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7KLV�SDSHU�SUHVHQWV�D� GLVWDQFH� OHDUQLQJ� DSSOLFDWLRQ

FXUUHQWO\� XQGHU� GHYHORSPHQW� DW� WKH� 8QLYHUVLW\� RI
/MXEOMDQD�DV�D�SDUW�RI�WKH�$&76�$&�����60$6+��6WRUDJH
IRU� 0XOWLPHGLD� $SSOLFDWLRQV� 6\VWHPV� LQ� WKH� +RPH�
SURMHFW�� 7KH� DSSOLFDWLRQ� LV� EDVHG� RQ� :::� DQG� -DYD
SURJUDPPLQJ� ODQJXDJH� DQG� VHUYHV� DV� D� JHQHUDO
IUDPHZRUN�IRU�GHYHORSPHQW�RI�FRXUVHV�RQ�GLIIHUHQW�WRSLFV�
$OO� WKH� FRXUVHZDUH� LV� VWRUHG� LQ� ZKDW� FRXOG� EH� FDOOHG� D
GLJLWDO�OLEUDU\��DQG�LV�XVHG�DV�D�EDVLV�IRU�FUHDWLQJ�FRXUVHV
RQ� VSHFLILF� WRSLFV�� 7KH� DSSOLFDWLRQ� FDQ� EH� UHDGLO\� XVHG
RYHU�D�KLJK�EDQGZLGWK�QHWZRUN� FRQQHFWLRQ��7KH�SUREOHP
LV�� KRZHYHU�� WKDW� OHDUQHUV� XVXDOO\� GR� QRW� KDYH� KLJK
EDQGZLGWK� QHWZRUN� FRQQHFWLRQV� WR� WKHLU� KRPHV�� :H� DUH
WKHUHIRUH� LQYHVWLJDWLQJ� WKH� SRVVLELOLW\� RI� XVLQJ� D� ORFDO
PDVV�VWRUDJH�GHYLFH�DW� WKH� OHDUQHU¶V�VLWH��7KH�SXUSRVH�RI
WKLV�SDSHU�LV�WR�SUHVHQW�WKH�EDVLF�LGHD�DQG�WKH�FRQFHSW�RI�D
GLVWDQFH� OHDUQLQJ� DSSOLFDWLRQ�� ZKHUH� VXFK� D� ORFDO� PDVV
VWRUDJH�GHYLFH�LV�XVHG�WR�VWRUH�DOO�RI�WKH�FRXUVHZDUH�GDWD
ORFDOO\�DW�WKH�OHDUQHU¶V�PDFKLQH�

�� ,QWURGXFWLRQ
'HYHORSPHQW� RI� FRPSXWHU� WHFKQRORJ\�� PXOWLPHGLD

DQG� WKH� ,QWHUQHW� HQDEOHV� QHZ� SRVVLELOLWLHV� IRU� GLVWDQFH
HGXFDWLRQ�� /HVVRQV� DUH� SUHSDUHG� IURP� GLIIHUHQW� W\SH� RI
PDWHULDOV�WR�JLYH�OHDUQHUV�D�EHWWHU�LQVLJKW�LQWR�WKH�WRSLF�DQG
WR� HQDEOH� WKHP� WR� EH� PRUH� FUHDWLYH� LQ� WKH� HGXFDWLRQDO
SURFHVV�� 7KLV� PHDQV� WKDW� OHDUQHUV� KDYH� SRVVLELOLWLHV� WR
VWXG\� IURP� WKHLU� KRPH� RU� WKHLU� MREV� ZLWKRXW� ORRVLQJ� WKH
TXDOLW\� RI� WKH� HGXFDWLRQ�� 0DQ\� GLVWDQFH� OHDUQLQJ
DSSOLFDWLRQV�DUH�EDVHG�RQ� WKH�:RUOG�:LGH�:HE� �:::�
WR�EH�SODWIRUP�LQGHSHQGHQW�DQG�DYDLODEOH�WR�PDQ\�OHDUQHUV�
'LVWDQFH� OHDUQLQJ� FDQ� EH� SHUIRUPHG� RQ� WKH� OHDUQHU
V
FRPSXWHU�RYHU�WKH�QHWZRUN��7KH�SUREOHP�LV��KRZHYHU��WKDW
PRVW�OHDUQHUV�XVXDOO\�GR�QRW�KDYH�KLJK�EDQGZLGWK�QHWZRUN
FRQQHFWLRQV�DW�WKHLU�KRPHV��6LQFH�OHDUQLQJ�WDNHV�WLPH��WKH
FRVW�RI�WHOHSKRQH�OLQHV�XVHG�E\�PRGHPV�IRU�FRQQHFWLRQV�WR
WKH�QHWZRUN�DOVR�SUHVHQWV�D�ELJ�SUREOHP�

