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7KH� SXUSRVH� RI� WKLV� VWXG\� LV� WR� LGHQWLI\� 7KH� HIIHFWLYHQHVV� RI� (�SURJUDP�
VXJJHVWHG�IRU�WKH�VDIHW\�DQG�SURIHVVLRQDO�KHDOWK�IRU�GHYHORSLQJ�SURWHFWLYH�
DZDUHQHVV� DQG� GDQJHURXV� EHKDYLRU�PRGLILFDWLRQ� RI� LQGXVWULDO� VHFRQGDU\�
VFKRRO�VWXGHQW��
7KH�VXEMHFWV�RI�WKH�VWXG\�DUH����VWXGHQWV�ZKR�ZHUH�UDQGRPO\�VHOHFWHG�IURP�
ILUVW�\HDU�VHFRQGDU\�VWXGHQWV��7KH\�ZHUH�HQUROOHG�LQ� LQGXVWULDO�VHFRQGDU\�
VFKRROV�� 7KH\� ZHUH� DVVLJQHG� WR� WZR� JURXSV�� WKH� FRQWURO� JURXS� DQG� WKH�
H[SHULPHQWDO�JURXS��7KH�FRQWURO�JURXSV�ZDV�LQVWUXFWHG�XVLQJ�WKH�HOHFWURQLF�
SURJUDP�VXJJHVWHG��
WKH� WRROV� RI� WKH� VWXG\� LQFOXGLQJ�� WKH� NQRZOHGJH� WHVW� �� 7KH� SURWHFWLYH�
DZDUHQHVV�VFDOH���7KH�REVHUYDWLRQ�FKHFNOLVW���
7KH� VWXG\� KDV� UHYHDOHG� WKH� IROORZLQJ� UHVXOWV�� 7KHUH� DUH� VWDWLVWLFDOO\�
VLJQLILFDQW� GLIIHUHQFHV� DW� ����� OHYHO� EHWZHHQ� WKH� PHDQ� VFRUHV� RI� WKH�
NQRZOHGJH�WHVW��SURWHFWLYH�DZDUHQHVV�DQG�WKH�REVHUYDWLRQ�FKHFNOLVW�DQG�LW
V�
SDUW�RI�WKH�FRQWURO�DQG�WKH�H[SHULPHQWDO�JURXSV�DIWHU�WKH�DGPLQLVWUDWLRQ�RI�
WKH�HOHFWURQLF�SURJUDP�VXJJHVWHG�LQ�IDYRXU�RI�WKH�H[SHULPHQWDO�JURXS��
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66WWDDWWHHPPHHQQWW RRII WWKKHH SSUURREEOOHHPP

7KH�SUREOHP�RI�WKH�SUHVHQW�VWXG\�LV�UHSUHVHQWHG�LQ�WKH�ODFN�RI�SURWHFWLYH�
DZDUHQHVV� DPRQJ� LQGXVWULDO�� 6HFRQGDU\� VWXGHQWV� DQG� WKHLU� GDQJHURXV�
EHKDYLRXUV�WKDW�PD\�UHVXOW�LQ�PDQ\�DFFLGHQWV��7R�IDFH�VXFK�D�SUREOHP��WKH�
SUHVHQW�VWXG\�DWWHPSWHG�WR�DQVZHU�WKH�IROORZLQJ�TXHVWLRQ��

����:KDW� DUH� WKH� SURWHFWLYH� DZDUHQHVV� DVSHFWV� WKDW� DUH� UHTXLUHG� WR� EH�
GHYHORSHG�DPRQJ�ILUVW�\HDU�VWXGHQWV�DW�LQGXVWULDO�VHFRQGDU\�VFKRROV�
VWXGHQWV�UHIULJHUDWLRQ�DQG�DLU�FRQGLWLRQ"�

����:KDW� DUH� WKH�SDWWHUQV�RI�GDQJHURXV�EHKDYLRXUV� WKDW� WKHVH�VWXGHQWV�
3HUIRUP"�

����:KDW�LV� WKH�IRUP�RI�WKH�HOHFWURQLF�SURJUDP�VXJJHVWHG�LQ�LQGXVWULDO�
VDIHW\�DQG�SURIHVVLRQDO�KHDOWK"�

����:KDW� LV� WKH� HIIHFWLYHQHVV� RI� WKH� HOHFWURQLF� SURJUDP� VXJJHVWHG� LQ�
GHYHORSLQJ�SURWHFWLYH�DZDUHQHVV�DPRQJ�WKHVH�VWXGHQWV"�

����:KDW� LV� WKH� HIIHFWLYHQHVV� RI� WKH� HOHFWURQLF� SURJUDP� VXJJHVWHG� LQ�
0RGLI\LQJ�GDQJHURXV�EHKDYLRXUV"�
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++\\SSRRWWKKHHVVHHVV RRII WWKKHH VVWWXXGG\\
����7KHUH�DUH�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV�DW������OHYHO�EHWZHHQ�

WKH�PHDQ�VFRUHV�RI�WKH�NQRZOHGJH�WHVW�DQG�LW
V�SDUW�RI�WKH�FRQWURO�DQG�
WKH� H[SHULPHQWDO� JURXSV� DIWHU� WKH� DGPLQLVWUDWLRQ� RI� WKH� HOHFWURQLF�
SURJUDP�VXJJHVWHG�LQ�IDYRXU�RI�WKH�H[SHULPHQWDO�JURXS��

���� 7KHUH�DUH�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV�DW������OHYHO�EHWZHHQ�
WKH�PHDQ�VFRUHV�RI�WKH�SURWHFWLYH�DZDUHQHVV�VFDOH�DQG�LW
V�SDUW�RI�WKH�
FRQWURO�DQG�WKH�H[SHULPHQWDO�JURXSV�DIWHU�WKH�DGPLQLVWUDWLRQ�RI�WKH�
HOHFWURQLF�SURJUDP�VXJJHVWHG�LQ�IDYRXU�RI�WKH�H[SHULPHQWDO�JURXS��
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����7KHUH�DUH�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV�DW������OHYHO�EHWZHHQ�
WKH� PHDQ� VFRUHV� RI� WKH� REVHUYDWLRQ� FKHFNOLVW� DQG� LW
V� SDUW� RI� WKH�
FRQWURO�DQG�WKH�H[SHULPHQWDO�JURXSV�DIWHU�WKH�DGPLQLVWUDWLRQ�RI�WKH�
HOHFWURQLF�SURJUDP�VXJJHVWHG�LQ�IDYRXU�RI�WKH�H[SHULPHQWDO�JURXS��

����7KH�NQRZOHGJH�FRQWULEXWHG�LQ�GHYHORSLQJ�WKH�SURWHFWLYH�DZDUHQHVV�
DQG� LQ� PRGLI\LQJ� WKH� GDQJHURXV� EHKDYLRXUV� DPRQJ� WKH� VWXG\�
VXEMHFWV��

����7KHUH� LV� D� FRUUHODWLRQDO� UHODWLRQVKLS� EHWZHHQ� WKH� SURWHFWLYH�
DZDUHQHVV�DQG�WKH�GDQJHURXV�EHKDYLRXUV�DPRQJ�WKH�VWXG\�VXEMHFWV��

�
77KKHH VVXXEEMMHHFFWWVV RRII WWKKHH VVWWXXGG\\

7KH� VXEMHFWV� RI� WKH� VWXG\� DUH� ��� VWXGHQWV� ZKR� ZHUH� UDQGRPO\�
VHOHFWHG� IURP� ILUVW�\HDU� VHFRQGDU\� VWXGHQWV�� 7KH\� ZHUH� HQUROOHG� LQ�
LQGXVWULDO�VHFRQGDU\�VFKRROV��7KH\�ZHUH�DVVLJQHG�WR�WZR�JURXSV��WKH�FRQWURO�
JURXS�DQG�WKH�H[SHULPHQWDO�JURXS��7KH�FRQWURO�JURXSV�ZDV�LQVWUXFWHG�XVLQJ�
WKH�HOHFWURQLF�SURJUDP�VXJJHVWHG��
�

77KKHH SSUURRFFHHGGXXUUHHVV RRII WWKKHH VVWWXXGG\\��
7KH�SUHVHQW�VWXG\�IROORZHG�WKH�IROORZLQJ�SURFHGXUHV��

����7R� DQVZHU� WKH� ILUVW� TXHVWLRQ�� WKH� IROORZLQJ� SURFHGXUHV� ZHUH�
IROORZHG��

D�� UHYLHZLQJ�WKH�UHODWHG�OLWHUDWXUHV�DQG�VWXGLHV��
E��$QDO\]LQJ�WKH�REMHFWLYHV�DQG�WKH�FRQWHQW�RI�ILUVW�DQG�VHFRQG�\HDU�

VWXGHQW
V� ERRN� RI� LQGXVWULDO� VDIHW\� DQG� SURIHVVLRQDO� KHDOWK� DW�
LQGXVWULDO�VFKRROV��

F�� ,QYHVWLJDWLQJ� DQG� DQDO\]LQJ� WKH� GDQJHUV� RI� ZRUN� WKDW� WKHVH�
VWXGHQWV�SHUIRUPHG��
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G��&RQGXFWLQJ�D�TXHVWLRQQDLUH�WR�LGHQWLI\�WKH�H[SHUWV
�RSLQLRQV�DERXW�
WKH�LQGXVWULDO�VDIHW\�DQG�SURIHVVLRQDO�KHDOWK���

H�� ,GHQWLI\LQJ�WKH�DVSHFWV�DQG�VXEMHFWV�WKDW�FDQ�EH�XWLOL]HG�WR�GHYHORS�
SURWHFWLYH�DZDUHQHVV�DPRQJ�WKHVH�VWXGHQWV��

I�� 6XEPLWWLQJ�WKHVH�DVSHFWV�DQG�VXEMHFWV�WR�D�MXU\�WR�YHULI\�WKHP�DQG�
PRGLI\LQJ�WKHP�EDVHG�RQ�WKH�MXU\
V�RSLQLRQV��

J��&RQVWUXFWLQJ�WKH�OLVW�RI�LWV�ILQDO�IRUP��
�

������ 77RR DDQQVVZZHHUU WWKKHH VVHHFFRRQQGG TTXXHHVVWWLLRRQQ�� WWKKHH IIRROOOORRZZLLQQJJ SSUURRFFHHGGXXUUHHVV ZZHHUUHH
IIRROOOORRZZHHGG��

D�� 5HYLHZLQJ� WKH� DFFLGHQW� VWDWLVWLFV� DQG� WKHLU� UHDVRQV� EDVHG� RQ�
,QWHUQDWLRQDO�DQG�$UDE�ZRUN�RUJDQL]DWLRQ
V�UHSRUWV��

E��$QDO\]LQJ� WKH� ZRUNV� PDUNHU
V� UHTXLUHPHQWV� DQG� WKH� GDQJHURXV�
EHKDYLRXUV�WKHVH�VWXGHQWV�SHUIRUPHG��

F�� 5HYLHZLQJ�WKH�UHODWHG�OLWHUDWXUH�DQG�VWXGLHV��
G��&RQGXFWLQJ�D�TXHVWLRQQDLUH�WR�LGHQWLI\�WKH�H[SHUW
V�RSLQLRQV�DERXW�

WKH�PRVW�FRPPRQ�GDQJHURXV�EHKDYLRXUV�DPRQJ�WKHVH�VWXGHQWV��
H�� &RQVWUXFWLQJ� D� OLVW� RI� WKH� GDQJHURXV� EHKDYLRXUV� DPRQJ� WKHVH�

VWXGHQWV��
I�� 6XEPLWWLQJ�WKH�OLVW�WR�D�MXU\�WR�YHULI\�LW�DQG�PRGLI\LQJ�LW�EDVHG�RQ�

WKHLU�RSLQLRQV��
�

������ 77RR DDQQVVZZHHUU WWKKHH WWKKLLUUGG TTXXHHVVWWLLRRQQ�� WWKKHH IIRROOOORRZZLLQQJJ SSUURRFFHHGGXXUUHHVV ZZHHUUHH
IIRROOOORRZZHHGG��

D�� 5HYLHZLQJ�WKH�UHODWHG�OLWHUDWXUH�DQG�VWXGLHV��
E�� ,GHQWLI\LQJ�WKH�EDVHV�RI�WKH�HOHFWURQLF�SURJUDP�VXJJHVWHG��
F�� &RQVWUXFWLQJ�WKH�HOHFWURQLF�SURJUDP�VXJJHVWHG��
G�� 6XEPLWWLQJ�WKH�HOHFWURQLF�SURJUDP�VXJJHVWHG�WR�D�MXU\�WR�YHULI\�LW��



�

H��0RGLI\LQJ� WKH� HOHFWURQLF� SURJUDP� VXJJHVWHG� EDVHG� RQ� D� MXU\
V�
RSLQLRQV��

�
������ 77RR DDQQVVZZHHUU WWKKHH IIRRXXUUWWKK TTXXHHVVWWLLRRQQ�� WWKKHH IIRROOOORRZZLLQQJJ SSUURRFFHHGGXXUUHHVV ZZHHUUHH

FFDDUUUULLHHGG RRXXWW��
D��&RQVWUXFWLQJ�WKH�WRROV�RI�WKH�VWXG\�LQFOXGLQJ�
� WKH�NQRZOHGJH�WHVW��
� 7KH�SURWHFWLYH�DZDUHQHVV�VFDOH��
� 7KH�REVHUYDWLRQ�FKHFNOLVW���
E��9HULI\LQJ�WKH�UHOLDELOLW\�DQG�YDOLGLW\�RI�WKH�VWXG\�WRROV��
F�� 'HWHUPLQLQJ�WKH�H[SHULPHQWDO�GHVLJQ��
G�� 6HOHFWLQJ� WKH� VWXG\� VXEMHFWV� DQG� DVVLJQLQJ� WKHP� WR� WZR� JURXSV��

WKH�FRQWURO�DQG�WKH�H[SHULPHQWDO��
H�� ,QVWUXFWLQJ� WKH� FRQWURO� JURXS� XVLQJ� WKH� WUDGLWLRQDO� PHWKRG� DQG�

LQVWUXFWLQJ� WKH�H[SHULPHQWDO�JURXS�XVLQJ� WKH�HOHFWURQLF�SURJUDP�
VXJJHVWHG��

�
77KKHH 55HHVVXXOOWWVV RRII 77KKHH 66WWXXGG\\
7KH�VWXG\�UHYHDOHG�WKH�IROORZLQJ�UHVXOWV���

����7KHUH�DUH�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV�DW������OHYHO�EHWZHHQ�
WKH�PHDQ�VFRUHV�RI�WKH�NQRZOHGJH�WHVW�DQG�LW
V�SDUW�RI�WKH�FRQWURO�DQG�
WKH� H[SHULPHQWDO� JURXSV� DIWHU� WKH� DGPLQLVWUDWLRQ� RI� WKH� HOHFWURQLF�
SURJUDP�VXJJHVWHG�LQ�IDYRXU�RI�WKH�H[SHULPHQWDO�JURXS��

����7KHUH�DUH�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV�DW������OHYHO�EHWZHHQ�
WKH�PHDQ�VFRUHV�RI�WKH�SURWHFWLYH�DZDUHQHVV�VFDOH�DQG�LW
V�SDUW�RI�WKH�
FRQWURO�DQG�WKH�H[SHULPHQWDO�JURXSV�DIWHU�WKH�DGPLQLVWUDWLRQ�RI�WKH�
HOHFWURQLF�SURJUDP�VXJJHVWHG�LQ�IDYRXU�RI�WKH�H[SHULPHQWDO�JURXS��

����7KHUH�DUH�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV�DW������OHYHO�EHWZHHQ�
WKH� PHDQ� VFRUHV� RI� WKH� REVHUYDWLRQ� FKHFNOLVW� DQG� LW
V� SDUW� RI� WKH�
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FRQWURO�DQG�WKH�H[SHULPHQWDO�JURXSV�DIWHU�WKH�DGPLQLVWUDWLRQ�RI�WKH�
HOHFWURQLF�SURJUDP�VXJJHVWHG�LQ�IDYRXU�RI�WKH�H[SHULPHQWDO�JURXS��

����7KH�HOHFWURQLF�SURJUDP�VXJJHVWHG�KDV�KLJKO\�DIIHFWHG�WKH�SURWHFWLYH�
DZDUHQHVV�DPRQJ�WKH�VWXG\�VXEMHFWV��

����7KH� HOHFWURQLF� SURJUDP� VXJJHVWHG� KDV� KLJKO\� PRGLILHG� WKH�
GDQJHURXV�EHKDYLRXUV�DPRQJ�WKH�VWXG\�VXEMHFWV��

����7KH�HOHFWURQLF�SURJUDP�VXJJHVWHG�KDV�KLJKO\�DIIHFWHG�WKH�SURWHFWLYH�
DZDUHQHVV�DPRQJ�WKH�VWXG\�VXEMHFWV��

����7KH� HOHFWURQLF� SURJUDP� VXJJHVWHG� KDV� KLJKO\� PRGLILHG� WKH�
GDQJHURXV�EHKDYLRXUV�DPRQJ�WKH�VWXG\�VXEMHFWV��

�


