHPHQW� WHVW�DQG�QRWLRQ� WHVW�DUH�JLYHQ� WR�H[SHULPHQWDO�DQG�FRQWURO�
JURXSV��'DWD�LV�DQDO\]HG�DV�SUH�WHVW�DQG�SRVW�WHVW�ZLWK�0DQQ�:KLWQH\�8�DQG�:LOFR[RQ�
6LJQHG�5DQN�7HVW��$FFRUGLQJ�WR�WKH�UHVXOWV�REWDLQHG�IURP�WKH�DQDO\VLV��DFKLHYHPHQW�WHVW�
UHVXOWV�RI�WKH�JURXS�WR�ZKLFK�3%/�DSSURDFK�LV�DSSOLHG�LV�KLJKHU�WKDQ�WKH�UHVXOWV�RI�WKH�
RWKHU�JURXS¶V�DFKLHYHPHQW�WHVW��$FFRUGLQJ�WR�JHQGHU�W\SH��WKH�DFKLHYHPHQW�WHVW�UHVXOWV�
RI�WKH�JURXS�WR�ZKLFK�3%/�DSSURDFK�LV�DSSOLHG�VKRZ�VLJQLILFDQW�GLIIHUHQFH�LQ�IDYRU�RI�
IHPDOH� VWXGHQWV��1R� VLJQLILFDQW� GLIIHUHQFH� KDV� EHHQ� REVHUYHG� LQ� WKH� DFKLHYHPHQW� WHVW�
UHVXOWV�RI�FRQWURO�JURXS�LQ�WHUPV�RI�JHQGHU�W\SH��$OWKRXJK�QR�VLJQLILFDQW�GLIIHUHQFH�KDV�
EHHQ� REVHUYHG� EHWZHHQ� WKH� QRWLRQ� WHVW� UHVXOWV� RI� WKH� H[SHULPHQWDO� DQG� FRQWURO� JURXS�
VWXGHQWV��UDQN�DYHUDJH�RI�H[SHULPHQWDO�JURXS�LV�KLJKHU��$V�D�UHVXOW�RI�WKLV�UHVHDUFK�LW�KDV�
EHHQ�XQGHUVWRRG� WKDW�3%/�PHWKRG�DIIHFWV� DFDGHPLF� VXFFHVV� SRVLWLYHO\� LQ� VFLHQFH�DQG�
WHFKQRORJ\��
�
0XVWDID�.ÕOÕo��LQ�KLV�SRVW�JUDGXDWH�WKHVLV�SXEOLVKHG�LQ������ZLWK�WKH�FRXQVHOLQJ�RI�3URI��
'U��3HWHN�$úNDU��GHVLJQV�DQ�HQYLURQPHQW�WKDW�LV�VXSSRUWLYH�IRU�3%/�DQG�WDNHV�RSLQLRQV�
RI�VWXGHQWV�DQG�WHDFKHUV�FRQFHUQLQJ�WKH�HQYLURQPHQW��)LUVWO\�D�ZHE�EDVHG�HQYLURQPHQW�
WKDW�LV�VXSSRUWLYH�IRU�3%/�KDV�EHHQ�FUHDWHG��,PSURYHPHQWV�DQG�GHYHORSPHQWV�KDYH�EHHQ�
DSSOLHG� WR� WKH� HQYLURQPHQW� SDUDOOHO� ZLWK� WKH� RSLQLRQV� RI� VWXGHQWV� DQG� WHDFKHUV�� /DVW�
YHUVLRQ�RI� WKH�ZHE� VLWH�KDV� EHHQ�EURDGFDVWHG� RQ�ZZZ�EL]LPSURMHPL]�FRP� ��/DWHU� RQ��
RSLQLRQV�RI� VWXGHQWV� DQG� WHDFKHUV�ZKR�DUH�XVLQJ� WKH�HQYLURQPHQW�KDYH�EHHQ� WDNHQ�� ,Q�
WKLV� UHVHDUFK�� LQWHUYLHZ�ZKLFK� LV� RQH� RI� WKH�PHWKRGV� RI� TXDOLWDWLYH� UHVHDUFK� KDV� EHHQ�
XVHG��4XHVWLRQV�KDYH�EHHQ�DVNHG�WR�HLJKW�SULPDU\�VFKRRO�VWXGHQWV�DQG�ILYH�WHDFKHUV�ZKR�
DUH� XVLQJ� WKH� HQYLURQPHQW� DQG� WKH� DQVZHUV� DUH� UHFRUGHG�� $XGLR� UHFRUG� KDYH� EHHQ�
DQDO\]HG�DQG�SODFHG�WR�SURSHU�WKHPHV��7DNHQ�RSLQLRQV�DUH�VWXGLHG�XQGHU�WKH�WRSLFV�OLNH�
EHQHILW�� VXLWDELOLW\� DQG� WHFKQLFDO� VXJJHVWLRQV�� 6WXGHQWV� ZKRVH� RSLQLRQV� DUH� WDNHQ� KDV�
LQGLFDWHG� WKDW� WKH� HQYLURQPHQW� LV� EHQHILFLDO� DQG� WKDQNV� WR� WKH� HQYLURQPHQW� WKH\� FDQ�
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DQQRXQFH� WKHLU� SURMHFWV�� WDNH� FULWLFLVP�� EH� DSSURYHG� DQG� GHYHORS� WKHLU� SURMHFWV�PXFK�
IDVWHU��7KH�WHDFKHUV�KDYH�DOVR�LQGLFDWHG�WKDW�WKH�HQYLURQPHQW�PLJKW�KHOS�WKHP�LQ�VDPSOH�
SURMHFWV�DQG�SURMHFW�GHYHORSPHQW�SURFHVV�PDQDJHPHQW�LQ�SURMHFW�EDVHG�OHVVRQV���
�
0HVXW�7DEXN�� LQ� KLV� GRFWRUDO� WKHVLV� SXEOLVKHG� LQ� �����ZLWK� WKH� FRXQVHOLQJ� RI�$VVLVW��
3URI��'U��$KPHW�ù�NU��g]GHPLU��VWXGLHV�WKH�HIIHFW�RI�PXOWLSOH�LQWHOOLJHQFH�DSSURDFK�LQ�
3%/� DSSOLHG� LQ�PDWK� FODVV� RQ� VWXGHQWV¶�PDWK� FODVV� VXFFHVV� DQG� DWWLWXGHV� WRZDUGV� WKH�
PDWK� FODVV�� 5HVHDUFK� LV� SUH�WHVW�� SRVW�WHVW� ZLWK� FRQWURO� JURXS� SDWWHUQ�� ([SHULPHQWDO�
DSSOLFDWLRQ�LV�GRQH�LQ�WZR�GLIIHUHQW�SULPDU\�VFKRROV�LQ�)DWLK�&RXQW\�LQ�,VWDQEXO�FLW\�LQ�
VHFRQG� WHUP�RI�����������DFDGHPLF�\HDUV��6DPSOHV�RI� WKLV� UHVHDUFK�DUH��������JUDGH�
VWXGHQWV� RI� WKHVH� VFKRROV��7ZR�H[SHULPHQWDO� DQG�FRQWURO� JURXSV� KDYH�EHHQ�FUHDWHG� LQ�
HDFK� VFKRRO�� :KLOH� 3%/� LV� DSSOLHG� WR� H[SHULPHQWDO� JURXSV�� WUDGLWLRQDO� OHDUQLQJ� LV�
DSSOLHG� WR� FRQWURO� JURXSV�� ,Q� H[SHULPHQW��� JURXS�� SURMHFWV� DUH� JLYHQ�SDUDOOHO�ZLWK� WKH�
LQWHOOLJHQFH� ILHOG� LQ�ZKLFK� VWXGHQWV� JHW� WKH� KLJKHVW� UHVXOWV�� KRZHYHU�� LQ� H[SHULPHQW���
JURXS��WKH\�DUH�JLYHQ�SDUDOOHO�ZLWK�WKH�LQWHOOLJHQFH�ILHOG�LQ�ZKLFK�VWXGHQWV�JHW�WKH�ORZHVW�
UHVXOWV��,Q�WKH�UHVHDUFK��PDWK�DFKLHYHPHQW�WHVW��DWWLWXGH�WHVW�WRZDUGV�PDWK�DQG�PXOWLSOH�
LQWHOOLJHQFH�VSHFLILFDWLRQ�LQYHQWRULHV�DUH�XVHG�DV�GDWD�FROOHFWLRQ�WRRO��$V�D�UHVXOW�RI�WKH�
UHVHDUFK�� VWDWLVWLFDOO\� QR� VLJQLILFDQW� HIIHFW� RI� PXOWLSOH� LQWHOOLJHQFH� DSSURDFK� LQ� 3%/�
DSSOLHG� LQ�PDWK� FODVV� RQ�PDWK� FODVV� VXFFHVV� DQG� DWWLWXGHV� WRZDUGV� WKH�PDWK� FODVV� KDV�
EHHQ�REVHUYHG��
�
)DWPD� <ÕOGÕ]�� LQ� KHU� SRVW�JUDGXDWH� WKHVLV� SXEOLVKHG� LQ� ����� ZLWK� WKH� FRXQVHOLQJ� RI�
$VVLVW��3URI��'U��%HUQD�dRNHU�.ROR÷OX��VWXGLHV� WKH�HIIHFW�RI�SURMHFW�EDVHG� WHDFKLQJ�RQ�
YRFDEXODU\� OHDUQLQJ� VXFFHVV� RI� ��� JUDGH� VWXGHQWV�� ,Q� WKLV� VWXG\�� YRFDEXODU\� OHDUQLQJ�
VXFFHVVHV�RI�VL[WK�JUDGH�VWXGHQWV�LQ�.D]ÕP�'LULN�3ULPDU\�6FKRRO�DIWHU�3'7�PHWKRG�DQG�
7UDGLWLRQDO�0HWKRG� KDYH� EHHQ� FRPSDUHG�� 7KH� UHVHDUFK� KDV� EHHQ� FRQGXFWHG� LQ�.D]ÕP�
'LUOLN� 3ULPDU\� 6FKRRO�� ��$� FODVVURRP� FRQVLVWLQJ� RI� ��� VWXGHQWV� DQG� ��%� FODVVURRP�
FRQVLVWLQJ�RI����VWXGHQWV�DWWHQGHG�WR�WKH�VWXG\��7KH�UHVHDUFK�LQ�ZKLFK�SUH�WHVW��SRVW�WHVW�
ZLWK� FRQWURO� JURXS� SDWWHUQ� LV� XVHG� LV� TXDQWLWDWLYH� DQG� VHPL�H[SHULPHQWDO�� 6DPH�
YRFDEXODU\�LWHPV�DUH�VWXGLHG�LQ�ERWK�JURXSV��%RWK�JURXSV�DUH�JLYHQ�WHVW�EHIRUH�DQG�DIWHU�
WKH�VWXG\��7KH�WHVW�EHIRUH�WKH�VWXG\�LV�FRQVLGHUHG�DV�SUH�WHVW�DQG�WKH�WHVW�DIWHU�WKH�VWXG\�
LV�FRQVLGHUHG�DV�SRVW�WHVW��$IWHU�WKH���ZHHN�DSSOLFDWLRQ��VLJQLILFDQW�GLIIHUHQFH�KDV�EHHQ�
REVHUYHG�ZKHQ� WKH� WHVW� UHVXOWV�RI�ERWK�JURXSV�DUH�FRPSDUHG��$QG� WKHVH� ILQGLQJV�KDYH�
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UHYHDOHG� WKDW� SURMHFW�EDVHG� WHDFKLQJ� KDV� DQ� LPSRUWDQW� HIIHFW� RQ� VWXGHQWV¶� YRFDEXODU\�
OHDUQLQJ��
�
*�OGHQ�'R÷D\�VWXGLHG�RQ�WKH�HIIHFWV�RI�3%/�PHWKRG�LQ�XQGHUVWDQGLQJ�HFRORJ\�XQLW��LQ�
������ LQ�KHU�SRVW�JUDGXDWH� WKHVLV�ZKLFK�VKH�SXEOLVKHG�ZLWK�WKH�FRXQVHOLQJ�RI�$VV��'U��
0HKPHW�<ÕOPD]��7KH� UHVHDUFK�ZDV� H[SHULPHQWDO� DQG� LW�ZDV� FRQGXFWHG�ZLWK� D� SULYDWH�
DQG�D�SXEOLF�KLJK�VFKRRO�VWXGHQWV�LQ�,VWDQEXO�LQ�WKH��WK�WHUP�RI�WKH�DFDGHPLF�\HDU������
�����:KLOH� D� SULYDWH� KLJK� VFKRRO� LQ� ,VWDQEXO� DSSO\LQJ� WKH� SURMHFW� PHWKRG� ZDV�
GHWHUPLQHG� DV� WKH� H[SHULPHQWDO� JURXS�� D� SXEOLF� KLJK� VFKRRO� LQ� ,VWDQEXO� DSSO\LQJ� WKH�
FODVVLFDO�PHWKRG�ZDV�GHWHUPLQHG�DV�WKH�FRQWURO�JURXS�����VWXGHQWV�IURP�HDFK�RI�WKH���WK�
JUDGHV�LQ�WKHVH�VFKRROV�ZHUH�FKRVHQ�WKURXJK�WKH�UDQGRP�VDPSOH�PHWKRG��:KLOH�HFRORJ\�
ZDV� VWXGLHG� LQ� WKH� FRQWURO� JURXS� WKURXJK� FODVVLFDO�PHWKRGV�� LQ� H[SHULPHQWDO� JURXS� LW�
ZDV� VWXGLHG� ZLWKLQ� WKH� VFRSH� RI� WKH� DFDGHPLF� SURJUDP� SUHSDUHG� LQ� DFFRUGDQFH� ZLWK�
3URMHFW�0HWKRG��$�SUH�WHVW�ZDV�DSSOLHG�WR�WKH�VWXGHQWV�WDNLQJ�SDUW�LQ�WKH�VWXG\�DQG�ERWK�
KRZ� PXFK� SUH� LQIRUPDWLRQ� WKH\� KDG� DERXW� HQYLURQPHQW� DQG� ZKHWKHU� WKHLU� OHYHOV� RI�
DWWHQGDQFH� DPRQJ� WKH� JURXSV� DUH� HTXDO� RU� QRW�ZHUH� GHWHUPLQHG��$IWHUZDUGV�� ELRORJ\�
WHDFKHUV�RI�WKH�WZR�JURXSV�GLVFXVVHG�WKH�VXEMHFW�RI�HFRORJ\�DFFRUGLQJ�WR�WKH�SODQV�WKH\�
PDGH�LQ�SDUDOOHO�ZLWK�WKHLU�PHWKRGV��$IWHU� WKH�VXEMHFW�ZDV�VWXGLHG� LQ�ERWK�JURXSV�� WKH�
ODVW� WHVW�ZDV�DSSOLHG��7KH�FRPSDULVRQ�RI� WKH�DFDGHPLF�VXFFHVV�RI� WKH�VWXGHQWV� LQ�ERWK�
FRQWURO� DQG� H[SHULPHQWDO� JURXSV� ZDV� GRQH� ZLWK� DQ� LQGHSHQGHQW� W�WHVW�� 6LJQLILFDQW�
GLVVLPLODULWLHV� LQ� IDYRU� RI� H[SHULPHQWDO� JURXS�ZLWK� UHVSHFW� WR� DFDGHPLF� VXFFHVV�ZHUH�
IRXQG�RXW�EHWZHHQ�WKH�LQVWUXFWLRQV�JLYHQ�DFFRUGLQJ�WR�WKH�3URMHFW�0HWKRG�DQG�FODVVLFDO�
PHWKRG���
�
7X÷ED�7DIOÕ�VWXGLHG�WKH�HIIHFW�RI�3%/�DSSURDFK�DERXW�WKH�VXEMHFW�µ&HOO¶�LQ�WKH��VW�JUDGH�
DW� KLJK� VFKRRO� �� LQ� ������ LQ� KHU� SRVW�JUDGXDWH� WKHVLV� ZKLFK� VKH� SXEOLVKHG� ZLWK� WKH�
FRXQVHOLQJ�RI��3URI��'U��$OL�$WHú��3UH�WHVW�DQG�SRVW�WHVW�PRGHOV�IURP�WKH�H[SHULPHQWDO�
PHWKRGV�ZHUH�DSSOLHG�LQ�WKH�VWXG\��7KH�UHVHDUFK�RQ�WKH��WK�JUDGH�VWXGHQWV�VWXG\LQJ�DW�
'XPOXSÕQDU� +LJK� 6FKRRO� LQ� 6HOoXNOX�� .RQ\D� ZDV� FRPSOHWHG� LQ� �� ZHHNV�� 7ZR�
FRUUHVSRQGLQJ� FODVVHV�ZHUH�HOHFWHG� DFFRUGLQJ� WR� WKH� UHVXOWV� RI� WKH� SUH�WHVW�ZKLFK�ZDV�
DSSOLHG� DORQJ� ZLWK� WKH� RSLQLRQV� RI� WHDFKHUV� EHIRUH� WKH� SUDFWLFH�� 7KH� VWXG\� ZDV�
FRQGXFWHG�RQ����VWXGHQWV� LQ� WRWDO����� LQ� WKH�FRQWURO�JURXS�DQG���� LQ� WKH�H[SHULPHQWDO�
JURXS��$V�WKH�GDWD�FROOHFWLRQ�WRRO��SHUVRQDO�LQIRUPDWLRQ�IRUP�ZDV�DSSOLHG�DQG�WKH�UHVXOWV�
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ZHUH�DQDO\]HG�ZLWK�WKH�SURJUDP�6366�������$IWHUZDUGV��D�ELRORJ\�DFKLHYHPHQW�WHVW�ZDV�
DSSOLHG�RQ�VWXGHQWV��7R�FRQWURO�ZKHWKHU�WKH�JURXSV¶�GDWXP�ZHUH�LQ�DFFRUGDQFH�ZLWK�WKH�
QRUPDO�GLVWULEXWLRQ��LQ�GDWD�DQDO\VLV��QRUPDOLW\�WHVW�ZDV�DSSOLHG��IRU�VWDQGDUG�GHYLDWLRQ�
HTXDOL]DWLRQ�)� WHVW�ZDV�DSSOLHG�DQG�ODVWO\� IRU�DULWKPHWLF�PHDQ�� VWDQGDUG�GHYLDWLRQ�DQG�
WKH�FRPSDULVRQ�RI�WZR�LQGHSHQGHQW�JURXSV�W�WHVW�ZDV�DSSOLHG��$W�WKH�HQG�RI�WKH�UHVHDUFK��
LQ� ELRORJ\� OHVVRQ�EHWZHHQ� WKH� VXFFHVVHV� RI� WKH�H[SHULPHQWDO�JURXS� VWXGHQWV� WR�ZKRP�
3%/� DSSURDFK� ZDV� DSSOLHG� DQG� WKH� FRQWURO� JURXS� VWXGHQWV� WR� ZKRP� WKH� FXUUHQW�
FXUULFXOXP�ZDV�DSSOLHG��D�VLJQLILFDQW�GLIIHUHQFH�±�ZKLFK�LV�LQ�IDYRU�RI�WKH�H[SHULPHQWDO�
JURXS�ZDV�IRXQG��7KH�HQG�UHVXOW�LV�WKDW�WKH�3%/�DSSURDFK�ZKLFK�LV�VWXGHQW�FHQWHUHG�DQG�
ZKLFK�PDNHV�LW�SRVVLEOH�IRU�WKHP�WR�WDNH�DQ�DFWLYH�UROH�LQ�WKH�SURFHVV�ZDV�FRQVLGHUDEO\�
HIIHFWLYH�LQ�WKH�WHDFKLQJ�RI�ELRORJ\�OHVVRQV��
�
+DNDQ�3RODW��LQ�KLV�SRVW�JUDGXDWH�WKHVLV�SXEOLVKHG�LQ������ZLWK�WKH�FRXQVHOLQJ�RI�$VVLVW��
3URI��'U��%�Q\DPLQ�$WÕFÕ��VWXGLHG�WKH�PDQDJHPHQW�DQG�REVHUYDWLRQ�LQIRUPDWLRQ�V\VWHPV�
LQ�3%/��3UH�WHVW�DQG�SRVW�WHVW�H[SHULPHQWDO�JURXS�DQG�FRQWURO�JURXS�GHVLJQ�ZHUH�DSSOLHG�
LQ�WKH�VWXG\�����VWXGHQWV�ZHUH�SDUWLFLSDWHG�LQ�WKH�VWXG\�LQ�ZKLFK�H[SHULPHQW����Q �����
H[SHULPHQW����Q ����DQG�FRQWURO��Q ����JURXSV�ZHUH�HTXDO��3%/�DSSURDFK�ZDV�DSSOLHG�
WR� HDFK� JURXS�� ,Q� WKH� H[SHULPHQW��� JURXS�� PDQDJHPHQW� DQG� REVHUYDWLRQ� LQIRUPDWLRQ�
V\VWHP�� LQ� WKH� H[SHULPHQW��� JURXS� ERWK� PDQDJHPHQW� DQG� REVHUYDWLRQ� LQIRUPDWLRQ�
V\VWHP� DQG� WUDGLWLRQDO�PHWKRG� DQG� LQ� WKH� FRQWURO� JURXS� RQO\� WUDGLWLRQDO�PHWKRG�ZDV�
DSSOLHG�� 6XFFHVV� WHVW� DQG� DWWLWXGH� VFDOHV� ZHUH� XVHG� LQ� WKH� VWXG\� DV� PHDQV� RI� GDWD�
FROOHFWLRQ��,Q�RUGHU�WR�WHVW�VWXG\�K\SRWKHVHV��TXDOLWDWLYH�GDWD�ZHUH�DVVHVVHG�XVLQJ�W�WHVW�
DQG� RQH�ZD\� DQDO\VLV� RI� YDULDQFH� IRU� GHSHQGHQW� DQG� LQGHSHQGHQW� JURXSV� LQ� 6366�
VWDWLVWLFV� SURJUDP�� 7KHUH� ZDV� QRW� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� WKH� H[SHULPHQW����
H[SHULPHQW���DQG�FRQWURO�JURXS�LQ�VXFFHVV�SUH�WHVWV��7KHUH�ZDV�D�VLJQLILFDQW�GLIIHUHQFH�
DPRQJ�WKUHH�JURXSV�LQ�VXFFHVV�WHVWV��,Q�WKH�FRPSDULVRQ�EHWZHHQ�ELQDU\�JURXSV��RQ�WKH�
RWKHU� KDQG�� WKHUH� ZDV� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� WKH� H[SHULPHQW��� DQG� FRQWURO�
JURXSV�LQ�IDYRU�RI�WKH�H[SHULPHQW���JURXS��,W�ZDV�IRXQG�RXW�WKDW�WKH�PDQDJHPHQW�DQG�
REVHUYDWLRQ�LQIRUPDWLRQ�V\VWHP�GLG�QRW�KDYH�DQ�LPSURYLQJ�DIIHFW�RQ�WKH�VXFFHVV�RI�WKH�
H[SHULPHQW��� JURXS�EXW� LQ� WKH� H[SHULPHQW��� JURXS�� 7KH�DWWLWXGH� VFDOHV� DSSOLHG� WR� WKH�
H[SHULPHQW���DQG�H[SHULPHQW���JURXSV�LQGLFDWHG�SRVLWLYH� LPSURYHPHQW� LQ� WKH�DWWLWXGH��
7KH�H[SHULPHQW���JURXS�KDG�VLJQLILFDQW�GLIIHUHQFH�LQ�WHUPV�RI�DWWLWXGH�VFDOH�VFRUHV��7KH�
VWXG\�LQGLFDWHG�WKDW�WKH�PDQDJHPHQW�DQG�REVHUYDWLRQ�LQIRUPDWLRQ�V\VWHPV�KDG�QR�DIIHFW�
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RQ�VWXGHQW�VXFFHVV�DQG�DWWLWXGHV� LWVHOI��EXW� LW�KDG�D�SRVLWLYH�HIIHFW�ZKHQ�XVHG�ZLWK�WKH�
WUDGLWLRQDO�PHWKRG���
������7KHVHV�'RQH�RQ�3HGDJRJLFDO�$JHQW�$VVLVWHG�/HDUQLQJ�(QYLURQPHQW�
*RQFD� .Õ]ÕOND\D�� LQ� KHU� SRVW�JUDGXDWH� WKHVLV� ZLWK� WKH� FRXQVHOLQJ� RI� 3URI�� 'U�� 3HWHN�
$úNDU� LQ� ������ LQYHVWLJDWHG� WKH� HIIHFW� RI� HGXFDWLRQDO� VRIWZDUH� VXSSRUWHG� ZLWK�
SHGDJRJLFDO� DJHQW� DQG� JHQGHU� RQ� DFKLHYHPHQW�� 5HVHDUFK� PHWKRGRORJ\� LV� GHVLJQHG�
DFFRUGLQJ� WR� 3RVWWHVW� &RQWURO� *URXS� 0RGHO� ZKHUH� DV� H[SHULPHQWDO� JURXS� �Q ����
UHFHLYHG� DQ� HGXFDWLRQDO� VRIWZDUH� VXSSRUWHG� ZLWK� SHGDJRJLFDO� DJHQW�� FRQWURO� JURXS�
�Q ����UHFHLYHG�DQ�HGXFDWLRQDO�VRIWZDUH�ZLWKRXW�D�SHGDJRJLFDO�DJHQW��7KH�HGXFDWLRQDO�
VRIWZDUH�ZDV�GHYHORSHG�E\�WKH�UHVHDUFKHU�RQ�WKH�XQLW�µ'LVFRYHULQJ�6SDFH¶�IRU�JUDGH���
VWXGHQWV��7KH�GDWD�DQDO\VLV�VKRZHG�WKDW�WKH�H[SHULPHQWDO�JURXS�SHUIRUPHG�VLJQLILFDQWO\�
EHWWHU� WKDQ� WKH� FRQWURO� JURXS� ZKLFK� LQGLFDWHG� WKDW� XVLQJ� SHGDJRJLFDO� DJHQW� LQ�
HGXFDWLRQDO� VRIWZDUH� KDV� D� SRVLWLYH� HIIHFW� RQ� WKH� DFKLHYHPHQW�� ,Q� DGGLWLRQ� JLUOV�
SHUIRUPHG�EHWWHU�WKDQ�ER\V��
�
g]NDQ�0ÕVÕUOÕ��LQ�KLV�SRVW�JUDGXDWH�WKHVLV�SXEOLVKHG�LQ������ZLWK�WKH�FRXQVHOLQJ�RI�'Ro�
'U�� <DVHPLQ� .RoDN� 8VOXHO�� VWXGLHG� WKH� HIIHFW� RI� ZHE� EDVHG� SHGDJRJLFDO� DJHQWV� RQ�
VWXGHQWV¶� DFKLHYHPHQW�� ,Q� DGGLWLRQ�� VWXGHQWV¶� RSLQLRQ� DERXW� ZHE� EDVHG� OHDUQLQJ�
HQYLURQPHQW�ZDV�JDWKHUHG��3HGDJRJLFDO�DJHQW�WKDW�XVHG�LQ�WKLV�UHVHDUFK�KDV�WKH�UROH�RI�
H[SHUW�DV�JLYLQJ� LQIRUPDWLRQ��0RUHRYHU�� WKH�SHGDJRJLFDO�DJHQW� UHDOL]HV� WKH� LQWHUDFWLRQ�
ZLWK�VWXGHQW�E\�XVLQJ�WKH�UHDO�KXPDQ�YRLFH��������JUDGH�VWXGHQWV�IURP�D�SXEOLF�SULPDU\�
HGXFDWLRQ�VFKRRO�SDUWLFLSDWHG� WR� WKLV�VWXG\�����SDUWLFLSDQWV�ZHUH� UDQGRPO\�DVVLJQHG� WR�
H[SHULPHQW�JURXS��DQG� WKH�RWKHU���� WR� WKH�FRQWURO�JURXS��:KLOH� WKH�H[SHULPHQW�JURXS�
ZRUNHG�ZLWK�ZHE�EDVHG�OHDUQLQJ�HQYLURQPHQW�VXSSRUWHG�ZLWK�WKH�SHGDJRJLFDO�DJHQW��WKH�
FRQWURO� JURXS�ZRUNHG�ZLWK�ZHE� EDVHG� OHDUQLQJ� HQYLURQPHQW� ZLWKRXW� WKH� SHGDJRJLFDO�
DJHQW�� ,W�ZDV�FRQFOXGHG�WKDW�ERWK�ZHE�EDVHG� OHDUQLQJ�HQYLURQPHQW�VXSSRUWHG�ZLWK�WKH�
SHGDJRJLFDO�DJHQW�DQG�ZHE�EDVHG�OHDUQLQJ�HQYLURQPHQW�ZLWKRXW�WKH�SHGDJRJLFDO�DJHQW�
KDYH� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� SUH�WHVW� DQG� SRVW�WHVW� VFRUHV��:KLOH� WKHUH� KDVQ¶W�
EHHQ�DQ\�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�WZR�JURXSV�LQ�WHUPV�RI�SUH�WHVW�DQG�SRVW�WHVW�
VFRUHV��WKH�VWXGHQWV�VWDWHG�WKDW�WKH�OHDUQLQJ�HQYLURQPHQW�ZLWK�WKH�SHGDJRJLFDO�DJHQW�ZDV�
HQMR\DEOH��
�
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+DVLEH� 6HO�� LQ� KHU� SRVW�JUDGXDWH� WKHVLV�ZLWK� WKH� FRXQVHOLQJ� RI�$VVW�� 3URI��'U��1HVULQ�
g]GHQHU� LQ� ������ DJHQW� VXSSRUWHG� FROODERUDWLYH� DQG� FRPSHWLWLYH� LQVWUXFWLRQV� DUH�
FRPSDUHG� DFFRUGLQJ� WR� VWXGHQW¶V� DFKLHYHPHQW��7KH� HIIHFW� RI� VXSSRUW� RI� DXGLHQFH� DQG�
ULYDO�SHUIRUPDQFH�RQ�VWXGHQW¶V�DFKLHYHPHQW� LV� UHVHDUFKHG��3UHVHQWLQJ� LQIRUPDWLRQ� WKDW�
ZLOO�EH�KHOSIXO�DW�GHVLJQLQJ�DJHQW�VXSSRUWHG�FROODERUDWLYH�DQG�FRPSHWLWLYH�LQVWUXFWLRQV�
E\� IL[LQJ� ULYDO� DQG� DVVLVWHG� FKDUDFWHUV� SUHIHUHQFHV� RI� VWXGHQWV�� LV� DOVR� DLPHG�� ,Q� WKLV�
VWXG\��TXDOLWDWLYH�DQG�TXDQWLWDWLYH�UHVHDUFK�WHFKQLTXHV�DUH�XVHG�WRJHWKHU��$W�WKH�VXUYH\�
PRGHO��FKDUDFWHU�VHOHFWLQJ�VRIWZDUH�DQG�GUDZLQJV�ZKLFK�VKRZV�VWXGHQW¶V�GUHDP�RI�ULYDO�
DQG� DVVLVWHG� FKDUDFWHUV� DUH� XVHG� WR� IL[� FKDUDFWHUV� SUHIHUHQFHV� RI� �����WK� FODVVHV� ����
VWXGHQWV��$W�WKH�H[SHULPHQWDO�PRGHO��ILYH�GLIIHUHQW�&$,�DUH�DSSOLHG������WK�FODVVHV�����
VWXGHQWV�UDQGRPO\�GLYLGHG�LQWR�IRXU�FRPSHWLWRUV�DQG�D�FROODERUDWLYH�JURXS��7R�HYDOXDWH�
WKH�GDWD��&KL�6TXDUH� WHVW�DQG�$1&29$�DUH�XVHG��5HVXOWV�� WKH�SUHIHUHQFHV�RI�VWXGHQWV�
KDYH� D� VLJQLILFDQW� GLIIHUHQFH� DFFRUGLQJ� WR� VWXGHQW¶V� JHQGHU�� DJHQW� JHQGHU� DQG� DJHQW¶V�
HPRWLRQDO�IDFLDO�H[SUHVVLRQ��,I�WKH�DXGLHQFH�VXSSRUWV�VWXGHQWV��WKH�JURXS�WKDW�FRPSHWHV�
ZLWK�WKH�XQVXFFHVVIXO�ULYDO�LV�PRUH�VXFFHVVIXO��LI�WKH�DXGLHQFH�VXSSRUWV�VWXGHQWV¶�ULYDO��
WKH� JURXS� WKDW� FRPSHWHV� ZLWK� WKH� VXFFHVVIXO� ULYDO� LV� PRUH� VXFFHVVIXO�� %HVLGHV�
FROODERUDWLYH� JURXS� LV�PRUH� VXFFHVVIXO� WKDQ� WKH� FRPSHWLWLYH� JURXSV� H[FHSW� WKH� JURXS�
WKDW�FRPSHWHV�ZLWK�WKH�XQVXFFHVVIXO�ULYDO�DQG�WKH�DXGLHQFH�VXSSRUWV�VWXGHQWV��
�
(VDG�(VJLQ��LQ�KLV�SRVW�JUDGXDWH�WKHVLV�ZLWK�WKH�FRXQVHOLQJ�RI�3URI��'U��6HUYHW�%D\UDP�
LQ� ������ VWXGLHG� WKH� HIIHFWV� RI� SHGDJRJLFDO� DJHQWV
� GLIIHUHQW� SURSHUWLHV� RQ� DFDGHPLF�
DFKLHYHPHQW�� XVDELOLW\� DQG� DWWLWXGH��$LP� RI� WKH� UHVHDUFK� LV� WR� H[DPLQH� WKH� HIIHFWV� RI�
SHGDJRJLFDO� DJHQWV¶� LPDJH� DQG� FRPPXQLFDWLRQ� FKDQQHO� SURSHUWLHV� RQ� VWXGHQWV¶�
DFDGHPLF�DFKLHYHPHQW��DWWLWXGH�WRZDUGV�SHGDJRJLFDO�DJHQW�DQG�XVDELOLW\�RI�SHGDJRJLFDO�
DJHQW��,Q�WKLV�VWXG\���[��IDFWRULDO�GHVLJQ�ZDV�XVHG��3DUWLFLSDQWV�RI�WKH�UHVHDUFK�ZHUH�����
VWXGHQWV�IURP��WK���WK�DQG��WK�JUDGHV��0XOWLPHGLD�OHDUQLQJ�HQYLURQPHQW�GHYHORSHG�E\�
WKH�UHVHDUFKHU�ZDV�SUHSDUHG�WR�SURYLGH�DQ�HQYLURQPHQW�WR�VWXGHQWV�OHDUQ�E\�GLVFRYHULQJ�
HQDFWLYHO\��3HGDJRJLFDO�DJHQW�ZDV�XVHG�WR�JXLGH�XVHUV�DQG�JLYH�IHHGEDFN�DQG�PRWLYDWLRQ�
PHVVDJHV� WR� OHDUQHUV��'DWD�ZHUH�FROOHFWHG�E\�DFKLHYHPHQW� WHVW�DERXW� WKH� WRSLF�³&HOO´��
DWWLWXGH� TXHVWLRQQDLUH�� XVDELOLW\� DQG� VWXGHQW� LQIRUPDWLRQ� VXUYH\�� 7KHUH� ZHUH� WRWDOO\�
VL[WHHQ�K\SRWKHVHV�ZKLFK�RI�VL[�ZHUH�DFFHSWHG�DQG�RWKHUV�ZHUH�UHMHFWHG��$FFRUGLQJ�WR�
WKH�UHVXOWV�RI�WKH�VWXG\��WKHUH�ZHUH�QR�VLJQLILFDQW�GLIIHUHQFHV�DPRQJ�JURXSV�E\�DFDGHPLF�
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DFKLHYHPHQW�� 3UHVHQFH� RI� SHGDJRJLFDO� DJHQW� DQG� QDUUDWLRQ� HIIHFWHG� VWXGHQWV¶� DWWLWXGH�
WRZDUGV�SHGDJRJLFDO�DJHQW�DQG�XVDELOLW\�RI�SHGDJRJLFDO�DJHQW�SRVLWLYHO\��
�
5DPD]DQ�<ÕOPD]��LQ�KLV�SRVW�JUDGXDWH�WKHVLV�ZLWK�WKH�FRXQVHOLQJ�RI�$VVW��3URI��'U��(EUX�
.ÕOÕo�dDNPDN�LQ�������VWXGLHG� WKH�HIIHFW�RI�GLIIHUHQW�HGXFDWLRQDO� LQWHUIDFH�DJHQWV� WKDW�
DUH�XVHG�LQ�HGXFDWLRQDO�VRIWZDUH�RQ�WKH��WK�JUDGH�SULPDU\�VFKRRO�VWXGHQWV¶�DFKLHYHPHQW��
DWWLWXGH�DQG�OHDUQLQJ�SHUPDQHQF\�IRU�WKH�VFLHQFH�DQG�WHFKQRORJ\�FRXUVH��7KLV�UHVHDUFK�
KDV� EHHQ� FDUULHG� RXW� WR� DVVHVV� WKH� HIIHFW� RI� WKH� HGXFDWLRQDO� LQWHUIDFH� DJHQWV� XVHG� LQ�
HGXFDWLRQDO�VRIWZDUH�DQG�KDYLQJ�GLIIHUHQW�IHDWXUHV�RQ�DFKLHYHPHQW��DWWLWXGH�DQG�OHDUQLQJ�
UHWHQWLRQ�RI�WKH��WK�JUDGH�SULPDU\�VFKRRO�VWXGHQWV¶�WRZDUGV�WKH�6FLHQFH�DQG�7HFKQRORJ\�
FRXUVH��$Q� H[SHULPHQWDO� GHVLJQ� LQFOXGLQJ� SUHWHVW� �� SRVWWHVW� �� SHUPDQHF\� WHVW� FRQWURO�
JURXS�ZDV�XVHG�LQ�WKH�VWXG\�����VWXGHQWV�IURP�øVWLOOL�3ULPDU\�6FKRRO�LQ�'�]FH�SURYLQFH�
SDUWLFLSDWHG� LQ� WKH� UHVHDUFK� LQ� WKH� ILUVW� VHPHVWHU� LQ� ����� �� ����� DFDGHPLF� \HDU�� 7KH�
H[SHULPHQWDO�DQG�WKH�FRQWURO�JURXSV�ZHUH�VHOHFWHG�UDQGRPO\��(GXFDWLRQDO�VRIWZDUH�ZDV�
SUHSDUHG� IRU� WKH� XQLW� �2UJDQLVPV� DQG� /LIH�� DV� SDUW� RI� WKH� HLJKWK� JUDGH� VFLHQFH� DQG�
WHFKQRORJ\� FRXUVH��$Q� ³$FKLHYHPHQW�7HVW� FRQVLVLWLQJ� ���0XOWLSOH�&KRLFH�4XHVWLRQV´�
ZDV� XVHG� WR� HYDOXDWH� WKH� VWXGHQWV¶� SUHWHVW�� SRVWWHVW� SHUIRUPDQFH� DQG� OHDUQLQJ�
FRQVLVWHQF\��DQ�³$WWLWXGH�6FDOH�&RQVLVWLQJ����4XHVWLRQV´�ZDV�XVHG�IRU�GDWD�FROOHFWLRQ��
DQG� D� ³6HPL� 6WUXFWXUHG� 6WXGHQW� ,QWHUYLHZ� )RUP´� ZDV� XVHG� WR� JHW� WKH� WKH� VWXGHQWV
�
RSLQLRQV� LQ� WKH� H[SHULPHQWDO� JURXSV�� 7KH� UHVXOWV� RI� WKH� VWXG\� KDYH� VKRZQ� WKDW� WKH�
VWXGHQWV�XVLQJ�WKH�HGXFDWLRQDO�VRIWZDUH�ZLWK�HGXFDWLRQDO�LQWHUIDFH�DJHQWV�LQ�WKH�IRUP�RI�
UHDO�KXPDQ�DSSHDUDQFH�ZHUH�PRUH�VXFFHVVIXO�WKDQ�WKH�VWXGHQWV�RI�WKH�RWKHU�H[SHULPHQWDO�
JURXSV� DQG� WKH� VWXGHQWV� RI� WKH� FRQWURO� JURXS� LQ� WHUPV� RI� DFKLHYHPHQW�� DWWLWXGH� DQG�
OHDUQLQJ� FRQVLVWHQF\� WRZDUG� 6FLHQFH� DQG� 7HFKQRORJ\� FRXUVH��7R� VXSSRUW� HGXFDWLRQDO�
VRIWZDUH� ZLWK� HGXFDWLRQDO� LQWHUIDFH� DJHQW� KDV� D� SRVLWLYH� HIIHFW� WKH� RQ� VWXGHQWV¶�
DFKLHYHPHQW�� WKHUHIRUH�� HGXFDWLRQDO� VRIWZDUH� WKDW� ZLOO� EH� GHYHORSHG� IRU� HLJKWK� JUDGH�
HOHPHQWDU\�VFKRRO�VWXGHQWV�VKRXOG�EH�VXSSRUWHG�E\�HGXFDWLRQDO� LQWHUIDFH�DJHQWV� LQ�WKH�
IRUP�RI�UHDO�KXPDQ�DSSHDUDQFH���

������$UWLFOHV�3XEOLVKHG�LQ�3URMHFW�%DVHG�/HDUQLQJ�7RSLF�
,Q� WKHLU� DUWLFOH� SXEOLVKHG� LQ� ������ (EUX� g]W�UN� DQG� ù�NU�� $GD� GLG� UHVHDUFK� RQ� WKH�
UHIOHFWLRQ� RI� 3%/� DQG� SRUWIROLR� HYDOXDWLRQ� DSSURDFKHV� LQ� VRFLDO� VWXGLHV� HGXFDWLRQ� WR�
HGXFDWLRQ� DQG� WHVW� VWDWXV��*RDO� RI� WKLV� VWXG\� LV� WR� REVHUYH� WKH� LPSURYHPHQW� LQ� 6RFLDO�
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6WXGLHV�OHVVRQ�ZLWK�WKH�XVDJH�RI�SULPDU\�VFKRRO�� � � �JUDGH�VWXGHQWV¶�SRUWIROLRV�EDVHG�RQ�
WKH�3%/�$SSURDFK�DQG�WKHQ�VSHFLI\�WKH�UHIOHFWLRQV�RI�HYDOXDWLRQ�UHVXOWV�WR�WKH�OHDUQLQJ�
SURFHVV�E\�HYDOXDWLQJ�WKH�LPSURYHG�SRUWIROLRV�ZLWK�3RUWIROLR�(YDOXDWLRQ�DSSURDFK�ZKLFK�
LV�DQ�DOWHUQDWLYH�HYDOXDWLRQ�DSSURDFK��,Q�WKH�VWXG\�ZKLFK�DLPV�WR�UHYHDO�WKH�5HIOHFWLRQV�
RI�3RUWIROLR��6WXGHQW�,PSURYHPHQW�)LOH��8VDJH�DQG�3RUWIROLR�(YDOXDWLRQ�LQ�3%/�WR�WKH�
/HDUQLQJ�3URFHVV��SURJUDP�GHYHORSPHQW��HGXFDWLRQ�VWDWXV�RI�WHDFKLQJ�OHDUQLQJ�SURFHVV�
DQG� WHVW� VWDWXV� DUH� IRFXVHG�� 7R� VXP� XS� WKH� UHVXOWV� RI� WKH� VWXG\�� DIWHU� WKH� SURFHVV� DQ�
LQFUHDVH� LV�REVHUYHG� LQ�WKH�SRVLWLYH�DWWLWXGH�RI�VWXGHQW�� WHDFKHU�DQG�SDUHQW� WRZDUGV�WKH�
SRUWIROLR�HYDOXDWLRQ�DQG�3%/�DSSURDFK���
�
$\úH�6HUW�dÕEÕN��LQ�KHU�DUWLFOH�SXEOLVKHG�LQ�������VWXGLHV�WKH�HIIHFW�RI�3%/�PHWKRG�RQ�
LPSURYHPHQW�RI�WKH�DWWLWXGHV�RI�SULPDU\�VFKRRO�VHYHQWK�JUDGH�VWXGHQWV�WRZDUGV�VFLHQFH�
FODVV��7KH�UHVHDUFK�LV�GRQH�ZLWK�WKH�FRQWULEXWLRQ�RI�WKH��WK�JUDGH�VWXGHQWV�LQ�D�SULYDWH�
SULPDU\� VFKRRO� LQ� <HQLPDKDOOH� GLVWULFW� LQ� $QNDUD� FLW\�� 7KHUH� DUH� ��� VWXGHQWV� LQ�
H[SHULPHQW�JURXS��DQG����VWXGHQWV�LQ�FRQWURO�JURXS��6FLHQFH�DWWLWXGH�VFDOH�LV�DSSOLHG�DV�
SUH�WHVW�DQG�SRVW�WHVW�LQ�RUGHU�WR�GHWHUPLQH�VXE�SUREOHPV�RI�WKH�VWXG\��$IWHU�WKH�VWXG\�LW�
KDV� EHHQ� REVHUYHG� WKDW� WKHUH� DUH� UHODWLYHO\� ELJ� GLIIHUHQFHV� LQ� WKH� DWWLWXGH� RI� WKH�
H[SHULPHQW�JURXS�WRZDUGV�WKH�VFLHQFH�FODVV�ZKHQ�FRPSDUHG�WR�WKH�DWWLWXGH�RI�WKH�FRQWURO�
JURXS�WRZDUGV�WKH�VFLHQFH�FODVV��,W�LV�WKRXJKW�WKDW�LW�PLJKW�EH�HIILFLHQW�WR�LPSOHPHQW�WKLV�
DSSURDFK�LQ�VFLHQFH�FODVVHV�WR�LPSURYH�DWWLWXGHV�RI�WKH�VWXGHQWV�WRZDUG�VFLHQFH�FODVVHV���
�
0HOHN�ùDKLQ�&LYHOHNR÷OX�DQG�ùDIDN�g]W�UN��LQ�WKHLU�DUWLFOH�SXEOLVKHG�LQ�������HYDOXDWH�
WKH�RSLQLRQV�RI�SULPDU\�VFKRRO��WK�DQG��WK�JUDGH�VWXGHQWV�DQG�VFLHQFH�DQG�WHFKQRORJ\�
FODVV�WHDFKHUV�DERXW�WKH�DSSOLFDWLRQ�RI�SURMHFW�VWXGLHV�ZKLFK�DUH�DSSOLHG�LQ�VFLHQFH�DQG�
WHFKQRORJ\�FODVV��,Q�WKH�VWXG\�����VWXGHQWV�DQG�WHDFKHU�DUH�UHDFKHG�LQ�WRWDO��$FFRUGLQJ�
WR�WKH�UHVXOWV�RI�WKH�TXHVWLRQQDLUHV�WKDW�DUH�SUHSDUHG�DV�WZR�GLIIHUHQW�W\SHV�DQG�XVHG�DV�
GDWD�FROOHFWLRQ� WRRO�ERWK�IRU�VWXGHQWV�DQG� WHDFKHUV�� LW� LV�GHWHUPLQHG�WKDW�VWXGHQWV�PRUH�
QHJDWLYH�RSLQLRQ�DERXW�WKH�3%/�PHWKRG�WKDQ�WKH�WHDFKHUV��WKH\�YDU\�LQ�JHQGHU�DQG�VWXG\�
URRP��0RUHRYHU�WKH�GLIIHUHQFHV�DUH�REVHUYHG�LQ�WHUPV�RI�WKH�JUDGH��QXPEHU�RI�VLEOLQJV��
HGXFDWLRQ�OHYHO�RI�SDUHQWV��$V�IRU�WHDFKHU�RSLQLRQV��QR�GLIIHUHQFHV�DUH�REVHUYHG�LQ�WHUPV�
RI�VXE�SUREOHPV��
�
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,Q�WKHLU�DUWLFOH�SXEOLVKHG�LQ�������%�Q\DPLQ�$WÕFÕ�DQG�+DNDQ�3RODW�VWXG\�WKH�HIIHFW�RI�
3%/�DSSURDFK� LQ�ZHE�GHVLJQ� WHDFKLQJ�RQ�DFDGHPLF� VXFFHVV�DQG�RSLQLRQV�RI� VWXGHQWV��
7KLV� VWXG\� LV� GRQH� ZLWK� WKH� DLP� RI� GHWHUPLQLQJ� WKH� HIIHFW� RI� 3%/� DSSURDFK� LQ� ZHE�
GHVLJQLQJ� FODVV� RQ� DFDGHPLF� VXFFHVV� DQG� RSLQLRQV� RI� VWXGHQWV�� 6DPSOHV� RI� WKH� VWXG\�
FRQVLVW� RI� ���� VWXGHQWV� LQFOXGLQJ� �� JUDGXDWH� DQG� �� XQGHUJUDGXDWH� SURJUDPV�ZKR� DUH�
WDNLQJ�ZHE� GHVLJQLQJ� FRXUVH� LQ� )ÕUDW� 8QLYHUVLW\� LQ� ���������� IDOO� VHPHVWHUV�� ,Q� WKLV�
UHVHDUFK� SUH�WHVW� DQG� SRVW�WHVW� FRQWURO� JURXS� H[SHULPHQWDO� GHVLJQ� ZKLFK� LV� RQH� RI�
H[SHULPHQWDO�UHVHDUFKHV�LV�XVHG��$�VFDOH�FRQVLVWLQJ�RI�HLJKW�LWHPV�DQG�WDNLQJ�RSLQLRQV�RI�
WKH� VWXGHQWV� DERXW� WKH� LPSURYHPHQW� RI� NQRZOHGJH� DQG� VNLOOV� UHODWHG� WR� WKH� OHVVRQ� LV�
DSSOLHG� WR� WKH� H[SHULPHQW� JURXS�ZKLFK� LV� H[SRVHG� WR� 3%/� DSSURDFK��:HE� GHVLJQLQJ�
FODVV� JLYHQ� WR� H[SHULPHQW� JURXS� LV� GRQH� DFFRUGLQJ� WR� 3%/� DSSURDFK� IRU� VL[� ZHHNV��
0HDQZKLOH� FRQWURO� JURXS� WRRN� WKH� FODVV� DFFRUGLQJ� WR� WUDGLWLRQDO� WHDFKLQJ� PHWKRG��
5HVXOWV�RI�WKH�GDWD�DQDO\VLV�VKRZ�WKDW�SUH�WHVW�UHVXOWV�DUH�QRW�PXFK�GLIIHUHQW��KRZHYHU��
SRVW�WHVW�UHVXOWV�VKRZ�WKDW�WKHUH�LV�UHODWLYHO\�ELJ�GLIIHUHQFH�EHWZHHQ�WKH�JURXSV�LQ�IDYRU�
RI�H[SHULPHQW�JURXS�ZKLFK�LV�H[SRVHG�WR�3%/�DSSURDFK���
�
'LOHN�.DUDKRFD��$GHP�.DUDKRFD�DQG�+�VH\LQ�8]XQER\OX��LQ�WKHLU�DUWLFOH�SXEOLVKHG�LQ�
������ LQYHVWLJDWHV� URERWLFV� HGXFDWLRQ� WR� VXSSRUW� VFLHQFH� DQG� WHFKQRORJ\� FRXUVHV� IRU�
SULPDU\�VFKRRO�HGXFDWLRQ�LQ�3ULYDWH�(YULP�&ROOHJH�LQ�,VWDQEXO��7KH�UHVHDUFK�SHUIRUPHG�
ZLWK����VWXGHQWV�EHWZHHQ����DQG����\HDUV�ROG�DQG�WKH\�DUH�GLVWULEXWHG�LQ���JURXSV��,Q�
WKH�UHVHDUFK��LW�ZLOO�EH�VHHQ�WKDW�VWXGHQWV�FDQ�OHDUQ�DQG�DSSO\�WKHLU�VNLOOV�RQ�GHVLJQLQJ�
FLUFXLWV� ZKLOH� WKH\� DUH� GLVFXVVLQJ� ZLWK� FODVVPDWHV� E\� WKH� PHDQV� RI� FROODERUDWLYH�
OHDUQLQJ� DQG� SURMHFW� EDVHG� OHDUQLQJ��$OVR�� VWXGHQWV� KDYH�EHHQ� DWWHQGHG� WR� WKH� UDFH� LQ�
WKHLU� VFKRROV�� )XUWKHUPRUH� WKH� ZLQQHU� JURXS� LV� FRPSHWHG� LQ� D� URERWLFV� FRPSHWLWLRQ�
ZKLFK� LV�KHOG�HYHU\�\HDU� LQ�,VWDQEXO�7HFKQLFDO�8QLYHUVLW\��&RQVHTXHQWO\�� WKH� ILQGLQJV�
DQG� HYDOXDWLRQV� KHOS� WR� XQGHUVWDQG� WKDW� URERWLFV� HGXFDWLRQ� WR� VXSSRUW� VWXGHQWV¶� OLIH��
PRUHRYHU�� DIIHFWLQJ� WKHLU� VFLHQFH� SHUIRUPDQFH� DQG� UHODWLRQVKLSV�ZLWK� IULHQGV� LQ� FODVV�
SRVLWLYHO\��
�
�
�
�
�
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,Q� WKLV� VHFWLRQ�� WKH� UHVHDUFK�PRGHO�� WKH� UHVHDUFK�JURXS��GDWD� FROOHFWLRQ� WRROV� DQG�GDWD�
DQDO\VLV�WHFKQLTXHV�DUH�FRYHUHG��

���� 5(6($5&+��02'(/�
7KH� UHVHDUFK� ZDV� GRQH� LQ� RUGHU� WR� DSSO\� 3URMHFW�%DVHG� /HDUQLQJ� $SSURDFK� LQ�
3HGDJRJLFDO� $JHQW� $VVLVWHG� +&,� FRXUVH� DQG� WR� GHWHUPLQH� VWXGHQWV
� YLHZV�� $� QHZ�
DSSURDFK� LV� EURXJKW� WR� WKH� SUHVHQW� V\VWHP� E\� H[WHQGLQJ� WKH� SUHVHQW� WUDGLWLRQDO�
LQVWUXFWLRQDO�PRGHO�ZLWK�SURMHFW�EDVHG�OHDUQLQJ�DSSURDFK�LQ�SHGDJRJLFDO�DJHQW�DVVLVWHG�
OHDUQLQJ�HQYLURQPHQW��$FWLRQ�UHVHDUFK�ZDV�GRQH�LQ�WKLV�UHVHDUFK�DV��D�SUREOHP�LQ�FODVV�
ZDV� VROYHG� LQ� FRRSHUDWLRQ�ZLWK� GLIIHUHQW� JURXSV� DQG� WKHVH� UHVHDUFKHU� JURXSV� GLUHFWO\�
SDUWLFLSDWHG�LQ�WKH�UHVHDUFK���
�
$V�WKH�UHVHDUFK�VXEMHFW�ZDV�QHZ�DQG�LW�ZDV�DSSOLHG�WR�D�VPDOO�JURXS��WKH�SXUSRVH�ZDV�WR�
SUHVHQW�DOO�WKH�VWXGLHV�IURP�DOO�DVSHFWV�DQG��WKHUHIRUH��ERWK�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�
GDWD�ZHUH�LQFOXGHG��
�
7KH� VWXGHQWV�ZHUH�DVNHG� WR�GHVLJQ�D�ZHEVLWH� IRU�RQOLQH�HGXFDWLRQ�RQ�PXVHXP�VWXGLHV�
DQG�WR�GR�WKH�DQDO\VHV�LQ�WKLV�UHVHDUFK�ZKLFK�LV�FDUULHG�RXW�DV�D�SDUW�RI�+&,�FRXUVH��7KH�
VWXGHQWV� ZHUH� VHSDUDWHG� LQWR� JURXSV� DQG� HDFK� JURXS� FDUULHG� RXW� WKHLU� VWXGLHV� RQ� WKH�
PRGXOH�WKH\�GHWHUPLQHG��
�
/LWHUDWXUH�UHYLHZ�WHFKQLTXH�ZDV�XVHG�LQ�RUGHU�WR�GHYHORS�WKH�WKHRUHWLFDO�LQIUDVWUXFWXUH��
7KH� DFWLYLWLHV� GRQH� LQ� WKH� UHVHDUFK�ZHUH� VKDUHG� RQ�ZHE�� WKH\�ZHUH� DOVR� H[DPLQHG� LQ�
FODVVURRP� HQYLURQPHQW� DQG� UHVHDUFKHU� VWXGHQWV� DOVR� SDUWLFLSDWHG� LQ� WKH� FODVVURRP�
HQYLURQPHQW��:LWKLQ�WKLV�FRQWH[W��RQH�WR�RQH�GLVFXVVLRQ�WHFKQLTXHV�ZHUH�XVHG�LQ�FODVV�
HQYLURQPHQW�LQ�RUGHU�WR�HQDEOH�WKH�VWXGHQWV�DQG�WHDFKHUV�WR�H[SUHVV�WKHLU�YLHZV�RQ�WKH�
DFWLYLWLHV�VKDUHG�RQ�ZHE��,Q�DGGLWLRQ��3URMHFW�%DVHG�/HDUQLQJ�$SSURDFK�$WWLWXGH�6FDOH��
3HGDJRJLFDO�$JHQW�%DVHG�6DWLVIDFWLRQ�6XUYH\�DQG�&RXUVH�&RQWHQW�3HUFHSWLRQ�$WWLWXGH�
6FDOH�ZHUH�DSSOLHG�LQ�RUGHU�WR�GHWHUPLQH�VWXGHQWV¶�DWWLWXGHV�WRZDUGV�WKH�+&,�FRXUVH��



����

���� 678'<��*5283�
7KH�UHVHDUFK�ZDV�GRQH�LQ�%DKoHúHKLU�8QLYHUVLW\��7KH�UHVHDUFK�ZDV�FDUULHG�RQ�ZLWK�WKLUG�
JUDGH� XQGHUJUDGXDWH� VWXGHQWV� WDNLQJ�+&,� FRXUVH� LQ� )DFXOW\� RI� (QJLQHHULQJ�� 6RIWZDUH�
(QJLQHHULQJ�'HSDUWPHQW�� $OO� WKH� DFWLYLWLHV� GRQH� E\� VWXGHQWV� WDNLQJ�+&,� FRXUVH� ZHUH�
H[DPLQHG��
�
$V� WKH� SXUSRVH� LQ� WKH� UHVHDUFK� ZDV� WR� ILQG� RXW� WKH� VLWXDWLRQV� HQFRXQWHUHG� LQ� WKH�
DSSOLFDWLRQ� RI� 3URMHFW�%DVHG� /HDUQLQJ� $SSURDFK� LQ� 3HGDJRJLFDO� $JHQW� $VVLVWHG�
/HDUQLQJ� (QYLURQPHQW�� QR� XQLYHUVDO� JHQHUDOL]DWLRQV� ZDV� FRQFOXGHG� IURP� WKH� GDWD�
FROOHFWLRQ��7KHUHIRUH��WKHUH�ZDV�QRW�DQ\�DWWHPSW�WR�GHWHUPLQH�XQLYHUVH�DQG�VDPSOHV��
�
'HWHUPLQDWLRQ� KDV� QRW� EHHQ� H[DPLQHG�LQ� D� SRSXODWLRQ� DQG� VDPSOLQJ�� RQO\� RQH� VWXG\�
JURXS�ZDV�LQFOXGHG�LQ�WKH�UHVHDUFK��7KH�VWXG\�ZDV�GRQH�LQ�WKH�VSULQJ�VHPHVWHU�RI������
�����DFDGHPLF�\HDUV�RQ�DOO�VWXGHQWV�WDNLQJ�WKH�+&,�FRXUVH��7KH�SDUWLFLSDQWV�FRQVLVWHG�
RI����VWXGHQWV�����IHPDOHV�DQG����PDOHV��WDNLQJ�WKH�+&,�FRXUVH�LQ�6RIWZDUH�(QJLQHHULQJ�
LQ�%DKoHúHKLU�8QLYHUVLW\��)DFXOW\�RI�(QJLQHHULQJ��7KH�SDUWLFLSDQWV�ZHUH�VHSDUDWHG�LQWR�
���JURXSV��HDFK�FRQVLVWLQJ�RI�����VWXGHQWV��7KH�UHVHDUFK�ZDV�GRQH� LQ� WKHVH����JURXSV�
DQG� HDFK� JURXS� ZDV� JLYHQ� WKH� RSSRUWXQLW\� WR� FDUU\� RXW� WKHLU� RZQ� VWXGLHV�� *HQGHU�
GLVWULEXWLRQ�LQ�HDFK�JURXS�LV�VKRZQ�LQ�)LJXUH������
�



����

�
��)LJXUH��������*HQGHU�GLVWULEXWLRQV�LQ�SURMHFW�JURXSV�
�

���� +2:�,6�7+(�3('$*2*,&$/�$*(17�$66,67('�352-(&7�%$6('�
/($51,1*�$3352$&+�25*$1,=('�,1�+&,�&/$66"�

,Q� RUGHU� WR� GHPRQVWUDWH� KRZ� WKH� SHGDJRJLFDO� DJHQW� DVVLVWHG� 3URMHFW�%DVHG� /HDUQLQJ�
$SSURDFK� LQ� LV� RUJDQL]HG� LQ� +&,� FRXUVH�� LW� ZDV� H[DPLQHG� LQ� IRXU� VHFWLRQV� WKDW� DUH�
3ODQQLQJ��3HUIRUPLQJ�WKH�$FWLYLWLHV��$VVHVVPHQW�3URFHVV��3UHVHQWDWLRQ�DQG�5HSRUWLQJ��

������3ODQQLQJ�
7KH� FXUULFXOXP� WR� ZKLFK� WKH� 3URMHFW�%DVHG� /HDUQLQJ�$SSURDFK� LQ� SHGDJRJLFDO� DJHQW�
DVVLVWHG� OHDUQLQJ� HQYLURQPHQW� EH� DSSOLHG� LV� H[DPLQHG� E\� WKH� UHVHDUFKHU�� 7KH� FKDSWHU�
FRQWHQWV� WKDW� ZHUH� SUHSDUHG� WR� EH� VKRZQ� LQ� WKH� FXUULFXOXP� ZHUH� UHDUUDQJHG� LQ� ZHE�
PHGLXP� VR� WKDW� WKH\� FRXOG� EH� WDXJKW� YLVXDOO\� E\� WKH� SHGDJRJLFDO� LQVWUXFWLRQDO� DJHQW�
�)LJXUH��������



����

�
�)LJXUH��������3HGDJRJLFDO�,QVWUXFWLRQDO�$JHQW�$VVLVWHG�/HDUQLQJ��

�����������(QYLURQPHQW�
�

$JHQW� WHFKQRORJ\� LV� XVHG� LQ� D� YDULHW\� RI� DUHDV�� 7KH� XVH� RI� DJHQW� WHFKQRORJ\� LQ�
LQVWUXFWLRQDO�HQYLURQPHQW�LV�LQFUHDVLQJ�UDSLGO\��7KHUHIRUH��WKH�WHUP�µSHGDJRJLFDO�DJHQW¶�
KDV�EHJXQ�WR�EH�XVHG��3HGDJRJLFDO�DJHQWV�FDQ�EH�GHVFULEHG�DV�WKH�VRIWZDUH�WRROV�WKDW�DUH�
SURPRWLQJ�OHDUQLQJ�SURFHVV�LQ�LQWHUDFWLRQ�ZLWK�VWXGHQWV�DQG�OHDUQLQJ�HQYLURQPHQWV�DQG�
WKDW�ZRUNV�LQ�FHUWDLQ�WDVNV��7KHUH�DUH�H[DPSOHV�LQ�ZKLFK�SHGDJRJLFDO�DJHQWV�DUH�XVHG�LQ�
OHDUQLQJ� HQYLURQPHQWV�� $'(/(� �-RKQVRQ� HW� DO��� ������� 333� 3HUVRQD� �$QGU¶H� HW� DO���
������DUH�H[DPSOHV�RI�SHGDJRJLFDO�DJHQWV��6HUoH�	�$OSDVODQ���������
�
7KH� JHQHUDO� WHPSODWH� RI� WKH� VWXG\�ZDV� SUHSDUHG� E\� WKH� UHVHDUFKHU�� 3URMHFW� 6WDJHV� RI�
9LUWXDO�0XVHXP�6WXGLHV�0HGLD�'HVLJQ�DQG�9LUWXDO�0XVHXP�6WXG\�,QVWUXFWLRQ��
�

D�� 7KH�IRUPDWLRQ�RI�WKH�UROHV�RI�XVHUV�LQ�WKH�SURMHFW�DFFRUGLQJ�WR�WKHLU�OHYHOV�
E�� 'HWHUPLQLQJ� WKH� QHHGV� LQ� XVHU� OHYHOV� LQ� WKH� SURMHFW� DQG� GRLQJ� WKH�

UHTXLUHPHQWV�DQDO\VLV�
F�� 7KH�IRUPDWLRQ�RI�WDVN�DQDO\VLV�DQG�VFHQDULRV�DFFRUGLQJ�WR�XVHU�OHYHOV�



����

G�� 7KH�IRUPDWLRQ�RI�SURWRW\SH�GHVLJQ�GHSHQGLQJ�RQ�WKH�PDLQ�WDVNV�FKRVHQ�LQ�WKH�
SURMHFW�

H�� 7KH�IRUPDWLRQ�RI�VWDWH�FKDUW��DFWLYLW\�DQG�VHTXHQFH�GLDJUDPV�IURP�XVHU�GDWD�
REWDLQHG�RQ�WKH�SDSHU�PRFN�XS��

I�� 7KH� IRUPDWLRQ� RI� ILQDQFLDO� DQDO\VLV� �WKH� GHWHUPLQDWLRQ� RI� ILQDQFLDO�
UHTXLUHPHQWV�DQG�H[SHQVHV���

�
7KH�JURXSV�DUH�IRUPHG�UDQGRPO\�ZLWKRXW�FRQVLGHULQJ�DFDGHPLF�VXFFHVV�DQG�JHQGHU�RI�
VWXGHQWV�� (DFK� JURXS� FKRVH� D� GLIIHUHQW� PXVHRORJ\� PRGXOH� DFFRUGLQJ� WR� WKHLU� JURXS�
PHPEHUV
�PXWXDO�LQWHUHVWV�DQG�VNLOOV���
�
7KH�JURXSV�ZHUH�JLYHQ�ZHHNO\�DFWLYLWLHV�EHJLQQLQJ�IURP�WKH�SURMHFW�VWDUWLQJ�GDWH��7KH�
DFWLYLWLHV�GRQH�ZHUH�WUDQVIHUUHG�LQWR�WKH�ZHE�PHGLXP�DQG�ZHUH�FKHFNHG�E\�WHDFKHUV�LQ�
RUGHU�WR�UHVROYH�WKH�SUREOHPV��1HFHVVDU\�KHOSV�DQG�DUUDQJHPHQWV�ZHUH�PDGH���
������3HUIRUPLQJ�WKH�$FWLYLWLHV�
,Q�WKLV�VHFWLRQ��WKH�IRUPLQJ�VWUXFWXUHV�RI�JURXS�ZRUNV¶�LQ�SURFHVV�DUH�H[DPLQHG��
�
(DFK�JURXS�FKRVH� WKHLU�SURMHFW�PDQDJHU�DPRQJ� WKHPVHOYHV��%RWK� WHDFKHUV�DQG�SURMHFW�
PDQDJHUV�SOD\HG�LPSRUWDQW�UROHV�LQ�SODQQLQJ�DQG�SHUIRUPLQJ�WKH�DFWLYLWLHV�SKDVHV���
�
)LUVWO\��ZKDW�NLQG�RI�D�SURMHFW�VWXG\�ZLOO�EH�FDUULHG�RXW�ZDV�H[SODLQHG�DQG�WKH�JURXSV�
ZHUH�GHWHUPLQHG�����JURXSV�ZHUH�FUHDWHG�FRQVLVWLQJ�RI�����VWXGHQWV��7KH�SURMHFW�VWDJHV�
ZHUH� H[SODLQHG� WR� HDFK� JURXS� DQG� WKH� JURXSV�ZHUH� WROG� WR� KDYH� SURMHFW�PDQDJHUV� WR�
SURYLGH�WKH�SURSHU�IXQFWLRQLQJ�RI�WKH�SURMHFW�SODQ��
�
(DFK�JURXS�FKRVH�D�PXVHRORJ\�PRGXOH�DFFRUGLQJ�WR�WKHLU�PXWXDO�LQWHUHVWV�DQG�VNLOOV�DQG�
DGMXVWHG� WKH� VWDJHV� WR� WKHVH�PRGXOHV� XQGHU� WKH� OHDGHUVKLS�RI� SURMHFW�PDQDJHUV� �7DEOH�
�������
�
�
�
�
�
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7DEOH��������3URMHFW�JURXSV�DQG�FKRVHQ�PXVHRORJ\�PRGXOHV�
*URXS� 1� 2QOLQH�0XVHRORJ\�0RGXOH�

�� �� 6HDUFKLQJ�(QJLQH�IRU�0XVHXP�5HVRXUFHV�
�� �� 2QOLQH�0XVHXP�(GXFDWLRQ�
�� �� 2QOLQH�7LFNHW�5HVHUYDWLRQ�6\VWHP�
�� �� 2QOLQH�0XVHXP�(GXFDWLRQ�DQG�3HUVRQDO�(GXFDWLRQDO�$FWLYLWLHV�
�� �� 2QOLQH�0XVHXP�*DOOHULHV�DQG�5HVRXUFHV�
�� �� 2QOLQH�0XVHXP�(GXFDWLRQ�
�� �� 2QOLQH�0XVHXP�*DOOHULHV�DQG�5HVRXUFHV�
�� �� 2QOLQH�7LFNHW�5HVHUYDWLRQ�6\VWHP�
�� �� 6HDUFKLQJ�(QJLQH�IRU�0XVHXP�5HVRXUFHV�
��� �� 2QOLQH�0XVHXP�$FWLYLWLHV�DQG�*DPHV�
��� �� 2QOLQH�0XVHXP�6WRUH�

�
�
(DFK�VWXGHQW�ZDV�DVNHG�WR�H[DPLQH�WKH�DOUHDG\�H[LVWLQJ�H[DPSOHV�RI�PRGXOHV�WKH\�KDG�
FKRVHQ� DQG� WKH� PXVHXP� ZHEVLWHV� LQ� ZKLFK� WKHVH� PRGXOHV� DUH� XVHG�� (DFK� JURXS�
H[DPLQHG� DW� OHDVW� WKUHH� ZHEVLWHV� UHODWHG� WR� WKHLU� PRGXOHV� DQG� GLG� WKH� UHTXLUHPHQW�
DQDO\VLV�DQG�6:27��VWUHQJWKV��ZHDNQHVVHV��RSSRUWXQLWLHV�� WKUHDGV��DQDO\VLV�RI�WKH�VLWH�
WKH\�ZRXOG�GHVLJQ��7KH\�IRUPHG�WKUHH�XVHU�OHYHOV�DQG�GHWHUPLQHG�WKH�UROHV�RI�WKH�XVHUV�
GXULQJ� WKH� UHTXLUHPHQW� DQDO\VLV�� :KLOH� GHWHUPLQLQJ� WKH� OHYHOV� RI� XVHUV�� WKH\� ZHUH�
DOORZHG� WR� VHSDUDWH� XVHUV� DFFRUGLQJ� WR� DJH�� HGXFDWLRQDO� OHYHOV�� GLVDELOLW\� OHYHO� RU�
FRPSOHWHO\�GLIIHUHQW�OHYHOV�LI�WKH\�ZDQWHG��
�
)LUVW�RI�DOO��WDVN�DQDO\VLV�ZDV�GRQH�LQ�RUGHU�WR�IRUP�WKH�FRQFHSWXDO�GHVLJQ�RI�WKH�ZHE�VLWH�
WKH\�ZRXOG�FUHDWH��/DWHU�RQ��WKH�UHTXLUHG�PRGXOHV�DUH�GHWHUPLQHG�LQ�RUGHU�WR�FUHDWH�WKH�
SK\VLFDO� GHVLJQ� DQG� WKHQ� JURXSV� SDVVHG� RQ� WR� WKH� VWRU\ERDUGLQJ� VWDJH�� 7KH� JURXSV�
H[DPLQHG�PRFN�XS�DQG�SDSHU�SURWRW\SH�H[DPSOHV�LQ�RUGHU�WR�IRUP�WKH�GUDIW�RI�SK\VLFDO�
GHVLJQ�RI�WKHLU�RZQ�ZHEVLWHV�DQG�WKHQ�FUHDWHG�WKHLU�RZQ�SURWRW\SHV���
�
$IWHU� FRPSOHWLQJ� PRFN�XS� DFWLYLWLHV�� WKH� JURXSV� FRPSDUHG� ,62� �������� XVDELOLW\�
PHWULFV�ZLWK�PRFNXS� XVDELOLW\� YDOXHV�� � ,62� �������� XVDELOLW\�PHWULFV� GHDOV�ZLWK� WKH�



����

H[WHQW�WR�ZKLFK�D�SURGXFW�FDQ�EH�XVHG�E\�VSHFLILHG�XVHUV�WR�DFKLHYH�VSHFLILHG�JRDOV�ZLWK�
HIIHFWLYHQHVV� �7DVN� FRPSOHWLRQ� E\� XVHUV��� HIILFLHQF\� �WDVN� LQ� WLPH�� DQG� VDWLVIDFWLRQ�
�UHVSRQGHG�E\�XVHU� LQ� WHUP�RI� H[SHULHQFH�� LQ� D� VSHFLILHG�FRQWH[W�RI� XVH� �XVHUV�� WDVNV��
HTXLSPHQWV�	�HQYLURQPHQWV���
�
7KH� JURXSV� IRUPHG� WKH� UROHV� DFFRUGLQJ� WR� WKH� XVHU� OHYHOV�� FRPSOHWHG� UHTXLUHPHQW�
DQDO\VLV� DQG� IRUPHG� WDVN� DQDO\VLV� VFHQDULRV� LQ� FRQIRUPLW\� ZLWK� WKH� ZRUN� IORZ�� (DFK�
JURXS�IRUPHG�WKH�SURWRW\SH�RI�WKHLU�RZQ�ZHEVLWH��FRPSOHWHG�PRFN�XS�XVDELOLW\�WHVWV�DQG�
IRUPHG�VWDWH�FKDUW��DFWLYLW\�DQG�VHTXHQFH�GLDJUDPV�IRU�HDFK�PRGXOH�EDVHG�RQ� WKH�XVHU�
GDWD�REWDLQHG���
�
:KHQ� DOO� WKHVH� VWDJHV�ZHUH� FRPSOHWHG�� HDFK� JURXS� FRPSOHWHG� WKHLU� SURMHFW� E\� GRLQJ�
ILQDQFLDO�UHTXLUHPHQW�GHWHUPLQDWLRQ�DQDO\VLV�DQG�H[SHQVH�DQDO\VLV�DV�WKH�ODVW�VWDJH��
�
%ULHI�GHVFULSWLRQV�RI�JURXS�SURMHFWV�DUH�OLVWHG�EHORZ��

�
*URXS������,Q�WKLV�SURMHFW��WKHUH�DUH���XVHU�OHYHOV�ZKLFK�DUH�NLGV��WHHQDJHUV�DQG�DGXOWV��
$OO� XVHUV� FDQ� VHDUFK� PXVHXP� DUWHIDFWV� DQG� JHW� GHWDLOHG� LQIRUPDWLRQ� DERXW� WKHP��
$GGLWLRQDOO\��XVHUV�FDQ�PDNH�YLUWXDO�WRXUV�WR�WKH�H[KLELWLRQV�LQ�WKH�PXVHXP��
�
*URXS��� �� �7KH�DLP�RI� WKLV�SURMHFW� LV� WR� DGG�D�GLIIHUHQW�SHUVSHFWLYH� WR� WKH�FRQFHSW�RI�
PXVHXP� DQG� PXVHRORJ\�� WR� OHW� WKHP� D� SHUPDQHQW� PHPRULHV� RI� REMHFWV� WKH\� VHH� LQ�
PXVHXPV�� WR� SURYLGH� XVHUV� WR� VHH� DQG� LPSURYH� WKHLU� FDSDELOLWLHV� LQ� GLIIHUHQW� VXEMHFWV�
ZLWK� QRW� RQO\� YLVXDOV�� EXW� DOVR� ZLWK� PXVHXP� HGXFDWLRQ�� 8VHU� OHYHOV� DUH� VWXGHQWV��
WHDFKHUV�DQG�DGXOWV��
�
*URXS������7KH�DLP�RI�WKLV�SURMHFW�LV�WR�SURYLGH�WKH�XVH�RI�YLUWXDO�PXVHXPV�LQWHUDFWLYHO\�
E\�GLIIHUHQW�XVHU�OHYHOV�ZKLFK�DUH�YLVLWRUV��UHFHSWLRQLVW�DQG�PDQDJHU��8VHUV�FDQ�EX\�WKHLU�
WLFNHWV�RQOLQH�RU�PDNH�UHVHUYDWLRQV�IRU�JURXS�WRXUV�IRU�PXVHXP�H[KLELWLRQV��
�
*URXS� �� �� � 7KLV� SURMHFW� SURYLGHV� YLVLWRUV� WR� DFFHVV� LQ� D� YLUWXDO�PXVHXP� HQYLURQPHQW�
DFFRUGLQJ� WR� WKHLU� DJH�� H[SHULHQFH� DQG� NQRZOHGJH�� VKRZV�PXVHXP� FROOHFWLRQV� RQOLQH�
DQG�JLYHV�GHWDLOHG�LQIRUPDWLRQ�DERXW�WKH�DUWHIDFWV�WR�YLVLWRUV��8VHU�OHYHOV�DUH�VHSDUDWHG�
LQWR���JURXSV��VWXGHQWV�DQG�WHDFKHUV��FKLOGUHQ�DQG�SDUHQWV�DQG�ILQDOO\�DGXOWV��
�



����

*URXS������7KLV�SURMHFW�JUDQWV�XVHUV�WKDW�QRQ�FRPSOLFDWHG��HDV\�WR�XQGHUVWDQG�DQG�ZLGH�
DUFKLYH� RQOLQH� PXVHXP� VLWH�� � 7KH� IHDWXUH� WKDW� GLVWLQJXLVKHV� WKLV� SURMHFW� IURP� RWKHU�
YLUWXDO� PXVHXP� DSSOLFDWLRQV� LV� WR� PDNH� WKH� XVHU� VSHQG� WLPH� LQ� DQ� LQWHUDFWLYH�
HQYLURQPHQW��7KHUH�DUH���XVHU�JURXSV�ZKLFK�DUH�NLGV��WHHQDJHUV�DQG�DGXOWV���
�
*URXS������7KLV�SURMHFW�LV�EDVHG�RQ�D�SODWIRUP�ZKLFK�KDV�SRZHUIXO�HGXFDWLRQ�PRGXOHV��
7KLV�SURMHFW� VXSSRUWV�HDFK� VWHS�RI� HGXFDWLRQ� LQ� WHUPV�RI�SULRU�NQRZOHGJH�� DVVHVVPHQW�
DQG� DXGLR�YLVXDO� LWHPV�� .���� VWXGHQWV� FDQ� ILQG� FRQWHQWV� SDUDOOHO� WR� WKHLU� HGXFDWLRQ�
SURJUDP�LQ�WKH�PXVHXP�VLWH��FDQ�DWWHQG�WR�RQOLQH�WHVWV�WR�PHDVXUH�WKHLU�LQIRUPDWLRQ��7KH�
XVHU�JURXSV�DUH�YLVLWRUV�IRU�HGXFDWLRQDO�SXUSRVH��UHVHDUFKHUV�DQG�UHJXODU�YLVLWRUV��
�
*URXS������7KH�DLP�RI�WKLV�SURMHFW�LV�FUHDWLQJ�DQ�LQWHUDFWLYH�YLUWXDO�PXVHRORJ\��7KH�XVHU�
JURXSV�GLIIHU�DPRQJ�NQRZOHGJH�RI�DUW��7KH\�DUH�³DUW� IRU�OLIH´��³DUW� IRU�HGXFDWLRQ´�DQG�
³DUW�IRU�DUW´��
�
*URXS������/HYHOV�RI�XVHUV�DUH�VWXGHQWV��WHDFKHUV�DQG�FROOHFWLRQLVWV��8VHUV�FDQ�EX\�WKHLU�
WLFNHWV�RQOLQH�RU�PDNH�UHVHUYDWLRQV�IRU�JURXS�WRXUV�IRU�PXVHXP�H[KLELWLRQV��
�
*URXS��� �� �,Q� WKLV�SURMHFW��VWXGHQWV�� WHDFKHUV�DQG�YLVLWRUV�DUH� WKH�XVHU� OHYHOV��$OO�XVHUV�
FDQ� VHDUFK� PXVHXP� DUWHIDFWV� DQG� JHW� GHWDLOHG� LQIRUPDWLRQ� DERXW� WKHP�� $GGLWLRQDOO\��
XVHUV�FDQ�PDNH�YLUWXDO�WRXUV�WR�WKH�H[KLELWLRQV�LQ�WKH�PXVHXP���
�
*URXS�������7KH�PDLQ�REMHFWLYH�RI�WKLV�SURMHFW�LV�WKDW��GLIIHUHQW�OHYHOV�RI�EXVLQHVV�XVHUV�
ZLWK�D�YLUWXDO�PXVHXP�HQYLURQPHQW�FDQ�EH�VROG�WR�D�PXVHXP�WR�HQVXUH�WKH�FRPIRUW�RI�
KLV�KHU� KRPH�� 8VHU� FODVVLILFDWLRQ� PDGH� DFFRUGLQJ� WR� WKH� IROORZLQJ� FULWHULD�� DJH��
HGXFDWLRQ�OHYHO��WKH�V\VWHP�VNLOOV�H[SHULHQFH�DQG�PHQWDO�SK\VLFDO�EDUULHUV��$FFRUGLQJ�WR�
WKH�VSHFLILHG�XVHU�JURXSV�� LQWHUIDFHV��YLUWXDO�PXVHXP�DFWLYLWLHV�DQG�JDPH�PRGXOHV�DUH�
FUHDWHG�VHSDUDWHO\��
�
*URXS���� �� �7KLV�JURXS¶V�SURMHFW� LV� OHDGLQJ� WKH�EHJLQQLQJ�RI�RQOLQH�PXVHXPV�VWRUH� LQ�
7XUNH\�� 7KH� SURMHFW� LV� D� YLUWXDO� PXVHXP� RI� WKH� VWRUH�� DQG� EH� DEOH� WR� DOORZ� VXFK� D�
SUDFWLFH�DOVR�XVHG�LQ�VKDUHG�GDWD�HQYLURQPHQW�WR�HQVXUH�WKH�SULYDF\�RI�PHPEHUVKLS�DUH�
XVHG��8VHU�JURXSV�DUH�GLYLGHG� LQWR�WKUHH�FDWHJRULHV�ZKLFK�DUH�DGXOW�XVHU�JURXS��\RXQJ�
XVHU�JURXS�DQG�FKLOGUHQ�XVHU�JURXS��
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������$VVHVVPHQW�3URFHVV�
:KLOH�DVVHVVLQJ�WKH�LQGLYLGXDO�DQG�JURXS�ZRUNV�LQ�3URMHFW�%DVHG�/HDUQLQJ�$SSURDFK��LW�
LV�QHFHVVDU\� WR�KHOS�VWXGHQWV� WR� LPSURYH� WKHLU� VNLOOV�DQG�JXLGH� WKHP��$OO�VWDJHV� LQ� WKH�
SURMHFW�ZHUH�SXEOLVKHG�LQ�ZHE�PHGLXP�DV�ZHHNO\�DFWLYLWLHV�DQG�WKH�DFWLYLW\�UHVXOWV�WKDW�
JURXSV�VKDUHG�RQ�ZHE�PHGLXP�ZHUH�DVVHVVHG�E\�WKH�WHDFKHU��UHVHDUFKHU�DQG�DOO�VWXGHQWV�
LQ�FODVV�HQYLURQPHQW�LQ�RUGHU�WR�SURPRWH�VWXGHQWV�GHYHORSPHQW�DQG�WR�JXLGH�WKHP��7KH�
GHIHFWV�RI�WKH�JURXSV�DQG�WKH�IODZV�LQ�WKH�SURMHFWV�ZHUH�IXOILOOHG�E\�WKH�WHDFKHU�LQ�WKLV�
SURFHVV��)LQDO�SURMHFW�JUDGHV�ZHUH�JLYHQ�DFFRUGLQJ�WR�WKH�JURXSV¶�VXFFHVV�LQ�DOO�SURMHFW�
VWHSV��*URXSV¶�UDQJH�RI�VXFFHVV�LQ�DOO�VWHSV�LV�JLYHQ�LQ�7DEOH������
�

7DEOH��������3URMHFW�DFKLHYHPHQWV�RI�HDFK�JURXS�DFFRUGLQJ�WR�WKH�SURMHFW�VWHSV�
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7KH�UROHV�RI�XVHUV�DFFRUGLQJ�
WR�OHYHOV� +� +� +� +� +� +� +� +� +� +� +�
5HTXLUHPHQWV�DQDO\VLV�
DFFRUGLQJ�WR�XVHU�OHYHOV� +� +� +� +� /� 0� +� 0� +� +� +�
7DVN�DQDO\VLV�DQG�VFHQDULRV� 0� +� +� +� +� 0� +� +� +� +� +�
3URWRW\SH�GHVLJQ�DQG�
VWRU\ERDUGLQJ� +� 0� +� +� +� +� +� +� 0� +� +�
6WDWH�FKDUW��DFWLYLW\�DQG�
VHTXHQFH�GLDJUDPV� 0� /� /� +� /� /� +� /� +� /� /�
)LQDQFLDO�DQDO\VLV� /� 0� 0� +� /� /� +� /� 0� +� /�
+��+LJK����������
0��0HGLXP���������
/��/RZ��������
�
�
7KH� FKDSWHU� SUHVHQWDWLRQV� LQYROYLQJ� FRXUVH� FRQWHQWV� ZHUH� SUHVHQWHG� LQ� FODVVURRP�
HQYLURQPHQW�E\�WKH�SHGDJRJLFDO�DJHQW�DQG�LW�VXSSRUWHG�E\�WKH�WHDFKHU�ZKHQ�QHFHVVDU\��
,Q� RUGHU� WR� GHWHUPLQH� ZKHWKHU� WKH� OHFWXUHV� ZHUH� XVHIXO� RU� QRW�� ILUVWO\� WKH� FRXUVH�
HYDOXDWLRQ�WHVWV�ZHUH�DSSOLHG�LQ�ZHE�PHGLXP��SUH�WHVW��EHIRUH�WKH�FKDSWHU�SUHVHQWDWLRQV�
DQG� WKH� VDPH� WHVWV�ZHUH� DSSOLHG� DW� WKH� HQG� RI� WKH� SHGDJRJLFDO� DJHQW� DVVLVWHG� OHFWXUH��



����

0RUHRYHU��WKUHH�TXHVWLRQQDLUHV�LQ�ILYH�OHYHO�OLNHUW�VFDOH�ZHUH�JLYHQ�WR�VWXGHQWV�LQ�RUGHU�
WR�GHWHUPLQH�WKH�HIIHFWV�RI�3URMHFW�%DVHG�/HDUQLQJ�$SSURDFK�RQ�VWXGHQWV¶�DWWLWXGHV��
������3UHVHQWDWLRQ�DQG�5HSRUWLQJ�
7KH�JURXSV�SUHVHQWHG�WKHLU�VWXGLHV�LQ�WKH�FODVVURRP�HQYLURQPHQW��7KH�JURXSV�PDGH�WKH�
SURMHFW� SUHVHQWDWLRQV� WKDW� WKH\� VXSSRUWHG�ZLWK� SRVWHUV� RQ�FDUGERDUGV� LQ� WKH�FODVVURRP�
HQYLURQPHQW�ZKHUH� WKH�+&,� FRXUVH� LQVWUXFWRU�'U��'LOHN�.$5$+2&$�� WKH� UHVHDUFKHU�
DQG�RWKHU�VWXGHQWV�DUH�SUHVHQW��7KH�SUHVHQWDWLRQV�DQG�SURMHFW�UHSRUWV�ZHUH�SUHSDUHG� LQ�
FRPSOLDQFH�ZLWK�WKH�WHPSODWH�RI�WKH�78%,7$.�3URMHFW�$SSOLFDWLRQ�)RUP��
�
*DLQV�LQ�+XPDQ�&RPSXWHU�,QWHUDFWLRQ�&RXUVH�DUH��
�
,�� 5HTXLUHPHQWV�$QDO\VLV�

D�� ,PSOHPHQWDWLRQ�RI�IDFH�WR�IDFH�LQWHUYLHZV�ZLWK�XVHUV�
E�� 3ULRULWL]DWLRQ�RI�XVHU�UHTXLUHPHQWV�
F�� 5HYLHZLQJ�VLPLODU�SURMHFWV�DQG�FRPSDULQJ�VLPLODU�UHTXLUHPHQW�DQDO\VLV�

DSSURDFKHV�
,,�� 7DVN�$QDO\VLV�

D�� 'HWHUPLQDWLRQ�RI�PDLQ�WDVN�DQG�VXE�WDVNV�DFFRUGLQJ�WR�UHTXLUHPHQW�DQDO\VLV�
LQ�XVHU�OHYHOV�

E�� &UHDWLRQ�RI�ZRUN�IORZ�GLDJUDPV�
F�� &UHDWLRQ�RI�VWRU\ERDUGV�
�

,,,�� 3URWRW\SLQJ�
D�� &UHDWLRQ�RI�PRFN�XS�GHVLJQV�
E�� &UHDWLRQ�RI�LQWHUIDFHV�DFFRUGLQJ�WR�PRFN�XSV�
F�� 7HVWLQJ�RI�VFHQDULRV�ZLWK�WKH�KHOS�RI�PRFN�XS�LQWHUIDFH�GHVLJQV�
�

,9�� 8VDELOLW\�$QDO\VLV�
D�� 9LGHR�UHFRUGLQJ�RI�VFHQDULRV�ZLWK�PRFN�XS�LQWHUIDFHV�
E�� /HDUQLQJ�RQH�YLGHR�UHFRUGLQJ�SURJUDP��L�H��&DPWDVLD��
F�� ,PSOHPHQWDWLRQ�RI�XVDELOLW\�WHVWV��L�H��,62����������
G�� 5HRUJDQL]LQJ�WKH�LQWHUIDFHV�DFFRUGLQJ�WR�XVDELOLW\�FULWHULD�

�
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3URMHFW�VWHSV�DFFRUGLQJ�WR�WKH�WHPSODWH�RI�78%,7$.�3URMHFW�$SSOLFDWLRQ�)RUP�DUH��
�

D�� $EVWUDFW�DQG�.H\ZRUGV��3URMHFW�WRSLF��VXPPDU\�DQG�NH\ZRUGV�DUH�ZULWWHQ�LQ�
7XUNLVK�DQG�(QJOLVK��,Q�WKLV�SDUW��WKH�OLWHUDWXUH�UHYLHZ�VKRXOG�EH�JLYHQ�
EULHIO\�DQG�KRZ�WKH�SURMHFW�VWHSV�ZRXOG�EH�FDUULHG�RQ�VKRXOG�EH�PHQWLRQHG��

E�� 3XUSRVH��7KH�SXUSRVH�RI�WKH�SURMHFW�DQG�UHWULHFDO�RQ�WKH�GHVLUHG�VROXWLRQ�
VKRXOG�EH�ZULWWHQ�LQ�FOHDU��

F�� 6XEMHFW�DQG�6FRSH��7KH�VXEMHFW�DQG�WKH�VFRSH�RI�WKH�SXUSRVHG�SURMHFW�VKRXOG�
EH�GHILQHG�FOHDUO\��WKH�UHODWLRQVKLS�EHWZHHQ�WKH�SXUSRVH�VKRXOG�EH�
PHQWLRQHG��

G�� /LWHUDWXUH�5HYLHZ��1DWLRQDO�DQG�LQWHUQDWLRQDO�OLWHUDWXUH�UHVHDUFK�VKRXOG�EH�
GRQH�LQ�WKH�ILHOG�UHODWHG�ZLWK�WKH�SURMHFW�WRSLF��1RW�D�UDZ�OLVW�RI�OLWHUDWXUH��EXW�
LW�VKRXOG�EH�JLYHQ�D�EULHI�DQDO\VLV�RI�WKH�OLWHUDWXUH��

H�� 2ULJLQDO�9DOXH��5HVHDUFK�EDVHG�RQ�WKH�K\SRWKHVLV�VKRXOG�EH�SODFHG�FOHDUO\�
DQG�LW�VKRXOG�HPSKDVL]HG�WKH�RULJLQDO�YDOXH�FOHDUO\��+RZ�WKH�SURSRVHG�QHZ�
WHFKQRORJ\�RU�PHWKRG�ZLOO�EH�D�FRQWULEXWLRQ�WR�WKH�OLWHUDWXUH�VKRXOG�EH�
GHVFULEHG��

I�� 0HWKRGRORJ\��3DUDPHWHUV�ZKLFK�DUH�VHOHFWHG�WR�H[DPLQH�LQ�DFFRUGDQFH�ZLWK�
WKH�UHVHDUFK�GHVLJQ�DSSURDFKHV�VKRXOG�EH�OLVWHG��7KH�PHWKRG�DSSOLHG�DQG�
PDWHULDOV�XVHG�VKRXOG�EH�FOHDUO\�LGHQWLILHG��

J�� 5HVHDUFK�2SSRUWXQLWLHV��7KH�LQIUDVWUXFWXUH�HTXLSPHQW�IDFLOLWLHV�XVHG�LQ�
SURMHFW�VKRXOG�EH�VSHFLILHG��

K�� :RUN�6FKHGXOH��0DLQ�ZRUN�SDFNDJHV�DQG�WKHLU�SURSRVHG�WLPLQJ�VKRXOG�EH�
JLYHQ�LQ�D�:RUN�7LPH�6FKHGXOH��

L�� 6XFFHVV�&ULWHULDV�DQG�3ODQ�%��:KLFK�DFWLRQV�WR�ZKDW�H[WHQW�ZDV�LW�
SHUIRUPHG�VSHFLILHV�WKH�SURMHFW�VXFFHVVIXO��:KDW�WR�GR�RQ�ZKDW��3ODQ�%��
VKRXOG�EH�GHVFULEHG�LQ�GHWDLOHG��
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M�� %XGJHW�DQG�-XVWLILFDWLRQ��*HQHUDO�EXGJHW�WDEOH�SUHSDUHG�E\�78%,7$.�
VKRXOG�EH�ILOOHG��

���� '$7$��&2//(&7,21��722/6�
$OO�WKH�DFWLYLWLHV�FDUULHG�RQ�SHGDJRJLFDO�DJHQW�DVVLVWHG�+&,�FRXUVH�ZLWKLQ�WKH�UHVHDUFK�
ZHUH�REVHUYHG�E\�WKH�UHVHDUFKHU�DQG�WKH�WHDFKHU��WKHVH�REVHUYDWLRQV�ZHUH�UHFRUGHG�LQWR�
WKH�UHVHDUFKHU
V�MRXUQDO���
�
,Q�RUGHU�WR�GHWHUPLQH�WKH�VWXGHQWV¶�DFKLHYHPHQWV�LQ�DQG�DWWLWXGHV�WRZDUGV�WKH�DFWLYLWLHV�
RI�SURMHFW�EDVHG�OHDUQLQJ�DSSURDFK�LQ�SHGDJRJLFDO�DJHQW�DVVLVWHG�OHDUQLQJ�HQYLURQPHQW��

3URMHFW�%DVHG� /HDUQLQJ� $WWLWXGH� 6FDOH�� µ3HGDJRJLFDO� $JHQW� 6DWLVIDFWLRQ� 6XUYH\� DQG�
µ3HUFHSWLRQ� RI� &RXUVH� &RQWHQW� $WWLWXGH� 6FDOH¶� GHYHORSHG� E\� WKH� UHVHDUFKHU� ZHUH�
DSSOLHG�� )LYH� OHYHO� OLNHUW� VFDOH� LV� XVHG� LQ� WKHVH� TXHVWLRQQDLUHV�� )XUWKHUPRUH�� FKDSWHU�
UHYLHZ�WHVWV�ZHUH�DSSOLHG�WZLFH�DV�SUH�WHVW�DQG�SRVW�WHVW�EHIRUH�DQG�DIWHU�WKH�SHGDJRJLFDO�
DJHQW�DVVLVWHG�OHDUQLQJ�LQ�ZHE�PHGLXP���
�
7R�FKHFN�WKH�FRQVLVWHQF\�RI�VWXGHQWV¶�DQVZHUV�WR�DWWLWXGH�DQG�VDWLVIDFWLRQ�VXUYH\V��WKH�
TXHVWLRQV� DUH� H[DPLQHG� DQG� LW� ZDV� IRXQG� RXW� WKDW� DOO� WKH� VWXGHQWV� JDYH� DQVZHUV�
FRQVLVWHQW�WR�WKH�VFDOH��$OO�WKH�VXUYH\V�DSSOLHG�LQ�WKH�UHVHDUFK�FUHDWHG�E\�WKH�UHVHDUFKHU�
DQG�WKH�WHDFKHU�DQG�WKHVH�VXUYH\V�FDQ�EH�IRXQG�LQ�WKH�DSSHQGLFHV���
������3URMHFW�%DVHG�/HDUQLQJ�$WWLWXGH�6FDOH�
$Q� DWWLWXGH� VFDOH� ZDV� GHYHORSHG� LQ� RUGHU� WR� PHDVXUH� WKH� VWXGHQWV
� DWWLWXGHV� WRZDUGV�
SURMHFW�EDVHG� OHDUQLQJ� DSSURDFK� �$SSHQGL[����� 7KH� VXUYH\� DSSOLHG� WR� DOO� JURXSV� ZDV�
SUHSDUHG�XVLQJ�ILYH�OHYHO�OLNHUW�VFDOH�DV�EDVH���
�
7KH�GDWD�ZHUH�H[DPLQHG�DQG�FKHFNHG�ZKHWKHU�WKH\�ZHUH�ILOOHG�RXW�LQ�FRPSOLDQFH�ZLWK�
WKH�UXOHV�EHIRUH�WKH\�ZHUH�HYDOXDWHG��,Q�WKH�DQDO\VLV�RI�WKH�GDWD����SRLQW�ZDV�JLYHQ�IRU�
µ6WURQJO\�$JUHH¶����IRU�µ$JUHH¶����IRU�µ1HLWKHU�$JUHH�1RU�'LVDJUHH¶����IRU�µ'LVDJUHH¶�
DQG���IRU�µ6WURQJO\�'LVDJUHH¶��7KH�3URMHFW�EDVHG�/HDUQLQJ�$WWLWXGH�6FDOH�FRQVLVWHG�RI�
���TXHVWLRQV�DQG�ZDV�DSSOLHG�RQ����VWXGHQWV�WDNLQJ�WKH�+&,�FRXUVH���
�
7KH�&URQEDFK�$OSKD�UHOLDELOLW\�WHVW�ZDV�WDNHQ�LQWR�FRQVLGHUDWLRQ�LQ�RUGHU�WR�GHWHUPLQH�
WKH�UHOLDELOLW\�RI�WKH�PHDVXUHPHQW�WRRO��7KH�UHOLDELOLW\�SDUDPHWHU�ZDV�IRXQG�WR�EH�������
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�7DEOH�������7KH�YDOXHV�VKRZHG�WKDW�WKH�UHOLDELOLW\�SDUDPHWHUV�DUH�DW�DQ�DFFHSWDEOH�OHYHO�
IRU�WKH�VFDOHV�XVHG�LQ�VRFLDO�DQG�HGXFDWLRQDO�VFLHQFHV��.DUDVDU���������
�

7DEOH��������3%/$6���5HOLDELOLW\��
���������������������������6WDWLVWLFV�
&URQEDFK�$OSKD� ��RI�4XHVWLRQV�

����� ���
�
������3HGDJRJLFDO�$JHQW�6DWLVIDFWLRQ�6XUYH\�
$Q�DWWLWXGH�VFDOH�ZDV�GHYHORSHG�LQ�RUGHU�WR�PHDVXUH�WKH�VWXGHQWV
�VDWLVIDFWLRQV�WRZDUGV�
SHGDJRJLFDO�DJHQW�DVVLVWHG�OHDUQLQJ��$SSHQGL[�����7KH�VXUYH\�DSSOLHG�WR�DOO�JURXSV�ZDV�
SUHSDUHG�XVLQJ�ILYH�OHYHO�OLNHUW�VFDOH�DV�EDVH���
�
7KH�GDWD�ZHUH�H[DPLQHG�DQG�FKHFNHG�ZKHWKHU�WKH\�ZHUH�ILOOHG�RXW�LQ�FRPSOLDQFH�ZLWK�
WKH� UXOHV� EHIRUH� WKH\� ZHUH� HYDOXDWHG�� 7KH� 3HGDJRJLFDO� $JHQW� 6DWLVIDFWLRQ� 6XUYH\�
FRQVLVWHG�RI���TXHVWLRQV�DQG�ZDV�DSSOLHG�RQ����VWXGHQWV�WDNLQJ�WKH�+&,�FRXUVH���
�
7KH�&URQEDFK�$OSKD�UHOLDELOLW\�WHVW�ZDV�WDNHQ�LQWR�FRQVLGHUDWLRQ�LQ�RUGHU�WR�GHWHUPLQH�
WKH�UHOLDELOLW\�RI�WKH�PHDVXUHPHQW�WRRO��7KH�UHOLDELOLW\�SDUDPHWHU�ZDV�IRXQG�WR�EH�������
�7DEOH�������7KH�YDOXHV�VKRZHG�WKDW�WKH�UHOLDELOLW\�SDUDPHWHUV�DUH�DW�DQ�DFFHSWDEOH�OHYHO��
�

7DEOH��������3$66�±�5HOLDELOLW\�
����6WDWLVWLFV�

&URQEDFK�$OSKD� ��RI�4XHVWLRQV�
����� ��

�
������3HUFHSWLRQ�RI�&RXUVH�&RQWHQW�$WWLWXGH�6FDOH�
$Q� DWWLWXGH� VFDOH� ZDV� GHYHORSHG� LQ� RUGHU� WR� PHDVXUH� WKH� VWXGHQWV
� DWWLWXGHV� WRZDUGV�
SHUFHSWLRQ� RI� FRXUVH� FRQWHQW� �$SSHQGL[����� 7KH� VXUYH\� DSSOLHG� WR� DOO� JURXSV� ZDV�
SUHSDUHG�XVLQJ�ILYH�OHYHO�OLNHUW�VFDOH�DV�EDVH���
�
7KH�GDWD�ZHUH�H[DPLQHG�DQG�FKHFNHG�ZKHWKHU�WKH\�ZHUH�ILOOHG�RXW�LQ�FRPSOLDQFH�ZLWK�
WKH�UXOHV�EHIRUH�WKH\�ZHUH�HYDOXDWHG��7KH�3HUFHSWLRQ�RI�&RXUVH�&RQWHQW�$WWLWXGH�6FDOH�
FRQVLVWHG�RI����TXHVWLRQV�DQG�ZDV�DSSOLHG�RQ����VWXGHQWV�WDNLQJ�WKH�+&,�FRXUVH���
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7KH�&URQEDFK�$OSKD�UHOLDELOLW\�WHVW�ZDV�WDNHQ�LQWR�FRQVLGHUDWLRQ�LQ�RUGHU�WR�GHWHUPLQH�
WKH�UHOLDELOLW\�RI�WKH�PHDVXUHPHQW�WRRO��7KH�UHOLDELOLW\�SDUDPHWHU�ZDV�IRXQG�WR�EH�������
�7DEOH�������7KH�YDOXHV�VKRZHG�WKDW�WKH�UHOLDELOLW\�SDUDPHWHUV�DUH�DW�DQ�DFFHSWDEOH�OHYHO��
�

7DEOH��������3&&$6�±�5HOLDELOLW\�
6WDWLVWLFV�

&URQEDFK�$OID� ��RI�4XHVWLRQV�
����� ���

�
������&KDSWHU�5HYLHZ�7HVWV�
0XOWLSOH� FKRLFH� WHVWV� FRQVLVWLQJ� RI� ������ TXHVWLRQV� RQ� DOO� FKDSWHUV� ZHUH� SUHSDUHG� LQ�
RUGHU�WR�GHWHUPLQH�WR�ZKDW�H[WHQW�VWXGHQWV�ZHUH�DEOH�WR�XQGHUVWDQG�FRXUVH�FRQWHQWV�ZLWK�
SHGDJRJLFDO�DJHQW�DVVLVWHG�OHDUQLQJ�LQ�ZHE�PHGLXP����
�
7KH� VWXGHQWV�ZHUH� SURYLGHG�ZLWK� WKH� RSSRUWXQLW\� WR� VROYH� WKH� SUH�WHVWV� FRYHULQJ�HDFK�
FKDSWHU� DQG� WKHQ� WR� OLVWHQ� WR� SHGDJRJLFDO� DJHQW� DVVLVWHG� FKDSWHU� SUHVHQWDWLRQV�� $V�
SHGDJRJLFDO� DJHQW� DVVLVWHG� FKDSWHU� SUHVHQWDWLRQV� ZHUH� FDUULHG� RQ� LQ� D� FODVVURRP�
HQYLURQPHQW�� WKH� WHDFKHU� ZDV� DEOH� WR� PDNH� WKH� QHFHVVDU\� H[SODQDWLRQV� LQ� WLPH��
SUHYHQWLQJ� DQ\� GLVWUDFWLRQ� IURP� WKH� OHFWXUH�� $IWHU� SHGDJRJLFDO� DJHQW� DVVLVWHG� FKDSWHU�
SUHVHQWDWLRQ�� VWXGHQWV�ZHUH�DVNHG� WR�UH�DQVZHU�FKDSWHU� UHYLHZ� WHVWV��7KH�GLIIHUHQFH� LQ�
WLPH�VSHQW�RQ�DQVZHULQJ�WKH�TXHVWLRQV�DQG�LQ�WHVW�VFRUHV�ZHUH�REVHUYHG���

���� '$7$��$1$/<6,6�
2EVHUYDWLRQV�ZHUH�PDGH� WKDQNV� WR� WKH� UHVHDUFKHU¶V� MRXUQDO� LQ�RUGHU� WR�GHWHUPLQH�KRZ�
WKH� DFWLYLWLHV� LQ� 3URMHFW�EDVHG� /HDUQLQJ� $SSURDFK� ZHUH� GHVLJQHG�� 7KH� GDWD� IURP� WKH�
MRXUQDO�ZHUH�XVHG�DV�VXSSRUW�WR�WKH�DQVZHUV�WR�WKH�TXHVWLRQV�LQ�WKH�TXHVWLRQQDLUHV�DQG�
VWXGHQWV¶� YLHZV�� 7KXV�� WKH� YLHZV� DQG� EHKDYLRUV� RI� VWXGHQWV� DUH� H[DPLQHG� LQ� WHUPV� RI�
FRQVLVWHQF\��
�
,Q� WKH� VWDWLVWLFDO� DQDO\VLV� RI� WKH� GDWD�� LQ� RUGHU� WR� FRPSDUH� WKH� SUH�WHVW� DQG� SRVW�WHVW�
VXFFHVV� SRLQWV�� SDLUHG�VDPSOHV� W�WHVW�� WR� FRPSDUH� WKH� DWWLWXGHV� DQG� YLHZV� RI� VWXGHQWV��
LQGHSHQGHQW�VDPSOHV� W�WHVW�� WR� FRPSDUH� WKH� DWWLWXGHV� DQG� YLHZV� RI� VWXGHQWV� ZKHQ�
GLIIHUHQW� JURXSV� DUH� FRQVLGHUHG�� RQH�ZD\� DQDO\VLV� RI� YDULDQFH� �$129$�� ZDV� XVHG��



����

0RUHRYHU��FRUUHODWLRQ�FRHIILFLHQW�ZDV�XVHG�LQ�RUGHU�WR�LQWHUSUHW�WKH�UHODWLRQVKLS�EHWZHHQ�
VWXGHQWV¶� DWWLWXGHV� WRZDUGV� SURMHFW�EDVHG� OHDUQLQJ� DQG� WKHLU� VXFFHVV� LQ� +&,� FRXUVH�
SURMHFWV��7KH�VWDWLVWLFDO�DQDO\VHV�ZHUH�GRQH�RQ�6366�������7KH�VLJQLILFDQFH�RI�WKH�GDWD�
ZDV�WHVWHG�DW�WKH�VLJQLILFDQFH�OHYHO�RI������
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



����

����),1',1*6��	��5(68/76�

7KH�GDWD�IURP�PHDVXUHPHQW�WRROV�XVHG�LQ�RUGHU�WR�GHWHUPLQH�WKH�HIIHFWV�RI�SURMHFW�EDVHG�
OHDUQLQJ� DSSURDFK� LQ� SHGDJRJLFDO� DJHQW� DVVLVWHG� OHDUQLQJ� HQYLURQPHQW� ZHUH� DQDO\]HG�
ZLWK�VWDWLVWLFDO�WHFKQLTXHV�LQ�WKLV�VHFWLRQ��7KH�ILQGLQJV�IURP�WKH�DQDO\VHV�ZHUH�WDEXODWHG�
FRQVLGHULQJ� WKH�VXE�SUREOHPV�DQG�FRPPHQWV�ZHUH�PDGH�EDVHG�RQ�WKH�UHVXOWV�IURP�WKH�
GDWD���

���� ),1',1*6��21��352-(&7��%$6('��/($51,1*��$3352$&+�
x��,V�WKHUH�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�JHQGHUV�LQ�VWXGHQWV¶�DWWLWXGHV�WRZDUGV�SURMHFW�
EDVHG�OHDUQLQJ�DSSURDFK"�

�
7DEOH��������,QGHSHQGHQW�VDPSOHV�W�WHVW�UHVXOWV�RI�3%/$6�DFFRUGLQJ�WR�WKH�JHQGHUV�
*HQGHU� 1� ;� 6WG��'HY�� GI� W� S�

0DOH� ��� �������� ��������
)HPDOH� ��� �������� �������� ��� ������ �����

�
�
$FFRUGLQJ�WR�7DEOH������QR�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�JHQGHUV�LQ�VWXGHQWV
�YLHZV�RQ�
SURMHFW�EDVHG�OHDUQLQJ�DSSURDFK�ZDV�REVHUYHG��W ���  �������S!������$FFRUGLQJO\��ZH�FDQ�
DOVR� VD\� WKDW� WKH� UHODWLRQVKLS� EHWZHHQ�JHQGHU� DQG� VWXGHQWV¶� DWWLWXGHV� WRZDUGV� SURMHFW�
EDVHG�OHDUQLQJ�LV�QRW�VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH�OHYHO�RI�S��������
�
x��,V� WKHUH� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� VWXGHQWV� LQ� GLIIHUHQW� JURXSV� LQ� VWXGHQWV¶�
DWWLWXGHV�WRZDUGV�SURMHFW�EDVHG�OHDUQLQJ�DSSURDFK"��

�
7DEOH��������$129$�UHVXOWV�DFFRUGLQJ�WR�VWXGHQWV¶�DWWLWXGHV�LQ��

���������������������������3%/$6�IURP�GLIIHUHQW�JURXSV�
� 6XP�6T�� GI� 0HDQ�6T�� )� 3�

%HWZHHQ�*URXSV� ������ ��� ����� ����� �����
:LWKLQ�*URXSV� ������ ��� ����� � �

7RWDO� ������ ��� � � �



����

$FFRUGLQJ�WR�7DEOH������QR�VLJQLILFDQW�GLIIHUHQFH�ZDV�REVHUYHG�LQ�VWXGHQWV
�YLHZV�
RQ� SURMHFW�EDVHG� OHDUQLQJ� DSSURDFK� ZKHQ� GLIIHUHQW� JURXSV� ZHUH� WDNHQ� LQWR�
FRQVLGHUDWLRQ� �) ����� 	�
  ����� S!������ :H� FDQ� VD\� WKDW� WKH� UHODWLRQVKLS� EHWZHHQ�
GLIIHUHQW� JURXSV� DQG� VWXGHQWV¶� DWWLWXGHV� WRZDUGV� SURMHFW�EDVHG� OHDUQLQJ� LV� QRW�
VWDWLVWLFDOO\�VLJQLILFDQW�EHWZHHQ�����FRQILGHQFH�LQWHUYDO���
�
0HDQV� DQG� VWDQGDUG� GHYLDWLRQV� RI� VWXGHQWV¶� DWWLWXGHV� WRZDUGV� SURMHFW�EDVHG�
OHDUQLQJ�DSSURDFK�DFFRUGLQJ�WR�WKH�JURXSV�DUH�VKRZQ�LQ�7DEOH������
�
7DEOH��������0HDQV�DQG�VWDQGDUG�GHYLDWLRQV�RI�VWXGHQWV¶�DWWLWXGHV�LQ�3%/$6��
����������������������DFFRUGLQJ�WR�WKH�JURXSV��$129$�UHVXOWV��

*URXSV� 1� ;� 6WG��'HY��
*URXS��� �� �������� ��������
*URXS��� �� �������� ��������
*URXS��� �� �������� ��������
*URXS��� �� �������� ��������
*URXS��� �� �������� ��������
*URXS��� �� �������� ��������
*URXS��� �� �������� ��������
*URXS��� �� �������� ��������
*URXS��� �� �������� ��������
*URXS���� �� �������� ��������
*URXS���� �� �������� ��������
7RWDO� ��� �������� ��������

�
�
x��$UH� VWXGHQWV
� DWWLWXGHV� WRZDUGV� SURMHFW� EDVHG� OHDUQLQJ� DSSURDFK� DQG� ILQDO� SURMHFW�
JUDGHV�GLUHFWO\�SURSRUWLRQDO"�

�
�
�
�



����

7DEOH��������&RUUHODWLRQ�EHWZHHQ�VWXGHQWV¶�DWWLWXGHV�WRZDUGV�3%/�DSSURDFK�DQG��
�����������������������FRXUVH�DFKLHYHPHQWV�
� � 3URMHFW�

*UDGH�
$WWLWXGH�
0HDQ�

3HDUVRQ¶V�U� �� ���� ��� �
3� �� �����

)LQDO�3URMHFW�*UDGH�

1� ��� ���
3HDUVRQ¶�U� ���� ��� � ��

3� ����� ��
6WXGHQW¶V�$WWLWXGHV�0HDQ�7RZDUGV�
3URMHFW�%DVHG�/HDUQLQJ�$SSURDFK�

1� ��� ���
&RUUHODWLRQ�LV�VLJQLILFDQW�DW�WKH�����OHYHO����WDLOHG���
�
�
7KH� ILQDO� JUDGHV� RI� WKH� VWXGHQWV�ZHUH� GHWHUPLQHG� DIWHU� WKH� SURMHFW� SUHVHQWDWLRQV�� 7KH�
UHVXOWV�RI� VWXGHQWV¶�DWWLWXGHV�DFFRUGLQJ� WR� WKH�SURMHFW�EDVHG� OHDUQLQJ�DWWLWXGH�VFDOH�DQG�
ILQDO�SURMHFW�JUDGHV�DUH�FRPSDUHG�LQ�RUGHU�WR�H[DPLQH�WKH�UHODWLRQVKLS�EHWZHHQ�VWXGHQWV
�
DWWLWXGHV�WRZDUGV�SURMHFW�EDVHG�OHDUQLQJ�DQG�VXFFHVV�LQ�WKH�FRXUVH���
�
:KHQ�7DEOH�����LV�DQDO\]HG��LW�FDQ�EH�VHHQ�WKDW�WKHUH�LV�D�SRVLWLYH�GLUHFW�UHODWLRQVKLS�LQ�
����VLJQLILFDQFH�OHYHO��U ������S!�����EHWZHHQ�WKH�DWWLWXGH�DYHUDJH�RI�VWXGHQWV�WRZDUGV�
SURMHFW��EDVHG�OHDUQLQJ�DQG�ILQDO�SURMHFW�JUDGHV��,W�FDQ�EH�VDLG�WKDW�VWXGHQWV�ZKR�UHFHLYH�
LQVWUXFWLRQ�ZLWK�SURMHFW�EDVHG�OHDUQLQJ�DSSURDFK�DUH�SOHDVHG�ZLWK�WKH�DSSURDFK�DQG�WKHLU�
VXFFHVV�LPSURYHV�ZLWK�WKLV�DSSURDFK���

���� ),1',1*6��21��3('$*2*,&$/��$*(17��$66,67('��/($51,1*�
x��,V� WKHUH� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� JHQGHUV� LQ� VWXGHQWV¶� DWWLWXGHV� WRZDUGV�
SHGDJRJLFDO�DJHQW�DVVLVWHG�OHDUQLQJ�HQYLURQPHQW"��

�
�
�
�
�



����

7DEOH��������,QGHSHQGHQW�VDPSOHV�W�WHVW�UHVXOWV�RI�3$66�DFFRUGLQJ�WR�WKH�JHQGHUV�
*HQGHU� 1� ;� 6WG��'HY�� GI� W� 3�

0DOH� ��� ����� ��������
)HPDOH� ��� �������� �������� ��� ����� �����

�
�
$FFRUGLQJ�WR�7DEOH������QR�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�JHQGHUV�LQ�VWXGHQWV
�YLHZV�RQ�
SHGDJRJLFDO� DJHQW� DVVLVWHG� OHDUQLQJ� HQYLURQPHQW� ZDV� REVHUYHG� �W ���  ������ S!������
$FFRUGLQJO\�� ZH� FDQ� DOVR� VD\� WKDW� WKH� UHODWLRQVKLS� EHWZHHQ� JHQGHU� DQG� VWXGHQWV¶�
DWWLWXGHV� WRZDUGV� SHGDJRJLFDO� DJHQW� DVVLVWHG� OHDUQLQJ� HQYLURQPHQW� LV� QRW� VWDWLVWLFDOO\�
VLJQLILFDQW�DW�WKH�OHYHO�RI�S�������
�
x��,V� WKHUH� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� VWXGHQWV� LQ� GLIIHUHQW� JURXSV� LQ� VWXGHQWV¶�
DWWLWXGHV�WRZDUGV�SHGDJRJLFDO�DJHQW�DVVLVWHG�OHDUQLQJ�HQYLURQPHQW"��

�
7DEOH��������$129$�UHVXOWV�DFFRUGLQJ�WR�VWXGHQWV¶�DWWLWXGHV�LQ�3$66��
����������������������IURP�GLIIHUHQW�JURXSV�

� 6XP�6T�� 6WG��'HY�� 0HDQ�6T�� )� 3�
%HWZHHQ�*URXSV� ������� ��� ������ ������ �����
:LWKLQ�*URXSV� ������� � ��� ����� � �

7RWDO� ������� ��� � � �
�
�
$FFRUGLQJ� WR� 7DEOH� ����� D� VLJQLILFDQW� GLIIHUHQFH� ZDV� REVHUYHG� LQ� VWXGHQWV
� YLHZV� RQ�
SHGDJRJLFDO�DJHQW�DVVLVWHG�OHDUQLQJ�HQYLURQPHQW�ZKHQ�GLIIHUHQW�JURXSV�ZHUH�WDNHQ�LQWR�
FRQVLGHUDWLRQ��) ����� 	
  �������S�������:H�FDQ�VD\�WKDW�WKH�UHODWLRQVKLS�EHWZHHQ�GLIIHUHQW�
JURXSV�DQG�VWXGHQWV¶�DWWLWXGHV�WRZDUGV�SHGDJRJLFDO�DJHQW�DVVLVWHG�OHDUQLQJ�HQYLURQPHQW�
LV�VWDWLVWLFDOO\�VLJQLILFDQW�EHWZHHQ�����FRQILGHQFH�LQWHUYDO��
�
0HDQV� DQG� VWDQGDUG� GHYLDWLRQV� RI� VWXGHQWV¶� DWWLWXGHV� WRZDUGV� SHGDJRJLFDO� DJHQW�
DVVLVWHG�OHDUQLQJ�HQYLURQPHQW�DFFRUGLQJ�WR�WKH�JURXSV�LV�VKRZQ�LQ�7DEOH������
�
�



����

7DEOH��������0HDQV�DQG�VWDQGDUG�GHYLDWLRQV�RI�VWXGHQWV¶�DWWLWXGHV�LQ�3$66��
���������������������������DFFRUGLQJ�WR�JURXSV��$129$�UHVXOWV��

*URXSV� 1� ;� 6WG��'HY��
*URXS��� �� �������� ��������
*URXS��� �� �������� ��������
*URXS��� �� �������� ��������
*URXS��� �� �������� ��������
*URXS��� �� �������� ���������
*URXS��� �� �������� ��������
*URXS��� �� �������� ��������
*URXS��� �� �������� ��������
*URXS��� �� �������� ��������
*URXS���� �� �������� ��������
*URXS���� �� �������� ��������
7RWDO� ��� �������� ��������

���� ),1',1*6��21��&2856(��&217(17��3(5&(37,21��$&+,(9(0(17��
$1'��678'(176¶��$77,78'(6�

x��,V� WKHUH� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� JHQGHUV� LQ� VWXGHQWV¶� DWWLWXGHV� WRZDUGV�
SHUFHSWLRQ�RI�FRXUVH�FRQWHQW"�

�
7DEOH��������,QGHSHQGHQW�VDPSOHV�W�WHVW�UHVXOWV�RI�3&&$6�DFFRUGLQJ�WR�WKH�JHQGHUV�
*HQGHU� 1� ;� 6V� GI� W� 3�

0DOH� ��� ������� �������
)HPDOH� ��� ������� ������� ��� ������ �����

�
�
$FFRUGLQJ�WR�7DEOH������QR�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�JHQGHUV�LQ�VWXGHQWV
�DWWLWXGHV�
RQ�SHUFHSWLRQ�RI�FRXUVH�FRQWHQW�ZDV�REVHUYHG��W ���  �������S!������$FFRUGLQJO\��ZH�FDQ�
DOVR�VD\�WKDW�WKH�UHODWLRQVKLS�EHWZHHQ�JHQGHU�DQG�VWXGHQWV¶�DWWLWXGHV�WRZDUGV�SHUFHSWLRQ�
RI�FRXUVH�FRQWHQW�LV�QRW�VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH�OHYHO�RI�S��������
�



����

x��,V� WKHUH� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� VWXGHQWV� LQ� GLIIHUHQW� JURXSV� LQ� VWXGHQWV¶�
DWWLWXGHV�WRZDUGV�SHUFHSWLRQ�RI�FRXUVH�FRQWHQW"��

�
7DEOH��������0HDQV�DQG�VWDQGDUG�GHYLDWLRQV�RI�VWXGHQWV¶�DWWLWXGHV�LQ�3&&$6�
��������������������DFFRUGLQJ�WR�JURXSV��$129$�UHVXOWV��

*URXSV� 1� ;� 6WG��'HY��
*URXS��� �� ������� �������
*URXS��� �� ������� �������
*URXS��� �� ������� �������
*URXS��� �� ������� �������
*URXS��� �� ������� �������
*URXS��� �� ������� �������
*URXS��� �� ������� �������
*URXS��� �� ������� �������
*URXS��� �� ������� �������
*URXS���� �� ������� �������
*URXS���� �� ������� �������
7RWDO� ��� ������� �������

�
�
0HDQV� DQG� VWDQGDUG� GHYLDWLRQV� RI� VWXGHQWV¶� DWWLWXGHV� WRZDUGV� SHUFHSWLRQ� RI� FRXUVH�
FRQWHQW�DFFRUGLQJ�WR�WKH�JURXSV�LV�VKRZQ�LQ�7DEOH������
�

7DEOH���������$129$�UHVXOWV�DFFRUGLQJ�WR�VWXGHQWV¶�DWWLWXGHV�LQ��
����������������������������3&&$6�IURP�GLIIHUHQW�JURXSV�

� 6XP�6T�� 6WG��'HY�� 0HDQ�6T�� )� 3�
%HWZHHQ�*URXSV� ������ ��� ����� ������ �����
:LWKLQ�*URXSV� ������ ��� ����� � �

7RWDO� ������ ��� � � �
�
�
$FFRUGLQJ�WR�7DEOH�������QR�VLJQLILFDQW�GLIIHUHQFH�ZDV�REVHUYHG�LQ�VWXGHQWV
�DWWLWXGHV�RQ�
SHUFHSWLRQ� RI� FRXUVH� FRQWHQW� ZKHQ� GLIIHUHQW� JURXSV� ZHUH� WDNHQ� LQWR� FRQVLGHUDWLRQ�



����

�) ����� 	
  ������� S!������:H� FDQ� VD\� WKDW� WKH� UHODWLRQVKLS� EHWZHHQ� GLIIHUHQW� JURXSV� DQG�
VWXGHQWV¶� DWWLWXGHV�SHUFHSWLRQ�RI� FRXUVH�FRQWHQW� LV�QRW� VWDWLVWLFDOO\� VLJQLILFDQW� EHWZHHQ�
����FRQILGHQFH�LQWHUYDO���
�
x��$UH�VWXGHQWV
�DWWLWXGHV�WRZDUGV�SHUFHSWLRQ�RI�FRXUVH�FRQWHQW�DQG�ILQDO�SURMHFW�JUDGHV�
GLUHFWO\�SURSRUWLRQDO"�

�
7DEOH���������&RUUHODWLRQ�EHWZHHQ�VWXGHQWV¶�DWWLWXGHV�WRZDUGV�SHUFHSWLRQ�RI�FRXUVH�
�����������������������FRQWHQWV�DQG�FRXUVH�DFKLHYHPHQWV�
� � 3URMHFW� 0HDQ�$WWLWXGH�

3HDUVRQ¶V�U� �� ���� � �
3� �� �����

)LQDO�3URMHFW�*UDGH�

1� ��� ���
3HDUVRQ¶V�U� ���� � � ��

3� ����� ��
6WXGHQW¶V�$WWLWXGHV¶�0HDQ�7RZDUGV�
3HUFHSWLRQ�RI�&RXUVH�&RQWHQWV�

1� ��� ���
�&RUUHODWLRQ�LV�VLJQLILFDQW�DW�WKH�����OHYHO����WDLOHG���
�
�
7KH�UHVXOWV�RI�VWXGHQWV¶�DWWLWXGHV�DFFRUGLQJ�WR�WKH�SHUFHSWLRQ�RI�FRXUVH�FRQWHQW�DWWLWXGH�
VFDOH�DQG�ILQDO�SURMHFW�JUDGHV�DUH�FRPSDUHG�LQ�RUGHU�WR�H[DPLQH�WKH�UHODWLRQVKLS�EHWZHHQ�
VWXGHQWV
�DWWLWXGHV�WRZDUGV�SHUFHSWLRQ�RI�FRXUVH�FRQWHQW�DQG�VXFFHVV�LQ�WKH�FRXUVH���
�
:KHQ�7DEOH������LV�DQDO\]HG��LW�FDQ�EH�VHHQ�WKDW�WKHUH�LV�D�SRVLWLYH�GLUHFW�UHODWLRQVKLS�LQ�
����VLJQLILFDQFH�OHYHO��U ������S!�����EHWZHHQ�WKH�DWWLWXGH�DYHUDJH�RI�VWXGHQWV�WRZDUGV�
WKH� SHUFHSWLRQ�RI� FRXUVH�FRQWHQW�DQG� ILQDO� SURMHFW� JUDGHV�� ,W� FDQ�EH� VDLG� WKDW� VWXGHQWV�
ZKR�UHFHLYH�LQVWUXFWLRQ�ZLWK�SHGDJRJLFDO�DJHQW�DVVLVWHG�SURMHFW�EDVHG�OHDUQLQJ�DSSURDFK�
DUH�SOHDVHG�ZLWK�WKLV�DSSURDFK�DQG�LW�LPSURYHV�WKHLU�VXFFHVV���
�
x��,V� WKHUH� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� SUH�WHVW� DQG� SRVW�WHVW� UHVXOWV� LQ� VWXGHQWV¶�
DWWLWXGHV�WRZDUGV�SHUFHSWLRQ�RI�FRXUVH�FRQWHQWV"�

�
3HUFHSWLRQ� RI� FRXUVH� FRQWHQW� DWWLWXGH� VFDOH� ZDV� DSSOLHG� WR� VWXGHQWV� DV� SUH�WHVW� DW� WKH�
EHJLQQLQJ� RI� WKH� VHPHVWHU� LQ� RUGHU� WR� ILQG� RXW� LI� VWXGHQWV� ZHUH� DZDUH� RI� WKH� FRXUVH�



����

FRQWHQWV�ZKLFK�DUH�DERXW� WKH�SURMHFW�VWHSV� LQ�KXPDQ�FRPSXWHU� LQWHUDFWLRQ�FRXUVH��7KH�
VDPH�VXUYH\�ZDV�DSSOLHG�WR�VWXGHQWV�DJDLQ�DIWHU�VWXGHQWV�KDYH�ILQLVKHG�WKHLU�SURMHFWV�DQG�
KDYH� OHDUQHG� WKH� SURMHFW� WRSLFV�� 7KH� SXUSRVH�ZDV� WR� FKHFN� WR�ZKDW� H[WHQW� WKH� FRXUVH�
FRQWHQWV�RI�SURMHFW�EDVHG�+&,�FRXUVH�ZDV�HIIHFWLYH��
�
7DEOH���������3DLUHG�VDPSOHV�W�WHVW�UHVXOWV�DFFRUGLQJ�WR�WKH�SUH�WHVW�DQG�SRVW�WHVW��

�������������������������UHVXOWV�IRU�WKH�FRXUVH�FRQWHQWV�RI�SURMHFW�EDVHG�+&,�FRXUVH�
� ;� ¨;� 1� 6WG��'HY�� GI� W� 3�

3RVW�7HVW� ������� ��� �������
3UH�7HVW� ������� ������� ��� ������� ��� ������ �����

�
7KH�UHVXOWV�RI�SDLUHG�VDPSOHV�W�WHVWV�UHVXOWV�IRU�WKH�FRXUVH�FRQWHQWV�RI�SURMHFW�EDVHG�+&,�
FRXUVH�DUH�SUHVHQWHG�LQ�7DEOH������LQ�RUGHU�WR�GHWHUPLQH�ZKHWKHU�WKHUH�LV�D�VLJQLILFDQW�
GLIIHUHQFH� EHWZHHQ� WKH� VWXGHQWV¶� UHVSRQVHV� IRU� SUH�WHVW� DQG� SRVW�WHVW� UHVXOWV� LQ�
SHUFHSWLRQ�RI�FRXUVH�FRQWHQW�DWWLWXGH�VFDOH��$FFRUGLQJ�WR�WKH�GDWD�LQ�WKH�WDEOH��ZKLOH�WKH�
DYHUDJH�JUDGH�RI�SUH�WHVWV�ZDV������� WKH�DYHUDJH�JUDGH�RI�SRVW�WHVWV�ZDV������� WKDW� LV��
WKHUH�ZDV�DQ�LQFUHDVH�DERXW������SRLQWV�EHWZHHQ�WKH�WHVWV���
�
$FFRUGLQJ� WR� WKHVH� GDWD�� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� SUH�WHVW� DQG� SRVW�WHVW�
HYDOXDWLRQV� IRU�SHUFHSWLRQ�RI�FRXUVH�FRQWHQW� VXUYH\V�ZDV�REVHUYHG� �W � 
  �������S!������
7KHUHIRUH�� ZH� FDQ� VD\� WKDW� WKH� GLIIHUHQFH� EHWZHHQ� SUH� DQG� SRVW� WHVW� HYDOXDWLRQV� RI�
SHUFHSWLRQ� RI� FRXUVH� FRQWHQW� VXUYH\V� LV� VWDWLVWLFDOO\� PHDQLQJIXO� EHWZHHQ� ����
FRQILGHQFH�LQWHUYDO��

���� ),1',1*6�21�&+$37(5�5(9,(:�7(676�
x��,V� WKHUH� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� SUH�WHVW� DQG� SRVW�WHVW� UHVXOWV� LQ� VWXGHQWV¶�
FKDSWHU�UHYLHZ�DVVHVVPHQWV"�

�
&KDSWHU� UHYLHZ� WHVWV� ZHUH� DSSOLHG� WR� VWXGHQWV� DV� SUH�WHVWV� EHIRUH� WKH� FKDSWHUV� ZHUH�
FRYHUHG�LQ�RUGHU�WR�FKHFN�WKH�SHUFHSWLRQ�RI�FRXUVH�FRQWHQWV�LQ�ZHE�PHGLXP��7KH�VDPH�
WHVWV�ZHUH�DSSOLHG� WR� VWXGHQWV� LQ� WKH�+&,� FRXUVH� DJDLQ�DIWHU� VWXGHQWV� FRYHUHG� FKDSWHU�
FRQWHQWV� ZLWK� SHGDJRJLFDO� DJHQW� DVVLVWHG� RQOLQH�� 7KH� SXUSRVH� ZDV� WR� FKHFN� WR� ZKDW�
H[WHQW�WKH�SHGDJRJLFDO�DJHQW�DVVLVWHG�LQVWUXFWLRQ�LQ�ZHE�PHGLXP�ZDV�HIIHFWLYH���



����

7DEOH���������3DLUHG�VDPSOHV�W�WHVW�UHVXOWV�DFFRUGLQJ�WR�WKH�SUH�WHVW�DQG�SRVW�WHVW��
�������������������������UHVXOWV�RI�FKDSWHU�UHYLHZ�WHVWV�

� ;� ¨;� 1� 6WG��'HY�� GI� W� 3�
3RVW�7HVW�*UDGH� ������� ��� ��������
3UH�7HVW�*UDGH� ������� �������� ��� �������� ��� ������ �����

3UH�7HVW�'XUDWLRQ� ��������V� ��� ��������
3RVW�7HVW�'XUDWLRQ� ��������V� ��������V� ��� �������� ��� ������ �����

�
�
7KH�UHVXOWV�RI�SDLUHG�VDPSOHV�W�WHVWV�DUH�SUHVHQWHG�LQ�7DEOH������LQ�RUGHU�WR�GHWHUPLQH�
ZKHWKHU� WKHUH� LV� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� SUH�WHVW� DQG� SRVW�WHVW� UHVXOWV��
$FFRUGLQJ� WR� WKH�GDWD� LQ� WKH� WDEOH��ZKLOH� WKH�DYHUDJH�JUDGH�RI�SUH�WHVWV�ZDV������� WKH�
DYHUDJH� JUDGH�RI� SRVW�WHVWV�ZDV������� WKDW� LV�� WKHUH�ZDV�DQ� LQFUHDVH�DERXW� �����SRLQWV�
EHWZHHQ� WKH� WHVWV��:KHQ�ZH�FRPH� WR� WKH�GLIIHUHQFHV� LQ� WKH� WHVW�GXUDWLRQV��ZH�FDQ�VD\�
WKDW�ZKLOH�WKH�DYHUDJH�SHULRG�RI�WLPH�LQ�ZKLFK�VWXGHQWV�GLG�SUH�WHVWV�ZHUH�����VHFRQGV��
WKH�DYHUDJH�WLPH�SHULRG�RI�WKH�SRVW�WHVWV�GHFUHDVHG�WR�DERXW�����VHFRQGV���
�
$FFRUGLQJ� WR� WKHVH� GDWD�� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� SUH�WHVW� DQG� SRVW�WHVW�
HYDOXDWLRQV�RI�FKDSWHU�UHYLHZV�ZDV�REVHUYHG��W � 
  �������S!������7KHUHIRUH��ZH�FDQ�VD\�
WKDW� WKH� GLIIHUHQFH� EHWZHHQ� SUH� DQG� SRVW� WHVW� HYDOXDWLRQV� RI� FKDSWHU� UHYLHZ� WHVWV� LV�
VWDWLVWLFDOO\�PHDQLQJIXO�EHWZHHQ�����FRQILGHQFH�LQWHUYDO��
�
�
�
�
�
�
�
�
�
�
�
�



����

����&21&/86,21�

7KH�FRQFOXVLRQV�GUDZQ�ZLWK�WKH�GDWD�REWDLQHG�LQ�WKH�UHVHDUFK�DQG�WKH�UHFRPPHQGDWLRQV�
SXW�IRUZDUG�DUH�LQFOXGHG�LQ�WKLV�VHFWLRQ��

���� 5(68/76�
7KH� HIIHFWV� RI� 3URMHFW�%DVHG� /HDUQLQJ� DSSURDFK� LQ� SHGDJRJLFDO� DJHQW� DVVLVWHG� +&,�
FRXUVH� RQ� VWXGHQWV¶� YLHZV� DQG� DFDGHPLF� VXFFHVV� ZHUH� H[DPLQHG�� 7KH� FRQFOXVLRQV�
REWDLQHG�ZLWK�WKH�KHOS�RI�VXE�SUREOHPV�DUH�OLVWHG�EHORZ���
�

D�� 7KHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�DFFRUGLQJ�WR�JHQGHU�LQ�WKH�DWWLWXGHV�WRZDUGV�
SURMHFW�EDVHG� OHDUQLQJ� DSSURDFK� RI� +&,� VWXGHQWV�� WR� ZKRP� 3URMHFW�%DVHG�
/HDUQLQJ� PHWKRG� LQ� 3HGDJRJLFDO� $JHQW� $VVLVWHG� /HDUQLQJ� (QYLURQPHQW� ZDV�
DSSOLHG�� KRZHYHU�� IHPDOH� VWXGHQWV¶� DWWLWXGHV� WRZDUGV� 3URMHFW�%DVHG� /HDUQLQJ�
DSSURDFK�ZHUH�D�OLWWOH�KLJKHU�WKDQ�WKRVH�RI�PDOHV��
�

E�� 7KHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�DFFRUGLQJ�WR�JURXSV�LQ�WKH�DWWLWXGHV�WRZDUGV�
SURMHFW�EDVHG� OHDUQLQJ�DSSURDFK�RI�+&,� VWXGHQWV�� WR�ZKRP�3HGDJRJLFDO�$JHQW�
$VVLVWHG�3URMHFW�%DVHG�/HDUQLQJ�PHWKRG�ZDV�DSSOLHG��
�
7KLV�FRQFOXVLRQ�PD\�EH�UHODWHG�WR�WKH�IDFW�WKDW�WKH�VWXGHQWV�ZDV�FKRVHQ�UDQGRPO\�
UHJDUGOHVV�RI�WKHLU�DFDGHPLF�OHYHOV��LQWHUHVWV�RU�JHQGHUV���
�

F�� 7KHUH�ZDV�D�VLJQLILFDQW�SRVLWLYH�OLQHDU�UHODWLRQVKLS�EHWZHHQ�WKH�DWWLWXGHV�WRZDUGV�
SURMHFW�EDVHG�OHDUQLQJ�DSSURDFK�DQG�WKHLU�ILQDO�SURMHFW�JUDGHV�RI�+&,�VWXGHQWV��WR�
ZKRP�3HGDJRJLFDO�$JHQW�$VVLVWHG�3URMHFW�%DVHG�/HDUQLQJ�PHWKRG�ZDV�DSSOLHG��
�
,W�ZDV�REVHUYHG�WKDW�WKH�VWXGHQWV�ZKR�ZHUH�PRUH�VXFFHVVIXO�LQ�ILQDO�SURMHFWV�KDG�
JLYHQ�PRUH�SRVLWLYH�DQVZHUV�,Q�3URMHFW�%DVHG�/HDUQLQJ�DSSURDFK�TXHVWLRQQDLUH��
$FFRUGLQJ� WR� WKLV� UHVXOW�� LW� FDQ� EH� VDLG� WKDW� VWXGHQWV�� WR� ZKRP� 3URMHFW�%DVHG�
/HDUQLQJ� PHWKRG� LQ� 3HGDJRJLFDO� $JHQW� $VVLVWHG� /HDUQLQJ� (QYLURQPHQW� ZDV�
DSSOLHG��DUH�SOHDVHG�ZLWK�WKLV�DSSURDFK��DQG�WKH�DSSURDFK�KDV�SRVLWLYH�HIIHFWV�RQ�
VWXGHQWV
�DFKLHYHPHQWV��



����

�
G�� 7KHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�DFFRUGLQJ�WR�JHQGHU�LQ�WKH�DWWLWXGHV�WRZDUGV�

3HGDJRJLFDO� $JHQW� $VVLVWHG� /HDUQLQJ� HQYLURQPHQW� RI� +&,� VWXGHQWV�� WR�ZKRP�
3URMHFW�%DVHG� /HDUQLQJ� PHWKRG� LQ� 3HGDJRJLFDO� $JHQW� $VVLVWHG� /HDUQLQJ�
(QYLURQPHQW� ZDV� DSSOLHG�� KRZHYHU�� IHPDOH� VWXGHQWV¶� DWWLWXGHV� WRZDUGV�
3HGDJRJLFDO� $JHQW� $VVLVWHG� /HDUQLQJ� (QYLURQPHQW� ZHUH� D� OLWWOH� KLJKHU� WKDQ�
WKRVH�RI�PDOHV��
�

H�� 6LJQLILFDQW� GLIIHUHQFHV� ZHUH� REVHUYHG� DFFRUGLQJ� WR� JURXSV� LQ� WKH� DWWLWXGHV�
WRZDUGV� 3HGDJRJLFDO� $JHQW� $VVLVWHG� /HDUQLQJ� DSSURDFK� RI� +&,� VWXGHQWV�� WR�
ZKRP�3HGDJRJLFDO�$JHQW�$VVLVWHG�3URMHFW�%DVHG�/HDUQLQJ�0HWKRG�ZDV�DSSOLHG��
�
7KLV�FRQFOXVLRQ�PD\�EH�GXH�WR�WKH�IDFW�WKDW�WKH�3HGDJRJLFDO�$JHQW�6DWLVIDFWLRQ�
6XUYH\�ZDV�DSSOLHG�DIWHU� WKH�ZKROH� VHPHVWHU�DQG�GXULQJ� WKH� VHPHVWHU� VWXGHQWV�
PD\� KDYH� LQIOXHQFHG� HDFK� RWKHU¶V� LGHDV� LQ� WKHLU� RZQ� JURXSV� RQ� 3HGDJRJLFDO�
$JHQW�$VVLVWHG�/HDUQLQJ�(QYLURQPHQW��
�

I�� 7KHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�DFFRUGLQJ�WR�JHQGHU�LQ�WKH�DWWLWXGHV�WRZDUGV�
3HUFHSWLRQ� 2I� &RXUVH� &RQWHQWV� RI� +&,� VWXGHQWV�� WR� ZKRP� 3URMHFW�%DVHG�
/HDUQLQJ� PHWKRG� LQ� 3HGDJRJLFDO� $JHQW� $VVLVWHG� /HDUQLQJ� (QYLURQPHQW� ZDV�
DSSOLHG�� KRZHYHU�� IHPDOH� VWXGHQWV¶� DWWLWXGHV� WRZDUGV� 3HUFHSWLRQ� 2I� &RXUVH�
&RQWHQWV�ZHUH�D�OLWWOH�KLJKHU�WKDQ�WKRVH�RI�PDOHV��
�

J�� 7KHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�DFFRUGLQJ�WR�JURXSV�LQ�WKH�DWWLWXGHV�WRZDUGV�
3HUFHSWLRQ�2I�&RXUVH�&RQWHQWV� RI�+&,� VWXGHQWV�� WR�ZKRP�3HGDJRJLFDO�$JHQW�
$VVLVWHG�3URMHFW�%DVHG�/HDUQLQJ�PHWKRG�ZDV�DSSOLHG��
�
7KLV�FRQFOXVLRQ�PD\�EH�UHODWHG�WR�WKH�IDFW�WKDW�WKH�VWXGHQWV�ZDV�FKRVHQ�UDQGRPO\�
UHJDUGOHVV�RI�WKHLU�DFDGHPLF�OHYHOV��LQWHUHVWV�RU�JHQGHUV���
�

K�� 7KHUH�ZDV�D�VLJQLILFDQW�SRVLWLYH�OLQHDU�UHODWLRQVKLS�EHWZHHQ�WKH�DWWLWXGHV�WRZDUGV�
WKH�SHUFHSWLRQ�RI�FRXUVH�FRQWHQWV�DQG�WKHLU�ILQDO�SURMHFW�JUDGHV�RI�+&,�VWXGHQWV��
WR� ZKRP� 3HGDJRJLFDO� $JHQW� $VVLVWHG� 3URMHFW�%DVHG� /HDUQLQJ� PHWKRG� ZDV�
DSSOLHG�
�



����

,W�ZDV�REVHUYHG�WKDW�WKH�VWXGHQWV�ZKR�ZHUH�PRUH�VXFFHVVIXO�LQ�ILQDO�SURMHFWV�KDG�
JLYHQ� PRUH� SRVLWLYH� DQVZHUV� LQ� 3HUFHSWLRQ� 2I� &RXUVH� &RQWHQWV� DWWLWXGH�
TXHVWLRQQDLUH�� $FFRUGLQJ� WR� WKLV� UHVXOW�� LW� FDQ� EH� VDLG� WKDW� VWXGHQWV�� WR� ZKRP�
3URMHFW�%DVHG� /HDUQLQJ� PHWKRG� LQ� 3HGDJRJLFDO� $JHQW� $VVLVWHG� /HDUQLQJ�
(QYLURQPHQW�ZDV�DSSOLHG��DUH�SOHDVHG�ZLWK�WKLV�DSSURDFK��DQG�WKH�DSSURDFK�KDV�
SRVLWLYH�HIIHFWV�RQ�VWXGHQWV
�VXFFHVV��
�

L�� 6LJQLILFDQW�GLIIHUHQFHV�ZHUH�IRXQG�RXW�LQ�WKH�SUH�WHVW�DQG�SRVW�WHVWV�HYDOXDWLRQV�
IRU� WKH� 3HUFHSWLRQ� 2I� &RXUVH� &RQWHQW� VXUYH\� UHVXOWV� LQ� +&,� FRXUVH� ZKLFK� LV�
WDXJKW�ZLWK�3HGDJRJLFDO�$JHQW�$VVLVWHG�3URMHFW�%DVHG�/HDUQLQJ�DSSURDFK��
�
$FFRUGLQJ�WR�WKLV�UHVXOW��LW�FDQ�EH�VDLG�WKDW�+&,�FRXUVH��LQ�ZKLFK�3URMHFW�%DVHG�
/HDUQLQJ�$SSURDFK� LQ�3HGDJRJLFDO�$JHQW�$VVLVWHG�/HDUQLQJ�(QYLURQPHQW�ZDV�
DSSOLHG�� KDG� SRVLWLYH� HIIHFWV� RQ� VWXGHQWV¶� DFKLHYHPHQWV� DQG� VWXGHQWV¶� DWWLWXGHV�
WRZDUGV�WKH�SHUFHSWLRQ�RI�+&,�FRXUVH¶V�FRQWHQWV��DQG�VWXGHQW�ZHUH�SOHDVHG�ZLWK�
WKH�DSSURDFK��
�

M�� 6LJQLILFDQW�GLIIHUHQFHV�ZHUH�IRXQG�RXW�LQ�WKH�SUH�WHVW�DQG�SRVW�WHVWV�HYDOXDWLRQV�
RI�+&,�VWXGHQWV�� WR�ZKRP�3HGDJRJLFDO�$JHQW�$VVLVWHG�3URMHFW�%DVHG�/HDUQLQJ�
PHWKRG�ZDV�DSSOLHG��
�
$FFRUGLQJ�WR�WKLV�UHVXOW��LW�FDQ�EH�VDLG�WKDW�+&,�FRXUVH��LQ�ZKLFK�SURMHFW�EDVHG�
OHDUQLQJ� PHWKRG� LQ� SHGDJRJLFDO� DJHQW� DVVLVWHG� OHDUQLQJ� HQYLURQPHQW� ZDV�
DSSOLHG�� KDG� SRVLWLYH� HIIHFWV� RQ� VWXGHQWV¶� DFKLHYHPHQWV�� DQG� VWXGHQW� ZHUH�
SOHDVHG�ZLWK�WKH�DSSURDFK��
�

$FFRUGLQJ� WR� WKLV� UHVHDUFK�� LW� FDQ� EH� VDLG� WKDW� +&,� FRXUVH� LQ� ZKLFK� SURMHFW�EDVHG�
OHDUQLQJ�PHWKRG� LQ� SHGDJRJLFDO� DJHQW� DVVLVWHG� OHDUQLQJ� HQYLURQPHQW�ZDV� DSSOLHG�� KDV�
LQIOXHQFH� RQ� VWXGHQWV¶� DWWLWXGHV� WRZDUGV� WKH� FRXUVH� DQG� WKHLU� DFDGHPLF� VXFFHVV�� 7KDW�
SURMHFW�EDVHG� OHDUQLQJ� DSSURDFK� FRYHULQJ� KXPDQ�FRPSXWHU� LQWHUDFWLRQ� LQ� VRIWZDUH�
HQJLQHHULQJ� ILHOG� PD\� EH� HIIHFWLYH� LQ� UHDFKLQJ� WKH� JRDOV� ZKHQ� XVHG� LQ� FODVVURRP�
HQYLURQPHQW�ZLWK�SHGDJRJLFDO�DJHQW�DVVLVWDQFH�LV�XQGHU�FRQVLGHUDWLRQ��



����

���� 5(&200(1'$7,216�21�)8785(�5(6($5&+(6�
��� 7KLV� VWXG\�ZDV�DSSOLHG�RQ� D� VPDOO� VDPSOH� JURXS�FRQVLVWLQJ� ��� VWXGHQWV��0RUH�

PHDQLQJIXO�UHVXOWV�PD\�EH�REWDLQHG�ZLWK�PRUH�FURZGHG�VDPSOHV��
����������������������������������������������������������������������������������������������������������������������������������������������������������������������

��� ,Q� WKLV� VWXG\��ZH�XVHG�SUH�H[LVWLQJ�SHGDJRJLFDO�DJHQWV� WKDW�DUH�DOUHDG\�XVHG� LQ�
GLIIHUHQW� VWXGLHV�� 1HZ� SHGDJRJLFDO� DJHQWV� PD\� EH� GHVLJQHG� DQG� WKHLU�
DSSHDUDQFHV�PD\�EH�FKDQJHG�DFFRUGLQJ�WR�WKH�VWXGHQWV¶�DJHV��JHQGHUV�RU�OHYHO�RI�
HGXFDWLRQ��
�

��� ,Q� QH[W� UHVHDUFKHV�� LW� PD\� EH� SURYLGHG� JXLGDQFH� DSSOLFDWLRQV� E\� SHGDJRJLFDO�
DJHQWV� DQG� FRPSHWHQFLHV� RI� DJHQWV� RQ� SURMHFW� HYDOXDWLRQ� SURFHVV� PD\� EH�
GHYHORSHG��

�
��� ,Q� WKLV� VWXG\�� QRW� MXVW� SHGDJRJLFDO� DJHQWV� ZDV� XVHG�� EXW� DOVR� VWXGHQW�WHDFKHU�

UHODWLRQVKLS� KDV� XVHG�ZKHQ� LW� LV�QHFHVVDU\��3HGDJRJLFDO� DJHQWV¶� HPRWLRQDO� DQG�
FRJQLWLYH� VNLOOV� PD\� EH� GHYHORSHG� DV� VWXGHQW�DJHQW� UHODWLRQVKLS� LQ� FODVVURRP�
HQYLURQPHQWV��6RXQG��/LJKW��0RWLRQ�6HQVLWLYH�3HGDJRJLFDO�$JHQW�'HVLJQV���
�

��� 7KH�HIIHFWV�RI�SURMHFW�EDVHG�OHDUQLQJ�DSSURDFK�RQ�VWXGHQWV¶�VXFFHVV�DQG�DWWLWXGHV�
ZHUH� H[DPLQHG� LQ� WKLV� VWXG\�� 3URMHFW�EDVHG� OHDUQLQJ� DSSURDFK� PD\� EH� DOVR�
H[DPLQHG�LQ�WHUPV�RI�IHDWXUHV�OLNH�ORJLFDO�WKLQNLQJ��SHUPDQHQF\��FUHDWLYLW\��VHOI�
VXIILFLHQF\��FRJQLWLYH�LQWHOOLJHQFH��HWF���
�

��� 7KH�HIIHFWV�RI�SURMHFW�EDVHG�OHDUQLQJ�RQ�+&,�FRXUVH�ZDV�H[DPLQHG�LQ�WKLV�VWXG\��
DQG� WKH� UHVXOWV� SURPRWHG� WKH� XVH� RI� SURMHFW�EDVHG� OHDUQLQJ� DSSURDFK� LQ�
SHGDJRJLFDO� DJHQW� DVVLVWHG� OHDUQLQJ� HQYLURQPHQW��:LWKLQ� WKLV� FRQWH[W�� VLPLODU�
VWXGLHV�PD\�EH�DSSOLHG�LQ�GLIIHUHQW�GLVFLSOLQHV�DQG�WKHLU�UHVXOWV�FDQ�EH�GLVFXVVHG��

�
�
�
�
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5()(5(1&(6�
�
�

%RRNV�
�
%HUQKDUGW��9��/���������7KH�6RFLDO�3RUWIROLR��$�&RPSUHKHQVLFH�)UDPHZRUN�IRU�6FKRRO�

,PSURYHPHQW���QG�HGQ��8QLWHG�6WDWHV�RI�$PHULFD��(\H�2Q�(GXFDWLRQ��
&ODUN��5��&��	�0D\HU��5��(���������(�OHDUQLQJ�DQG�WKH�VFLHQFH�RI�LQVWUXFWLRQ�SURYHQ�

JXLGHOLQHV�IRU�FRQVXPHUV�DQG�GHVLJQHUV�RI�PXOWLPHGLD�OHDUQLQJ��-RKQ�:LOH\�	�
6RQV��

&ROH��.���0HDQV��%���6LPNLQV��0��	�7DYDOL��)���������,QFUHDVLQJ�6WXGHQW�/HDUQLQJ�
7KURXJK�0XOWLPHGLD�3URMHFWV��8QLWHG�6WDWHV�RI�$PHULFD��$VVRFLDWLRQ�IRU�
6XSHUYLVLRQ�DQG�&XUULFXOXP�'HYHORSPHQW��

'HPLUHO��g���������(÷LWLPGH�3URJUDP�*HOLúWLUPH��$QNDUD��3HJHP�<D\ÕQFÕOÕN��
øúPDQ��$���������'H÷LúLP�VHPLQHUL�GHUV�QRWODUÕ��6DNDU\D��6DNDU\D�hQLYHUVLWHVL��
.DUDVDU��1���������%LOLPVHO�$UDúWÕUPD�<|QWHPL��$QNDUD��1REHO�<D\ÕQ�'D÷ÕWÕP��
0HORJUDQR��9��-���������3URIHVVLRQDO�DQG�6WXGHQW�3RUWIROLRV�IRU�3K\VLFDO�(GXFDWLRQ��

�QG�HGQ��8QLWHG�6WDWHV�RI�$PHULFD��+XPDQ�.LQHWLFV��
0RXUVXQG��'���������3URMHFW�%DVHG�/HDUQLQJ�8VLQJ�,QIRUPDWLRQ�7HFKQRORJ\��8QLWHG�

6WDWHV�RI�$PHULFD��,67(�3XEOLFDWLRQV��
ùDKLQ��7��	�<ÕOGÕUÕP��6���������(÷LWLP�WHNQRORMLOHUL�YH�PDWHU\DO�JHOLúWLUPH��$QNDUD��$QÕ�

<D\ÕQFÕOÕN��
8úXQ��6����������'�Q\DGD�YH�7�UNL\H
GH�%LOJLVD\DU�'HVWHNOL�g÷UHWLP��$QNDUD��3HJHP�

<D\ÕQFÕOÕN��
<DOÕQ��+��,���������g÷UHWLP�WHNQRORMLOHUL�YH�PDWHU\DO�JHOLúWLUPH��$QNDUD��1REHO�

<D\ÕQFÕOÕN��
�
�
�
�
�
�
�



����

3HULRGLFDOV�
�
$WÕFÕ��%��	�3RODW��+���������:HE�7DVDUÕPÕ�g÷UHWLPLQGH�3URMH�7DEDQOÕ�g÷UHQPH�

<DNODúÕPÕQÕQ�g÷UHQFLOHULQ�$NDGHPLN�%DúDUÕVÕ�YH�*|U�úOHULQH�(WNLVL��7XUNLVK�
-RXUQDO�RI�&RPSXWHU�DQG�0DWKHPDWLFV�(GXFDWLRQ��������SS����������

$WNLQVRQ��5��.���������2SWLPL]LQJ�OHDUQLQJ�IURP�H[DPSOHV�XVLQJ�DQLPDWHG�SHGDJRJLFDO�
DJHQWV��-RXUQDO�RI�(GXFDWLRQDO�3V\FKRORJ\���������SS�����������

%DNL��$��	�%LUJLQ��2���������$OWHUQDWLI�'H÷HUOHQGLUPH�$UDFÕ�2ODUDN�%LOJLVD\DU�'HVWHNOL�
%LUH\VHO�*HOLúLP�'RV\DVÕ�8\JXODPDVÕQGDQ�<DQVÕPDODU��%LU�g]HO�'XUXP�
dDOÕúPDVÕ��7KH�7XUNLVK�2QOLQH�-RXUQDO�RI�(GXFDWLRQDO�7HFKQRORJ\��������

%OXPHQIHOG��3��&���.DUMFLN��-��6���0DU[��5��:��	�6RORZD\��(���������/HVVRQV�OHDUQHG��
+RZ�FROORERUDWLRQ�KHOSHG�PLGGOH�JUDGH�VFLHQFH�WHDFKHUV�OHDUQ�SURMHFW�EDVHG�
OHDUQLQJ��7KH�(OHPHQWDU\�6FKRRO�-RXUQDO���������SS����������

&UDLJ��6��'���*KROVRQ��%��	�'ULVFROO��'��0��������$QLPDWHG�SHGDJRJLFDO�DJHQWV�LQ�
PXOWLPHGLD�HGXFDWLRQDO�HQYLURQPHQWV��(IIHFWV�RI�DJHQW�SURSHUWLHV��SLFWXUH�
IHDWXUHV�DQG�UHGXQGDQF\��-RXUQDO�RI�(GXFDWLRQDO�3V\FKRORJ\���������SS������
�����

(UGHP��0��	�$NNR\XQOX��%���������øON|÷UHWLP�6RV\DO�%LOJLOHU�'HUVL�.DSVDPÕQGD�
%HúLQFL�6ÕQÕI�g÷UHQFLOHUL\OH�<�U�W�OHQ�(NLSOH�3URMH�7DEDQOÕ�g÷UHQPH�h]HULQH�
%LU�dDOÕúPD��øON|÷UHWLP�2QOLQH�(�'HUJL��$QNDUD��SS�������

)UDQN��0��	�%DU]LODL��$���������,QWHJUDWLQJ�DOWHUQDWLYH�DVVHVVPHQW�LQ�D�SURMHFW�EDVHG�
OHDUQLQJ�FRXUVH�IRU�SUH�VHUYLFH�VFLHQFH�DQG�WHFKQRORJ\�WHDFKHUV��$VVHVVPHQW�	�
(YDOXDWLRQ�LQ�+LJKHU�(GXFDWLRQ���������SS��������

*UHHQERZH��7���%XUNH��.��$���:LQGVFKLWO��0���������'HYHORSLQJ�DQG�8VLQJ�&RPSXWHU�
$QLPDWLRQV�IRU�&KHPLVWU\�,QVWUXFWLRQ��-RXUQDO�RI�&KHPLFDO�(GXFDWLRQ����������
SS������������

+DPXUFX��+���������2NXO|QFHVL�(÷LWLPGH�)HQ�%LOJLVL�g÷UHWLPL�3URMH�<DNODúÕPÕ��(÷LWLP�
$UDúWÕUPDODUÕ������SS��������

øúPDQ��$���%D\WHNLQ��d���%DONDQ��)���+RU]XQ��%��	�.Õ\ÕFÕ��0���������)HQ�ELOJLVL�H÷LWLPL�
YH�\DSÕVDOFÕ�\DNODúÕP��7KH�7XUNLVK�2QOLQH�-RXUQDO�RI�(GXFDWLRQDO�7HFKQRORJ\��
������

-DFNVRQ��0��0��	�1��%��6RQJHU��������6WXGHQW�0RWLYDWLRQ�DQG�,QWHUQHW�7HFKQRORJ\�DUH�
6WXGHQW�(PSRZHUHG�WR�/HDUQ�6FLHQFH��-RXUQDO�RI�5HVHDUFK�LQ�6FLHQFH�
7HDFKLQJ������SS����������

-RKQVRQ��:���6KDZ��(���0DUVKDOO��$��	�/DERUH��&���������(YROXWLRQ�RI�XVHU�LQWHUDFWLRQ��
7KH�FDVH�RI�DJHQW�DGHOH��,QWHOOLJHQW�8VHU�,QWHUIDFHV��SS����������



����

.Õ]ÕOND\D��*���$úNDU��3���������(÷LWLP�<D]ÕOÕPODUÕQGD�<DUGÕPFÕ�.XOODQÕPÕ��(÷LWVHO�
$MDQ��+DFHWWHSH�hQLYHUVLWHVL�(÷LWLP�)DN�OWHVL�'HUJLVL������SS���������

.RUNPD]��+��	�.DSWDQ��)���������3URMHFW�%DVHG�/HDUQLQJ�$SSURDFK�LQ�6FLHQFH�
(GXFDWLRQ��+DFHWWHSH�hQLYHUVLWHVL�(÷LWLP�)DN�OWHVL�'HUJLVL������SS����������

.RUNPD]��+��	�.DSWDQ��)���������)HQ�H÷LWLPLQGH�SURMH�WDEDQOÕ�|÷UHQPH�\DNODúÕPÕQÕQ�
LON|÷UHWLP�|÷UHQFLOHULQLQ�DNDGHPLN�EDúDUÕ��DNDGHPLN�EHQOLN�NDYUDPÕ�YH�
oDOÕúPD�V�UHOHULQH�HWNLVL��+DFHWWHSH�hQLYHUVLWHVL�(÷LWLP�)DN�OWHVL�'HUJLVL������
SS��������

.XELQRYD��0���1RYRWQD��-��	�/LWWOHU��*��+���������3URMHFWV�DQG�0DWKHPDWLFDO�3X]]OHV�$�
7RRO�IRU�GHYHORSPHQW�RI�0DWKHPDWLFDO�7KLQNLQJ��(XURSHDQ�5HVHDUFK�LQ�
0DWKHPDWLFV�(GXFDWLRQ�,��,,��*URXS����

0F*UDWK��'���������*HWWLQJ�6WDUWHG�:LWK�3URMHFW�%DVHG�/HDUQLQJ��/HDUQLQJ�DQG�
/HDGLQJ�:LWK�7HFKQRORJ\���������

0H\HU��'HEUD��.���������&KDOOHQJH�LQ�D�0DWKHPDWLFV�&ODVVURRP��6WXGHQWV¶�0RWLYDWLRQ�
DQG�6WUDWHJLHV�LQ�3URMHFW�%DVHG�/HDUQLQJ��(OHPHQWDU\�6FKRRO�-RXUQDO���������
SS����������

0RUHQR��5���0D\HU��5��(���6SLUHV��+��$��	�/HVWHU��-��&���������7KH�FDVH�IRU�VRFLDO�
DJHQF\�LQ�FRPSXWHU�EDVHG�WHDFKLQJ��'R�VWXGHQWV�OHDUQ�PRUH�GHHSO\�ZKHQ�WKH\�
LQWHUDFW�ZLWK�DQLPDWHG�SHGDJRJLFDO�DJHQWV"�&RJQLWLRQ�DQG�,QVWUXFWLRQ���������
SS�����������

g]PHQ��+��������)HQ�|÷UHWLPLQGH�|÷UHQPH�WHRULOHUL�YH�WHNQRORML�GHVWHNOL�
\DSÕODQGÕUPDFÕ�|÷UHQPH��7KH�7XUNLVK�2QOLQH�-RXUQDO�RI�(GXFDWLRQDO�
7HFKQRORJ\��������

g]W�UN��(��	�$GD��ù���������6RV\DO�%LOJLOHU�(÷LWLPLQGH�3URMH�7DEDQOÕ�g÷UHQPH�YH�
3RUWIRO\R�'H÷HUOHQGLUPH�<DNODúÕPODUÕQÕQ�(÷LWLP�YH�6ÕQDPD�'XUXPODUÕQD�
<DQVÕPDVÕ��.D]ÕP�.DUDEHNLU�(÷LWLP�)DN�OWHVL�'HUJLVL������SS���������

3DXOVRQ��)��/���3DXOVRQ��3��5��	�0D\HU��&��$���������:KDW�0DNHV�D�3RUWIROLR��
(GXFDWLRQDO�/HDGHUVKLS���������SS��������

5DJKDYDQ��.���&RNHQ�5HJHY��6��	�6WUREHO��6��$���������6WXGHQW�2XWFRPHV�,Q�$�/RFDO�
6\VWHPDWLF�&KDQJH�3URMHFW��6FKRRO�6FLHQFH�DQG�0DWKHPDWLFV����������

6DUDFDOR÷OX��6��$���g]\ÕOPD]�$NDPFD��*��	�<HúLOGHUH��6���������øON|÷UHWLPGH�3URMH�
7DEDQOÕ�g÷UHQPHQLQ�<HUL��7�UN�(÷LWLP�%LOLPOHUL�'HUJLVL��������SS����������

6HUoH��)��&��	�$OSDVODQ��)��1���������02'$��g÷UHQPH�<|QHWLP�6LVWHPOHULQH�$GDSWH�
2ODELOPH�g]HOOL÷L�.DWDQ�%LU�dRNOX�$MDQ�6LVWHPL��$NDGHPLN�%LOLúLP�.RQIHUDQVÕ�
%LOGLULOHUL��SS�����������



����

6HUW�dÕEÕN��$���������7KH�(IIHFW�RI�WKH�3URMHFW�%DVHG�/HDUQLQJ�$SSURDFK�WR�WKH�
$WWLWXGHV�RI�6WXGHQWV�WRZDUGV�6FLHQFH�/HVVRQ��(OHPHQWDU\�(GXFDWLRQ�2QOLQH��
������SS��������

6KHDUHU��.��	�4XLQQ��5��-���������8VLQJ�3URMHFW�WR�,PSOHPHQW�0DWKHPDWLFV�6WDQGDUGV��
&OHDULQJ�+RXVH��$FDGHPLF�6HDUFK�3UHPLHU���������

6LPRQ��0��	�)RUJHWWH�*LURX[��5���������,PSDFW�RI�D�&RQWHQW�6HOHFWLRQ�)UDPHZRUN�RQ�
3RUWIROLR�$VVHVVPHQW�DW�WKH�&ODVVURRP�/HYHO��$VVHVVPHQW�LQ�(GXFDWLRQ��������
SS���������

ùDKLQ�&LYHOHNR÷OX��0��	�g]W�UN��ù���������7HDFKHUV�DQG�6WXGHQWV�2EVHUYDWLRQV�RQ�
$SSOLFDWLRQ�RI�3URMHFW�%DVHG�/HDUQLQJ�0HWKRG�LQ�6FLHQFH�DQG�7HFKQRORJ\�
&ODVV�RI�3ULPDU\�6FKRROV��(OHPHQWDU\�(GXFDWLRQ�2QOLQH��������SS������������

7XUQEXOO��0���������0XOWLGLPHQVLRQDO�3URMHFW�%DVHG�/HDUQLQJ�LQ�)UHQFK�6HFRQG�
/DQJXDJH��$�3URFHVV�3URGXFW�&DVH�6WXG\��7KH�0RGHUQ�/DQJXDJH�-RXUQDO��
�������SS����������

:HVW��6���������3UREOHP�%DVHG�/HDUQLQJ�$�9LDEOH�$GGLWLRQ�IRU�6HFRQGDU\�6FKRRO�
6FLHQFH��6FKRRO�6FLHQFH�5HYLHZ������SS����������

:RON��6���������3URMHFW�%DVHG�/HDUQLQJ��3XUVXLWV�ZLWK�D�3XUSRVH��(GXFDWLRQDO�
/HDGHUVKLS���������SS��������

:RON��6���������:KDW�6KRXOG�:H�7HDFK"�7KH�%HQHILWV�RI�([SODURWDU\�7LPH��
(GXFDWLRQDO�/HDGHUVKLS���������
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2WKHU�3XEOLFDWLRQV�
�
$QGU�H��(���0�XOOHU�-��	�5LVW�7��������7KH�SSS�SHUVRQD��D�PXOWLSXUSRVH�DQLPDWHG�

SUHVHQWDWLRQ�DJHQW���,Q�3URFHHGLQJV�RI�WKH�ZRUNVKRS�RQ�$GYDQFHG�YLVXDO�
LQWHUIDFHV�$9,¶�����$&0��1HZ�<RUN��1<��86$��SS�����±�����

$WLN��&���������øON|÷UHWLP�)HQ�YH�7HNQRORML�g÷UHWLPLQGH�3URMH�7DEDQOÕ�g÷UHQPH�
<DNODúÕPÕQÕQ�g÷UHQFLOHULQ�$NDGHPLN�%DúDUÕODUÕ�h]HULQH�(WNLVL��7KHVLV�IRU�0�6��
'HJUHH��6�OH\PDQ�'HPLUHO�8QLYHUVLW\�)%(��

%DúED\��$���������%DVDPDNOÕ�g÷UHWLP�3URJUDPÕ\OD�'HVWHNOHQPLú�3URMH�7DEDQOÕ�
g÷UHQPHQLQ�6�UHFH��g÷UHQHQ�YH�g÷UHWPHQ�*|U�úOHULQH�(WNLVL��7KHVLV�IRU�3K'��
'HJUHH��+DFHWWHSH�8QLYHUVWL\�6%(��

%D\ORU��$��/��	�.LP��<���������3HGDJRJLFDO�DJHQW�GHVLJQ��7KH�LPSDFW�RI�DJHQW�UHDOLVP��
JHQGHU��HWKQLFLW\�DQG�LQVWUXFWLRQDO�UROH��3DSHU�SUHVHQWHG�DW�WKH�,QWHUQDWLRQDO�
&RQIHUHQFH�RQ�,QWHOOLJHQW�7XWRULQJ�6\VWHPV��0DFHLR��%UD]LO��

dÕEÕN��$��6���������3URMH�7DEDQOÕ�g÷UHQPH�<DNODúÕPÕQÕQ�)HQ�%LOJLVL�'HUVLQGH�
g÷UHQFLOHULQ�0DQWÕNVDO�'�ú�QPH�%HFHULOHULQH�YH�7XWXPODUÕQD�(WNLVL��7KHVLV�
IRU�0�6��'HJUHH��dXNXURYD�8QLYHUVLW\�6%(��

dÕUDN��'���������7KH�8VH�RI�3URMHFW�%DVHG�/HDUQLQJ�LQ�7HDFKLQJ�(QJOLVK�WR�<RXQJ�
/HDUQHUV��7KHVLV�IRU�0�6��'HJUHH��.RQ\D�6HOoXN�hQLYHUVLWHVL�6%(��

dLO��$���������.LP\D�(÷LWLPLQGH�3URMH�7DEDQOÕ�g÷UHQPHQLQ�øQFHOHQPHVL�YH�gQHULOHU��
7KHVLV�IRU�0�6��'HJUHH��+DFHWWHSH�8QLYHUVLW\�)%(��

'HGH��'���������%LOJLVD\DU�'HVWHNOL�3URMH�7DEDQOÕ�g÷UHWLP�LOH�*HOHQHNVHO�3URMH�7DEDQOÕ�
g÷UHWLP�6WUDWHMLOHULQLQ��g÷UHQFLOHULQ�)HQ�%LOJLVL�YH�%LOJLVD\DU�'HUVL�$NDGHPLN�
%DúDUÕODUÕQD�YH�3RUWIRO\R�'H÷HUOHQGLUPH�6RQXoODUÕQD�(WNLOHULQLQ�
.DUúÕODúWÕUÕOPDVÕ��7KHVLV�IRU�WKH�0�6��'HJUHH��0DUPDUD�hQLYHUVLW\�(%(��

'HPLUKDQ��&�����������3URMHFW�%DVHG�/HDUQLQJ�LQ�&XUULFXOXP�'HYHORSPHQW��7KHVLV�IRU�
WKH�0DVWHUV�'HJUHH��+DFHWWHSH�8QLYHUVLW\�)%(��

'R÷D\��*���������(NRORML�hQLWHVLQLQ�g÷UHQLOPHVLQGH�3URMH�7DEDQOÕ�g÷UHQPH�
<|QWHPLQLQ�g÷UHQFL�%DúDUÕVÕQD�(WNLVL���7KHVLV�IRU�0�6��'HJUHH��*D]L�
8QLYHUVLW\�(%(��

(UGHP��$���������3URMH�7DEDQOÕ�g÷UHQPHQLQ�øON|÷UHWLP�<HGLQFL�6ÕQÕI�g÷UHQFLOHULQLQ�
%LOJLVD\DU�'HUVL�%DúDUÕVÕQD�YH�7XWXPXQD�(WNLVL��7KHVLV�IRU�0�6��'HJUHH��
6DNDU\D�8QLYHUVLW\�(%(��

(UGR÷DQ��*���������dHYUH�(÷LWLPLQGH�.�UHVHO�,VÕQPDQÕQ�g÷UHQLOPHVLQGH�3URMH�7DEDQOÕ�
g÷UHQPHQLQ�(WNLVL��7KHVLV�IRU�0�6��'HJUHH��=RQJXOGDN�.DUDHOPDV�8QLYHUVLW\�
6%(��



����

(VJLQ��(���������7KH�HIIHFWV�RI�SHGDJRJLFDO�DJHQWV¶�GLIIHUHQW�SURSHUWLHV�RQ�DFDGHPLF�
DFKLHYHPHQW��XVDELOLW\�DQG�DWWLWXGH��7KHVLV�IRU�0�6��'HJUHH��0DUPDUD�
8QLYHUVLW\�(%(��

,úÕN��'��(���������+D\DW�%LOJLVL�g÷UHWLPLQGH�3URMH�7DEDQOÕ�g÷UHQPHQLQ�$NDGHPLN�
%DúDUÕ��<DUDWÕFÕ�'�ú�QPH��.DOÕFÕOÕN��+D\DW�%LOJLVL�'HUVLQH�.DUúÕ�7XWXP�
'�]H\OHULQH�(WNLVL��7KHVLV�IRU�0�6��'HJUHH��'RNX]�(\O�O�8QLYHUVLW\�(%(��

.DW]��/�*���������7KH�&RQWULEXWLRQ�RI�'RFXPHQWDWLRQ�WR�WKH�4XDOLW\�RI�(DUO\�&KLOGKRRG�
(GXFDWLRQ�(5,&�'RFXPHQW�5HSURGXFWLRQ�6HUYLFH�1R��('��������

.ÕOÕo��0���������3URMH�7DEDQOÕ�g÷UHQPHGH�:HE�7DEDQOÕ�$UDo�*HOLúWLULOPHVL�YH�
.XOODQÕPÕQD�<|QHOLN�g÷UHWPHQ�YH�g÷UHQFL�*|U�úOHUL��7KHVLV�IRU�0�6��'HJUHH��
+DFHWWHSH�8QLYHUVLW\�)%(��

.Õ]ÕOND\D��*���������7KH�HIIHFW�RI�HGXFDWLRQDO�VRIWZDUH�VXSSRUWHG�ZLWK�SHGDJRJLFDO�
DJHQW�DQG�JHQGHU�RQ�VWXGHQW�DFKLHYHPHQW��7KHVLV�IRU�0�6��'HJUHH��+DFHWWHSH�
8QLYHUVLW\�)%(��

0ÕVÕUOÕ��g���������7KH�HIIHFWV�RI�ZHE�EDVHG�SHGDJRJLFDO�DJHQWV�RQ�VWXGHQW�DFKLHYHPHW��
7KHVLV�IRU�0�6��'HJUHH��+DFHWWHSH�8QLYHUVLW\�)%(��

gUHQW�UN��%���������/HDUQHU
V�6DWLVIDFWLRQ��6RFLDO�3UHVHQFH�$QG�$WWLWXGH�LQ�$�3URMHFW�
%DVHG�&ROODERUDWLYH�/HDUQLQJ�7KURXJK�&RPSXWHU�0HGLDWHG�&RPPXQLFDWLRQ��
$�&DVH�6WXG\��7KHVLV�IRU�WKH�0DVWHUV�'HJUHH��0LGGOH�(DVW�7HFKQLFDO�
8QLYHUVLW\�&(,7��

g]GHPLU��(���������$Q�,QYHVWLJDWLRQ�RQ�WKH�(IIHFWV�RI�3URMHFW�%DVHG�/HDUQLQJ�RQ�
6WXGHQWV¶�$FKLHYHPHQW�LQ�DQG�$WWLWXGH�7RZDUGV�*HRPHWU\��7KHVLV�IRU�0DVWHUV�
'HJUHH��0LGGOH�(DVW�7HFKQLFDO�8QLYHUVLW\�)%(��

3RODW��+���������3URMH�7DEDQOÕ�g÷UHQPHGH�<|QHWLP�YH�ø]OHPH�%LOJL�6LVWHPOHULQLQ�
g÷UHQFL�%DúDUÕVÕ�YH�7XWXPODUÕQD�(WNLVL��7KHVLV�IRU�0�6��'HJUHH��)ÕUDW�
hQLYHUVLWHVL�)%(��

6HO��+���������8VLQJ�SHGDJRJLFDO�DJHQWV�LQ�FRPSXWHU�VXSSRUWHG�LQVWUXFWLRQ��7KHVLV�IRU�
0�6��'HJUHH��0DUPDUD�8QLYHUVLW\�(%(��

7DEXN��0���������3URMH�7DEDQOÕ�g÷UHQPHGH�dRNOX�=HND�<DNODúÕPÕQÕQ�0DWHPDWLN�
g÷UHQPH�%DúDUÕVÕQD�(WNLVL��7KHVLV�IRU�0�6��'HJUHH��0DUPDUD�8QLYHUVLW\��

7DIOÕ��7���������%L\RORML�g÷UHWPHQ�$GD\ODUÕQÕQ�g÷UHWPHQOLN�8\JXODPDVÕ�'HUVLQGHNL�
<HWHUOLOLNOHUL�øOH�øOJLOL�g÷UHQFL�*|U�úOHUL��7KHVLV�IRU�0�6��'HJUHH��6HOoXN�
8QLYHUVLW\��

7XQFHU��0���������(OHNWURQLN�'HYUHOHU�'HUVLQLQ�6DQDO�2UWDPGD�3URMH�7DEDQOÕ�g÷UHQPH�
<|QWHPLQH�J|UH�6XQXOPDVÕQÕQ�g÷UHQFL�%DúDUÕVÕ�YH�*|U�úOHULQH�(WNLVL��7KHVLV�
IRU�3K'�'HJUHH��)ÕUDW�8QLYHUVLW\�6%(��



����

7�UNHU��0���������3URMH�7DEDQOÕ�g÷UHQPHQLQ�<DEDQFÕ�'LO�.XOODQÕPÕQGD�.RQXúPD�
<HWHUOLOL÷LQH�(WNLVLQLQ�'H÷HUOHQGLULOPHVL��7KHVLV�IRU�0�6��'HJUHH��$QNDUD�
8QLYHUVLW\�(%(��

8VWXQHO��%��������>RQOLQH@�
KWWS���ZZZ�EHVLPXVWXQHODQDRNXOX�FRP�KDEHUBGHWD\�DVS"KDEHU,' ����>&LWHG�
���0D\���@��

:DQJ��+���&KLJQHOO��0���	�,VKL]XND��0����������,PSURYLQJ�WKH�XVDELOLW\�DQG�
HIIHFWLYHQHVV�RI�RQOLQH�OHDUQLQJ��+RZ�FDQ�DYDWDUV�KHOS"�
KWWS���ZZZ�QRDK[�FRP�UHVRXUFHV�ZDQJ�+)(6���SGI�>&LWHG����0D\���@��

<ÕOGÕ]��)���������7KH�(IIHFWV�RI�3URMHFW�%DVHG�/HDUQLQJ�RQ�6WXGHQW�$FKLHYHPHQW�LQ�
9RFDEXODU\�/HDUQLQJ�RQ��WK�*UDGH�6WXGHQWV��7KHVLV�IRU�0�6��'HJUHH��'RNX]�
(\O�O�8QLYHUVLW\�(%(��

<ÕOPD]��2���������øON|÷UHWLP����6ÕQÕI�6RV\DO�%LOJLOHU�'HUVLQGH�³3URMH�7DEDQOÕ�
g÷UHQPH´QLQ�g÷UHQHQOHULQ�$NDGHPLN�%DúDUÕODUÕ��<DUDWÕFÕOÕNODUÕ�YH�
7XWXPODUÕQD�(WNLVL��7KHVLV�IRU�0DVWHUV�'HJUHH��=RQJXOGDN�.DUDHOPDV�
8QLYHUVLW\�6%(��

<ÕOPD]��5���������7KH�HIIHFW�RI�GLIIHUHQW�HGXFDWLRQDO�LQWHUIDFH�DJHQWV�WKDW�DUH�XVHG�LQ�
HGXFDWLRQDO�VRIWZDUH�RQ�WKH�� � � �JUDGH�SULPDU\�VFKRRO�VWXGHQWV¶�DFKLHYHPHQW��
DWWLWXGH�DQG�OHDUQLQJ�SHUPDQHQF\�IRU�VFLHQFH�DQG�WHFKQRORJ\�FRXUVH��7KHVLV�IRU�
0�6��'HJUHH��*D]L�8QLYHUVLW\�(%(��

<XUWOXN��0���������3URMH�7DEDQOÕ�g÷UHQPH�<DNODúÕPÕQÕQ�0DWHPDWLN�'HUVL�g÷UHQPH�
6�UHFL�YH�g÷UHQFL�7XWXPODUÕQD�(WNLVL��7KHVLV�IRU�0DVWHUV�'HJUHH��+DFHWWHSH�
8QLYHUVLW\�6%(��
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����

$33(1',;�$�����6XUYH\���3URMHFW�%DVHG�/HDUQLQJ�$WWLWXGH�6FDOH�
�
� 48(67,216� �� �� �� �� ��
��

7KH� VWXGHQWV� SDUWLFLSDWLQJ� LQ� WKH� SURMHFW� VKRXOG� EH�
VHSDUDWHG� LQWR� JURXSV� HTXDOO\� DQG� LQ� D� EDODQFHG� ZD\�
FRQVLGHULQJ�WKHLU�DFDGHPLF�VXFFHVV�LQ�SUHYLRXV�\HDUV��

� � � � �

�� 7KH� H[SHULHQFHV� RI� SURMHFW� PHPEHUV� RQ� GHVLJQ�� ULVN��
WHFKQRORJ\�DQG�H[SHQVH�VKRXOG�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�
LQ�SURMHFW�WRSLFV�WR�EH�FKRVHQ��

� � � � �

�� 7KH� XVHU� SURILOH� WR� EH� VHUYHG� E\� WKH� SURMHFWV� VKRXOG� EH�
GHWHUPLQHG�DQG�WKHVH�SURMHFWV�VKRXOG�EH�DSSOLFDEOH��

� � � � �

�� 7KH� SURMHFW� PHPEHUV� VKRXOG� EH� LQIRUPHG� EHIRUHKDQG�
DERXW�WKH�IDFW�WKDW�WKH\�VKRXOG�VXSSRUW�WKH�DOO�VWDJHV�RI�WKH�
SURMHFW��

� � � � �

�� 7KH� VXE�WDVNV� RI� HDFK� SURMHFW� PHPEHU� VKRXOG� EH�
GHVFULEHG��

� � � � �

�� $FFRUGLQJ� WR� WKH� PDLQ� DQG� VXE�WDVNV�� WKH� H[FKDQJH� RI�
WDVNV� DQG� WKH� GHYHORSPHQW� VKRXOG� EH� WDNHQ� LQWR�
FRQVLGHUDWLRQ�LQ�HDFK�VWDJH�RI�WKH�SURMHFW��

� � � � �

�� (DFK�PHPEHU¶V�WDVN�VKRXOG�EH�FKHFNHG�LQ�FHUWDLQ�SHULRGV�
DQG�VKRXOG�EH�HYDOXDWHG�E\�WKH�ZKROH�JURXS��

� � � � �
�� &KHFNOLVWV� VKRXOG� EH� SUHSDUHG� IRU� WKH� HYDOXDWLRQ� SURFHVV�

DFFRUGLQJ�WR�ZHHNO\�SURMHFW�VWDJH�FULWHULD��
� � � � �

�� (DFK� PHPEHU� VKRXOG� EH� DEOH� WR� FULWLFL]H� KLP�KHUVHOI� RQ�
KLV�KHU�RZQ�WDVN��

� � � � �
��� (DFK�PHPEHU�VKRXOG�EH�DEOH�WR�FULWLFL]H�RWKHU�PHPEHUV�RI�

WKH�JURXS��
� � � � �

��� 'LIIHUHQW� SURMHFW� JURXSV� VKRXOG� EH� DEOH� WR� HYDOXDWH� DQG�
FULWLFL]H�HDFK�RWKHU¶V�ZRUNV��

� � � � �

��� 7KH� WDVNV� RI� SURMHFW� PHPEHUV� LQ� HDFK� VWDJH� VKRXOG� QRW�
RQO\� EH� H[SODLQHG�� EXW� DOVR� VKRXOG� EH� JLYHQ� LQ� ZULWWHQ�
IRUP��

� � � � �

��� $�SOXV�SRLQW� VKRXOG�EH�JLYHQ� IRU�HYHU\�FULWLF� WKDW� LV�ERWK�
UHDOLVWLF�DQG�LQQRYDWLYH��

� � � � �
��� 7KH� LQGLYLGXDO� UROHV� RI�PHPEHUV� VKRXOG� EH� GHVFULEHG� LQ�

HDFK�VWDJH�LQ�SURMHFW�HYDOXDWLRQV�� � � � � �
��� $�FROOHFWLYH�HYDOXDWLRQ�VKRXOG�EH�GRQH�DV�JURXSV�IRU�HDFK�

RI�WKH�VWDJHV��
� � � � �

��� 3ULYDWH�GLVFXVVLRQ�SODWIRUPV�VKRXOG�EH�FUHDWHG�LQ�RUGHU�IRU�
JURXS�PHPEHUV�WR�FRPPXQLFDWH�ZLWK�HDFK�RWKHU��

� � � � �
��� 3ULYDWH�GLVFXVVLRQ�SODWIRUPV�VKRXOG�EH�FUHDWHG�LQ�RUGHU�IRU�

SURMHFW�JURXSV�WR�GR�LQWHUJURXS�HYDOXDWLRQV��
� � � � �

��� 7KH� LQVWUXFWRU� VKRXOG� GHVFULEH� WKH� WLSV� DQG� LQVWUXFWLRQV�
UHJDUGLQJ�WKH�WRSLF�LQ�DOO�VWDJHV�RI�WKH�SURMHFW��
�

� � � � �



����

� 48(67,216� �� �� �� �� ��
��� 7KH�LQVWUXFWRU�VKRXOG�GHVFULEH�WKH�SURMHFW�UHTXLUHPHQWV�LQ�

WKH�FXUULFXOXP��
� � � � �

��� 7KHUH�VKRXOG�EH�D�VRFLDO�ZDUQLQJ�V\VWHP�IRU�PHPEHUV�ZKR�
GR�QRW�ZRUN�V\VWHPDWLFDOO\��

� � � � �
��� 3URMHFW� PHPEHUV� VKRXOG� LQ� IDFH�WR�IDFH� FRPPXQLFDWLRQ�

ZLWK�WKH�LQVWUXFWRU�ZKLOH�WKH�GRLQJ�ZHHNO\�WDVNV��
� � � � �

��� $V� VWXGHQWV�ZLOO� EH� XQGHU� D� ORW� RI� VWUHVV�ZKHQ� WKH\� WDNH�
UHVSRQVLELOLWLHV� LQ� GLIIHUHQW� SURMHFW� JURXSV�� WKHLU� VXFFHVV�
ZLOO�DOVR�LQFUHDVH�DFFRUGLQJO\��

� � � � �

��� 7KH�WRSLFV�WKDW�SURMHFW�PHPEHUV�DUH�LQWHUHVWHG�LQ�VKRXOG�EH�
GHWHUPLQHG�EHIRUHKDQG��

� � � � �
��� ,QGLYLGXDO�DVVHVVPHQW�VKRXOG�EH�GRQH�DIWHU�WKH�LQWHUJURXS�

DVVHVVPHQW��
� � � � �

��� 7KHUH�LV�QR�QHHG�WR�HYHQ�RXW�WKH�QXPEHU�RI�VXFFHVVIXO�DQG�
XQVXFFHVVIXO�SURMHFW�PHPEHUV�LQ�HYHU\�JURXS���

� � � � �

��� 7KH�HPRWLRQDO� LQWLPDF\�RI�SURMHFW�PHPEHUV�DFFRUGLQJ� WR�
WKH� WDVNV� WR� EH� GRQH� LQ� WKH� SURMHFW� VKRXOG� EH� WDNHQ� LQWR�
FRQVLGHUDWLRQ���

� � � � �

��� :KLOH� DUUDQJLQJ� SURMHFW� JURXSV�� WKH� WHQGHQF\� RI� SURMHFW�
PHPEHUV� WR� WKH� SURMHFW� WRSLFV� VKRXOG� EH� WDNHQ� LQWR�
FRQVLGHUDWLRQ���

� � � � �

��� :KLOH�DUUDQJLQJ�SURMHFW�JURXSV��WKH�VWXGHQWV�WR�SDUWLFLSDWH�
LQ�WKH�SURMHFW�VKRXOG�EH�VHSDUDWHG�LQWR�JURXSV�LQ�D�ZD\�WKDW�
WKH�PHQWDO�HIIRUW�VKRXOG�EH�DW�WKH�KLJKHVW�OHYHO��

� � � � �

��� 7KH� VWXGHQWV� VKRXOG� IRFXV� RQ� WRSLFV� VXLWDEOH� IRU� QHZ�
WUHQGV�LQ�VHFWRUDO�VHUYLFH�ILHOGV�UHTXLUHG���

� � � � �
��� 3URMHFW�WRSLFV�VKRXOG�EH�LQ�FRQQHFWLRQ�ZLWK�WKH�UHDO�ZRUOG�� � � � � �
��� 3URMHFW�EDVHG�OHDUQLQJ�LPSURYHV�WKH�VHQVH�RI�UHVSRQVLELOLW\�

ERWK�LQGLYLGXDOO\�DQG�LQ�JURXSV��
� � � � �

��� 3URMHFW�EDVHG�OHDUQLQJ�HQDEOHV�VWXGHQWV�WR�UHODWH�UHDO�ZRUOG�
SUREOHP�LQYROYLQJ�GLIIHUHQW�GLVFLSOLQHV�WR�WKH�FROODERUDWLYH�
OHDUQLQJ�SURMHFWV�WKH\�SUHSDUH��

� � � � �

��� 3URMHFW�EDVHG�OHDUQLQJ�HQFRXUDJHV�VWXGHQWV�WR�GR�UHVHDUFK�
DQG�LPSURYHV�FUHDWLYLW\��

� � � � �

���
,Q� SURMHFW�EDVHG� OHDUQLQJ� DSSURDFK�� OHDUQHUV� VKRXOG� KDYH�
ULJKWV�WR�VSHDN�DERXW�SURMHFW�VHOHFWLRQ��LQ�VPDOO�JURXSV�RU�
ZKROH� FODVV� GLVFXVVLRQV� DQG� LQ� WKH� GHWHUPLQDWLRQ� RI� WKH�
WRSLFV�WKH\�ZRXOG�OLNH�WR�GR�UHVHDUFK�RQ��

� � � � �

��� 'HWHUPLQDWLRQ�RI�WKH�SURMHFW�SOD\V�DQ�LPSRUWDQW�UROH�LQ�WKH�
SUHVHQWDWLRQ� RI� VNLOOV� DQG� GHYHORSPHQW� RI� D� VWXGHQW� DQG�
GHWHUPLQDWLRQ�RI�KLV�KHU�LQVWUXFWLRQDO�JRDOV���

� � � � �

���
3URMHFW� WRSLFV� VKRXOG� EH� UHODWHG� WR� GDLO\� OLIH� VR� WKDW�
VWXGHQWV�FDQ�OHDUQ�ZKDW�WKH\�OHDUQHG�DQG�ZK\�WKH\�OHDUQHG�
LW��
�

� � � � �



����

� 48(67,216� �� �� �� �� ��
�

���
3URMHFW�JURXSV�VKRXOG�EH�RUJDQL]HG�ZLWK�VWXGHQWV�DQG� WKH�
JURXSV�VKRXOG�EH�LQ�D�KHWHURJHQHRXV�VWUXFWXUH�LQ�WHUPV�RI�
VWXGHQWV¶�VNLOOV��

� � � � �

���
7KH�DVVHVVPHQW�RI�SHUIRUPDQFHV�RQ�WKH�SURMHFW�VKRXOG�QRW�
RQO\�EH�GHSHQGHQW�RQ�JURXS�UHSRUWV�DQG�SRUWIROLRV�EXW�DOVR�
RQ� LQWHUJURXS�GLVFXVVLRQV��REVHUYDWLRQ�RI�VWXGHQWV¶�ZRUNV�
DQG�LQGLYLGXDO�WHDFKHU�VWXGHQW�PHHWLQJV���

� � � � �

��� 3URMHFWV�KHOS�VWXGHQWV�WR�JDLQ�SUDFWLFDO�H[SHULHQFHV�� � � � � �
��� 3URMHFWV� JLYH� WKH� RSSRUWXQLW\� WR� PDNH� XVH� RI� WKH�

NQRZOHGJH��ZKLFK�LV�DFTXLUHG�LQ�FODVV��LQ�GDLO\�OLIH���
� � � � �

��� 6WXGHQWV� JDLQ� VHOI�FRQILGHQFH�ZKHQ� WKH\� FRPSOHWHG� WKHLU�
SURMHFWV�ZLWK�VXFFHVV��

� � � � �

��� 3URMHFWV� LPSURYH� VWXGHQWV¶� PRWLYDWLRQ� WRZDUGV� OHDUQLQJ�
DQG� HQDEOH� VWXGHQWV� WR� GHYHORS� QHZ� LQWHUHVWV� LQ� WKH�
IROORZLQJ�SURMHFWV��

� � � � �

��� 3URMHFWV� DOORZ� VWXGHQWV� WR� EH� UHVSRQVLEOH� IRU� WKHLU� RZQ�
OHDUQLQJ��

� � � � �
��� 3URMHFWV�HQDEOH�SDUWLFLSDWLRQ�RI�VWXGHQWV�LQ�JURXS�DFWLYLWLHV�

DQG�FRRSHUDWLYH�OHDUQLQJ�DFWLYLWLHV��
� � � � �

��� 3URMHFWV� VXJJHVW�PXOWLSOH�ZD\V� IRU�NQRZOHGJH� UHIOHFWLRQV�
DQG�SDUWLFLSDWLRQV�RI�VWXGHQWV��

� � � � �
��� 3URMHFWV� WHDFK�VWXGHQWV� WR�PDNH�WKH�ULJKW�FKRLFHV�RQ�WKHLU�

RZQ��
� � � � �

��� ,I� SURMHFWV� DUH� FDUULHG� RXW� ZLWKRXW� WKH� WHDFKHUV¶�
VXSHUYLVLRQ��PDQ\�SUREOHPV�PD\�RFFXU��

� � � � �

��� ,I� SURMHFWV� DUH� FDUULHG� RXW� ZLWKRXW� WKH� WHDFKHUV¶�
VXSHUYLVLRQ�� VWXGHQWV� PD\� KDYH� GLIILFXOW\� LQ� ILQGLQJ�
LQWHUHVWLQJ�WRSLFV�WR�UHVHDUFK�RQ���

� � � � �

��� 3URMHFWV� SURPRWH� VWXGHQWV¶� OHDUQLQJ� DQG� LPSURYH� WKH�
SHUPDQHQF\�RI�WKH�NQRZOHGJH��

� � � � �

��� 3URMHFWV� LPSURYHV� VWXGHQWV¶� DWWLWXGH� WRZDUGV� WKH� FRXUVH�
DQG� WKHLU� VRFLDO� VNLOOV� OLNH� FRPPXQLFDWLRQ� DQG�
HQWUHSUHQHXUVKLS���

� � � � �

�
�����6WURQJO\�$JUHH�
�����$JUHH�
�����1HLWKHU�$JUHH�1RU�'LVDJUHH�
�����'LVDJUHH�
�����6WURQJO\�'LVDJUHH�
�
�



����

$33(1',;�$�����6XUYH\���3HGDJRJLFDO�$JHQW�6DWLVIDFWLRQ�6FDOH�
�
� 48(67,216� �� �� �� �� ��
�� � ,�WKLQN�SHGDJRJLFDO�DJHQWV�IDFLOLWDWH�WKH�FRPSUHKHQVLRQ�RI�WKH�FRQWHQWV�LQ�FODVVURRP�HQYLURQPHQW��

� � � � �

�� � ,� OLNHG� WKH� LQVWUXFWLRQDO� UROH� RI� YLUWXDO� SHGDJRJLFDO�FKDUDFWHU��
� � � � �

�� � ,� WKLQN� WKH� YLUWXDO� SHGDJRJLFDO� FKDUDFWHU�ZDV�HIIHFWLYH� LQ�WKH�FRPSUHKHQVLRQ�RI�WKH�FRQWHQWV��
� � � � �

�� � ,�OLNHG�WKH�LPDJH�RI�WKH�YLUWXDO�SHGDJRJLFDO�FKDUDFWHU�� � � � � �
�� � ,�WKLQN�WKH�YLUWXDO�SHGDJRJLFDO�FKDUDFWHU�PDGH�WKH�OHDUQLQJ�PRUH�HQMR\DEOH��

� � � � �

�� � ,� ZDV� SOHDVHG� ZLWK� WKH� LQVWUXFWLRQDO� UROH� RI� WKH� YLUWXDO�SHGDJRJLFDO�FKDUDFWHU��
� � � � �

�� � ,�WKLQN�WKH�XVH�RI�WKH�YLUWXDO�SHGDJRJLFDO�FKDUDFWHU�LQ�FODVV�LV�HIIHFWLYH��
� � � � �

�� � ,�WKLQN�WKH�XVH�RI�WKH�YLUWXDO�SHGDJRJLFDO�FKDUDFWHU�WRJHWKHU�ZLWK�WKH�WHDFKHU�LV�PRUH�HIIHFWLYH��
� � � � �

�
�����6WURQJO\�$JUHH�
�����$JUHH�
�����1HLWKHU�$JUHH�1RU�'LVDJUHH�
�����'LVDJUHH�
�����6WURQJO\�'LVDJUHH�
�
�
�
�
�
�
�
�
�
�
�
�



����

$33(1',;�$�����6XUYH\���3HUFHSWLRQ�RI�&RXUVH�&RQWHQW�$WWLWXGH�6FDOH�
�
� 48(67,216� �� �� �� �� ��
�� 3URMHFW�EDVHG�OHDUQLQJ�VWXGLHV�EDVHG�RQ�+XPDQ�&RPSXWHU�

,QWHUDFWLRQ�PD\�EH�LPSURYHG�LQ�PDQ\�DUHDV��
� � � � �

�� 8VDELOLW\� UHTXLUHPHQWV� VKRXOG� EH� GHWHUPLQHG� EHIRUHKDQG�
LQ� SURMHFW�EDVHG� OHDUQLQJ� VWXGLHV� EDVHG� RQ� +XPDQ�
&RPSXWHU�,QWHUDFWLRQ��

� � � � �

�� 8VHU�QHHGV�VKRXOG�EH� WDNHQ� LQWR�FRQVLGHUDWLRQ� LQ�SURMHFW�
EDVHG� OHDUQLQJ� VWXGLHV� EDVHG� RQ� +XPDQ� &RPSXWHU�
,QWHUDFWLRQ���

� � � � �

�� 3URMHFW�EDVHG�OHDUQLQJ�VWXGLHV�EDVHG�RQ�+XPDQ�&RPSXWHU�
,QWHUDFWLRQ�LPSURYHV�FULWLFDO�WKLQNLQJ�DELOLW\��

� � � � �

��
7KH� SURMHFW� VKRXOG� EH� UHOLDEOH�� FRQVLVWHQW�� VXLWDEOH� WR�
VWDQGDUGV� DQG� DSSOLFDEOH� LQ� HYHU\� WHFKQRORJLFDO� SODWIRUP�
LQ� SURMHFW�EDVHG� OHDUQLQJ� VWXGLHV� EDVHG� RQ� +XPDQ�
&RPSXWHU�,QWHUDFWLRQ���

� � � � �

�� ,Q� WKH�GHVLJQ�RI�XVHU�FHQWHUHG�VRIWZDUH�� LW� LV� LPSRUWDQW� WR�
PRGHO� WDVNV� DQG� WHFKQRORJLFDO� V\VWHPV� WR� EH� XVHG�
EHIRUHKDQG��

� � � � �

�� ,W� LV� LPSRUWDQW� WR�GHWHUPLQH�XVHUV¶�QHHGV� LQ�XVHU�FHQWHUHG�
VRIWZDUH�GHVLJQ�EDVHG�RQ�+XPDQ�&RPSXWHU�,QWHUDFWLRQ��

� � � � �

�� ,Q� HDFK� VWDJH� RI� XVHU�FHQWHUHG� VRIWZDUH� GHVLJQ�� LW� LV�
LPSRUWDQW� WR� GR� WKH� WDVNV� VWHS� E\� VWHS� LQ� WHUPV� RI� WKH�
HIIHFWLYHQHVV�RI�WKH�SURMHFW��

� � � � �

�� $OO� XVHUV¶� QHHGV�PD\� EH� WDNHQ� LQWR� FRQVLGHUDWLRQ� DQG� DOO�
QHHGV�PD\� EH�PHW� ZLWK� D� VLQJOH� SURMHFW� LQ� XVHU�FHQWHUHG�
VRIWZDUH�GHVLJQ��

� � � � �

��� ,W� LV� LPSRUWDQW� WR� GHVLJQ� WKH� V\VWHP� DV� FXVWRPL]DEOH� E\�
XVHUV� LQ� XVHU�FHQWHUHG� VRIWZDUH� GHVLJQ� VR� WKDW� DOO� XVHU�
SURILOHV
�QHHGV�DUH�SURSHUO\�PHW��

� � � � �

��� 8VHU�PRGHOLQJ�LV�XQGHUVWDQGDEOH�LQ�XVHU�FHQWHUHG�VRIWZDUH�
GHVLJQ��

� � � � �

��� ,Q� XVHU�FHQWHUHG� VRIWZDUH� GHVLJQ�� WKH� VHOHFWLRQ� RI� XVHU�
PRGHOV�WKDW�ZLOO�PHHW�WKH�FRQGLWLRQV�LV�LPSRUWDQW�LQ�WHUPV�
RI�SURMHFW�DFFHSWDQFH�WULDO��XVHU�WHVWV���

� � � � �

��� 8VHU�FHQWHUHG�VRIWZDUH�GHVLJQV�VKRXOG�DOZD\V�EH�DYDLODEOH�
HYHU\ZKHUH�DQG�IRU�HYHU\ERG\��

� � � � �

��� :RUN� PRGHOV� SOD\� LPSRUWDQW� UROHV� LQ� UHDFKLQJ� JRDOV� LQ�
SURMHFW�EDVHG�OHDUQLQJ�VWXGLHV�EDVHG�RQ�+XPDQ�&RPSXWHU�
,QWHUDFWLRQ��

� � � � �

��� 8VHU�FHQWHUHG� VRIWZDUH� GHVLJQV� FDQ� EH� XVHG� LQ� GLIIHUHQW�
WHFKQRORJLFDO�SODWIRUPV���

� � � � �

��� ,W� LV� LPSRUWDQW� WR� FUHDWH� LQWHUIDFH� GHVLJQ� VXLWDEOH� IRU� WKH�
VWDQGDUG� GLUHFWLRQV� GHWHUPLQHG� LQ� XVHU�FHQWHUHG� VRIWZDUH�
GHVLJQ�EDVHG�RQ�+XPDQ�&RPSXWHU�,QWHUDFWLRQ��

� � � � �
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��� )RQW��W\SH�VL]H��FRORUV�DQG�YLVXDOV�DUH�LPSRUWDQW�WR�DWWUDFW�

XVHUV¶�DWWHQWLRQ�LQ�XVHU�FHQWHUHG�VRIWZDUH�GHVLJQ��
� � � � �

��� 7DVN�DQDO\VLV�DQG�PRGHOLQJ�DUH�XQGHUVWDQGDEOH�LQ�SURMHFW�
EDVHG�VWXGLHV�EDVHG�RQ�+XPDQ�&RPSXWHU�,QWHUDFWLRQ��

� � � � �

���
'DWD� VKRXOG� EH� FROOHFWHG� IURP� UHDO� XVHUV�� XVHU�
UHTXLUHPHQWV� VKRXOG� EH� GHWHUPLQHG� DQG� WDVN� DQDO\VLV�
VKRXOG�EH�GRQH�EHIRUH�SDVVLQJ�RQWR� WKH�VRIWZDUH�VWDJH� LQ�
XVHU�FHQWHUHG�VRIWZDUH�GHVLJQ��

� � � � �

���
7R� SUHSDUH� D� VFHQDULR� GUDIW� ZLWK� YLVXDOV� LV� LPSRUWDQW� LQ�
XVHU�FHQWHUHG� VRIWZDUH� GHVLJQ� LQ� WHUPV� RI� PHDVXULQJ� WKH�
IXQFWLRQDOLW\�� SUHSDULQJ� WKH� SURFHVV� DQG� QRWLFLQJ� DQG�
UHVROYLQJ�SRVVLEOH�SUREOHPV��

� � � � �

��� 7KH� LQWHUIDFH� VKRXOG� EH�ZHOO�GHVLJQHG� WR� HQDEOH� XVHUV� WR�
XVH�WKH�VLWH�HIIRUWOHVVO\�LQ�XVHU�FHQWHUHG�VRIWZDUH�GHVLJQ��

� � � � �

��� 7KH�GHWHUPLQDWLRQ�RI�WKH�UHTXLUHPHQWV�LQ�WKH�ILUVW�SODFH�LV�
LPSRUWDQW�LQ�WHUPV�RI�WKH�SURFHVV�LQ�:DWHUIDOO�PRGHO��DV�LQ�
DOO�GHVLJQ�PRGHOV�EDVHG�RQ�+XPDQ�&RPSXWHU�,QWHUDFWLRQ��

� � � � �

��� ,W� LV� LPSRUWDQW� WR� DQDO\]H� XVHUV� DQG� WKHLU�ZRUOGV� LQ� XVHU�
FHQWHUHG�VRIWZDUH�GHVLJQ��

� � � � �
��� ,W�LV�HIIHFWLYH�WR�HYDOXDWH�LGHDV�RQ�WKH�SURMHFW�ZLWK�XVHUV�LQ�

XVHU�FHQWHUHG�VRIWZDUH�GHVLJQ��
� � � � �

��� ,W�LV�LPSRUWDQW�WR�FKHFN�WKH�V\VWHP�ZLWK�SRWHQWLDO�XVHUV�DQG�
WR�UHSHDW�WKLV�SURFHVV�LQ�XVHU�FHQWHUHG�VRIWZDUH�GHVLJQ��

� � � � �
��� ,W�LV�LPSRUWDQW�IRU�XVHUV�WR�SDUWLFLSDWH�LQ�HDFK�VWDJH�RI�WKH�

SURMHFW�LQ�XVHU�FHQWHUHG�VRIWZDUH�GHVLJQ��
� � � � �

��� 7DVN� DQDO\VHV� IDFLOLWDWH� GHVLJQHUV
� FRPSUHKHQVLRQ� RI� WKH�
SUHVHQW� V\VWHP� LQ� SURMHFW�EDVHG� VWXGLHV� EDVHG� RQ�+XPDQ�
&RPSXWHU�,QWHUDFWLRQ��

� � � � �

��� 'LIIHUHQW� DSSURDFKHV� PD\� EH� XVHG� IRU� WDVN� DQDO\VHV� LQ�
SURMHFW�EDVHG� VWXGLHV� EDVHG� RQ� +XPDQ� &RPSXWHU�
,QWHUDFWLRQ��

� � � � �

��� 'LIIHUHQW� DSSURDFKHV� PD\� EH� XVHG� IRU� FROOHFWLQJ� GDWD� LQ�
SURMHFW�EDVHG� VWXGLHV� EDVHG� RQ� +XPDQ� &RPSXWHU�
,QWHUDFWLRQ��

� � � � �

��� 7DVN�DQDO\VHV� DUH� LPSRUWDQW� LQ� WHUPV�RI�GHWHUPLQDWLRQ�RI�
JRDOV�LQ�XVHU�FHQWHUHG�VRIWZDUH�GHVLJQ��

� � � � �

��� 5HTXLUHPHQW� DQDO\VHV� DUH� LPSRUWDQW� LQ� WHUPV� RI�
GHWHUPLQDWLRQ�RI�ZKDW� WKH� V\VWHP�VKRXOG�GR� LQ�SURMHFW� LQ�
XVHU�FHQWHUHG�VRIWZDUH�GHVLJQ��

� � � � �

��� 3UHSDULQJ�VFHQDULR�GUDIWV�ZLWK�YLVXDOV�LV�LPSRUWDQW�DV�WKH\�
HQDEOH�GHVLJQHUV�WR�VHH�DQG�FKHFN�WKH�GHVLJQ�EHIRUHKDQG�LQ�
SURMHFW�LQ�XVHU�FHQWHUHG�VRIWZDUH�GHVLJQ���

� � � � �

��� 3UHSDULQJ�SURWRW\SHV�RI�GHVLJQV�LV�LPSRUWDQW�DV�LW�SUHVHQWV�
XVHUV� VRPHWKLQJ� ZLWK� ORZ� H[SHQVH� LQ� SURMHFW� LQ� XVHU�
FHQWHUHG�VRIWZDUH�GHVLJQ���

� � � � �
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��� 7KH� HYDOXDWLRQ� SURFHVV� LV� LPSRUWDQW� DV� LW� FRQVWLWXWHV�

WDQJLEOH�HYLGHQFHV�RI�KRZ�WKH�V\VWHP�LV�XVHG�LQ�SURMHFW�LQ�
XVHU�FHQWHUHG�VRIWZDUH�GHVLJQ��

� � � � �

��� 7KH�LQVWDOODWLRQ�SURFHVV�LV� LPSRUWDQW�DV� LW�HQDEOHV� WHVWLQJ��
GHYHORSPHQW� DQG� VSUHDGLQJ� RI� WKH� V\VWHP� LQ� SURMHFW� LQ�
XVHU�FHQWHUHG�VRIWZDUH�GHVLJQ��

� � � � �
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�
D��7KH�IRUPDWLRQ�RI�WKH�UROHV�RI�XVHUV�LQ�WKH�SURMHFW�DFFRUGLQJ�WR�WKHLU�OHYHOV�
�
*URXS����

�
�
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E�� 'HWHUPLQLQJ� WKH� QHHGV� LQ� XVHU� OHYHOV� LQ� WKH� SURMHFW� DQG� GRLQJ� WKH� UHTXLUHPHQWV�
DQDO\VLV�
�
*URXS����
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*URXS����

�
)LJXUH�%�������$Q�H[DPSOH�RI�6:27�$QDO\VLV�RI�0XVHXPV�

�
�

�
)LJXUH�%�������$Q�H[DPSOH�RI�6:27�$QDO\VLV�RI�0XVHXPV�
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F��7KH�IRUPDWLRQ�RI�WDVN�DQDO\VLV�DQG�VFHQDULRV�DFFRUGLQJ�WR�XVHU�OHYHOV�
�

*URXS����
+ø<(5$5ùø.�7$6.�$1$/ø=/(5ø�

³<DúDP�LoLQ�VDQDW�NXOODQÕFÕ´�SURILOL���
��.XOODQÕFÕ�LQWHUQHW�VD\IDVÕQD�JLULú�\DSDU��
� D�0�]HQLQ�DoÕOÕú�YH�NDSDQÕú�VDDWOHUL�LOH�KL]PHW�YHUGL÷L�J�QOHU�NRQWURO�HGLOLU��
� E�0�]HQLQ�IL]LNL�RODQDNODUÕQD�EDNÕOÕU�
� � L�SDUN�\HUL�RODQDNODUÕ�NRQWURO�HGLOLU��
� � LL�VLQHPD�ROXS�ROPDGÕ÷Õ�NRQWURO�HGLOLU��
� � LLL�FDIH�UHVWRUDQ�RODQDNODUÕ�NRQWURO�HGLOLU��
� � LY�HQJHOOL�NLúLOHU�LoLQ�GXUXPD�X\JXQ�ROXS�ROPDGÕ÷ÕQÕ�NRQWURO�HGLOLU��
� � Y�KHGL\HOLN�Hú\D�VDWÕúÕ�YDU�PÕ�NRQWURO�HGLOLU��
� F�6HUJLOHU�KDNNÕQGD�ELOJL�DOÕQÕU��
� � L�UHKEHUOL�WXUODU�KDNNÕQGD�ELOJL�DOÕQÕU��
� � LL�KDON�WXUODUÕ�KDNNÕQGD�ELOJL�DOÕQÕU����FUHWVL]�J�QOHU��
� � LLL�J�QFHO�VHUJLOHU�KDNNÕQGD�ELOJL�DOÕQÕU��
� � � �VHUJL�YH�VDQDWoÕ�KDNNÕQGD�ELOJL�VDKLEL�ROXQXU��
��5H]HUYDV\RQ�VLVWHPLQH�JLULú�\DSDU��
� D�2QOLQH�UH]HUYDV\RQ�VLVWHPLQGHQ�ELOHW�DOÕQÕU�
�
³(÷LWLP�LoLQ�VDQDW´�NXOODQÕFÕ�SURILOL��� �
��.XOODQÕFÕ�LQWHUQHW�VD\IDVÕQD�JLULú�\DSDU��
D�0�]HQLQ�DoÕOÕú�YH�NDSDQÕú�VDDWOHUL�LOH�KL]PHW�YHUGL÷L�J�QOHU�NRQWURO�HGLOLU��
� E�0�]HQLQ�IL]LNL�RODQDNODUÕQD�EDNÕOÕU�
� � L�SDUN�\HUL�RODQDNODUÕ�NRQWURO�HGLOLU��
� � LL�VLQHPD�ROXS�ROPDGÕ÷Õ�NRQWURO�HGLOLU��
� � LLL�FDIH�UHVWRUDQ�RODQDNODUÕ�NRQWURO�HGLOLU��
� � LY�HQJHOOL�NLúLOHU�LoLQ�GXUXPD�X\JXQ�ROXS�ROPDGÕ÷ÕQÕ�NRQWURO�HGLOLU��
� � Y�KHGL\HOLN�Hú\D�VDWÕúÕ�YDU�PÕ�NRQWURO�HGLOLU��
� F�6HUJLOHU�KDNNÕQGD�ELOJL�DOÕQÕU��
� � L�UHKEHUOL�WXUODU�KDNNÕQGD�ELOJL�DOÕQÕU��
� � LL�KDON�WXUODUÕ�KDNNÕQGD�ELOJL�DOÕQÕU����FUHWVL]�J�QOHU��
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� � LLL�J�QFHO�VHUJLOHU�KDNNÕQGD�ELOJL�DOÕQÕU��VHUJL�YH�VDQDWoÕ�KDNNÕQGD�ELOJL�
VDKLEL�ROXQXU���
��0�]HGH�EXOXQDQ�HVHUOHU�KDNNÕQGD�ELOJL�DOÕU��
����������������D�øQWHUQHW�VLWHVLQGH�EXOXQDQ�HVHUOHU�KDNNÕQGD�JHQHO�ELOJL�EXOXQGXUDQ�NDWDORJ�
VLVWHPGHQ�LQGLULOLU��
��=L\DUHWoL�ELOJL�VD\IDVÕQD�JLULú�\DSÕOÕU��
���������������D�*UXS�WXUODUÕ�KDNNÕQGD�ELOJL�DOÕQÕU��
���������������E�5HKEHUOLN�KL]PHWOHUL�KDNNÕQGD�ELOJL�DOÕQÕU��
��5H]HUYDV\RQ�VLVWHPLQH�JLULú�\DSÕOÕU��
�������������D�5HKEHUOLN�KL]PHWLQLQ�X\JXQ�ROXS�ROPDGÕ÷Õ�NRQWURO�HGLOLU�����������������
�������������E�LON|÷UHWLP�/LVH�/LVDQV�|÷UHQFLOHUL�LoLQ�UHKEHUOLN�KL]PHWLQGHQ�\DUDUODQPDN�
�]HUH�UH]HUYDV\RQ�\DSWÕUÕOÕU��
��������������������������L�<DSÕODQ�UH]HUYDV\RQ��]HULQGHQ�ELOHWOHU�VDWÕQ�DOÕQÕU��
�
³6DQDW�LoLQ�VDQDW´�NXOODQÕFÕ�SURILOL���
��.XOODQÕFÕ�LQWHUQHW�VLWHVLQH�JLULú�\DSDU��
��.XOODQÕFÕ�UH]HUYDV\RQ�VLVWHPLQH�JLULú�\DSDU��
��������D�2QOLQH�VHUJL�LoLQ�UH]HUYDV\RQ�E|O�P�QH�JLULú�\DSDU��
��������E�2QOLQH�VHUJL�LoLQ�WDULK�VRUJXVXQGD�EXOXQXU��
��2QOLQH�VDWÕúWD�\HU�DOPDVÕQÕ�LVWHGL÷L�SDUoDODUÕ�VLVWHPGHQ�VHoLS�ELOJLOHUL�JLUHU��
�6LVWHP�WDUDIÕQGDQ�RQD\ODQGÕ÷Õ�WDNGLUGH�VHUJL�SDUoDODUÕ�VLVWHPH�JLULOLU��
�
*URXS����

6725<%2$5',1*�

�
)LJXUH�%�������$�VWRU\ERDUGLQJ�H[DPSOH�
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G��7KH�IRUPDWLRQ�RI�SURWRW\SH�GHVLJQ�GHSHQGLQJ�RQ�WKH�PDLQ�WDVNV�FKRVHQ�LQ�WKH�SURMHFW�
�
*URXS�����

�)LJXUH�%�������$�SURWRW\SH�GHVLJQ�H[DPSOH�
�
�

�
)LJXUH�%�������$�SURWRW\SH�GHVLJQ�H[DPSOH�
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H��7KH�IRUPDWLRQ�RI�VWDWH�FKDUW��DFWLYLW\�DQG�VHTXHQFH�GLDJUDPV�IURP�XVHU�GDWD�REWDLQHG�
RQ�WKH�SDSHU�PRFN�XS�
�
*URXS�����

�
)LJXUH�%�������$�VWDWH�FKDUW�H[DPSOH�

�
�

�
)LJXUH�%�������$�VWDWH�FKDUW�H[DPSOH�
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I��7KH�IRUPDWLRQ�RI�ILQDQFLDO�DQDO\VLV��WKH�GHWHUPLQDWLRQ�RI�ILQDQFLDO�UHTXLUHPHQWV�DQG�H[SHQVHV���
�
*URXS����

7DEOH�%�������*HQHUDO�EXGJHW�WDEOH�RI�78%,7$.�)RUP��7/��
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$33(1',;�%�����3LFWXUHV�7DNHQ�'XULQJ�WKH�3URMHFW�3UHVHQWDWLRQV�
�

�
�)LJXUH�%�������$�SURMHFW�SRVWHU�H[DPSOH�
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)LJXUH�%�������$�SURMHFW�SRVWHU�H[DPSOH�
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�

�
�)LJXUH�%�������$�SURMHFW�SRVWHU�H[DPSOH�
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�
�)LJXUH�%�������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV�

�
�

�
�)LJXUH�%�������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV�
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�)LJXUH�%�������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV�
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�)LJXUH�%�������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV�
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�)LJXUH�%�������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV�
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�
�)LJXUH�%�������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV�
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��)LJXUH�%��������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV�
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�
)LJXUH�%��������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV�
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)LJXUH�%��������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV�

�
�

�
)LJXUH�%��������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV�
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�)LJXUH�%��������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV�
�
�

�
�)LJXUH�%��������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV�
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�)LJXUH�%��������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV�

�
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�
)LJXUH�%��������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV�
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)LJXUH�%��������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV�
�
�

�
)LJXUH�%��������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV�
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)LJXUH�%��������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV�
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�
)LJXUH�%��������$�SLFWXUH�WDNHQ�GXULQJ�WKH�SUHVHQWDWLRQV�
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1DPH�6XUQDPH� �� (IVXQ�.DUDFD�
3HUPDQHQW�$GGUHVV� �� ùHQOLNN|\�0DK��$NÕQ�6RN��1R�������)ORU\D�±�ø67��
%LUWKSODFH�DQG�'DWH� �� $QNDUD�������
6HFRQG�/DQJXDJH� �� (QJOLVK�
3ULPDU\�6FKRRO�� �� )�0�9��g]HO�$\D]D÷D�,úÕN�ø�g�2��
6HFRQGDU\�6FKRRO�� �� )�0�9��g]HO�$\D]D÷D�,úÕN�ø�g�2��
+LJK�6FKRRO�� �� )�0�9��g]HO�$\D]D÷D�,úÕN�/LVHVL�
%DFKHORU�6FKRRO�� �� %DKoHúHKLU�8QLYHUVLW\��6RIWZDUH�(QJLQHHULQJ�
*UDGXDWH�6FKRRO�� �� %DKoHúHKLU�8QLYHUVLW\�
,QVWLWXWH�1DPH� �� � *UDGXDWH�6FKRRO�RI�1DWXUDO�DQG�$SSOLHG�6FLHQFHV�
3URJUDP�� �� ,QIRUPDWLRQ�7HFKQRORJLHV�
3XEOLFDWLRQV� �� ��
:RUN�/LIH� �� %DKoHúHKLU�8QLYHUVLW\��)DFXOW\�RI�(QJLQHHULQJ��
� � � � 6RIWZDUH�(QJLQHHULQJ�'HSDUWPHQW���

7HDFKLQJ�$VVLVWDQW��������������


