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OVERVIEW

� 3URMHFWV�LQ�7/73�3KDVH���DUH�FRPSOH[�DQG�PXOWL�IDFHWHG���7KH\�DUH�DOVR�DPELWLRXV�LQ�ZKDW�WKH\
DUH�WU\LQJ�WR�DFKLHYH�� �,W� LV�GLIILFXOW�LQ�DQ�RYHUYLHZ�V\QWKHVLV� WR�GR�IXOO� MXVWLFH�WR�SURMHFWV�DQG
LQHYLWDEO\�ZH�KDYH�RYHU�VLPSOLILHG�WKHLU�QDWXUH�

� *URXSLQJ�SURMHFWV�DURXQG�SXUSRVHV��SURFHVVHV�DQG�DFWLYLWLHV�UHYHDOV�SDWWHUQV�RI�FRPPRQDOLW\
DQG� GLIIHUHQFH��1R� VLQJOH� FOXVWHULQJ� RI� GLPHQVLRQV� KRZHYHU� LV� DEOH� WR� FDSWXUH� WKH� GLYHUVLW\
DPRQJ�SURMHFWV�� �2XU� VHQVH� LV� WKDW� SURMHFWV� FDQ� OHDUQ� DV�PXFK� IURP� WKH� GLIIHUHQFHV� EHWZHHQ
WKHP�DV�IURP�ZKDW�WKH\�VKDUH�LQ�FRPPRQ�

� 3URMHFWV� LQ� WKLV� 3KDVH� KDYH� FOHDUO\� DGGUHVVHG� PDQ\� RI� WKH� FRQFHUQV� RI� HDUOLHU� 3KDVHV�� DV
UHYHDOHG�LQ�WKH�SURJUDPPDWLF�HYDOXDWLRQ�RI�7/73���7KH�IRFXV�KDV�VKLIWHG�IURP�GHYHORSPHQW�WR
LPSOHPHQWDWLRQ�� HPSKDVLV� LV� RQ� DSSOLFDWLRQV� RI� OHDUQLQJ� WHFKQRORJ\� WKDW� KDYH� SRWHQWLDO� IRU
ZLGHVSUHDG� XSWDNH� DQG� XVH�� HYDOXDWLRQ� KDV� DVVXPHG� D� PRUH� FHQWUDO� DQG� SLYRWDO� UROH�� DQG
GLVVHPLQDWLRQ�KDV�EHHQ�WDNHQ�VHULRXVO\�DQG��LQFRUSRUDWHG�LQWR�SURMHFW�SODQQLQJ�DW�WKH�RXWVHW�

� 3URMHFWV�UHYHDO�D�JUHDWHU�DZDUHQHVV�DQG�XQGHUVWDQGLQJ�RI�SHGDJRJLF�LVVXHV�WKDQ�ZDV�HYLGHQW�LQ
HDUOLHU�URXQGV�

� 3URMHFWV� LQ� JHQHUDO� UHIOHFW� D� PDWXULQJ� XQGHUVWDQGLQJ� RI� ZKDW� LV� LQYROYHG� LQ� GHVLJQLQJ�
GHYHORSLQJ� DQG� LPSOHPHQWLQJ� OHDUQLQJ� WHFKQRORJ\� DSSOLFDWLRQV� ZLWKLQ� ODUJH�� FRPSOH[
RUJDQLVDWLRQDO� VHWWLQJV�� � $OWKRXJK� WKHUH� UHPDLQV� D� VXEVWDQWLDO� JDS� EHWZHHQ� LQWHQWLRQ� DQG
UHDOLW\��PDQ\�SURMHFWV�HYLGHQFH�D�UHIOHFWLYH�TXDOLW\�DQG�FDSDELOLW\��DOORZLQJ�WKHP�WR�UH�SURILOH
WKHPVHOYHV�RU�WR�GHYHORS�QHZ�VWUDWHJLHV�WKDW�DUH�DWWXQHG�WR�WKH�HPHUJHQW�XQGHUVWDQGLQJV�DERXW
ZKDW�WKH\�DUH�WU\LQJ�WR�DFKLHYH�

� 3URMHFWV·�DFWLYLWLHV�GXULQJ�WKH�ILUVW�\HDU�UHIOHFW�WKLV�HDUO\�SKDVH�RI�WKHLU�OLIHF\OH��3URMHFW�VWDUW�XS�
SURPRWLRQDO�DFWLYLWLHV��XVHU�QHHGV�DQDO\VLV�DQG�HYDOXDWLRQ�SODQQLQJ�DUH�FRPPRQ�WR�DOO�SURMHFWV�
7LPH� KDV� EHHQ� VSHQW� LQ� PDQ\� SURMHFWV� RQ� GHYHORSLQJ� FRQFHSWXDO�� LQWHOOHFWXDO� DQG
PHWKRGRORJLFDO� WRROV�� IUDPHZRUNV�DQG�PDQXDOV�JXLGHOLQHV��7KH�PDMRULW\�RI�SURMHFWV�KDV�DOVR
XQGHUWDNHQ�VRPH�IRUP�RI�SLORWLQJ�RU�ILHOG�WHVWLQJ��ZKHWKHU�RI�SURWRW\SHV��FXUULFXOXP�PDWHULDOV�
SLHFHV� RI� VRIWZDUH� RU� PHWKRGRORJLHV�� LQ� SUHSDUDWLRQ� IRU� PDLQVWUHDP� LPSOHPHQWDWLRQ�
6LJQLILFDQW� DPRXQWV� RI� VWDII�SURIHVVLRQDO� GHYHORSPHQW� DFWLYLW\� KDYH� EHHQ� DVVRFLDWHG� ZLWK
LPSOHPHQWDWLRQ�RI�SLORWV�DQG�WKHLU�HPEHGGLQJ�

� $OWKRXJK� D�QXPEHU� RI� SURMHFWV� DUH� SURGXFW�FHQWUHG� �UHIOHFWLQJ� WKHLU� RULJLQV� LQ� HDUOLHU� � 7/73
3KDVHV��� WKHUH� KDV� EHHQ� D� PDUNHG� VKLIW� WRZDUGV� D� VHUYLFH� PRGHO�� 7KXV� LQ� PRYLQJ� WRZDUGV
LPSOHPHQWDWLRQ�DQG�HPEHGGLQJ�RI�SURGXFWV�DQG�PDWHULDOV��SURMHFWV�KDYH�VRXJKW�WR�LQFRUSRUDWH
D� UDQJH� RI� VXSSRUW� VHUYLFHV� LQFOXGLQJ� RQ�OLQH� DGYLFH�� GLDJQRVWLF� WRROV� DQG� IUDPHZRUNV�� VWDII
GHYHORSPHQW�DQG�VNLOOV�WUDLQLQJ�DV�SDUW�RI�D�¶OHDUQLQJ�SDFNDJH·�

� $W� WKH� FRUH� RI� 7/73�3KDVH� �� LV� D� FRQFHUQ�ZLWK� JHQHULF� SURGXFWV� DQG� RXWSXWV� WKDW� KDYH� WKH
SRWHQWLDO� IRU� WUDQVIHU� DFURVV� VXEMHFWV� DQG� GLVFLSOLQHV�� LQVWLWXWLRQV� DQG� VHWV� RI� DFWRUV�� � 9LHZV
DERXW�ZKDW�FRQVWLWXWHV�D�JHQHULF�FKDUDFWHU�DUH�PDQ\�DQG�YDULHG��7KH�WHUP�DV�XVHG�E\�SURMHFWV
UHODWHV�WR�WKH�SURGXFW� LWVHOI�� WR� LWV�FRQWHQW�� WR� WKH� WUDQVIHU�PHFKDQLVP�RU� WKH�XVHU�SRSXODWLRQV
DQG�SDUWLFXODU�FDSDELOLWLHV�� �$W�WKH�RXWVHW�RI� WKLV�3KDVH��ZH�GHWHFW�D�FHUWDLQ�QDLYHW\�DERXW� WKH
WUDQVIHU�SRWHQWLDO�RI�WKHVH�VR�FDOOHG�JHQHULF�SURGXFWV�DQG�RXWSXWV��7KHUH� LV�D�SUHVXPSWLRQ�E\
PDQ\� WKDW� WUDQVIHUDELOLW\� �XQGHUVWRRG� ODUJHO\� DV� GLIIXVLRQ� RU� GLVVHPLQDWLRQ�� LV� D� IXQFWLRQ� RI
LPSOHPHQWDWLRQ�UDWKHU�WKDQ�LQYROYLQJ�PRUH�IXQGDPHQWDO�GHVLJQ�SULQFLSOHV���5HVHDUFK�ILQGLQJV
IURP� HOVHZKHUH� LQGLFDWH� WUDQVIHU� RI� HGXFDWLRQDO� PDWHULDOV�� PHWKRGRORJLHV� DQG� WRROV� LV� D
FRPSOH[�SURFHVV��DQG�HYHQ�PRUH�VR� LQ� WKH�FRQWH[W�RI�VRIWZDUH�FRXUVHZDUH�GHYHORSPHQW��:H
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H[SHFW� WKDW� E\� WKH� HQG� RI� WKH� SURJUDPPH�� SURMHFWV� ZLOO� KDYH� DFFXPXODWHG� D� JUHDWHU
XQGHUVWDQGLQJ�DQG�ERG\�RI�UHVHDUFK�HYLGHQFH�RQ�WKH�GHVLJQ��GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ
FRQGLWLRQV�WKDW�VXSSRUW�HIIHFWLYH�WUDQVIHU�IURP�D�FRQWH[W�RI�SURGXFWLRQ�WR�D�QHZ�FRQWH[W�RI�XVH�

� 3URMHFWV� KDYH� DGRSWHG� GLIIHUHQW� WUDMHFWRULHV�� � 7KRVH� WKDW� DUH� SURGXFW�FHQWUHG� VWDUW� ZLWK� WKH
SURGXFW��PRYLQJ�IURP�GHVLJQ��WKURXJK�GHYHORSPHQW�DQG�VRPH�FXVWRPLVDWLRQ�WR�WKH�FRQWH[W�LQ
ZKLFK� LW� LV� WR� EH� XVHG�� DQG� WKHQFH� WR� LPSOHPHQWDWLRQ� DQG� SRVVLEO\� HPEHGGLQJ� ZLWKLQ� WKH
FXUULFXOXP���7KHUH�LV�RIWHQ�DQ�DVVXPSWLRQ�RU�SUHVXPSWLRQ�WKDW�OHDUQLQJ�WHFKQRORJ\�LV�D�JRRG
WKLQJ�� RU� WKDW� LQQRYDWLRQ� LV� LWVHOI� WR� EH� HQFRXUDJHG�� RU� WKDW� WKH�EHQHILWV� IRU� OHDUQHUV� DUH� VHOI�
HYLGHQW��2IWHQ��WKH�SURGXFW�PD\�KDYH�EHHQ�GHVLJQHG�WR�PHHW�D�SDUWLFXODU�QHHG�DW�WKH�RXWVHW��EXW
LV� DVVXPHG� LQ� RWKHU� FRQWH[WV�� � 2WKHU� SURMHFWV� VWDUW� DW� WKH� RSSRVLWH� HQG�� � 7KH\� EHJLQ� ZLWK� D
SURFHVV�RI�GLDORJXH�DQG�HQTXLU\�DURXQG�FXUULFXOXP�GHYHORSPHQW�DQG� LQQRYDWLRQ��VHHNLQJ� WR
LGHQWLI\� HGXFDWLRQDO� REMHFWLYHV� DQG� WKHQ� WR� HVWDEOLVK� KRZ� OHDUQLQJ� WHFKQRORJLHV� PD\� EH
LQWHJUDWHG� LQWR� WKH� FXUULFXOXP� LQ� VXSSRUW� RI� WKHVH� REMHFWLYHV� DQG� WR� LPSURYH� WKH� TXDOLW\� RI
OHDUQLQJ�

� 6HYHUDO� SURMHFWV� DUH� EDVHG� RQ� DQ� DVVXPSWLRQ� RI� HQKDQFHG� OHDUQLQJ� JDLQV� DV� DQ� LQFHQWLYH� WR
XSWDNH��:H�KDYH�QRWHG�KRZHYHU�WKDW�PRVW�DUH�QRW�DOVR�WLHG�LQ�ZLWK�DFFUHGLWDWLRQ���7KLV�FRXOG�EH
DQ�LVVXH�DV� IDU� �DV� WKH�XQGHUJUDGXDWH�FXUULFXOXP�JRHV��ZKHUH�DQ\� OHDUQLQJ�DFWLYLW\� WKDW�GRHV
QRW� DOVR� EXLOG� VWXGHQW� FUHGLWV� WHQGV� WR� EH� LJQRUHG�� � ,Q� SURMHFWV� ZRUNLQJ� LQ� WKH� DUHD� RI
SURIHVVLRQDO� GHYHORSPHQW� RU� SRVW�JUDGXDWH� OHDUQLQJ�� DFFUHGLWDWLRQ� LV� QRW� VR� PXFK� DQ� LVVXH�
7KLV�LV�KRZHYHU�DQ�DUHD�RI�GHEDWH��ZLWK�VRPH�DFWRUV�EHOLHYLQJ�WKDW�LQFHQWLYHV�PXVW�EH�SURYLGHG
IRU� SDUWLFLSDWLRQ� LQ� SURIHVVLRQDO� GHYHORSPHQW� DLPHG� DW� GHYHORSPHQW� DQG� XVH� RI� &	,7� LQ
OHDUQLQJ�� DQG� RWKHUV� PDLQWDLQLQJ� WKDW� XSWDNH� IROORZV� IURP� WKH� VWUHQJWK� RI� LQGLYLGXDO
HQWKXVLDVP�DQG�FRPPLWPHQW�

� $V�SURMHFWV�KDYH�PRYHG�LQWR�DQ�LPSOHPHQWDWLRQ�SKDVH��WKH\�KDYH�HQFRXQWHUHG�WKH�FRPSOH[LWLHV
RI�RUJDQLVDWLRQDO�DQG�VRFLDO�FKDQJH�� �)HZ�SURMHFWV�KDYH� IRXQG� WKDW� WKH\�FDQ�SURPRWH�XSWDNH
DQG� GLIIXVLRQ� RI� OHDUQLQJ� WHFKQRORJLHV�� RU� EHFRPH� VHULRXVO\� HQJDJHG� LQ� FXUULFXOXP
GHYHORSPHQW�DQG�LQQRYDWLRQ��ZLWKRXW�DGGUHVVLQJ�WKH�G\QDPLFV��FXOWXUH�DQG�VWUXFWXUH�RI�WKHLU
RUJDQLVDWLRQDO�VHWWLQJV���0RVW��KRZHYHU��DUH�QRW�HTXLSSHG�WR�KDQGOH�WKLV�WDVN���7KLV�PD\�EH�IRU
UHDVRQV� RI� ORFDWLRQ�� VWDWXV� DQG� FUHGLELOLW\�� LQVXIILFLHQW� OLQNDJHV� ZLWK� VWUDWHJLF� SODQQLQJ� DQG
LQVWLWXWLRQDO�PHFKDQLVPV��D�VNLOOV�SURILOH�QRW�PDWFKHG�WR�WKH�UHTXLUHPHQWV�RI�FKDQJH�DJHQWV��RU
LQVXIILFLHQW�JUDVS�RI�FKDQJH�PDQDJHPHQW�SURFHVVHV�

� 3URMHFWV�KDYH�GUDZQ�DWWHQWLRQ�LQ�WKHLU�DQQXDO�UHSRUWV�WR�WKH�GLIIHUHQW� LQKLELWRUV�RU�EDUULHUV� WR
VXFFHVVIXO�XSWDNH��GLIIXVLRQ�DQG�HPEHGGLQJ�RI�ZKDW�SURMHFWV�DUH�WU\LQJ�WR�DFKLHYH���,QVWLWXWLRQV
DSSHDU�ODUJHO\�DV�VSDFHV�ZLWK�FRQVWUDLQWV�RU�RSSRUWXQLWLHV�IRU�WKLQJV�WR�KDSSHQ�LQ��EXW�WKHUH�LV
XVXDOO\�QR�FRKHUHQW�VWUDWHJ\�IRU�FKDQJLQJ�WKRVH�FRQVWUDLQWV�RU�H[SDQGLQJ�WKRVH�RSSRUWXQLWLHV�
$QG�\HW�LQVWLWXWLRQV�DUH�NH\�WR�FKDQJH��VLQFH�WR�H[SORLW�WKH�WHFKQRORJ\�HIIHFWLYHO\�UHTXLUHV�WKDW
D�ORW�RI�FKDQJH�WDNHV�SODFH�DW�GLIIHUHQW�OHYHOV�VLPXOWDQHRXVO\���,QVWLWXWLRQDO�LQWHUYHQWLRQV�QHHG
WR� EH� EXLOW� LQ� DW� DOO� OHYHOV�� 3URMHFWV� URXWLQHO\� SUHVHQW� EDUULHUV�� LQKLELWRUV� DQG� FRQVWUDLQWV� DV
H[SODQDWLRQV� IRU� � WKH� ODFN� RI� SURMHFW� SURJUHVV�� � �:KDW� VHHPV� WR� EH� ODUJHO\�PLVVLQJ� LV� D�PRUH
G\QDPLF�DQG�SURDFWLYH�DSSURDFK��ZKHUHE\�VXFK�GLIILFXOWLHV�DUH�DQWLFLSDWHG�DQG�EXLOW� LQWR�WKH
SURMHFW�GHVLJQ�RU�RUJDQLVDWLRQDO� FKDQJH�VWUDWHJ\��RU�ZKHUH�SURMHFWV�DFWLYHO\�SXUVXH� VWUDWHJLHV
ZKLFK�FLUFXPYHQW�RU�HQJDJH�FRQVWUXFWLYHO\�ZLWK�WKHVH�EDUULHUV�

� 3URMHFWV�KDYH�DGRSWHG�GLIIHUHQW�RUJDQLVDWLRQDO�IRUPV�DQG�PDQDJHPHQW�DUUDQJHPHQWV���%HFDXVH
RI� WKH�ZLGHVSUHDG�FRPPLWPHQW� WR�FURVV�LQVWLWXWLRQDO� ILHOG� WHVWLQJ�DQG� LPSOHPHQWDWLRQ��PDQ\
SURMHFWV�KDYH�D�GLVSHUVHG�RU�GLVWULEXWHG�RUJDQLVDWLRQDO�IRUP���0XFK�RI�WKH�ZRUN�LV�JRLQJ�RQ�DW
ORFDO�VLWHV��EXW�VXEMHFW�WKHUHIRUH�WR�YDULDELOLW\�RI�FRPPLWPHQW��WLPH�DQG�H[SHUWLVH�DW�ORFDO�VLWHV�
7KHUH� LV� RIWHQ�D�ELJ�JDS�EHWZHHQ�SURMHFW�PDQDJHPHQW� DW� FHQWUDO� OHYHO� DQG� VLWH� OHYHO� DFWLYLW\�
3URMHFW�FRRUGLQDWRUV�GR��QRW�DOZD\V�KDYH�WKH�DXWKRULW\�WR�EULGJH�WKH�JDS�
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� 7KH�HYDOXDWLRQ�UHSRUW�RQ�SKDVHV�RQH�DQG� WZR�FRPPHQWHG�RQ� WKH� OLPLWHG�SULRU�H[SHULHQFH�RI
FRQVRUWLXP�ZRUNLQJ�DQG�WKH�JHQHUDO�ODFN�RI�PDQDJHPHQW�H[SHUWLVH�LQ�WKLV�DUHD����0DQ\�SURMHFWV
KDYH�FOHDUO\� OHDUQHG�IURP�WKHLU�HDUOLHU�H[SHULHQFHV��DQG� WKH�FROOHFWLYH�XQGHUVWDQGLQJ�RI�ZKDW
PDNHV�IRU�HIIHFWLYH��PDQDJHPHQW�RI�FURVV�LQVWLWXWLRQDO�SURMHFW�WHDPV�KDV�EHHQ�ZLGHO\�WUDQVODWHG
LQWR�JRRG�PDQDJHPHQW�SUDFWLFHV�� �7KHVH�LQFOXGH�VSHFLILFDWLRQ�RI�SURMHFW�PLOHVWRQHV��FRGLI\LQJ
RI� DFWLYLWLHV� DQG� H[SHFWHG� RXWSXWV�� GHYHORSPHQW� DQG� XVH� RI� RSHUDWLRQDO� KDQGERRNV� DQG
FXVWRPLVDWLRQ� VWDQGDUGV� GRFXPHQWV�� DQG� UHJXODU� PRQLWRULQJ� RI� SURJUHVV�� 7KH� JHQHUDO
LPSUHVVLRQ� LV� RQH� RI� WLJKWHU� IUDPHZRUNV� DQG�PDQDJHPHQW� VW\OH�� UHLQIRUFHG� E\� WKH� UHSRUWLQJ
UHTXLUHPHQWV� RI� WKH�7/73�FHQWUDO�PDQDJHPHQW� WHDP�� � 7KH� RFFDVLRQDO� SURMHFW� KDV� EDXONHG� DW
WKLV��EXW�WKH�FXOWXUDO�FOLPDWH�RYHUDOO�VHHPV�PRUH�DFFHSWLQJ�RI�FOHDU�PDQDJHPHQW�DXWKRULW\�DQG
SUDFWLFHV�

� 2QH�RI�WKH�PDLQ�GDQJHUV�WR�SURMHFWV�LV�WKDW�WKH\�DUH�RIWHQ�VHW�XS�E\�YLVLRQDULHV�ZKR�ODWHU�OHDYH
WKH�SURMHFW���6HYHUDO�SURMHFWV�KDYH�IRXQG�WKHPVHOYHV�YXOQHUDEOH�LQ�WKLV�ZD\��DQG�WKHLU�DELOLW\�WR
SURJUHVV�VDWLVIDFWRULO\�LV�VXEMHFW�WR�WKH�YDULDELOLW\�RI�H[SHUWLVH�UHPDLQLQJ�LQ�WKH�SURMHFW�� �0RUH
JHQHUDOO\��SURMHFWV�KDYH�IDFHG�GLIILFXOWLHV�ZLWK�VWDII�UHFUXLWPHQW�DQG�UHWHQWLRQ�

� (YDOXDWLRQ�IHDWXUHV�VWURQJO\�LQ�PRVW�SURMHFWV��UHIOHFWLQJ�VWURQJ�FHQWUDO�VXSSRUW�IRU�WKLV�DFWLYLW\�
&RPPLWPHQW�WR�HYDOXDWLRQ�LV�GHPRQVWUDWHG�E\� WKH�H[LVWHQFH�DQG�TXDOLW\�RI�HYDOXDWLRQ�SODQV�
SURYLVLRQ�RI�GHGLFDWHG�UHVRXUFHV�IRU�HYDOXDWLRQ�LQFOXGLQJ�LQ�PDQ\�SURMHFWV�WKH�DSSRLQWPHQW�RI
H[WHUQDO� HYDOXDWRUV�� DQG� SDUWLFLSDWLRQ� LQ� HYDOXDWLRQ�ZRUNVKRSV� DQG� FOLQLFV�� � 0RUH� FUXFLDOO\�
PDQ\� SURMHFWV� KDYH� UHSRUWHG� WKHLU� YDOXLQJ� RI� HYDOXDWLRQ� DV� D� YLWDO� WRRO� IRU� PDQDJLQJ� WKH
LQQRYDWLRQ� DQG� GHYHORSPHQW� SURFHVV�� � (YHQ� VR�� WKHUH� DUH� D� IHZ� LQVWDQFHV� ZKHUH� QR� LQLWLDO
SURYLVLRQ� ZDV� PDGH� IRU� HYDOXDWLRQ� LQ� WKH� EXGJHW� DQG� VRPH� UHVHQWPHQW� DW� WKH� VXEVHTXHQW
UHTXLUHPHQW�WR�GHYRWH�UHVRXUFHV�WR�LW�

� (YDOXDWLRQ�DW�WKLV�VWDJH�RI�SURMHFWV·�OLIH�F\FOH�KDV�PDLQO\�EHHQ�IRUPDWLYH�LQ�FKDUDFWHU��EXLOW�LQ�DV
DQ� LWHUDWLYH�SURFHVV� WR� ILHOG� WHVWLQJ�DQG� SLORWLQJ� RI� FXUULFXOXP�PDWHULDOV� DV�ZHOO� DV� VRIWZDUH
WRROV��VKHOOV�DQG�V\VWHPV��7KHUH�LV�D�WHQGHQF\�WR�UHO\�RQ�XVHU�IHHGEDFN�DQG�UHDFWLRQ��UDWKHU�WKDQ
WR�SUREH�PRUH�GHHSO\�RU�H[SORUH�PRUH�IXOO\�WKH�FRQWH[W�RI�XVH���0RVW�SURMHFWV�KDYH�UHSRUWHG�RQ
LPSOHPHQWDWLRQ�ILQGLQJV��EXW�YLUWXDOO\�QRQH�KDYH�ILQGLQJV�WR�UHSRUW�RI�D�VXPPDWLYH�NLQG�WR�GR
ZLWK� OHDUQLQJ�RU� HIILFLHQF\� JDLQV�� 7KLV� LV� WR� EH� H[SHFWHG�� JLYHQ� WKH� VWDJH�SURMHFWV� DUH� DW�� 7KH
IRFXV�RI�PDQ\�SURMHFWV�LQ�3KDVH����KRZHYHU�OLHV�PRUH�LQ�ZKDW�ZRUNV�DQG�GRHVQ·W�ZRUN�LQ�ZKDW
NLQGV� RI� VHWWLQJV� L�H�� WKH� WUDQVIHUDELOLW\� RI� WRROV�� V\VWHPV�� PHWKRGRORJLHV�� FRXUVHZDUH�
FXUULFXOXP�LQQRYDWLRQ�WKDW�KDV�EHHQ�GHYHORSHG�DQG�WHVWHG�LQ�RQH�VHWWLQJ��DFURVV�LQWR�DQRWKHU�
0DQ\� HYDOXDWLRQV� GR� QRW� DSSHDU� WR� KDYH� DQ� DGHTXDWH� IUDPHZRUN� IRU� DGGUHVVLQJ� WKLV� LVVXH�
DOWKRXJK�HYDOXDWLRQ�SODQV�DUH�WKHPVHOYHV�HYROYLQJ�DV�SURMHFWV�FRPH�WR�D�EHWWHU�XQGHUVWDQGLQJ
RI�WKHPVHOYHV�
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Extracts relevant to TELRI

>8QGHUOLQLQJ�UHIHUV�WR�ZRUGLQJ�LQ�WKH�7(/5,�3URMHFW
V�RZQ�DQQXDO�UHSRUW�@

2. PROJECT MAPPING AND CLUSTERS

2.1 Understanding and approach

'UDZLQJ�RQ�H[DPSOHV�RI� LQGLYLGXDO�SURMHFWV��ZH� LOOXVWUDWH�EHORZ�D�QXPEHU�RI� WKH�NH\�SURFHVVHV
DGRSWHG�E\�SURMHFWV�IRU�SXUVXLQJ�WKHLU�GLYHUVH�SURMHFW�DLPV���7KHVH�LQFOXGH�

• 3URIHVVLRQDO�GHYHORSPHQW��WKURXJK�D�FRQVXOWDQF\�SURFHVV�RI�GLDORJXH�DQG�HQTXLU\�

• 3URGXFW�GHYHORSPHQW��LQFOXGLQJ�EXLOGLQJ�PDUNHW�VKDUH�

• 8VHU�OHG�GHYHORSPHQW�SURFHVV�

• &XUULFXOXP�PDWHULDOV�GHYHORSPHQW�SURFHVV�

• 6WDII�GHYHORSPHQW��WKURXJK�DFWLRQ�UHVHDUFK�

6LJQLILFDQWO\�� WKHUH� LV�QRW� D� JRRG� H[HPSODU� RI� LQVWLWXWLRQDO� DQG� RUJDQLVDWLRQDO� FKDQJH� SURFHVVHV�
7HOUL� LV�ZRUNLQJ�ZLWK� D� FKDQJH�PDQDJHPHQW�PRGHO�� DQG�7DOHQW� LV� DOVR� LQYROYHG� LQ� LQVWLWXWLRQDO
FKDQJH�� �1HWZRUNHG� /HDUQLQJ� (QYLURQPHQW� LQ�0HGLFLQH� DQG� +HDOWK� LV� FRQFHUQHG�ZLWK� FXOWXUDO� DQG
LQVWLWXWLRQDO�FKDQJH��(YHQ�VR��WKHVH�SURMHFWV�GR�QRW�HODERUDWH�LQ�WKHLU�DQQXDO�UHSRUWV�RQ�VWUDWHJLHV
RU�SURFHVVHV�ZKLFK� HQJDJH� FHQWUDOO\�ZLWK�RUJDQLVDWLRQDO�� FXOWXUDO� DQG� LQVWLWXWLRQDO� FKDQJH�� � ,W� LV
PRUH�DQ�DVSHFW�RI�WKHLU�DSSURDFK��UDWKHU�WKDQ�LWV�KHDUW�

3URIHVVLRQDO�GHYHORSPHQW��D�FRQVXOWDQF\�SURFHVV�RI�GLDORJXH�DQG�HQTXLU\

7KH�FRQVXOWDQF\�EDVHG�TXDOLWDWLYH� DSSURDFK�H[HPSOLILHG�E\�7HOUL� EHJLQV�E\� HQJDJLQJ�VWDII� LQ� DQ
H[SORUDWLRQ�RI�HGXFDWLRQDO�DQG�OHDUQLQJ�SURFHVVHV��WKHLU�FRXUVH�GHYHORSPHQW�DSSURDFKHV�DQG�WKHLU
HGXFDWLRQDO� REMHFWLYHV�� � 7KLV� LV� RIWHQ� DQ� LWHUDWLYH� SURFHVV�� LQYROYLQJ� SURELQJ�� QHJRWLDWLRQ�
VHUHQGLSLW\�DQG�REVHUYDWLRQ�RI�DWWLWXGHV�GXULQJ�WKH�FRXUVH�RI�GLVFXVVLRQ���7KURXJK�GLDORJXH��VWDII
LQ� VHOHFWHG� GHSDUWPHQWV� WRJHWKHU� ZLWK� WKH� SURMHFW� OHDGHU� DV� FRQVXOWDQW�� FODULI\� WKRVH� OHDUQLQJ
SURFHVVHV�DQG�DSSURDFKHV�WKDW�OHDG�WR�WKH�GHYHORSPHQW�RI�UHVHDUFK�OLNH�FDSDELOLWLHV���,QIRUPHG�E\�D
SHGDJRJLF� IUDPHZRUN� GHYHORSHG� IRU� WKLV� SXUSRVH�� WKH� LGHQWLILFDWLRQ� RI� DSSURSULDWH� OHDUQLQJ
WHFKQRORJLHV�DQG�WKHLU�HPEHGGLQJ�LQ�WKH�FXUULFXOXP�LV�EXLOW�RQ�D�FOHDU�HGXFDWLRQDO�IRXQGDWLRQ���,Q
WKLV�DSSURDFK���OHDUQLQJ�WHFKQRORJ\�LV�RQO\�XVHG�ZKHQ�LW�LV�FOHDUO\�VHHQ�DV�LPSURYLQJ�WKH�TXDOLW\�RI
OHDUQLQJ��UDWKHU�WKDQ�EHLQJ�DGRSWHG�IRU�LWV�RZQ�VDNH�

2.2 Project purpose

'HYHORSLQJ�VWXGHQW�JHQHULF�FDSDELOLWLHV�WKURXJK�WHFKQRORJ\�HQKDQFHG�OHDUQLQJ

$� VHFRQG� FOXVWHU� RI� SURMHFWV� LV� FRQFHUQHG�ZLWK� GHYHORSLQJ� WKH� FDSDELOLWLHV� RI� VWXGHQWV� WKURXJK
WHFKQRORJ\�HQKDQFHG�OHDUQLQJ�� �7KHVH�FDSDELOLWLHV� LQFOXGH� WKH� UDQJH�RI�JHQHULF�SHUVRQDO�DQG�NH\
VNLOOV� FRQVLGHUHG�HVVHQWLDO� IRU� HPSOR\DELOLW\� DQG� OLIHORQJ� OHDUQLQJ�DV�ZHOO� DV� WKHLU� FDSDELOLWLHV� DV
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UHVHDUFKHUV�� � 7KH� UHVRXUFHV�� WRROV��PDWHULDOV� DQG� V\VWHPV� GHYHORSHG� DUH� GHVLJQHG� WR� EH� XVHG� LQ
GLIIHUHQW�ZD\V��0RVWO\�WKH\�ZLOO�EH�XVHG�E\�DFDGHPLF�WHDFKLQJ�VWDII�DQG�LQFRUSRUDWHG�LQWR�WHDFKLQJ
DQG�OHDUQLQJ�VWUDWHJLHV��EXW�LQ�VRPH�FDVHV� WKH\�DUH�GHVLJQHG�IRU�VWXGHQW�XVH� LQ�GLVWDQFH� OHDUQLQJ
DQG�VHOI�VWXG\�RU�VHOI�DVVHVVPHQW�FRQWH[WV����7KH�ILYH�SURMHFWV�LQ�WKLV�FOXVWHU�DUH�DW�GLIIHUHQW�VWDJHV
RI�WKH�OLIHF\FOH�� IURP�GHYHORSPHQW�WKURXJK�WR� LPSOHPHQWDWLRQ�DQG�HPEHGGLQJ��$OWKRXJK�HDFK�LV
LQIRUPHG�E\�SHGDJRJLF�SULQFLSOHV��GLIIHUHQW�DSSURDFKHV�DUH�FOHDUO\�HYLGHQW�

7HOUL� DOVR� VHHNV� WR� GHYHORS� VWXGHQWV·� FDSDELOLWLHV�� EXW� LQ� WKLV� FDVH� LW� LV� WKHLU� FDSDELOLWLHV� DV
UHVHDUFKHUV�� � 7KHVH� LQFOXGH� FDSDELOLWLHV� WR�� EH� LQQRYDWLYH�� ZRUN� LQGHSHQGHQWO\�� VHW� DQG� VROYH
SUREOHPV��DQDO\VH�FULWLFDOO\�DQG�KDQGOH�ODUJH�TXDQWLWLHV�RI�LQIRUPDWLRQ�LQ�D�ZLGH�UDQJH�RI�PHGLD�
7KH� SHGDJRJLF� VWUDWHJ\� DGRSWHG� LQ� WKLV� SURMHFW� LV� RQH� RI� HQJDJLQJ� VWDII� � DFURVV� D� UDQJH� RI
GLVFLSOLQHV� LQ� GLDORJXH� DERXW� FXUULFXOXP� GHVLJQ� DQG� GHOLYHU\�� LGHQWLI\LQJ� � UHVHDUFK� FDSDELOLW\
FRPSRQHQWV� RI� VWXG\� SURJUDPPHV�� DQG� H[SORULQJ� KRZ� VXFK� FDSDELOLWLHV� PLJKW� EH� IXUWKHU
GHYHORSHG�WKURXJK�WHFKQRORJ\�HQKDQFHG� OHDUQLQJ��7HOUL� LV�XQGHUWDNLQJ�VRPH�GHYHORSPHQW�ZRUN
RI�VLPSOH�&	,7�ZHE�SXEOLVKLQJ�WRROV�WR�DVFHUWDLQ�ZKHWKHU�SDUWLFXODU�WHFKQRORJLFDO�DSSURDFKHV�DUH
HIIHFWLYH�LQ�PHHWLQJ� WKH�SHGDJRJLF�DLPV�LQWHQGHG�� ,W�ZDV�GHVLUDEOH� WR�SLORW� WHFKQRORJLFDO� WRROV�DV
�WHVW�EHGV��ZLWKRXW�KDYLQJ�WR�EX\�LQ�H[SHQVLYH�VRIWZDUH�ZLWK�QR�JXDUDQWHH�RI�ILWQHVV�IRU�SXUSRVH�
7KH�SURMHFW�LV�VXEVHTXHQWO\�WHVWLQJ�WKH�DSSURSULDWHQHVV�RI�VHYHUDO�LQWHJUDWHG�VRIWZDUH�SDFNDJHV�LQ
VXSSRUWLQJ�VXFK�HGXFDWLRQDOO\�GHILQHG�IXQFWLRQDOLW\�

3. ACTIVITIES AND PROGRESS

3.3 Common activities

7KH�GHYHORSPHQW�RI�FRQFHSWXDO��LQWHOOHFWXDO�DQG�PHWKRGRORJLFDO�WRROV

0XFK�RI�WKLV�DFWLYLW\�KDV�DQ�LQYLVLEOH�TXDOLW\�WR�LW��DOWKRXJK�IRU�PDQ\�LW�LV�D�NH\�VWDJH�LQ�D�SURMHFW�
,QDGHTXDWH�FRQFHSWXDO�XQGHUVWDQGLQJ�RI�ZKDW�WKH�SURMHFW�LV�WU\LQJ�WR�DFKLHYH�DQG�WKH�WHQGHQF\�WR
UXVK�LQWR�LPSOHPHQWDWLRQ�ZLWKRXW�OD\LQJ�WKH�QHFHVVDU\�PHWKRGRORJLFDO�JURXQG�ZRUN�FDQ�EHFRPH
PDMRU� EDUULHUV� WR� SURJUHVV�� )UDPLQJ� WKH� SURMHFW� LQ� WKH� ULJKW� ZD\� LV� LPSRUWDQW� IRU� LWV� VXFFHVV�
/LWHUDWXUH� UHYLHZV�KDYH�EHHQ�RQH�ZD\�RI� DSSURDFKLQJ� WKH� WDVN�� �7KH�GHYHORSPHQW�RI�SHGDJRJLF
IUDPHZRUNV� WR� VXSSRUW� FXUULFXOXP�HQTXLU\� DQG�GLDJQRVLV� DQG� JXLGH� LQWHUYHQWLRQ� VWUDWHJLHV� KDV
EHHQ�DQRWKHU���,QWHOOHFWXDO�DQG�FRQFHSWXDO�DFWLYLW\�RI�WKLV�NLQG�LV�LPPHQVHO\�YDOXDEOH��QRW�RQO\�WR
WKH� LQGLYLGXDO� SURMHFW� EXW� WR� DGYDQFLQJ� XQGHUVWDQGLQJ� RI� WKH� UROH� RI� QHZ� OHDUQLQJ� WHFKQRORJLHV
ZLWKLQ�KLJKHU�HGXFDWLRQ�

3.4      Project progress:  outputs and successes

3URMHFWV�WHQG�WR�GHVFULEH�WKHLU�SURMHFW�RXWSXWV�LQ�YHU\�JHQHUDO�WHUPV��DQG�VRPH�GR�QRW�UHSRUW�DQ\
RXWSXWV�DW�DOO���7KHUH�LV�DOVR�DSSDUHQW�FRQIXVLRQ�DERXW�ZKDW�FRXQWV�DV�DQ�RXWSXW�ZLWK�VRPH�SHRSOH
WDNLQJ� D� QDUURZ� YLHZ� DQG� ODUJHO\� FRQILQLQJ� WKHPVHOYHV� WR� WDQJLEOH� SDSHU�EDVHG� SURGXFWV
�FRQIHUHQFH�SDSHUV�� UHVHDUFK�DUWLFOHV�� OLWHUDWXUH� VXUYH\V� DQG� IUDPHZRUNV��ZKLOVW� RWKHUV� DUH�PRUH
LQFOXVLYH�DQG�UHIHU�DOVR�WR�VRIWZDUH�DQG�ZHE�SURGXFWV����7KH�RXWSXWV�DV�OLVWHG�E\�SURMHFWV�PD\�QRW
EH�DV�XVHIXO�RU�VRXQG�DQ�LQGLFDWRU�RI�SURMHFW�SURJUHVV�DV�WKH�DFKLHYHPHQW�RI�VSHFLILHG�PLOHVWRQHV
DQG�GHOLYHUDEOHV���&HUWDLQO\�SURMHFWV·�DFFRXQW�RI�WKHLU�DFWLYLWLHV�LQ�WKH�ILUVW�\HDU�JLYHV�D�EHWWHU�VHQVH
RI�ZKDW�LV�EHLQJ�DFKLHYHG��,Q�WKH�ILUVW�\HDU�RI� WKH�SURMHFW�PRUHRYHU��RQH�PLJKW�UHDVRQDEO\�H[SHFW
RXWSXWV� WR� EH� ORZ�� JLYHQ� WKH� VNHZ� RI� SURMHFW� DFWLYLWLHV� WRZDUGV� VWDUW�XS� DQG� HDUO\� GHYHORSPHQW
ZRUN�
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7DEOH������3URMHFW�RXWSXWV

/LWHUDWXUH�VXUYH\V�DQG�UHYLHZV��FRQFHSWXDO�IUDPHZRUNV
���SUHOLPLQDU\�7(/5,�SHGDJRJLF�IUDPHZRUN�IRU�OHDUQLQJ�DQG�DVVHVVPHQW
���SUHOLPLQDU\�7(/5,�FKDQJH�PDQDJHPHQW�IUDPHZRUN�IRU�WKH�LPSOHPHQWDWLRQ�RI�HGXFDWLRQDO

WHFKQRORJLHV

7KH� VXFFHVVHV� UHSRUWHG� E\� SURMHFWV� UHIOHFW� LQGLYLGXDO� SURMHFW� DJHQGDV� DQG� WHDP� PHPEHUV·
SURIHVVLRQDO�DQG�SHUVRQDO�LQWHUHVWV���0HQWLRQ�ZDV�PDGH�RI�
� VLJQLILFDQW�VWXGHQW�XVH�RI�V\VWHP�WZR�\HDUV�DKHDG�RI�H[SHFWHG�XSWDNH
� (XURSHDQ�$FDGHPLF�6RIWZDUH�$ZDUG
� VLJQLILFDQW�YDOXH�DGGLQJ�HOHPHQWV��HQKDQFLQJ�WKH�TXDOLW\�RI�VRIWZDUH�PDWHULDOV
� DOO�PLOHVWRQHV�DFKLHYHG�RQ�VFKHGXOH�DQG�ZLWKLQ�EXGJHW
� ZHE�VLWH��SURYLGLQJ�D�ULFK�SURIHVVLRQDO�GHYHORSPHQW�HQYLURQPHQW
� HIIHFWLYH�SLORWLQJ�RI�PRGXOH�LQQRYDWLRQV
� VXFFHVVIXO�QHJRWLDWLRQ�RI�FRPSOH[�FRS\ULJKW�DJUHHPHQWV
� VLJQLILFDQW�ILQDQFLDO�FRQWULEXWLRQV��DQG�LQ�NLQG��IURP�FRPPHUFLDO�SDUWQHUV
� VXFFHVVIXO�SURMHFW�ODXQFK��EULQJLQJ�WRJHWKHU�NH\�VWDNHKROGHUV
� DJUHHPHQW� UHDFKHG� ZLWK� 0XVLFLDQV� 8QLRQ�� H[WHQGDEOH� WR� DOO� +(�� RQ� DJUHHG� UDWHV� IRU

HPSOR\LQJ�QHDU�SURIHVVLRQDO�VWXGHQW�PXVLFLDQV
� VXFFHVVIXO�SURILOLQJ�RI�SURMHFW�DQG�DFWLYH�HQJDJHPHQW�RI�D�EURDGHU�FRPPXQLW\�RI�XVHUV
� YROXPH�RI�DUWLFOHV�DQG�SUHVHQWDWLRQV

5. EXPERIENCES OF IMPLEMENTATION

5.1 Implementation strategies

$V�D�IUDPHZRUN�IRU�GLVFXVVLQJ�LPSOHPHQWDWLRQ��ZH�KDYH�IRFXVHG�RQ�IRXU�NH\�VWUDWHJLHV�
� 1HJRWLDWLQJ�HQWU\�DQG�SLWFKLQJ�LQ�DW�WKH�ULJKW�OHYHO
� 6HFXULQJ�LQVWLWXWLRQDO�VXSSRUW�DQG�JHWWLQJ�WKH�ULJKW�VWDNHKROGHUV�RQ�VLGH
� 0RELOLVLQJ�DQG�HQJDJLQJ�WHDFKLQJ�VWDII�DQG�RWKHU�NH\�DFWRUV
� 'LIIXVLQJ�WHFKQRORJ\�EDVHG�WHDFKLQJ�DQG�OHDUQLQJ�LQQRYDWLRQV

1HJRWLDWLQJ�HQWU\�DQG�SLWFKLQJ�LQ�DW�WKH�ULJKW�OHYHO

3URMHFWV�GR�QRW�DOZD\V�KDYH�D�PDQGDWH�WR�ZRUN�LQ�RWKHU�LQVWLWXWLRQV��(QWHULQJ�DQ�XQIDPLOLDU�FXOWXUH
ZLWK� UHVSHFW� WR� HGXFDWLRQDO� GHYHORSPHQW� LQ� SDUWQHU� LQVWLWXWLRQV� SUHVHQWV� VRPH� GLIILFXOWLHV� QRW
HQFRXQWHUHG�LQ�KRVW�LQVWLWXWLRQV��,W�KHOSV�WR�KDYH�VDQFWLRQHG�OHJLWLPDF\�DQG�WKH�ULJKW��NLQG�RI�VWDWXV
DQG�DXWKRULW\�WR�LQWHUYHQH�HIIHFWLYHO\�DW�DSSURSULDWH�OHYHOV��7KH�ORFDWLRQ�RI�WKH�SURMHFW�WHDP�LV�WKXV
LPSRUWDQW�� $� VWURQJ� WUDGLWLRQ� RI� FHQWUDO� LQLWLDWLYHV� DQG� VXSSRUW� JUHDWO\� DVVLVWV� ZLWK� ILQGLQJ� DQ
HIIHFWLYH� HQWU\�SRLQW� LQWR� DQ� LQVWLWXWLRQ�� �0RVWO\�7/73�SURMHFWV� DUH� ORFDWHG� LQ� VWDII� GHYHORSPHQW
XQLWV� RU� LQ� D� VSHFLDOLVW� OHDUQLQJ� WHFKQRORJ\� XQLW�� � +RZHYHU�� WKH� SURMHFW� WHDP� LV� YXOQHUDEOH� WR
LQKHULWLQJ� WKH� GLIILFXOWLHV� XQLWV� WKHPVHOYHV� KDYH� LQ� HQFRXUDJLQJ� WHDFKHU� GHYHORSPHQW� DW� ERWK
GHSDUWPHQWDO� DQG�SROLF\� OHYHOV�� 3URMHFW� H[SHULHQFH�EHDUV� WKLV� RXW��7HOUL� IRXQG� LWV� ORFDWLRQ� LQ� WKH
FHQWUDO�XQLW�IRU�HGXFDWLRQDO�GHYHORSPHQW�WR�EH�DQ�H[FHOOHQW�HQWU\�SRLQW��$QRWKHU�SURMHFW�KRZHYHU
IRXQG�WKH�ORZ�DQG�PDUJLQDO�VWDWXV�RI�HGXFDWLRQDO�WHFKQRORJ\�VWDII�WR�EH�SUREOHPDWLF�

3URMHFW� VWDII� DOVR� QHHG� WR� XQGHUVWDQG� WKH� LQVWLWXWLRQV� WKH\� DUH� ZRUNLQJ� LQ� ²� WKHLU� FXOWXUH� DQG
VWUXFWXUH�� KRZ� VXSSRUWLYH� WKH\� DUH� RI� FXUULFXOXP� LQQRYDWLRQ� DQG� GHYHORSPHQW�� WKH� OHYHO� RI� ,7
DZDUHQHVV�DQG�UHDGLQHVV��$UPHG�ZLWK�VXFK�NQRZOHGJH��SURMHFWV�FDQ�EH�PRUH�FRQILGHQW�DERXW�WKH
DSSURSULDWHQHVV�RI� WKH�SURGXFWV�DQG�VHUYLFHV� WKH\�DUH�RIIHULQJ�DQG�WKH�EHQHILWV� WKDW�DUH� OLNHO\� WR
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HQVXH��([SHULHQFH�DFURVV�WKH�7/73�SURJUDPPH�VXJJHVWV�WKDW�WKRVH�SURMHFWV�WKDW�DUH�ZRUNLQJ�ZLWK
WKH�LQVWLWXWLRQDO�JUDLQ�DUH�PRUH�OLNHO\�WR�PDNH�KHDGZD\�DQG�EH�HIIHFWLYH���7KLV�GRHV�KRZHYHU�UDLVH
TXHVWLRQV� DERXW� D� EURDG� SURJUDPPDWLF� VWUDWHJ\� RI� LPSOHPHQWLQJ� JHQHULF� SURGXFWV� DQG� VHUYLFHV
DFURVV� GLYHUVH� LQVWLWXWLRQDO� FRQWH[WV�� XQOHVV� WKHUH� LV� YHU\� UHDO� VFRSH� IRU� FXVWRPLVDWLRQ� DQG� ORFDO
HPEHGGLQJ�

6HFXULQJ�LQVWLWXWLRQDO�VXSSRUW�DQG�LQYROYLQJ�NH\�VWDNHKROGHUV

,Q�LQVWLWXWLRQV�ZKHUH�WKH�VWUXFWXUH�DQG�FXOWXUH�LV�PRUH�LQGLYLGXDOLVHG��SURMHFW�VWDII�KDYH�EHHQ�DEOH
WR�E\SDVV�KHDGV�RI�GHSDUWPHQW�DQG�ZRUN�GLUHFWO\�ZLWK�LQGLYLGXDO�WHDFKHUV�DQG�WXWRUV��+RZHYHU�
PRYLQJ� XSZDUGV� IURP� WKH� LQGLYLGXDO� FRXUVH� OHYHO� XQGHU� FRQWURO� RI� D� VSHFLILF� WXWRU� WKURXJK� WR
ZLGHU�GLIIXVLRQ�RI� WHDFKLQJ� LQQRYDWLRQ�DFURVV�HQWLUH�GHJUHH�SURJUDPPHV� LQYROYHV�QHJRWLDWLRQ�DW
HYHU� ULVLQJ� OHYHOV�� 7HOUL� FRPPHQWV� RQ� WKH� QHHG� WR� PDNH� H[SOLFLW� KRZ� WKH� SURMHFW� ILWV� LQ� ZLWK
LQVWLWXWLRQDO�VWUDWHJLHV��DQG�WKH�GHSDUWPHQW·V�DJHQGDV�DQG�WDUJHWV�

/RRNLQJ�DFURVV�WKH�SURMHFWV��ZH�FDQ�GLVWLO�VRPH�JHQHUDO�SULQFLSOHV�DERXW�ZKDW�PDNHV�IRU�HIIHFWLYH
LPSOHPHQWDWLRQ�

• )LQG�WKH�ULJKW�HQWU\�SRLQW�LQ�WKH�LQVWLWXWLRQ
• :RUN�IURP�DQ�LQVWLWXWLRQDO�EDVH�WKDW�KDV�FUHGLELOLW\�DQG�VWDWXV
• *R�ZLWK�WKH�LQVWLWXWLRQDO�JUDLQ
• 0DNH�XVH�RI�H[LVWLQJ�PHFKDQLVPV�ZKHUH�SRVVLEOH
• *HW�NH\�VWDNHKROGHUV�RQ�VLGH
• )LQG�FKDPSLRQV�IRU�WKH�SURMHFW�LQ�HDFK�LQVWLWXWLRQ�RU�ILHOG�VLWH
• :RUN�WRS�GRZQ�DV�ZHOO�DV�ERWWRP�XS
• *HW�WKH�EHQHILWV�RI�V\QHUJ\�ZLWK�RWKHU�LQVWLWXWLRQDO�SURMHFWV

0RELOLVLQJ�DQG�HQJDJLQJ�VWDII

2QH�RI� WKH�VRXUFHV�RI� UHFXUULQJ�GLIILFXOW\�KDV�EHHQ� WKDW�PDQ\� OHFWXUHUV� ILQG� LW�GLIILFXOW� WR� WDON� LQ
SHGDJRJLF�WHUPV�DERXW�WKH�UDWLRQDOH�IRU�XVLQJ�D�SDUWLFXODU�WHDFKLQJ�PHWKRG���2IWHQ�WKH�UHDVRQV�DUH
SUDJPDWLF�DQG�EDVHG�RQ�PDQDJHPHQW�RI�FRXUVHV�UDWKHU�WKDQ�RQ�WKH�HIIHFW�RI�WKH�OHDUQLQJ�SURFHVV�
3URMHFW� VWDII� KDYH� QHHGHG� WR� SURYLGH� OHFWXUHUV�ZLWK� FRQFHSWV� DQG� ODQJXDJH� IRU� DUWLFXODWLQJ� DQG
GLVFXVVLQJ�SHGDJRJLF�LVVXHV�

0RWLYDWLRQDO�LVVXHV�ORRP�ODUJHU�DQG�KDYH�PRUH�VLJQLILFDQFH�ZKHUH�SURMHFWV�DUH�WU\LQJ�WR�HPEHG�WKH
XVH�RI�QHZ�WHFKQRORJ\�LQ�WHDFKLQJ�DQG�OHDUQLQJ���3URMHFWV�H[SHULHQFH�LV�PXFK�OHVV�VDQJXLQH�RQ�WKLV
FRXQW�� � �$�FRPPRQ�FRQFHUQ� LV� WKH� ODFN�RI�FOHDU�UHZDUGV� LQ�SODFH� IRU� WHDFKLQJ�VWDII� � �LQVWLWXWLRQDO
YDOLGDWLRQ�� QDWLRQDO� UHFRJQLWLRQ�� SURIHVVLRQDO� DGYDQFHPHQW�� WLPH� RII� IURP� RWKHU� UHVSRQVLELOLWLHV�
IXQGLQJ�RU�VWDIILQJ�UHVRXUFHV�WR�KHOS�ZLWK�LPSOHPHQWDWLRQ����«««�

6RPH� SURMHFWV� WDNH� D� GLIIHUHQW� YLHZ� RQ� WKLV� PDWWHU� KRZHYHU�� EHOLHYLQJ� WKDW� LQYROYHPHQW� RI
DFDGHPLF�VWDII�LV�PRUH�OLNHO\�WR�UHVXOW�IURP�DQ�LQGLYLGXDO�DFDGHPLF·V�RZQ�LQWHUHVW�DQG�HQHUJ\�WKDQ
IURP�LQFHQWLYHV�VXFK�DV�SD\PHQWV��(YHQ�VR��RQH�RI�WKH�GLIILFXOWLHV�LV�WKDW�VWDII�QHHG�WR�EH�DEOH�WR�VHH
WKH�EHQHILW�RI�WHFKQRORJ\���KRZ�LW�LV�JRLQJ�WR�KHOS�WKHP�LQ�WKHLU�ZRUN�RU�WR�GHOLYHU�EHWWHU�OHDUQLQJ
RXWFRPHV��:LWK�QHZ�OHDUQLQJ�WHFKQRORJLHV��WKLV�RIWHQ�UHTXLUHV�¶DQ�DFW�RI�IDLWK·��$�VWUDWHJ\�SXUVXHG
E\�RQH�SURMHFW�^7HOUL`�EHHQ�WR�EHJLQ�E\�ZRUNLQJ�ZLWK�GHSDUWPHQWV�ZKHUH�VWDII�DUH�KLJKO\�PRWLYDWHG
DQG� KDYH� FOHDU� LGHDV� UHJDUGLQJ� HGXFDWLRQDO� REMHFWLYHV�� � ,W� LV� KRSHG� LQ� WKLV� ZD\� WR� UHILQH� WKH
SHGDJRJLF�IUDPHZRUNV�DQG�WRROV�WKDW�ZLOO�SURYLGH�D�VWURQJHU�EDVLV�IRU�HQJDJLQJ�ZLWK�LQGLYLGXDOV
DQG�GHSDUWPHQWV�ZKR�DUH�OHVV�IRUWKFRPLQJ�DQG�UHTXLUH�VWURQJHU�SHUVXDVLRQ�DQG�HYLGHQFH�RI�FOHDU
OHDUQLQJ�EHQHILW�
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'LIIXVLQJ�WHDFKLQJ�DQG�OHDUQLQJ�WHFKQRORJ\�LQQRYDWLRQV

0DQ\� GLIIHUHQW� VWUDWHJLHV� KDYH� EHHQ� DGRSWHG� E\� SURMHFWV� IRU� GLIIXVLQJ� 7/73� SURGXFWV�
PHWKRGRORJLHV�DQG�FXUULFXOXP�DSSURDFKHV�EH\RQG�WKH��XVXDOO\��VPDOO�FRUH�RI�LQYROYHG�VWDII��DQG
RXW� IURP� SLORW� DQG� ILHOG� WHVW� VLWHV� WR� D� ZLGHU� UDQJH� RI� LQVWLWXWLRQV� DQG� VHWWLQJV�� � 7KHUH� LV� OLWWOH
HYLGHQFH�WR�KDQG�VR�IDU�DV�WR�KRZ�VXFFHVVIXO�WKHVH�VWUDWHJLHV�KDYH�EHHQ�
««««��
$V� D� FRQVHTXHQFH� RI� WKH� UHIRFXVLQJ� RI� 7/73� WRZDUGV� WKH�XSWDNH� RI� SURGXFWV� DQG�RWKHU� RXWSXWV
IURP�HDUOLHU�URXQGV�DQG�WKH�JUHDWHU�XVH�RI�VRIWZDUH�SURGXFWV� LQ�WKH�PDUNHWSODFH��PRUH�HPSKDVLV
KDV�EHHQ�JLYHQ�WR�DVVHVVLQJ�WKH�TXDOLW\�RI�DYDLODEOH�OHDUQLQJ�SDFNDJHV�DQG�VRIWZDUH��3URMHFWV�KDYH
HQFRXQWHUHG�YDULRXV�GLIILFXOWLHV�ZLWK�WKLV�DSSURDFK���2QH�LV�WKDW�WKH�LGHQWLILFDWLRQ��HYDOXDWLRQ�DQG
OLFHQVLQJ�RI�H[LVWLQJ�VRIWZDUH�KDV�SURYLGHG�D�WLPH�DQG�UHVRXUFH�FRQVXPLQJ�SURFHGXUH��OHDGLQJ�WR
UHQHZHG�LQWHUHVW�LQ�GHYHORSLQJ�VRIWZDUH��DQG�LQ�WKLV�VHQVH�UXQQLQJ�DJDLQVW�WKH�JUDLQ�RI�7/73��

$�VHFRQG�FRQFHUQV�WKH�OLPLWHG�XWLOLW\�RI�HYDOXDWLRQV�WKDW�KDYH�EHHQ�XQGHUWDNHQ�RI�PDQ\�SRSXODU
OHDUQLQJ�HQYLURQPHQW�SDFNDJHV�VXFK�DV�/RWXV�/HDUQLQJ�6SDFH��:HE&7��DQG�0HUOLQ���7KHLU�QDUURZ
IRFXV� PDNHV� LW� GLIILFXOW� WR� H[WUDFW� IURP� FDVH� VWXGLHV� RI� WHDFKLQJ� DQG� OHDUQLQJ� XVLQJ� VXFK
WHFKQRORJLHV��OHVVRQV�WKDW�HQDEOH�SURMHFWV�WR�OHDUQ�IURP�WKH�H[SHULHQFHV�RI�RWKHUV���0DQ\�GZHOO�RQ
LQFUHDVHG�XSWDNH�DQG�VWXGHQW�VDWLVIDFWLRQ��RU�WHFKQLFDO�IXQFWLRQV�EXW�QRW�RQ�LQWHQGHG�HGXFDWLRQDO
SXUSRVH�DQG�OHDUQLQJ�TXDOLW\�

5.2 Observations on implementation

)URP�WKH�GLVFXVVLRQ�RI�WKHLU�H[SHULHQFHV�ZLWK�LPSOHPHQWDWLRQ�LQ�WKH�DQQXDO�UHSRUWV��LW�LV�HYLGHQW
WKDW�PDQ\�SURMHFWV�DUH�RQ�D�OHDUQLQJ�FXUYH���7KH\�WKHPVHOYHV�UHSRUW�D�QHZ�DZDUHQHVV�DQG
DSSUHFLDWLRQ�RI�WKH�QDWXUH�RI�OHDUQLQJ�WHFKQRORJLHV��D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�FRQGLWLRQV�ZKLFK
VXSSRUW�WKH�HIIHFWLYH�XVH�RI�WHFKQRORJ\��DQG�WKH�NLQGV�RI�FKDQJH�SURFHVVHV�WKDW�QHHG�WR�DFFRPSDQ\
FXUULFXOXP�GHYHORSPHQW�DQG�LQQRYDWLRQ�

3URMHFWV�KDYH�GUDZQ�DWWHQWLRQ�LQ�WKHLU�DQQXDO�UHSRUWV�WR�WKH�GLIIHUHQW�LQKLELWRUV�RU�EDUULHUV�WR
VXFFHVVIXO�XSWDNH��GLIIXVLRQ�DQG�HPEHGGLQJ�RI�ZKDW�SURMHFWV�DUH�WU\LQJ�WR�DFKLHYH���,QVWLWXWLRQV
DSSHDU�DV�VSDFHV�ZLWK�FRQVWUDLQWV�RU�RSSRUWXQLWLHV�IRU�WKLQJV�WR�KDSSHQ�LQ��EXW�WKHUH�LV�XVXDOO\�QR
FRKHUHQW�VWUDWHJ\�IRU�FKDQJLQJ�WKRVH�FRQVWUDLQWV�RU�H[SDQGLQJ�WKRVH�RSSRUWXQLWLHV��$QG�\HW
LQVWLWXWLRQV�DUH�NH\�WR�FKDQJH��VLQFH�WR�H[SORLW�WKH�WHFKQRORJ\�HIIHFWLYHO\�UHTXLUHV�WKDW�D�ORW�RI
FKDQJH�WDNHV�SODFH�DW�GLIIHUHQW�OHYHOV�VLPXOWDQHRXVO\���,QVWLWXWLRQDO�LQWHUYHQWLRQV�QHHG�WR�EH�EXLOW�LQ
DW�DOO�OHYHOV��3URMHFWV�URXWLQHO\�SUHVHQW�EDUULHUV��LQKLELWRUV�DQG�FRQVWUDLQWV�DV�H[SODQDWLRQV�IRU��WKH
ODFN�RI�SURMHFW�SURJUHVV����:KDW�VHHPV�WR�EH�ODUJHO\�PLVVLQJ�LV�D�PRUH�G\QDPLF�DQG�SURDFWLYH
DSSURDFK��ZKHUHE\�VXFK�GLIILFXOWLHV�DUH�DQWLFLSDWHG�DQG�EXLOW�LQWR�WKH�SURMHFW�GHVLJQ�RU
RUJDQLVDWLRQDO�FKDQJH�VWUDWHJ\��RU�ZKHUH�SURMHFWV�DFWLYHO\�SXUVXH�VWUDWHJLHV�ZKLFK�FLUFXPYHQW�RU
HQJDJH�FRQVWUXFWLYHO\�ZLWK�WKHVH�EDUULHUV�

6. THE TRANSFERABILITY OF TLTP GENERIC PRODUCTS AND OUTPUTS

7DEOH����� �([DPSOHV�RI�7/73�3URMHFW�7UDQVIHU�©2EMHFWVª�DQG�6HWWLQJV

7HOUL� �� � D� SURFHVV� PHWKRGRORJ\� IRU� XVLQJ� WHFKQRORJ\�EDVHG� PDWHULDOV� DQG� WHDFKLQJ� PHWKRGV� WR
HQKDQFH�VWXGHQWV·�FDSDELOLWLHV�DV�UHVHDUFKHUV��LQ�UHVHDUFK�OHG�LQVWLWXWLRQV�
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8. FUTURE DEVELOPMENT AND SUPPORT

0DQDJLQJ�&KDQJH

0DQDJLQJ�FKDQJH�LV�FHQWUDO�WR�WKH�LQWHJUDWLRQ�DQG�ORQJ�WHUP�VXVWDLQDELOLW\�RI�OHDUQLQJ�WHFKQRORJ\
DSSOLFDWLRQV�DQG�VROXWLRQV���,W�HQWDLOV�FRQVLGHUDWLRQ�RI�WKH�QHWZRUN�RI�LVVXHV�WKDW�VXUURXQG�WHDFKLQJ
SUDFWLFH�� DW� GLIIHUHQW� OHYHOV� IURP� WKH� LQGLYLGXDO� DFDGHPLF� WKURXJK� WR� LQVWLWXWLRQDO� SROLFLHV� DQG
VWUDWHJLHV����'HYHORSPHQWDO�ZRUN�LQ�WKLV�DUHD�ZRXOG�DGGUHVV�
� DQDO\VLV� RI� WKH� SURPRWLQJ� DQG� LQKLELWLQJ� IDFWRUV� RQ� WKH� XVH� RI� OHDUQLQJ� WHFKQRORJ\� LQ

LQVWLWXWLRQV�DQG�KRZ�WKHVH�UHODWH�WR�FXUUHQW�ZRUNLQJ�SUDFWLFHV�LQ�GLIIHUHQW�GLVFLSOLQHV�ILHOGV
RI�VWXG\�LQVWLWXWLRQDO�VHWWLQJV

� FKDQJHV� LQ�ZRUNLQJ�SUDFWLFHV� DQG� FXOWXUDO� SDWWHUQV� RI� UHODWLRQVKLS� DPRQJ� NH\� JURXSV� RI
VWDII� RU� VWDNHKROGHUV� WKDW� DUH� QHHGHG� WR� VXSSRUW� PRUH� HIIHFWLYH� HPEHGGLQJ� RI� OHDUQLQJ
WHFKQRORJ\

� WRROV� IRU� PDQDJLQJ� FKDQJH� DQG� DQDO\VLV� RI� SRLQWV� RI� LQWHUYHQWLRQ� LQ� GLIIHUHQW
LQVWLWXWLRQDO�GHSDUWPHQWDO�FRQWH[WV�DW�GLIIHUHQW�VWDJHV�LQ�WKH�LPSOHPHQWDWLRQ�OLIHF\FOH

7KH� IUDPHZRUN� RQ�0DQDJLQJ� &KDQJH� GHYHORSHG� E\� 7HOUL� ZRXOG� EH� XVHIXO� IRU� WKLV� GRPDLQ� RI
DFWLYLW\�

6XVWDLQDELOLW\

$W� WKH� LQVWLWXWLRQDO� OHYHO�� VXVWDLQDELOLW\� � LQYROYHV� FRQVLGHUDWLRQ� RI� ERWWRP�XS� DQG� WRS�GRZQ
VWUDWHJLHV� DQG� KRZ� WKHVH� PLJKW� EHVW� FRPH� WRJHWKHU� WR� VXSSRUW� WKH� ZLGHU� HPEHGGLQJ� DQG
PDLQVWUHDPLQJ�RI�OHDUQLQJ�WHFKQRORJ\�XVH�DQG�XSWDNH���$�VXJJHVWLRQ�IURP�RQH�SURMHFW�^7(/5,`�LV
IRU�DQ�+()&(�)RUXP�WR�GLVFXVV�QHZ�OHDUQLQJ�WHDFKLQJ�IUDPHZRUNV�LQ�WKH�OLJKW�RI�QDWLRQDO�LVVXHV
UHJDUGLQJ�HIIHFWLYH�SUDFWLFH�WRZDUGV�VSHFLILHG�WHDFKLQJ�DQG�OHDUQLQJ�SURFHVVHV�


