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�
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�
*HRUJLQD�)\IH�
)DFXOW\�RI�+HDOWK�6FLHQFHV��&XUWLQ�8QLYHUVLW\�
HPDLO��J�P�I\IH#FXUWLQ�HGX�DX�
6XH�)\IH�
)DFXOW\�RI�+HDOWK�6FLHQFHV��&XUWLQ�8QLYHUVLW\�
HPDLO��V�I\IH#FXUWLQ�HGX�DX�
'DQLHOOH�'\H�
6FKRRO�RI�%LRPHGLFDO�6FLHQFHV��&XUWLQ�8QLYHUVLW\�
HPDLO��'�'\H#FXUWLQ�HGX�DX�
+DQQDK�&UDEE�
6FKRRO�RI�%LRPHGLFDO�6FLHQFHV��&XUWLQ�8QLYHUVLW\�
HPDLO��KDQQDK�FUDEE#FXUWLQ�HGX�DX�
�

$QDWRPDJH�WDEOHV�ZHUH�LQFRUSRUDWHG�LQWR�D�ODUJH�FRUH�XQLW�LQ�KHDOWK�VFLHQFHV�DW�&XUWLQ�8QLYHUVLW\�
WR�UHSODFH�FDGDYHU�PDWHULDO��6WXGHQWV�ZRUNHG�LQ�JURXSV�RI�HLJKW�DURXQG�WKH�WDEOH��DV�RQH�RI�VHYHUDO��
VWDWLRQV�LQ�ZHHNO\�ZRUNVKRSV�IDFLOLWDWHG�E\�WXWRUV���7XWRUV�DQG�VWXGHQWV�FRPSOHWHG�D�VXUYH\�DVNLQJ�
DERXW� WKHLU� XVH� RI� WHFKQRORJ\� DQG� WKHLU� H[SHULHQFHV� ZLWK� WKH� $QDWRPDJH� WDEOHV�� 7XWRUV� DOVR�
FRQWULEXWHG� WR� IRFXV� JURXSV� �Q ����� DQG� VWXGHQW� LQWHUDFWLRQ� DURXQG� WKH� WDEOH� ZDV� UHFRUGHG� RQ�
FDPHUD�� 6WXGHQW� VXUYH\� UHVSRQVH� ZDV� ���� �Q � ����� DQG� IRU� WXWRUV�� ���� �Q ����� 3UHOLPLQDU\�
DQDO\VLV� VXJJHVWV� WKDW� PRVW� VWXGHQWV� IRXQG� WKH� $QDWRPDJH� WDEOHV� JRRG� IRU� LGHDV� RI� VFDOH� DQG�
UHODWLRQVKLSV� RI� RUJDQ� VWUXFWXUHV�� DQG� OLNHG� EHLQJ� DEOH� WR� URWDWH� WKH� LPDJHV�� EXW� ZHUH� OHVV�
LPSUHVVHG�ZLWK�JUDSKLFV�TXDOLW\�DQG�WKH�OLPLWDWLRQV�WR�JURXS�LQWHUDFWLRQ��7XWRUV�IHOW�ZHOO�SUHSDUHG�
IRU�XVLQJ�WKH�WDEOHV�EXW�ZHUH�IUXVWUDWHG�E\�WHFKQLFDO�LVVXHV��DQG�IHZ�WKRXJKW�WKH�WDEOHV�ZHUH�D�JRRG�
LQYHVWPHQW��
�
.H\ZRUGV��$QDWRPDJH� XQGHUJUDGXDWH� VWXGHQW�HQJDJHPHQW� KHDOWK�VFLHQFHV���
�

%DFNJURXQG�
�
$�FRUH�XQLW�IRU�DOO�+HDOWK�6FLHQFH�FRXUVHV�DW�&XUWLQ�8QLYHUVLW\��+XPDQ�6WUXFWXUH�DQG�)XQFWLRQ������+6)������
HQVXUHV�WKDW�VWXGHQWV�OHDUQ�EDVLF�KXPDQ�ELRORJ\�DFURVV�PRVW�ERG\�V\VWHPV��(QUROPHQWV�LQ�+6)����DUH�ODUJH�
�DURXQG������VWXGHQWV�LQ�VHPHVWHU���DQG�DURXQG�����LQ�VHPHVWHU���HDFK�\HDU���3UHYLRXVO\��KXPDQ�FDGDYHU�
VSHFLPHQV�ZHUH�XVHG�IRU�WKHVH�FODVVHV�EXW�ZLWK�LQFUHDVLQJ�FODVV�VL]HV�DQG�GHPDQGV�RQ�ZHW�ODE�IDFLOLWLHV�IRU�PRUH�
VSHFLDOLVHG�FODVVHV��DQ�DOWHUQDWLYH�OHDUQLQJ�UHVRXUFH�ZDV�VRXJKW��$QDWRPDJH�WDEOHV�ZHUH�LQFRUSRUDWHG�LQWR�
+6)����FODVVHV�IRU�WKH�ILUVW�WLPH�LQ�VHPHVWHU�����������$QDWRPDJH�WDEOHV�XVH�GLJLWL]HG�LPDJHV�LQ�DQ�LQWHUDFWLYH�
ZD\�WR�VKRZ�WKH�VWUXFWXUHV�RI�WKH�KXPDQ�ERG\��DQG�SURYLGH�D�ODUJH�VFDOH�³L3DG�OLNH´�H[SHULHQFH�IRU�
FROODERUDWLYH�OHDUQLQJ�LQ�FODVV��'LIIHUHQW�ERG\�V\VWHPV�VXFK�DV�WKH�FLUFXODWRU\�DQG�JDVWUR�LQWHVWLQDO�V\VWHPV�FDQ�
EH�VHOHFWHG�DQG�H[SORUHG�ZLWK�WRXFK�VFUHHQ�WHFKQRORJ\��EXW�RQO\�RQH�XVHU�FDQ�WRXFK�WKH�VFUHHQ�DW�DQ\�RQH�WLPH��
%RWK�PDOH�DQG�IHPDOH�ERG\�LPDJHV�FDQ�EH�URWDWHG��YLUWXDOO\�VHFWLRQHG��DQG�UHVL]HG��,Q�WKLV�VWXG\�WKH�PDOH�LPDJHV�
ZHUH�IURP�&7�VFDQV�VR�RUJDQV�VXFK�DV�WKH�OLYHU�VKRZHG�IXOO�LQWHUQDO�GHWDLO��ZKHUHDV�WKH�IHPDOH�RUJDQV�ZHUH�
FRPSXWHU�JHQHUDWHG�JUDSKLFV�WKDW�ZHUH�YHU\�FOHDU�EXW�HPSW\�RI�LQWHUQDO�GHWDLO��6RIWZDUH�XSGDWHV�ZLOO�DOORZ�IRU�
PRUH�GHWDLOHG�LPDJHV�RI�LQWHUQDO�RUJDQV�DQG�PXVFOHV�IRU�ERWK�LPDJH�VHWV���+6)����VWXGHQWV�KDYH�D�ZHHNO\�WZR�
KRXU�ZRUNVKRS�IDFLOLWDWHG�E\�WZR�WXWRUV�RYHU�WKH����ZHHN�VHPHVWHU��*HQHUDOO\�WKHUH�DUH�EHWZHHQ����DQG����
VWXGHQWV�LQ�HDFK�FODVV��DQG�VWXGHQWV�ZRUN�WKURXJK�YDULRXV�VWDWLRQV�LQ�JURXSV�RI�HLJKW��7KH�$QDWRPDJH�WDEOHV�
ZHUH�LQFRUSRUDWHG�LQWR���RI�WKH����ZHHNV�RI�+6)����ZRUNVKRSV��$OWKRXJK�PDQ\�KDYH�UHVHDUFKHG�RQOLQH�
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DQDWRP\�UHVRXUFH�XVH�ZLWK�VWXGHQWV��&KRXGKXU\�	�*RXOGVERURXJK��������-RKQVRQ��3DOPHU��%XUWRQ��	�
%URFNKRXVH��������7ZRUHN��-DPQLF]N\��-DFRE��+DOOJUtPVVRQ��	�:ULJKW��������WKHUH�LV�QR�OLWHUDWXUH�UHSRUWLQJ�
VWXGHQW�RU�WXWRU�UHVSRQVHV�WR�WKH�LQFRUSRUDWLRQ�RI�WKH�$QDWRPDJH�WDEOHV�LQ�IDFH�WR�IDFH�XQGHUJUDGXDWH�FODVVHV��
�
$LPV�RI�WKH�SURMHFW�
�
0DMRU�DLPV�RI�WKH�SURMHFW�ZHUH�WR���
��� 5HYLHZ�WKH�ZD\�LQ�ZKLFK�$QDWRPDJH�WDEOHV�ZHUH�LQFRUSRUDWHG�LQWR�XQLW�FRQWHQW�DQG�FODVVURRPV�
��� *DWKHU�SHUFHSWLRQV�RI�VWXGHQWV�DQG�WXWRUV�UHJDUGLQJ�WKHLU�H[SHULHQFH�ZLWK�WKH�$QDWRPDJH�WDEOHV���

�
0HWKRG�
�
'DWD�ZHUH�FROOHFWHG�IURP�VWDII�DQG�VWXGHQW�IRFXV�JURXS�WUDQVFULSWV��WXWRU�DQG�VWXGHQW�VXUYH\V�DQG�FODVVURRP�
REVHUYDWLRQ��$Q�RQOLQH�VXUYH\�ZDV�GHYHORSHG�IRU�ERWK�VWXGHQWV�DQG�WXWRUV�DQG�VHUYHG�XVLQJ�4XDOWULFV�VXUYH\�
VRIWZDUH���6WXGHQWV�ZHUH�DVNHG�WR�SURYLGH�VRPH�EDVLF�GHPRJUDSKLF�LQIRUPDWLRQ��DQVZHU�VRPH�TXHVWLRQV�DERXW�
KRZ�WKH\�XVHG�WHFKQRORJ\�IRU�OHDUQLQJ��DQG�UHFDOO�DVSHFWV�RI�WKHLU�H[SHULHQFHV�XVLQJ�WKH�$QDWRPDJH�WDEOH�LQ�
+6)�����FODVVHV��7KH�WXWRUV�ZHUH�DVNHG�DERXW�WKHLU�WHDFKLQJ�H[SHULHQFH��SUHSDUHGQHVV�IRU�XVLQJ�WKH�$QDWRPDJH�
WDEOH�DQG�WKHLU�UHVSRQVHV�WR�XVLQJ�WKH�WDEOHV��7KUHH�IRFXV�JURXSV�ZHUH�FRQGXFWHG�IRU�WXWRUV��DQG�RQH�VHPL�
VWUXFWXUHG�LQWHUYLHZ�ZDV�FRQGXFWHG�ZLWK�WKH�8QLW�&RRUGLQDWRU�DQG�KHU�GHSXW\��,Q�FODVV�LQWHUDFWLRQV�ZHUH�
REVHUYHG�XVLQJ�IL[HG�FDPHUD�YLGHR�IRRWDJH��DQG�VFRUHG�IRU�VWXGHQW�HQJDJHPHQW��
�

�
�

)LJXUH����6WXGHQWV�XVLQJ�$QDWRPDJH�LQ�+6)����
�
3UHOLPLQDU\�UHVXOWV�

�
5HVSRQVH�WR�WKH�RQOLQH�VWXGHQW�VXUYH\�ZDV������Q �����ZLWK�IHPDOHV�PDNLQJ�XS�����RI�WKH�UHVSRQGHQWV��0RVW�
UHVSRQGHQWV�KDG�D�VPDUW�SKRQH�ZLWK�����RI�IHPDOHV�DQG�����RI�PDOHV�XVLQJ�DQDWRP\�DSSV�RQ�WKHLU�SKRQH��
$OPRVW�KDOI�KDG�D�WDEOHW�VXFK�DV�DQ�L3DG�EXW�IHZ�UHVSRQGHQWV�UHSRUWHG�XVLQJ�$QDWRP\�DSSV�WR�KHOS�WKHP�VWXG\�
+6)�����DQG�RQO\����XVHG�WKHLU�WDEOHW�ZLWK�DQDWRP\�DSSV�LQ�FODVV��
�
�
�
7DEOH���+)6����6WXGHQW�WHFKQRORJ\�XVH�

���������7HFKQRORJ\�XVH�E\�VWXGHQWV�������Q ������
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� � � �
2ZQ�D�VPDUW�SKRQH� ��� � �
2ZQ�D�WDEOHW� ��� � �
8VHG�DQDWRP\�DSSV�WR�KHOS�WKHP�VWXG\�+6)���� ��� � �
�8VHG�WDEOHW�ZLWK�DQDWRP\�DSSV�LQ�FODVV� �� � �
�
0RUH�VWXGHQWV�UHSRUWHG�WKDW�XVLQJ�$QDWRPDJH�ZDV�PRGHUDWHO\�RU�YHU\�KHOSIXO�WR�WKHP�LQ�XQGHUVWDQGLQJ�WKH�
UHODWLYH�VL]HV�RI�GLIIHUHQW�RUJDQV�DQG�WKH�UHODWLRQVKLSV�EHWZHHQ�RUJDQV�UDWKHU�WKDQ�KHOSLQJ�WKHP�XVH�FRUUHFW�
DQDWRPLFDO�WHUPLQRORJ\��7DEOH����EXW�VWXGHQWV�YDOXHG�DQLPDWLRQV�DQG�YLGHRV�DYDLODEOH�LQ�WKH�FODVV�PRGHOV�DQG�
SODVWLQDWHV�PRUH�WKDQ�WKH�$QDWRPDJH�WDEOHV��DV�VKRZQ�LQ�7DEOH�����6WXGHQW�UHVSRQGHQWV�UHSRUWHG�QRW�KDYLQJ�
HQRXJK�WLPH�WR�XVH�WKH�WDEOHV�������DQG�SUREOHPV�ZLWK�WKH�WDEOH��³IUHH]LQJ´��EHLQJ�KDUG�WR�FRQWURO��KDYLQJ�
LPDJHV�RI�SRRU�TXDOLW\��DQG�DOORZLQJ�RQO\�RQH�SHUVRQ�WR�LQWHUDFW�ZLWK�LW�DW�RQH�WLPH��2Q�WKH�SRVLWLYH�VLGH�
UHVSRQGHQWV�UHSRUWHG�WKDW�WKH\�OLNHG�WKH��'�DVSHFW��VHHLQJ�WKH�VL]HV�DQG�UHODWLRQVKLSV�EHWZHHQ�RUJDQV��XVLQJ�WKH�
VOLFH�WRRO�WR�VHH�FURVV�VHFWLRQV�DQG�QRW�KDYLQJ�WR�VHH�ZHW�VSHFLPHQV���
�
7DEOH���6WXGHQWV�HYDOXDWLRQ�RI�OHDUQLQJ�UHVRXUFHV�XVHIXOQHVV�
�

6WXGHQW�HYDOXDWLRQ�RI�OHDUQLQJ�UHVRXUFHV�XVHIXOQHVV���
$QLPDWLRQ�DQG�YLGHRV� ���
0RGHOV� ���
3ODVWLQDWHV� ���
$QDWRPDJH�WDEOHV� ���
�
2I�WKH����WXWRUV�WHDFKLQJ�WKH�XQLW�����������UHVSRQGHG�WR�WKH�4XDOWULFV�VXUYH\���$ERXW�KDOI�RI�WKHVH�UHVSRQGHQWV�
ZHUH�H[SHULHQFHG�WXWRUV�ZLWK���RU�PRUH�\HDUV�H[SHULHQFH�DQG�WZR�WKLUGV�RI�WKHP�������KDG�WDXJKW�+6)�����
SUHYLRXVO\��XVLQJ�FDGDYHU�VSHFLPHQV���0RVW�������IHOW�ZHOO�SUHSDUHG�IRU�XVLQJ�WKH�$QDWRPDJH�WDEOHV�LQ�FODVV�EXW�
RQO\����VDLG�WKDW�LW�ZRUNHG�ZHOO�IRU�WKHP�HYHU\�WLPH�WKH\�XVHG�LW���7KH\�IHOW��OLNH�WKH�VWXGHQWV��WKDW�WDEOH�ZDV�
PRGHUDWHO\�RU�YHU\�KHOSIXO�WR�WKH�VWXGHQWV�LQ�XQGHUVWDQGLQJ�WKH�UHODWLYH�VL]HV�RI�GLIIHUHQW�RUJDQV�UDWKHU�WKDQ�
KHOSLQJ�WKHP�XVH�FRUUHFW�DQDWRPLFDO�WHUPLQRORJ\��DOWKRXJK�WKH\�IHOW�WKDW�$QDWRPDJH�KHOSHG�VWXGHQWV�XQGHUVWDQG�
UHODWLRQVKLSV�EHWZHHQ�RUJDQV��PRUH�WKDQ�WKH�VWXGHQWV�GLG��DV�VKRZQ�LQ�7DEOH������
�
�
7DEOH���6WXGHQWV¶�DQG�WXWRUV¶�YLHZV�RQ�XVHIXOQHVV�RI�WKH�$QDWRPDJH�WDEOH����PRGHUDWHO\�RU�YHU\�KHOSIXO��
�
� 6WXGHQWV��Q ����� 7XWRUV��Q �����
8QGHUVWDQGLQJ�WKH�UHODWLYH�VL]HV�RI�GLIIHUHQW�RUJDQV� ����� �����

8QGHUVWDQGLQJ�WKH�UHODWLRQVKLSV�EHWZHHQ�RUJDQV� ����� �����

+HOSLQJ�XVH�FRUUHFW�DQDWRPLFDO�WHUPLQRORJ\� ��� ���

�
6RPH�WXWRUV�ZHOFRPHG�EHLQJ�DEOH�WR�YLHZ�WKH�V\VWHPV�LQ�LVRODWLRQ�DQG�VKRZ�KDUG�WR�VHH�VWUXFWXUHV�VXFK�DV�
O\PSKDWLF�YHVVHOV�ZLWK�FODULW\��+RZHYHU��PDQ\�WXWRUV�IHOW�WKH�DELOLW\�WR�KDQGOH�FDGDYHU�PDWHULDO�DOORZHG�GHHSHU�
OHDUQLQJ�RSSRUWXQLWLHV��HVSHFLDOO\�LQ�UHJDUG�WR�WKH�UDQJH�RI�YDULDWLRQ��
�
7XWRU�IRFXV�JURXS�WUDQVFULSWV�DUH�\HW�WR�EH�DQDO\VHG�XVLQJ�19LYR��EXW�WUHQGV�DUH�HPHUJLQJ��7XWRUV�UHSRUWHG�WKDW��
ZKLOH�WKH�LQLWLDO�H[SRVXUH�WR�WKH�$QDWRPDJH�WDEOH�HQJDJHG�WKH�VWXGHQWV��WKLV�GHFUHDVHG�DV�WKH�VHPHVWHU�
SURJUHVVHG��DQG�WHFKQLFDO�LVVXHV�ZHUH�KXUGOHV�LQ�VRPH�FODVVHV��6RPH�WXWRUV�UHSRUWHG�WKDW�VWXGHQWV¶�H[SHFWDWLRQV�
RI�WKH�TXDOLW\�RI�WKH�JUDSKLFV�ZHUH�XQPHW��EXW�WKH\�HQMR\HG�WKH�G\QDPLF�DVSHFWV�RI�WKH�WDEOH��HVSHFLDOO\�EHLQJ�
DEOH�WR�VOLFH�DQG�URWDWH�VHFWLRQV��7KLV�IHDWXUH��WKH\�EHOLHYHG��KHOSHG�VWXGHQWV�FRQVROLGDWH�OHDUQLQJ�DURXQG�ERG\�
SODQHV�DQG�RUJDQ�UHODWLRQVKLSV��6RPH�WXWRUV�ZHOFRPHG�WKH�$QDWRPDJH�WDEOHV�DV�D�UHSODFHPHQW�IRU�KXPDQ�
FDGDYHU�PDWHULDO�WKDW�KDG�GLVWXUEHG�VRPH�VWXGHQWV�WR�WKH�GHWULPHQW�RI�WKHLU�OHDUQLQJ���+RZHYHU��IHZ�WXWRUV�
WKRXJKW�LW�KDG�EHHQ�YDOXH�IRU�PRQH\��
�
7KH�8QLW�&RRUGLQDWRU�DQG�KHU�GHSXW\�UHSRUWHG�WULDOLQJ�GLIIHUHQW�DPRXQWV�RI�GLUHFWLRQ�IRU�WKH�VWXGHQWV�LQ�WKH�
ZRUNVKRS�QRWHV�IRU�WKH�$QDWRPDJH�VWDWLRQ��7KLV�WKH\�EHOLHYHG�ZDV�RI�EHQHILW�WR�WKH�WXWRUV�EXW�P\�KDYH�
GLVFRXUDJHG�H[SORUDWLRQ�E\�WKH�VWXGHQWV��+RZHYHU��DUUDQJLQJ�SUH�GHWHUPLQHG�VHWWLQJV��³SUHVHWV´��RI�SDUWLFXODU�
V\VWHPV�RU�LPDJH�YLHZV�VDYHG�WLPH�LQ�FODVV��

�
� �
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'LVFXVVLRQ�
2XU�UHVXOWV�VXSSRUW�WKH�ILQGLQJV�RI�7KRPSVRQ��7KRPSVRQ��������WKDW�VWXGHQWV�FODVVHG�DV�³GLJLWDO�QDWLYHV´��L�H�� 
WKRVH�ZKR�KDYH�JURZQ�XS�ZLWK�GLJLWDO�WHFKQRORJLHV��DUH�QRW�XVLQJ�D�UDIW�RI�DSSOLFDWLRQV�DYDLODEOH�WR�WKHP�RQ�WKH� 
GLJLWDO�GHYLVHV�WKH\�SRVVHVV��$OWKRXJK�WKH�8QLW�&RRUGLQDWRU�IHDUHG�WKDW�XVLQJ�SUHVHWV�PD\�GLVFRXUDJH�H[SORUDWLRQ� 
LW�LV�SRVVLEOH�WKDW�VWXGHQWV�ZRXOG�QRW�QHFHVVDULO\�GR�VR�LI�SUHVHWV�ZHUH�QRW�XVHG��6WXGHQWV�ZHUH�FULWLFDO�RI�WKH� 
TXDOLW\�RI�JUDSKLFV�LQ�WKH�$QDWRPDJH�WDEOH��DQG�VRPH�ORVW�LQWHUHVW�DIWHU�WKH�LQLWLDO�QRYHOW\�ZRUH�RII��� 
3URSRUWLRQDOO\�PRUH�PDOHV�WKDQ�IHPDOHV�UHSRUWHG�XVLQJ�FRPSXWHU�DSSOLFDWLRQV�IRU�OHDUQLQJ�DQDWRP\�PDWHULDO�� 
DOWKRXJK�WKLV�ZRXOG�KDYH�LQFOXGHG�XQLWV�RWKHU�WKDQ�+6)�����0DOHV�PD\�XVH�PRUH�LQGLYLGXDO�RQ�OLQH�VWXG\� 
UHVRXUFHV�EHFDXVH�WKH\�PD\�EH�OHVV�OLNHO\�WR�VWXG\�LQ�D�JURXS��6DQGHUV�HW�DO�����������
�
&KRXGKXU\�DQG�*RXOGVERURXJK�UHSRUWHG�WKDW�VWXGHQWV�XVLQJ�RQ�OLQH�UHVRXUFHV�IRU�WKH�VWXG\�RI�DQDWRPLFDO� 
PDWHULDO�PLVVHG�WKH�LQWHUDFWLRQ�RI�ZRUNLQJ�LQ�JURXSV�DURXQG�D�WHDFKLQJ�UHVRXUFH��&KRXGKXU\�	�*RXOGVERURXJK�� 
�������DQG�WKLV�ZDV�D�GLVDGYDQWDJH�PHQWLRQHG�E\�+6)����VWXGHQWV��:KHUHDV�D�JURXS�RI�HLJKW�FDQ�HIIHFWLYHO\� 
ZRUN�DURXQG�RWKHU�UHVRXUFHV�VXFK�DV�D�ODUJH�PRGHO�WR�H[SORUH�GLIIHUHQW�DVSHFWV��$QDWRPDJH�RQO\�DOORZV�RQH�XVHU� 
DW�D�WLPH��VR�HLJKW�VWXGHQWV�LV�WRR�ODUJH�D�JURXS�DURXQG�WKH�$QDWRPDJH�WDEOH�IRU�HIIHFWLYH�JURXS�SURFHVVHV�WR� 
RFFXU��:KLOH�WKHUH�LV�JUHDWHU�DSSHDO�LQ�ZRUNLQJ�RQ�D�ODUJHU�VFDOH�ZLWK�WRXFK�VFUHHQ�WHFKQRORJ\��(FKWOHU�	� 
:LPPHU��������+DUG\��������PXOWL�XVHU�FDSDELOLWLHV�DUH�LPSRUWDQW�WR�DOORZ�D�PRUH�FROODERUDWLYH�H[SHULHQFH�IRU� 
OHDUQHUV��-RKQVRQ�IRXQG�WKDW�VRPH�RQ�OLQH�DQDWRP\�DSSOLFDWLRQV�HQFRXUDJH�LQGLYLGXDO�ZRUN��DQG�WKDW�VWXGHQWV� 
SUHIHU�WR�KDYH�D�GLDORJXH�HLWKHU�ZLWK�RWKHU�VWXGHQWV�RU�ZLWK�D�WXWRU��-RKQVRQ�HW�DO�����������
�
6RPH�RI�RXU�UHVXOWV�VXJJHVW�FRQIOLFWLQJ�YLHZV�RQ�WKH�DPRXQW�RI�GLUHFWLRQ��VXFK�DV�ZULWWHQ�TXHVWLRQV�RU�WDEOH� 
SUHVHWV��WR�JLYH�VWXGHQWV�DW�WKH�VWDWLRQ��6WXGHQWV�DQG�WXWRUV�IRXQG�$QDWRPDJH�RI�XVH�LQ�VRPH�V\OODEXV�DUHDV�VXFK� 
DV�RUJDQ�VFDOH�DQG�UHODWLRQVKLSV��EXW�OHVV�VR�LQ�RWKHU�DUHDV��LQGLFDWLQJ�WKDW�WKHUH�PD\�EH�SDUWLFXODU�FRQWH[WV�LQ� 
ZKLFK�PRUH�GLUHFWLRQ�LQ�LQVWUXFWLRQV�WR�VWXGHQWV�LV�UHTXLUHG���
�
)XUWKHU�ZRUN�
&DPHUD�YLGHR�ZLOO�EH�DQDO\VHG�IRU�HQJDJHPHQW�DQG�LQWHUDFWLRQ�DQG�WKH�UHVXOWV�FRPSDUHG�ZLWK�VWXGHQW�DQG�WXWRU� 
UHVSRQVHV�WR�WKH�VXUYH\��:H�ZLOO�FRPSDUH�WKHPHV�HPHUJLQJ�IURP�WKH�VWXGHQW�DQG�WKH�WXWRU�GDWD��DQG�H[SORUH�WKH� 
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