7KH� RYHUDOO� QHHG� LQ� GLVWDQFH� OHDUQLQJ� V\VWHPV� LV� WR
HQDEOH� WKH� XVDJH� RI� D� GLVWDQFH� OHDUQLQJ� DSSOLFDWLRQ
WHUPLQDO� DW� WKH� OHDUQHU¶V� VLWH� ZLWK� RQO\� D� QDUURZ�
EDQGZLGWK� FRQQHFWLRQ� �RU� HYHQ� ZLWKRXW� D� FRQQHFWLRQ�� WR
WKH� WHDFKHU¶V� VHUYHU�� $V� D� SDUW� RI� WKH� $&76� $&����
60$6+� SURMHFW�� ZH� DUH� LQYHVWLJDWLQJ� WKH� SRVVLELOLW\� RI
XVLQJ�D�ORFDO�PDVV�VWRUDJH�XQLW�FRPELQHG�ZLWK�D�ORZ�VSHHG
FRQQHFWLRQ��,6'1�RU�D�PRGHP��WR�WKH�QHWZRUN�WR�LPSURYH
WKH� HIILFLHQF\� RI� GLVWDQFH� OHDUQLQJ�� 7KH� PDVV� VWRUDJH
GHYLFH� �FDOOHG� &20%2��� FDQ� EH� XVHG� WR� VWRUH� D� ODUJH
DPRXQW� RI� PXOWLPHGLD� HGXFDWLRQDO� PDWHULDOV�� :H� DUH
GHYHORSLQJ� D� GLVWDQFH� OHDUQLQJ� DSSOLFDWLRQ� WKDW� FDQ� XVH
VXFK� D� PDVV� VWRUDJH� GHYLFH� DV� WKH� VRXUFH� RI� OHDUQLQJ
PDWHULDOV�� ,I� WKH� OHDUQHU� DOVR� KDV� D� QHWZRUN� FRQQHFWLRQ
DYDLODEOH��WKH�QHWZRUN�OLQN�FDQ�DOVR�EH�XVHG�IRU�UHWULHYDO�RI
DGGLWLRQDO�LQIRUPDWLRQ�RU�IRU�FRPPXQLFDWLRQ�EHWZHHQ�WKH
WHDFKHU�DQG�OHDUQHU�

��� 2UJDQLVDWLRQ�RI�FRXUVHZDUH�ZLWKLQ�WKH
DSSOLFDWLRQ
2XU� JRDO� LV� WR� GHYHORS� D� GLVWDQFH� OHDUQLQJ

DSSOLFDWLRQ�� ZKLFK� ZRXOG� DFW� DV� D� IUDPHZRUN� IRU
GHYHORSPHQW�RI�GLIIHUHQW� FRXUVHV�� WKXV� LW� LV� QRW�PHDQW� DV
DQ� DSSOLFDWLRQ� IRU� WHDFKLQJ� D� VSHFLILF� WRSLF��7KH� EDVLV� RI
HDFK� HGXFDWLRQDO� DSSOLFDWLRQ� DUH� WKH� OHDUQLQJ� PDWHULDOV
�FRXUVHZDUH��� 7KLV� VHFWLRQ� GHVFULEHV� WKH� RUJDQLVDWLRQ� RI
FRXUVHZDUH�ZLWKLQ�RXU�DSSOLFDWLRQ�

0DWHULDOV� DUH� RUJDQLVHG� LQ� WZR� GLIIHUHQW� ZD\V� �RQ
WZR�GLIIHUHQW�OHYHOV���$OO�WKH�PDWHULDOV��RQ�YDULRXV�WRSLFV�
ZULWWHQ�E\�PDQ\� WHDFKHUV�� DUH� MRLQHG� WRJHWKHU� DQG� VWRUHG
LQ� ZKDW� FRXOG� EH� FDOOHG� D� GLJLWDO� OLEUDU\� RI� FRXUVHZDUH�
:LWKLQ� WKH� GLJLWDO� OLEUDU\� �ORZHU� OHYHO� RI� RUJDQLVDWLRQ��
WKHVH� PDWHULDOV� DUH� RUJDQLVHG� LQ� PLQG� PDSV�� 6XFK
RUJDQLVDWLRQ� FRQQHFWV� GLIIHUHQW� WRSLFV� DQG� VXEWRSLFV� LQ� D
WUHH�OLNH�VWUXFWXUH��DOWKRXJK�F\FOHV�DUH�DOORZHG���0DWHULDOV
RQ� IRXU� WRSLFV� ��'�FRPSXWHU�JUDSKLFV�� LPDJH�SURFHVVLQJ�
YLUWXDO� HQYLURQPHQWV�� DQG� URERWLFV�� DUH� FXUUHQWO\� EHLQJ



SUHSDUHG�DW�WKH�8QLYHUVLW\�RI�/MXEOMDQD�DQG�ZLOO�EH�MRLQHG
LQ� D� GLJLWDO� OLEUDU\�� :KHQ� GHYHORSLQJ� D� FRXUVH� RQ� D
VSHFLILF� WRSLF� �KLJKHU� OHYHO� RI� RUJDQLVDWLRQ��� D� WHDFKHU
VSHFLILHV� D� OLQHDU� VWUXFWXUH� VLPLODU� WR� WKH� RUJDQLVDWLRQ� RI
FKDSWHUV�� VXEFKDSWHUV���� LQ� D� ERRN�� 6WXGHQWV� DUH� YHU\
IDPLOLDU� ZLWK� VXFK� D� OLQHDU� VWUXFWXUH� DQG� LW� HQFRXUDJHV
WKHP� WR� IROORZ� WKH� FRXUVH� LQ� DQ� RUGHUO\� PDQQHU�� DV
SURSRVHG�E\�WKH�WHDFKHU��/LQHDU�RUJDQLVDWLRQ�RI�FRXUVHV�LV
DOVR� SUHIHUUHG� LQ� VRPH� RWKHU� GLVWDQFH� OHDUQLQJ
HQYLURQPHQWV�>�@�

:KHQ� D� WHDFKHU� FUHDWHV� OHDUQLQJ�PDWHULDOV�� KH�PDSV
HYHU\�WRSLF�WR�D�FRQFHSW�LQ�D�PLQG�PDS��GHILQHV�LWV�SDUHQW
DQG� FKLOG� FRQFHSWV� �WRSLFV�� DQG�� LI� KH� ZLVKHV�� GHILQHV
VHYHUDO� RWKHU� DWWULEXWHV� �VXFK� DV� LPSRUWDQFH�� FRORXU�
SLFWXUH������7KHVH�PLQG�PDSV�DUH�XVHG�E\�WKH�DSSOLFDWLRQ�WR
SUHVHQW�WKH�VWUXFWXUH�RI�HDFK�WRSLF�WR�VWXGHQWV��VHH�VHFWLRQ
��IRU�PRUH�GHWDLOV��

7R�FUHDWH�D�FRXUVH�RQ�D�VSHFLILF�WRSLF��D�WHDFKHU�XVHV
GRFXPHQWV�IURP�WKH�OLEUDU\�DQG�FUHDWHV�D�OLVW�RI�UHIHUHQFHV
WR� WKHVH�GRFXPHQWV�� VWUXFWXUHG� DV� FKDSWHUV�� VXEFKDSWHUV���
7KLV� OLVW� GHILQHV� WKH� VWUXFWXUH� RI�PDWHULDOV� LQ� WKH� FRXUVH�
7KH�VWUXFWXUH�LV�OLQHDU��DV�LQ�D�ERRN��DQG�GHILQHV�WKH�SDWK�D
VWXGHQW�VKRXOG�IROORZ�LQ�RUGHU�WR�VWXG\�WKURXJK�DOO�RI�WKH
UHTXLUHG�PDWHULDOV��1R�FKDQJLQJ�RI�PDWHULDOV�LQ�WKH�OLEUDU\
LV�QHFHVVDU\�LQ�RUGHU�WR�PDNH�D�SDUWLFXODU�FRXUVH��D�WHDFKHU
VLPSO\�GHILQHV�WKH�FRXUVH¶V�GRFXPHQWV�DQG�WKHLU�RUGHU�

6XFK� RUJDQLVDWLRQ� WULHV� WR� VROYH� WZR� SUREOHPV�� 7KH
HVVHQFH� RI� K\SHUWH[W� LV� WKH� DELOLW\� WR� WDNH� D� SDUWLFXODU
NH\ZRUG� ZLWKLQ� D� GRFXPHQW� DQG� DVVLJQ� LW� D� OLQN�� ZKLFK
SRLQWV�WR�DQRWKHU�GRFXPHQW�FDUU\LQJ�PRUH�LQIRUPDWLRQ�RQ
WKDW� NH\ZRUG�� 7KLV� LV� D� YHU\� ILQH� FRQFHSW�� EXW� FDQ
LQWURGXFH� D� ORW� RI� FRQIXVLRQ� LI� QRW� XVHG� SURSHUO\�
+\SHUWH[W�QRGHV�PD\�EH�OLQNHG�WRJHWKHU� LQ�D�PDQQHU� WKDW
FDQ� OHDYH� VWXGHQWV� FRQIXVHG� DV� WR� ZKHWKHU� RU� QRW� WKH\
PDGH� WKURXJK� DOO� RI� WKH� PDWHULDO� WKH\� VKRXOG� KDYH� >�@�
6XFK� D� V\VWHP� RI� OLQNV� PXVW� WKHUHIRUH� EH� FDUHIXOO\
GHVLJQHG��&RXUVHV�PDGH�ZLWK�RXU�DSSOLFDWLRQ�KDYH�D�OLQHDU
FKDSWHU�E\�FKDSWHU�RUJDQLVDWLRQ�� �/LQHDU�RUJDQLVDWLRQ� FDQ
EH� HDVLO\� IROORZHG� E\� VWXGHQWV� DQG� GRHV� QRW� OHDG� WR
FRQIXVLRQV�DV�FDQ�EH�WKH�FDVH�LQ�D�QHWZRUN�RI�K\SHUOLQNV�
7KLV� GRHV� QRW� PHDQ�� KRZHYHU�� WKDW� GRFXPHQWV� LQ� WKH
OLEUDU\�PD\�QRW� FRQWDLQ�K\SHUOLQNV��7KHVH� FDQ� VWLOO� H[LVW�
WKH\�DUH�MXVW�WUHDWHG�GLIIHUHQWO\�E\�WKH�DSSOLFDWLRQ��VHH�WKH
QH[W�VHFWLRQ�IRU�PRUH�GHWDLOV��

7KH�XVH�RI�K\SHUOLQNV� WR�ELQG�WKH�PDWHULDOV� WRJHWKHU
LQWR�D�FRXUVH��OLQNLQJ�YDULRXV�WRSLFV�XVLQJ�K\SHUOLQNV���FDQ
OHDG�WR�GLIILFXOWLHV�ZKHQ�D�WHDFKHU�ZDQWV�WR�SUHSDUH�D�QHZ
FRXUVH� E\� XVLQJ� PDWHULDOV� IURP� DQ� H[LVWLQJ� FRXUVH�� ,I
QRWKLQJ�HOVH��KH�KDV�WR�FRUUHFW�DOO�WKH�OLQNV�ZLWKLQ�YDULRXV
GRFXPHQWV� WR� SRLQW� WR� QHZ�PDWHULDOV�� ,Q� RXU� DSSOLFDWLRQ�
WKH�VWUXFWXUH�RI�PDWHULDOV�LQ�D�FRXUVH�LV�QRW�GLUHFWO\�UHODWHG
WR� PDWHULDOV� LQ� WKH� OLEUDU\� �LW� LV� VSHFLILHG� VHSDUDWHO\��
7KHUHIRUH�� PDWHULDOV� FDQ� EH� UHXVHG� YHU\� HDVLO\� DQG� QR
FRUUHFWLRQ�RI�K\SHUOLQNV��LV�QHFHVVDU\�

��� 7KH�XVHU�LQWHUIDFH
6WXGHQWV�FDQ�DFFHVV�WKH�GLJLWDO�OLEUDU\�ZLWK�D�:::

EURZVHU� �H�J��1HWVFDSH�� WKDW� VXSSRUWV� -DYD�� 7KH� GLVWDQFH
OHDUQLQJ� DSSOLFDWLRQ� LV� ZULWWHQ� LQ� -DYD� SURJUDPPLQJ
ODQJXDJH� DQG� KDQGOHV� VWXGHQW¶V� LQWHUDFWLRQV� ZLWK
HGXFDWLRQDO� PDWHULDOV�� $� YLHZ� RI� WKH� DSSOLFDWLRQ¶V� XVHU
LQWHUIDFH�FDQ�EH�VHHQ�LQ�)LJXUH���

7KH�XVHU�LQWHUIDFH�LV�GLYLGHG�LQWR���VHFWLRQV�
2Q�WKH�OHIW�VLGH��VWXGHQWV�VHH�WKH�FKDSWHU�EDVHG�OLQHDU

VWUXFWXUH� RI� D� FRXUVH�� 7KLV� LQFOXGHV� WKH� WLWOH� RI� WKH� WRSLF
�FKDSWHU��D�VWXGHQW�LV�FXUUHQWO\�VWXG\LQJ�DQG��LWV�VXEWRSLFV�
'LIIHUHQW� FRORXUV� DUH�XVHG� WR�PDUN� WKH� OHYHO� RI�GLIILFXOW\
RI�HDFK�WRSLF�

7KH�XSSHU�OHIW�SDUW�RI�WKH�ZLQGRZ�FRQWDLQV�D�VRUW�RI�D
PDS��RQO\� WH[W� LQ� WKH�FXUUHQW� LPSOHPHQWDWLRQ�� WKDW�VKRZV
KRZ�VWXGHQWV�JRW�WR�WKH�WRSLF�WKH\�DUH�FXUUHQWO\�VWXG\LQJ�

7KH� WRROEDU� LQFOXGHV� QDYLJDWLRQ� EXWWRQV� IRU�PRYLQJ
WR� WKH�QH[W�SUHYLRXV� VXEWRSLF�RU�XS� WR� WKH� WLWOH� WRSLF� LQ� D
OLQHDU�PDQQHU��2WKHU�EXWWRQV�ZLOO�DOVR�EH�LQFOXGHG��VXFK�DV
D�³VHQG�H�PDLO´�EXWWRQ��RU�³VWDUW�D� WHOHFRQIHUHQFH´�EXWWRQ
�WKH� ODWWHU� LI� WKH� VWXGHQW¶V� FRPSXWHU� LV� FRQQHFWHG� WR� D
QHWZRUN� SURYLGLQJ� HQRXJK� EDQGZLGWK� IRU
WHOHFRQIHUHQFLQJ��

7KH�PDLQ�SDUW�RI�WKH�DSSOLFDWLRQ¶V�ZLQGRZ��FRQWDLQV
PLQG�PDSV�RI�OHDUQLQJ�PDWHULDOV��DV�FDQ�EH�VHHQ�LQ�)LJXUH
���RU�OHDUQLQJ�PDWHULDOV�WKHPVHOYHV��0LQG�PDSV�DUH�GUDZQ
DFFRUGLQJ� WR� WKH� RUJDQLVDWLRQ� RI� PDWHULDOV� LQ� WKH� GLJLWDO
OLEUDU\�� 7KH� WLWOH� RI� WKH� WRSLF� D� VWXGHQW� LV� FXUUHQWO\
VWXG\LQJ� LV� GLVSOD\HG� DV� WKH� FHQWUDO� FRQFHSW� RI� WKH�PLQG
PDS� ZLWK� LWV� UHODWHG� VXEFRQFHSWV� SRVLWLRQHG� DURXQG� WKH
FHQWUH�� 1RWH� WKDW� WKHVH� VXEFRQFHSWV� GR� QRW� QHFHVVDULO\
FRUUHVSRQG�H[DFWO\�ZLWK�WKH�VXEWRSLFV�RI�WKH�PDLQ�WRSLF�DV
GLVSOD\HG�RQ�WKH�OHIW�SDUW�RI�WKH�VFUHHQ��WKH\�DUH�XVXDOO\�D
VXSHUVHW� RI� VXEWRSLFV��� 7KH� VXEFRQFHSWV� WKDW� GR
FRUUHVSRQG� DUH� PDUNHG� ZLWK� D� VSHFLDO� WDJ�� :KHQ� PLQG
PDSV� DUH� QRW� GLVSOD\HG�� WKLV� ZLQGRZ� GLVSOD\V� WKH� DFWXDO
OHDUQLQJ�PDWHULDOV�

6WXGHQWV� FDQ� QDYLJDWH� WKURXJK� D� FRXUVH� LQ� YDULRXV
ZD\V�
�� E\�FOLFNLQJ�RQ�WKH�QH[W�SUHYLRXV�EXWWRQV��VWXGHQWV�FDQ

EURZVH� WKH� PDWHULDOV� LQ� D� OLQHDU� PDQQHU�� DV
UHFRPPHQGHG�E\�WKH�WHDFKHU��:KHQ�QDYLJDWLQJ�LQ�WKLV
ZD\��VWXGHQWV�FDQ�EH�VXUH�WKDW�WKH\�VWXGLHG�WKURXJK�DOO
RI�WKH�UHTXLUHG�PDWHULDOV�

�� ZKHQ�PLQG�PDSV� DUH� GLVSOD\HG�� VWXGHQWV� FDQ� EURZVH
WKH� PDWHULDOV� E\� FOLFNLQJ� RQ� FRQFHSWV� ZLWKLQ� PLQG
PDSV��$V�QRWHG�EHIRUH�� LW� LV�QRW�QHFHVVDU\� IRU� D� WRSLF
DQG� LWV� VXEWRSLFV�� GHILQHG� E\� D� WHDFKHU� DV� UHTXLUHG
PDWHULDOV�D�VWXGHQW�VKRXOG�VWXG\��DQG�GLVSOD\HG�RQ�WKH
OHIW� VLGH�RI� WKH�ZLQGRZ�� WR�GLUHFWO\� FRUUHVSRQG� WR� WKH
PLQG� PDS� RI� WKDW� SDUWLFXODU� WRSLF�� 7KH� PLQG� PDS
XVXDOO\�LQFOXGHV�PRUH�LWHPV�IRU�D�SDUWLFXODU�WRSLF�WKDQ
VWXGHQWV� DUH� UHTXLUHG� WR� OHDUQ� IRU� D� FRXUVH�� 6XFK
RUJDQLVDWLRQ� RI� PDWHULDOV� HQFRXUDJHV� VWXGHQWV� WR



H[SORUH� QHZ� WRSLFV�� ZKLFK� DUH� UHODWHG� WR� D� SDUWLFXODU
WRSLF�� EXW� DUH� QRW� FRQVLGHUHG� DV� UHTXLUHG� NQRZOHGJH�
:KHQ� VWXGHQWV� FKRRVH� D� WRSLF� WKDW� LV� QRW� SDUW� RI� D
GHVLJQHG�FRXUVH��WKH�WRSLF�RSHQV�XS�LQ�D�QHZ�ZLQGRZ
�FRQWDLQLQJ�RQO\�WKH�K\SHUWH[W�DQG�PLQG�PDSV��ZLWKRXW
WKH�WRROEDU�DQG�WKH�OLVW�RI�FKDSWHUV���6WXGHQWV�DUH� WKHQ
IUHH� WR� H[SORUH� WKDW� WRSLF�� :KHQ� WKH\� ILQLVK�� WKH\
VLPSO\�FORVH�WKH�ZLQGRZ�DQG�FRQWLQXH�ZKHUH�WKH\�OHIW
RII� �VRPHZKHUH� LQ� WKH� PLGGOH� RI� PDWHULDOV� WKH\� DUH
UHTXLUHG� WR� VWXG\��� 7KLV� HQVXUHV� WKDW� ZKHQ� VWXGHQWV
ZDQGHU� DZD\�� H[SORULQJ� QHZ�PDWHULDOV� DQG� IROORZLQJ
K\SHUOLQNV�� WKH\�DOZD\V�FRPH�EDFN�WR� WKH� WRSLF� LQ� WKH
UHTXLUHG�SDUW�RI�PDWHULDOV��WKH\�ODVW�VWXGLHG�

�� ZKHQ�PDWHULDOV�DUH�GLVSOD\HG��VWXGHQWV�FDQ�QDYLJDWH�E\
FOLFNLQJ� RQ� K\SHUWH[W� OLQNV� ZLWKLQ� WKH� PDWHULDOV�� $V
ZKHQ�H[SORULQJ�QRQ�UHTXLUHG�WRSLFV�ZLWK�PLQG�PDSV��D
QHZ�ZLQGRZ�RSHQV�XS�ZLWK�WKH�FRQWHQWV�RI�K\SHUOLQN�
:KHQ� VWXGHQWV� ILQLVK� ZLWK� EURZVLQJ�� WKH\� FORVH� WKH
ZLQGRZ�DQG�UHWXUQ�WR�WKH�WRSLF��WKH\�ODVW�VWXGLHG�

,Q� DGGLWLRQ� WR� DOO� WKH� IHDWXUHV� GHVFULEHG��ZH�SODQ� WR
DGG�WKH�SRVVLELOLW\�RI�GLVSOD\LQJ�OLVWV�RI�SDUWLFXODU�W\SHV�RI
PDWHULDOV�WR�VWXGHQWV��)RU�H[DPSOH��VWXGHQWV�PLJKW�QHHG�D
OLVW�RI�DOO�WKH�WHVW�TXHVWLRQV�LQ�WKH�FRXUVH��PXOWLSOH�FKRLFH
TXHVWLRQV� RU� OHDUQ�E\�GRLQJ� H[DPSOHV��� D� OLVW� RI� DOO� WKH
PRYLHV� RU� DQLPDWLRQV� RU� D� OLVW� RI� WRSLFV� RI� D� SDUWLFXODU
GLIILFXOW\� OHYHO�� 6XFK� D� OLVW�ZRXOG� WKHQ� EH� GLVSOD\HG� DQG
VWXGHQWV�FRXOG�TXLFNO\�EURZVH�LWV�FRQWHQW�

��� 0DNLQJ�WKH�DSSOLFDWLRQ�DYDLODEOH�WR
VWXGHQWV
,I� ZH� ZDQW� VWXGHQWV� WR� EH� DEOH� WR� XVH� RXU� GLVWDQFH

OHDUQLQJ� DSSOLFDWLRQ� DW� KRPH�� ZH� KDYH� WR� SURYLGH� WKHP
ZLWK�DFFHVV� WR� WKH�GLJLWDO� OLEUDU\��7KH�DSSOLFDWLRQ�LWVHOI� LV
EDVHG� RQ� :::� DQG� -DYD�� ZKLFK� DUH� WZR� ,QWHUQHW
FRQFHSWV�DQG�LV�WKHUHIRUH�VXLWHG�IRU�XVH�RYHU� WKH�,QWHUQHW�
7KH�LGHD�RI�D�ODUJH�GLJLWDO�OLEUDU\��ZKLFK�ZRXOG�UHVLGH�RQ�D
VHUYHU� VRPHZKHUH� RQ� WKH� QHWZRUN�� IXUWKHU� HPSKDVLVHV
VXFK�D�FRQFHSW��,I�JRRG�QHWZRUN�LQIUDVWUXFWXUH�LV�DYDLODEOH�
WKH�DSSOLFDWLRQ�FDQ�EH�UHDGLO\�XVHG�RYHU�WKH�QHWZRUN�

7KH�RQO\�KXJH�SUREOHP�LV� WKDW�PRVW�VWXGHQWV�GR�QRW
KDYH�KLJK�EDQGZLGWK�QHWZRUN�FRQQHFWLRQV� WR� WKHLU�KRPHV
RU� DW� WKH� FDPSXV�� :KDW� WKH\� XVXDOO\� KDYH� LV� D� PRGHP
FRQQHFWLRQ�RU�SHUKDSV� D� EDVLF�UDWH� ,6'1�FRQQHFWLRQ�� EXW
VLQFH�OHDUQLQJ�WDNHV�WLPH��WKHVH�DUH�IDU�WRR�H[SHQVLYH��DQG
DOVR� GR� QRW� KDYH� HQRXJK� EDQGZLGWK� IRU� WUDQVIHU� RI� JRRG
TXDOLW\� YLGHR� PDWHULDOV�� WKDW� DUH� DQ� HVVHQWLDO� SDUW� RI
FRXUVHV��0DNLQJ�&'�520V�DQG�GLVWULEXWLQJ�WKHP�DPRQJ
VWXGHQWV�PLJKW�VHHP�OLNH�D�JRRG�VROXWLRQ��EXW�&'�520V
FDQ�EH�RQO\�EH�XVHG�IRU�GLVWULEXWLRQ�RI�D�VLQJOH�FRXUVH�RU
MXVW�D�SDUW�RI�D�FRXUVH�WR�VWXGHQWV��YLGHR�PDWHULDOV�FDQ�DOVR
ILOO� D� &'�520� YHU\� TXLFNO\��� 7KH� FRQFHSW� RI� D� GLJLWDO
OLEUDU\� FRQWDLQLQJ� QRW� RQO\� PDWHULDOV� D� VWXGHQW� KDV� WR
OHDUQ��EXW�DOVR�RWKHU�XVHIXO�PDWHULDOV�FDQ�QRW�EH�VXSSRUWHG
XVLQJ� &'�520V�� VLQFH� WKH\� GR� QRW� FRQWDLQ� HQRXJK
VWRUDJH�VSDFH�

$� SRVVLEOH� VROXWLRQ� WR� WKLV� SUREOHP� DURVH� IURP
8QLYHUVLW\�RI�/MXEOMDQD¶V� FR�RSHUDWLRQ� LQ� WKH�$&76�$&�
���� 60$6+� �6WRUDJH� IRU� 0XOWLPHGLD� $SSOLFDWLRQV

)LJXUH����$SSOLFDWLRQ¶V�XVHU�LQWHUIDFH



6\VWHPV�LQ�WKH�+RPH��SURMHFW��7KH�JRDO�RI� WKLV�SURMHFW� LV
WR� GHYHORS� D� PDVV� VWRUDJH� GHYLFH� �FDOOHG� &20%2�� IRU
KRPH�XVDJH��WKDW�FDQ�VWRUH����*%��RU�HYHQ�PRUH��RI�GDWD�
7KH�GHYLFH�FRQVLVWV�RI�D�OLQHDU�WDSH�GULYH��FRXSOHG�ZLWK�D
KDUG� GLVN� XVHG� IRU� FDFKLQJ� GDWD� IURP� WDSH� �WKLV� JLYHV� LW
QHDU�UDQGRP� DFFHVV� WR� GDWD��� 7KH� VWRUDJH� GHYLFH¶V� PDLQ
SXUSRVH� LV� WR� UHFRUG� FDEOH�79� 03(*��� GLJLWDO� YLGHR
VWUHDPV�� EXW� LW� FDQ� DOVR� EH� FRQQHFWHG� WR� D� FRPSXWHU� DQG
XVHG�DV�D�PDVV�VWRUDJH�GHYLFH�

)RU�RXU�DSSOLFDWLRQ��WKLV�PHDQV��WKDW�WKH�ZKROH�GLJLWDO
OLEUDU\� FRXOG� EH� VWRUHG� RQ� D� VLQJOH� WDSH�� (DFK� VWXGHQW
ZRXOG� WKHQ� REWDLQ� D� FRS\� RI� VXFK� D� WDSH� DQG� �SURYLGHG
KH�VKH�KDV�WKH�PDVV�VWRUDJH�GHYLFH�DW�KRPH��FRXOG�UXQ�RXU
DSSOLFDWLRQ�DW�KRPH�ZLWKRXW� WKH�QHHG� IRU� D� FRQVWDQW�KLJK
EDQGZLGWK� QHWZRUN� FRQQHFWLRQ��:H� DUH� LQYHVWLJDWLQJ� WKH
XVDELOLW\�RI�VXFK�D�V\VWHP�IRU�GLVWDQFH�OHDUQLQJ�

��� ,QWHJUDWLRQ� RI� WKH� GLVWDQFH� OHDUQLQJ
DSSOLFDWLRQ�ZLWK�WKH�PDVV�VWRUDJH�GHYLFH
:KHQ� ZH� GHVLJQHG� WKH� VWUXFWXUH� RI� WKH� GLVWDQFH

OHDUQLQJ� DSSOLFDWLRQ�� ZH� WULHG� WR� PDNH� LW� DV� JHQHUDO� DV
SRVVLEOH��7KLV�PHDQV�WKDW�WKH�DSSOLFDWLRQ�FDQ�EH�XVHG�ZLWK
RU�ZLWKRXW�D�ORFDO�PDVV�VWRUDJH�GHYLFH��,Q�RUGHU�WR�UXQ�WKH
DSSOLFDWLRQ� RYHU� WKH� QHWZRUN�� D� VWXGHQW� RQO\� QHHGV� D
:::�EURZVHU��,I�D�VWXGHQW�ZDQWV�WR�XVH�WKH�PDVV�VWRUDJH

GHYLFH��DQ�DGGLWLRQDO�LQWHUIDFH�EHWZHHQ�WKH�DSSOLFDWLRQ�DQG
WKH� VWRUDJH� GHYLFH� LV� QHHGHG�� 7KLV� LQWHUIDFH� KLGHV� WKH
VWRUDJH�V\VWHP�IURP�WKH�DSSOLFDWLRQ�

7KH� ZKROH� GLVWDQFH� OHDUQLQJ� DSSOLFDWLRQ� FDQ� EH
GLYLGHG�LQWR�WKUHH�VRIWZDUH�OD\HUV�
�� WKH� DSSOLFDWLRQ¶V� XVHU� LQWHUIDFH� UXQQLQJ� LQ� D� :::

EURZVHU� DQG� KDQGOLQJ� OHDUQHU¶V� LQWHUDFWLRQV� ZLWK
OHDUQLQJ�PDWHULDOV�

�� WKH� LQWHUIDFH� OD\HU� UXQQLQJ� DV� D�:::� VHUYHU� RQ� WKH
OHDUQHU¶V� PDFKLQH� DQG� KDQGOLQJ� LQWHUDFWLRQV� EHWZHHQ
WKH� XVHU� LQWHUIDFH� DQG� WKH� PDVV� VWRUDJH� GHYLFH
�UHTXHVWV�IRU�GDWD������

�� WKH�PDVV�VWRUDJH�GHYLFH�PDQDJHPHQW�OD\HU�

:KHQ� D� VWXGHQW� LQWHUDFWV� ZLWK� WKH� XVHU� LQWHUIDFH
�OHDUQV��� UHTXHVWV� IRU� GLIIHUHQW� HGXFDWLRQ� PDWHULDOV� DUH
JHQHUDWHG�DQG�WUDQVIHUUHG�WKURXJK�WKH�LQWHUIDFH�OD\HU�WR�WKH
PDQDJHPHQW�RI� WKH� ORFDO�PDVV� VWRUDJH�GHYLFH��ZKHUH� ILOH
UHTXHVWV�DUH�SURFHVVHG��7KLV� VWUXFWXUH� LV� VKRZQ� LQ�)LJXUH
��

7KH�LQWHUIDFH�EHWZHHQ�WKH�DSSOLFDWLRQ�DQG�WKH�VWRUDJH
XQLW� LV� D� VLPSOH�:::�VHUYHU��ZKLFK� LV� XVHG� WR� UHGLUHFW
ILOH�UHTXHVWV�WR�WKH�FRQWUROOHU�RI�WKH�VWRUDJH�V\VWHP�DQG�WR
VHQG�ILOHV�EDFN�WR�WKH�:::�EURZVHU�

7KH� ODVW� VRIWZDUH� OD\HU� LV� WKH� PDVV� VWRUDJH� GHYLFH
FRQWUROOHU�� &RQWUROOHU� FRPPXQLFDWHV� ZLWK� WKH� :::

+DUG
GLVN

0DVV�VWRUDJH
LQWHUIDFH

:::�VHUYHU

0DVV�VWRUDJH
FRQWUROOHU7DSH

8VHU�LQWHUIDFH

:::�EURZVHU

1HWZRUN��
,QWHUQHW

/RFDO�PDVV
VWRUDJH
GHYLFH

)LJXUH����6WUXFWXUH�RI�WKH�UHPRWH�HGXFDWLRQ�DSSOLFDWLRQ�



VHUYHU�RQ�WKH�XSSHU�OD\HU�DQG�FRQWUROV�WKH�RSHUDWLRQ�RI�WKH
VWRUDJH�V\VWHP��7KH�WDVNV�RI�WKLV�VRIWZDUH�OD\HU�DUH�
�� RUJDQLVDWLRQ� DQG� VWRUDJH� RI� PXOWLPHGLD� ILOHV� LQWR

DSSURSULDWH�VWUXFWXUHV�RQ�WKH�WDSH�
�� PDQDJHPHQW�RI�GDWD�ILOHV��RQ�GLVN�DQG�PDJQHWLF�WDSH��
�� FRS\LQJ� RI� ILOHV� �FDFKLQJ�� IURP� WDSH� WR� GLVN� DQG� YLFH

YHUVD�
�� PDQDJHPHQW�RI�WKH�WDEOH�RI�FRQWHQWV�ZLWK� LQIRUPDWLRQ

DERXW�ILOHV�VWRUHG�RQ�WDSH�

7KH� GLVWDQFH� OHDUQLQJ� DSSOLFDWLRQ� UXQV� LQ� D� :::
EURZVHU� DQG� FDQ� DFFHVV� GDWD� HLWKHU� IURP� WKH� QHWZRUN
�,QWHUQHW�� RU� IURP� WKH� PDVV� VWRUDJH� GHYLFH� �FDOOHG
&20%2���7KH�&20%2�GHYLFH�FRQVLVWV�RI� WZR�GLIIHUHQW
VWRUDJH� XQLWV�� D� PDJQHWLF� WDSH� SURYLGLQJ� ODUJH� VWRUDJH
FDSDFLW\� ���� *E�� DQG� VXSSRUWLQJ� H[FKDQJH� RI� GLIIHUHQW
WDSHV�DQG�D�KDUG�GLVN�ZLWK�PXFK�IDVWHU�DFFHVV�DQG�VPDOOHU
VWRUDJH�FDSDFLW\����*E��

$OO�RI�WKH�FRXUVHZDUH�ILOHV�DUH�VWRUHG�RQ�WDSH��ZKLOH
KDUG�GLVN�LV�XVHG�IRU�FDFKLQJ�WKHVH�ILOHV�DQG�WKXV�SURYLGLQJ
QHDU�UDQGRP�DFFHVV�WR�OHDUQLQJ�PDWHULDOV��:KHQ�D�OHDUQHU
UHTXHVWV� D� ILOH� WR� EH� ORDGHG� IURP� &20%2�� WKH� UHTXHVW
WUDYHOV� IURP� WKH� :::� EURZVHU� WR� WKH� VLPSOH� :::
VHUYHU��7KH�VHUYHU�WULHV�WR�ORDG�WKH�UHTXHVWHG�ILOH�IURP�WKH
&20%2¶V�KDUG�GLVN��,I�WKH�ILOH�LV�RQ�WKH�GLVN��LW�LV�VHQW�WR
WKH�EURZVHU� LPPHGLDWHO\��RWKHUZLVH� WKH� UHTXHVW� LV� VHQW� WR
WKH�WDSH�FRQWUROOHU��7KH�FRQWUROOHU�WKHQ�FRSLHV�WKH�UHTXLUHG
ILOH� IURP� WDSH� WR�KDUG�GLVN��:KHQ� WKH� ILOH� LV� VXFFHVVIXOO\
FRSLHG��WKH�:::�VHUYHU�VHQGV�LW�WR�WKH�EURZVHU�

:H�DUH�DOVR�ZRUNLQJ�RQ�VRPH�SUH�FDFKLQJ�VWUDWHJLHV�
WKDW�ZRXOG�RSWLPLVH�WKH�SURFHVV�RI�FRS\LQJ�ILOHV�IURP�WDSH
WR� GLVN� DQG� UHGXFH� WKH� QHHG� IRU� VXFK� FRS\LQJ�� 7KHVH
VWUDWHJLHV�WDNH�LQWR�FRQVLGHUDWLRQ�WKH�VWUXFWXUH�RI�OHDUQLQJ
PDWHULDOV�� WKHLU� GLYLVLRQ� LQWR� PLQGPDSV� DQG� WKH� OLQHDU
VWUXFWXUH� RI� LQGLYLGXDO� FRXUVHV�� $Q� RSWLPLVHG� DOJRULWKP
FDQ�EH�XVHG�IRU�LQLWLDO�VWRUDJH��ZULWLQJ��RI�ILOHV�WR�WDSH�DV
ZHOO�DV�UHWULHYDO�RI�ILOHV�IURP�WDSH�WR�KDUG�GLVN�

��� &RQFOXVLRQ
7KH� PRWLYDWLRQ� EHKLQG� WKH� GHYHORSPHQW� RI� RXU

GLVWDQFH� OHDUQLQJ�DSSOLFDWLRQ� LV� WR� LQFUHDVH� WKH� LQWHUHVW�RI
WHDFKHUV� IRU� GHYHORSPHQW� RI� LQWHUDFWLYH� PXOWLPHGLD
PDWHULDOV� DQG� DOVR� WR� HQFRXUDJH� WKH� FR�RSHUDWLRQ� DPRQJ
WHDFKHUV�ZKHQ�GHYHORSLQJ�VXFK�PDWHULDOV�DQG�FRXUVHV��:H
IHHO� WKDW� RXU� LGHD� RI� D� GLJLWDO� OLEUDU\� RI� FRXUVHZDUH
SURYLGHV� JRRG� EDVLV� IRU� VXFK� FR�RSHUDWLRQ�� ,W� DOORZV
PDWHULDOV�LQ�WKH�GLJLWDO�OLEUDU\�WR�EH�XVHG�DQG�UHXVHG�YHU\
HDVLO\�DQG�DOVR�HQFRXUDJHV�VWXGHQWV�WR�H[SORUH�QHZ�WRSLFV
DV�WKH\�VWXG\�WKURXJK�WKH�UHTXLUHG�SDWK�RI�D�FRXUVH�

2Q� WKH� RWKHU� KDQG��ZH� DUH� WU\LQJ� KDUG� WR�PDNH� WKLV
DSSOLFDWLRQ� DFFHVVLEOH� WR� VWXGHQWV� HYHU\ZKHUH�� QRW� MXVW� DW
WKH� XQLYHUVLW\�� ZKHUH� JRRG� QHWZRUN� LQIUDVWUXFWXUH� LV

SUHVHQW��EXW�DOVR�DW�KRPH��:H�KRSH��WKDW�RXU�LQYROYHPHQW
LQ�WKH�$&76�SURMHFW�ZLOO�PDNH�WKLV�SRVVLEOH�

&XUUHQWO\�� ZH� DUH� JUDGXDOO\� LPSURYLQJ� WKH
DSSOLFDWLRQ�� DGGLQJ� QHZ� IHDWXUHV� DQG� LPSURYLQJ� WKH
UHVSRQVH� RI� WKH� &20%2� V\VWHP�� 8VHU� WULDOV� ZLOO� EH
FDUULHG� RQ� LQ� WKH� ����� VSULQJ� VHPHVWHU� ZLWK� �WK� JUDGH
VWXGHQWV� RI� FRPSXWHU� VFLHQFH� DW� WKH� 8QLYHUVLW\� RI
/MXEOMDQD�

�� $FNQRZOHGJPHQWV
7KH�DXWKRUV� WKDQN�DOO� WKH�PHPEHUV�RI�8QLYHUVLW\�RI

/MXEOMDQD� 60$6+� JURXS�� HVSHFLDOO\� SURI�� 6DãD� 'LYMDN�
SURI�� -XUH� 7DVLþ�� GU�� $OHã� /HRQDUGLV�� GU�� -DVQD� 0DYHU�
8UEDQ�%XUQLN�DQG�$QGUHM�.RãLU�
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