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$EVWUDFW�

7KH�DUWLFOH�LV�GHYRWHG�WR�WKH�SUREOHP�RI�LQFUHDVLQJ�WKH�HIILFLHQF\�RI ODQJXDJH�WHDFKLQJ�
IRU� WKH� VSHFLDO� SXUSRVHV� RI� IRUHLJQ� VWXGHQWV� LQ� VWXG\LQJ� 5XVVLDQ� DW� D� WHFKQLFDO�
XQLYHUVLW\��3DUWLFXODU�DWWHQWLRQ�LV�SDLG�WR�WKH�WUDLQLQJ�RI�IRUHLJQ�VWXGHQWV�LQ�WKH�VNLOOV�
RI�ZRUNLQJ�ZLWK�LQIRUPDWLRQ�XVLQJ�WKH�ODWHVW�FRPSXWHU�WHFKQRORJ\��7KH�FRQFOXVLRQV�
RI�WKH�ZRUN�DUH�EDVHG�RQ�WKH�DQDO\VLV�RI�WKH�UHVXOWV�RI�WHDFKLQJ�5XVVLDQ�ODQJXDJH�DW�
WKH�%DXPDQ�0RVFRZ�6WDWH�7HFKQLFDO�8QLYHUVLW\��LQFOXGLQJ�YDULRXV�PHWKRGRORJLFDO�
PDWHULDOV��SURJUDPV�DQG�PDQXDOV�RQ�WKH�VFLHQWLILF�VW\OH�RI�VSHHFK��'XH�WR�WKH�IDFW�WKDW�
LQIRUPDWLRQ WHFKQRORJLHV�DUH�SDUW�RI�JHQHUDO�SURIHVVLRQDO�WUDLQLQJ�IRU�DOO�VSHFLDOWLHV�
RI�D�WHFKQLFDO�XQLYHUVLW\��DQG�DOVR�SURYLGH�D�ZLGH�UDQJH�RI�RSSRUWXQLWLHV�IRU�ODQJXDJH�
OHDUQLQJ� DQG� UHDO� SURIHVVLRQDO� FRPPXQLFDWLRQ�� WKH� DXWKRUV� EHOLHYH� WKDW� D� PRGHUQ�
SURJUDP� RI� WKH� SURIHVVLRQDOO\� RULHQWHG� ODQJXDJH� WUDLQLQJ� VKRXOG� UHIOHFW� QRW� RQO\�
WUDGLWLRQDO� LQWHJUDWLRQ� ZLWK� VSHFLDO� GLVFLSOLQHV� RI� VWXGHQWV�� EXW� DOVR�� RI� FRXUVH��
LQWHJUDWLRQ�ZLWK� WKH�GLVFLSOLQHV�RI� WKH� ,QIRUPDWLRQ�7HFKQRORJ\�EORFN��7KH�DXWKRUV�
SURSRVH�DQ�LQQRYDWLYH�GLGDFWLF�DSSURDFK�EDVHG�RQ�WKH�LQWHJUDWLRQ�RI�ODQJXDJH�WUDLQLQJ�
ZLWK� LQIRUPDWLRQ� WHFKQRORJ\� FRXUVHV� LQ� WKH� DVSHFW� RI� WKH� IRUPDWLRQ� RI�
FRPPXQLFDWLYH�OLQJXLVWLF�FRPSHWHQFH�RI�VWXGHQWV�LQ�5XVVLDQ��7KH�VWUXFWXUH�DQG�WDVNV�
RI� FUHDWLQJ� D� KDQGERRN� IRU� WHDFKLQJ� SURIHVVLRQDO� FRPPXQLFDWLRQ� LQ� WKH� ILHOG� RI�
LQIRUPDWLFV�UHOHYDQW�IRU�VWXGHQWV�RI�YDULRXV�PDMRUV�DUH�FRQVLGHUHG�

.H\ZRUGV� /DQJXDJH� 7HDFKLQJ� IRU� 6SHFLDO� 3XUSRVHV�� ,QIRUPDWLRQ� DQG� &RPSXWHU�
7HFKQRORJ\��3URIHVVLRQDO�,QWHUQHW�&RPPXQLFDWLRQ��9LUWXDO�(�/HDUQLQJ�(QYLURQPHQW

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

6NRULNRYD� 7� 3���2UORY��(� $���5RPDQRYD�1� 1�� 	�3LQHYLF� (�9� ������� ,QFUHDVLQJ� WKH�
HIIHFWLYHQHVV�RI�5XVVLDQ�ODQJXDJH�WHDFKLQJ�IRU�VSHFLDO�SXUSRVHV��WR�WKH�SUREOHP�RI�LQWHJUDWLRQ�
RI�ODQJXDJH�WUDLQLQJ�ZLWK�LQIRUPDWLRQ�WHFKQRORJ\ FRXUVHV�� -RXUQDO�RI�5HVHDUFK�LQ�$SSOLHG�
/LQJXLVWLFV�����63�����������

� &RUUUVSRQGLQJ�DXWKRU��%DXPDQ�0RVFRZ�6WDWH�7HFKQLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD�
� %DXPDQ�0RVFRZ�6WDWH�7HFKQLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD�



,QFUHDVLQJ�WKH�(IIHFWLYHQHVV�RI�5XVVLDQ�/DQJXDJH«�_����

���,QWURGXFWLRQ

0DVWHULQJ� WKH� GLVFLSOLQH� �5XVVLDQ� DV� D� IRUHLJQ� ODQJXDJH�� LV� DLPHG� DW� WKH�
DFTXLVLWLRQ�E\� IRUHLJQ�VWXGHQWV�RI� WKH�VNLOOV�DQG�DELOLWLHV�QHFHVVDU\� IRU� OLVWHQLQJ� WR�
OHFWXUHV� LQ� 5XVVLDQ�� UHDGLQJ� VFLHQWLILF� OLWHUDWXUH� RQ� JHQHUDO� HGXFDWLRQDO� DQG�
HGXFDWLRQDO� PDMRUV�� REWDLQLQJ� WKH� VNLOOV� DQG� DELOLWLHV� UHTXLUHG� IRU� SDUWLFLSDWLRQ� LQ�
VHPLQDUV��ODERUDWRU\�ZRUN��ZULWLQJ�HVVD\V��FRXUVH�DQG�GLSORPD�SURMHFWV��IRU�SDVVLQJ�
WHVWV� DQG� H[DPV�� FRPPXQLFDWLQJ� LQ� H[WUDFXUULFXODU� VLWXDWLRQV�� VROYLQJ� HYHU\GD\�
LVVXHV��SURFHVVLQJ�SHUVRQDO�GRFXPHQWV�

7KH� VROXWLRQ� RI� WKHVH� WDVNV� UHTXLUHV� WKH� RUJDQL]DWLRQ� RI� D� QHZ� W\SH� RI�
OHDUQLQJ�PDWHULDO�� D� QHZ� VWUXFWXUH�RI� HGXFDWLRQDO� DFWLYLWLHV� DLPHG�DW� LPSURYLQJ� LWV�
HIILFLHQF\�� FUHDWLQJ� D� GLGDFWLF� V\VWHP� WKDW� ZRXOG� SURYLGH� KLJK�TXDOLW\� PDVWHU\� RI�
PRGHUQ�WHFKQRORJLHV��HQKDQFLQJ�VWXGHQWV
�FRJQLWLYH�DFWLYLW\�WKURXJK�WKH�DFTXLVLWLRQ�
RI�VNLOOV�LQ�WKH�XVH�RI�PRGHUQ�VFLHQWLILF�DQG�WHFKQRORJLFDO�SRWHQWLDO��.DUSRY���������
7KHUHIRUH�� LQ� WKH� IUDPHZRUN� RI� SURIHVVLRQDO� WUDLQLQJ� RI� IRUHLJQ� EDFKHORUV� DQG�
XQGHUJUDGXDWHV��DORQJ�ZLWK�WKH�GHYHORSPHQW�RI�WUDGLWLRQDO��ZHOO�HVWDEOLVKHG�SUDFWLFDO�
DSSURDFKHV�WR�SURIHVVLRQDOO\�RULHQWHG�ODQJXDJH�WUDLQLQJ�DW�WKH�%DXPDQ�0RVFRZ�6WDWH�

7HFKQLFDO�8QLYHUVLW\��VSHFLDO�DWWHQWLRQ�VKRXOG�EH�SDLG�WR�WHDFKLQJ�VWXGHQWV�
WKH� QHFHVVDU\� NQRZOHGJH� DQG� VNLOOV� WR ZRUN� ZLWK� LQIRUPDWLRQ� XVLQJ� WKH� ODWHVW�
FRPSXWHU� WHFKQRORJLHV� �'XQDHYD�� ������ %HJDOLHYD�� ������ .XOLNRYD�� ������
2EUD]RYDQLH���������ZKLFK�ZLOO�KHOS�\RXQJ�SURIHVVLRQDOV�XSGDWH� WKHLU�NQRZOHGJH��
XVLQJ�DGGLWLRQDOO\�WKH�UHVRXUFHV�RI�SURIHVVLRQDO�,QWHUQHW�FRPPXQLFDWLRQ�

���3XUSRVH�RI�WKH�6WXG\

$FFRUGLQJ�WR�SUHYLRXV�UHVHDUFK��WKH�XVH�RI�YLUWXDO�HQYLURQPHQW�FDQ�GHYHORS�
VWXGHQWV
� FUHDWLYLW\� DQG� VHOI�HGXFDWLRQ�� ZKLFK� FDQQRW� EH� DFKLHYHG� ZLWK� WUDGLWLRQDO�
OHDUQLQJ�PHWKRGV��7KXV��WKH�PDLQ�JRDO�RI�WKLV�VWXG\�LV�WR�SUHVHQW�RQH�RI�WKH�SRVVLEOH�
DSSURDFKHV�WR�WKH�SUREOHP�RI�LQFUHDVLQJ�WKH�HIIHFWLYHQHVV�RI�WHDFKLQJ�IRUHLJQ�VWXGHQWV�
WR�5XVVLDQ�IRU�VSHFLDO�SXUSRVHV��563���7KH�DXWKRUV�VHH�WKHLU�WDVN�LQ�GHYHORSLQJ�DQG�
GHHSHQLQJ�WKH�FRQFHSW�RI�WKH�SURIHVVLRQDO�,QWHUQHW�FRPPXQLFDWLRQ�DQG�SURSRVLQJ�WKH�
LGHD�RI�GHYHORSLQJ�D�SURJUDP�IRU�WHDFKLQJ�563�EDVHG�RQ�WKH�PHWKRG�RI�LQWHJUDWLRQ�RI�
ODQJXDJH�WUDLQLQJ�ZLWK�LQIRUPDWLRQ�WHFKQRORJ\�FRXUVHV��

+RZHYHU��WKLV�VWXG\�LV�DOVR�DLPHG�DW�DWWUDFWLQJ�WKH�DWWHQWLRQ�RI�WHDFKHUV�WR�
WKLV�LQQRYDWLYH�PHWKRG��DV�D�ZD\�WR�HQKDQFH�VWXGHQWV
�PRWLYDWLRQ�WR�OHDUQ�WKH�ODQJXDJH�
ZLWK�WKH�VXSSRUW�RI�WKH�ODWHVW�FRPSXWHU�WHFKQRORJLHV�

���/LWHUDWXUH�5HYLHZ

,Q� WKH�XQLYHUVLW\�SUDFWLFH� WKHUH� LV� D� ORW� RI� H[SHULHQFH� LQ�XVLQJ� LQQRYDWLYH�
WHDFKLQJ�PHWKRGV�LQ�RUJDQL]LQJ�VWXGHQWV
� LQGHSHQGHQW�HGXFDWLRQDO�DFWLYLWLHV��ZKLFK�
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FDQ�EH�LPSOHPHQWHG�E\�PHDQV�RI�FRPSXWHU�WHFKQRORJ\��7KH�PDLQ�SUREOHP�RI�XVLQJ�
VXFK�SURPLVLQJ�LQIRUPDWLRQ�DQG�HGXFDWLRQDO�HQYLURQPHQWV�LV�DVVRFLDWHG�ERWK�ZLWK�WKH�
QHHG�WR�FUHDWH�PRGHUQ�FRPSXWHU�GLVWDQFH�OHDUQLQJ WRROV�DQG�WKHLU�LPSOHPHQWDWLRQ�LQ�
SUDFWLFH��DQG�ZLWK� WKH� WDVNV�RI� LQIRUPDWLRQ� WHFKQRORJ\� WUDLQLQJ�RI� WHDFKHUV� LQ� WKHLU�
SURIHVVLRQDO�DFWLYLWLHV��)RU�WKLV�UHDVRQ��WHDFKLQJ�PHWKRGV�LQ�D�KLJK�WHFK�LQIRUPDWLRQ�
HQYLURQPHQW� DUH� JUDGXDOO\� EHFRPLQJ� WKH� VXEMHFW� RI� FRPSUHKHQVLYH� VWXG\� DQG�
SURIHVVLRQDO� UHIOHFWLRQ� E\� WHDFKHUV� LQ� KLJKHU� HGXFDWLRQ� �$]LPRY�� ������ 1RVNRYD��
������=KDQI��������6NRULNRYD�HW�DO����������

�����(GXFDWLRQDO�&RPPXQLFDWLRQ�(QYLURQPHQW

7KH�PDLQ�DGYDQWDJH�RI�LQIRUPDWLRQ�WHFKQRORJLHV�� LQ�RXU�RSLQLRQ�� LV� LQ�WKH�
IRUPDWLRQ� RI� D� VSHFLDOL]HG� HGXFDWLRQDO� FRPPXQLFDWLRQ� HQYLURQPHQW� � D� YLUWXDO�
OHDUQLQJ�HQYLURQPHQW��%RJRPRORY���������6XFK�HQYLURQPHQWV�DUH�EHLQJ�GHYHORSHG�
WRGD\�DW�DOO�OHYHOV�RI�HGXFDWLRQ�IRU�D�ZLGH�UDQJH�RI�GLVFLSOLQHV��LQFOXGLQJ�5XVVLDQ�DV�
D�IRUHLJQ�ODQJXDJH��DQG�UHSUHVHQW�D�³VWUXFWXUHG�QHWZRUN�HQYLURQPHQW�RI�SDUWLFLSDQWV�
LQ� WKH�HGXFDWLRQDO�SURFHVV�� LQFOXGLQJ�D�FRPSOH[�RI�SULQWHG�DQG�HOHFWURQLF� WHDFKLQJ�
WRROV�� UHIHUHQFH�� LQIRUPDWLRQ� DQG� HGXFDWLRQDO� UHVRXUFHV�� LQVWUXPHQWDO� DQG�
FRPPXQLFDWLRQ�WRROV ��%RJRPRORY��������S�������

7KH� VWUXFWXUH� RI� VSHFLDOL]HG� YLUWXDO� HQYLURQPHQWV� LV� GHWHUPLQHG� E\� WKH�
VSHFLILFV�RI�WKLV�VXEMHFW�DUHD�� D�SUDFWLFDO�RULHQWDWLRQ�DQG�D�FRPPXQLFDWLYH�DFWLYLW\�
EDVLV�RI�OHDUQLQJ��6XFK�YLUWXDO�ODQJXDJH�HQYLURQPHQWV�DOORZ�VWXGHQWV�WR�HIIHFWLYHO\�
XVH�YDULRXV�LQIRUPDWLRQ�DQG�HGXFDWLRQDO�DQG�WUDLQLQJ�HOHFWURQLF�UHVRXUFHV��DV�ZHOO�DV�
LQWHUDFWLYH�VHDUFK�VHUYLFHV�RI�,QWHUQHW�WHFKQRORJLHV�IRU�RUJDQL]LQJ�UHPRWH�LQWHUDFWLRQ�
EHWZHHQ�DOO�SDUWLFLSDQWV�LQ�WKH�HGXFDWLRQDO�SURFHVV�

7KH�YLUWXDO�ODQJXDJH�HQYLURQPHQW�LV�VWUXFWXUHG�GHSHQGLQJ�RQ�WKH�JRDOV�DQG�
FRQWHQW�RI�WKH�WUDLQLQJ��WKH�WHDFKHU�VHOHFWV�DQG�FRPELQHV�HOHPHQWV�RI�WKH�HQYLURQPHQW��
DFWLYHO\�LQWHUDFWV�ZLWK�LW��XSGDWLQJ�LWV�FRQWHQW�GHSHQGLQJ�RQ�WKH�G\QDPLFV�RI�OHDUQLQJ��
LV�LQ�PHGLDWHG�FRQWDFW�ZLWK�VWXGHQWV�WKURXJK�WKH�HQYLURQPHQW�

0RGHOLQJ�WKH�YLUWXDO�ODQJXDJH�HQYLURQPHQW�RI�GLVWDQFH�OHDUQLQJ�LQ�5XVVLDQ�
DV�D�IRUHLJQ�ODQJXDJH�WDNLQJ�LQWR�DFFRXQW�WKH�SURIHVVLRQDO�QHHGV�RI�VWXGHQWV�FDQ�EH�
YLHZHG� DV� DQ� DWWHPSW� WR� LPSOHPHQW� D� QHZ� HGXFDWLRQDO�PRGHO� HPHUJLQJ� XQGHU� WKH�
DFWLYH�LQIOXHQFH�RI�LQIRUPDWLRQ�WHFKQRORJ\�

7KH� GHYHORSPHQW� RI� WKHVH� WHFKQRORJLHV�� WKH� IRUPDWLRQ� RI� D� VLQJOH�
LQIRUPDWLRQ�VSDFH�KDV�OHG�WR�D�FKDQJH�LQ�WKH�SURFHVV�RI�SURIHVVLRQDO�FRPPXQLFDWLRQ��
PDNLQJ� LW� DFFHVVLEOH� DQG� RSHUDWLRQDO�� 7RGD\�� SURIHVVLRQDO� FRPPXQLFDWLRQ� LQ� WKH�
JOREDO�QHWZRUN�LV�D�FRPELQDWLRQ�RI�SHUVRQ�RULHQWHG�FRPPXQLFDWLRQ�DQG�IUDJPHQWV�RI�
YDULRXV� W\SHV� RI� LQVWLWXWLRQDO� GLVFRXUVH� �EXVLQHVV�� VFLHQWLILF�� HWF���� 7KH� XVH� RI�
LQIRUPDWLRQ�WHFKQRORJ\�UHPRYHV�WHPSRUDO�DQG�VSDWLDO�OLPLWDWLRQV�RI�WKH�LQWHUDFWLRQ�RI�
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VSHFLDOLVWV� ZLWK� HDFK� RWKHU�� IDFLOLWDWLQJ� WKHLU� SURIHVVLRQDO� GHYHORSPHQW� �.XOLNRYD��
������

�����(QKDQFLQJ�WKH�&RJQLWLYH�$FWLYLW\�RI�6WXGHQWV�LQ�7HUPV�RI�,QIRUPDWL]DWLRQ

,Q�PRGHUQ�XQLYHUVLW\�HGXFDWLRQ��JUHDW�DWWHQWLRQ�LV�SDLG�WR� WKH�GHYHORSPHQW�
RI�UHVHDUFK�FRPSHWHQFHV�DQG�VNLOOV�RI�VWXGHQWV��,YOHY�HW�DO��������,QR]HPWVHY�HW�DO��
�������ZKLFK�FRUUHVSRQGV�WR�WKH�JOREDO�WUHQGV�LQ�WKH�GHYHORSPHQW�RI�HGXFDWLRQ�DQG�
DFDGHPLF�UHVHDUFK��.DUSRY������������D������E���,Q�WKH�SUDFWLFH�RI�ODQJXDJH�WUDLQLQJ�
RI� QRQ�SKLORORJLFDO� VWXGHQWV�� WKH� OHDGLQJ� SODFH� LV� WDNHQ� E\� WKH� SUREOHPV� RI� DQ�
LQWHJUDWHG�DSSURDFK�WR�PRGHOLQJ�WKH�FRQWHQW�RI�HGXFDWLRQ��WKH�PDLQ�SDUW�RI�ZKLFK�LV�
WKH�IRUPDWLRQ�RI�D�FXOWXUH�RI�RUDO�DQG�ZULWWHQ�DFDGHPLF�VFLHQWLILF�VSHHFK��.LUVDQRYD��
/D]DUHY��������5RPDQRYD��6NRULNRYD��������

5HFHQWO\�� D� VSHFLDO� LQWHUHVW� KDV� DULVHQ� WR� WKH� SUREOHP� RI� HQKDQFLQJ� WKH�
FRJQLWLYH� DFWLYLW\� RI� VWXGHQWV�� 7KLV� LV� GXH� WR� WKH� IDFW� WKDW� LQ� WKH� FRQGLWLRQV� RI�
LQIRUPDWL]DWLRQ� WKHUH� DUH� TXDOLWDWLYH� FKDQJHV� LQ� WKH� RUJDQL]DWLRQ� RI� HGXFDWLRQDO�
DFWLYLWLHV� RI� VWXGHQWV�� 7KH� GHVLJQ� DQG� GHYHORSPHQW� RI� QHZ� H[SDQGHG�� YDULDEOH�
LQIRUPDWLRQ�HGXFDWLRQDO�HQYLURQPHQW�EHFRPHV�D�SULRULW\� LQ� OHDUQLQJ��$�VLJQLILFDQW�
SDUW�RI� WKLV�HQYLURQPHQW� LV�D�YLUWXDO�HGXFDWLRQDO�HQYLURQPHQW� WKDW� IXQFWLRQV�RQ� WKH�
EDVLV�RI�FRPSXWHU�WHFKQRORJLHV��7KH�WHFKQLFDO�EDVLV�RI�WKLV�HQYLURQPHQW�LV�FRPSXWHU�
QHWZRUNV�ZLWK�D�GHYHORSHG�LQIUDVWUXFWXUH�DQG�VRFLDO�VHUYLFHV��ZLWKLQ�WKH�IUDPHZRUN�
RI�ZKLFK�VXEMHFWV�RI�HGXFDWLRQDO�DFWLYLWLHV�DUH�JLYHQ�WKH�RSSRUWXQLW\�WR�³EH�DOZD\V�LQ�
WKH�FODVVURRP´��UHJDUGOHVV�RI�WKH�FXUUHQW�WLPH�DQG�ORFDWLRQ�

:KHQ�D�VWXGHQW�KDV�WKH�RSSRUWXQLW\� WR�SXUSRVHIXOO\�SODQ�KLV�RZQ�DFWLRQV��
WUDQVIRUP�DQG�FRQVWUXFW�WKH�REMHFWLYH�FRQWHQW�ZLWK�ZKLFK�KH�ZRUNV��WKHQ�KH�ZLOO�EH�
DEOH�WR�DFWLYHO\�EXLOG�DQG�FKDQJH�KLV�DFWLYLWLHV��6XFK�ZRUN�H[SDQGV�DQG�GHHSHQV�WKH�
NQRZOHGJH� JDLQHG�� IRUPV� LQGHSHQGHQFH�� FUHDWLYLW\�� FRQYLFWLRQ�� FRQWULEXWHV� WR� WKH�
HGXFDWLRQ�RI�VRFLDOO\�VLJQLILFDQW�SHUVRQDO�TXDOLWLHV�QHFHVVDU\�IRU�D�PRGHUQ�VSHFLDOLVW��
7KH� ODWWHU� LQFOXGH�DFTXLUHG�DELOLW\� IRU�VHOI�LPSURYHPHQW�E\�ZHOO�GHILQHG�VHOHFWLRQ��
SURFHVVLQJ�DQG�DVVLPLODWLRQ�RI�LQIRUPDWLRQ�

7KH� SUREOHPV� RI� XVLQJ� FRPSXWHU� WHFKQRORJLHV� LQ� WKH� KLJKHU� HGXFDWLRQ�
V\VWHP�ZHUH�VWXGLHG�LQ�RUGHU�WR�LQFUHDVH�VWXGHQWV
�FRJQLWLYH�DFWLYLW\�LQ�WKH�SURFHVV�RI�
PDVWHULQJ�WKHLU�SURIHVVLRQDO�NQRZOHGJH�LQ�DFFRUGDQFH�ZLWK�PRGHUQ�UHTXLUHPHQWV��,Q�
FRQQHFWLRQ�ZLWK�WKH�ZLGHVSUHDG�XVH�RI�LQIRUPDWLRQ�HGXFDWLRQDO�WHFKQRORJLHV��ZD\V�WR�
LPSURYH�WKH�FUHDWLYH�DELOLWLHV�RI�IXWXUH�VSHFLDOLVWV�QHHG�IXUWKHU�UHVHDUFK�

,W�LV�NQRZQ�WKDW HGXFDWLRQDO�DQG�FRJQLWLYH�DFWLYLW\�LV�RUJDQL]HG�DV�D�VHDUFK��
+HUH�DUH�REVHUYHG�GLGDFWLF�WHFKQLTXHV�EDVHG�RQ�WKH�XVH�RI�SUREOHP�EDVHG�OHDUQLQJ��
EXVLQHVV�JDPHV��HWF��,Q�JHQHUDO��ZKHQ�WHDFKLQJ�VFLHQWLILF�SHUVRQQHO��WKH�PRVW�HIIHFWLYH�
PHWKRGV�IRU�FRQVWUXFWLQJ D�GLGDFWLF�SURFHVV�DUH�WKH�DQDO\VLV�RI�WKH�UHVXOWV�RI�UHVHDUFK��
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WKH�IRUPXODWLRQ�RI�SUREOHP�WDVNV��DQG�WKH�UHVHDUFK�DFWLYLW\�RI�WKH�VWXGHQWV�WKHPVHOYHV��
2QO\�WKH�FRUUHFW�FKRLFH�RI�WKH�PHWKRG�RI�RUJDQL]LQJ�OHDUQLQJ�PDQDJHPHQW�HQVXUHV�
WKH�FRPSOHWHQHVV�RI�WKH GLGDFWLF�SURFHVV�

���0HWKRG

7KH�FRQFOXVLRQV�RI�WKH�ZRUN�DUH�EDVHG�RQ�WKH�DQDO\VLV�RI�VFLHQWLILF�OLQJXLVWLF�
OLWHUDWXUH�RQ�WHDFKLQJ�WKH�ODQJXDJH�RI�WKH�VSHFLDOW\��DV�ZHOO�DV�WKH�DQDO\VLV�RI�YDULRXV�
HGXFDWLRQDO� DQG� PHWKRGRORJLFDO� PDWHULDOV� RQ� WKH� FXOWXUH� RI� SURIHVVLRQDO�
FRPPXQLFDWLRQ��7KH�DXWKRUV�XVH� WKH�GDWD�RI�FRPPXQLFDWLYH�SUDJPDWLF� UHVHDUFK�RI�
VFLHQWLILF�GLVFRXUVH�DQG�IHDWXUHV�RI�SURIHVVLRQDO�FRPPXQLFDWLRQ�RQ� WKH�,QWHUQHW��,Q�
RUGHU� WR� LGHQWLI\� WKH� JHQUH� IRUPV� RI� SURIHVVLRQDO� RQOLQH� FRPPXQLFDWLRQ� DQG� WKH�
SDWWHUQV�RI� LWV� OLQJXLVWLF�RUJDQL]DWLRQ�� WKH� LQIRUPDWLRQ�FRQWHQW�RI�D�QXPEHU�RI�ZHE�
VLWHV� RI� WKH� QHWZRUN� DGGUHVVHG� WR� RQH� RU� DQRWKHU� SURIHVVLRQDO� FRPPXQLW\� ZDV�
DQDO\]HG�

���5HVXOWV

����� 7KH� )RUPDWLRQ� RI� WKH� &RPPXQLFDWLYH�/DQJXDJH� &RPSHWHQFH� RI� )RUHLJQ�
6WXGHQWV�LQ�5XVVLDQ�8QLYHUVLW\

7KH� PRVW� LPSRUWDQW� DVSHFW� RI� VWXG\LQJ� 5XVVLDQ� ODQJXDJH� E\� IRUHLJQ�
EDFKHORUV��XQGHUJUDGXDWHV�DQG�JUDGXDWH�VWXGHQWV�DW�D�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQ�LV�
WKH�IRUPDWLRQ�RI�WKHLU�FRPPXQLFDWLYH�DQG�ODQJXDJH�FRPSHWHQFH�LQ�WKH�FKRVHQ VXEMHFW�
DUHD�DQG�SUHSDUDWLRQ�IRU�WKH�ZULWLQJ�RI�LQGHSHQGHQW�VFLHQWLILF�ZRUN��GLSORPD��PDVWHU
V�
DQG� 3K'� WKHVLV�� LQ� 5XVVLDQ�� $IWHU� VWXG\LQJ� GLVFLSOLQH� ³5XVVLDQ� DV� D� IRUHLJQ�
ODQJXDJH´��WKH�VWXGHQW�VKRXOG�DFTXLUH�WKH�IROORZLQJ�NQRZOHGJH�DQG�VNLOOV�LQ�WKH�ILHOG�
RI�UHVHDUFK�DQG�GHYHORSPHQW�DFWLYLWLHV�FRUUHVSRQGLQJ�WR�WKH�FRPSHWHQFLHV�GHWHUPLQHG�
E\�WKH�EDVLF�HGXFDWLRQDO�SURJUDP�

x WKH�DELOLW\�WR�SURFHVV�DQG�H[HFXWH�WKH�UHVXOWV�RI�UHVHDUFK�ZRUN�

x WKH� DELOLW\�� EDVHG�RQ� DQDO\VLV�� WR� VHH� DQG� FRUUHFWO\� IRUPXODWH� WKH�
UHVXOW��WR�SUHSDUH�VFLHQWLILF�DUWLFOHV�DQG�UHSRUWV�IRU�SXEOLFDWLRQ�

x WKH�DELOLW\�WR�FRPSHWHQWO\�XVH�WKH�ODQJXDJH�RI�WKH�VXEMHFW�DUHD�

x WKH�DELOLW\�WR�DQDO\]H�WKH�WDVN�RQ�WKH�EDVLV�RI�WKH�VHOHFWLRQ�DQG�VWXG\�
RI�OLWHUDU\��SDWHQW�DQG�RWKHU�VRXUFHV�RI�LQIRUPDWLRQ�

x WKH�DELOLW\�WR�PDNH�D�GHVFULSWLRQ�RI�WKH�UHVHDUFK�DQG�GHYHORSPHQW�
SURMHFWV��WR�SUHSDUH�GDWD�IRU�WKH�SUHSDUDWLRQ�RI�UHSRUWV��UHYLHZV�DQG�
RWKHU�WHFKQLFDO�GRFXPHQWDWLRQ�

x WKH� DELOLW\� WR� SDUWLFLSDWH� LQ� WKH� GHYHORSPHQW� RI� WHFKQLFDO�
VSHFLILFDWLRQV�DQG�SURJUDPV�RI�H[SHULPHQWDO�ZRUN�
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x WKH� DELOLW\� WR� SDUWLFLSDWH� LQ� WKH� GHYHORSPHQW� RI� WHFKQLFDO�
GRFXPHQWDWLRQ��DQG

x WKH� DELOLW\� WR� GUDZ� XS� WKH� UHVXOWV� RI� WKHLU� UHVHDUFK� DFWLYLWLHV� LQ�
5XVVLDQ� LQ� WKH� JHQUH� RI� WKHVHV�� UHSRUW�� DUWLFOH��PDVWHU
V� DQG�3K'�
ZRUN�LQ�DFFRUGDQFH�ZLWK�WKH�QRUPV�RI�WKH�VFLHQWLILF�VW\OH�RI�VSHHFK�
DQG� WKH�FRPSRVLWLRQDO�DQG� ODQJXDJH� UHTXLUHPHQWV�RI�D�SDUWLFXODU�
JHQUH�RI�VFLHQWLILF�FRPPXQLFDWLRQ�

,Q� RUGHU� WR� GHYHORS� WKH� DERYH�PHQWLRQHG� VNLOOV� DQG� NQRZOHGJH�� VWXGHQWV�
PXVW� PDVWHU� VXIILFLHQWO\� WKH� WHFKQLTXHV� RI� VHDUFKLQJ� DQG� SURFHVVLQJ� VFLHQWLILF�
LQIRUPDWLRQ� IURP� SULPDU\� VRXUFHV�� LQFOXGLQJ� XVLQJ� ,QWHUQHW� WHFKQRORJLHV� DQG� WKH�
WHDFKLQJ�SRWHQWLDO�RI�WKH�HOHFWURQLF�HGXFDWLRQDO�HQYLURQPHQW�

7KH�PDLQ�SUREOHP�IDFHG�E\�WHDFKHUV�DQG�PHWKRGRORJLVWV�LV�KRZ�WR�LPSURYH�
WKH�HIILFLHQF\�RI�ODQJXDJH�OHDUQLQJ�IRU�VSHFLILF�SXUSRVHV�GXH�WR�WKH�JURZWK�RI�JOREDO�
LQIRUPDWL]DWLRQ� LQ� WKH� ILHOG� RI� VFLHQWLILF� FRPPXQLFDWLRQ� DQG� UHVHDUFK� DFWLYLWLHV��
LQFOXGLQJ�XQLYHUVLW\�HGXFDWLRQ�

����� :D\V� WR� ,PSURYH� WKH� (IIHFWLYHQHVV� RI� /DQJXDJH� /HDUQLQJ� IRU 6SHFLILF�
3XUSRVHV

2QH� RI� WKH�PRVW� LPSRUWDQW� FRQGLWLRQV� IRU� WKH� HIIHFWLYHQHVV� RI� OHDUQLQJ� D�
IRUHLJQ� ODQJXDJH� �LQFOXGLQJ� 5XVVLDQ� DV� D� IRUHLJQ� ODQJXDJH�� DW� D� XQLYHUVLW\� LV� WKH�
RULHQWDWLRQ� RI� WKH� VWXG\� SURJUDP� WR� WKH� HGXFDWLRQDO� QHHGV� RI� VSHFLILF� JURXSV� RI�
VWXGHQWV�� 7KHVH� QHHGV� DUH� SULPDULO\� UHODWHG� WR� WKH� XVH� RI� ODQJXDJH� DV� D�PHDQV� RI�
SURIHVVLRQDO�FRPPXQLFDWLRQ��WKHUHIRUH�WKH�IRFXV�RI�DWWHQWLRQ�RI�PHWKRGRORJLVWV�DQG�
WHDFKHUV�LV�SURIHVVLRQDOO\�RULHQWHG�ODQJXDJH�WUDLQLQJ��7KLV�NLQG�RI�WUDLQLQJ�PRWLYDWHV�
VWXGHQWV��EXW�DW�WKH�VDPH�WLPH�LW�UHTXLUHV�WHDFKHUV�RI�WKH�5XVVLDQ�ODQJXDJH�WR�KDYH�D�
GHILQLWH�RULHQWDWLRQ�LQ�WKH�GLVFLSOLQHV�VWXGLHG�E\�VWXGHQWV��IURP�ZKLFK�WKH\��EHFDXVH�
RI�WKHLU�KXPDQLWDULDQ�HGXFDWLRQ��DUH�RIWHQ�YHU\�IDU�

$QRWKHU�LPSRUWDQW�DVSHFW�RI�PRGHUQ�DSSURDFK�WR�WKH�VWXG\�RI�WKH�ODQJXDJH�
RI�VWXGHQWV¶�VSHFLDOL]DWLRQ�LV�LWV�LQWHJUDWLRQ�ZLWK�LQIRUPDWLRQ�WHFKQRORJ\�FRXUVHV��7KLV�
LV�QHFHVVDU\�EHFDXVH��RQ�WKH�RQH�KDQG��LQIRUPDWLRQ�WHFKQRORJLHV�DUH�SDUW�RI�JHQHUDO�
SURIHVVLRQDO�WUDLQLQJ�IRU�DOO�VSHFLDOWLHV��DQG��RQ�WKH�RWKHU�KDQG��WKH\�SURYLGH�D�ZLGH�
UDQJH� RI� RSSRUWXQLWLHV� IRU� ODQJXDJH� OHDUQLQJ� DQG� UHDO� SURIHVVLRQDO� DQG� VFLHQWLILF�
FRPPXQLFDWLRQ��

7KXV�� PRGHUQ� SURIHVVLRQDOO\� RULHQWHG� ODQJXDJH� OHDUQLQJ� SURJUDP� VKRXOG�
UHIOHFW�QRW�RQO\�WKH�WUDGLWLRQDO�LQWHJUDWLRQ�ZLWK WKH�VSHFLDO�GLVFLSOLQHV��EXW�DOVR�ZLWK�
WKH�GLVFLSOLQHV�RI�WKH�LQIRUPDWLRQ�WHFKQRORJ\�EORFN��7KH�SHFXOLDULW\�RI�LQIRUPDWLRQ�
WHFKQRORJ\� FRXUVHV� IRU� WKRVH� DUHDV� RI� WUDLQLQJ� ZKHUH� FRPSXWHU� VFLHQFH� LV� QRW� D�
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VSHFLDOW\� LV� WKDW� WKHLU�FRQWHQW�� DV�ZHOO� DV� WKH�FRQWHQW�RI�5XVVLDQ� ODQJXDJH�FRXUVHV��
PXVW�PHHW�WKH�UHTXLUHPHQWV�RI�VWXGHQWV
�SURIHVVLRQDO�WUDLQLQJ�

)URP�RXU�SRLQW�RI�YLHZ��WKH�FRQWHQW�RI�WKH�LQIRUPDWLRQ�WHFKQRORJLHV�EORFN�
LQ�WKH�SURIHVVLRQDOO\�RULHQWHG�ODQJXDJH�WUDLQLQJ�VKRXOG�FRQVLVW�RI�D�EDVLF�FRXUVH�DQG�
FRXUVHV� LQ� VWXGHQWV
� VSHFLDOWLHV�� 7KH� EDVLF� FRXUVH� LQFOXGHV� WKH� IROORZLQJ�PRGXOHV��
³%DVLF� FRQFHSWV� DQG� WDVNV� RI� LQIRUPDWLFV´�� ³3&� XVHU´�� ³,QWHUQHW� LQIRUPDWLRQ�
UHVRXUFHV´�� ³%DVLFV� RI� WKH� ,QWHUQHW´�� ³&RPSXWHU� WHFKQRORJLHV� LQ� SUHSDULQJ�
SUHVHQWDWLRQV´��FRUUHVSRQGLQJ�WR�WKH�VXSSRUWLQJ�WRSLFV�RI�WKH�FRXUVH�RQ�IXQGDPHQWDOV�
RI�LQIRUPDWLFV��2VQRY\�LQIRUPDWLNL��XFKHE��SRVREL\H��������

7KH� SUDFWLFH� RI� XVLQJ� VXFK� LQWHJUDWHG� SURIHVVLRQDOO\� RULHQWHG� ODQJXDJH�
SURJUDP�UHTXLUHV�WKH�WHDFKHUV�RI�5XVVLDQ�DV�D�IRUHLJQ�ODQJXDJH�WR�ZRUN�H[WHQVLYHO\�
LQ�VWUXFWXULQJ�WKH�FRQWHQW�RI�HDFK�XQLW��HQJDJLQJ�VSHFLDOLVWV�LQ�ERWK�WKH�WUDLQLQJ�SURILOH�
RI�VWXGHQWV�DQG�WKH�ILHOG�RI�LQIRUPDWLRQ�WHFKQRORJ\��2QO\�VXFK�LQWHJUDWLRQ�SURYLGHV�
PD[LPXP�RSSRUWXQLWLHV�IRU�WKH�GHYHORSPHQW�RI�VWXGHQWV
�SURIHVVLRQDO�FRPPXQLFDWLRQ�
VNLOOV�

�����5HOHYDQFH�DQG�2EMHFWLYHV�RI�&UHDWLQJ�D�&RXUVH��,QWURGXFWLRQ�WR�WKH�6SHFLDOW\��
,QIRUPDWLRQ�7HFKQRORJ\��/DQJXDJH�RI�3URIHVVLRQDO�&RPPXQLFDWLRQ��

7R� PRVW� HIIHFWLYHO\� GHYHORS� FRPPXQLFDWLRQ� DQG� SURIHVVLRQDO� VNLOOV� RI�
IRUHLJQ� VWXGHQWV�� RUJDQL]H� LQGHSHQGHQW� UHVHDUFK�ZRUN� DQG� LQFUHDVH� WKHLU� FRJQLWLYH�
DFWLYLW\��ZH�GUDZ�DWWHQWLRQ�WR�WKH�QHHG�RI�FUHDWLQJ�D�ODQJXDJH�FRXUVH��,QWURGXFWLRQ�WR�
WKH�VSHFLDOW\��LQIRUPDWLRQ�WHFKQRORJLHV��ODQJXDJH�RI�SURIHVVLRQDO�FRPPXQLFDWLRQ�´��
LQ� ZKLFK� WKH FRQWHQW� RI� WUDLQLQJ� LV� UHOHYDQW� IRU� VWXGHQWV� RI� GLIIHUHQW�PDMRUV�� 7KLV�
FRXUVH� LV�GHVLJQHG� WR�KHOS� WKH� VWXGHQW�EHFRPH� IDPLOLDU�ZLWK� WKH�EDVLF�FRQFHSWV�RI�
FRPSXWHU�VFLHQFH��WHFKQLFDO�PHDQV�RI� LQIRUPDWLRQ��FRPSXWHU�QHWZRUNV��EDVLF�ZRUN�
RQ� WKH� ,QWHUQHW�� WKH� PDLQ� DQG� SURPLVLQJ� DUHDV� RI� GHYHORSPHQW� LQ� WKH� ILHOG� RI�
LQIRUPDWLRQ�V\VWHPV�DQG�WHFKQRORJLHV�

$V� D� UHVXOW� RI� WUDLQLQJ�� VWXGHQWV� PXVW� DFTXLUH� VNLOOV� LQ� ZRUNLQJ� ZLWK�
FRPSXWHUV�DQG�FRPSXWHU�WHFKQRORJ\��XVH�RI�LQIRUPDWLRQ�DQG�RWKHU�UHVRXUFHV�SURYLGHG�
E\�WKH�XQLYHUVLW\��ZRUN�ZLWK�WKH�,QWHUQHW��H�PDLO��HGLWRUV�DQG�ZRUG�SURFHVVRUV��ZULWLQJ�
HVVD\V�� WHUP� SDSHUV�� HWF�� ,Q� DGGLWLRQ�� VWXGHQWV� OHDUQ� LQIRUPDWLRQ� UHWULHYDO�
WHFKQRORJLHV�� PHWKRGV� RI� RULHQWDWLRQ� DQG� LQWHUDFWLRQ� ZLWK� WKH� JOREDO� ,QWHUQHW�
UHVRXUFHV�� OHDUQ� WR� HYDOXDWH� WKH� FRXUVH� RI� WKH� HGXFDWLRQDO� SURFHVV� LQ� D� YLUWXDO�
LQIRUPDWLRQ� HQYLURQPHQW� DQG� FDUU\� RXW� SURIHVVLRQDO� FRPPXQLFDWLRQ� LQ� WKLV�
HQYLURQPHQW�LQ�5XVVLDQ��SDUWLFLSDWH�LQ�RQOLQH�GLVFXVVLRQV�ZLWKLQ�WKHLU�VXEMHFW�DUHD�

$V�SDUW�RI�WKH�VWXG\��LQ�SUHSDULQJ�WKH�FRXUVH�³,QWURGXFWLRQ�WR�WKH�VSHFLDOW\��
LQIRUPDWLRQ�WHFKQRORJLHV��ODQJXDJH�RI�SURIHVVLRQDO�FRPPXQLFDWLRQ�´��LW�LV�SODQQHG�WR�
WHVW�DQG�LQWURGXFH�LQWR�WKH�HGXFDWLRQDO�SURFHVV�VSHFLDO�PRWLYDWLRQDO�WUDLQLQJ�LQ�RUGHU�
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WR�SUHSDUH�VWXGHQWV� IRU�SDUWLFLSDWLRQ�LQ�WKH�DQQXDO�RSHQ�VFLHQWLILF��UHDO�DQG�YLUWXDO��
FRQIHUHQFH�

7KXV��D�VSHFLDO�VHFWLRQ�RI�WKH�FRXUVH�ZLOO�EH�GHYRWHG�WR�WKH�GHYHORSPHQW�RI�
VWXGHQWV
�FRPPXQLFDWLYH�VNLOOV�ZKHQ�ZRUNLQJ�ZLWK�LQIRUPDWLRQ�WR�SUHSDUH�DQ�DUWLFOH�
RU�UHSRUW�XVLQJ�WKH�,QWHUQHW�WHFKQRORJLHV�RI�SURIHVVLRQDO�FRPPXQLFDWLRQ��:H�EHOLHYH�
WKDW�VXFK�WUDLQLQJ�EDVHG�RQ�WKH�UHTXLUHPHQWV�RI�DFDGHPLF�ZULWLQJ�DQG�UKHWRULF�UXOHV�
XQGRXEWHGO\�FRQWULEXWHV�WR�WKH�JURZWK�RI�WKH�SURIHVVLRQDO�TXDOLILFDWLRQ�RI�WKH�IXWXUH�
VSHFLDOLVW�LQ�WKH�FKRVHQ�VXEMHFW�DUHD�RI�NQRZOHGJH�ZKLOH�VWXG\LQJ�DW�XQLYHUVLW\�

���'LVFXVVLRQ

&RQVLGHULQJ� WKH� SUREOHP� RI� LQFUHDVLQJ� WKH� HIIHFWLYHQHVV� RI� ODQJXDJH�
WHDFKLQJ� IRU� VSHFLILF� SXUSRVHV�� ZH� HPSKDVL]H� WKH� LPSRUWDQFH� RI� GLVFXVVLQJ� VXFK�
LVVXHV� DV�� ��� WKH� ,QWHUQHW� VSDFH� DV� D� VSHFLDO� DUHD� RI� FRPPXQLFDWLRQ�� ��� DFWLYH�
GHYHORSPHQW�RI�5XVVLDQ�ODQJXDJH�FRPPXQLFDWLRQ�LQ�WKH�HOHFWURQLF�HQYLURQPHQW�����
WKH� FRQFHSW� RI� SURIHVVLRQDO� ,QWHUQHW� FRPPXQLFDWLRQ�� ��� SURIHVVLRQDO� ,QWHUQHW�
FRPPXQLFDWLRQ� DV� D� QHZ� W\SH� RI� HOHFWURQLF� GLVFRXUVH�� ��� K\SHUWH[W� DQG� QHZ�
WHFKQRORJLHV�RI�XQGHUVWDQGLQJ�WKH�WH[W��:H�EHOLHYH�WKDW�WKH�VROXWLRQ�RI�WKHVH�TXHVWLRQV�
ZLOO� FRQWULEXWH� WR� ILQGLQJ� WKH� EHVW� PHWKRGV� IRU� LQFUHDVLQJ� WKH� HIIHFWLYHQHVV� RI�
SURIHVVLRQDOO\�RULHQWHG�ODQJXDJH�WHDFKLQJ�

�����7KH�,QWHUQHW�6SDFH�DV�D�6SHFLDO�$UHD�RI�&RPPXQLFDWLRQ

2QH� RI� WKH� PRVW� LPSRUWDQW� VSHFLILF� FKDUDFWHULVWLFV� RI� FRPSXWHU�
FRPPXQLFDWLRQ�LV�WKH�YLUWXDO�FRPPXQLFDWLYH�VSDFH�LQ�ZKLFK�RQO\�FRPPXQLFDWLRQ�RI�
WKLV� W\SH� LV� SRVVLEOH��7KLV� LQWHUSUHWDWLRQ� UHTXLUHV� WKH�GHYHORSPHQW�RI� WZR�DUHDV�RI�
UHVHDUFK�� ILUVW�� WKH� DSSOLFDELOLW\� RI� WKH� WHUP� ³VSDFH´� WR� FRPPXQLFDWLRQ� WKURXJK� D�
FRPSXWHU�DQG��VHFRQGO\��WKH�LGHQWLILFDWLRQ�RI�SDUDPHWULF�FKDUDFWHULVWLFV�RI�FRPSXWHU�
VSDFH��%RWK�GLUHFWLRQV�RI�UHVHDUFK�DUH�SRVVLEOH�ZLWK�WKH�XQGHUVWDQGLQJ�RI�VSDFH�DV�D�
OLQJR�VHPDQWLF�DQG��PRUH�SUHFLVHO\��FRPPXQLFDWLYH��GLVFXUVLYH��FDWHJRU\�

,QWHUQHW�GLVFRXUVH� LV�D�FRPSOH[� WH[W� V\VWHP�GHWHUPLQHG�E\�H[WUDOLQJXLVWLF�
VRFLRFXOWXUDO� IDFWRUV� DQG� WKH� VSHFLILF� VLWXDWLRQ� RI� HQWHULQJ� LQWR� ODQJXDJH� FRQWDFW�
WKURXJK�D�FRPSXWHU�DQG�RWKHU�HOHFWURQLF�GHYLFHV��ERWK�XVHUV�ZLWK�HDFK�RWKHU�RQ�WKH�
,QWHUQHW� DQG�XVHUV�ZLWK�GLVFXUVLYH� ,QWHUQHW� VSDFH� �&U\VWDO�� ������7KH�0XOWLOLQJXDO�
,QWHUQHW«���������7KH�ODQJXDJH�XVHG�LQ�FRPSXWHU�GLVFRXUVH�KDV�D�QXPEHU�RI�IHDWXUHV�
RI�IXQFWLRQLQJ��QDWXUDO�5XVVLDQ�VSHHFK�LQ�HOHFWURQLF�FRPPXQLFDWLRQ�LV�FKDUDFWHUL]HG�
E\�WKH�DGDSWDWLRQ�RI�WKH�PHDQV�RI�VSHDNLQJ��LWV� LQWRQDWLRQ�DQG�SKUDVH�DFFHQWXDWLRQ�
FKDUDFWHULVWLFV��WR�WKH�ZULWWHQ�IRUP��ZKLFK�XVHV�XQGHUOLQLQJ��WH[W�KLJKOLJKWLQJ�LQ�FRORU��
GLIIHUHQW�IRQWV�DQG�FDSLWDO�OHWWHUV���$QRWKHU�LPSRUWDQW�IHDWXUH�RI�WKH�SUHVHQWDWLRQ�RI�
WH[W�LQ�HOHFWURQLF�IRUP�LV�WKH�XVH�RI�YDULRXV�YLVXDO�WRROV��GUDZLQJ��SKRWRJUDSK\��IRQW��
FRORU��JUDSKLF�V\PEROV��HWF���
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,Q�WKH�OLQJXLVWLF�DVSHFW��D�VSHFLDO�VFLHQWLILF�LQWHUHVW�LQ�WKLV�DUHD�LV�WKH�VWXG\�
RI�WKH�FRJQLWLYH�PHFKDQLVP�RI�ZD\V�WR�VHDUFK�DQG�SURFHVV�LQIRUPDWLRQ�E\�WKH�QHWZRUN�
XVHU� ZKLFK� LV� QRW� RQO\� DQ� LPSRUWDQW� SUREOHP� RI� PRGHUQ� WKHRUHWLFDO� DQG� DSSOLHG�
OLQJXLVWLFV��EXW�PHWKRGV�RI�WHDFKLQJ�5XVVLDQ�DV�D�IRUHLJQ�ODQJXDJH�LQ�JHQHUDO��DQG�IRU�
VSHFLDO�SXUSRVHV�LQ�SDUWLFXODU�

$Q� DWWHPSW� WR� GHVFULEH� WKH� FRJQLWLYH� DQG� VSHHFK� VWUDWHJLHV� RI� D� XVHU�
IRUPXODWLQJ�D�TXHU\�LQ�QDWXUDO�ODQJXDJH�DGGUHVVHG�WR�D�VHDUFK�V\VWHP��DV�RQH�RI�WKH�
PDLQ�VHUYLFHV�RI�WKH�LQIRUPDWLRQ�JHQUH��LV�SUHVHQWHG�LQ�5DVSRSLQD
V�DUWLFOH�GLIIHUHQWLDO�
DQG�JHQUH�IHDWXUHV�RI�FRPSXWHU�,QWHUQHU�GLVFRXUVH��5DVSRSLQD��������

)RU�WKH�PHWKRG�RI�WHDFKLQJ�5XVVLDQ�DV�D�IRUHLJQ�ODQJXDJH�IXQGDPHQWDO�LV�WKH�
FRQFOXVLRQ�WKDW�WKH�VHDUFK�TXHU\�KDV�WKH�WKUHH�OD\HU�FRQFHSWXDO�VWUXFWXUH��HDFK�OD\HU�
RI�ZKLFK�VXFFHVVLYHO\�FRQFHSWXDOL]HV�WKH�QDPH�RI�WKH�VHDUFK�VXEMHFW��LWV�VSHFLI\LQJ�
FKDUDFWHULVWLFV��DQG�WKH�UHODWLRQ�RI�WKH�VHDUFK�VXEMHFW�WR�RWKHU�REMHFWV�DQG�SKHQRPHQD�
WKDW�WKH�TXHU\�JHQHUDWRU��XVHU��NQRZV�DERXW��7KH�QDWXUH�RI�WKH�NQRZOHGJH�RI�JHQHUDWRU�
TXHU\�DERXW�WKH�VXEMHFW�RI�WKH�VHDUFK �UHOLDEOH��SUREDELOLVWLF��LV�XSGDWHG�E\�PHDQV�RI�
VHPDQWLF��V\QWDFWLF�DQG�SUDJPDWLF�PDUNHUV�RI�VHDUFK�LQIRUPDWLRQ��HDFK�RI�ZKLFK�KDV�
D�FHUWDLQ�VHW�RI�ODQJXDJH�IRUPV�DQG�PHDQLQJV�

�����$FWLYH�'HYHORSPHQW�RI�5XVVLDQ�/DQJXDJH�&RPPXQLFDWLRQ�LQ�WKH�(OHFWURQLF�
(QYLURQPHQW

,Q� FRQQHFWLRQ� ZLWK� WKH� DFWLYH� GHYHORSPHQW� RI� WKH� 5XVVLDQ�ODQJXDJH�
HOHFWURQLF� FRPPXQLFDWLRQ� HQYLURQPHQW� LQ� UHFHQW� \HDUV�� ³LW� LV� SRVVLEOH� WR� VD\�ZLWK�
FRQILGHQFH� WKDW� WKH� ,QWHUQHW� LV� D� VSHFLDO� HQYLURQPHQW� IRU� WKH� IXQFWLRQLQJ� RI� WKH�
5XVVLDQ�ODQJXDJH��LQ�ZKLFK�WKHUH�DUH�QR�JHRJUDSKLFDO�UHVWULFWLRQV´��$]LPRY��������S��
����� 0RUH� DQG� PRUH� SXEOLFDWLRQV� EHJDQ� WR� DSSHDU� RQ� WKH� SUREOHPV� RI� ODQJXDJH�
IXQFWLRQLQJ�RQ�WKH�,QWHUQHW��RQ�WKH�XVH�RI�,QWHUQHW�UHVRXUFHV�LQ�WHDFKLQJ�5XVVLDQ�DV�D�
IRUHLJQ�ODQJXDJH�DQG�5XVVLDQ�DV�D�QDWLYH�ODQJXDJH��,Q�WKLV�ZRUN��WKH�DXWKRUV�WDNH�LQWR�
DFFRXQW� WKH� UHVXOWV� RI� VWXGLHV� RI� VXFK� IDPRXV� VFLHQWLVWV� DV�$]LPRY� ������� �������
$WDEHNRYD���������%RJRPRORY���������'XQDHYD���������	�5R]LQD���������

:LWK� WKH� LQFUHDVHG� LQWHUHVW� RI� UHVHDUFKHUV WR� WKH� G\QDPLFDOO\� GHYHORSLQJ�
,QWHUQHW�HQYLURQPHQW�DQG�,QWHUQHW�FRPPXQLFDWLRQ��VRPH�DVSHFWV�RI�WKLV�DUHD�DUH�VWLOO�
QRW�ZHOO� H[DPLQHG�� ,Q�SDUWLFXODU�� LQVXIILFLHQW� DWWHQWLRQ�ZDV�SDLG� WR� WKH� UROH�RI� WKH�
,QWHUQHW�LQ�PRGLI\LQJ�WKH�UHJXODWHG�IRUPV�RI�FRPPXQLFDWLRQ�UHODWHG�WR�LQVWLWXWLRQDO�
GLVFRXUVH��

7KH� VWXG\� RI� WKH� FKDUDFWHULVWLFV� RI� WKH� WDFWLFDO� DQG� VWUDWHJLF� EHKDYLRU� RI�
FRPPXQLFDWRUV�� SDUWLFLSDQWV�RI�YDULRXV�W\SHV�RI�LQVWLWXWLRQDO�,QWHUQHW�FRPPXQLFDWLRQ�
LV�VHHQ�DV�SDUWLFXODUO\�UHOHYDQW�GXH�WR�WKH�H[SDQVLRQ�RI�YLUWXDO�FRPPXQLFDWLRQ�LQWR�
SURIHVVLRQDO�DFWLYLWLHV��7KH�,QWHUQHW�LV�SOD\LQJ�DQ�LQFUHDVLQJO\�LPSRUWDQW�UROH�LQ�WKH�
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VWUXFWXUH� RI� HGXFDWLRQDO� DQG� VFLHQWLILF� DQG� SURIHVVLRQDO� FRPPXQLFDWLRQ�� VLQFH�
VFLHQWLVWV��WHDFKHUV�DQG�VWXGHQWV�RI�5XVVLDQ�XQLYHUVLWLHV�DUH UHJXODU�,QWHUQHW�XVHUV�

�����7KH�&RQFHSW�RI�3URIHVVLRQDO�,QWHUQHW�&RPPXQLFDWLRQ�

,Q�HOHFWURQLF�FRPPXQLFDWLRQ�V\VWHPV��WZR�W\SHV�RI�FRPPXQLFDWLRQ�DUH�PRVW�
RIWHQ�XVHG�

� SURIHVVLRQDO�DQG�EXVLQHVV�UHODWHG�DQG�VR�FDOOHG�SKDWLF��LPSOHPHQWHG�
SULPDULO\� LQ� FKDW� URRPV� DQG� IRUXPV� DQG� FKDUDFWHUL]HG� E\� PL[LQJ�
GLIIHUHQW�W\SHV�RI�HOHPHQWV�

� ZULWWHQ�OLWHUDU\�ODQJXDJH�DQG�RUDO�VSRNHQ��VLQFH�FKDWWLQJ�LV�D�ZULWWHQ�
IL[DWLRQ�RI�RUDO�VSHHFK�

7KH� JHQUHV� RI� SURIHVVLRQDO�EXVLQHVV� FRPPXQLFDWLRQ� RQ� WKH� ,QWHUQHW��
LQFOXGHG�LQ�WKH�V\VWHP�RI�DQ\�RWKHU�DFWLYLW\��DUH��SURIHVVLRQDO�SXEOLFDWLRQV��PDWHULDOV�
RI� VFLHQWLILF� FRQIHUHQFHV�� HOHFWURQLF� MRXUQDOV�� HOHFWURQLF� VWRUHV�� HWF�� 2I� SDUWLFXODU�
VFLHQWLILF LQWHUHVW� LV� WKH� VWXG\� RI� JHQUH� IHDWXUHV� RI� FRPPXQLFDWLRQ� ZKHQ� XVLQJ�
FRPSXWHU� QHWZRUNV� E\� VSHFLDOLVWV� �WKLV� LV� WKH� VR�FDOOHG� FRPSXWHU�PHGLDWHG�
SURIHVVLRQDO�FRPPXQLFDWLRQ��

%DVHG�RQ�WKH�GHILQLWLRQ�RI�SURIHVVLRQDO�FRPPXQLFDWLRQ��ZH�IRUPXODWHG�WKH�
FRQFHSW� RI� ³,QWHUQHW� SURIHVVLRQDO� FRPPXQLFDWLRQV´�� ZKLFK� PHDQV� FRPSXWHU�
LQWHUDFWLRQ�LQ�WKH�YLUWXDO�VSDFH�RI�HTXDO�UHSUHVHQWDWLYHV�RI�D�FHUWDLQ�SURIHVVLRQ��7KH�
FRQWHQW�RI�WKLV�FRPPXQLFDWLRQ�LV�SURIHVVLRQDOO\�GHWHUPLQHG�H[FKDQJH�RI�LQIRUPDWLRQ�
IRU� WKH� HVWDEOLVKPHQW� RI� UHODWLRQVKLSV� EHWZHHQ� FROOHDJXHV�� FRQWULEXWLQJ� WR� WKH�
SURIHVVLRQDO�GHYHORSPHQW�RI�LWV�SDUWLFLSDQWV�DQG�IRFXVHG�RQ�FUHDWLQJ�D�MRLQW�VFLHQWLILF�
DQG�PHWKRGRORJLFDO��HGXFDWLRQDO��SURGXFW�

7KH� OLQJXLVWLF� GHVFULSWLRQ� DQG�� WKHUHIRUH�� UHFRPPHQGDWLRQV� RQ� WKH�
FRPSLODWLRQ�RI�HOHFWURQLF�WH[WV�DQG�WKH�WUDLQLQJ�RI�SURIHVVLRQDO�FRPPXQLFDWLRQ�LQ�WKH�
,QWHUQHW�HQYLURQPHQW�FDQ�EH�PDGH�EDVHG�RQ�WKH�IROORZLQJ�FKDUDFWHULVWLFV��$VLPRY��
������S������

x LQWHUDFWLRQ�JRDO�

x FRUUHODWLRQ� LQ� WKH� WH[W� RI� VXFK� FRPSRQHQWV� DV� FRPPXQLFDWLRQ��
LPSDFW�DQG�VHOI�H[SUHVVLRQ�

x W\SH� RI� LQWHUDFWLRQ� �EXVLQHVV� �� SKDWLF�� ZLWKLQ� HDFK� RI� WKH�
FRPSRQHQWV�� FRUUHODWLRQ� ZLWK� D� VSHFLILF� JHQUH� �EXVLQHVV� OHWWHU��
FRQJUDWXODWLRQV��VFLHQWLILF�GLVFXVVLRQ��

x WH[W� VL]H� DQG� VSHFLILFDWLRQ� RI� WKH� WH[W� VWUXFWXUH� �VWHUHRW\SH�
FRPSRVLWLRQ��
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x FRPPXQLFDWLRQ�FRQGLWLRQV��GHOD\HG�RU�UHDO�WLPH�FRPPXQLFDWLRQ���
DQG

x VW\OLVWLFV��OLQJXLVWLF�GHVLJQ��RI�D�ZHE�SDJH�

&RPSDUHG�WR�FKDW�URRPV�DQG�RWKHU�IRUPV�RI�RQOLQH�FRPPXQLFDWLRQ��ZKLFK�
DUH�VSRQWDQHRXV�FRQYHUVDWLRQDO�VSHHFK��WKH�WH[WV�RI�WKH�ZHE�SDJH�UHIHU�WR�SUHSDUHG��
SUHVHUYLQJ�QRUPV�RI�WKH�OLWHUDU\�ODQJXDJH�LQ�LWV�IXQFWLRQDO�YDULHWLHV�VXFK�DV�RIILFLDO�
EXVLQHVV��VFLHQWLILF�DQG�PDVV�PHGLD�VSHHFK�

&RPPXQLFDWLRQ�KHUH�LV�SUHVHQWHG�DV�GLVWDQW��GHVLJQHG�IRU�LQWHUDFWLRQ�ZLWKLQ�
WKH�IUDPHZRUNV�SURSRVHG�RQ�WKLV�ZHE�VLWH��SDUWLFLSDWLRQ�LQ�IRUXPV��VXUYH\V��FKRRVLQJ�
D�JLYHQ�DQVZHU�RSWLRQ��VWXG\LQJ�WKH�LQIRUPDWLRQ�UHVRXUFHV�RI�WKH�VLWH�E\�IROORZLQJ�WKH�
VSHFLILHG�K\SHUOLQNV��HWF���

3URIHVVLRQDOV� DQG� VWXGHQWV� RI� YDULRXV� VSHFLDOWLHV� PRVW� RIWHQ� WXUQ� WR�
LQIRUPDWLRQDO DQG�HGXFDWLRQDO�VLWHV�FRQWDLQLQJ�FRPSUHKHQVLYH�L�GDWD�RQ�VRPH�VXEMHFW�
DUHD��6LWHV�RI�WKLV�W\SH�FRQWDLQ�PDQ\�DUWLFOHV�E\�YDULRXV�DXWKRUV��DV�ZHOO�DV�VHUYLFHV�
VXFK�DV�SROOV��YRWLQJ��PDLOLQJ��IRU�H[DPSOH��ZHEVLWHV�RI�QHZV�DJHQFLHV���7KH�SXUSRVH�
RI�VXFK�VLWHV LV�LQIRUPDWLRQDO�DQG�FRPPXQLFDWLYH�

����� 3URIHVVLRQDO� ,QWHUQHW� &RPPXQLFDWLRQ� DV� D� 1HZ� 7\SH� RI� �(OHFWURQLF�
'LVFRXUVH��

,Q�PRGHUQ�OLQJXLVWLF�VWXGLHV��WKHUH�LV�D�WHQGHQF\�WR�FRQVLGHU�FRPPXQLFDWLRQ�
DQG�IHDWXUHV�RI�SURIHVVLRQDO�LQWHUDFWLRQ�IURP�WKH�SRLQW�RI�YLHZ�RI�GLVFRXUVH��ZKLFK�LV�
XQGHUVWRRG� DV� FRPPXQLFDWLRQ� WKURXJK� WKH� WH[W�� WDNLQJ� LQWR� DFFRXQW� WKH�
FRPPXQLFDWLYH�DQG�VLJQLILFDQW�FLUFXPVWDQFHV�RI�LWV�LPSOHPHQWDWLRQ�

8QGHUVWDQGLQJ� RI� GLVFRXUVH� LV� FORVHO\� FRQQHFWHG� ZLWK� WKH� FRQFHSW� RI� D�
FRPPXQLFDWLYH� VLWXDWLRQ�� ³VSHHFK� LPPHUVHG� LQ� OLIH´� �1�'�� $UXW\XQRYD��� ZLWK� DQ�
XQGHUVWDQGLQJ�RI�FRPPXQLFDWLRQ�GHILQHG�E\�WKH�IRUPXOD��VSHHFK���DFWLRQ��,Q�DGGLWLRQ��
D� GLVWLQFWLRQ� LV� PDGH� EHWZHHQ� EHWZHHQ� WUDGLWLRQDO�� SURIHVVLRQDO�� SHGDJRJLFDO�
GLVFRXUVH� �VWDWXV�RULHQWHG� RU� LQVWLWXWLRQDO� GLVFRXUVH�� DQG� LWV� PRGLILFDWLRQ� LQ� WKH�
HOHFWURQLF�HQYLURQPHQW�� �HOHFWURQLF�GLVFRXUVH���RU��QHWZRUN�GLVFRXUVH���

3URIHVVLRQDO�,QWHUQHW�FRPPXQLFDWLRQ�UHIHUV�WR�WKLV�� D�QHZ�W\SH�RI�HOHFWURQLF�
GLVFRXUVH��ZLWK�VXFK�D�VWULNLQJ�IHDWXUH�DV�WKH�JURXS�IRUP�RI�LQIRUPDWLRQ�LQWHUDFWLRQ�LQ�
WKH�HOHFWURQLF�HQYLURQPHQW��2QH�W\SH�RI�JURXS�FRPPXQLFDWLRQ�LV�WKH�FRPPXQLW\�RI�
VSHFLDOLVWV�WKDW�IRUP�UHODWLYHO\�FORVHG�VXEVSDFHV�DFFRUGLQJ�WR�D�FHUWDLQ�SURIHVVLRQDO�
VSHFLDOL]DWLRQ�RU� LQWHUHVWV��7KH�UHVXOW�RI� WKHLU�DFWLYLW\� LQ HOHFWURQLF�QHWZRUNV� LV� WKH�
IRUPDWLRQ�RI�QHZ�IRUPV�RI�FRPPXQLFDWLRQ�EHWZHHQ�SHRSOH��IXQFWLRQLQJ�DV�QHWZRUN��
YLUWXDO�RU�,QWHUQHW�FRPPXQLWLHV��,QWHUQHW�FRPPXQLW\��
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7KLV�QHZ� W\SH�RI� VRFLDO� JURXSV� LV�D� VHOI�RUJDQL]LQJ�FRPPXQLW\�RI�SHRSOH�
ZKR�FRPPXQLFDWH�ZLWK�HDFK�RWKHU�RQ�FHUWDLQ�WRSLFV�DQG�XVH�,QWHUQHW�WHFKQRORJLHV�DV�
WKH� PDLQ� PHDQV� RI� FRPPXQLFDWLRQ� IRU� RUJDQL]LQJ� JURXS� LQWHUDFWLRQ� DPRQJ�
FRPPXQLW\�PHPEHUV��7KH�PRVW�FRPPRQ�,QWHUQHW�WHFKQRORJLHV��RQ�ZKLFK�DFDGHPLF�
QHWZRUN�FRPPXQLWLHV�DUH�PDLQO\�EXLOW��LQFOXGH�WKH�IROORZLQJ�

x HOHFWURQLF� GLVFXVVLRQV� RU� IRUXPV� WKDW� DOORZ� \RX� WR� GLVFXVV� D�
SDUWLFXODU�WRSLF��JHW�D�GHOD\HG�LQ�WLPH�DQVZHU�IRU�\RXU�TXHVWLRQ

x ,QWHUQHW�FRQIHUHQFHV�ZLWK�WKH�SRVVLELOLW\�RI�GLVFXVVLQJ�WKH�DUWLFOHV�
DQG�UHSRUWV�SODFHG�LQ�WKHP�

x WHOHFRQIHUHQFH�LQ�UHDO�WLPH�

x HOHFWURQLF�MRXUQDOV�WKDW�SURYLGH�H[SHUW�LQIRUPDWLRQ�RQ�WKH�VWDWH�RI�
WKH�VXEMHFW�DUHD��IHHGEDFN�IURP�WKH�DXWKRU�LV�PRVW�RIWHQ�RUJDQL]HG�
WKURXJK�H�PDLO��

x HOHFWURQLF�OLEUDULHV��DV�D�FRPELQDWLRQ�RI�FRPPXQLFDWLRQ�VSHFLDOLVWV��
RUJDQL]DWLRQV� DQG� WHFKQRORJLHV� FRQWDLQLQJ� ELEOLRJUDSKLHV��
HOHFWURQLF�YHUVLRQV�RI�ERRNV��DUWLFOHV��GRFXPHQWV��5RVLQD��������

,Q�RUGHU�WR�RSWLPL]H�WKH�VWXG\�RI�WKH�5XVVLDQ�ODQJXDJH�IRU�VSHFLILF�SXUSRVHV��
ZH� FRQVLGHU� LW� QHFHVVDU\� WR� WUDLQ� IRUHLJQ� VWXGHQWV� DQG� JUDGXDWH� VWXGHQWV� ZKR� DUH
SRWHQWLDOO\� DFWLYH� PHPEHUV� RI� DFDGHPLF� ,QWHUQHW� FRPPXQLWLHV� WR� YDULRXV� ,QWHUQHW�
WHFKQRORJLHV�IRU�SURIHVVLRQDO�FRPPXQLFDWLRQ�LQ�WKH�HOHFWURQLF�HQYLURQPHQW�

�����+\SHUWH[W�DQG�1HZ�7H[W�&RPSUHKHQVLRQ�7HFKQRORJ\�

$V�LV�ZHOO�NQRZQ��LQIRUPDWLRQ�RQ�ZHE�SDJHV�LV SUHVHQWHG�DV�K\SHUWH[W��ZKLFK�
DOVR�FRQVLVWV�RI�SDJHV��)LUVW�� WKH�XVHU�JHWV� WR� WKH�PDLQ�SDJH�� IURP�ZKLFK�KH� OHDUQV�
DERXW� WKH� VWUXFWXUH� DQG� FRQWHQW� RI� WKH� VLWH�� $� ZHE� SDJH� LV� IRUPHG� E\� K\SHUOLQNV�
UHSUHVHQWHG�E\�VSHFLDO�ODQJXDJH�WRROV�WKDW�SHUIRUP�FHUWDLQ�IXQFWLRQV��IRFXVHG�LPSDFW��
LQWHUDFWLYLW\��DXGLHQFH�FRQWURO��DQG�REWDLQLQJ�LQIRUPDWLRQ�DERXW�FRQVXPHU�LQWHUHVWV�
�$WDEHNRYD��������S������

7KH�IXQFWLRQDO�ORDG�RI�K\SHUOLQNV�WKDW�UHJXODWH�WKH�GLUHFWLRQ�RI�LQIRUPDWLRQ�
UHWULHYDO�DQG�VHW�WKH�PHDQLQJIXO�³FRRUGLQDWHV´�RI�WKLV�VHDUFK�VHHPV�WR�EH�SDUWLFXODUO\�
VLJQLILFDQW��,Q�WKLV�UHJDUG��K\SHUWH[W�DV�D�QHZ�WH[W�XQGHUVWDQGLQJ�WHFKQRORJ\��DV�D�ZD\�
RI�RUJDQL]LQJ�WH[W��LQ�ZKLFK�LW�LV�OLQNHG�E\�UHIHUHQFH�WR�RWKHU�WH[WV��LV�D�QHZ�NLQG�RI�
WH[W�� RSSRVHG� WR� WKH� XVXDO� IRU� D� QXPEHU� RI� SDUDPHWHUV� �RSHQQHVV�� QRQOLQHDULW\��
GLVSHUVLRQ�RI�VWUXFWXUH��ODFN�RI�DXWKRUVKLS��UHPRYDO�RI�WKH�RSSRVLWLRQ�EHWZHHQ�DXWKRU�
DQG�UHDGHU��KHWHURJHQHLW\�DQG�PXOWLPHGLD��LQ�ZKLFK�DOO�PHDQV�DUH�XVHG�IURP�IRQW�WR�
VRXQG�DQG�DQLPDWLRQ��
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+\SHUWH[W� LV� EDVHG� RQ� FRPSXWHU� WHFKQRORJLHV� WKDW� VXSSRUW� WKH� IROORZLQJ�
EDVLF� IXQFWLRQV� �%DUDQRY�� ������ S�� ����� TXLFN� YLHZLQJ� RI� DQ� LQIRUPDWLRQ� DUUD\��
SURFHVVLQJ�ɳɚ�UHIHUHQFH�UHODWLRQVKLSV��FDOOLQJ�D�SLHFH�RI�WH[W�RU�RWKHU�LQIRUPDWLRQ�WR�
ZKLFK�D�OLQN�LV�PDGH���K\SHUWH[W�QDYLJDWLRQ��WKH�SRVVLELOLW\�RI�IRUPLQJ�D�QRUPDO�OLQHDU�
WH[W� DV� D� UHVXOW� RI� K\SHUWH[W� PRYHPHQW�� WKH� DGGLWLRQ� RI� K\SHUWH[W� ZLWK� QHZ�
LQIRUPDWLRQ��HWF��+\SHUWH[W�WHFKQRORJLHV�FRQWLQXH�WR�GHYHORS��HQVXULQJ�WKH�IRUPDWLRQ�
RI�FRPSXWHU�PHGLDWHG�GLVFRXUVH�LQ�HOHFWURQLF�FRPPXQLFDWLRQ�RI�VSHFLDOLVWV�

7KH�OLQJXLVWLF�GHVLJQ�RI�WKH�ZHE�SDJH��ZKLFK�LQFOXGHV�WKH�GHVLJQ�RI�WKH�SDJH�
XVLQJ�WKH�K\SHUOLQN�V\VWHP��RUJDQL]HV�WKH�PHGLXP�IRU�SUHVHQWLQJ�LQIRUPDWLRQ�RQ�WKH�
VLWH�� UHIOHFWLQJ� WKH� VWHUHRW\SLFDO� NQRZOHGJH� DQG� VFHQDULRV� RI� DFWLYLWLHV� �PDLQO\�
SURIHVVLRQDO�� RI� D� QDWLYH� VSHDNHU� LQ� D� SDUWLFXODU� VXEMHFW� DUHD��7KXV�� WKH�ZHE� SDJH�
GHVLJQ� H[SOLFDWHV� D� IUDJPHQW� RI� WKH� FRJQLWLYH� EDVH� RI� D� VSHFLDOLVW� LQ� WKHPDWLF� DQG�
VLWXDWLRQDO�SUDJPDWLF� SURIHVVLRQDO� FRQWH[WV�� 6WXGHQWV�� UHDGLQJ� LQ� 5XVVLDQ� SDJHV�
OLQNHG�E\�WKH�K\SHUWH[W�SULQFLSOH��GHWHUPLQH�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�EORFNV�RI�
LQIRUPDWLRQ� DQG� LGHQWLI\� WKHLU� KLHUDUFK\�� :RUN� RQ� WKH� ODQJXDJH� RI� D� ZHE� SDJH�
LQYROYHV�OHDUQLQJ�WKH�FKRLFH�DQG�RUJDQL]DWLRQ�RI�ODQJXDJH�XQLWV�GHVLJQHG�WR�H[SUHVV�
FHUWDLQ�PHDQLQJV�DQG�FRPPXQLFDWLYH�LQWHQWLRQV�RI�NQRZOHGJH�UHSUHVHQWDWLRQ��,Q�WKLV�
UHJDUG��WKH�DZDUHQHVV�RI�WKH�HGXFDWLRQDO�SRWHQWLDO�RI�WKH�OLQJXLVWLF�GHVLJQ�RI�D�ZHE�
SDJH�LV�VHHQ�DV�D�VSHFLDO�PHWKRGRORJLFDO�SUREOHP�LQ�WKH�ILHOG�RI�5XVVLDQ�DV�D�IRUHLJQ�
ODQJXDJH�

���&RQFOXVLRQ

7KH�OHDGLQJ�JRDO�RI�WKH�FRXUVH�LQ�WHDFKLQJ�5XVVLDQ�IRU�VSHFLILF�SXUSRVHV�LQ�
WKH�ILHOG�RI�LQIRUPDWLRQ�WHFKQRORJ\�LV�WR�SURPRWH�WKH�GHYHORSPHQW�RI�WKH�SURIHVVLRQDO�
FRPSHWHQFH� RI� IRUHLJQ� VWXGHQWV� RI� D� WHFKQLFDO� XQLYHUVLW\� E\� PDVWHULQJ� WKH� PDLQ�
WHFKQRORJLFDO� DSSURDFKHV� WR� GHVLJQLQJ� WKHLU� RZQ� YLUWXDO� HGXFDWLRQDO� HQYLURQPHQW��
7KH�H[SHFWHG�UHVXOW�LV�WKH�IRUPDWLRQ�RI�VWXGHQWV
�UHDGLQHVV�WR�XVH�WKH�NQRZOHGJH�RI�
PRGHUQ�SUREOHPV�RI�VFLHQFH�DQG�HGXFDWLRQ�LQ�VROYLQJ�HGXFDWLRQDO�DQG�SURIHVVLRQDO�
SUREOHPV��UHDGLQHVV�WR�GHYHORS�LQGLYLGXDO�HGXFDWLRQDO�URXWHV�XVLQJ�PRGHUQ�FRPSXWHU�
WHFKQRORJLHV�LQ�5XVVLDQ�

7KH�XVH�RI�HOHFWURQLF�FRPPXQLFDWLRQV�EDVHG�RQ�ZHE�VHUYLFHV��IRUXP��FKDW��
FRQIHUHQFH��H�PDLO��LQ�5XVVLDQ�EHWZHHQ�WHDFKHU�DQG�VWXGHQW��EHWZHHQ�VWXGHQWV�LQ�DQ�
DFDGHPLF�JURXS��DOORZV� WR�GHYHORS� WKH� LQWHUDFWLYH�FRPSHWHQFH�RI� IRUHLJQ�VWXGHQWV��
ZKLFK� LV� D� QHFHVVDU\� IDFWRU� IRU� VXFFHVVIXO� SUHSDUDWLRQ� RI� D� IXWXUH� VSHFLDOLVW� WR�
FRPSOHWH�,QWHUQHW�FRPPXQLFDWLRQV�LQ�WKH�SURIHVVLRQDO�VSKHUH�
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UXVVNRJR� MD]\ND� NDN� LQRVWUDQQRJR� �,QIRUPDWLRQ� DQG� FRPSXWHU� WHFKQRORJ\� LQ�
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�$FWXDO�SUREOHPV�RI�WKH�WKHRU\�RI�FRPPXQLFDWLRQ����63E���63E*38�3XEO�
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9HVWQLN�58'1��6HU��©5XVVNLM�L�LQRVWUDQQ\M�MD]\NL�L�PHWRGLND�LK�SUHSRGDYDQLMDª�
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