
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�

�

+ ,* + �6&+ 2 2 / �
/ ( $ 5 1 ( 5 �9 ( 5 , ) ,&$ 7,2 1 �

5 ( 6( $ 5 &+ �68 0 0 $ 5 < �

‹ � � � � �

‹ � � � � �

‹ � � � � �



� � � �

�

�
�
�
�

* / ( 1 &2 ( �+ , * + �6&+ 2 2 / �0 $ 7+ ( 0 $ 7,&6�

�/ ( $ 5 1 ( 5 �9 ( 5 , ) ,&$ 7,2 1 �5 ( 6( $ 5 &+ �68 0 0 $ 5 < �
�
�
�

7$ %/ ( �2 ) �&2 1 7( 1 76�
�
�

5 HVHDUFK�2 YHUYLHZ���������������������������������������������������������������������� �
�
5 HVHDUFK�5 HVXOWV�������������������������������������������������������������������������� �
�
$ OJHEUD�� �6WXG\ �2 EMHFWLYH���������������������������������������������������������� �
�
$ OJHEUD�� �3URJUDP �&RP SRQHQWV�DQG�7UDLQLQJ������������������������ �
�
$ OJHEUD�� �5 HVXOWV������������������������������������������������������������������������� �
�
$ OJHEUD�� �3RVW�6WXG\ �( YDOXDWLRQ�E\ �7HDFKHUV������������������������ � �
�
* HRP HWU\ �5 HVXOWV����������������������������������������������������������������������� � �
�
$ OJHEUD�� �5 HVXOWV����������������������������������������������������������������������� � �
�
&RQWDFWV�������������������������������������������������������������������������������������� � �
�
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* OHQFRH¶V�+LJK�6FKRRO�0 DWKHPDWLFV�6HULHV�LV�WKH�SURGXFW�RI�RQJRLQJ��FODVVURRP�RULHQWHG�DQG�
HGXFDWLRQDO�UHVHDUFK�DFWLYLWLHV�LQYROYLQJ�VWXGHQWV��WHDFKHUV��FXUULFXOXP�VXSHUYLVRUV��
DGPLQLVWUDWRUV��SDUHQWV��DQG�FROOHJH�OHYHO�PDWKHPDWLFV�HGXFDWRUV�DQG�UHVHDUFKHUV����
�
7KH�SURJUDPV�WKDW�PDNH�XS�WKH�* OHQFRH�0 DWKHPDWLFV�6HULHV�DUH�FXUUHQWO\ �XVHG�E\ �PLOOLRQV�RI�
VWXGHQWV�DQG�WHQV�RI�WKRXVDQGV�RI�WHDFKHUV��7KH�NH\ �UHDVRQ�ZK\ �* OHQFRH�PDWKHPDWLFV�SURJUDPV�
FRQWLQXH�WR�HQVXUH�VXFFHVV�LQ�WKH�PDWKHPDWLFV�FODVVURRP�LV�WKH�UHVXOW�RI�WKH�* OHQFRH�DXWKRU�WHDP�
DV�D�FRPELQDWLRQ�RI�SUDFWLFLQJ�FODVVURRP�WHDFKHUV��FXUULFXOXP�VXSHUYLVRUV��DQG�FROOHJH�OHYHO�
HGXFDWRUV�DQG�OHDUQLQJ�VSHFLDOLVWV����
�
3ULRU�WR�WKH�SXEOLFDWLRQ�RI�WKH�$OJHEUD�� �‹ � � � � ��* HRPHWU\ �‹ � � � � ��DQG�$OJHEUD�� �‹ � � � � �
SURJUDPV��WKH�IROORZLQJ�H[ WHQVLYH�UHVHDUFK�ZDV�FRQGXFWHG��
�
� � ( [ WHQVLYHO\ �UHYLHZHG�HGXFDWLRQDO�UHVHDUFK�RQ�OHDUQLQJ�DQG�PDWKHPDWLFV�DQG�

UHFRPPHQGDWLRQV�IURP�JURXSV�VXFK�DV�1 &70 �
�
� � $ QDO\ VLV�RI�UHWXUQV�IURP�LQGHSHQGHQWO\ �FRQWUDFWHG�PDLOLQJV�DQG�WHOHSKRQH�VXUYH\ V�
�
� � 5HYLHZ�RI�DOO�FRPPHQWV�DQG�FRUUHVSRQGHQFHV�IURP�XVHUV�RI�SULRU�HGLWLRQV�
�
� � 1 DWLRQ�ZLGH�GLVFXVVLRQ�JURXSV�LQYROYLQJ�PDWKHPDWLFV�WHDFKHUV��GHSDUWPHQW�FKDLUSHUVRQV��

VXSHUYLVRUV��DQG�HGXFDWLRQDO�OHDUQLQJ�VSHFLDOLVWV�
�
� � ) DFH�WR�IDFH�LQWHUYLHZV�ZLWK�PDWKHPDWLFV�WHDFKHUV�
�
� � ,Q�GHSWK�DQDO\ VLV�RI�PDQXVFULSWV�E\ �D�ZLGH�UDQJH�RI�UHYLHZHUV�DQG�FRQVXOWDQWV�
�
� � ) LHOG�WHVWV�LQ�ZKLFK�VWXGHQWV�DQG�WHDFKHUV�XVHG�SUH�SXEOLFDWLRQ�PDQXVFULSW�LQ�WKH�

FODVVURRP�
�
� � ) ROORZ�XS�LQWHUYLHZV��REVHUYDWLRQV��DQG�VXUYH\ V�RI�XVHUV�RI�* OHQFRH�0 DWKHPDWLFV�

SURJUDPV�
�
&RQWLQXRXV�IHHGEDFN�IURP�WHDFKHUV��FXUULFXOXP�VXSHUYLVRUV��DQG�VWXGHQWV�ZKR�FXUUHQWO\ �XVH�
* OHQFRH�PDWKHPDWLFV�SURJUDPV�LV�LQFRUSRUDWHG�DV�* OHQFRH�SODQV�DQG�SXEOLVKHV�QHZ�SURJUDPV��
�
7KH�IROORZLQJ�SDJH�VXPPDUL] HV�FKDQJHV�PDGH�WR�WKH�QHZ�HGLWLRQV�RI�$OJHEUD�� �‹ � � � � ��
* HRPHWU\ �‹ � � � � ��DQG�$OJHEUD�� �‹ � � �UHVXOWLQJ�IURP�RXU�H[ WHQVLYH�UHVHDUFK��
�
�
� �
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6XPPDU\ �RI�FKDQJHV�DQG�DFWLYLWLHV�XQGHUWDNHQ�LQ�WKH�SXEOLFDWLRQ�RI�WKH�DOO�QHZ�$OJHEUD�� �
‹ � � � � ��* HRPHWU\ �‹ � � � � ��DQG�$OJHEUD�� �‹ � � � � �VHULHV��
�
7KH�SXEOLFDWLRQV�RI�WKHVH�SURJUDPV�ZHUH�GHYHORSHG�ZLWK�WKH�FRQVLGHUDWLRQ�RI�D�PXOWLWXGH�RI�
UHVHDUFK�UHSRUWV�UDQJLQJ�IURP �FRQWHQW�DQG�FRJQLWLYH�GHYHORSP HQW�WR�HIIHFWLYH�WHDFKLQJ�
P HWKRGV���7KH�QH[ W�VHYHQ�SRLQWV�GHVFULEH�WKH�PDMRU�FKDQJHV�LQFRUSRUDWHG�LQ�WKH�QHZ�SURJUDPV�
DV�D�UHVXOW�RI�UHVHDUFK�RQ�UHDGLQJ�DQG�ZULWLQJ�LQ�P DWKHP DWLFV���$ �GHWDLOHG�OLVW�RI�HGXFDWLRQDO�
UHVHDUFK�LV�DYDLODEOH�XSRQ�UHTXHVW��
�
� � $ GGHG�' LQDK�=LNH¶V�) ROGDEOHVŠ��DQ�LQWHUDFWLYH�WKUHH�GLPHQVLRQDO�JUDSKLF�RUJDQL] HU�

DFWLYLW\ ��LQWR�HYHU\ �FKDSWHU�RSHQHU�LQ�WKH�VHULHV�WR�VHUYH�DV�D��FRPPXQLFDWLRQ�WRRO�IRU�
VWXGHQWV����) RU�PRUH�GHWDLOV��UHIHU�WR�SDJH�7� � �LQ�$OJHEUD�� �‹ � � � � �RU�$OJHEUD�� �‹ � � � � �
7HDFKHU�: UDSDURXQG�( GLWLRQ���7KH�QHZ�* HRPHWU\ �‹ � � � � �HGLWLRQ�DOVR�ZLOO�KDYH�D�VLPLODU�
VWDWHPHQW�RQ�SDJH�7� � ��

�
� � ,QFRUSRUDWHG�FKDQJHV�EDVHG�XSRQ�WKH�UHFRPPHQGDWLRQV�IURP�/ \ QQ�7��+ DYHQV��5HDGLQJ�

&RQVXOWDQW�IURP�3URMHFW�&5,66��&5 HDWLQJ�,QGHSHQGHQFH�WKURXJK�6WXGHQW�RZQHG�
6WUDWHJLHV����5HIHU�WR�SDJHV�7� �7� �LQ�WKH�7HDFKHU�: UDSDURXQG�( GLWLRQV�IRU�PRUH�GHWDLOV�
RQ�UHDGLQJ�DQG�ZULWLQJ�VWUDWHJLHV�LQ�PDWKHPDWLFV��

�
� � 7HQ�PDWKHPDWLFV�FRQVXOWDQWV�UHYLHZHG�WKH�DFFXUDF\ �RI�WKH�P DWKHP DWLFV�DQG�WKH�

HIIHFWLYHQHVV�RI�WKH�LQVWUXFWLRQ��
�
� � � � � �WHDFKHU�UHYLHZHUV�ZHUH�XVHG�LQ�UHYLHZLQJ�WKH�6WXGHQW�( GLWLRQV�IRU�EDODQFH�RI�

H[ HUFLVHV��SDFLQJ�RI�OHVVRQV��DQG�GHYHORSPHQW�RI�FRQFHSWV���7KH�UHYLHZHUV�DOVR�PDGH�
UHFRPPHQGDWLRQV�IRU�HIIHFWLYH�WHDFKLQJ�PDWHULDOV�DQG�WKHLU�RUJDQL] DWLRQ��

�
� � 7ZHOYH�PHPEHUV�RI�WKH�7HDFKHU�$ GYLVRU\ �%RDUG�UHYLHZHG�DOLJQP HQW�WR�FRQWHQW�DQG�

DVVHVVP HQW�VWDQGDUGV�DQG�WKH�RYHUDOO�RUJDQL] DWLRQ�RI�HDFK�SURJUDP����
��
� � 7R�KHOS�HGXFDWRUV�VXFFHVVIXOO\ �UHDFK�HYHU\ �FKLOG�DV�SDUW�RI�WKH�1 R�&KLOG�/ HIW�%HKLQG�

$ FW��ZH�LQFRUSRUDWHG�RYHU�D�GR] HQ�QHZ�IHDWXUHV�ZLWK�VSHFLDO�HPSKDVLV�RQ�WKH�6WXGHQW�
( GLWLRQ�DQG�RXU�ZHEVLWH���) RU�D�GHWDLOHG�VXPPDU\ ��SOHDVH�UHIHU�WR�SDJH�7� � �LQ�DQ\ �RI�WKH�
7HDFKHU�: UDSDURXQG�( GLWLRQV���

�
� � ,Q�UHVSRQVH�WR�UHVHDUFK�DQG�WKH�UHFRPPHQGDWLRQV�RI�RXU�PDQ\ �DGYLVRUV�RQ�WKH�LPSRUWDQFH�

RI�6WDII�' HYHORSPHQW�LQ�WKH�VXFFHVV�RI�DOO�VWXGHQWV��* OHQFRH�KDV�FUHDWHG�D�UREXVW�DQG�
FRQYHQLHQW�VWDII�GHYHORSP HQW�SODQ�LQ�ERWK�SULQW�DQG�RQ�OLQH�IRUPDWV���5HIHU�WR�SDJHV�
7� � �7� � �LQ�DQ\ �RI�WKH�7HDFKHU�: UDSDURXQG�( GLWLRQV��

�
�
7KH�QH[ W�SDJHV�VXPPDUL] H�RXU�LQ�GHSWK�DQG�TXDQWLWDWLYH�UHVHDUFK�VXUYH\ V��FRPPHQWDULHV��DQG�
WHVWLQJ�UHVXOWV��
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,Q�� � � � ��� � � � ��DQG�� � � � ��* OHQFRH�FRQWUDFWHG�ZLWK�DQ�LQGHSHQGHQW�UHVHDUFK�ILUP�WR�WKRURXJKO\ �
DVVHVV�WUHQGV�DQG�LVVXHV�LQ�KLJK�VFKRRO�PDWKHPDWLFV���$ �VLJQLILFDQW�SRUWLRQ�RI�WKH�SURMHFW�ZHUH�WR��
�� � �' HWHUPLQH�WKH�GHJUHH�RI�VXFFHVV�VWXGHQWV�ZHUH�H[ SHULHQFLQJ�LQ�DOJHEUD�� ��JHRPHWU\ ��DQG�
DOJHEUD�� �FRXUVHV��DQG��� � �,GHQWLI\ �WKH�NH\ �FRPSRQHQWV�RI�D�SURJUDP�WKDW�DSSHDUHG�WR�OHDG�WR�
PDWK�VXFFHVV����
�
6XUYH\ V�ZHUH�FRQGXFWHG�HYHU\ �RWKHU�\ HDU�WR�LGHQWLI\ �WUHQGV�RYHU�WLPH���7KH�XVH�RI�DQ�RXWVLGH�
DJHQF\ �HQVXUHG�WKH�LQWHJULW\ �RI�WKH�GDWD�FROOHFWHG���5DQGRPO\ �VHOHFWHG�KLJK�VFKRROV�IURP�DOO�ILIW\ �
VWDWHV�DQG�WKH�' LVWULFW�RI�&ROXPELD�ZHUH�VHQW�VXUYH\ V�LQ�HDFK�RI�WKH�\ HDUV����$ �YHU\ �LPSUHVVLYH�
VXUYH\ �UHWXUQ�UDWH�RI�� � � �ZDV�REWDLQHG�DV�VKRZQ�LQ�WKH�FKDUW�EHORZ����
�

+ LJK�6FKRRO�0 DWKHP DWLFV
�6XUYH\ �5 HWXUQV�YV�6XUYH\ V�0 DLOHG�

E\ �<HDU

�
� � � �
� � � �
� � � �
� � � �
� � � �
� � � �

� � � � � � � � � � � �

<HDU

&RP SOHWHG�6XUYH\ V
5HFHLYHG

6XUYH\ V�0 DLOHG

�
�
�

6DPSOH�TXHVWLRQV�IURP�WKH�VXUYH\ �
�
7KHUH�ZHUH�DSSUR[ LPDWHO\ �VHYHQW\ �TXHVWLRQV�DVNHG�LQ�HDFK�\ HDU�RI�WKH�VXUYH\ ���4 XHVWLRQV�RQ�
VWDWH�PDQGDWHG�VWDQGDUGL] HG�WHVWV�ZHUH�DGGHG�IRU�\ HDUV�� � � � �DQG�� � � � ����7KH�IROORZLQJ�DUH�D�IHZ�
VHOHFWHG�TXHVWLRQV�WKDW�DSSHDUHG�RQ�WKH�VXUYH\ V����
�
4 XHVWLRQ�� �� : KLFK�RI�WKH�IROORZLQJ�PDWKHPDWLFV�FRXUVHV�DUH�\ RX�FXUUHQWO\ �WHDFKLQJ" ��

7HQ�FDWHJRULHV���$ SSOLHG�$ OJHEUD��%DVLF�$ OJHEUD��3UH�$ OJHEUD��$ OJHEUD�� ��
$ OJHEUD�� �LQ�WZR�\ HDUV��,QIRUPDO�* HRPHWU\ ��* HRPHWU\ ��$ OJHEUD�� ��2 WKHU��DQG�1 R�
5HVSRQVH���
�

4 XHVWLRQ�� �� : KDW�LV�\ RXU�SULPDU\ �PDWKHPDWLFV�SURJUDP��RU�WH[ WERRN" ��6HYHQW\ �FKRLFHV�ZHUH�
SRVVLEOH�����6L[ �SXEOLVKHUV�UHFHLYHG�� � � �RI�WKH�VHOHFWLRQV��* OHQFRH�ZDV�PHQWLRQHG�
� � � �IROORZHG�E\ �� � � ��� � � ��� � � ��� � ��DQG�� � �IRU�RWKHU�SXEOLVKHUV���6L[ W\ �
SXEOLVKHUV�SURJUDPV�DFFRXQWHG�IRU�� � �DQG�� � �PDGH�QR�UHVSRQVH����

�



� � � �

4 XHVWLRQ�� �� ' RHV�WKH�6WXGHQW�( GLWLRQ�RI�\ RXU�PDWKHPDWLFV�SURJUDP�FRQWDLQ�WRR�PXFK�� � � � � ��
WRR�OLWWOH��� � � ��RU�DQ�DSSURSULDWH�DPRXQW�RI�UHDGLQJ��� � � �" ��1R�5HVSRQVH��� � � �

�
4 XHVWLRQ�� � �� : KDW��LI�DQ\ WKLQJ��FRXOG�WKH�SXEOLVKHU�GR�WR�LPSURYH�\ RXU�PDWKHPDWLFV�SURJUDP" ��

,QWHUYHQWLRQ�DQG�6WDQGDUGL] HG�7HVW�3UDFWLFH�UDQNHG�YHU\ �KLJK��
�
4 XHVWLRQ�� � �� : KDW�VWDQGDUGL]HG�WHVWV�DUH�WKH�VWXGHQWV�LQ�\ RXU�KLJK�VFKRRO�UHTXLUHG�WR�WDNH" �

6WDWH�PDQGDWHG��� � � � ��6$ 7� ��� � � � ��6$ 7��� � � � ��DQG�$ &7��� � � � �ZHUH�
PHQWLRQHG�WKH�PRVW��

�
4 XHVWLRQ�� � �� 6LQFH�\ RXU�GLVWULFW�DGRSWHG�WKH�PDWKHPDWLFV�SURJUDP�\ RX�OLVWHG�LQ�4 XHVWLRQ�� �RI�

WKLV�TXHVWLRQQDLUH��KDYH�\ RXU�VWXGHQWV�VWDQGDUGL]HG�WHVW�VFRUHV��RQ�DYHUDJH��
LQFUHDVHG��GHFUHDVHG��RU�UHPDLQHG�WKH�VDPH" �6HH�SDJH�� � ��$ OJHEUD�� �5HVXOWV��

�
4 XHVWLRQ�� � �� : KDW�FROOHJH�HQWUDQFH�H[ DP�GR�WKH�PDMRULW\ �RI�VWXGHQWV�LQ�\ RXU�VFKRRO�WDNH" ��

6$ 7�� � � ��$ &7�� � � ��QRWH��VRPH�VFKRROV�UHSRUWHG�ERWK�$ &7�DQG�6$ 7�VFRUHV��
�
4 XHVWLRQ�� � �� 6KRXOG�D�VWXGHQW�HGLWLRQ�RI�D�PDWKHPDWLFV�SURJUDP�LQFOXGH�PDWK�UHODWHG�LQWHUQHW�

DFWLYLWLHV" �<HV�� � � ��1 R�� � � ��1 R�UHVSRQVH�� � �
�
4 XHVWLRQ�� � �� : KLFK�RI�WKH�IROORZLQJ�W\ SHV�RI�LQWHUQHW�UHIHUHQFHV�VKRXOG�EH�LQFOXGHG�LQ�WKH�

6WXGHQW�( GLWLRQ�RI�D�PDWKHPDWLFV�SURJUDP" ��7HQ�FDWHJRULHV�LQFOXGLQJ�1R�
5HVSRQVH��

7RS�) LYH�&KRLFHV�
&KDSWHU�5HYLHZV�� � � � � � �
' RZQORDGDEOH�: RUNVKHHWV�� � � � � �
6$ 7�$ &7�3UHSDUDWLRQ�� � � � � �
,QWHUDFWLYH�4 XL] ] HV�	 �7HVWV�� � � � � �
8 SGDWHG�' DWD�/ LQNV�� � � � � � �

�
4 XHVWLRQ�� � �� ' R�\ RX�FXUUHQWO\ �XVH�WHVW�SUHS��6$7��$&7��VRIWZDUH" ��

&XUUHQWO\ �8 VH��� � � � � � �
&XUUHQWO\ �+DYH��EXW�' R�1 RW�8 VH�� � � � ��
' R�1 RW�+DYH��EXW�: RXOG�/ LNH� � � � �
1 RW�,QWHUHVWHG�LQ�+ DYLQJ�RU�8 VLQJ� � � � �
1 R�5HVSRQVH� � � � � � � �

�
4 XHVWLRQ�� � �� : KLFK�RI�WKH�IROORZLQJ�EHVW�GHVFULEHV�WKH�FRPPXQLW\ �LQ�ZKLFK�\ RX�WHDFK" ���

/ DUJH�0 HWURSROLWDQ�8 UEDQ�� � � � � �
6XEXUEDQ� � � � � � � �
5XUDO�7RZQ�9 LOODJH� � � � � � �
1 R�5HVSRQVH�� � � � ��� � ��

�
4 XHVWLRQ�� � �� ,Q�ZKDW�VWDWH�LV�\ RXU�VFKRRO�ORFDWHG" �$ OO�VWDWHV�UHSUHVHQWHG�SURSRUWLRQDWHO\ �WR�

WKHLU�VWXGHQW�SRSXODWLRQ��
� �
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7KLV�VWXG\ �PHDVXUHV�WKH�HIIHFWLYHQHVV�RI�* OHQFRH�$OJHEUD�� �‹ � � � � ��DQ�DOJHEUD�SURJUDP�
SXEOLVKHG�E\ �* OHQFRH�0 F* UDZ�+LOO��
�
7HDFKHUV�ZKR�SDUWLFLSDWHG�LQ�WKLV�VWXG\ �DGPLQLVWHUHG�D�SUH�WHVW�SULRU�WR�WHDFKLQJ�&KDSWHU�� �IURP�
* OHQFRH�$OJHEUD�� �‹ � � � � ���7R�DVVHVV�VWXGHQW�SURJUHVV��D�SRVW�WHVW�ZDV�DGPLQLVWHUHG�DIWHU�WKH�
FKDSWHU�ZDV�WDXJKW���7KH�RXWFRPH�LV�VXPPDUL] HG�LQ�WKH�5HVXOWV�VHFWLRQ�EHJLQQLQJ�RQ�SDJH�� ��
�
2 YHU�� � � �VWXGHQWV�LQ�* UDGHV�� �WR�� � �SDUWLFLSDWHG�LQ�WKLV�UHVHDUFK���7KH�VWXGHQWV�ZHUH�HQUROOHG�LQ�
UXUDO��VXEXUEDQ��DQG�XUEDQ�FRPPXQLWLHV���7KH�VFKRROV�ZHUH�ORFDWHG�LQ�IRXU�VWDWHV��) ORULGD��
,OOLQRLV��1 HZ�<RUN��DQG�1 RUWK�&DUROLQD��
�
) RUW\ �VHYHQ�SHUFHQW�RI�WKH�SDUWLFLSDWLQJ�VWXGHQWV�ZHUH�PDOHV��DQG�ILIW\ �WKUHH�SHUFHQW�ZHUH�
IHPDOHV���7ZHQW\ �IRXU�SHUFHQW�ZHUH�PLQRULWLHV��
�
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�6LPLODU�FRPSRQHQWV�DQG�WUDLQLQJ�ZHUH�SURYLGHG�IRU�DOO�* OHQFRH�SURJUDPV���

�
�
7HDFKHUV�ZKR�SDUWLFLSDWHG�LQ�WKH�VWXG\ �ZHUH�SURYLGHG�WKH�IROORZLQJ�PDWHULDOV��
�

· � 6WXGHQW�( GLWLRQ�%RRNOHW��RQH�SHU�VWXGHQW��
�

· � 6WXGHQW�: RUNERRN��RQH�SHU�VWXGHQW��LQFOXGLQJ�

 � 6WXG\ �* XLGH�DQG�,QWHUYHQWLRQ��

 � 6NLOOV�3UDFWLFH��

 � 3UDFWLFH��

 � 5HDGLQJ�WR�/ HDUQ�0 DWKHPDWLFV��DQG�

 � ( QULFKPHQW��
�

· � 3UH�7HVW�DQG�3RVW�WHVW��RQH�SHU�VWXGHQW��
�

· � 7HDFKHU¶V�* XLGH��
�

· � 7HDFKHU¶V�5HVRXUFH�0 DVWHUV��LQFOXGLQJ��

 � 2 SHQ�HQGHG�$ VVHVVPHQW��

 � 9 RFDEXODU\ �5HYLHZ�4 XHVWLRQV��

 � 0 LG�FKDSWHU�7HVW��

 � &XPXODWLYH�5HYLHZ��

 � 6WDQGDUGL] HG�7HVW�3UDFWLFH��DQG�

 � $ QVZHU�. H\ V�WR�DOO�VWXGHQW�ZRUNVKHHWV��
�

· � 3UH�WHVW�DQG�3RVW�WHVW�0 DVWHUV�ZLWK�$ QVZHU�. H\ V��
�
7KH�0 F* UDZ�+LOO�UHVHDUFK�VWDII�SURYLGHG�WKH�WHDFKHU�LQ�VHUYLFH�WUDLQLQJ���7KH�WUDLQLQJ�VHVVLRQV�
DYHUDJHG�IRUW\ �ILYH�PLQXWHV�SHU�WHDFKHU��
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· � 7KH�UHVHDUFK�LQGLFDWHV�WKDW�WHVW�VFRUHV�LQFUHDVHG�DPRQJ�VWXGHQWV�XVLQJ�* OHQFRH�$OJHEUD�� �
‹ � � � � ���

�
· � ( LJKW�RXW�RI�WHQ�VWXGHQWV�HDUQHG�KLJKHU�VFRUHV�DIWHU�XVLQJ�* OHQFRH�$OJHEUD�� �‹ � � � � ��

�
· � 6FRUHV�LPSURYHG�DPRQJ�ERWK�PDOH�DQG�IHPDOH�VWXGHQWV��

�
· � 6FRUHV�LPSURYHG�DPRQJ�ERWK�PLQRULW\ �DQG�QRQ�PLQRULW\ �VWXGHQWV��

�
· � 2 YHUDOO��WKH�JDS�EHWZHHQ�WKH�DYHUDJH�SUH�WHVW�VFRUH�DQG�D�SHUIHFW�VFRUH�FORVHG�E\ �� � � ���

6WDWHG�GLIIHUHQWO\ ��RQ�DYHUDJH��VFRUHV�LQFUHDVHG�� � � �SHUFHQW�DIWHU�VWXGHQWV�XVHG�* OHQFRH�
$OJHEUD�� �‹ � � � � ���5HIHU�WR�WDEOHV�EHORZ�RQ�WKH�QH[ W�SDJH��

�
�

7KH�JDS�EHWZHHQ�WKH�DYHUDJH�SUH�WHVW�VFRUH�
DQG�D�SHUIHFW�VFRUH�FORVHG�E\ �� � � ��

�
�

* OHQFRH�$ OJHEUD�� �7HVW�5 HVXOWV

� �

� �

�
� �
� �
� �
� �
� �
� �
� �
� �

$YHUDJH�3UH�WHVW�6FRUH $YHUDJH�3RVW�WHVW�6FRUH

3
HU

FH
Q

W

�
�
�
�
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7KH�RYHUDOO�UHVXOWV�IURP�HDFK�FODVVURRP�DUH�OLVWHG�LQ�7DEOH�� ���,Q�RQH�FODVV��WKH�JDS�EHWZHHQ�WKH�
DYHUDJH�SUH�WHVW�VFRUH�DQG�D�SHUIHFW�VFRUH�FORVHG�E\ �� � � ��LQ�WZR�RWKHU�FODVVHV��WKH�JDS�FORVHG�E\ �
� � � ����
�

7DEOH�� �
�

6FKRRO�6XP P DU\ � 1 XP EHU�RI�
6WXGHQWV�

$YHUDJH�3UH�
WHVW�6FRUH�

$YHUDJH�3RVW�
WHVW�6FRUH�

3UH�WHVW�* DS�
�� � � � �

$YHUDJH��
3RVW�WHVW�* DS� * 5 3
 �

&ROXP Q�WRWDO�RU�DYHUDJH� � � � � � � � � � � � � � � � � � � � � � � � �


 �* DS�5HGXFWLRQ�3HUFHQWDJH��* 53��
�
$ �WHVW�RI�VLJQLILFDQFH��W�WHVW��ZDV�XVHG�WR�GHWHUPLQH�ZKHWKHU�WKH�UHVXOWV�IURP�WKH�SRVW�WHVW�DUH�
VLJQLILFDQWO\ �GLIIHUHQW�IURP�WKH�SUH�WHVW�UHVXOWV��L�H���D�GLIIHUHQFH�ODUJH�HQRXJK�QRW�WR�EH�H[ SHFWHG�
E\ �FKDQFH�����
�
2 Q�DYHUDJH��WKH�UHVXOWLQJ�W�WHVW�YDOXH�LQGLFDWHV�WKDW�WKH�VFRUHV�IURP�WKH�SRVW�WHVW�DUH�VLJQLILFDQWO\ �
KLJKHU�WKDQ�WKH�SUH�WHVW�VFRUHV����
�
�
7KH�UHVXOWV�RI�WKH�W�WHVW�FDQ�EH�IRXQG�LQ�7DEOH�� �EHORZ��
�
�

7DEOH�� �
�

W�WHVW�UHVXOWV� Q�
$YHUDJH�3UH�

WHVW�6FRUH�
$YHUDJH�3RVW�

WHVW�6FRUH�
W�WH[ W�YDOXH� S�YDOXH�

7RWDO��RU�DYHUDJH��LQ�FDWHJRU\ � � � � � � � � � � � � � � � � � � � �

� � � � GI� �� � � �

�
�
�
: KLOH�7DEOH�� �UHIOHFWV�WKH�WRWDO�IRU�DOO�VFKRROV��WKH�W�WHVW�DQDO\ VLV�ZDV�FRQGXFWHG�IRU�HDFK�
LQGLYLGXDO�VFKRRO�DV�ZHOO��
�
�
��
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( DFK�WHDFKHU�FRPSOHWHG�SRVW�VWXG\ �HYDOXDWLRQV�EDVHG�RQ�WKHLU�H[ SHULHQFH�XVLQJ�&KDSWHU�� �IURP�
* OHQFRH�$OJHEUD�� �‹ � � � � ���7KLV�VHFWLRQ�OLVWV�WKH�TXHVWLRQV�DQG�D�VXPPDU\ �RI�WKH�UHVSRQVHV��
�
�
4 XHVWLRQ�� �� � : HUH�WKHUH�VXIILFLHQW�H[ DPSOHV"�
� � � 5HVSRQVHV���� � � � �� <HV� �

� � � �� 6RPHWLPHV� �
� � �� 1 R�

�
4 XHVWLRQ�� �� � ' LG�WKH�H[ DPSOHV�OLQN�ZHOO�WR�WKH�H[ HUFLVH�VHWV"�
� � � 5HVSRQVHV�� � � � � �� <HV� �

� � ��� 6RPHWLPHV� �
� � �� 1 R�

�
4 XHVWLRQ�� �� 5DWH�WKH�IROORZLQJ�H[ HUFLVH�W\ SHV�DFFRUGLQJ�WR�WKH�DPRXQW�RI�HDFK�W\ SH�

DYDLODEOH���&KRLFHV��7RR�PDQ\ ��5LJKW�DPRXQW��7RR�IHZ��
0 RVW�FRPPRQ�UHVSRQVH�OLVWHG��

�
� $ SSOLFDWLRQV�� � 5LJKW�$ PRXQW�
� &RQFHSW�&KHFN�� 5LJKW�DPRXQW�
� &ULWLFDO�7KLQNLQJ�� 5LJKW�DPRXQW�
� * HWWLQJ�5HDG\ �� 5LJKW�DPRXQW�
� * XLGHG�3UDFWLFH�� 5LJKW�DPRXQW�
� 0 L[ HG�5HYLHZ�� 5LJKW�DPRXQW�
� 6NLOO�( [ HUFLVHV�� 5LJKW�DPRXQW�
� 7HVW�3UDFWLFH�� � 5LJKW�DPRXQW�
� : RUG�SUREOHPV�� 5LJKW�DPRXQW�
�
4 XHVWLRQ�� �� ' R�\ RX�WKLQN�WKH�³+RPHZRUN�+HOŚ �IHDWXUH�LQ�WKH�PDUJLQ�RI�WKH�H[ HUFLVH�

VHWV�ZDV�KHOSIXO�WR�\ RXU�VWXGHQWV"�
� 5HVSRQVHV�� � � � � � <HV�
� � � � � � 1 R�
�
4 XHVWLRQ�� �� � ' LG�\ RX�XVH�WKH�³5HDGLQJ�0 DWKHPDWLFV́ �DFWLYLW\ " �
� � � 5HVSRQVHV�� � � � �� <HV� �

� � � � �1 R�
�
�
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4 XHVWLRQ�� �� � +RZ�ZRXOG�\ RX�UDWH�WKH�XVH�RI�PDQLSXODWLYHV�LQ�WKH�FKDSWHU"�
� � � &KRLFHV���7RR�PDQ\ ��5LJKW�$ PRXQW��7RR�IHZ��
� � � 5HVSRQVHV�� � � �� 7RR�PDQ\ � �

� � � � �� 5LJKW�DPRXQW� �
� � � � � � � � 7RR�IHZ�
�
4 XHVWLRQ�� �� : DV�WKHUH�DQ\ �YDOXH�LQ�KDYLQJ�WKH�WZR�W\ SHV�RI�3UDFWLFH�0 DVWHUV��6NLOOV�

3UDFWLFH�DQG�3UDFWLFH�" �
� 5HVSRQVHV�� � � � �� <HV� �

� � � � 1 R�
�
�
�
�
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2 YHU�ILIW\ �JHRPHWU\ �WHDFKHUV�UHYLHZHG�WKH�PDQXVFULSW�DQG�GHVLJQ�RI�WKH�QHZ�� � � � �FRS\ ULJKW�
GXULQJ�D�VL[ �PRQWK�SHULRG�IURP�$ SULO�WR�6HSWHPEHU��� � � � ��1 HDUO\ �� � � �FRPPHQWV�ZHUH�UHFHLYHG����
2 I�WKH�WHQ�FDWHJRULHV�FRQVWLWXWLQJ�FRQWULEXWLRQV�WKDW�ZRXOG�LPSURYH�VWXGHQW�VXFFHVV�LQ�JHRPHWU\ ��
WKH�IROORZLQJ�VHYHQ�FDWHJRULHV�UHFHLYHG�RYHU�� � � �RI�WKH�FRPPHQWV���
�
�7KHVH�FRPPHQWV�ZHUH�UDWHG�IURP�� ��OHDVW�HIIHFWLYH�IRU�VWXGHQW�VXFFHVV��WR�� ��PRVW�HIIHFWLYH�IRU�
VWXGHQW�VXFFHVV����3OHDVH�QRWH�WKDW�WKH�YHUWLFDO�VFDOH�KDV�EHHQ�DGMXVWHG�WR�UDQJH�IURP�� �WR�� �
EHFDXVH�� �LV�WKH�ORZHVW�SRVVLEOH�VFRUH��
�
�

* OHQFRH�* HRP HWU\ ��F��� � �( IIHFWLYHQHVV�5 DWLQJV

�

� ��

�

� ��

�

� ��

�

� ��

�

�

0 RVW�) UHTXHQWO\ �5 DWHG�&DWHJRULHV

���

� �

� �

�

� 	




� �
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� �
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�

$VVHVP HQW

( [ DP SOHV

( [ HUFLVHV

$OJHEUD�,QWHJUDWLRQ

2 UJDQL] DWLRQ

/ HVVRQV

$FFXUDF\

�
�
6LPLODU�UDWLQJV�ZHUH�UHFHLYHG�E\ �WKH�* OHQFRH�$OJHEUD�� �DQG�* OHQFRH�$ OJHEUD�� �‹ � � � � �
SURJUDPV�ZKLFK�ZHUH�SXEOLVKHG�HDUOLHU�LQ�� � � � ����* HRPHWU\ �RQO\ �LV�LQFOXGHG�KHUH�EHFDXVH�LWV�
GHVLJQ�ZDV�EDVHG�RQ�WKH�H[ WHQVLYH�UHVHDUFK�FRQGXFWHG�IRU�WKH�DOJHEUDV���7KH�* OHQFRH�* HRPHWU\ �
UHVXOWV�VKRZ�WKDW�WKH�UHVHDUFK�FRQGXFWHG�RQ�WKH�DOJHEUDV�RQ�HIIHFWLYHQHVV�FDUULHG�RYHU�WR�WKH�
JHRPHWU\ ��
�
�
� � �
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* OHQFRH�$OJHEUD�� �‹ � � � � �XQGHUZHQW�WKH�VDPH�LQWHQVLYH�UHVHDUFK�GHYHORSPHQW�WKDW�* OHQFRH�
$OJHEUD�� �‹ � � � � �DQG�* OHQFRH�* HRPHWU\ �‹ � � � � �REWDLQHG����
�
$ OJHEUD�� �ILHOG�WHVWLQJ�VWURQJO\ �IRFXVHG�RQ�WKH�$ &7�DQG�6$ 7�PDWK�DFKLHYHPHQW�DV�ZHOO�DV�WKH�
FRQWHQW�LVVXHV�WKDW�EULQJ�VWXGHQW�VXFFHVV�WR�SUH�FDOFXOXV�DQG�WKH�$ 3�&DOFXOXV�DQG�6WDWLVWLFV�
FRXUVHV����
�
' HYHORSPHQW�RI�WKH�* OHQFRH�$OJHEUD�� �‹ � � � � �IRFXVHG�RQ�LQFUHDVLQJ�$ &7�DQG�6$ 7�VFRUHV�DQG�
SURYLGLQJ�WKH�FRQWHQW�IRXQGDWLRQ�VWXGHQWV�QHHG�WR�FRQWLQXH�WKHLU�KLJK�VFKRRO�PDWK�VWXGLHV����
�
%HFDXVH�WKH�SURJUDP�LV�QHZ��ZH�ZLOO�FRQWLQXH�WR�PRQLWRU�WKH�VXFFHVV�RI�* OHQFRH�$OJHEUD�� ��
‹ � � � � �VWXGHQWV�LQ�UHDFKLQJ�SUH�FDOFXOXV�DQG�$ 3�FRXUVHV���
�
0 DWKHPDWLFV�SRUWLRQ�RI�WKH�$ &7�DQG�6$ 7�VXFFHVV�WUHQGV�
�
$ QDO\ VLV�SURYLGHG�IRU�� � � � �DQG�� � � � �RQO\ �DV�WKH�TXHVWLRQV�RQ�VWDQGDUGL] HG�WHVW�UHVXOWV�ZHUH�QRW�
SDUW�RI�WKH�� � � � �VXUYH\ ���7KH�WDEOH�EHORZ�VKRZV�WKH�UHVXOWV�IRU�WKRVH�ZKR�UHVSRQGHG�WKDW�FRXOG�
EH�LGHQWLILHG�DV�* OHQFRH�XVHUV��
�
� � � � � <HDU� � 3HUFHQW�� <HDU�� � 3HUFHQW�

6FRUHV�LQFUHDVHG� � � � � � � � � � � � � � � � � � � � � � �
6FRUHV�UHPDLQHG�WKH�VDPH� � � � � � � � � � � � � � � � � � � � � �
6FRUHV�GHFUHDVHG� � � � � � � � ��� � � � � � � � � � ��� � �
7RR�6RRQ�WR�7HOO� � � � � � � � � � � � � � � � � � � � � � �
' LG�QRW�WDNH�6$ 7�RU�$ &7� � � � � � � ��� � � � � � � � � � ��� � �
/ HIW�%ODQN��' LG�1 RW�. QRZ� � � � � � � ��� � � � � � � � � � ��� � � �

�
6FRUHV�LQFUHDVLQJ�IURP�� � � �WR�� � � �ZHUH�GHHPHG�VLJQLILFDQW�ZKLOH�VFRUHV�GHFUHDVLQJ�IURP�� � �LQ�
� � � � �WR�� � �LQ�� � � � �ZHUH�GHHPHG�LQVLJQLILFDQW�DV�WKH�VPDOO�SHUFHQWDJHV�FDQ�IOXFWXDWH�VOLJKWO\ �
IURP�\ HDU�WR�\ HDU�DQG�LW�ZDV�REVHUYHG�WKDW�RYHUDOO��* OHQFRH�XVHUV�KDG�KLJKHU�WHVW�VFRUHV����
�
7KH�KLJKHU�WKH�DYHUDJH��WKH�PRUH�OLNHO\ �WKDW�VFRUHV�FRXOG�IDOO�UDWKHU�WKDQ�ULVH�IXUWKHU��UHJUHVVLRQ�
WR�WKH�PHDQ�LQ�VWDWLVWLFDO�WHUPV�����7KH�IDFW�WKDW�WHVW�VFRUHV�FRQWLQXHG�WR�ULVH�IRU�PRUH�XVHUV�WKDQ�
IHOO�ZDV�FRQVLGHUHG�HYLGHQFH�WKDW�WKH�* OHQFRH�SURJUDP�FOHDUO\ �VXSSRUWHG�VWXGHQW�VXFFHVV�RQ�WKH�
$ &7�DQG�6$ 7���7KH�� � � � �GDWD�ZDV�DOVR�LQIOXHQFHG�E\ �PRUH�WHDFKHUV�UHSRUWLQJ�WKHLU�VWXGHQWV¶�
UHVXOWV�WKDQ�ZDV�REWDLQHG�LQ�WKH�� � � � �VXUYH\ ��
�
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2 QJRLQJ�FRQWDFW�ZLWK�XVHUV�RQ�WKH�QHZ�SURJUDP��ZKLOH�HDUO\ ��VKRZ�VFRUHV�LQFUHDVLQJ�DERYH�WKH�
� � � �DFKLHYHG�LQ�WKH� � � � � �VXUYH\ �� �7KH�PRVW�UHFHQW�FXVWRPHU�YLVLW�LQ�WKH�0 LGZHVW�ZDV�WR�WKH�
&KLFDJR�3XEOLF�6FKRROV�RQ�1 RYHPEHU�� � ��� � � � ����
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) RU�P RUH�LQIRUP DWLRQ�RQ�* OHQFRH�0 DWKHP DWLFV�YLVLW�XV�DW�
ZZZ�P DWK�JOHQFRH�FRP ��

�
�
�
�
�

) 2 5 �$ ' ' ,7 ,2 1 $ / �,1 ) 2 5 0 $ 7,2 1 �&2 1 7$ &7��
�
�

&��7HUU\ �%DONR��0 DUNHWLQJ�0 DQDJHU�
+ LJK�6FKRRO�0 DWKHP DWLFV�

* OHQFRH�0 F* UDZ�+ LOO�
� � � � �2 ULRQ�3ODFH�

&ROXP EXV��2 KLR��� � � � � �� � � � �
�

� � � �� � � �� � � � �
�

WHUU\ BEDONR# P FJUDZ�KLOO�FRP �
�
�
�


