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�
7HFKQRORJ\�DV�D�FUHDWLYH�SDUWQHU��8QORFNLQJ�OHDUQHU�
SRWHQWLDO�DQG�OHDUQLQJ�
�
9LFNHO�1DUD\DQ�
&HQWUH�IRU�/HDUQLQJ�DQG�7HDFKLQJ��&I/$7��
$87�8QLYHUVLW\��$XFNODQG��1HZ�=HDODQG�
�

7KH�YDOXH�RI�WHFKQRORJ\�LQ�HGXFDWLRQ�LV�VWLOO�GLVFRXQWHG�E\�PDQ\�DFDGHPLFV��,Q�PDQ\�LQVWDQFHV�ZKHUH�
WHFKQRORJ\�LV�FRQVLGHUHG�IRU�OHDUQLQJ�DQG�WHDFKLQJ��LW�LV�GRQH�ZLWKRXW�DQ\�SHGDJRJLFDO�UHDVRQLQJ�RU�
ZLWKLQ�WUDGLWLRQDO�SUDFWLFHV��7KLV�OLPLWV�WKH�UROH�WKDW�WHFKQRORJ\�FRXOG�SOD\�LQ�HQKDQFLQJ�WKH�OHDUQLQJ�
H[SHULHQFH�DQG�OHDUQLQJ���:KLOH�WKH�LQWDQJLEOH�DVSHFW�RI�WHFKQRORJ\�VXFK�DV�FRPPXQLFDWLRQ��
FROODERUDWLRQ��FR�FUHDWLRQ�DQG�VKDULQJ�KDYH�WKH�SRWHQWLDO�WR�VLJQLILFDQWO\�LPSDFW�RQ�VWXGHQW�OHDUQLQJ��WKH�
WDQJLEOH�DIIRUGDQFHV�RI�WHFKQRORJ\�PDGH�SRVVLEOH�E\��'�SULQWHUV�RU�$UGXLQR�FDUGV�FDQ�DOVR�SOD\�D�
FULWLFDO�UROH�LQ�VWXGHQW�FRJQLWLYH�DQG�FUHDWLYH�GHYHORSPHQW��8VLQJ�3HGDJRJ\�����DV�D�IUDPHZRUN�IRU�WKH�
UHGHVLJQ�RI�D�ILUVW�\HDU�FRPSXWLQJ�FRXUVH��WKLV�SDSHU�GLVFXVVHV�WKH�ILQGLQJV�RI�KRZ�HPEHGGHG�XVH�RI�
PRELOH�VRFLDO�PHGLD��$UGXLQR�DQG�HPHUJLQJ��'�WHFKQRORJLHV��LPSDFWHG�RQ�VWXGHQW�DQG�VWXGHQW�OHDUQLQJ�
ZLWKLQ�WKH�SURSRVHG�SDUWLFLSDWRU\�GHVLJQ�EDVHG�UHVHDUFK��3'%5��DSSURDFK��7KH�SDSHU�UHSRUWV�RQ�WKH�
LPSOHPHQWDWLRQ�DQG�ILQGLQJV�IURP�WKH�ILUVW�LWHUDWLRQ�RI�D�WZR�LWHUDWLRQ�3'%5�F\FOH��
�
.H\ZRUGV��3HGDJRJ\������KHXWDJRJ\��PRELOH�VRFLDO�PHGLD��SDUWLFLSDWRU\�GHVLJQ�EDVHG�UHVHDUFK�

�
,QWURGXFWLRQ�
�
6LU�.HQ�5RELQVRQ��������������������DQG�LQ�KLV�UHFHQW�7('�WDON�YLGHR�WLWOHG�³+RZ�WR�HVFDSH�HGXFDWLRQ¶V�GHDWK�
YDOOH\´�DUJXDEO\�SHUSHWXDWHV�KRZ�WKH�FXUUHQW�HGXFDWLRQ�V\VWHP�LV�VWLIOLQJ�VWXGHQW�FUHDWLYLW\�DQG�LQQRYDWLRQ��
5RELQVRQ��������DUJXHV�WKH�QHHG�WR�UDGLFDOO\�UHWKLQN�WKH�FXUULFXOXP�DQG�WKH�IDFW�WKDW�HGXFDWLRQ�KDV�UHPDLQHG�
XQFKDQJHG�IRU�GHFDGHV�HYHQ�ZKHQ�WKH�ZRUOG�OHDUQHUV�OLYH�LQ�KDV��/DXULOODUG���������,Q�SDUWLFXODU��WKH�FKDQJH�
GULYHQ�E\�XELTXLWRXV�GHYLFHV�DQG�WHFKQRORJ\�LQ�JHQHUDO�KDV�UHGHILQHG�KRZ�ZH�FRPPXQLFDWH�DQG�LQWHUDFW�ZLWK�
HDFK�RWKHU�DQG�RXU�VXUURXQGLQJV��6LHPHQV��������7UD[OHU���������7KH�LQFUHDVLQJ�IOXLGLW\�DQG�HDVH�ZLWK�ZKLFK�
WHFKQRORJ\�LV�DEOH�WR�DGMXVW�RU�ILQG�D�SODFH�ZLWKLQ�WKH�OLIH�RI�DQ�LQGLYLGXDO�LV�SHUKDSV�RQH�RI�LWV�VWUHQJWKV���1RW�
RQO\�GRHV�LW�VLWXDWH�LWVHOI�ZHOO��LW�LV�DEOH�WR�HQKDQFH�WKH�ZRUOGYLHZ�DQG�NQRZOHGJH�WKURXJK�FRQQHFWLYLW\�WKDW�
PDNHV�LW�DQ�XQGLVPLVVDEOH�µDGG�RQ¶�WR�KDYH��
�
7KH�DIIRUGDQFHV�RI�HPHUJLQJ�WHFKQRORJLHV�DUH�DOZD\V�SXVKLQJ�WKH�ERXQGDULHV�RI�ZKDW�LV�SRVVLEOH��,Q�WKLV�UHJDUG��
RQH�ZRXOG�LPDJLQH�WKDW�WKH�HGXFDWLRQ�VHFWRU�ZRXOG�EH�XWLOLVLQJ�WKHVH�DIIRUGDQFHV�WR�PD[LPLVH�WKH�OHDUQLQJ�DQG�
OHDUQHU�H[SHULHQFH��7KLV�VDGO\�LV�QRW�WKH�FDVH�DV�WKH�DFFHSWDQFH��XVH�DQG�YDOXH�RI�WHFKQRORJ\�LQ�OHDUQLQJ�DQG�
WHDFKLQJ�VWLOO�HOXGHV�PDQ\�SUDFWLWLRQHUV��/DXUULOODUG���������,Q�FDVHV�ZKHUH�WHFKQRORJ\�LV�FRQVLGHUHG�IRU�XVH�ZLWK�
WKH�VWXGHQWV��LW�LV�VWLOO�SHUFHLYHG�DQG�LPSOHPHQWHG�DV�D�SOXJ�RQ�ZLWKLQ�WUDGLWLRQDO�WHDFKLQJ�SUDFWLFHV��7KLV�OLPLWV�
WKH�RSSRUWXQLWLHV�WR�OHYHUDJH�RII�WKH�DIIRUGDQFHV�RI�WKH�WHFKQRORJ\�FRQVLGHUHG�IRU�OHDUQLQJ�DQG�WHDFKLQJ�
�+HUULQJWRQ�	�3DUNHU��������0F/RXJKOLQ�	�/HH������D���$FFRUGLQJ�WR�0LVKUD�	�.RHKOHU��������WKH�XVH�RI�
WHFKQRORJ\�LQ�OHDUQLQJ�DQG�WHDFKLQJ�LV�D�FRPSOH[�DQG�PXOWLIDFHWHG�LQWHUSOD\�EHWZHHQ�WHFKQRORJ\��SHGDJRJ\�DQG�
WKH�FRQWHQW�WR�EH�WDXJKW��$V�VXFK��IRU�HIIHFWLYH�XVH�RI�WHFKQRORJ\��SHGDJRJ\��WHFKQRORJ\�DQG�WKH�WHDFKLQJ�
FRQWH[W�KDV�WR�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�LQ�UHODWLRQ�WR�HDFK�RWKHU��
�
,Q�WKLV�SDSHU��ZH�UHSRUW�RQ�WKH�SUHOLPLQDU\�ILQGLQJV�IURP�WKH�ILUVW�LWHUDWLRQ�RI�D�3'%5�DSSURDFK��7KH�IRFXV�RI�
WKH�VWXG\�ZDV�WR�LQYHVWLJDWH�WKH�SRWHQWLDO�PRELOH�VRFLDO�PHGLD�DQG�RWKHU�HPHUJLQJ�WHFKQRORJLHV�VXFK�DV��'�
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SULQWLQJ�DQG�$UGXLQR�SURJUDPPLQJ�KDYH�WR�XQORFN�VWXGHQW�FUHDWLYLW\��LQFUHDVH�VWXGHQW�HQJDJHPHQW�LQ�WKH�
OHDUQLQJ�SURFHVV�DQG�WR�EULGJH�WKH�GLVWLQFWLRQ�EHWZHHQ�WKHRU\�DQG�SUDFWLFH�IRU�HQKDQFHG�OHDUQLQJ��3HGDJRJ\�����
�0F/RXJKOLQ�	�/HH������E��ZDV�XVHG�DV�DQ�RYHUDUFKLQJ�IUDPHZRUN�IRU�WKH�GHVLJQ�DQG�IDFLOLWDWLRQ�RI�WKH�FRXUVH��
�
5HVHDUFK�FRQWH[W�
�
7KH�&RPSXWHU�7HFKQRORJ\�LQ�6RFLHW\��&7,6��FRXUVH�LV�WKH�ILUVW�SDSHU�WKH�VWXGHQWV�HQUROO�LQ�WKH�FRPSXWLQJ�
GHJUHH�XQGHUWDNH�DV�D�SDUW�RI�WKHLU�VWXG\�DQG�LV�GHOLYHUHG�RYHU�WZR�FDPSXVHV��3ULRU�WR�WKH�VWDUW�RI�WKH�GHVLJQ�RI�
WKH�FRXUVH�LQ�6HPHVWHU�WZR��������&7,6�ZDV�WDXJKW�LQ�D�WUDGLWLRQDO�OHFWXUH�PRGH�ZKHUH�WKH�VWXGHQWV�DWWHQGHG�D�
RQH�KRXU�OHFWXUH�DQG�RQH�KRXU�WXWRULDO�LQ�D�ZHHN��7KH�DLP�RI�WKH�&7,6�FRXUVH�LV�WR�LQWURGXFH�SDVW�DQG�SUHVHQW�
WHFKQRORJLHV�WR�WKH�VWXGHQWV�DQG�KHOS�WKHP�EXLOG�DQ�XQGHUVWDQGLQJ�RI�WKH�UROH�WHFKQRORJ\�SOD\V�LQ�VKDSLQJ�
VRFLHW\��DQG�HYDOXDWH�LWV�LPSDFW��7KLV�ZDV�DFKLHYHG�WKURXJK�D�VHULHV�RI�OHFWXUHV��7KH�OHFWXUHV�WKURXJKRXW�WKH�
VHPHVWHU�DLPHG�WR�H[SODLQ�WKH�UROH�YDULRXV�WHFKQRORJLHV��SDVW�DQG�SUHVHQW��SOD\HG�LQ�VKDSLQJ�KXPDQ�VRFLHW\�VXFK�
DV�,%0�DQG�+RORFDXVW��H:DVWH�DQG�3XQFKHG�FDUG�WHFKQRORJ\��7KH�VWXGHQWV�ZHUH�DVVHVVHG�WZLFH�E\�
DGPLQLVWHULQJ�H[DPV�DW�PLG�VHPHVWHU�DQG�DW�WKH�HQG�RI�WKH�VHPHVWHU��
�
0HWKRGRORJ\�DQG�GDWD�FROOHFWLRQ�
�
,Q�RUGHU�WR�LQYHVWLJDWH�WKH�XVH�RI�PRELOH�VRFLDO�PHGLD�DQG�HPHUJLQJ�WHFKQRORJLHV�VXFK�DV��'�SULQWLQJ�DQG�
SURJUDPPDEOH�$UGXLQR�FDUGV��D�K\EULG�DSSURDFK�RI�GHVLJQ�EDVHG�UHVHDUFK��'%5��DQG�SDUWLFLSDWRU\�DFWLRQ�
UHVHDUFK��3$5��UHIHUUHG�WR�DV�SDUWLFLSDWRU\�GHVLJQ�EDVHG�UHVHDUFK��3'%5��ZDV�GHHPHG�DSSURSULDWH�IRU�XVH�LQ�
WKLV�SURMHFW��8QOLNH�RWKHU�UHVHDUFK�PHWKRGV��'%5�DQG�3$5�ERWK�SURYLGH�DQ�RSSRUWXQLW\�WR�VLWXDWH�WKH�UHVHDUFK�
ZLWKLQ�D�FRQWH[W�ZKHUH�GHVLJQ��SUDFWLFH�DQG�WKHRU\�DUH�H[SORUHG�LQ�UHODWLRQ�WR�HDFK�RWKHU��$PLHO�	�5HHYHV��
������$UJ\ULV�	�6FK|Q��������'HGH��������+HUULQJWRQ��������.HPPLV�	�0F7DJJDUW��������5HHYHV��+HUULQJWRQ��
	�2OLYHU��������:DGVZRUWK���������7KH�K\EULG�DSSURDFK�SURYLGHV�D�VWURQJHU�SODWIRUP�IRU�FROODERUDWLRQ�EHWZHHQ�
WKH�SUDFWLWLRQHU�DQG�WKH�UHVHDUFKHU�WKURXJKRXW�WKH�VWXG\��7KLV�FROODERUDWLRQ�PXWXDOO\�EHQHILWV�ERWK�SDUWLHV�LQ�
JDLQLQJ�NQRZOHGJH�RQ�KRZ�WKH�GHVLJQ�DQG�WKH�LPSOHPHQWDWLRQ�EHKDYH�ZLWKLQ�WKH�FRQWH[W��'HGH��������
:DGVZRUWK��������:DQJ�	�+DQQDILQ���������$�VWURQJHU�FRXSOLQJ�RI�WKH�WZR�PHWKRGV�KHOSV�EXLOG�ULJRXU�DQG�DW�
WKH�VDPH�WLPH�KHOSV�RYHUFRPH�WKH�WLPH�LW�WDNHV�WR�SXEOLVK�D�'%5�EDVHG�SURMHFW��$QGHUVRQ�	�6KDWWXFN��������
+HUULQJWRQ��0F.HQQH\��5HHYHV��	�2OLYHU���������:KLOH�'%5�DQG�3$5�VKDUH�PDQ\�µHSLVWHPRORJLFDO��
RQWRORJLFDO�DQG�PHWKRGRORJLFDO�XQGHUSLQQLQJV¶��$QGHUVRQ�DQG�6KDWWXFN��������S�����WKDW�FURVV�IHUWLOLVHV�WKH�
SKDVHV�LQ�ERWK�DSSURDFKHV��WKH\�DUH�KRZHYHU�IXQGDPHQWDOO\�GLIIHUHQW��,Q�'%5��WKH�IRFXV�LV�RQ�GHVLJQLQJ��
LPSOHPHQWLQJ�DQG�WHVWLQJ�D�VROXWLRQ�RYHU�D�VHULHV�RI�LWHUDWLRQV�WR�SURGXFH�³QHZ�WKHRULHV��DUWLIDFWV��DQG�SUDFWLFHV�
WKDW�DFFRXQW�IRU�DQG�SRWHQWLDOO\�LPSDFW�OHDUQLQJ�DQG�WHDFKLQJ�LQ�QDWXUDOLVWLF�VHWWLQJV´��%DUDE�DQG�6TXLUH��������S��
����3$5�LV�IXWXUH�RULHQWHG�WKURXJK�VKDUHG�RZQHUVKLS�EHWZHHQ�WKH�UHVHDUFKHU��SUDFWLWLRQHU�DQG�WKH�VXEMHFWV�RI�WKH�
UHVHDUFK�SURMHFW�LQ�D�SDUWLFLSDWRU\�DQG�FROODERUDWLYH�FRQWH[W�DFKLHYHG�WKURXJK�UDSLG�SURWRW\SLQJ��,Q�SURSRVLQJ�
WKH�QHZ�3'%5�DSSURDFK��WKH�UHVHDUFKHU�DLPV�WR�VKRUWHQ�WKH�WLPH�WDNHQ�WR�SXEOLVK�D�'%5�SURMHFW��SURORQJHG�GXH�
WR�WKH�VHULHV�RI�LWHUDWLRQV��E\�LPSOHPHQWLQJ�WKH�SDUWLFLSDWRU\�QDWXUH�RI�3$5��7KLV�DOORZV�D�TXLFNHU�IHHGEDFN�
PHFKDQLVP�WR�XQGHUVWDQG�WKH�IXWXUH�GHVLJQ�LPSOLFDWLRQV�DQG�LWHUDWLRQV�EHFDXVH�WKH�VWXGHQWV�EHFRPH�DQ�DFWLYH�
SDUW�RI�WKH�UHVHDUFK��$W�WKH�VDPH�WLPH��D�FKDQJH�LQ�SUDFWLFH�FDQ�RQO\�EH�DFKLHYHG�LI�WKH�SUDFWLWLRQHU�LV�SURYLGHG�
WKH�VXSSRUW�DQG�VFDIIROG�QHHGHG�WR�LPSOHPHQW�WKH�GHVLJQ�WR�XVH�LQ�IDFLOLWDWLQJ�WKH�FRXUVH��,Q�WKLV�UHJDUG��3$5�
SURYLGHV�D�FRPPXQLW\�GULYHQ�LPSOHPHQWDWLRQ��WHVWLQJ�DQG�HYDOXDWLRQ�HQYLURQPHQW�LQ�FORVH�FROODERUDWLRQ�ZLWK�
WKH�SUDFWLWLRQHU�DQG�WKH�VXEMHFWV��1DUD\DQ�������� 
�
7KH�IRXU�LWHUDWLYH�SKDVHV�ZLWKLQ�3'%5�DSSURDFK��ILJXUH����ZHUH�XVHG�WR�LQYHVWLJDWH�DQG�LPSOHPHQW�WKH�XVH�RI�
OHDUQLQJ�WHFKQRORJLHV�LQ�WKH�&7,6�FRXUVH��
�
3KDVH�RQH�RI�WKH�VWXG\�VWDUWHG�ODWH�LQ������ZKHUH�WKH�UHVHDUFKHU�DQG�WKH�OHFWXUHU�IRU�WKH�&7,6�PHW�WR�GLVFXVV�WKH�
LVVXHV�LQ�FODVV�ZLWK�WKH�VWXGHQWV�ZLWK�UHJDUG�WR�OHDUQLQJ�DQG�WHDFKLQJ��7KLV�IRUPHG�WKH�EDVLV�DQG�D�JXLGHOLQH�IRU�
OLWHUDWXUH�UHYLHZ��6RPH�LVVXHV�WKDW�DURVH�LQ�GLVFXVVLRQ�DQG�WKURXJK�OLWHUDWXUH�UHYLHZ�ZHUH�WKH�GHVLJQ�RI�WKH�
FRXUVH��VWXGHQW�HQJDJHPHQW�DQG�WKH�RYHUDOO�OHDUQLQJ�DQG�WHDFKLQJ�DSSURDFK�WKDW�ZDV�PRVWO\�WHDFKHU�FHQWUHG��
&7,6�ZDV�FRQWHQW�KHDY\�DQG�H[DP�GULYHQ�ZLWK�PLQLPDO�VWXGHQW�HQJDJHPHQW�YHUJLQJ�RQ�DOPRVW�SDVVLYH�VWXGHQW�
SDUWLFLSDWLRQ��7KH�XVH�RI�WHFKQRORJ\�LQ�WKLV�FDVH�0HGLDVLWH��/HFWXUH�&DSWXUH��ZDV�GRQH�ZLWKRXW�DQ\�SHGDJRJLFDO�
XQGHUSLQQLQJ�DQG�DV�D�SOXJ�RQ�WR�WUDGLWLRQDO�WHDFKLQJ�SUDFWLFH��$V�5HHYHV��������KLJKOLJKWV��WKH�VWUHQJWK�DQG�DW�
WKH�VDPH�WLPH�WKH�ELJJHVW�ZHDNQHVV�RI�WHFKQRORJ\�LV�LWV�DELOLW\�WR�FRPIRUWDEO\�VLW�ZLWKLQ�ROG�DQG�QHZ�SUDFWLFHV��
PHDQLQJ�WHFKQRORJ\�LWVHOI�LV�QRW�FDSDEOH�RI�OHDGLQJ�WR�LPSURYHG�SUDFWLFH��
,Q�SKDVH�WZR�RI�WKH�SURMHFW��WKH�VROXWLRQ�WR�WKH�SUREOHPV�H[SORUHG�ZDV�GHVLJQHG�LQ�OLQH�ZLWK�WKH�EURDG�SULQFLSOHV�
RI�3HGDJRJ\������7KH�GHVLJQ�LQYROYHG�WKH�UHGHVLJQ�RI�WKH�&7,6�FXUULFXOXP�IURP�FRQWHQW�DQG�H[DP�KHDY\�WR�D�
VWXGHQW�FHQWUHG��FROODERUDWLYH��SURMHFW�GULYHQ�DQG�FRPPXQLW\�GULYHQ�IDFLOLWDWLRQ�DQG�DVVHVVPHQW�ZLWK�DQ�HQG�RI�
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VHPHVWHU�H[DP��7KH�VWXGHQW�JUDGH�ZDV�LQIRUPHG�E\����SHUFHQW�IRUPDWLYH�VWXGHQW�SURMHFW�ZRUN�DQG����SHUFHQW�
HQG�RI�WKH�VHPHVWHU�H[DP���
,Q�SKDVH�WKUHH��WKH�GHVLJQ�ZDV�LPSOHPHQWHG�ZLWK�WKH�ILUVW�\HDU�FRPSXWLQJ�VWXGHQWV��D�FRKRUW�RI�����VWXGHQWV��DQG�
D�VPDOO�QXPEHU������EDVHG�RQ�D�VHSDUDWH�FDPSXV�LQ�VHPHVWHU�������������ZHHNV���$Q�RYHUYLHZ�RI�WKH�GHVLJQ�DQG�
LPSOHPHQWDWLRQ�ZDV�SURYLGHG�WR�WKH�VWXGHQWV�DV�SDUW�RI�3$5��'DWD�ZDV�FROOHFWHG�XVLQJ�DQ�HQG�RI�VHPHVWHU�
SURMHFW�VXUYH\��VWXGHQW�FUHDWHG�DUWLIDFWV�VXFK�DV�VWXGHQW�FRQWULEXWLRQV�RQ�WKH�FRPPXQLW\�SDJH��EORJ�SRVWV�DQG�
PLFUREORJJLQJ���YLGHRV�DQG�SLFWXUHV���'�PRGHOV�DQG�SULQWHG�DUWHIDFWV�DQG�DQ�HQG�RI�WKH�\HDU�JURXS�SRVWHU�DQG�
UHSRUW��5HIOHFWLRQV��IHHGEDFN�DQG�REVHUYDWLRQV�RQ�VWXGHQW�XSWDNH�DQG�XVH�RI�WKH�VROXWLRQ�ZHUH�DOVR�FROOHFWHG�RQ�D�
GDLO\�DQG�ZHHNO\�EDVLV�ZLWKLQ�WKH�FRPPXQLW\�HVWDEOLVKHG�EHWZHHQ�WKH�SUDFWLWLRQHU��UHVHDUFKHU�DQG�WKH�VWXGHQWV��
$V�WKLV�LV�WKH�ILUVW�LWHUDWLRQ�RI�WKH�GHVLJQ��WKH�ILQGLQJV�GLVFXVVHG�DUH�DQ�RXWFRPH�RI�3$5�DIWHU�WKH�ILUVW�F\FOH��7KH�
GHVLJQ�LPSOLFDWLRQV�IRU�WKH�VHFRQG�F\FOH�DUH�LQIRUPHG�E\�WKH�ILQGLQJV�DIWHU�WKH�ILUVW�LWHUDWLRQ��,Q�WKH�IRXUWK�SKDVH��
ZKHUH�WKH�IRFXV�LV�RQ�GHVLJQ�SULQFLSOHV�DQG�HQKDQFHG�VROXWLRQ��D�VHW�RI�SUHOLPLQDU\�GHVLJQ�SULQFLSOHV�DUH�
GLVFXVVHG�WKDW�ZLOO�LQIRUP�WKH�GHVLJQ�FKDQJHV�RI�WKH�VHFRQG�LWHUDWLRQ���

�
)LJXUH�����3DUWLFLSDWRU\�GHVLJQ�EDVHG�UHVHDUFK��3'%5��

�
7KHRUHWLFDO�IUDPHZRUNV�XQGHUSLQQLQJ�WKLV�SURMHFW�
�
)RU�IDU�WRR�ORQJ��HGXFDWLRQ�KDV�VWULSSHG�OHDUQHUV�RI�WKH�ULJKW�WR�KDYH�D�YRLFH�LQ�WKH�OHDUQLQJ�SURFHVV��2YHU�
GHFDGHV��LQ�DQ�DWWHPSW�WR�GHOLYHU�HIIHFWLYH�HGXFDWLRQ��WKH�OHDUQLQJ�SURFHVV�KDV�EHHQ�KLJKO\�UHILQHG�DQG�VWXGHQWV�
KDYH�EHHQ�UHVHUYHG�D�µVSHFWDWRU¶�VHDW�LQ�WKH�FODVVURRP��7KH�FRQVHTXHQFHV��HYHQ�ZKHQ�SUHYDOHQW�LQ�WKH�
FODVVURRPV�WRGD\��DUH�VWLOO�EHLQJ�LJQRUHG�ZLWK�WKH�VDPH�GHFDGHV¶�ROG�SUDFWLFH�UHSHDWHG�ZLWK�D�KRSH�RI�D�GLIIHUHQW�
RXWFRPH��
�
3HGDJRJ\�����
�
6LQFH�WKH�LGHQWLILFDWLRQ�RI�³D�VHFRQG�JHQHUDWLRQ��RU�PRUH�SHUVRQDOLVHG��FRPPXQLFDWLYH�IRUP�RI�WKH�:RUOG�:LGH�
:HE�WKDW�HPSKDVLVHV�DFWLYH�SDUWLFLSDWLRQ��FRQQHFWLYLW\��FROODERUDWLRQ�DQG�VKDULQJ�RI�NQRZOHGJH�DQG�LGHDV�
DPRQJ�XVHUV´��0F/RXJKOLQ�	�/HH��������S�������DOVR�FDOOHG�:HE������2
5HLOO\���������$�QXPEHU�RI�SHGDJRJLHV�
KDYH�HPHUJHG�DWWHPSWLQJ�WR�KDUQHVV�WKH�DIIRUGDQFHV�RI�:HE�����WHFKQRORJLHV�IRU�XVH�LQ�OHDUQLQJ�DQG�WHDFKLQJ��
)RU�H[DPSOH��FRQQHFWLYLVP��6LHPHQV���������DXWKHQWLF�OHDUQLQJ��/RPEDUGL��������DQG�PRELOH�RU�POHDUQLQJ�
�6KDUSOHV���������DOO�DWWHPSWLQJ�WR�HQKDQFH�VWXGHQW�OHDUQLQJ�E\�OHYHUDJLQJ�RII�WKH�DIIRUGDQFHV�RI�:HE�����WRROV�
DQG�WHFKQRORJLHV��
�
3HGDJRJ\�����HVSRXVHG�E\�0F/RXJKOLQ�DQG�/HH������D������E��LV�D�IUDPHZRUN�WKDW�VWUHVVHV�SHGDJRJLFDO�GHVLJQ�
RI�OHDUQLQJ�DQG�WHDFKLQJ�IRU�HPEHGGHG�XVH�RI�:HE�����WRROV�WR�DFKLHYH�WKH�OHDUQLQJ�RXWFRPHV�UHTXLUHG��:KHUH�
WKH�:HE�����WRROV�HQJDJH�VWXGHQWV�LQWR�OHDUQLQJ�HYHQWV�WKDW�DUH�SHUVRQDOLVHG��OHDUQHU�GULYHQ��FXVWRPLVDWLRQ�DQG�
VHOI�UHJXODWRU\���SDUWLFLSDWRU\��OHDUQHUV�HQJDJH�LQ�PHDQLQJIXO�GLVFXVVLRQV��FROODERUDWLYH��FRPPXQLFDWH�DQG�DUH�
FRQQHFWHG�DV�D�FRPPXQLW\��DQG�SURGXFWLYH��DV�DQ�RXWFRPH��OHDUQHUV�FUHDWH�WKH�FRQWHQW�WR�HYLGHQFH�WKHLU�
OHDUQLQJ��FROOHFWLYHO\�DGYDQFH�LQ�NQRZOHGJH�DQG�HYHQWV�RU�WUDQVDFWLRQV�WKDW�LQVSLUH�FUHDWLYLW\�DQG�LQQRYDWLRQ��
�0F/RXJKOLQ�DQG�/HH������E���WKLV�DGYRFDWHV�DFWLYH�OHDUQHU�SDUWLFLSDWLRQ�WKURXJK�VRFLDO�FRQVWUXFWLYLVW�DQG�
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VRFLR�FXOWXUDO�SHGDJRJLHV��0F/RXJKOLQ�	�/HH������E��9\JRWVN\���������������3HGDJRJ\�����LV�DQ�RSHQ�
SHGDJRJ\�DQG�HQGHDYRXUV�WR�HQFRPSDVV�WKH�WUXH�QDWXUH�RI�:HE�����IRU�OHDUQLQJ�DQG�WHDFKLQJ��*LYHQ�WKH�RSHQ�
QDWXUH�RI�3HGDJRJ\������LW�IRUPV�DQ�RYHUDUFKLQJ�XPEUHOOD�IRU�SHGDJRJLHV�VXFK�DV�FRQQHFWLYLVP�DQG�KHXWDJRJ\�
�%ODVFKNH��������+DVH�	�.HQ\RQ��������0F/RXJKOLQ�	�/HH������D��6LHPHQV���������
�
:KLOH�3HGDJRJ\�����GRHV�QRW�H[SOLFLWO\�DFNQRZOHGJH�WKH�UROH�RI�PRELOH�GHYLFHV��LW�KDV�KRZHYHU�EHHQ�VKRZQ�WKDW�
PRELOH�GHYLFHV�RU�POHDUQLQJ�SOD\�DQ�LPSRUWDQW�UROH�LQ�RSHUDWLRQDOLVLQJ�:HE�����WRROV�IRU�OHDUQLQJ��&RFKUDQH��
������&RFKUDQH�	�%DWHPDQ��������+HUULQJWRQ�	�+HUULQJWRQ��������/DXULOODUG���������7KH�XELTXLWRXV�QDWXUH�RI�
PRELOH�GHYLFHV�EULGJHV�WKH�OHDUQLQJ�FRQWH[W��IRUPDO�DQG�LQIRUPDO��DQG�SOD\V�D�FULWLFDO�UROH�LQ�HQDEOLQJ�OHDUQHU�
JHQHUDWHG�FRQWH[W�DQG�FRQWHQW��&RFKUDQH�	�%DWHPDQ��������1DUD\DQ���������
�
+HXWDJRJ\��RU�VHOI�GHWHUPLQHG�OHDUQLQJ��LV�D�KROLVWLF�OHDUQHU�FHQWUHG�DSSURDFK�WR�OHDUQLQJ�DQG�WHDFKLQJ��:KHUH�
VHOI�GHWHUPLQHG�DVVXPHV�³WKDW�SHRSOH�KDYH�WKH�SRWHQWLDO�WR�OHDUQ�FRQWLQXRXVO\�DQG�LQ�UHDO�WLPH�E\�LQWHUDFWLQJ�
ZLWK�WKHLU�HQYLURQPHQW��WKH\�OHDUQ�WKURXJK�WKHLU�OLIHVSDQ��FDQ�EH�OHDG�WR�LGHDV�UDWKHU�WKDQ�EH�IRUFH�IHG�WKH�
ZLVGRP�RI�RWKHUV��DQG�WKHUHE\�WKH\�HQKDQFH�WKHLU�FUHDWLYLW\��DQG�UH�OHDUQ�KRZ�WR�OHDUQ´��+DVH�	�.HQ\RQ��������
S������,Q�WKH�SURFHVV��WKH�OHDUQHUV�HQJDJH�ZLWK�DQG�FUHDWH�WKHLU�RZQ�FRQWH[W�DQG�FRQWHQW�DV�D�SDUW�RI�HQKDQFLQJ�
DQG�LQIRUPLQJ�WKHLU�RZQ�OHDUQLQJ��%ODVFKNH���������
�
'HVLJQ�DQG�LPSOHPHQWDWLRQ�
�
7KH�GHVLJQ�RI�WKH�VROXWLRQ�IRU�&7,6�ZDV�LQIRUPHG�E\�WKH�RYHUDUFKLQJ�3HGDJRJ\�����IUDPHZRUN�ZLWKLQ�ZKLFK��
KHXWDJRJ\�DQG�POHDUQLQJ�IUDPHZRUNV�IRUPHG�WKH�JXLGLQJ�SULQFLSOHV�IRU�OHDUQLQJ�DQG�WHDFKLQJ��
�
7KH�FRQFHSW�PDS��ILJXUH����RXWOLQHV�WKH�:HE�����WRROV�XVHG�WR�VXSSRUW�OHDUQLQJ�DQG�WHDFKLQJ�DORQJ�ZLWK�VWXGHQW�
RZQHG�GHYLFHV�VXFK�DV�VPDUWSKRQHV��WDEOHWV�DQG�FRPSXWHUV��2WKHU�FRPSXWHU�VSHFLILF�WHFKQRORJLHV�IRU�H[DPSOH��
$UGXLQR�SURJUDPPLQJ�ERDUGV�DQG��'�PRGHOLQJ�DQG�SULQWLQJ�ZHUH�XVHG�WR�GULYH�VWXGHQW�JURXS�SURMHFWV���
�

�
)LJXUH�����7KH�GHVLJQ�RI�WKH�OHDUQLQJ�HQYLURQPHQW�XVLQJ�VWXGHQW�RZQHG�GHYLFHV�

�
*RRJOH�DSSOLFDWLRQV�VXFK�DV�*RRJOH���<RX7XEH�DQG�'ULYH�ZHUH�KHDYLO\�LQWHJUDWHG�LQ�WKH�GHVLJQ�RI�WKH�FRXUVH��$�
FODVV�FRPPXQLW\�ZDV�VHW�XS�XVLQJ�*RRJOH��WKDW�FRQQHFWHG�DOO�WKH�VWXGHQWV�LQ�WKH�FODVV�DQG�SURYLGHG�D�SODWIRUP�
IRU�FRPPXQLFDWLRQ��FROODERUDWLRQ�DQG�VKDULQJ�LGHDV��7KH�*RRJOH�HFRORJ\�ZDV�FKRVHQ�GXH�WR�LWV�IOXLGLW\�ZLWK�
GLIIHUHQW�SODWIRUPV��VXFK�DV�PRELOH�GHYLFHV��WDEOHWV��ODSWRSV�DQG�FRPSXWHUV��7KH�XVHU�H[SHULHQFH�RQ�DQ\�GHYLFH�LV�
DOPRVW�WKH�VDPH��*RRJOH��DSDUW�IURP�WKH�VRFLDO�DIIRUGDQFHV�IRU�OHDUQLQJ�DOVR�SURYLGHV�D�µ+DQJRXW¶�IXQFWLRQ�����
XVHU�YLGHR�FRQIHUHQFLQJ�V\VWHP��RYHU�WKH�EURZVHU��7KLV�IXUWKHU�DPSOLILHV�WKH�RSSRUWXQLW\�IRU�FROODERUDWLRQ�DQG�
FRPPXQLFDWLRQ�DQG�GHOLYHUV�D�VHDPOHVV�H[SHULHQFH�RYHU�VPDUWSKRQHV�DQG�WDEOHWV��
�
$�SULYDWH�*RRJOH��FODVV�FRPPXQLW\�ZDV�VHW�XS�DQG�DOO�VWXGHQWV�LQ�WKH�FODVV�ZHUH�LQYLWHG�WR�MRLQ��7KH�VWXGHQWV�
ZHUH�VKRZQ�KRZ�WR�XVH�WKH�SODWIRUP�DFURVV�GLIIHUHQW�SODWIRUPV��7KH�+DQJRXW�IHDWXUH�DQG�LWV�SRWHQWLDO�IRU�
FROODERUDWLRQ�DQG�FRPPXQLFDWLRQ�ZDV�DOVR�GHPRQVWUDWHG�WR�WKH�VWXGHQWV��6WXGHQWV�ZHUH�HQFRXUDJHG�WR�XVH�WKH�
SODWIRUP�IRU�VKDULQJ�LGHDV�DQG�UHVRXUFHV��DQG�GLVFXVVLQJ�WKH�FRXUVH�FRQWHQW�DQG�OHFWXUH��7KH�VWXGHQWV�ZHUH�DOVR�
HQFRXUDJHG�WR�DFWLYDWH�µSXVK�QRWLILFDWLRQ¶�IRU�WKH�FODVV�FRPPXQLW\��7KH�SXVK�QRWLILFDWLRQ�IHDWXUH�VHQGV�D�
PHVVDJH�WR�WKH�XVHU¶V�PRELOH�GHYLFH�ZKHQHYHU�DQ�DFWLYLW\�HYHQWXDWHV�ZLWKLQ�WKH�FRPPXQLW\�SDJH��IRU�H[DPSOH��
ZKHQ�VRPHRQH�VKDUHV�D�UHVRXUFH�RU�FRPPHQWV�RQ�D�PHVVDJH��6WXGHQWV�ZHUH�DOVR�JLYHQ�DQ�RYHUYLHZ�RI�KRZ�WR�
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FUHDWH�D�GRFXPHQW�LQ�*RRJOH�'ULYH�DQG�VKDUH�LW�ZLWK�DQ�LQGLYLGXDO�RU�ZLWK�D�JURXS��$Q�RYHUYLHZ�RI�KRZ�WR�
XSORDG�D�YLGHR�WDNHQ�XVLQJ�D�PRELOH�GHYLFH�WR�<RX7XEH�ZDV�DOVR�JLYHQ�GXULQJ�WKH�WXWRULDO�VHVVLRQ���
�
7KH�*RRJOH�FODVV�FRPPXQLW\�ZDV�XVHG�DV�WKH�&7,6�VWXGHQW�VRFLDO�OHDUQLQJ�VSDFH��$�VSDFH�WKDW�VWXGHQWV�WRRN�
FDUH�RI��PDLQWDLQHG��FUHDWHG��FXVWRPLVHG�DQG�EXLOW�WRJHWKHU��7KH�WHDFKHU�DQG�WKH�WHDFKLQJ�DVVLVWDQWV�SURYLGHG�
VXSSRUW�DQG�JXLGDQFH�ZLWKLQ�WKH�VSDFH�ZKHQ�QHHGHG�E\�WKH�VWXGHQWV�DQG�DW�WLPHV�SRVWHG�UHVRXUFHV�UHOHYDQW�WR�WKH�
WRSLF�FRYHUHG�LQ�OHFWXUHV��7KH�LQVWLWXWLRQDO�OHDUQLQJ�PDQDJHPHQW�V\VWHP��%ODFNERDUG��ZDV�XVHG�IRU�FRXUVH�
DGPLQLVWUDWLRQ�SXUSRVHV��IRU�H[DPSOH��SRVWLQJ�FODVV�QRWLILFDWLRQV��UHPLQGHU�WR�VWXGHQWV��DQG�FRXUVH��JURXS�DQG�
SURMHFW�LQIRUPDWLRQ�DORQJ�ZLWK�D�IRUXP�GULYHQ�E\�WKH�OHFWXUHU��
�
6WXGHQWV�ZHUH�DVNHG�WR�FUHDWH�D�JURXS�SURMHFW�FRPPXQLW\�SDJH�IRU�PHPEHUV�WR�XVH�IRU�FROODERUDWLRQ�DQG�
FRPPXQLFDWLRQ�SXUSRVHV�DQG�DW�WKH�VDPH�WLPH�DV�D�SODWIRUP�IRU�GRFXPHQWLQJ�WKH�MRXUQH\�DQG�LQGLYLGXDO�
FRQWULEXWLRQ��7KH�VWXGHQWV�ZHUH�JLYHQ�IRXU�SURMHFW�RSWLRQV���'�SULQWLQJ��$UGXLQR�SURJUDPPLQJ��022&V�
�0DVVLYH�2SHQ�2QOLQH�&RXUVHV��DQG�+RORFDXVW�GRFXPHQWDU\��WR�FKRRVH�IURP��7KH�VWXGHQWV�DOVR�KDG�WKH�
RSSRUWXQLW\�WR�QHJRWLDWH�DQ\�RWKHU�WRSLF�RI�LQWHUHVW�ZLWK�WKH�OHFWXUHU��2XW�RI�WKH�IRXU�SURMHFW�WRSLFV��WKH�VWXGHQWV�
FRXOG�DOVR�FRPELQH�WZR�RU�WKUHH�RI�WKHP�LQWR�D�VLQJOH�SURMHFW�LI�WKH�JURXS�PHPEHUV�DJUHHG�DQG�ZDQWHG�WR�SXVK�
WKH�ERXQGDU\�RI�WKHLU�FROOHFWLYH�JURXS�NQRZOHGJH��)RU�H[DPSOH��ZKLOH�FUHDWLQJ�D�GRFXPHQWDU\�RQ�+RORFDXVW��WKH�
VWXGHQWV�FRXOG�DOVR�GHVLJQ�DQG�SULQW��'�PRGHOV�RI�WKH�WHFKQRORJ\�XVHG�DW�WKH�WLPH��
�
7DEOH���RXWOLQHV�KRZ�WKH�SULQFLSOHV�RI�3HGDJRJ\�����ZHUH�LQWHJUDWHG�LQ�WKH�GHVLJQ�DQG�IDFLOLWDWLRQ�RI�WKH�FRXUVH��
�

7DEOH����3HGDJRJLFDO�HPERGLPHQW�RI�SHGDJRJ\�����LQ�WKH�GHVLJQ�DQG�IDFLOLWDWLRQ�RI�WKH�FRXUVH�
�
3HGDJRJ\�����HOHPHQWV� (PERGLPHQW�RI�3HGDJRJ\�����LQ�WKH�GHVLJQ�DQG�OHDUQLQJ�SURFHVV�
3DUWLFLSDWLRQ�
(QFRXUDJH�OHDUQHU�FRPPXQLFDWLRQ�
DQG�FROODERUDWLRQ�

(VWDEOLVKPHQW�RI�D�FODVV�FRPPXQLW\�RQ�*RRJOH���
x� 6KDULQJ�LGHDV�DQG�NQRZOHGJH�
x� 6KDULQJ�UHVRXUFHV�
x� &ROODERUDWLYHO\�FXUDWLQJ�UHVRXUFHV�

3HUVRQDOLVDWLRQ�
(PSRZHULQJ�WKH�VWXGHQWV�E\�RSHQ�
DQG�IOH[LEOH�IDFLOLWDWLRQ�DQG�
DVVHVVPHQW�PHWKRGV�

/HDUQHU�GULYHQ�OHDUQLQJ�SURFHVV��
x� *URXSV�HVWDEOLVK�D�*RRJOH��FRPPXQLW\�IRU�SURMHFW�ZRUN��
x� 6WXGHQWV�ZRUN�ZLWK�WKHLU�RZQ�GHYLFH�DQG�UHVRXUFHV�LQ�WKH�

SURMHFW��
x� 6WXGHQWV�KDYH�FKRLFH�RYHU�WKH�WRSLF�DQG�µPDNH�XS¶�RI�WKH�SURMHFW�

DQG�PXWXDO�LQWHUHVWV�ZLWKLQ�WKH�JURXS�PHPEHUV�GULYHV�WKH�
SURMHFW��

o� %ULQJ�\RXU�RZQ�GHYLFH�
o� &UHDWH�\RXU�RZQ�SURMHFW�DQG�DUWHIDFWV�

3URGXFWLYLW\�
(QDEOLQJ�OHDUQHU�JHQHUDWHG�FRQWHQW�

6WXGHQW�RXWFRPHV�LQ�WKH�FODVV�FRPPXQLW\��
x� 'LVFXVVLRQV�
x� 3HHU�VXSSRUW�DQG�HQFRXUDJHPHQW�
x� 6KDULQJ�RI�UHVRXUFHV�
x� &ROODERUDWLYHO\�EXLOGLQJ�RU�FXUDWLQJ�UHVRXUFHV�WR�VFDIIROG�

OHDUQLQJ��
*URXS�RXWFRPHV��

x� &UHDWLQJ�DQG�FXUDWLQJ�UHVRXUFHV�WR�EXLOG�WKH�SURMHFW��
x� $SSOLFDWLRQ�RI�LGHDV�WR�FUHDWH�SURMHFW�DUWHIDFWV��VXFK�DV��

o� 3RVWHU�
o� 0HDQLQJ�DQG�LGHDV�
o� 'LJLWDO�DQG�RWKHU�WDQJLEOH�RXWFRPHV�VXFK�DV�YLGHRV���'�

SULQWHG�PRGHOV�DQG�FRQFHSWV��
�
5HVXOWV�
�
3UH�SURMHFW�VXUYH\���8QGHUVWDQGLQJ�WKH�OHDUQHU�DQG�WKH�GHYLFHV�WKH\�ZRQ�
�
7KH�SUH�SURMHFW�VXUYH\�ZDV�GHVLJQHG�WR�JDWKHU�GDWD�IURP�WKH�VWXGHQWV�RQ�WKH�W\SH�RI�GHYLFHV�WKH\�RZQHG��WKHLU�
DJH��FRPSXWLQJ�EDFNJURXQG�DQG�LI�WKLV�ZDV�WKHLU�ILUVW�\HDU�DW�D�XQLYHUVLW\��$�WRWDO�RI�����VWXGHQWV�FRPSOHWHG�WKH�
VXUYH\��D�UHWXUQ�UDWH�RI������Q ������)URP�WKH�����VWXGHQWV�ZKR�FRPSOHWHG�WKH�VXUYH\������LQGLFDWHG�WKDW�WKH\�
ZHUH�LQ�WKH�������\HDU�ROG�DJH�JURXS������LQGLFDWHG�WKH\�ZHUH�LQ�WKH�������\HDU�ROG�DJH�JURXS��ZKLOH����DQG�
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���LQGLFDWHG�WKH\�ZHUH�ZLWKLQ�WKH�������\HDU�ROG�DQG�!���\HDU�ROG�DJH�JURXS�UHVSHFWLYHO\�������RI�WKH�VWXGHQWV�
LQ�WKH�&7,6�FRXUVH�ZHUH����\HDUV�ROG�RU�\RXQJHU��2I�WKH�����VWXGHQWV�ZKR�DWWHQGHG�WKH�VXUYH\������LQGLFDWHG�
WKDW�WKLV�ZDV�WKHLU�ILUVW�\HDU�RI�VWXG\�LQ�D�XQLYHUVLW\�VHWWLQJ��$QG�D�IXUWKHU�����LQGLFDWHG�WKDW�WKH\�GLG�QRW�KDYH�
DQ\�FRPSXWLQJ�H[SHULHQFH�DSDUW�IURP�EDVLF�0LFURVRIW�2IILFH�DQG�RSHUDWLRQDO�FRPSXWHU�NQRZOHGJH��$OO�VWXGHQWV�
ZKR�FRPSOHWHG�WKH�VXUYH\�LQGLFDWHG�WKH\�KDG�DFFHVV�WR�D�FRPSXWHU��HLWKHU�D�ODSWRS�RU�D�GHVNWRS��2I�WKH�����
VWXGHQWV������RI�WKHP�LQGLFDWHG�WKH\�RZQHG�D�VPDUWSKRQH��L3KRQH��$QGURLG�RU�D�:LQGRZV�SKRQH��DQG�����RI�
WKH�VWXGHQWV�KDG�DFFHVV�WR�D�WDEOHW�GHYLFH��L3DG��$QGURLG�RU�D�:LQGRZV�WDEOHW���$OO�VWXGHQWV�H[FHSW�RQH�KDG�
,QWHUQHW�FRQQHFWLRQ�DW�KRPH�RI�ZKLFK�����KDG�ZLUHOHVV�DFFHVV��
�
7KH�UHVXOW�VKRZHG�WKDW�WKH�VWXGHQWV�KDG�KLJK�FRPSXWHU�DQG�PRELOH�GHYLFH�XSWDNH��7KH�PDMRULW\�RI�WKH�VWXGHQWV�LQ�
WKH�FRXUVH�ZHUH�\RXQJ��IUHVK�RXW�RI�FROOHJH�ZLWK�PLQLPXP�FRPSXWLQJ�NQRZOHGJH��
�
3RVW�SURMHFW�VXUYH\�DQG�VWXGHQW�SURMHFWV���$UGXLQR��+RORFDXVW���'�3ULQWLQJ�DQG�022&V�
$�WRWDO�RI����JURXSV�XQGHUWRRN����GLIIHUHQW�SURMHFWV�DV�SDUW�RI�WKH�&7,6�FRXUVH��2QH�JURXS�ZDV�GLVHVWDEOLVKHG�
GXH�WR�VWXGHQW�ZLWKGUDZDO�IURP�WKH�FRXUVH��2XW�RI�WKH����UHPDLQLQJ�JURXSV�����JURXSV�H[SORUHG��'�PRGHOLQJ�
DQG�SULQWLQJ��)LYH�JURXSV�GHFLGHG�WR�GR�D�GRFXPHQWDU\�RQ�WKH�UROH�WHFKQRORJ\�SOD\HG�GXULQJ�WKH�+RORFDXVW��6L[�
JURXSV�XQGHUWRRN�SURMHFWV�XVLQJ�$UGXLQR�SURJUDPPLQJ�ERDUGV��7ZR�JURXSV�HQUROOHG�LQ�D�022&�WR�HYDOXDWH�WKH�
OHDUQHU�H[SHULHQFH��$QG�ILYH�JURXSV�FRPELQHG�$UGXLQR��+RORFDXVW�RU��'�SULQWLQJ�LQWR�D�VLQJOH�SURMHFW���
�
,Q�XVLQJ�WHFKQRORJLHV�VXFK�DV�$UGXLQR�DQG��'�SULQWLQJ�DQG�LQ�H[SHULHQFLQJ�D�022&�FRXUVH�RU�UHYLVLWLQJ�D�
KLVWRULF�HYHQW��WKH�VWXGHQWV�GLG�QRW�RQO\�OHDUQ�WR�FULWLTXH�WKH�UROH�WHFKQRORJLHV�SOD\�DQG�WKH�LPSDFW�LW�KDV�RU�FRXOG�
KDYH�RQ�WKH�VRFLHW\��WKH\�ZHUH�DOVR�IRUZDUG�WKLQNLQJ��FUHDWLYH�DQG�LQQRYDWLYH��7KH�VHFWLRQ�EHORZ�GLVFXVVHV�VRPH�
RI�WKH����SURMHFWV�WKDW�VKRZ�KRZ�WKH�GHVLJQ�DQG�IDFLOLWDWLRQ�RI�WKH�FRXUVH�QRW�RQO\�KHOSHG�VWXGHQWV�FULWLTXH�WKH�
UROH�RI�WHFKQRORJ\�EXW�DOVR�KHOSHG�XQORFN�FUHDWLYH�WKLQNLQJ��LQQRYDWLRQ�DQG�EXLOG�FRQILGHQFH�IRU�IXWXUH�VWXG\��$�
IXOO�OLVW�RI�VWXGHQW�SURMHFWV�DQG�RXWSXW�FDQ�EH�DFFHVVHG�KHUH�
�KWWSV���GRFV�JRRJOH�FRP�GRFXPHQW�G��O20(0PVZ7H�
(�;&P.E5T&XS2FS*0KIFDV&G\M(BEHX<�HGLW"XVS VKDULQJ��
�
$�QXPEHU�RI�VWXGHQW�SURMHFWV�ORRNHG�DW��'�SULQWLQJ�DV�D�VROXWLRQ�WR�PDQ\�HYHU\GD\�LVVXHV�IDFHG�E\�SHRSOH�DQG�
PDQXIDFWXULQJ�LQGXVWULHV��)RU�H[DPSOH��D�JURXS�GHVLJQHG�DQG�SULQWHG�D��'�SURVWKHWLF�OLPE��D�OHJ��DV�D�SRVVLEOH�
VROXWLRQ�DQG�DUJXHG�KRZ�WKH�FKHDS�SULQWLQJ�FRVWV�FRXOG�UHYROXWLRQLVH�OLYHV�RI�PDQ\�SHRSOH�
�KWWS���\RXWX�EH�.D1FV�[XO,<���:KLOH�DQRWKHU�JURXS�SXVKHG�WKH�ERXQGDU\�RI��'�SULQWLQJ�DQG�IURP�WKHLU�
H[SHULHQFH�RI�UDSLG�GHVLJQ�FKDQJH�DQG�SULQWLQJ�UHIOHFWHG�KRZ�)��UDFLQJ�FDUV�DQG�FRPSHWLWRUV�FRXOG�OHYHUDJH�WKH�
DIIRUGDQFH�RI��'�SULQWLQJ�WR�FXVWRPLVH�FDU�GHVLJQ�DQG�FRPSRQHQWV�IRU�HYHU\�WUDFN�
�KWWS���\RXWX�EH���\]058�<U4���6LPLODUO\��JURXSV�XVLQJ�$UGXLQR�SURJUDPPLQJ�ERDUGV�GHVLJQHG�VPDUW�V\VWHPV�
VXFK�DV�D�%XUJODU�$ODUP�WKDW�VHQGV�GDWD�GHWHFWHG�WR�WKH�XVHUV�VPDUWSKRQH��KWWS���\RXWX�EH�Q'�UI��IW�J���$QRWKHU�
JURXS�GHVLJQHG�D�6PDUW�7DQN�WKURXJK�WKH�XVH�RI�$UGXLQR�ERDUGV�DQG�FRPSOH[�SURJUDPPLQJ�VFULSWV�WKDW�ZRXOG�
HQDEOH�LW�WR�QDYLJDWH�DQ\�WHUUDLQ�XQDVVLVWHG��KWWS���ZZZ�\RXWXEH�FRP�ZDWFK"Y X/PZ�$OL��V���:KLOH�WKH�
VWXGHQWV�LQ�WKLV�JURXS�FRXOG�QRW�FRPSOHWH�WKH�SURMHFW�LQ�WLPH�GXH�WR�SUREOHPV�ZLWK�VRXUFLQJ�WKH�UHTXLUHG�SDUWV��
WKH\�GLG��KRZHYHU��OHDUQ�YDOXDEOH�OHVVRQ�LQ�WLPH�PDQDJHPHQW�DQG�EHWWHU�SODQQLQJ��$V�IRU�WKH�022&�HQWKXVLDVWV�
DQG�JURXSV�LQWHUHVWHG�LQ�+RORFDXVW��LW�ZDV�LQWHUHVWLQJ�WR�REVHUYH�KRZ�WKHVH�VWXGHQWV�XVHG�WHFKQRORJ\�WR�VXSSRUW�
WKHLU�SURFHVV�RI�JDWKHULQJ�GDWD��FRPPXQLFDWLRQ��FROODERUDWLRQ�DQG�UHIOHFWLRQ���7KH�022&�JURXS�FULWLFDOO\�
UHIOHFWHG�RQ�WKHLU�H[SHULHQFH�LQ�D�022&�FRXUVH�XVLQJ�+DQJRXW��KWWS���\RXWX�EH�()B(��8D)+N���6LPLODUO\��WKLV�
GRFXPHQWDU\�ZDV�FUHDWHG�E\�WKH�JURXS�LQYHVWLJDWLQJ�+RORFDXVW�DQG�WKH�UROH�WHFKQRORJ\�SOD\HG�LQ�WKH�SURFHVV�
�KWWS���\RXWX�EH�T6FT�P:(�GJ��XVLQJ�D�PRELOH�GHYLFH�WR�FDSWXUH�IRRWDJH�DQG�SLFWXUHV�IURP�WKH�PXVHXP���
�
,Q�FRPSOHWLQJ�WKH�SURMHFWV��VWXGHQWV�GLG�QRW�MXVW�LQYHVWLJDWH�WKH�LPSDFW�SDVW��FXUUHQW�DQG�HPHUJLQJ�WHFKQRORJ\�
KDV�KDG�RU�FRXOG�KDYH�RQ�WKH�VRFLHW\��WKH\�DOVR�OHDUQW�YDOXDEOH�VNLOOV�LQ�WKH�SURFHVV�VXFK�DV�SURJUDPPLQJ�LQ�
GRLQJ�$UGXLQR�SURMHFWV���'�PRGHOLQJ�DQG�VRIWZDUH�VXFK�DV�0D\D��$XWR'HVN�DQG�*RRJOH�6NHWFKXS�DQG�HIIHFWLYH�
XVH�RI�PRELOH�GHYLFHV�DQG�VRFLDO�PHGLD�IRU�OHDUQLQJ���,PSRUWDQW�OLIH�ORQJ�VNLOOV�VXFK�DV�FROODERUDWLRQ��
FRPPXQLFDWLRQ��FR�FUHDWLRQ��WLPH�PDQDJHPHQW�DQG�GLJLWDO�OLWHUDFLHV�ZHUH�OHDUQHG�WKURXJK�DFWLYH�SDUWLFLSDWLRQ�
ZLWKLQ�WKH�FODVV�FRPPXQLW\�DQG�JURXS�ZRUN��
�
3RVW�SURMHFW�VXUYH\��*RRJOH��DQG�VWXGHQW�RZQHG�GHYLFHV�LQ�WKH�SURFHVV�
�
&ODVV�FRPPXQLW\�
7KH�LQVWLWXWLRQDO�OHDUQLQJ�PDQDJHPHQW�V\VWHP��%ODFNERDUG��%%��JDYH�WKH�VWXGHQWV�HQUROOHG�LQ�WKH�&7,6�
DXWRPDWLF�DFFHVV�WR�UHVRXUFHV�DQG�FRQWHQW��7KH�FRXUVH�OHFWXUHU�SULPDULO\�UDQ�WKH�GLVFXVVLRQ�IRUXPV�RQ�%%�DQG�LW�
ZDV�HPSKDVLVHG�RQ�PXOWLSOH�RFFDVLRQV�GXULQJ�OHFWXUHV�KRZ�LPSRUWDQW�LW�ZDV�IRU�WKH�VWXGHQWV�WR�SDUWLFLSDWH�LQ�WKH�
IRUXP��DVN�TXHVWLRQV�DQG�FRPPHQW��2Q�WKH�RWKHU�KDQG��WKH�*RRJOH��&ODVV�FRPPXQLW\�SDJH�ZDV�VHW�XS�E\�WKH�
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WHDFKLQJ�VWDII�EXW�OHIW�XS�WR�WKH�VWXGHQWV�WR�GULYH��ZLWK�WKH�OHFWXUHU�DQG�WKH�WHDFKLQJ�DVVLVWDQWV�RQO\�HQJDJLQJ�
ZKHQ�DGGUHVVHG�GLUHFWO\�E\�WKH�VWXGHQWV�IRU�KHOS��,Q�VSLWH�RI�WKH�DSSDUHQW�GLVSDULW\�RI�WHDFKHU�SUHVHQFH�LQ�WKH�
*RRJOH��&RPPXQLW\��VWXGHQW�HQJDJHPHQW�LQ�WKLV�VSDFH�ZDV�VXSHULRU�ZKHQ�FRPSDUHG�WR�WKH�%%�FRXUVH�SDJH��$W�
D�EDVLF�OHYHO��RQO\����RI�WKH�VWXGHQWV�LQYHVWHG�WLPH�LQ�XSGDWLQJ�WKHLU�SURILOH�RQ�%%�ZLWK�D�SLFWXUH�RU�D�EULHI�
LQWURGXFWLRQ�FRPSDUHG�WR�WKH�*RRJOH��FRPPXQLW\��ZKHUH�����RI�WKH�VWXGHQWV�HOHFWHG�WR�XSORDG�D�SLFWXUH�RI�
WKHPVHOI�RU�DQ�DYDWDU�DQG�XSGDWHG�WKHLU�ELRJUDSK\��7KH�GLVFXVVLRQ�IRUXP�RQ�%%�DWWUDFWHG�����UHVSRQVHV�ZKLOH�
WKH�*RRJOH��FRPPXQLW\�UHFHLYHG�UHVSRQVH�LQ�H[FHVV�RI�D������VWXGHQW�FRQWULEXWLRQ��,Q�WKH�SRVW�SURMHFW�VXUYH\��
����RI�WKH�VWXGHQWV�DJUHHG�WKDW�WKH�*RRJOH��&ODVV�FRPPXQLW\�SURYLGHG�DQ�HIIHFWLYH�SODWIRUP�IRU�GHHSHU�
OHDUQLQJ�LQ�FROODERUDWLRQ�ZLWK�WKH�SHHUV�DQG�WKH�OHFWXUHU��3UHVXPDEO\��WKH�KLJK�SDUWLFLSDWLRQ�UDWH�DQG�VWXGHQW�
SHUFHSWLRQ�WKDW�*RRJOH��ZDV�D�EHWWHU�OHDUQLQJ�SODWIRUP�DUH�EHFDXVH�RI�WKH�SHGDJRJLFDO�LQWHJUDWLRQ�RI�*RRJOH��
DQG�LQFUHDVHG�VWXGHQW�RZQHUVKLS�LQ�WKH�OHDUQLQJ�SURFHVV���
�
)LIW\�IRXU�VWXGHQWV�FRPSOHWHG�WKH�SRVW�SURMHFW�VXUYH\��RI�ZKLFK����RI�WKH�VWXGHQWV�DJUHHG�WKDW�WKH�%%�FRXUVH�
ZDV�WKH�EHVW�VROXWLRQ��ZKLOH�����RI�WKH�VWXGHQWV�DJUHHG�WKDW�D�FRPELQDWLRQ�RI�ERWK�SODWIRUP��*RRJOH��
FRPPXQLW\�DQG�%%��SURYLGHG�D�EHWWHU�VHWXS��7KH�DOPRVW�HYHQ�GLVWULEXWLRQ�RI�VWXGHQW�SUHIHUHQFH�EHWZHHQ�
*RRJOH��FRPPXQLW\�DQG�D�FRPELQDWLRQ�RI�%%�DQG�*RRJOH��SHUKDSV�RXWOLQHV�WKDW�WKH�VWXGHQWV�DSSUHFLDWHG�D�
VSDFH�ZLWK�VWURQJHU�WHDFKHU�SUHVHQFH��%%�FRXUVH��ZKHUH�WKH�WHDFKHU�WRRN�D�PRUH�DFWLYH�UROH�LQ�OHDGLQJ�WKH�
GLVFXVVLRQV������RI�WKH�VWXGHQWV�LQ�WKH�SRVW�SURMHFW�VXUYH\�VWURQJO\�DJUHHG�WKDW�WKH�IDFLOLWDWLRQ�RI�WKH�FRXUVH��WKH�
OHDUQLQJ�RSSRUWXQLWLHV�DQG�WRROV�XVHG�KHOSHG�EXLOG�WKHLU�FRQILGHQFH��NQRZOHGJH�RI�WHFKQRORJLHV�DQG�RWKHU�
FRPSXWLQJ�VNLOOV��
�
$W�WKH�HQG�RI�WKH�VHPHVWHU��VWXGHQWV�LQ�WKH�FODVV�FRPPXQLW\�GLVFXVVHG�LI�WKH\�ZLOO�KDYH�DFFHVV�WR�WKH�FRPPXQLW\�
FUHDWHG�DQG�ZKHWKHU�WKH\�FRXOG�FRQWLQXH�XVLQJ�LW�IRU�OHDUQLQJ�SXUSRVHV�IRU�WKH�VHPHVWHU�WR�FRPH��7KLV�UHIOHFWHG�
WKH�YDOXH�DQG�OHDUQLQJ�H[SHULHQFH�RI�FROODERUDWLYH�DQG�VRFLDO�OHDUQLQJ�WKDW�KHOSHG�VWXGHQWV�OHDUQ��,W�ZDV�GHFLGHG�
LQ�QHJRWLDWLRQ�ZLWK�WKH�VWXGHQWV�WKDW�WKH�FRPPXQLW\�ZLOO�EH�DYDLODEOH�DQG�RWKHU�VWDII�IURP�WKH�IDFXOW\�ZKR�DUH�
LQWHUHVWHG�ZRXOG�MRLQ�WR�VXSSRUW�VWXGHQW�GLVFXVVLRQ�DQG�OHDUQLQJ��
�
*URXS�ZRUN�
7KH�XVH�RI�*RRJOH��DQG�RWKHU�*RRJOH�DSSOLFDWLRQV�VXFK�DV�*RRJOH�'ULYH�DQG�<RX7XEH�SOD\HG�DQ�LPSRUWDQW�UROH�
LQ�HQDEOLQJ�D�SODWIRUP�IURP�ZKLFK�VWXGHQWV�FRXOG�EXLOG�XSRQ�WKHLU�LGHDV��FRRUGLQDWH�HYHQWV��VKDUH��FROODERUDWH�
DQG�FRPPXQLFDWH��7KH�DYDLODELOLW\�RI�WKH�*RRJOH��PRELOH�DSSOLFDWLRQ�IRU�PDQ\�VWXGHQWV�PHDQW�WLPH�RU�ORFDWLRQ�
ZDV�QR�ORQJHU�D�EDUULHU�IRU�HQJDJLQJ�ZLWK�JURXS�PHPEHUV��7KH�FRQYHQLHQFH�IDFWRU�HQDEOHG�E\�WKH�DIIRUGDQFHV�RI�
PRELOH�GHYLFHV�DQG�VRFLDO�PHGLD�VXFK�DV�XELTXLWRXVQHVV��VRFLDO�FRQQHFWHGQHVV��WKH�DELOLW\�WR�RSHUDWH�DFURVV�
GLIIHUHQW�SODWIRUPV��GHVNWRS��ODSWRS��RU�D�PRELOH�GHYLFH��DQG�LQ�OHDUQHU�GULYHQ�FRQWH[WV��IRUPDO�DQG�LQIRUPDO�
OHDUQLQJ�VSDFHV��HQDEOHG�D�KLJK�VWXGHQW�HQJDJHPHQW�ZLWKLQ�WKH�JURXS��,Q�WKH�SRVW�SURMHFW�VXUYH\�������Q ����RI�
WKH�VWXGHQWV�HLWKHU�VWURQJO\�DJUHHG�RU�DJUHHG�ZLWK�WKH�VWDWHPHQW�³,�IRXQG�WKH�XVH�RI�*RRJOH��FRPPXQLW\�IRU�
PDQDJLQJ��FRPPXQLFDWLQJ�DQG�FROODERUDWLQJ�ZLWK�P\�JURXS�PHPEHUV�RQ�WKH�SURMHFW��XVHIXO�´�$QG�����RI�WKH�
���VWXGHQWV�ZKR�DWWHQGHG�WKLV�TXHVWLRQ�ZDQWHG�WR�VHH�VLPLODU�XVH�RI�WKH�WRROV�LQ�RWKHU�FRXUVHV��
�
'LVFXVVLRQ�
�
7KH�GHVLJQ�RI�WKH�OHDUQLQJ�VSDFH�XVLQJ�FRQWHPSRUDU\�:HE�����WRROV�DQG�OHDUQHU�RZQHG�GHYLFHV�LQ�WKH�&7,6�
FRXUVH�JDYH�VWXGHQWV�IOH[LELOLW\��FKRLFH�DQG�DELOLW\�WR�EUDLQVWRUP��GHVLJQ��QHJRWLDWH�DQG�FR�FUHDWH�UHVRXUFHV�WR�
JURZ�DQG�OHDUQ�DV�D�JURXS��:KLWZRUWK��*DUQHWW��	�3HDUVRQ���������7KH�GHVLJQ�DQG�IDFLOLWDWLRQ�RI�WKH�FRXUVH�
XQGHUSLQQHG�E\�WKH�SULQFLSOHV�RI�3HGDJRJ\�����PDLQO\��FROODERUDWLRQ��FRPPXQLFDWLRQ��FUHDWLRQ�DQG�FR�FUHDWLRQ�
KHOSHG�VWXGHQWV�EXLOG�FRQILGHQFH�DQG�NQRZOHGJH��$�UHVXOW�GULYHQ�E\�VWXGHQW�LQWHUHVW�DQG�KDYLQJ�WKH�VSDFH�DQG�
RSSRUWXQLW\�WR�EH�FUHDWLYH�LQ�EHLQJ�XQERXQG�E\�WKH�OLPLWDWLRQV�DQG�UHVWULFWLRQV�QRUPDOO\�REVHUYHG�LQ�D�XQLYHUVLW\�
FRXUVH��,Q�WKLV�ILUVW�\HDU�SDSHU��PDQ\�VWXGHQWV�HQUROOLQJ�KDG�QR�SULRU�H[SHULHQFH�RU�NQRZOHGJH�RI�FRPSXWLQJ��,Q�
WKH�UHGHVLJQHG�&7,6�FRXUVH��VWXGHQWV�ZHUH�DEOH�WR�H[SHULPHQW�ZLWK�LGHDV�DQG�LQ�WKH�SURFHVV�QRW�RQO\�GLVFRYHUHG�
WKHLU�RZQ�SRWHQWLDO�ZLWKLQ�WKH�GLVFLSOLQH�EXW�DOVR�PDQ\�DWWULEXWHV�RI�FRPSXWLQJ�WKDW�WKH\�FRXOG�SXUVXH�GXULQJ�WKH�
WKUHH�\HDU�SURJUDP��
�
8QOLNH�EHIRUH��ZKHUH�WKH�VWXGHQWV�RQO\�JRW�WR�KHDU�DQG�UHDG�SDVW�HYHQWV�DQG�HYDOXDWH�WKH�UROH�DQG�LPSDFW�RI�
WHFKQRORJ\�LQ�WKH�SURFHVV��WKH�QHZ�GHVLJQ�DQG�IDFLOLWDWLRQ�JDYH�VWXGHQWV�DQ�RSSRUWXQLW\�WR�ZRUN�RQ�WKHLU�RZQ�
LGHDV��WR�GHVLJQ��FUHDWH�DQG�WKHQ�HYDOXDWH�WKH�LPSDFW�IURP�WKHLU�RZQ�H[SHULHQFH�ZLWKLQ�DQ�DXWKHQWLF�FRQWH[W�
�+HUULQJWRQ��������+HUULQJWRQ�	�3DUNHU���������
�
7KH�VWXGHQW�SURMHFW�RXWSXW�DW�WKH�HQG�RI�WKH�VHPHVWHU�ZDV�LPSUHVVLYH��EXW�LW�ZDV�RQO\�PDGH�SRVVLEOH�WKURXJK�WKH�
VFDIIROGLQJ�SURFHVV��0F/RXJKOLQ�	�/HH������E���,Q�SDUWLFXODU��OHDUQHU�IUHHGRP�WR�GULYH�WKHLU�RZQ�OHDUQLQJ��
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KDYLQJ�D�YRLFH�DQG�SUHVHQFH�ZLWKLQ�WKH�JURXS�DQG�ZLGHU�FODVV�FRPPXQLW\��IOH[LELOLW\�RYHU�VSDFH�ZKHUH�OHDUQLQJ� 
KDSSHQV�DQG�DFFHVV�WR�VXSSRUW�DQG�DGYLFH�ZKHQ�QHHGHG��+DVH�	�.HQ\RQ���������7KH�XVH�RI�WHFKQRORJ\�VXFK�DV� 
*RRJOH�SODWIRUP�DQG�VWXGHQW�RZQHG�GHYLFHV��VXFK�DV�PRELOH�GHYLFHV��ODSWRSV�DQG�GHVNWRSV��SURYLGHG�WKH� 
VWXGHQWV�VSDFH�WKDW�WKH\�FRXOG�FXVWRPLVH��QXUWXUH�DQG�FR�FUHDWH�WR�GULYH�WKHLU�OHDUQLQJ��/XFNLQ��������/XFNLQ��HW� 
DO���������:KLWZRUWK��HW�DO����������$QG�WKH�DELOLW\�SURYLGHG�E\�WKH�DIIRUGDQFHV�RI�PRELOH�VRFLDO�RQ�PRELOH� 
GHYLFHV�DOORZHG�WKH�VWXGHQWV�WR�WUDQVFHQG�WKH�WLPH�DQG�JHRJUDSKLFDO�EDUULHUV�HQDEOLQJ�OHDUQLQJ�WKURXJK�OHDUQHU� 
LQWHUDFWLRQ�LQ�GLIIHUHQW�FRQWH[WV��3DFKOHU��%DFKPDLU��	�&RRN��������:KLWZRUWK����������
�
,Q�WKLV�VWXG\��PDMRULW\�RI�WKH�VWXGHQWV�����RI������LQGLFDWHG�WKDW�WKH\�RZQHG�D�VPDUWSKRQH��+RZHYHU��DOO�VWXGHQWV� 
LQ�WKH�FRXUVH�KDG�DFFHVV�WR�D�FRPSXWLQJ�GHYLFH��GHVNWRS��ODSWRS�RU�D�VPDUW�GHYLFH���:KLOH�D�VPDUW�PRELOH�GHYLFH� 
�$QGURLG��L3KRQH�RU�L3DG��ZDV�REVHUYHG�WR�KDYH�EHHQ�DGYDQWDJHRXV�LQ�FHUWDLQ�LQVWDQFHV��KRZHYHU��WKH�FURVV� 
SODWIRUP�VRFLDO�PHGLD�WRROV��VXFK�DV�*RRJOH���<RX7XEH�DQG�'ULYH��XVHG�LQ�WKLV�FRXUVH�DOORZHG�VWXGHQWV� 
IOH[LELOLW\�ZLWK�ZRUNLQJ�RQ�GHYLFHV�WKH\�RZQHG�DQG�ZHUH�FRPIRUWDEOH�ZLWK��:LWK�EULQJ�\RXU�RZQ�GHYLFH�PRGHO�� 
WKH�FKRLFH�RI�SODWIRUPV�ZLWK�RSHUDWLRQDO�IXQFWLRQDOLW\�DFURVV�SODWIRUP�DQG�GHYLFHV�LV�DQ�LPSRUWDQW�GHVLJQ� 
HOHPHQW�WKDW�KDV�WR�EH�FRQVLGHUHG��,Q�WKLV�VWXG\��*RRJOH�$SSV�VXFK�DV�*RRJOH���'ULYH�DQG�<RX7XEH�SURYLGHG�D� 
FRQVLVWHQW�DQG�VWDEOH�SODWIRUP�DFURVV�GLIIHUHQW�VWXGHQW�RZQHG�GHYLFHV��
�
$Q�LPSRUWDQW�RXWSXW�LQ�'%5�LV�WKH�HPHUJHQFH�RI�WKH�GHVLJQ�SULQFLSOHV�WKDW�FRXOG�EH�XVHG�E\�RWKHUV�LQ�D�VLPLODU� 
FRQWH[W�ZLWK�VLPLODU�SUREOHPV��:KLOH�LQ�'%5�WKH�GHVLJQ�SULQFLSOHV�DUH�FRQWLQXDOO\�UHILQHG�ZLWK�HYHU\�LWHUDWLRQ�� 
WKH�SULQFLSOHV�WKDW�JXLGHG�WKH�GHVLJQ�DQG�LPSOHPHQWDWLRQ�RI�WKH�FRXUVH�GLVFXVVHG�LQ�WKLV�SDSHU�LQFOXGHG�HOHPHQWV� 
VXFK�DV������SHGDJRJLFDO�GHVLJQ�IRU�HPEHGGHG�XVH�RI�WHFKQRORJ\�LQ�WKH�FRXUVH��7KLV�PHDQV�WKDW�WKH�FRXUVH� 
NHHSLQJ�WKH�SUREOHP�LQ�PLQG�QHHGV�WR�EH�UHGHVLJQHG�ZLWK�UHJDUG�WR�DSSURSULDWH�SHGDJRJ\�DQG�WHFKQRORJ\�ZLWK�D� 
YLHZ�RI�DFWLYH�OHDUQHU�SDUWLFLSDWLRQ������7KH�RXWFRPHV�DQG�H[SHFWDWLRQV�DUH�PDGH�FOHDU�WR�WKH�VWXGHQWV�IURP�WKH� 
EHJLQQLQJ�DQG�UHLWHUDWHG�UHJXODUO\������6WXGHQWV�DUH�SURYLGHG�WHFKQRORJLFDO�VFDIIROG��QRW�HYHU\�OHDUQHU�NQRZV� 
KRZ�WR�XVH�WKH�WHFKQRORJ\�RU�KRZ�WR�XVH�WKH�WHFKQRORJ\�IRU�OHDUQLQJ������7KH�WHDFKHU�QHHGV�WR�PRGHO�WKH� 
DIIRUGDQFHV�RI�WKH�WHFKQRORJ\�WKDW�VWXGHQWV�FDQ�OHYHUDJH�WR�HQKDQFH�WKHLU�OHDUQLQJ�DQG�KRZ������2SHQ�SHGDJRJLHV� 
�VWXGHQW�FHQWUHG���WHFKQRORJLHV��DELOLW\�WR�RSHUDWH�DFURVV�SODWIRUP��DQG�DVVHVVPHQWV�DUH�XVHG�WKDW�DOORZ�IUHHGRP� 
WR�H[SUHVV�FUHDWLYLW\�ZLWKRXW�IHDU�RI�EHLQJ�SHQDOLVHG������(PSKDVLVLQJ�WKH�QHHG�IRU�FROODERUDWLRQ�ZLWK�SHHUV�LQ� 
FODVV�DQG�ZLWKLQ�WKH�JURXS������5HFRQFHSWXDOLVLQJ�DVVHVVPHQW�DV�µDVVHVVPHQW�IRU�OHDUQLQJ¶�ZLWK�VWXGHQW�RXWSXW� 
DQG�FRQWULEXWLRQV�LQIRUPLQJ�WKH�JUDGH��$QG�����DFWLYH�WHDFKHU�SUHVHQFH�LQ�VWXGHQW�OHDUQLQJ�VSDFHV�WR�SURYLGH� 
VXSSRUW�DQG�DGYLFH�ZKHQ�QHHGHG��
�
&RQFOXVLRQ�
�
7KH�&7,6�SURMHFW�KDV�VKRZQ�D�FUHDWLYH�DSSURDFK�WR�WKH�XVH�RI�OHDUQHU�RZQHG�WHFKQRORJ\�IRU�OHDUQLQJ�DQG� 
WHDFKLQJ�DQG�IRU�GHYHORSLQJ�FULWLFDO�OHDUQHU�VNLOOV�WKURXJK�OHDUQHU�HPSRZHUPHQW��7KH�OHDUQLQJ�DQG�SURMHFWV� 
GULYHQ�E\�WKH�XVH�RI�WHFKQRORJLHV�VXFK�DV�PRELOH�VRFLDO�PHGLD��$UGXLQR�DQG��'��JDYH�WKH�VWXGHQWV�DQ� 
RSSRUWXQLW\�WR�WKLQN�GLIIHUHQWO\�DQG�WR�EH�FUHDWLYH�ZLWK�WKHLU�LGHDV��7KH�LQFUHDVHG�HDVH�IRU�FROODERUDWLRQ�DQG� 
FRPPXQLFDWLRQ�LQFUHDVHG�JURXS�SURGXFWLYLW\�DQG�FUHDWHG�RSSRUWXQLWLHV�IRU�VWXGHQW�GULYHQ�FUHDWLRQ�RI�OHDUQLQJ� 
UHVRXUFHV�WR�VFDIIROG�DQG�GULYH�WKHLU�RZQ�LGHDV�IURP�FRQFHSWLRQ�WR�FUHDWLRQ��$Q�RSHQ�DSSURDFK�WR�FRXUVH� 
IDFLOLWDWLRQ�XQGHUSLQQHG�E\�WKH�QRWLRQV�RI�3HGDJRJ\�����DOORZHG�VWXGHQWV�WR�H[SORUH�WKHLU�SRWHQWLDO�LQ�GLIIHUHQW� 
FRPSXWLQJ�VWUHDPV�VXFK�DV�SURJUDPPLQJ���'�PRGHOLQJ��PRELOH�GHYLFHV�DQG�DSSV�DQG�SURMHFW�PDQDJHPHQW���
�
)XWXUH�LWHUDWLRQV�RI�&7,6�ZLOO�EH�LQIRUPHG�E\�WKH�ILQGLQJV�IURP�WKLV�UHVHDUFK�WR�LPSURYH�FRXUVH�IDFLOLWDWLRQ�� 
VWXGHQW�HQJDJHPHQW�DQG�HPSRZHUPHQW��7KLV�ZLOO�JLYH�WKH�ILUVW�\HDU�FRPSXWLQJ�VWXGHQWV�D�JRRG�XQGHUVWDQGLQJ�RI� 
WKH�FRPSXWLQJ�ILHOG�LQ�JHQHUDO�DQG�EXLOG�VNLOOV�WKDW�ZLOO�KHOS�WKHP�WKURXJK�WKH�WKUHH�\HDUV�RI�VWXG\��
�
5HIHUHQFHV�
�
$PLHO��7���	�5HHYHV��7��&����������'HVLJQ�%DVHG�5HVHDUFK�DQG�(GXFDWLRQDO�7HFKQRORJ\��5HWKLQNLQJ�

7HFKQRORJ\�DQG�WKH�5HVHDUFK�$JHQGD��(GXFDWLRQDO�7HFKQRORJ\�	�6RFLHW\���������������� 
$QGHUVRQ��7���	�6KDWWXFN��-����������'HVLJQ�EDVHG�UHVHDUFK��$�GHFDGH�RI�SURJUHVV�LQ�HGXFDWLRQ�UHVHDUFK"�

(GXFDWLRQDO�5HVHDUFKHU����������������5HWULHYHG�IURP�KWWS���HGU�VDJHSXE�FRP�FRQWHQW��������� 
$UJ\ULV��&���	�6FK|Q��'��$����������3DUWLFLSDWRU\�DFWLRQ�UHVHDUFK�DQG�DFWLRQ�VFLHQFH�FRPSDUHG��$�FRPPHQWDU\��

$PHULFDQ�%HKDYLRUDO�6FLHQWLVW������������������https://doi.org/10.1177/0002764289032005008 
%ODVFKNH��/��0����������+HXWDJRJ\�DQG�OLIHORQJ�OHDUQLQJ��$�UHYLHZ�RI�KHXWDJRJLFDO�SUDFWLFH�DQG�VHOI�GHWHUPLQHG�

OHDUQLQJ��7KH�,QWHUQDWLRQDO�5HYLHZ�RI�5HVHDUFK�LQ�2SHQ�DQG�'LVWDQFH�/HDUQLQJ��,552'/�������������
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