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ABSTRACT 
�
$FFRUGLQJ�WR�OLWHUDWXUH��OHDUQLQJ�LV�PRVW�PHDQLQJIXO�ZKHQ�LW�LV�GHOLEHUDWHO\�DSSOLHG�LQ�UHDO�OLIH�
FRQWH[WV�E\�LQFRUSRUDWLQJ�UHDO�OLIH�FRQWH[WV�WKDW�IDFLOLWDWH�DFWLYH��FRQVWUXFWLYH��LQWHQWLRQDO��DQG�
FROODERUDWLYH�HQJDJHPHQW�LQWR�OHDUQLQJ���7KLV�ZLOO�KHOS�OHDUQHUV�WR�DFKLHYH�ORQJHU�UHWHQWLRQ�RI�
ZKDW�WKH\�KDYH�OHDUQHG�FRPSDUHG�WR�PHPRULVLQJ�DQG�URWH�OHDUQLQJ��,Q�1DQ\DQJ�3RO\WHFKQLF��
6LQJDSRUH��D�/HDUQLQJ�([SHULHQFH�'HVLJQ��/;'��0HWKRGRORJ\�ZDV�GHYHORSHG�WR�JXLGH�DQG�
VXSSRUW�HGXFDWRUV�LQ�WKH�GHVLJQ�RI�JRRG�OHDUQLQJ�H[SHULHQFHV�WKDW�DUH�PHDQLQJIXO�WR�OHDUQHUV�
DQG�WR�DFKLHYH�RXU�JRDO�RI�HQJDJLQJ�DQG�HIIHFWLYH�WHDFKLQJ�DQG�OHDUQLQJ��7KLV�SDSHU�H[SODLQV�
KRZ�ZH�GHYHORSHG�WKH�PHDQLQJIXO�OHVVRQV�IRU�DQ�HQJLQHHULQJ�PRGXOH��IRFXVLQJ�RQ�DSSOLFDWLRQ��
SUREOHP�VROYLQJ�DQG�FROODERUDWLRQ���7R�H[DPLQH�ZKHWKHU�WKH�OHDUQHUV�SHUFHLYHG�WKH�OHDUQLQJ�
WR� EH� PRUH� PHDQLQJIXO� DIWHU� DWWHQGLQJ� WKH� OHVVRQV� WKDW� DUH� UHGHVLJQHG� XVLQJ� WKH� /;'�
PHWKRGRORJ\��D�FRPSDULVRQ�VWXG\�ZDV�FRQGXFWHG�LQYROYLQJ�DERXW����OHDUQHUV�LQ�WKH�'LSORPD�
RI�5RERWLFV� 	�0HFKDWURQLFV�� 7KH� UHVXOWV� LQGLFDWHG� WKDW� OHDUQHUV� LQ� WKH� H[SHULPHQWDO� JURXS�
SHUFHLYHG�PRUH�PHDQLQJIXO�OHDUQLQJ�DQG�VFRUHG�KLJKHU�LQ�WKH�SRVW�FRXUVH�WHVW�WKDQ�WKH�FRQWURO�
JURXS��,Q�DGGLWLRQ��WKH�UHIOHFWLRQ�RQ�RXU�H[SHULHQFHV�LQ�JRLQJ�WKURXJK�WKH�IRXU�UHFRPPHQGHG�
SURFHVVHV�LQ�WKH�/;'�0HWKRGRORJ\��QDPHO\�OHDUQHU�GLVFRYHU\��VXSSRUWLQJ�OHDUQHUV�LQ�DWWDLQLQJ�
OHDUQLQJ�RXWFRPHV��GHVLJQLQJ� WKH� OHDUQLQJ�H[SHULHQFH��DQG�HYDOXDWLQJ� IRU� LPSURYHPHQW�ZLOO�
DOVR� EH� GLVFXVVHG�� � 7KHVH� UHIOHFWLRQV� FDQ� EH� XVHG� DV� D� FDVH� VWXG\� WR� VKDUH� ZLWK� RWKHU�
HGXFDWRUV�ZKR�ZRXOG�OLNH�WR�GHVLJQ�PHDQLQJIXO�OHVVRQ�WR�DFKLHYH�D�PRUH�HQJDJLQJ�H[SHULHQFH�
IRU� OHDUQHUV�� 7KH� ODVW� SDUW� RI� WKH� SDSHU� KLJKOLJKWV� WKH� FKDOOHQJHV� IDFHG� DQG� SURYLGHV�
LPSURYHPHQW�WR�IXUWKHU�ILQH�WXQH�DQG�VWUHDPOLQH�WKH�RQ�JRLQJ�LPSOHPHQWDWLRQ�HIIRUW����
�
�
KEYWORDS 
�
0HDQLQJIXO� OHDUQLQJ�� /HDUQLQJ� ([SHULHQFH� 'HVLJQ�� 6WDWLVWLFDO� $QDO\VLV�� 6WDQGDUG� �� $FWLYH�
/HDUQLQJ��6WDQGDUG����(QKDQFHPHQW�RI�)DFXOW\�7HDFKLQJ�&RPSHWHQFH��
�
�
INTRODUCTION 
 
$VVLPLODWLRQ�WKHRU\�RI�OHDUQLQJ��XVHG�WR�GHVFULEH�KRZ�KXPDQ�LV�HQJDJHG�LQ�PHDQLQJIXO�OHDUQLQJ��
LV� DQ� HGXFDWLRQDO� FRQFHSW� LQWURGXFHG� E\� $XVXEHO� �$XVXEHO�� ������ DQG� ODWHU� DGRSWHG� E\�
QXPHURXV�UHVHDUFKHUV�DQG�SV\FKRORJ\�HGXFDWRUV��1RYDN����������0HDQLQJIXO�OHDUQLQJ�UHIHUV�
WR�ELQGLQJ�QHZ�NQRZOHGJH�ZLWK�SUHOLPLQDU\�LQIRUPDWLRQ��FRJQLWLYH�PDSSLQJ�VWUXFWXUH�DFFRUGLQJ�
WR�QHZ�OHDUQLQJV��DQG�WUDQVIHUULQJ� WKHP�WR�GDLO\� OLIH��$XVXEHO���������7KHUHIRUH��PHDQLQJIXO�
OHDUQLQJ�ZLOO�KHOS� OHDUQHUV�DFKLHYH� ORQJHU� UHWHQWLRQ�RI�ZKDW� WKH\�KDYH� OHDUQHG�FRPSDUHG� WR�
PHPRULVLQJ� DQG� URWH� OHDUQLQJ� �9DOORUL�� ������� ,Q� RWKHU� ZRUGV�� PHDQLQJIXO� OHDUQLQJ� LV� WR�
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LQFRUSRUDWH�UHDO�OLIH�FRQWH[WV�WKDW�IDFLOLWDWH�DFWLYH��FRQVWUXFWLYH�� LQWHQWLRQDO��DQG�FROODERUDWLYH�
HQJDJHPHQW�LQWR�OHDUQLQJ��/HDUQLQJ�LV�PRVW�PHDQLQJIXO�ZKHQ�LW�LV�GHOLEHUDWHO\�DSSOLHG�LQ�UHDO�
OLIH�FRQWH[WV��/HDUQHUV�FDQ�WKHQ�DSSUHFLDWH�ZKDW�WKH\�OHDUQ�DQG�DSSO\�LW�WR�QHZ�SUREOHPV��,Q�
DGGLWLRQ��FROODERUDWLRQ�LV�DOVR�DQ�HVVHQWLDO�FRPSRQHQW�RI�PHDQLQJIXO�OHDUQLQJ�DV�KXPDQV�OHDUQ�
EHWWHU�ZKHQ�ZH�DUH�LQ�FRPPXQLWLHV��-RKDQQHV���������-RQDVVHQ�'�����������

0HDQLQJIXO� OHDUQLQJ� DOVR� SURYLGHV� D�PRGHO� WR� KHOS� HGXFDWRUV� XQGHUVWDQG�� LPSOHPHQW�� DQG�
HYDOXDWH� FRQFHSW�EDVHG� WHDFKLQJ�DQG� VXJJHVWV� WKDW�PHDQLQJIXO� OHDUQLQJ�RFFXUV�ZKHQ�QHZ�
H[SHULHQFHV�DUH�UHODWHG�WR�ZKDW�D�OHDUQHU�DOUHDG\�NQRZV��7HUHVD�-��*HWKD�(E\���������$QJ�	�
1JX�� ������� ,Q� D� IXUWKHU� GHYHORSPHQW� LQ� ������ -RQDVVHQ� DQG� KLV� FROOHDJXHV� DSSOLHG� D�
FRQVWUXFWLYLVW�SHUVSHFWLYH�WR�XVLQJ�WHFKQRORJ\�LQ�VFKRROV�WR�FUHDWH�WHFKQRORJ\�EDVHG�DFWLYLWLHV�
WKDW� VXSSRUWHG� PHDQLQJIXO� OHDUQLQJ�� 7KH\� GHILQHG� PHDQLQJIXO� OHDUQLQJ� DV� RFFXUULQJ� ZKHQ�
OHDUQHUV�ZHUH�DFWLYHO\�HQJDJHG�LQ�PDNLQJ�PHDQLQJ�DQG�LGHQWLILHG�ILYH�DWWULEXWHV�RI�PHDQLQJIXO�
OHDUQLQJ� ±� �$FWLYH�� &RQVWUXFWLYH�� ,QWHQWLRQDO�� $XWKHQWLF� DQG� &RRSHUDWLYH�� ZLWK� WKH� PRVW�
PHDQLQJIXO�OHDUQLQJ�DFWLYLWLHV�VXSSRUWLQJ�FRPELQDWLRQV�RI�WKHVH�DWWULEXWHV��-RQDVVHQ��+RZODQG��
0RRUH��	�0DUUD��������� ,Q�������+RZODQG�HW�DO��GHPRQVWUDWHG�QXPHURXV�H[DPSOHV�RI�KRZ�
GLIIHUHQW�OHDUQHUV�FRXOG�XVH�GLIIHUHQW�WHFKQRORJLHV�IRU�PHDQLQJIXO�OHDUQLQJ��7KH\�DOVR�GLVFXVVHG�
WKH� $VVHVVLQJ� 0HDQLQJIXO� 7HDFKLQJ� DQG� /HDUQLQJ� UXEULFV� ZKLFK� JLYH� HGXFDWRUV� D� WRRO� IRU�
UHIOHFWLQJ�RQ�WKHLU�SUDFWLFH��+RZODQG��-RQDVVHQ���	�0DUUD�����������

THEORECTICAL BACKGROUND 

0HDQLQJIXO�OHDUQLQJ�LV�DQ�LPSRUWDQW�SLOODU�LQ�WKH�/HDUQLQJ�([SHULHQFH�'HVLJQ��/;'��)UDPHZRUN�
�)LJXUH����WKDW�ZDV�GHYHORSHG�LQ�1DQ\DQJ�3RO\WHFKQLF��1<3���6LQJDSRUH�LQ�������/;'��)ORRU��
������LV�WKH�VFLHQFH�DQG�WKH�DUW�RI�FUHDWLQJ�H[SHULHQFHV�WKDW�KHOSV�OHDUQHUV�IXOILOO�WKH�OHDUQLQJ�
RXWFRPHV�WKH\�GHVLUH��LQ�D�XVHU�FHQWHUHG�DQG�JRDO�GLUHFWHG�ZD\��,Q�1<3��WKH�/;'�0HWKRGRORJ\�
HPERGLHV� /;'� SULQFLSOHV�� EHVW� SUDFWLFHV�� DQG� UHVHDUFK� ILQGLQJV�� DQG� LW� LV� DERXW� FUHDWLQJ�
0HDQLQJIXO�� 0RWLYDWLRQDO� DQG� 0HPRUDEOH� OHDUQLQJ� H[SHULHQFHV� WKDW� DGGUHVV� WKH� QHHGV� RI�
OHDUQHUV��DFKLHYH�WKH�OHDUQLQJ�RXWFRPHV��DQG�EXLOG�SURSHQVLW\�IRU�OLIH�ORQJ�OHDUQLQJ���,W�JXLGHV�
OHFWXUHUV�WKURXJK�WKH�IRXU�SURFHVVHV�LQ�/;'��QDPHO\�OHDUQHU�GLVFRYHU\��VXSSRUWLQJ�OHDUQHUV�LQ�
DWWDLQLQJ� OHDUQLQJ� RXWFRPHV�� GHVLJQLQJ� WKH� OHDUQLQJ� H[SHULHQFH�� DQG� HYDOXDWLQJ� IRU�
LPSURYHPHQW�� LQ� D� F\FOLFDO� DQG� LWHUDWLYH� PDQQHU�� ZLWK� WKH�JRDO�RI� FUHDWLQJ� DQG� FRQGXFWLQJ�
HQJDJLQJ� WHDFKLQJ� DQG� OHDUQLQJ�� 7HRK¶V� VWXG\� �7HRK�� GHPRQVWUDWHG� WKDW� XVLQJ� 1<3� /;'�
0HWKRGRORJ\� WR� GHVLJQ� OHVVRQV� IRU� DQ� HQJLQHHULQJ� PRGXOH� EDVHG� RQ� OHDUQHU
V� QHHG� DQG�
PRWLYDWLRQ��ZKLFK�LV�RQH�RI�WKH�GRPDLQV�LQ�XVHU�H[SHULHQFH�DQG�LQVWUXFWLRQDO�GHVLJQ��LQFUHDVHV�
OHDUQHUV¶�OHYHO�RI�XQGHUVWDQGLQJ����

)LJXUH����1<3�/;'�0HWKRGRORJ\�)UDPHZRUN�

���
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7KLV� VWXG\� VRXJKW� WR� GHVFULEH� KRZ�ZH� GHYHORSHG� WKH�PHDQLQJIXO� OHVVRQV� IRU� WKH� WRSLF� RQ�
(QFRGHU�RI�DQ�HQJLQHHULQJ�PRGXOH��JXLGHG�E\�1<3�/;'�0HWKRGRORJ\�DQG�DLPHG�WR�LQFUHDVH�
WKH�FRQILGHQFH�RI�OHDUQHUV�LQ�ZRUNLQJ�FROODERUDWLYHO\�DQG�UHVSRQVLEO\�ZLWK�RWKHUV��OHDGLQJ�WR�D�
PRUH�PHDQLQJIXO� OHDUQLQJ� RQ� (QFRGHU�� 7KLV� SDSHU� LV� GLYLGHG� LQWR� WKUHH� VHFWLRQV�� 3DUW� RQH�
SURYLGHV�DQ�RYHUYLHZ�RI�WKH�EDFNJURXQG�RQ�ZK\�WKH�WRSLF�RQ�(QFRGHU�ZDV�FKRVHQ�DQG�WKH�WZR�
TXHVWLRQV�WKLV�SDSHU�ZLOO�DGGUHVV����3DUW�WZR�GHDOV�ZLWK�WKH�UHVHDUFK�PHWKRGV�DQG�SDUW�WKUHH�
GLVFXVVHV�WKH�UHVXOWV�DQG�WKH�ODVW�SDUW�ZH�ZLOO�PDNH�D�FRQFOXVLRQ�WR�WKLV VWXG\�  
 
(QFRGHU��5HDOSDUV���������)XQ��������LV�RQH�RI�WKH�FKDOOHQJLQJ�WRSLFV�WKDW�OHDUQHUV�QHHG�WR�
FRPSOHWH�LQ�D�<HDU���HQJLQHHULQJ�PRGXOH�IURP�WKH�'LSORPD�LQ�5RERWLFV�	�0HFKDWURQLFV��'50���
%HIRUH� DSSO\LQJ� /;'� 0HWKRGRORJ\�� ZH� WDXJKW� HQFRGHU� XVLQJ� 1DWLRQDO� ,QVWUXPHQW� 6HQVRU�
7UDLQLQJ�ERDUG��)LJXUH����DQG�IRFXVHG�RQ�WKHRUHWLFDO�DVSHFW�ZKHUH�OHDUQHUV�ODFN�RI�DSSUHFLDWLRQ�
RQ�ZKHUH�DQG�KRZ�WKH�HQFRGHU�FDQ�EH�DSSOLHG��:KLOH�VRPH�DWWHPSWV��VXFK�DV�YLGHR�FXUDWLRQ��
ZHUH�PDGH�WR�OLQN�(QFRGHU�WR�UHDO�OLIH�FRQWH[W�LQ�SDVW�IHZ�\HDUV��PDQ\�OHDUQHUV�VWLOO�ILQG�WKH�
WRSLF�WR�EH�DEVWUDFW�DQG�KDYH�GLIILFXOW\�OLQNLQJ�WKH�WKHRU\�WR�UHDO�OLIH�DSSOLFDWLRQ��$QG�WKH�WHVW�
VFRUH�IRU�WKH�WRSLF�RQ�(QFRGHU�ZDV�DOZD\V�ORZ�FRPSDUHG�ZLWK�RWKHU�WRSLFV�LQ�WKH�VDPH�PRGXOH��
+HQFH��ZH�HPEDUNHG�RQ�DQ�DFWLRQ�UHVHDUFK�SURMHFW�WR�UHGHVLJQ�RXU�OHVVRQ�DQG�DFWLYLWLHV�JXLGHG�
E\�1<3�/;'�0HWKRGRORJ\�IRFXVLQJ�RQ�WKH�PHDQLQJIXO�DVSHFW�RI�WKH�1<3�/;'�0HWKRGRORJ\���
�

 
�

)LJXUH����(QFRGHU�WUDLQLQJ�EHIRUH�/;'�LPSOHPHQWDWLRQ�
 
7KH�PHDQLQJIXOQHVV�LQ�1<3�FRQWH[W��IRFXV�RQ���GLPHQVLRQV��DSSOLFDWLRQ��SUREOHP�VROYLQJ�DQG�
FROODERUDWLRQ��)RU�DSSOLFDWLRQ��LW� LV�GHILQHG�DV�WKH�DELOLW\�WR�XVH�WKH�OHDUQHG�PDWHULDOV�LQ�QHZ�
UHDO�OLIH�VLWXDWLRQV��7KLV�PD\� LQFOXGH�WKH�DSSOLFDWLRQ�RI�UXOHV��PHWKRGV��FRQFHSWV��SULQFLSOHV��
ODZ��DQG�WKHRULHV��)RU�SUREOHP�VROYLQJ��WKH�GHILQLWLRQ�DGRSWHG�LV�WKH�V\QWKHVLV�RI�OHDUQLQJ�DQG�
DSSOLFDWLRQ�LQ�QHZ�DQG�GLIIHUHQW�VLWXDWLRQV�WR�SURSRVH�VROXWLRQV�DQG�FRQVLGHU�DOWHUQDWLYHV�WR�D�
SUREOHP��)RU�FROODERUDWLRQ�� WKH�GHILQLWLRQ�DGRSWHG� LV� WKDW� OHDUQLQJ�RFFXUV�ZKHQ�WZR�RI�PRUH�
OHDUQHUV� OHDUQ� WRJHWKHU� WKURXJK� GLDORJXH� DQG� VRFLDO� LQWHUDFWLRQ�� FRQVLGHULQJ� HDFK� RWKHU¶V�
SHUVSHFWLYHV� DQG� H[SHULHQFHV� WR� VROYH� SUREOHPV� DQG� GHYHORS� D� VKDUHG� XQGHUVWDQGLQJ� RI�
PHDQLQJV��7KH�ILUVW�TXHVWLRQ�WKDW�ZH�ZRXOG�OLNH�WR�DGGUHVV�LV�WKHUHIRUH�WKH�H[WHQW�RI�OHDUQHUV�
SHUFHLYLQJ�WKH�OHDUQLQJ�RI�(QFRGHU�WR�EH�PRUH�PHDQLQJIXO�DIWHU�DWWHQGLQJ�WKH�OHVVRQV�WKDW�DUH�
UHGHVLJQHG�XVLQJ�WKH�/;'�0HWKRGRORJ\��
�
7KH� 1<3� /;'� 0HWKRGRORJ\� LV� QHZ� DQG� WKHUH� ZDV� OLPLWHG� LQIRUPDWLRQ� RQ� KRZ� 1<3� /;'�
0HWKRGRORJ\�OHDGV�WR�WKH�GHVLJQ�RI� OHDUQLQJ�H[SHULHQFHV�ZKLFK�DUH�PHDQLQJIXO���+HQFH�WKH�
VHFRQG� TXHVWLRQ�ZH�ZRXOG� OLNH� WR� DGGUHVV� LV� WKH� XVHIXOQHVV� RI� 1<3� /;'�0HWKRGRORJ\� LQ�
KHOSLQJ�OHFWXUHUV�WR�GHVLJQ�PHDQLQJIXO�OHDUQLQJ�H[SHULHQFHV�IRU�OHDUQHUV��
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METHODS��
�
Participants 
7KH�VWXG\�LQYROYHG�DERXW����<HDU���HQJLQHHULQJ�OHDUQHUV�IURP�'50��7KH�ILUVW�JURXS��Q� �����
FRQWURO�JURXS��XVHG�WKH�H[LVWLQJ�FXUULFXOXP�LQ�2FW������VHPHVWHU�������6����ZKLOH�WKH�VHFRQG�
JURXS� �Q�  � ���� WUHDWPHQW� JURXS�� XVHG� WKH� HQKDQFHG� FXUULFXOXP�ZKLFK�ZDV� UHGHVLJQHG� IRU�
PHDQLQJIXO� OHDUQLQJ� LQ�$SULO� ����� VHPHVWHU� ������6���� )RU� ERWK� WKH� FRQWURO� DQG� WUHDWPHQW�
JURXSV�� WKH� LQVWUXFWRUV� DQG� OHDUQHUV�PHW� IDFH�WR�IDFH� WZLFH� SHU�ZHHN�� RQFH� IRU� WKH� ��KRXU�
SUDFWLFDO�VHVVLRQ�DQG�DJDLQ�IRU�D���KRXU�SUREOHP�VROYLQJ�WXWRULDO���7KH�SDUWLFLSDQWV�ZHUH�QRW�
UDQGRPO\�DVVLJQHG�WR�HLWKHU�WKH�FRQWURO�RU�WUHDWPHQW�JURXS��UDWKHU�ZH�DVVLJQHG�����6��EDWFK�
DV�WKH�FRQWURO�JURXS�DQG�����6��EDWFK�DV�WKH�WUHDWPHQW�JURXS��%RWK�JURXSV�ZHUH�FRQGXFWHG�
E\�WKH�VDPH�LQVWUXFWRUV�DQG�WKH�PRGXOH�LV�D����ZHHN��FRPSXOVRU\�PRGXOH�IRU�DOO�OHDUQHUV�IURP�
'50�� (WKLFDO� DSSURYDOV� IRU� GDWD� FROOHFWLRQ� DQG� OHDQHU� FRQVHQW� ZHUH� REWDLQHG� EHIRUH� LWV�
LPSOHPHQWDWLRQ��
�
Research Design 
�
7KH�1<3�/;'�0HWKRGRORJ\�SURYLGHV�D�V\VWHPDWLF�DSSOLFDWLRQ�RI�OHDUQLQJ�H[SHULHQFH�GHVLJQ�
SULQFLSOHV�WR�JXLGH�VWDII�LQ�WKH�SURFHVV�RI�FUHDWLQJ�DQG�FRQGXFWLQJ�HQJDJLQJ�OHVVRQV��7KH�IRXU�
/;'�SURFHVVHV�ZHUH�LPSOHPHQWHG�DV�IROORZV��
�
���� /HDUQHU�'LVFRYHU\�±�WKH�DLP�RI�WKLV�ILUVW�SURFHVV�ZDV�WR�DOORZ�VWDII�WR�HPSDWKL]H�ZLWK�RXU�

OHDUQHUV�DQG�LW�LQYROYHG�WKUHH�VWHSV��
�

6WHS����:H�FRQGXFWHG�D�)RFXV�*URXS�'LVFXVVLRQ��)*'��ZLWK�OHDUQHUV�WR�KDYH�DQ�LQ�GHSWK�
XQGHUVWDQGLQJ�RI�WKHLU� OHDUQLQJ�H[SHULHQFHV�RQ�(QFRGHU� LQ�WHUPV�RI�PHDQLQJIXO� OHDUQLQJ�
GRPDLQ�� ��� OHDUQHUV� IURP� FRQWURO� JURXS� ZKR� ZHQW� WKURXJK� WKH� H[LVWLQJ� FXUULFXOXP� RQ�
(QFRGHU�LQ�����6��ZHUH�LQYLWHG�WR�WKH�)*'��7KH�)*'�ZDV�IDFLOLWDWHG�E\�WZR�LQVWUXFWRUV�
XVLQJ�WKH�IROORZLQJ�JXLGLQJ�TXHVWLRQV�DV�VKRZQ�LQ�7DEOH����

�
7DEOH����*XLGLQJ�4XHVWLRQ�IRU�)*'��&RQWURO�*URXS��

�
4�� ,V�WKH�HQFRGHU�WRSLF�YHU\�GLIILFXOW�WR�OHDUQ"�:K\�RU�ZK\�QRW"�
4�� :KLFK�SDUW�RI�WKH�GHOLYHU\�RI�(QFRGHU�KHOSV�\RX�WR�OHDUQ�EHWWHU�LQWHUHVWV�\RX�WKH�PRVW"�
4�� %DVHG�RQ�\RXU�\HDUV�RI�VWXG\�DW�1<3��UHFDOO�D�GLIILFXOW�WRSLF�WKDW�\RX�KDYH�OHDUQW�ZHOO�
4�� :KDW�ZDV�WKDW�WRSLF�DQG�ZKDW�ZDV�WKH�PRVW�LPSRUWDQW�WKLQJ�WKH�OHFWXUHU�GLG�LQ�WKDW�

PRGXOH�WR�KHOS�\RX�OHDUQ�ZHOO"�
4�� 'R�WKH�FODVV�DFWLYLWLHV��/HFWXUH�7XWRULDO�3UDFWLFDO��DOORZ�\RX�WR�DSSO\�SUREOHP�VROYLQJ�

VNLOO"�
4�� 'R�WKH�FODVV�DFWLYLWLHV��/HFWXUH�7XWRULDO�3UDFWLFDO��PDNH�\RX�WKLQN�DERXW�D�SUREOHP�

DQG�WU\�WR�VROYH�LW"�
�

6WHS����2QFH�ZH�JDWKHUHG�WKH�LQSXW�IURP�WKH����OHDUQHUV�WKURXJK�WKH�)*'��ZH�FRQVROLGDWHG�
WKHLU�UHVSRQVHV�LQWR�3HUVRQD��
�
6WHS����2QFH�ZH�KDG�D�JRRG�XQGHUVWDQGLQJ�RI�WKH�3HUVRQD��ZH�XVHG�WKLV�3HUVRQD�WR�GHVLJQ�
WKH�OHDUQLQJ�H[SHULHQFHV�

�
���� /HDUQLQJ�*RDOV� ±� WKH� DLP� RI� WKLV� VHFRQG� SURFHVV� ZDV� WR� VXSSRUW� OHDUQHUV� LQ� DWWDLQLQJ�
OHDUQLQJ�RXWFRPHV�E\�OLVWLQJ�GRZQ�WKH�OHDUQLQJ�RXWFRPHV�RQ�(QFRGHU�WKDW�WKH�OHDUQHUV�QHHG�
WR�DFKLHYH�
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����)URP� ,GHDWLRQ��/HDUQLQJ�([SHULHQFHV� WR�(QJDJHPHQW�±�ZLWK� WKH� OHDUQLQJ�JRDOV�DQG� WKH�
SHUVRQD�DW�KDQG��ZH�UHGHVLJQHG�WKH�OHDUQLQJ�FRQWHQW�DQG�DFWLYLWLHV�RQ�(QFRGHU�WR�EH�LQ�OLQH�
ZLWK�WKH�OHDUQHUV¶�DELOLWLHV�DQG�QHHGV�LQ�WKLV�WKLUG�SURFHVV����:H�IROORZHG�WKH�FULWHULD�IRU�OHVVRQ�
GHVLJQ�RI�WKH�WKUHH�GLPHQVLRQV�RQ�PHDQLQJIXO�OHDUQLQJ�FORVHO\��QDPHO\�DSSOLFDWLRQ��SUREOHP�
VROYLQJ�DQG�FROODERUDWLRQ���,Q�WHUPV�RI�DSSOLFDWLRQ�RI�(QFRGHU��ZH�FRQWH[WXDOL]HG�WKH�OHVVRQ�WR�
UHDO�OLIH�VLWXDWLRQ�DQG�IDFLOLWDWHG�WKH�DSSOLFDWLRQ�RI�OHDUQHU�NQRZOHGJH�DQG�VNLOOV�JDLQHG�IURP�WKH�
FODVVURRP�OHDUQLQJ�WR�UHDO�OLIH�VHWWLQJV���,Q�WHUPV�RI�SUREOHP�VROYLQJ��ZH�LQIXVHG�FULWLFDO�WKLQNLQJ�
LQ�OHVVRQ�GHVLJQ�E\�GHVLJQLQJ�DFWLYLWLHV�WR�GHYHORS�OHDUQHUV¶�SUREOHP�VROYLQJ��TXHVWLRQLQJ��DQG�
FULWLFDO�WKLQNLQJ�VNLOOV���,Q�WHUPV�RI�FROODERUDWLRQ��ZH�LQFRUSRUDWHG�DFWLYLWLHV�WKDW�UHTXLUHV�OHDUQHUV�
WR�ZRUN�FROODERUDWLYHO\�DQG�VKDUH�UHVSRQVLELOLW\��)LJXUH���VKRZV�D�UHDO�OLIH�PHDVXULQJ�ZKHHO�
ODERUDWRU\�NLW�XVLQJ�HQFRGHU��
�

 
 

)LJXUH����0HDVXULQJ�ZKHHO�ODERUDWRU\�NLW�GHYHORSPHQW�
 

����(YDOXDWLRQ� WR�5HILQHPHQW�±� WKH�DLP�RI� WKLV� IRXUWK�SURFHVV�ZDV�WR�FROOHFW�GDWD�DERXW� WKH�
UHGHVLJQHG�OHVVRQV�WR�DOORZ�VWDII�WR�NQRZ�ZKHWKHU�WKH�UHGHVLJQHG�OHVVRQV�RQ�(QFRGHU�SURYLGH�
PHDQLQJIXO� OHDUQLQJ�H[SHULHQFHV�IRU�WKH�OHDUQHUV��2QH�NH\�FRQVLGHUDWLRQ�ZDV�WR�FKRRVH�WKH�
VXUYH\� LQVWUXPHQWV� WR� EH� DGPLQLVWHUHG� WR� OHDUQHUV� WR� PHDVXUH� WKHLU� PHDQLQJIXO� OHDUQLQJ�
H[SHULHQFHV���7KH�RWKHU�FRQVLGHUDWLRQ�ZDV�WR�GHFLGH�RQ�WKH�SODWIRUP�WR�EH�XVHG�WR�DGPLQLVWHU�
WKH�VXUYH\�WR�OHDUQHUV���
�
7R� DGGUHVV� WKH� VHFRQG� TXHVWLRQ� RQ� WKH� XVHIXOQHVV� RI� 1<3� /;'� 0HWKRGRORJ\� LQ� KHOSLQJ�
OHFWXUHUV� WR� GHVLJQ� PHDQLQJIXO� OHDUQLQJ� H[SHULHQFHV� IRU� OHDUQHUV�� ZH� GRFXPHQWHG� RXU�
H[SHULHQFHV�LQ�D�UHIOHFWLRQ�MRXUQDO�DV�ZH�ZDONHG�WKURXJK�WKH�IRXU�SURFHVVHV���)RU�H[DPSOH��LQ�
WKH� ILUVW� SURFHVV� RI� OHDUQHU� GLVFRYHU\�� ZH� GRFXPHQWHG� RXU� H[SHULHQFHV� RQ� FKRRVLQJ� WKH�
SDUWLFLSDQWV��L�H���YROXQWHHULQJ��QRPLQDWHG��VDPSOHG���JHWWLQJ�SDUWLFLSDWLRQV�IURP�OHDUQHUV�LQ�WKH�
)*'��DQG�FUDIWLQJ�WKH�JXLGLQJ�TXHVWLRQV�WKDW�DUH�DOLJQHG�WR�WKH�/;'�PHWKRGRORJ\���$QRWKHU�
H[DPSOH�ZRXOG�EH� LQ� WKH� WKLUG�SURFHVV��ZH�GRFXPHQWHG�RXU�H[SHULHQFHV�ZKLFK� LQFOXGH�NH\�
GHVLJQ� GHFLVLRQV� DQG� MXVWLILFDWLRQV� LQ� WKH� UHGHVLJQLQJ� RI� WKH� OHVVRQV� RQ� (QFRGHU� DQG� NH\�
FRQVLGHUDWLRQ�LQ�FKRRVLQJ�WKH�WRROV�WR�EH�XVHG�WR�GHYHORS�WKH�OHDUQLQJ�PDWHULDOV�DQG�DFWLYLWLHV����
�
DATA ANALYSIS AND RESULTS  
 
Data Collection  
�
7R�DQVZHU�WKH�TXHVWLRQ�RQ��WR�ZKDW�H[WHQW�GR�OHDUQHUV�SHUFHLYH�WKH�OHDUQLQJ�RI�(QFRGHU�WR�EH�
PRUH�PHDQLQJIXO��ZH�FRQGXFWHG�D�TXDQWLWDWLYH�VXUYH\�LQ���SRLQW�/LNHUW�6FDOH��6WURQJO\�GLVDJUHH�
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����'LVDJUHH�±����1HXWUDO�±����$JUHH�±����6WURQJO\�$JUHH�����WR����OHDUQHUV�LQ�FRQWURO�JURXS�LQ�
����6��DQG����OHDUQHUV�LQ�WUHDWPHQW�JURXS�LQ�����6��ZKHUH�WKH�SURILOH�RI�WKHVH�WZR�JURXSV�
RI� OHDUQHUV�ZDV�VLPLODU��7KH�VXUYH\� LQVWUXPHQWV� WKDW�ZHUH�DGPLQLVWHUHG� WR� OHDUQHUV�FDQ�EH�
IRXQG�LQ�7DEOH����
�

7DEOH�����4XDQWLWDWLYH�6XUYH\�4XHVWLRQV��1<3�/;'��
�

4��

0HDQLQJIXO�

$SSOLFDWLRQ� 7KH�OHVVRQV�SURYLGH�RSSRUWXQLWLHV�IRU�PH�WR�DSSO\�
DFTXLUHG�NQRZOHGJH�	�VNLOOV��

4�� 3UREOHP�
6ROYLQJ�

7KH�OHVVRQV�SURYLGH�RSSRUWXQLWLHV�IRU�PH�WR�GHYHORS�
SUREOHP�VROYLQJ�VNLOOV���

4�� &ROODERUDWLRQ� 7KH�OHVVRQV�DOORZ�PH�WR�FROODERUDWH�ZLWK�P\�
FODVVPDWHV�PRUH�RIWHQ���

4��

0RWLYDWLRQDO�

$WWHQWLRQ� 7KH�OHVVRQV�FDSWXUHG�P\�LQWHUHVW�DQG�LQVSLUHG�PH�WR�
H[SORUH�PRUH�DERXW�WKH�WRSLFV�WDXJKW�

4�� $XWRQRP\� 7KH�OHVVRQV�LQFRUSRUDWH�PDWHULDOV�DQG�DFWLYLWLHV�WKDW�
DOORZ�PH�WR�FKRRVH�WKH�SDFLQJ�DQG�LQWHQVLW\�RI�
OHDUQLQJ�

4�� &RQILGHQFH� 7KH�OHVVRQV�DOORZ�PH�WR�DFKLHYH�VPDOO�VXFFHVV�ZKLOH�
,�SURJUHVV�WR�DFKLHYH�WKH�OHDUQLQJ�JRDOV�

4��

0HPRUDEOH�
$SSUHFLDWLRQ� ,�FDQ�DSSUHFLDWH�WKH�OHDUQLQJ�FRQWHQW�DQG�REMHFWLYHV�

EHFDXVH�WKH\�ZHUH�FOHDUO\�LQWURGXFHG�
4�� &RQQHFWLRQ� ,�DP�JLYHQ�WKH�RSSRUWXQLW\�WR�H[SUHVV�P\�IHHOLQJV�

IUHHO\�ZKLOH�H[SORULQJ�LGHDV�GXULQJ�OHVVRQV�
 
:KLOH�RXU�VWXG\�IRFXVHV�RQ�WKH�PHDQLQJIXO�GRPDLQ�RI�/;'��ZH�GHFLGHG�WR�FROOHFW�GDWD�RQ�WKH�
PRWLYDWLRQDO� DQG�PHPRUDEOH� GRPDLQV� DV� ZHOO� WR� H[DPLQH� KRZ� WKH� FKDQJH� RI� UHGHVLJQLQJ�
OHVVRQV�LQ�WKH�PHDQLQJIXO�GRPDLQ�LPSDFWV�WR�WKH�PRWLYDWLRQDO�DQG�PHPRUDEOH�GRPDLQV���
�
Data Analysis 
 
)LJXUH���WDEXODWHV�WKH�PHDQ�YDOXHV�RI�WKH�TXDQWLWDWLYH�VXUYH\�GDWD�IURP�ERWK�JURXSV��,W�VKRZV�
DQ�RYHUDOO�LQFUHDVH�LQ�UDWLQJ�E\�WUHDWPHQW�JURXS�IRU�DOO�WKH���TXHVWLRQV��LQGLFDWLQJ�WKDW�OHDUQHUV�
IURP�WUHDWPHQW�JURXS�SHUFHLYHG�WKH�UHGHVLJQHG�PDWHULDO�WR�EH�PRUH�PHDQLQJIXO��PRWLYDWLRQDO�
DQG�PHPRUDEOH��

)LJXUH����4XDQWLWDWLYH�VXUYH\�IRU�ERWK�JURXSV����SRLQW�/LNHUW�6FDOH��
�

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8
Control 3,96 3,87 3,91 3,68 3,79 3,9 3,92 3,79
Treatment 4,15 4,18 4,13 4,02 4,02 4,24 4,24 4,17

3,4
3,6
3,8
4

4,2
4,4

Quantitative	Survey	(Both	Groups)

Control Treatment
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7R� H[DP� KRZ� VLJQLILFDQW� GLIIHUHQFH� LQ� SHUFHLYLQJ� PHDQLQJIXO� OHDUQLQJ� DPRQJ� FRQWURO� DQG�
WUHDWPHQW�JURXS��ZH�FDUULHG�RXW�D�VWDWLVWLFDO�DQDO\VLV�WR�WKH�TXDQWLWDWLYH�VXUYH\�GDWD��3DLUHG�
VDPSOHV� W�WHVW� LV� QRUPDOO\� XVHG� WR� WHVW� LI� WKH�PHDQV� RI� WZR� SDLUV�PHDVXUHPHQWV�� VXFK� DV�
SUHWHVW�SRVWWHVW�VFRUHV��DUH�VLJQLILFDQWO\�GLIIHUHQW�>��@��+HQFH��ZH�FRQGXFWHG�SDLUHG�VDPSOH�W�
WHVW��VHW� WHVW�YDOXH�DOSKD�DV������DQG�K\SRWKHVL]HG�PHDQ�GLIIHUHQFH�DV���DQG�REWDLQHG�WKH�
YDOXH�RI�S�LQ�7DEOH�����
�

7DEOH������3DLUHG�6DPSOHG�W�7HVW�5HVXOW��

� 4�� 4�� 4�� 4�� 4�� 4�� 4�� 4��
3�7�W���
WZR�WDLO� ������ ������� ����� ����� ����� ����� ������ ������
�
:H�REVHUYHG�WKDW�S�YDOXHV�IRU�DOO�WKH�TXHVWLRQV�DUH�OHVV�WKDQ�WKH�WHVW�YDOXH�DOSKD�RI������H[FHSW�
IRU�4XHVWLRQ���RQ�&ROODERUDWLRQ�DQG�4XHVWLRQ���RQ�$XWRQRP\����
�
7KH�ILQGLQJV�LPSOLHG�WKDW�OHDUQHUV�GLG�ILQG�WKH�UHGHVLJQHG�(QFRGHU�OHVVRQV�WR�EH�PHDQLQJIXO�LQ�
WKH� DSSOLFDWLRQ� DQG� SUREOHP�VROYLQJ� GLPHQVLRQV�� 3HUKDSV� LQ� RXU� GHVLJQ� RI� FROODERUDWLYH�
OHDUQLQJ�DFWLYLWLHV��LQVWHDG�RI�DVVXPLQJ�WKDW�OHDUQHUV�NQRZ�WR�ZRUN�FROODERUDWLYHO\��ZH�VKRXOG�
ILUVW�LQWURGXFH�WKH�PHDQLQJ�RI�FROODERUDWLYH�OHDUQLQJ�WR�OHDUQHUV��LQ�WHUPV�RI�KRZ�WKH\�VKRXOG�
H[SODLQ�FRQFHSWV��MXVWLI\�DQG�GHIHQG�WKHLU�SHUVSHFWLYHV�DQG�DSSURDFK�WR�RWKHUV�LQ�D�FRUGLDO�DQG�
UHVSHFWIXO�PDQQHU��
�
,W� LV� LQWHUHVWLQJ� WR� QRWH� WKDW� OHDUQHUV� ZRXOG� SUHIHU� OHFWXUHUV� WR� LQFRUSRUDWH� PDWHULDOV� DQG�
DFWLYLWLHV�WKDW�DOORZ�WKHP�WR�FKRRVH�WKH�SDFLQJ�DQG�LQWHQVLW\�RI�OHDUQLQJ���7KLV�LV�VR�WKDW�WKH\�
DUH�JLYHQ�VRPH�GHJUHH�RI�FKRLFHV� LQ�ZKDW� WKH\�ZDQW� WR� OHDUQ�DQG�KRZ� WKH\�ZDQW� WR� OHDUQ���
3HUKDSV�ZH�FRXOG�LQYHVWLJDWH�WKLV�DVSHFW�RI�SHUVRQDOL]HG�OHDUQLQJ�DV�ZH�FRQWLQXH�WR�LPSURYH�
WKH�OHVVRQ�PDWHULDOV�DQG�DFWLYLWLHV�RQ�(QFRGHU��
�
Documentation and Reflection 
 
7R� DQVZHU� WKH� TXHVWLRQ� RQ� KRZ� /;'� 0HWKRGRORJ\� KHOSV� OHFWXUHUV� WR� GHVLJQ� PHDQLQJIXO�
OHDUQLQJ� H[SHULHQFHV�� ZH� GRFXPHQW� RXU� FULWLFDO� GHVLJQ� GHFLVLRQV� DQG� MXVWLILFDWLRQV� RI� WKH�
OHVVRQV�RQ�WKH�HQFRGHU�DQG�WKH�NH\�FRQVLGHUDWLRQ�LQ�FKRRVLQJ�WKH�WRROV�WR�GHYHORS�WKH�OHDUQLQJ�
PDWHULDOV�DQG�DFWLYLWLHV��:H�DOVR�GRFXPHQWHG�RXU�WKRXJKWV�DQG�RSLQLRQV���WKHVH�LQFOXGH�ZKDW�
ZH�OLNH��ZKDW�NLQG�RI�LPSURYHPHQW�ZH�ZRXOG�OLNH�WR�VHH��DQ\�TXHVWLRQV�RU�UHODWHG�TXHVWLRQ�WKDW�
FDPH�XS�IURP�WKH�LGHD�RU�VHWXS��DQG�DQ\�RWKHU�LGHDV�WKDW�ZH�FDQ�H[SORUH�WKDW�ZLOO�HQKDQFH�WKH�
OHVVRQ��
�
:H�IRXQG�WKDW�WKH�/;'�0HWKRGRORJ\�LV�YDOXDEOH�WR�KHOS�OHFWXUHUV�GHVLJQ�PHDQLQJIXO�OHDUQLQJ�
H[SHULHQFHV�IRU�RXU�OHDUQHUV�DV�LW�SURYLGHV�D�VHW�RI�OHVVRQ�GHVLJQ�FULWHULD�WKDW�JXLGHV�OHFWXUHUV�
LQ�FUHDWLQJ�DQG�FRQGXFWLQJ�HQJDJLQJ�OHDUQLQJ�H[SHULHQFHV��,W�FDQ�KHOS�XV�WR�IRFXV�RQ�WKH�WKUHH�
GLPHQVLRQV��PHDQLQJIXO��PRWLYDWLRQDO��DQG�PHPRUDEOH��RQH�DW�D�WLPH��/HFWXUHUV�FDQ�EHJLQ�WKH�
/;'�SURFHVVHV�IURP�DQ\�GLPHQVLRQ��DQG�WKH�LPSDFW�RI�HQJDJLQJ�OHDUQLQJ�H[SHULHQFHV�ZLOO�EH�
HQKDQFHG�LQ�DOO�WKUHH�GLPHQVLRQV��
�
,Q� DGGLWLRQ�� LW� LV� FKDOOHQJLQJ� WR� HQJDJH� DOO� WKH� OHDUQHUV� SDUWLFLSDWLQJ� LQ� RXU� VXUYH\� ����
SDUWLFLSDQWV�RXW�RI�������DQG�D� ORW�RI� WLPH�LV�QHHGHG�LQ�GHVLJQLQJ��GRFXPHQWLQJ�	�GHOLYHULQJ�
PHDQLQJIXO�UHGHVLJQHG�OHVVRQV�DQG�DFWLYLWLHV�WKDQ�WKH�UHJXODU�FXUULFXOXP���
��
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)LQDOO\��ZH�UHIOHFWHG�E\�WULDQJXODWLQJ�WZR�GDWD�VRXUFHV��WKH�UHFRUGHG�MRXUQDOV�DQG�WKH�OHDUQHU
V�
IHHGEDFN�IURP�WKH�)RFXV�*URXS�'LVFXVVLRQ��:H�IHOW�WKDW�WKH�PHDVXULQJ�ZKHHO�ODERUDWRU\�NLW�
DQG� WKH� UHGHVLJQHG� OHVVRQ� LPSURYHG� DQG� DGGUHVVHG� WKH� LQLWLDO� VWUXJJOH� RI� WKH� VWXGHQW� QRW�
ILQGLQJ�PHDQLQJIXO�LQ�WKH�VWXG\��
 
�
CONCLUSION 
�
:H�IRXQG�WKH�/;'�0HWKRGRORJ\�WR�EH�XVHIXO�LQ�GHVLJQLQJ�PHDQLQJIXO�OHDUQLQJ�H[SHULHQFHV�IRU�
RXU�OHDUQHUV�DV�LW�SURYLGHV�D�VHW�RI�OHVVRQ�GHVLJQ�FULWHULD�WKDW�JXLGHV�OHFWXUHUV�LQ�WKH�FUHDWLRQ�
DQG�FRQGXFW�RI�HQJDJLQJ�OHDUQLQJ�H[SHULHQFHV���7KHUH�LV�QR�QHHG�WR�IRFXV�WKH�OHVVRQ�GHVLJQ�
RQ�WKH�WKUHH�GLPHQVLRQV��PHDQLQJIXO��PRWLYDWLRQDO��DQG�PHPRUDEOH��LQ�RQH�JR���/HFWXUHUV�FDQ�
EHJLQ�WKH�/;'�SURFHVV�IURP�DQ\�GLPHQVLRQV�DQG�WKH�LPSDFW�RI�HQJDJLQJ�OHDUQLQJ�H[SHULHQFHV�
ZLOO�EH�HQKDQFHG�LQ�DOO�WKUHH�GLPHQVLRQV��
�
:H� PDQDJHG� WR� UHIOHFW� DQG� MRXUQDO� RXU� H[SHULHQFHV� LQ� JRLQJ� WKURXJK� HDFK� RI� WKH� IRXU�
UHFRPPHQGHG� /;'� SURFHVVHV��:KLOH� LW� LV� WLPH� FRQVXPLQJ� WR� GRFXPHQW� HDFK� VWHS� RI� RXU�
MRXUQH\�LQ�UH�GHVLJQLQJ�WKH�OHVVRQV�DQG�DFWLYLWLHV�RQ�(QFRGHU��ZH�UHDOL]HG�WKDW�WKLV�SURFHVV�RI�
GRFXPHQWDWLRQ�DQG�UHIOHFWLRQV�SURYLGHV�XV�DQ�RSSRUWXQLW\� WR�SHUIRUP�VHOI�REVHUYDWLRQ�DORQJ�
ZLWK�VHOI�HYDOXDWLRQ���,W�LV�LPSRUWDQW�EHFDXVH�ZH�FDQ�LGHQWLI\�WKH�NLQG�RI�/;'�SURFHVVHV�WKDW�ZH�
WRRN��DQDO\]HG�WKH�WKRXJKWV�ZH�KDG�LQ�KRZ�ZH�GHOLYHU�WKH�OHVVRQV�DQG�HYDOXDWH�WKH�RXWFRPH�
IRU�IXWXUH�LPSURYHPHQWV�LQFOXGLQJ�GHFLVLRQ�PDNLQJ��MXVWLILFDWLRQ�RQ�VSHFLILF�FRQWHQWV��GHOLYHU\�
PHWKRGV�� OHDUQHU� VXUYH\� DQG� FKDOOHQJH� IDFHG�� ,W� FDQ� EH� VKDUHG� ZLWK� OHFWXUHUV� ZKR� DUH�
LQWHUHVWHG� LQ� GHYHORSLQJ� PHDQLQJIXO� OHVVRQV� WR� OHDUQHUV�� 7KHVH� UHIOHFWLRQV� DOVR� SURYLGH�
RSSRUWXQLWLHV�IRU�XV�WR�UHFRPPHQG�IXUWKHU�UHILQHPHQWV�WR�WKH�/;'�SURFHVVHV���7KH�QH[W�VWHS�LV�
WR�FROOHFW�IHHGEDFN�IURP�RWKHU�OHFWXUHUV�RQ�WKH�XVHIXOQHVV�RI�WKHVH�FDVH�VWXGLHV��
�
 
FINANCIAL SUPPORT ACKNOWLEDGEMENTS 
 
7KH�DXWKRUV�UHFHLYHG�QR�ILQDQFLDO�VXSSRUW�IRU�WKLV�ZRUN��
 
 
REFERENCES 
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/HDUQLQJ�$SSURDFK��-RXUQDO�RI�(GXFDWLRQ�DQG�7UDLQLQJ�6WXGLHV��
$QQR�����������������&',2�LPSOHPHQWDWLRQ��5HWULHYHG�IURP�KWWS���ZZZ�FGLR�RUJ�LPSOHPHQWLQJ�FGLR�
\RXULQVWLWXWLRQ�LPSOHPHQWDWLRQ�NLW�
$QQR�����������������1<3�3OD\ERRN��5HWULHYHG�IURP�1<3�3OD\ERRN��
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%UXXQ��(���	�.M UJDDUG��&����������$�0RGHO�)RU�7KH�'HYHORSPHQW�2I�$�&',2�%DVHG�&XUULFXOXP�,Q�
(OHFWULFDO�(QJLQHHULQJ���WK�,QWHUQDWLRQDO�&',2�&RQIHUHQFH��'78��'HQPDUN��
)ORRU��1�����������������/HDQULQJ�([SHULHQFH�&DQYDV��5HWULHYHG�IURP�/;'��KWWSV���O[G�RUJ�OHDUQLQJ�
H[SHULHQFH�FDQYDV��
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)XQ��6�����������������$GYHQWXUHV�LQ�6FLHQFH��+RZ�WR�8VH�5RWDU\�(QFRGHUV��5HWULHYHG�IURP�
KWWSV���\RXWX�EH�R/%<+E/2�:��
+RZODQG��-��/���-RQDVVHQ���'��+���	�0DUUD��5����������0HDQLQJIXO�/HDUQLQJ�ZLWK�7HFKQRORJ\��3HDUVRQ��
-RKDQQHV��'��+����������0RGHOOLQJ�IRU�0HDQLQJIXO�/HDUQLQJ��(QJDJHG�/HDUQLQJ�ZLWK�(PHUJLQJ�
7HFKQRORJLHV��������
-RQDVVHQ��'����������(YHU\GD\�3UREOHP�6ROYLQJ�LQ�(QJLQHHULQJ��/HVVRQV�IRU�(QJLQHHULQJ�(GXFDWRUV��
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