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8VLQJ�&RPSXWHU�0HGLDWHG�&RPPXQLFDWLRQ�DQG�
&ROODERUDWLRQ�LQ�$UFKLWHFWXUDO�'HVLJQ�(GXFDWLRQ��

,QYHVWLJDWLQJ�WKH�9LUWXDO�&ODVVURRP�
�

%\��
'U��6DPLU�6DGHN�+RVQ\�

$VVRFLDWH�3URI��RI�$UFKLWHFWXUH��$LQ�6KDPV�8QLYHUVLW\��
'U��$VKUDI�0RKDPHG�$EGHO�0RKVHQ�

$VVLVWDQW�3URI��RI�$UFKLWHFWXUH��$LQ�6KDPV�8QLYHUVLW\�
�
.H\ZRUGV��
�
&RPSXWHU�0HGLWDWHG� &RPPXQLFDWLRQ� DQG� &ROODERUDWLRQ�� 9LUWXDO� &ODVVURRP��
GLJLWDO�GHVLJQ�PHGLD��DUFKLWHFWXUDO�HGXFDWLRQ�
�
$EVWUDFW�� �
�
7KLV� SDSHU� DUJXHV� WKDW� WHDFKLQJ� DQG� OHDUQLQJ� DUH� VHHQ� DV� D� FROODERUDWLYH�
VRFLDO� SURFHVV� LQ�ZKLFK� WZR� RU�PRUH� SDUWLFLSDQWV� LQ� WKH� HGXFDWLRQDO� SURFHVV�
ZRUN�WRJHWKHU�WRZDUGV�D�FRPPRQ�HGXFDWLRQDO�JRDO���7KLV�LV�DFKLHYHG�WKURXJK�
D� 9LUWXDO� &ODVVURRP� ZKLFK� H[WHQGV� WKH� WHFKQRORJLFDO� WRROV� LQYROYHG� LQ�
DUFKLWHFWXUDO� DXWKRULQJ�� E\� LQFOXGLQJ� FRPPXQLFDWLRQDO� IDFWRUV� OLNH� GLVFXVVLRQ�
DQG� QHJRWLDWLRQ� LQ� WKH� GHVLJQ� F\FOH� WKURXJK� DFWLYHO\� XVLQJ� &RPSXWHU�
0HGLWDWHG�&RPPXQLFDWLRQ����
7KH�SDSHU�GHVFULEHV�H[SHULHQFHV�DQG� UHVXOWV�RI� XWLOL]LQJ�&RPSXWHU�0HGLDWHG�
&RPPXQLFDWLRQ� VWUXFWXUHG� WR� FUHDWH� D� YLUWXDO� FODVVURRP� WKDW� KDV� EHHQ�
FRQGXFWHG� LQ� RQH� RI� WKH� SRVWJUDGXDWH� FRXUVHV� DW� WKH� 'HSDUWPHQW� RI�
$UFKLWHFWXUH�� $LQ� 6KDPV� 8QLYHUVLW\�� GXULQJ� WKH� DFDGHPLF� \HDU� �����������
(PSKDVLV� LV� SODFHG� RQ� SRWHQWLDOV� RI� WKH� WHFKQRORJ\�� SUREOHPV� HQFRXQWHUHG�
GXULQJ� LPSOHPHQWDWLRQ� DQG� JXLGHOLQHV� IRU� XVLQJ� WKH� WHFKQRORJ\� VXFFHVVIXOO\�
DQG�HQULFKLQJ�WKH�HGXFDWLRQDO�SURFHVV��
�
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,QWURGXFWLRQ��
�
,W� KDV� EHHQ� DUJXHG� WKDW� WKH� DUFKLWHFWXUDO� GHVLJQ� SURFHVV� LV� HQYLVLRQHG�DV� D�
VRFLDO�SURFHVV�LQ�ZKLFK�WZR�RU�PRUH�SDUWLFLSDQWV�FRPPXQLFDWH�ZLWK�HDFK�RWKHU�
WR�UHDFK�DQ�DJUHHPHQW�DERXW�DQ�DUWLIDFW�>:RMWRZLF]������@���
&RPSXWHU�0HGLWDWHG� &RPPXQLFDWLRQ� WKURXJK� KLJK�VSHHG� QHWZRUNV�� DQG�
DGYDQFHG� FRPSXWDWLRQDO� WHFKQRORJLHV� UHSUHVHQWHG� LQ� UHDO�WLPH� DQLPDWLRQ�
VRIWZDUH�� KDV� JUHDWO\� DIIHFWHG� WKLV� FRPPXQLFDWLRQ� EHWZHHQ� WKH� GLIIHUHQW�
SDUWLFLSDQWV� LQ� WKH� DUFKLWHFWXUDO� GHVLJQ� SURFHVV� WKXV� LQWURGXFLQJ� D� QHZ� WHUP��
WKH� 9LUWXDO� &ODVVURRP� ZKLFK� H[WHQGV� WKH� WHFKQRORJLFDO� WRROV� LQYROYHG� LQ�
DUFKLWHFWXUDO� DXWKRULQJ�� E\� LQFOXGLQJ� FRPPXQLFDWLRQDO� IDFWRUV� OLNH� GLVFXVVLRQ�
DQG�QHJRWLDWLRQ�LQ�WKH�GHVLJQ�F\FOH��7KHVH�IDFWRUV�KDYH�DOZD\V�EHHQ�D�SDUW�RI�
WKH� GHVLJQ� SURFHVV�� EXW� E\� DFWLYHO\� XVLQJ� WHOHFRPPXQLFDWLRQ� WHFKQRORJ\��
WKHVH�SDUWV�RI�WKH�SURFHVV�FRXOG�EH�PXFK�PRUH�H[SORLWHG��7KLV�FDQ�DVVHUW�WKDW�
DUFKLWHFWXUDO�GHVLJQ�HGXFDWLRQ�LQ�D�9LUWXDO�&ODVVURRP�LV�IXQGDPHQWDOO\�D�VRFLDO�
SURFHVV��LQ�ZKLFK�GLVFXVVLRQ�DQG�QHJRWLDWLRQ�LV�FRQVWDQWO\�SRVVLEOH��
�
$GYDQFHPHQWV� LQ� FRPSXWDWLRQDO� DQG� WHOHFRPPXQLFDWLRQ� WHFKQRORJ\� DUH�
DIIHFWLQJ�PDQ\�EXVLQHVV�DUHDV��LQFOXGLQJ�WKH�DUFKLWHFWXUDO�GHVLJQ�SURIHVVLRQ���
,Q� WKH� HDUO\� SKDVHV� RI�&$'�PDWXUDWLRQ� VWDUWLQJ� IURP� WKH� ����
V�� WKH� GHVLJQ�
SURFHVV�ZDV�SHUFHLYHG�DV�PRUH�RU�OHVV�DQ�LQGLYLGXDO�DQG�WHFKQLFDO�SURFHVV��LQ�
ZKLFK� D� GHVLJQHU� XVHV� D� FRPSXWHU� IRU� DQDO\VLV�� SUHVHQWDWLRQ� DQG� PDNLQJ�
FRQVWUXFWLRQ�GRFXPHQWDWLRQ�>.YDQ������@��$Q\�FRRSHUDWLRQ�EHWZHHQ�GHVLJQHUV�
ZDV�DFFRPSOLVKHG�E\�SK\VLFDO�PHHWLQJV��RU�E\�SK\VLFDO�GHOLYHU\�RI�GDWD�RU�E\�
XVLQJ�VKDUHG�LQIRUPDWLRQ�GDWDEDVHV���
�
5HFHQWO\�� PRUH� HPSKDVLV� LV� SODFHG� RQ� QHWZRUNHG� FRPSXWLQJ�� ZLWK� WKH� IDVW�
JURZWK� RI� WKH� :RUOG� :LGH� :HE� �ZZZ��� JLYLQJ� ULVH� WR� PRUH� DZDUHQHVV� IRU�
VRFLDO�DQG�LQWHUSHUVRQDO�DVSHFWV�LQ�GHVLJQ�ZRUN��
�
7KH�9LUWXDO�&ODVVURRP�SHUIHFWO\�ILWV�LQWR�WKLV�QHZ�ZDYH�RI�GHYHORSPHQWV�LQ�WKH�
DUFKLWHFWXUDO� GHVLJQ� SURIHVVLRQ�� LQ� ZKLFK� QHWZRUNHG� &$'� DQG� YLUWXDO�
DUFKLWHFWXUH� DUH� WKH� NH\ZRUGV�� 7KH� 9LUWXDO� &ODVVURRP� FRQFHLYHV� WKH�
DUFKLWHFWXUDO� GHVLJQ� HGXFDWLRQ� SURFHVV� QRW� RQO\� DV� D� WHFKQLFDO� SURFHVV�� EXW�
DOVR� DV� D� VRFLDO�FROODERUDWLYH� RQH�� 7KLV� LV� FRKHUHQW� WR� WKH� DFWXDO� GHVLJQ�
SURFHVV�� LQ�ZKLFK�DERXW��������RI� WKH� WRWDO� WLPH� LV�VSHQG�RQ�FRPPXQLFDWLRQ�
>%URDGEHQW�� ����@�� 7KH� VRFLDO�FROODERUDWLYH� SURFHVV� FDQ� EH� VHHQ� DV� DQ�
DGGLWLRQ�WR�WKH�WHFKQLFDO�SURFHVV��LQ�ZKLFK�FRPPXQLFDWLRQ��ZKHWKHU�GLVFXVVLRQ�
RU�QHJRWLDWLRQ��FDQ�OHDG�WR�FODULW\�DQG�D�EHWWHU�LQVLJKW�ZKHQ�PDNLQJ�DQ\�GHVLJQ�
GHFLVLRQV�� 6XPPDUL]LQJ�� WKH� 9LUWXDO� &ODVVURRP� FDQ� EH� XVHG� LQ� HGXFDWLRQDO�
VLWXDWLRQV� DV� D� SUDFWLFDO� PHWKRG� WR� WHDFK� VWXGHQWV� &$'� DQG� LPDJLQJ� WRROV��
DQG�WR�JHW�WKHP�PRUH�DFTXDLQWHG�ZLWK�WKH�GLJLWDO�DUFKLWHFWXUDO�GHVLJQ�SURFHVV��
�
7KH�3URMHFW��
�
2ULJLQDOO\��SRVWJUDGXDWH�FRXUVHV�LQ�DUFKLWHFWXUH�DUH�FRQGXFWHG�LQ�FODVVURRPV���
6WDUWLQJ�RQ�6HSWHPEHU����������VWDII�PHPEHUV�DQG�SRVWJUDGXDWH�VWXGHQWV�DW�
WKH� 'HSDUWPHQW� RI� $UFKLWHFWXUH�� $LQ� 6KDPV� 8QLYHUVLW\�� WRRN� WKH� LQLWLDWLYH� WR�
HVWDEOLVK� D� 9LUWXDO� &ODVVURRP�:RUNVKRS�� WKURXJK� WKH� FRXUVH� RIIHUHG� E\� WKH�
WLWOH���$GYDQFHG�&RPSXWHU�$SSOLFDWLRQV�LQ�$UFKLWHFWXUH���
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7KLV�ZRUNVKRS�HQWLWOHG� WKH�9LUWXDO�+DWVKHSVXW�7HPSOH�� ODVWHG� IRU�DOPRVW� WZR�
PRQWKV�� LW� LQFOXGHG� FROODERUDWLRQ� DQG� GDWD� VKDULQJ� EHWZHHQ� DOO� SDUWLFLSDQWV��
VWXGHQWV�DQG�VWDII�PHPEHUV��RYHU�ORQJ�GLVWDQFH��WR�FRQVWUXFW�D�9LUWXDO�7HPSOH�
WKDW� FDQ� EH� XVHG� LQ� &RXUVHV� RI� +LVWRU\� DQG� 7KHRULHV� RI� $UFKLWHFWXUH�� � 7KH�
FRQVWUXFWLRQ�RI�WKLV�9LUWXDO�7HPSOH�ZHQW�WKURXJK�DOO�WKH�ZHOO�NQRZQ�SKDVHV�RI�
WKH� GHVLJQ� F\FOH�� DQDO\VLV�� V\QWKHVLV� DQG� HYDOXDWLRQ�� 7KH� 7HPSOH� LV� WR� EH�
QDYLJDWHG� LQWHUDFWLYHO\�E\�DQ\�XVHU� WR�UHYHDO� LWV�KLVWRU\��FRQFHSWV�DQG�EHDXW\�
IRU�VWXGHQWV��UHVHDUFKHUV�DQG�KLVWRU\�ORYHUV��
�
3DUWLFLSDWLQJ�VWXGHQWV�ZHUH�GLYLGHG�LQ�IRXU� WHDPV�RI� IRXUV�DQG�ILYHV��ZLWK�WZR�
REMHFWLYHV�� 7KH� ILUVW� ZDV� WR� WHVW� WKH� FRQYLFWLRQ� WKDW� GHVLJQ� FROODERUDWLRQ� DQG�
FRPPXQLFDWLRQ� RYHU� ORQJ� GLVWDQFH� FRXOG� EH� SRVVLEOH�� 7KH� VHFRQG� REMHFWLYH�
ZDV�WR�FROODERUDWLYHO\�FRQVWUXFW�WKH�9LUWXDO�+DWVKHSVXW�7HPSOH��ORFDWHG�RQ�WKH�
:HVW�%DQN�RI�WKH�5LYHU�1LOH��DQG�OLQN�LW�ZLWK�DYDLODEOH�LQIRUPDWLRQ�UHODWHG�WR�LW���
7KH� GHVLJQ� WDVN� ZDV� QRW� LQWHQGHG� WR� FRQVWUXFW� D� IXOO\� UHVWRUHG� FRPSXWHU�
YHUVLRQ�RI�WKH�7HPSOH��EXW�RQO\�WR�FRQVWUXFW�DQ�DEVWUDFWLRQ�RI�LW�DV�IRU�WKH�VDNH�
RI� VLPSOLFLW\�� � ,Q� IDYRU� RI�DXJPHQWLQJ� WKH�&ROODERUDWLRQ�FRQFHSW�EHWZHHQ� WKH�
SDUWLFLSDWLQJ�WHDPV��HDFK�WHDP�ZDV�DVVLJQHG�D�VSHFLILF�WDVN�LQ�VRPH�VRUW�RI�D�
EXLOGLQJ�XS�SURFHVV��VR�WKDW�HDFK�WHDP
V�ZRUN�EXLOGV�XS�ZLWK�RU�XSRQ�WKH�ZRUN�
RI�DQRWKHU�WHDP��WR�IXOILOO�WKH�ILQDO�SLFWXUH����7KH�GLIIHUHQW�WDVNV�ZHUH�DV�IROORZV��
�
x� 7HDP����%XLOGLQJ�WKH�+\SHU�'DWD�%DVH��
x� 7HDP����'HVLJQLQJ�WKH�8VHU�,QWHUIDFH�
x� 7HDP����%XLOGLQJ�WKH��'�&RPSXWHU�0RGHO�DQG�LWV�5HSUHVHQWDWLRQ��
x� 7HDP����%XLOGLQJ�WKH�9LUWXDO�5HDOLW\�0RGHO�
�
&ROODERUDWLRQ�0HWKRGV��7KH�3URFHVV���
�
:KHQ�FRQVLGHULQJ�KRZ�FRPSXWHUV� FDQ�VXSSRUW� WKH� FRPPXQLFDWLRQ�RI�GHVLJQ�
LGHDV�DQG�LQIRUPDWLRQ�LQ�FROODERUDWLYH�ZRUN��>0DKHU������D@�DQG�>0DKHU�HW�DO��
����E�� ����@� KDV� LGHQWLILHG� WZR� PRGHV� RI� RQOLQH� FRPPXQLFDWLRQ��
DV\QFKURQRXV�DQG�V\QFKURQRXV���
�
x� ,Q�WKH�DV\QFKURQRXV�PRGH��GHVLJQHUV�PD\�ZRUN�DW�GLIIHUHQW�WLPHV��RIWHQ�RQ�

GLIIHUHQW�SDUWV�RI�WKH�GHVLJQ�DQG�GR�QRW�UHTXLUH�WKH�VLPXOWDQHRXV�SUHVHQFH�
RI�DOO� WHDP�PHPEHUV��&RQVHTXHQWO\��WKH\�GR�QRW�QHHG�WR�EH�FRQQHFWHG�WR�
WKH� QHWZRUN� VLPXOWDQHRXVO\� RU� FRQWLQXRXVO\�� 1HWZRUNHG�ZRUNVWDWLRQV� DQG�
SHUVRQDO�FRPSXWHUV�KDYH�D�ZLGH�YDULHW\�RI�IXQFWLRQV�DQG�WRROV�WKDW�VXSSRUW�
WKH�ZRUN� LQ�D� FRPPRQ�HOHFWURQLF�ZRUNVSDFH��DOORZLQJ�GHVLJQHUV� WR�VKDUH�
DQG� H[FKDQJH� LQIRUPDWLRQ� DV\QFKURQRXVO\�� IRU� H[DPSOH�� (�PDLOV� DQG� ILOH�
WUDQVIHU� WKURXJK� ILOH� WUDQVIHU� SURWRFROV� �)73��� 7KLV�PRGH� RI� FROODERUDWLRQ�
KDV� ORZHU� UHTXLUHPHQWV� WRZDUGV� GHVLJQHU� FRPPXQLFDWLRQ� DQG� RSHUDWLRQ�
VNLOOV��7KHUHIRUH�WKLV� LV�D�W\SLFDO�ZD\�RI� MRLQW�GHVLJQ�DFWLYLW\�DPRQJ�GHVLJQ�
SURIHVVLRQDOV�VHSDUDWHG�E\�ORQJ�GLVWDQFHV���

�
x� 7KH� V\QFKURQRXV� PRGH� LPSOLHV� WKH� VLPXOWDQHRXV� SUHVHQFH� DQG�

SDUWLFLSDWLRQ�RI�DOO�GHVLJQHUV� LQYROYHG�LQ�WKH�FROODERUDWLRQ��,Q�WKLV�FDVH�WKH�
LQWHUDFWLYH�GHVLJQ�DFWLYLW\�RFFXUV� LQ� UHODWLRQ� WR�D� VKDUHG� UHSUHVHQWDWLRQ�RI�
WKH� GHVLJQ� WKDW� LGHDOO\� LQFRUSRUDWHV� GHVLJQHUV
� JRDOV�� GHVFULSWLRQV��
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UHDVRQLQJ�SDWKV� LQ�WKHLU�GHVLJQ�VWHSV��SDUWLDO�VROXWLRQV� WR� WKH�GHVLJQ�WDVN��
GHVLJQ� FRPPXQLFDWLRQV� DQG� LQIRUPDWLRQ� H[FKDQJH�� 7KLV� PRGH� LV�
VXSSRUWHG� ZLWK� WHOHFRPPXQLFDWLRQ� VRIWZDUH�� VKDUHG� ZKLWHERDUGV� DQG�
DSSOLFDWLRQV��DQG�VSHFLDOL]HG�JURXSZDUH���

�
7KH� 9LUWXDO� &ODVVURRP� ZRUNVKRS� PDGH� XVH� RI� WKH� WZR� PRGHV� RI� RQOLQH�
FRPPXQLFDWLRQ�� DV� GLIIHUHQW� SDUWV� RI� WKH� SURMHFW� ZHUH� GLVFXVVHG� XVLQJ� ERWK�
PRGHV�� IRU� GLIIHUHQW� SKDVHV� RI� DQDO\VLV� DQG� V\QWKHVLV�� � +RZHYHU�� IRU�
HYDOXDWLRQ� SXUSRVHV�� WKH� V\QFKURQRXV� PRGH� RI� FRPPXQLFDWLRQ� KDV� DOZD\V�
EHHQ� WKH� FDVH�� LQ� IDYRU� RI� JHWWLQJ� LQVWDQW� IHHGEDFN� DQG� PDNLQJ� GHFLVLRQV���
%HFDXVH� RI� WHFKQLFDO� OLPLWDWLRQV� LQ� EDQGZLGWKV�� WKH� YLUWXDO� FODVVURRP�
SUHVHQWHG� LQ� WKLV� SDSHU� UHOLHG� RQO\� RQ� DXGLR� FRQIHUHQFLQJ� LQVWHDG� RI� YLGHR�
FRQIHUHQFLQJ���)RU�DOO�SDUWLFLSDQWV� WR�NQRZ�ZKR�DUH� WKH\� WDONLQJ�WR�DQG�WR�JHW�
DFTXDLQWHG�DQG�WR�VRFLDOL]H�ZLWK�HDFK�RWKHU��DOO�SDUWLFLSDQWV�SKRWRV��LQFOXGLQJ�
VWXGHQWV� DQG� VWDII� PHPEHUV�� ZHUH� SRVWHG� LQ� RQH� ILOH� DQG� VHQW� WR� DOO�
SDUWLFLSDQWV� DW� WKH� EHJLQQLQJ� RI� WKH�ZRUNVKRS�� � ,Q� DGGLWLRQ�ZKHQ� HDFK� WHDP�
ZDV� SUHVHQWLQJ� WKHLU� ZRUN� RQ� WKH� GLJLWDO� ZKLWHERDUGV�� WKH\� ZHUH� DVNHG� WR�
PDNH�WKH�RSHQLQJ�VFUHHQ�D�SDJH�VKRZLQJ�WKHLU�SKRWRV�DQG�QDPHV��
�
7KH� 9LUWXDO� &ODVVURRP� ZRUNVKRS� XVHG� D� EUDLQ� VWRUPLQJ� DSSURDFK� IRU� WKH�
GHVLJQ� WDVN� VKDULQJ� LQ� DGGLWLRQ� WR� D� ILUVWKDQG� HYDOXDWLRQ�DSSURDFK� IRU� WKH�
FULWLTXH�DQG�HYDOXDWLRQ�WDVN��WR�KHOS�LQ�WKH�HYROXWLRQ�RI�LGHDV�LQ�ZKLFK�RQO\�WKH�
VWURQJHVW�VXUYLYHV���5HJXODU�RQOLQH�PHHWLQJV�ZHUH�VFKHGXOHG�WZLFH�SHU�ZHHN��
RQ�GLIIHUHQW�WLPHV�IRU�GLIIHUHQW�WHDPV���,Q�HYHU\�SKDVH�RI�WKH�GHVLJQ�SURFHVV��D�
SDUWLFLSDQW�KDG� WR� ILQLVK�D� WDVN�DQG�SRVW� LW�RQ� WKH�ZKLWHERDUG��7KH�VXEPLWWHG�
WDVN��DIWHU�GLVFXVVLRQ�DQG�HYDOXDWLRQ�ZDV�WKH�VWDUWLQJ�SRLQW�IRU�WKH�QH[W�SKDVH���
�
,I�ZH�FRQVLGHU�WKH�9LUWXDO�&ODVVURRP�DV�DQ�HQYLURQPHQW��ZH�FDQ�GHVFULEH�LW�DV�
D�GLJLWDO�HTXLYDOHQW�RI�WKH�FRQYHQWLRQDO�FODVVURRP���([FHSW�WKDW�LW�LV�GLVWULEXWHG�
LQ� WLPH� DQG� VSDFH� DQG� DOORZV� V\QFKURQRXV� DQG� DV\QFKURQRXV� FROODERUDWLRQ�
DPRQJ�GLIIHUHQW� SDUWLFLSDQWV��$OO� LQIRUPDWLRQ� LV�SUHVHQWHG�DQG�FRPPXQLFDWHG�
HOHFWURQLFDOO\�� � 7KH� VRIWZDUH� XVHG� IRU� WKLV� FRPPXQLFDWLRQ� ZDV� 061�
0HVVHQJHU������DV�LW�DOORZV�IRU�DXGLR�FRQIHUHQFLQJ��LQ�DGGLWLRQ�WR�FKDWWLQJ�DQG�
VKDULQJ�ZKLWHERDUGV� DQG� DSSOLFDWLRQV�� � &RPPXQLFDWLRQ� EHWZHHQ� SDUWLFLSDQWV�
ZDV�DFKLHYHG�YLD�H�PDLOV�IRU�VKDULQJ�LGHDV�DQG�VROYLQJ�SUREOHPV��DQG�H�PDLOV�
ZLWK�DWWDFKPHQWV� IRU� WUDQVIHUULQJ� ILOHV��061�0HVVHQJHU�����ZDV�DOVR�XVHG�DW�
WKH�ILQDO�GLVFXVVLRQ�DQG�UHYLHZ�DV�WKH�DXGLR�FRQIHUHQFLQJ�VRIWZDUH��
�
3DUWLFLSDQWV�LQ�D�9LUWXDO�&ODVVURRP�FDQ�FRPPXQLFDWH�WKHLU�LGHDV�YLD�HOHFWURQLF�
FRPPXQLFDWLRQ�WRROV�OLNH�HPDLO�RU�FKDWWLQJ��EXW�WKH�DWWHQWLRQ�LV�PDLQO\�IRFXVHG�
RQ� WKH� 'LJLWDO� :KLWH� %RDUG� �':%��� ZKHUH� FRQFHSWV�� SODQV�� JHRPHWULF� �'�
PRGHOV� DQG� UHQGHUHG� UHSUHVHQWDWLRQV� DUH� SODFHG� WR� VKDUH� ZLWK� RWKHU�
GHVLJQHUV� DQG� SDUWLFLSDQWV�� 7KH� ':%�� D� FRPELQDWLRQ� RI� D� ZHEVLWH� DQG� D�
GDWDEDVH�� FDQ� EH� VHHQ� DV� WKH� UHSODFHPHQW� RI� WKH� WUDGLWLRQDO� SLQXS� ERDUG��
ZKLFK� LV� VWLOO� IRXQG� LQ�DOPRVW�HYHU\� FODVV� RU�GHVLJQ�VWXGLR� >)LHOG������@��7KH�
GLIIHUHQW� PHGLD� ZKLFK� KDV� EHHQ� XVHG� LQ� WKH� 9LUWXDO� +DWVKHSVXW� 7HPSOH�
ZRUNVKRS�FDQ�EH�FDWHJRUL]HG�DV�IROORZV��
�
�
�
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7H[W� � �
x� ,QWURGXFWLRQ�WR�WKH�ZRUNVKRS��
x� 3URMHFW�GHVFULSWLRQ��
x� 3URMHFW�SODQQLQJ���WLPHWDEOHV��
x� $QQRWDWLRQ�RI�GUDZLQJV��
x� 'HVFULELQJ�GHVLJQ�LGHDV��

,PDJHV�� ��
x� 6FDQV� RI� VNHWFKHV�� RU� VFUHHQ� FDSWXUHV� WR� FRPPXQLFDWH� HDUO\� GHVLJQ�

LGHDV��
x� 3ODQV�DQG�HOHYDWLRQV��IRU�GHVFULELQJ�IXQFWLRQDOLW\�DQG�VWUXFWXUH��
x� 5HQGHULQJV��LPDJHV�DQG�ZDONWKURXJKV���

&$'� � ��
x� ':*�ILOHV�
x� ';)�ILOHV�
x� 950/�ILOHV��

(PDLO���&KDWWLQJ� �
x� &RPPXQLFDWLQJ�LGHDV��
x� 7UDQVIHUULQJ�ILOHV�
x� 6ROYLQJ�WHFKQLFDO�SUREOHPV��

7HOH�&RQIHUHQFLQJ��
x� &RPPXQLFDWLQJ�LGHDV��
x� 6ROYLQJ�WHFKQLFDO�SUREOHPV��

�
�

��
)LJ�������$�VFUHHQ�FDSWXUH�RI�RQH�RI�WKH�WH[W�GRFXPHQWV�VWDWLQJ�

WKH�REMHFWLYHV�RI�WKH�SURMHFW�
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)LJ�������2QH�RI�WKH�VFDQQHG�LPDJHV�RI�WKH�7HPSOH
V�3ODQ�
�

� ��
)LJ�������7ZR�VFUHHQ�FDSWXUHV�RI�D�GUDZLQJ�ILOH�IURP�$XWR&$'�

DQG�UHQGHUHG�LPDJHV�IURP��'�0D[�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
)LJ�������$Q�H�PDLO�VKRZLQJ�D�VFUHHQ�FDSWXUH�RI�D�UHQGHUHG��'�0RGHO�

IURP�D�3RZHU�3RLQW�SUHVHQWDWLRQ�
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:RUNVKRS�7KHPHV��
�
7HDP����%XLOGLQJ�WKH�+\SHU�'DWD�%DVH��
7HDP���ZDV�PDLQO\�UHVSRQVLEOH�IRU�WKH�UHVHDUFK�ZRUN�DQG�WKH�GDWD�FROOHFWLRQ�
IURP�GLIIHUHQW�UHIHUHQFHV�DQG�VRXUFHV��DOO�GDWD�FROOHFWHG�ZDV�VWRUHG�GLJLWDOO\�WR�
EH�XVHG�GLUHFWO\�LQ�WKH�9LUWXDO�+DWVKHSVXW�7HPSOH�SURMHFW���7KH�UHVHDUFK�ZRUN�
FRPSULVHG�GDWD�JDWKHULQJ�UHJDUGLQJ�WKH�KLVWRU\�RI�WKH�7HPSOH��LWV�DUFKLWHFWXUDO�
FRQFHSW�� WKH� EXLOGLQJ� WHFKQRORJ\� XVHG� WR� FRQVWUXFW� LW� DQG� RWKHU� UHODWHG�
VXEMHFWV��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
)LJ�������7KH�VWUXFWXUH�RI�WKH�+\SHU�'DWD�%DVH�GHVLJQHG�RQ�WKH�(;&(/�VSUHDG�VKHHW�SURJUDP�

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

�
)LJ�������7KH�XVHU�LQWHUIDFH�ZLWK�KRWOLQNV�WR�GLIIHUHQW�QRGHV�RI�LQIRUPDWLRQ�LQ�WKH�SURJUDP�
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7HDP����'HVLJQLQJ�WKH�8VHU�,QWHUIDFH�
�
7KLV�WHDP�ZDV�UHVSRQVLEOH�IRU�WKH�GHVLJQ�RI�WKH�XVHU�LQWHUIDFH���7KH�LQWHUIDFH�
ZDV� GHVLJQHG� XVLQJ� �)/$6+�� DQG� �$GREH� 3KRWR6KRS�� SURJUDPV�� ZLWK�
K\SHUOLQNV�WR�DOO�WLWOHV�LQ�WKH�0DLQ�0HQX���$OO�VFUHHQV�KDG�D��*R�%DFN��KRW�OLQN�
EXWWRQ� WR� UHYHUW� WR� D� SUHYLRXV� VFUHHQ� ZKHQ� EURZVLQJ� WKURXJK� WKH� GLIIHUHQW�
OLQNV���,Q�DGGLWLRQ��WKHUH�DUH�KRWOLQNV�WR�WKH�PDLQ�PHQX�VFUHHQ��
�
7HDP����%XLOGLQJ�WKH��'�&RPSXWHU�0RGHO�DQG�LWV�5HSUHVHQWDWLRQ�
�
7HDP� �� ZDV� UHVSRQVLEOH� IRU� WKH� EXLOGLQJ� DQG� WKH� UHSUHVHQWDWLRQ� RI� WKH� �'�
FRPSXWHU�PRGHO�DQG�LWV�UHQGHULQJ���7KLV�ZDV�GRQH�XVLQJ��$XWR&$'��DQG���'�
6WXGLR� 0D[� ������ � ,Q� DGGLWLRQ� �%U\FH� ����� ZDV� XVHG� WR� PRGHO� WKH�0RXQWDLQ�
EDFNJURXQG� RI� WKH� 7HPSOH�� � 2QFH� WKH� �'� PRGHO� LV� EXLOW� RQ� WKH� FRPSXWHU��
GLIIHUHQW� YLHZV� RI� WKH� 7HPSOH� FDQ� HDVLO\� EH� FRQVWUXFWHG� IRU� IXUWKHU� VWXG\� RU�
LQYHVWLJDWLRQ��

�

��
�
�
�
�
�
�
�
�
�
�

�
�

)LJ�������'LIIHUHQW�YLHZV�FDQ�EH�FRQVWUXFWHG�IURP�WKH��'�0RGHO�
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7HDP����%XLOGLQJ�WKH�9LUWXDO�5HDOLW\�0RGHO�
�
7KLV� WHDP� ZDV� UHVSRQVLEOH� IRU� ZULWLQJ� WKH� ILQDO� SURJUDP� LQ� 950/� �9LUWXDO�
5HDOLW\�0RGHOLQJ�/DQJXDJH���7KLV�ZDV�DFKLHYHG�EHFDXVH�RQH�RI�WKH�VWXGHQWV�
LQ�WKLV�WHDP�KDG�D�JRRG�H[SHULHQFH�LQ�XVLQJ�950/��
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�

)LJ�������6FUHHQ�FDSWXUHV�IURP�D�YLUWXDO�WRXU�LQ�WKH�SURJUDP�
�
3RWHQWLDOV�DQG�3UREOHPV��
�
7KH�SRWHQWLDO�RI�WKH�YLUWXDO�FODVVURRP�DV�D�PRGHO�IRU�H�OHDUQLQJ�LV�WKDW�LW�LV�QRW�
MXVW� D� FROOHFWLRQ� RI� IDFLOLWLHV�� EXW� LW� VHUYHV�ZHOO�GHILQHG�HGXFDWLRQDO� IXQFWLRQV��
HPXODWLQJ� WKH� FRPSRQHQWV� RI� D� UHDO�ZRUOG� FODVV� DQG� VWXGLR� HQYLURQPHQW��
ZRUNVSDFH��GHVLJQ�WRROV��LQIRUPDWLRQ�DFFHVV�DQG�FRPPXQLFDWLRQ�FKDQQHOV��,WV�
HGXFDWLRQDO� PRGHO� MRLQV� DOO� SDUWLFLSDQWV� LQ� DQ� DFWLYH� OHDUQLQJ� SURFHVV� WKDW�
RYHUULGHV� RQH� RI� WKH� SUREOHPV� FRQIURQWLQJ� GLVWDQFH� HGXFDWLRQ� �� WKH� SDVVLYH�
SDUWLFLSDWLRQ� >.D\H�� ����@��ZKLFK� NHHSV� WKH� OHDUQHU� LVRODWHG�� �7KH�SUHVHQWHG�
SRVW� JUDGXDWH� YLUWXDO� FODVVURRP� ZRUNVKRS� DW� $LQ� 6KDPV� 8QLYHUVLW\��
GHSDUWPHQW� RI� DUFKLWHFWXUH�� KDV� SURYHG� WR� EH� DQ� LQIRUPDWLRQ� ULFK� OHDUQLQJ�
HQYLURQPHQW�WKDW�DOORZV�UHPRWH�VWXGHQWV�WR���
�
x� 7DNH� SDUW� LQ� HGXFDWLRQDO� SURMHFWV� ZLWK� GLIIHUHQW� PHQWRUV� DQG� HYDOXDWRUV�

LQYROYHG���
x� .HHS�FRQWDFWV�ZLWK�WXWRUV��WHDFKHUV�DQG�FROOHDJXHV�E\�PHDQV�RI�FRPSXWHU�

PHGLDWHG�FRPPXQLFDWLRQ�ZKLOH�ZRUNLQJ�LQ�D�GHFHQWUDOL]HG�ZD\���
x� /HDUQ� WKH�HOHFWURQLF�FRPPXQLFDWLRQ�DQG�FROODERUDWLRQ� WHFKQLTXHV� WKURXJK�

DFWXDO�KDQGV�RQ�LQ�DGGLWLRQ�WR�GHVLJQ�WHFKQRORJ\���
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x� &UHDWH� DQG� KDQGOH� HOHFWURQLF� GHVLJQ� GRFXPHQWV�� H[SHULHQFLQJ� WKH�
SRWHQWLDO� XVHV� RI� DGYDQFHG� LQIRUPDWLRQ� SURFHVVLQJ� WHFKQRORJLHV� WKH\�ZLOO�
DSSO\�ODWHU���

x� &XOWLYDWH� D� EDVLV� IRU� XQGHUVWDQGLQJ� DQG� LPSOHPHQWLQJ� DGYDQFHG�
LQQRYDWLRQV�LQ�GHVLJQ�WHFKQRORJ\��

x� &ROODERUDWLQJ� ZLWK� RWKHU� SDUWLFLSDQWV� LQ� WKH� GHVLJQ� SURFHVV� ZLWKRXW�
JHRJUDSKLFDOO\�KDYLQJ�WR�PRYH�IURP�WKH�FRQYHQLHQFH�RI�WKHLU�KRPHV��

x� 6SHHG�XS�WKH�GHVLJQ�SURFHVV�E\�DVVLJQLQJ�WDVNV��LQ�D����KRXU�WLPH�VORW��DV�
PXFK�PRUH�ZRUN�FDQ�EH�GRQH�ZKHQ�GLIIHUHQW�SHRSOH�IURP�WKH�VDPH�WHDP�
ZRUN� RQ� WKH� GHVLJQ� WDVN�� 7KH� YLUWXDO� FODVVURRP�KDV� VKRZQ� WKDW� DW� HYHU\�
PRPHQW�LQ�WKH����WLPH�VORW�SHRSOH�ZHUH�ZRUNLQJ�RQ�WKH�GHVLJQ�WDVN��

�
4XRWDWLRQV�IURP�WKH�VWXGHQWV�GXULQJ�DQG�DIWHU�WKH�ZRUNVKRS��
�

�,� IHHO� WKDW� ,� FDQ� JHW� DVVLVWDQFH� DQG� KHOS� IURP�P\� FROOHDJXHV� ���
KRXUV�D�GD\��WKLV�PDNHV�PH�IHHO�YHU\�FRPIRUWDEOH��
�
�,� IHOW�YHU\�FRPIRUWDEOH�ZKHQ� ,�ZDV�FKDWWLQJ�ZLWK�RWKHU�SDUWLFLSDQWV�
IURP�RWKHU�WHDPV��VRPH�WLPHV�ZKHQ�,�ZDV�ERUHG�ZLWK�P\�ZRUN�,�IHOW�
OLNH�WDONLQJ�DQG�FKDWWLQJ�ZLWK�WKHP��MXVW�WR�VRFLDOL]H�PRUH��
�
�'XULQJ�H[SHULHQFLQJ�WKH�9LUWXDO�&ODVVURRP�ZLWK�P\�GHVLJQ�SDUWQHUV�
,� ZDV� VR� H[FLWHG� DQG� ORYHG� WKH� SURFHVV� LWVHOI�� ,� GRQ
W� IHHO� ,� OLNH�
ZRUNLQJ�LQ�D�WUDGLWLRQDO�FODVVURRP�DJDLQ��
�
�*RRG� WKLQJ� ,� GLGQ
W� KDYH� WR� OHDYH� KRPH�ZLWK�P\� WHUULEOH� IOX�ZKHQ�
P\�WHDP�ZDV�JRLQJ�WR�GHOLYHU�RXU�SUHVHQWDWLRQ��

�
7KH� YLUWXDO� FODVVURRP� ZRUNVKRS� KDV� D� KLJK� HGXFDWLRQDO� YDOXH�� 6WXGHQWV�
JDLQHG� H[SHULHQFH� LQ� DQ� DUWLILFLDO� GHVLJQ� SURFHVV� DQG� VKRZHG� JUHDW�
DGYDQFHPHQWV� LQ� XVLQJ� GHVLJQ� VRIWZDUH�� ERWK� &$'� DQG� LPDJLQJ� WRROV�� � ,Q�
DGGLWLRQ�� VWXGHQWV� WKURXJK� WKLV� H[SHULHQFH� KDYH� JDLQHG� WKH� UHTXLUHG�
WHFKQRORJLFDO� NQRZOHGJH� WR� SDUWLFLSDWH� LQWHUQDWLRQDOO\� ZLWK� VWXGHQWV� RU�
SURIHVVLRQDOV� IURP� GLIIHUHQW� SDUWV� RI� WKH� ZRUOG� WR� HQULFK� WKHLU� GHVLJQ�
H[SHULHQFH��
�
7KH� YLUWXDO� FODVVURRP�ZRUNVKRS� KDV� EHQHILWHG� IURP� WKH� QHZ� DGYDQFHPHQWV�
LQWURGXFHG� E\� FRPSXWDWLRQDO� WHFKQRORJ\�� DQG� RQH� KDV� DOUHDG\� LGHQWLILHG� LWV�
SRWHQWLDOV���+RZHYHU��WKH�UHDOLW\�LV�WKDW�PDQ\�SUREOHPV�VWLOO�QHHG�WR�EH�VROYHG���
�
x� 7KH� YDULRXV� VRIWZDUH� SDFNDJHV� XVHG� GXULQJ� WKH� SURMHFW� DUH� QRW� DOZD\V�

FRPSDWLEOH�� ([FKDQJLQJ� ILOHV� EHWZHHQ� SDUWLFLSDQWV� LV� WKXV� QRW� DOZD\V�
SRVVLEOH��PDNLQJ� LW� PRUH� GLIILFXOW� WR� FRPPXQLFDWH� GHVLJQ� LQIRUPDWLRQ�� $V�
QRW� DOO� VWXGHQWV� KDYH� WKH� VDPH� VRIWZDUH�� QRU� HYHQ� WKH� VDPH� VRIWZDUH�
YHUVLRQV��DQG�QRW�DOO�RI� WKHP�KDYH�WKH�VDPH�H[SHULHQFH�ZLWK�WKH�GLIIHUHQW�
VRIWZDUH�WKDW�PD\�EH�XVHG�LQ�WKH�ZRUNVKRS��
�

x� 6WUXFWXULQJ� GHVLJQ� LQIRUPDWLRQ� RQ� WKH� :::� LV� FRPSOH[� �� WKH� GDWD�
UHSRVLWRULHV�DUH�HDV\� WR�DFFHVV��EXW�WKH�VWUXFWXUH� LV�KDUG�WR�IROORZ�>0DKHU�
HW�DO�������@���8VHU�IULHQGO\�LQWHUIDFHV�QHHG�WR�EH�IXUWKHU�GHYHORSHG��
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�
x� $XGLR� FRQIHUHQFH� WRROV� DUH� QRW� VSHFLILFDOO\� GHVLJQHG� IRU� GLVWULEXWHG�

GLVFXVVLRQ�DQG�QHJRWLDWLRQ�LQ�WKH�DUFKLWHFWXUDO�GHVLJQ�SURFHVV��ZKLFK�OHDGV�
WR� PLVXQGHUVWDQGLQJV� GXULQJ� WKH� FRPPXQLFDWLRQ� EHWZHHQ� PXOWLSOH�
SDUWLFLSDQWV� >0LWFKHOO�� ����@�� 7KH� FRPELQDWLRQ� RI� IDFH�WR�IDFH�
FRPPXQLFDWLRQ�DQG�GLJLWDO�PRGHO�YLHZLQJ�VKRXOG�EH�SURYLGHG�E\�VRPH�NLQG�
RI�DSSOLFDWLRQ���

�
2WKHU�TXRWDWLRQV�IURP�WKH�VWXGHQWV�GXULQJ�DQG�DIWHU�WKH�ZRUNVKRS��
�

�,� IHOW�YHU\�EDG�ZKHQ�,�UHFHLYHG�D�ILOH�IURP�RQH�RI�P\�FROOHDJXHV�LQ�
DQRWKHU� WHDP� DWWDFKHG� WR� DQ� H�PDLO� LQ� ZKLFK� KH� KDG� VNHWFKHG� D�
VPDOO�GHWDLO�XVLQJ�D�VSHFLDO�VRIWZDUH�WKDW�,�GLGQ
W�KDYH��

�
�0\� WHDP� DQG� ,� IDFHG� VHYHUDO� WHFKQRORJLFDO� SUREOHPV� DW� WKH�
EHJLQQLQJ� RI� WKH� ZRUNVKRS� ZKLOH� WU\LQJ� WR� HVWDEOLVK� RXU�
WHOHFRPPXQLFDWLRQ� IDFLOLW\�� LW� LV� VWUDQJH� WKDW� 061� PHVVHQJHU� ����
GLG�QRW�SURYLGH�ZKLWH�ERDUG�VKDULQJ��ZKLOH�061�PHVVHQJHU�����GLG��

�
�,W� ZRXOG� KDYH� EHHQ� PXFK� EHWWHU� LI� DOO� WHDPV� LQ� DGGLWLRQ� WR� WKH�
LQVWUXFWRUV� ZHUH� DEOH� WR� FRPPXQLFDWH� DW� WKH� VDPH� WLPH�� ,� GRQ
W�
NQRZ�RI�DQ\�VRIWZDUH�WKDW�IDFLOLWDWHV�WKLV�IHDWXUH"��

�
*XLGHOLQHV�IRU�8VLQJ�WKH�7HFKQRORJ\�6XFFHVVIXOO\�����
�
$IWHU� H[SHULHQFLQJ� WKLV� YLUWXDO� FODVVURRP�� VHYHUDO� OHVVRQV�PD\�EH� OHDUQHG� LQ�
RUGHU� WR� PDNH� IXWXUH� YLUWXDO� FODVVURRPV�PRUH� VXFFHVVIXO�� DPRQJ� ZKLFK� WKH�
IROORZLQJ�DUH�UHFRPPHQGHG��
��
x� ([SDQG� WKH� SURMHFW� GXUDWLRQ�� DV� QHZ� WHFKQRORJLHV� FRQVXPH� PRUH� WLPH�

DPRQJ�VWXGHQWV�ZKR�DUH�QRW�IDPLOLDU�ZLWK�LW��LQ�IDYRU�RI�JLYLQJ�PRUH�WLPH�WR�
UHDO�FROODERUDWLRQ��HYDOXDWLRQ�DQG�IHHGEDFN���

x� ,QVWUXFWRUV� QHHG� WR� VLJQ� LQ� GDLO\� DQG� UHVSRQG� WR� WKH� VWXGHQWV
� H�PDLOV� DV�
IUHTXHQWO\�DV�SRVVLEOH��VR�WKDW�VWXGHQWV�JHW�GDLO\�IHHGEDFN�RQ�WKHLU�ZRUN���

x� :KHQ�GHDOLQJ�ZLWK� ODUJH�QXPEHUV�RI�VWXGHQWV��RUJDQL]LQJ�PDWHULDO�ZLOO�EH�
PRUH� SUREOHPDWLF�� LQVWUXFWRUV� PXVW� GLYLGH� WKH� FRXUVH� LQWR� PRGXOHV� DQG�
HVWDEOLVK� UHJXODU� VFKHGXOHV�� VR� WKDW� DOO� SDUWLFLSDQWV� FDQ� SODQ� DKHDG�� DQG�
WHDPV�PRYH�WKURXJK�WKH�WRSLFV�DQG�WDVNV�LQ�DQ�RUGHUO\�PDQQHU���

x� ([SHULPHQWLQJ�ZLWK�RWKHU� VRIWZDUH� LV�HQFRXUDJHG�HVSHFLDOO\�VRIWZDUH� WKDW�
DOORZV�PRUH� SDUWLFLSDWLRQ� IURP�PRUH� WKDQ� WZR� SDUWLFLSDQWV�� DQG� JLYHV� WKH�
FKDQFH�IRU�D�PRGHUDWRU�WR�OHDG�WKH�GLVFXVVLRQ�GLJLWDOO\���

x� $OO�SDUWLFLSDQWV�KDYH�WR�SURYLGH�WKHLU�SHUVRQDO�SKRWRV�LQ�IDYRU�RI�JLYLQJ�WKH�
FKDQFH�WR�DOO�SDUWLFLSDQWV�WR�YLUWXDOO\��VHH�HDFK�RWKHU���

�
)XWXUH�5HVHDUFK�:RUN��
� �
,Q�,QWHUQDWLRQDO�9LUWXDO�&ODVVURRPV��ZKHQ�VWXGHQWV�IURP�GLIIHUHQW�SDUWV�RI�WKH�
ZRUOG� ZLWK� GLIIHUHQW� FXOWXUDO� DQG� VRFLDO� EDFNJURXQGV� FRPPXQLFDWH� RU�
FROODERUDWH� ZLWK� HDFK� RWKHU� GLJLWDOO\�� FXOWXUDO� GLIIHUHQFHV� FDQ� FUHDWH�
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XQVXVSHFWHG� VLWXDWLRQV� DQG� PLVLQWHUSUHWDWLRQV�� ,W� LV� VHHQ� WKDW� FXOWXUDO�
GLIIHUHQFHV�PD\�OHDG�WR�GLIIHUHQW�YLHZ�SRLQWV�RQ�WKH�FRPPRQ�GHVLJQ�SUREOHP��
UHVXOWLQJ�LQ�LQWHUHVWLQJ�DQG�UHVRXUFHIXO�EXLOGLQJ�GHVLJQV���6WLOO�WKLV�LVVXH�QHHGV�
WR�EH�LQYHVWLJDWHG�LQ�DQRWKHU�IXWXUH�UHVHDUFK��
�
$QRWKHU�YHU\�LPSRUWDQW�LVVXH�LV�WKDW�WHFKQRORJ\�PD\�FKDQJH�DQG�HQKDQFH�WKH�
FRQWH[W� LQ� ZKLFK� OHDUQLQJ� DQG� WHDFKLQJ� DUH� WDNLQJ� SODFH�� EXW� ZLWKRXW�
SHGDJRJLFDO�SULQFLSOHV�DQG�GHVLJQ�PRGHOV�WKDW�XQGHUOLH�WHFKQRORJ\��H�OHDUQLQJ�
ZLOO�QRW�EH�HIIHFWLYH�LQ�GHVLJQ�WHDFKLQJ��,W�LV�LPSRUWDQW�WR�HPSKDVL]H�WKH�UROH�RI�
D�SHGDJRJLFDO�DQG�WKHRUHWLFDO�PRGHO�RI�GHVLJQ�>2[PDQ������@��
�
&RQFOXVLRQV��
�
&XUUHQW� DUFKLWHFWXUDO� GHVLJQ� HGXFDWLRQ� GRHV� QRW� HPSKDVL]H� WHFKQRORJLFDO�
LVVXHV� SURSHUO\�� LW� GRHV� QRW� SUHSDUH� JUDGXDWHV� WR�PHHW� WKH� FKDOOHQJH� RI� WKH�
QHZ�&20HUV�RI�WHFKQRORJ\��&20SXWHUV�DQG�&20PXQLFDWLRQ��DQG�LW�QHJOHFWV�
WKH� ULFK� SRWHQWLDO� RI� WKH� QHZ� WHFKQRORJ\�� � &RPSXWHUV� DQG� FRPPXQLFDWLRQ�
WKURXJK�WKH�,17(51(7�VKRXOG�EH�XVHG�WR�FRQQHFW�DUFKLWHFWXUDO�VWXGHQWV�DQG�
JUDGXDWHV� WR�D�GLIIHUHQW�ZRUOG�RI�YLHZSRLQWV�� �7KXV� LQWURGXFLQJ�FKDQJH� LQ� WKH�
DUFKLWHFWXUDO�HGXFDWLRQ�SURFHVV�WKDW�ZH�VKRXOG�EH�DZDUH�RI�DQG�UHDG\�IRU��
�
:LWK� FRQWLQXDO� DGYDQFHPHQWV� LQ� FRPSXWDWLRQDO� WHFKQRORJLHV�� YLUWXDO�
FODVVURRPV�VHHP�WR�KDYH�D�ORQJ�DQG�SURVSHURXV�OLIH�DKHDG��7KH�FXUUHQW�VWDWH�
RI�YLUWXDO�FODVVURRPV�LV�VWLOO�LQ�LWV�LQIDQF\��9LUWXDO�FODVVURRPV�WKHUHIRUH�DUH�LQ�D�
FUXFLDO�EXW�H[FLWLQJ�SKDVH�RI�GHYHORSPHQW���+RZHYHU��HYHQ�ZLWK�WHFKQRORJLFDO�
DGYDQFHV��ZH�PXVW�UHPHPEHU�WKDW�DOO�FODVVURRPV��YLUWXDO�RU�DFWXDO��DUH�EDVHG�
RQ� SHRSOH�� DQG� SHRSOH� DUH� VRFLDO� FUHDWXUHV�� 7KH� FODVVURRPV� SHRSOH� IRUP� LQ�
F\EHUVSDFH�QHHG�WR�EH�QXUWXUHG�DQG�JLYHQ�VRFLDO�VXSSRUW��7KH\�PXVW�EH�JLYHQ�
URRP�WR�JURZ�DQG�H[SDQG��DQG�ILQG�WKHLU�RZQ�IRRWLQJ���
�
,W� KDV� EHFRPH� REYLRXV� WKDW� WKH� JUHDWHVW� GHWHUPLQDQW� RI� WKH� H[WHQW� WR�ZKLFK�
VWXGHQWV� IHHO� WKDW� WKH� RQOLQH� PRGH� RI� GHOLYHU\� LV� EHWWHU� RU� ZRUVH� WKDQ�
WUDGLWLRQDO� PRGHV� LV� WKH� DPRXQW� DQG� TXDOLW\� RI� LQWHUDFWLRQ� EHWZHHQ� WKH�
LQVWUXFWRU�DQG�WKH�VWXGHQWV��DQG�RU�DPRQJ�WKH�VWXGHQWV��:KHQ�VWXGHQWV�ZHUH�
XUJHG�LQWR�WKLV�FROODERUDWLYH�DSSURDFK�WR�OHDUQLQJ��WKH\�VKDUHG�LGHDV�ZLWK�HDFK�
RWKHU� LQ� D� ZD\� WKDW� ZDV� VHOGRP� RU� QHYHU� VHHQ� LQ� D� WUDGLWLRQDO� FODVVURRP��
+HUHLQ�OLHV�ERWK�WKH�NH\�DQG�WKH�FKDOOHQJH�IRU�EHLQJ�DQ�HIIHFWLYH�WHDFKHU�LQ�WKH�
9LUWXDO�&ODVVURRP�HQYLURQPHQW��
�
,Q�PDQ\�ZD\V�� WHDFKLQJ� D� FRXUVH� RQOLQH� LV�PHUHO\�D� YDULDWLRQ�RI�PRGHUDWLQJ�
DQ\�FRPSXWHU�FRQIHUHQFH��$V�LQ�DQ\�FRPSXWHUL]HG�FRQIHUHQFH��WKH�RXWFRPHV�
DUH�GHSHQGHQW�XSRQ�ERWK� WKH�VNLOOV�DQG�KDUG�ZRUN�RI� WKH�PRGHUDWRU��DQG�WKH�
VNLOOV�DQG�OHYHO�RI�PRWLYDWLRQ�RI�WKH�PHPEHUV�RI�WKH�FRQIHUHQFH��
�
$V� >2[PDQ�� ����@� KDV� SRLQWHG� RXW�� 6WXGLR� EDVHG� OHDUQLQJ� LV� WKH� PRVW�
DFFHSWHG� WUDGLWLRQDO� IUDPHZRUN� LQ�PRVW�DUFKLWHFWXUDO� VFKRROV� LQ� WKH�ZRUOG��(�
OHDUQLQJ� HQYLURQPHQWV�� HPSOR\LQJ� WKH� ZHE�� FRPSXWHU� DSSOLFDWLRQV� DQG� RWKHU�
PXOWLPHGLD� VKRXOG� SURYLGH� QHZ� PRGHV� IRU� WKH� UHSUHVHQWDWLRQ� RI� FXUULFXOXP�
PDWHULDO� DQG� FRXUVH� VWUXFWXULQJ� LQ� RUGHU� WR� VXSSRUW� DQ� HOHFWURQLF� DQDORJ\� WR�
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WKH� SUREOHP�EDVHG� OHDUQLQJ�RI� WKH�GHVLJQ�VWXGLR�DV�ZHOO� DV�SURYLGLQJ� IRU� WKH�
GHOLYHU\�RI�UHODWHG�WKHRUHWLFDO�DQG�VFLHQWLILF�FRXUVH�PDWHULDOV��
�
:H� KDYH� VHHQ� WKDW� D� 9LUWXDO� &ODVVURRP� LV� D� WHDFKLQJ� DQG� OHDUQLQJ�
HQYLURQPHQW�ORFDWHG�ZLWKLQ�D�FRPSXWHU�PHGLDWHG�FRPPXQLFDWLRQ�V\VWHP����$V�
D� WHDFKLQJ� HQYLURQPHQW�� LW� SURYLGHV� D� VHW� RI� WRROV�� VWUHQJWKV�� DQG� OLPLWDWLRQV�
ZKLFK� DUH� DYDLODEOH� WR� DQ� LQVWUXFWRU� IRU� GHOLYHULQJ� FRXUVH� PDWHULDOV� DQG�
VWUXFWXULQJ�OHDUQLQJ�H[SHULHQFHV���,WV�FKDUDFWHULVWLFV�DUH�PHUHO\�SRWHQWLDOV��MXVW�
DV�WKH�HPSW\�FODVVURRP�ZLWK�LWV�FKDONERDUGV�DQG�GHVNV�DZDLWV�WKH�HIIRUWV�DQG�
FUHDWLYLW\�RI�WKH�LQVWUXFWRU�DQG�WKH�VWXGHQWV�WR�PDNH�LW�FRPH�DOLYH��
�
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