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ABSTRACT 

7KLV� SDSHU� DGYRFDWHV� IRU� WKH� H[SOLFLW� DUWLFXODWLRQ� RI� WKH� QHHGV� IRU� SURJUDPV� WR� HQJDJH� LQ�
H[WHUQDO�DQG�LQWHUQDO�VFDQQLQJ�ZLWKLQ�DQ�HGXFDWLRQDO�FRQWH[W�� WR�VWUHQJWKHQ�HDFK�SURJUDP¶V�
SRVLWLRQLQJ� LQ� UHVSRQGLQJ� WR� FKDQJHV� LQ� LWV� RSHUDWLQJ� HQYLURQPHQW� LQ� D� PRUH� WLPHO\� DQG�
HIIHFWLYH�PDQQHU�� ,W� QRWHG� WKDW� WKH����&',2�&RUH�6WDQGDUGV�� LQ�SDUWLFXODU�6WDQGDUG���DQG�
6WDQGDUG�����GLG�QRW�VWDWH�H[SOLFLWO\�WKH�QHHG�IRU�3URJUDP�&KDLU�WR�XQGHUWDNH�VXFK�H[HUFLVHV��
,Q�DGGLWLRQ��6WDQGDUGV���DQG����DOVR�GLG�QRW�PDGH�FOHDU�WKDW�WKLV�VKRXOG�EH�D�FRUH�FRPSHWHQF\�
RI�3URJUDP�&KDLUV��7KLV�SDSHU�VXJJHVWV�WKDW�3URJUDP�&KDLUV�FDQ�OHDUQ�IURP�VWUDWHJLF�SODQQLQJ�
PDQDJHPHQW�LQ�WKH�EXVLQHVV�ZRUOG��XVLQJ�WRROV�VXFK�DV�67((3�$QDO\VLV�DQG�6:27�$QDO\VLV��
67((3�LV�WKH�DFURQ\P�IRU�WKH�ILYH�GULYHUV�RI�FKDQJH�WKDW�FDQ�DIIHFW�DQ�RUJDQL]DWLRQ�DQG�LWV�
RSHUDWLRQV�� QDPHO\� 6RFLDO�� 7HFKQRORJLFDO�� (FRQRPLF�� (QYLURQPHQWDO�� 3ROLWLFDO�� DQG� 6:27�
VWDQGV� IRU� WKH� DFURQ\P� 6WUHQJWKV�� :HDNQHVVHV�� 2SSRUWXQLWLHV� DQG� 7KUHDWV� WKDW� WKH�
RUJDQL]DWLRQ� LV� IDFLQJ�� ,Q� DGGLWLRQ�� GXH� WR� WKH� FRPSOH[� QDWXUH� RI� HGXFDWLRQ�� ZLWK� PDQ\�
VWDNHKROGHUV�RIWHQ�ZLWK�FRPSHWLQJ�GHPDQGV��D�WRRO�IRU�DQDO\VLV�WKH�UHODWLRQVKLS�EHWZHHQ�WKHVH�
VWDNHKROGHUV�LV�DOVR�QHHGHG��7KLV�SDSHU�ILUVWO\�SURYLGHV�D�EULHI�LQWURGXFWLRQ�VWUDWHJLF�SODQQLQJ�
LQ�WKH�HGXFDWLRQDO�FRQWH[W��IROORZHG�E\�WKH�XVH�RI�67((3�$QDO\VLV�DQG�6:27�$QDO\VLV��,W�WKHQ�
VKDUHV�WKH�XVH�RI�67((3�$QDO\VLV�DQG�6:27�$QDO\VLV�DORQJVLGH�WKH�&',2�6HOI�(YDOXDWLRQ�
SURFHVV�E\�ZD\�RI���FDVH�VWXGLHV�IRU�WKH�'LSORPD�LQ�&KHPLFDO�(QJLQHHULQJ��'&+(���RQH�LQ�
LQWURGXFWLRQ�RI�FKHPLFDO�SURGXFW�GHVLJQ��LQ�������DQG�DQRWKHU�RQ�LPSDFW�RI�,QGXVWU\�����RQ�
FKHPLFDO�HQJLQHHULQJ�HGXFDWLRQ��LQ��������7KH�SDSHU�WKHQ�SURFHHGV�WR�GLVFXVV�D�NH\�OHDUQLQJ�
SRLQW�IURP�WKH�ODWHVW�UHYLHZ�RI�WKH�'&+(�FXUULFXOXP�LQLWLDWHG�LQ������WR�HQKDQFH�FRYHUDJH�RI�
VXVWDLQDEOH�GHYHORSPHQW��ZKLFK�LV�WKH�QHHG�WR�PDNH�VHQVH�RI�VXVWDLQDELOLW\�LVVXHV��7KLV�SDSHU�
IXUWKHU�SRVLWV�WKDW�WRGD\¶V�HGXFDWLRQDO�V\VWHP�LV�LWVHOI�D�FRPSOH[�V\VWHP�DQG�HIIRUWV�WRZDUGV�
(GXFDWLRQ�IRU�6XVWDLQDEOH�'HYHORSPHQW�QHHGV�D�PRUH�V\VWHPDWLF�DSSURDFK�WR�FRPSOHPHQW�
WKH�&',2�6HOI�(YDOXDWLRQ�LQ�DQDO\]LQJ�LQWHUDFWLRQV�DQG�UHODWLRQVKLSV�EHWZHHQ�YDULRXV�FKDQJH�
GULYHUV� DQG� NH\� VWDNHKROGHUV�� 7R� WKLV� HQG�� WKH� SDSHU� SURSRVHV� RQH� H[SORUHV� WKH� &\QHILQ�
)UDPHZRUN�� ZKLFK� KDG� EHHQ� XVHG� DV� D� WRRO� IRU� VHQVH�PDNLQJ� ZKHQ� DQDO\]LQJ� FRPSOH[�
V\VWHPV� LQ� YDULRXV� FRQWH[WV�� /DVWO\�� WKLV� SDSHU� GLVFXVVHV� WKH� UHODWLYH�PHULWV� LQ� WKH� &',2�
)UDPHZRUN� LQ� IRUPDOL]LQJ� WKH� XVH� RI� H[WHUQDO� DQG� LQWHUQDO� VFDQQLQJ� DQG� GHYHORSLQJ�
FRPSHWHQF\�IRU�3URJUDP�&KDLU�LQ�WKLV�DUHD��
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INTRODUCTION 

1HZ� GHYHORSPHQWV� EURXJKW� DERXW� E\� WKH� )RXUWK� ,QGXVWULDO� 5HYROXWLRQ� ��,5��� UHQHZHG�
HPSKDVLV� WRZDUGV� VXVWDLQDEOH� GHYHORSPHQW�� RQ�JRLQJ� SDQGHPLF�� HWF�� KDG� FUHDWHG� QHZ�
GHPDQGV� DQG� H[SHFWDWLRQV� IRU� HQJLQHHULQJ� HGXFDWLRQ�� +DGJUDIW� 	� .ROPRV� ������� KDG�
VXJJHVWHG� WKDW� QHZ� W\SHV� RI� HQJLQHHULQJ� SURJUDPV� DUH� UHTXLUHG�� ,Q� WRGD\¶V� IDVW� FKDQJLQJ�
ZRUOG��HGXFDWRUV�HVSHFLDOO\�WKRVH�WDVNHG�LQ�PDQDJLQJ�SURJUDPV�±�NQRZQ�LQ�YDULRXV�FDSDFLWLHV�
DV�3URJUDP�&KDLU��3URJUDP�2ZQHU��3URJUDP�0DQDJHU��HWF�±�IDFHG�WUHPHQGRXV�SUHVVXUH�WR�
NHHS�WKH�SURJUDPV�XS�WR�GDWH�DQG�UHPDLQ�UHOHYDQW�WR�PHHW�NH\�VWDNHKROGHUV¶�UHTXLUHPHQWV��
7KLV�WHUP�³3URJUDP�&KDLU´�ZLOO�EH�XVHG�IRU�WKLV�SDSHU��DV�WKLV�LV�FORVHVW�WR�WKH�WHUP�³&RXUVH�
&KDLU´�XVHG�LQ�6LQJDSRUH�3RO\WHFKQLF��63���

&',2�6WDQGDUGV�DUH�D�NH\�SDUW�RI�WKH�&',2�)UDPHZRUN��DV�WKH\�GHILQHG�WKH�GLVWLQJXLVKLQJ�
IHDWXUHV�RI�D�&',2�SURJUDP��E\�SURYLGLQJ�JXLGHOLQHV�IRU�HGXFDWLRQDO�UHIRUP��DQG�VHUYHV�DV�D�
WRRO�IRU�FRQWLQXDO�LPSURYHPHQW��&UDZOH\�HW�DO���������7KH�ODWHVW�YHUVLRQ�RI�WKH�VWDQGDUGV��L�H��
YHUVLRQ������QRZ�FRPSULVHV���RSWLRQDO�VWDQGDUGV�LQ�DGGLWLRQDO�WR�WKH�LQLWLDO����VWDQGDUGV��QRZ�
GHVLJQDWHG� DV� FRUH� VWDQGDUGV� �0DOPTYLVW�� HW� DO�� �������:LWK� UHJDUG� WR� WKH� ���&',2�&RUH�
6WDQGDUGV����VWDQGV�RXW�DV�EHLQJ�PRVW�UHOHYDQW�WR�SURJUDP�PDQDJHPHQW��&RUH�6WDQGDUG���
7KH�&RQWH[W��DQG�&RUH�6WDQGDUG����3URJUDP�(YDOXDWLRQ��7KHVH���VWDQGDUGV�VHW�WKH�VWDJH�IRU�
UHYLHZLQJ� DOO� WKH� FRXUVHV� FRYHUHG� LQ� D� SURJUDP� ZLWK� WKH� DLP� RI� FRQWLQXDO� LPSURYHPHQW��
$SSOLFDWLRQ� RI� WKHVH� �� VWDQGDUGV� UHTXLUHV� WKH� 3URJUDP� &KDLU� WR� EH� ZHOO�YHUVHG� ZLWK� WKH�
FKDOOHQJHV� DIIHFWLQJ� WKH� HQYLURQPHQW� LQ� ZKLFK� WKH� HGXFDWLRQDO� LQVWLWXWLRQ� RSHUDWHV� LQ�� WKDW�
GULYHV�LWV�HGXFDWLRQDO�REMHFWLYHV�DQG�RXWFRPHV��

7KH�GHVFULSWLRQ�IRU�&',2�&RUH�6WDQGDUG����3URJUDP�(YDOXDWLRQ��QRWHG�WKDW��
³$�V\VWHP� WKDW�HYDOXDWHV�SURJUDPV�DJDLQVW� WKHVH� WZHOYH�VWDQGDUGV�DQG�DQ\�RSWLRQDO�
VWDQGDUGV�DGRSWHG��DQG�SURYLGHV�IHHGEDFN�WR�VWXGHQWV��IDFXOW\��DQG�RWKHU�VWDNHKROGHUV�
IRU�WKH�SXUSRVHV�RI�FRQWLQXRXV�LPSURYHPHQW�´�

7KLV�LV�IXUWKHU�HODERUDWH�DV�IROORZV��
³3URJUDP�HYDOXDWLRQ�LV�D�MXGJPHQW�RI�WKH�RYHUDOO�YDOXH�RI�D�SURJUDP�EDVHG�RQ�HYLGHQFH�
RI�D�SURJUDP
V�SURJUHVV�WRZDUG�DWWDLQLQJ�LWV�JRDOV��$�&',2�SURJUDP�VKRXOG�EH�HYDOXDWHG�
UHODWLYH� WR� WKHVH����&',2�6WDQGDUGV�DQG�DQ\�RSWLRQDO�VWDQGDUGV�WKDW� LW�KDV�DGRSWHG��
(YLGHQFH�RI�RYHUDOO�SURJUDP�YDOXH�FDQ�EH�FROOHFWHG�ZLWK�FRXUVH�HYDOXDWLRQV��LQVWUXFWRU�
UHIOHFWLRQV��HQWU\�DQG�H[LW�LQWHUYLHZV��UHSRUWV�RI�H[WHUQDO�UHYLHZHUV��DQG�IROORZ�XS�VWXGLHV�
ZLWK� JUDGXDWHV� DQG� HPSOR\HUV�� 7KH� HYLGHQFH� VKRXOG� EH� UHJXODUO\� UHSRUWHG� EDFN� WR�
LQVWUXFWRUV��VWXGHQWV��SURJUDP�DGPLQLVWUDWRUV��DOXPQL��DQG�RWKHU�NH\�VWDNHKROGHUV��7KLV�
IHHGEDFN�IRUPV�WKH�EDVLV�RI�GHFLVLRQV�DERXW�WKH�SURJUDP�DQG�LWV�SODQV�IRU�FRQWLQXRXV�
LPSURYHPHQW�´�

)URP� WKH�SHUVSHFWLYH�RI�&RXUVH�&KDLUV��ZKR�PD\�QRW� EH� LQYROYHG� LQ� VWUDWHJLF� SODQQLQJ�RU�
DQDO\VLV�RI�FKDQJH�GULYHUV�DIIHFWLQJ�HGXFDWLRQ��WKH�XVH�RI�&',2�6WDQGDUG����PD\�DSSHDU�WR�
EH�UDWKHU�³LQZDUG´�ORRNLQJ��LQ�WKDW�LW�HPSKDVL]H�WKH�UHYLHZ�RI�RWKHU�FRUH�DQG�RSWLRQDO�VWDQGDUGV��
L�H��KRZ�WKHVH�ZHUH�XVHG�WR�GULYH�FXUULFXODU�FKDQJH��$Q\�UHIHUHQFH�WR�H[WHUQDO�VFDQQLQJ�LV�DW
EHVW� LPSOLHG� DQG�(;3/,&,7�PHQWLRQ� RI� LQWHUQDO� VFDQQLQJ� LV� DEVHQW�� )RU� H[DPSOH�� LQ�&RUH�
6WDQGDUG� �� LW� ZDV� PHQWLRQHG� WKDW� OHDUQLQJ� RXWFRPHV� DUH� WR� EH� YDOLGDWHG� E\� SURJUDP�
VWDNHKROGHUV��DQG�WKH�UXEULFV�PHQWLRQHG�RI�UHYLHZ�E\�LQWHUQDO�DQG�H[WHUQDO�VWDNHKROGHUV��

6HYHUDO� DXWKRUV� IURP� WKH� &',2� &RPPXQLW\� GLG� UHSRUWHG� RQ� WKH� QHHGV� WR� HQJDJH� NH\�
VWDNHKROGHUV�LQ�GULYLQJ�FXUULFXOXP�FKDQJHV��H�J��*XQQDUVVRQ��HW�DO��������%ULQN��HW�DO��������
(GHOEUR��HW�DO��������.DQV��������EXW�IHZ�PDGH�H[SOLFLW�UHIHUHQFH�WR�H[WHUQDO�VFDQQLQJ��H�J��
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.XSWKDVWKHLQ�� ������� 7KHUH� DSSHDUV� WR� EH� D� JDS� LQ� WKH� &',2� VWDQGDUGV� WKDW� DGGUHVVHV�
DFDGHPLF�SURJUDP�PDQDJHPHQW��

$Q�LPSRUWDQW�SRLQW�ZRUWK�UHPHPEHULQJ�LV�WKDW�HGXFDWLRQDO�RXWSXW��LQ�WHUPV�RI�LWV�JUDGXDWHV��
ZLOO�DOZD\V�EH� ODJJLQJ� LQ� UHVSRQGLQJ� WR�QHZ�GHPDQG��DQG� WLPH� LV�DOZD\V�QHHGHG� WR�PDNH�
FKDQJHV�WR�H[LVWLQJ�FXUULFXOXP��REWDLQ�IDFXOW\�EX\�LQ��GHYHORS�IDFXOW\�FDSDELOLW\��GHYHORS�QHZ�
OHDUQLQJ�UHVRXUFHV��HWF��:LWK�VWXGHQWV�VSHQGLQJ�����\HDUV�LQ�FDPSXV�OHDUQLQJ��WKH�LQGXVWULHV�
WKH\�PHDQW�WR�VHUYH�ZLOO�QRW�VHH�DQ\�VXFK�JUDGXDWHV�XQWLO�DW�OHDVW���\HDUV�ODWHU��,W�ZLOO�DOZD\V�
EH�D�SHUSHWXDO�VWUXJJOH�WR�NHHS�XS�WR�GDWH�DQG�UHVSRQG�WR�H[WHUQDO�FKDQJHV��$�PRUH�³RXWZDUG�
ORRNLQJ´�&',2�6WDQGDUGV�FDQ�KHOS�WR�PLWLJDWH�WKLV��

7KLV� SDSHU� DGYRFDWHV� IRU� WKH� H[SOLFLW� DUWLFXODWLRQ� RI� WKH� QHHGV� IRU� SURJUDPV� WR� HQJDJH� LQ�
H[WHUQDO� DQG� LQWHUQDO� VFDQQLQJ� ZLWKLQ� DQ� HGXFDWLRQDO� FRQWH[W�� VR� DV� WR� VWUHQJWKHQ� HDFK�
SURJUDP¶V�SRVLWLRQLQJ�LQ�UHVSRQGLQJ�WR�FKDQJHV�LQ�LWV�RSHUDWLQJ�HQYLURQPHQW�LQ�D�PRUH�WLPHO\�
DQG�HIIHFWLYH�PDQQHU��,Q�DGGLWLRQ��GXH�WR�WKH�FRPSOH[�QDWXUH�RI�HGXFDWLRQ��*KDIIDU]DGHJDQ��
������� ZLWK� PDQ\� VWDNHKROGHUV� RIWHQ� ZLWK� FRPSHWLQJ� GHPDQGV�� D� WRRO� IRU� DQDO\VLV� WKH�
UHODWLRQVKLS�EHWZHHQ�WKHVH�VWDNHKROGHUV�LV�DOVR�QHHGHG��

EXTERNAL AND INTERNAL SCANNING, SWOT ANALYSIS, CYNEFIN FRAMEWORK 

,Q�WRGD\¶V�98&$��YRODWLOH��XQFHUWDLQ��FRPSOH[��DPELJXRXV��ZRUOG��LW�LV�RI�YLWDO�LPSRUWDQFH�IRU�
DQ�HGXFDWLRQDO�LQVWLWXWLRQ�WR�VWD\�DEUHDVW�RI�H[WHUQDO�FKDQJHV�WKDW�PD\�DIIHFW�WKHLU�WLPHOLQHVV�
LQ�SUHSDULQJ�WKH�\RXQJ�IRU�D�IXWXUH�WKDW�FDQQRW�EH�FOHDUO\�GHILQHG��$W�WKH�VDPH�WLPH��HGXFDWLRQDO�
LQVWLWXWLRQV�DUH�IDFLQJ�VHYHUDO�FKDOOHQJHV�� LQFOXGLQJ�D�GHFOLQH�LQ�JRYHUQPHQW�IXQGLQJ��ZKLFK�
RIWHQ� WUDQVODWHG� LQWR� UHGXFLQJ�KHDGFRXQW��� FKDQJLQJ�VWXGHQW�GHPRJUDSKLFV��DQG�D�QHHG� WR�
FRPSHWH�ZLWK� WKH�HPHUJLQJ�PRGHOV�RI� KLJKHU�HGXFDWLRQ� �YLUWXDO� XQLYHUVLW\��PDVVLYHO\�RSHQ�
RQOLQH� FRXUVHV�� HWF�� ZKLOH� NHHSLQJ� WKH� HVVHQFH� RI� D� WUDGLWLRQDO� FRPSUHKHQVLYH� XQLYHUVLW\��
9DULRXV� VWDNHKROGHUV� DUH� QRZ� GHPDQGLQJ� LQFUHDVHG� MXVWLILFDWLRQ� DQG� GRFXPHQWDWLRQ� RI�
SURJUDP� RXWFRPHV�� 7KH� HIIHFWLYHQHVV� RI� HGXFDWLRQDO� LQVWLWXWLRQV� LV� WKHUHIRUH� LQFUHDVLQJO\�
GHSHQGHQW�RQ�WKHLU�XQGHUVWDQGLQJ�RI�WKH�H[WHUQDO�HQYLURQPHQW�DQG�WKHLU�FDSDFLW\�WR�IRUHFDVW�
DQG�UHVSRQG�WR�WKH�FKDQJLQJ�H[WHUQDO� ODQGVFDSH��/DSLQ���������0DQ\�HGXFDWLRQDO�SODQQHUV�
DUH�WXUQLQJ�WR�WKH�SURFHVV�RI�VWUDWHJLF�SODQQLQJ�ZLGHO\�XVHG�LQ�WKH�EXVLQHVV�ZRUOG�IRU�KHOS���

6WUDWHJLF� SODQQLQJ� FDQ� KHOS� XQLYHUVLWLHV� PDLQWDLQ� VWDELOLW\� LQ� D� FKDQJLQJ� HQYLURQPHQW� DQG�
UHVSRQG�FRQVWUXFWLYHO\�WR�LQFUHDVLQJ�FRPSHWLWLRQ�RU�H[WHUQDO�WKUHDWV��*ROGPDQ�	�6DOHP���������
/HUQHU��������QRWHG�WKDW�WKH�IROORZLQJ�EHQHILWV�RI�VWUDWHJLF�SODQQLQJ�WR�XQLYHUVLWLHV��
• &UHDWHV�D�IUDPHZRUN�IRU�GHWHUPLQLQJ�WKH�GLUHFWLRQ�D�XQLYHUVLW\�VKRXOG�WDNH�WR�DFKLHYH�LWV

GHVLUHG�IXWXUH
• 3URYLGHV�D�IUDPHZRUN�IRU�DFKLHYLQJ�FRPSHWLWLYH�DGYDQWDJH
• $OORZV�DOO�XQLYHUVLW\�FRQVWLWXHQFLHV�WR�SDUWLFLSDWH�DQG�ZRUN�WRJHWKHU�WRZDUGV�FRPPRQ�JRDOV
• $OORZV�GLDORJXH�EHWZHHQ�SDUWLFLSDQWV��WKXV�LPSURYLQJ�XQGHUVWDQGLQJ�RI�WKH�RUJDQL]DWLRQ¶V

YLVLRQ�� DQG� IRVWHULQJ� D� VHQVH� RI� RZQHUVKLS� RI� WKH� VWUDWHJLF� SODQ�� DQG� EHORQJLQJ� WR� WKH
RUJDQL]DWLRQ

• $OLJQV�WKH�XQLYHUVLW\�ZLWK�LWV�RSHUDWLQJ�HQYLURQPHQW
• $OORZV�WKH�XQLYHUVLW\�WR�VHW�SULRULWLHV

,Q� WKH� EXVLQHVV� ZRUOG�� WRROV� IRU� H[WHUQDO� VFDQQLQJ� VXFK� DV� 67((3� $QDO\VLV� DQG� 6:27�
$QDO\VLV� DUH� ZHOO� NQRZQ� DPRQJ�PDQDJHPHQW� H[HFXWLYHV�� 67((3� LV� WKH� DFURQ\P� 6RFLDO��
7HFKQRORJLFDO��(FRQRPLF��(QYLURQPHQWDO��3ROLWLFDO���WKH���GULYHUV�RI�FKDQJH�WKDW�FDQ�DIIHFW�DQ�
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RUJDQL]DWLRQ�DQG�LWV�RSHUDWLRQV��DQG�6:27�VWDQGV�IRU�WKH�DFURQ\P�6WUHQJWKV��:HDNQHVVHV��
2SSRUWXQLWLHV�DQG�7KUHDWV�WKDW�WKH�RUJDQL]DWLRQ�LV�IDFLQJ��7KHVH�WRROV��FRQWH[WXDOL]HG�IRU�WKH�
HGXFDWLRQDO�VHWWLQJ��ZRXOG�EH�RI�WUHPHQGRXV�EHQHILWV�WR�3URJUDP�&KDLUV��+RZHYHU��PDQ\�DUH�
RIWHQ�QRW�IDPLOLDU�ZLWK�WKHP��)XUWKHUPRUH��&',2�&RUH�6WDQGDUGV���DQG����DOVR�GLG�QRW�DGGUHVV�
WKH�TXHVWLRQ�RI�IDFXOW\�FRPSHWHQF\�LQ�DFDGHPLF�SURJUDP�PDQDJHPHQW��

External Scanning in Educational Context 

$�NH\�VWHS�LQ�WKH�VWUDWHJLF�SODQQLQJ�SURFHVV�LV�WKDW�RI�H[WHUQDO�VFDQQLQJ��DOVR�RIWHQ�NQRZQ�DV�
H[WHUQDO�DQDO\VLV�RU�HQYLURQPHQWDO�VFDQQLQJ���,W�LV�WKH�SURFHVV�RI�RQJRLQJ�WUDFNLQJ�RI�WUHQGV�
DQG�FKDQJHV� LQ�DQ�RUJDQL]DWLRQ
V� LQWHUQDO�DQG�H[WHUQDO�HQYLURQPHQW�WKDW�PD\� LPSDFW�RQ� LWV�
RSHUDWLRQV��HVSHFLDOO\�LQ�WKH�IXWXUH��,W�IRFXVHV�RQ�WKH�LQWHUDFWLRQ�RI�HYHQWV��RQ�KRZ�WUHQGV�LQ�
RQH�DUHD�PD\�DIIHFW�WUHQGV�LQ�DQRWKHU��,Q�WKH�FRUSRUDWH�ZRUOG��HQYLURQPHQWDO�VFDQQLQJ�LV�DQ�
LQWHJUDO� SDUW� RI� DQ� RUJDQL]DWLRQ¶V� VWUDWHJLF� SODQQLQJ� SURFHVV�� ,W� LQYROYHV� WKH� V\VWHPDWLF�
FROOHFWLRQ�DQG�LQWHUSUHWDWLRQ�RI�UHOHYDQW�GDWD�WR�LGHQWLI\�H[WHUQDO�RSSRUWXQLWLHV�DQG�WKUHDWV�WKDW�
KHOS�VKDSH�WKH�RUJDQL]DWLRQV¶�GHFLVLRQ�PDNLQJ�LQ�IRUPXODWLQJ�LWV�UHVSRQVHV��

([WHUQDO�VFDQQLQJ�LV�HTXDOO\�LPSRUWDQW�LQ�WKH�HGXFDWLRQDO�FRQWH[W��:LWKLQ�WKH�&',2�OHDGHUVKLS��
LW�KDG�EHHQ�H[WHQVLYHO\�XVHG�LQ�WKH�UHYLHZ�DQG�UHYLVLRQ�RI�WKH�&',2�6WDQGDUGV�DQG�6\OODEXV�
WKHPVHOYHV��,Q�WKH�FDVH�RI�&',2�6WDQGDUGV��WKH�LPSDFW�RI�H[WHUQDO�FKDQJHV�WR�WKH�FRQWH[W�RI�
HQJLQHHULQJ� HGXFDWLRQ� ZDV� RQH� RI� WKH� PDLQ� GULYHU� IRU� WKH� QHHG� RI� XSGDWLQJ� �0DOPTYLVW��
(GVWU|P�� 	� 5RVpQ�� ������� 7KH� UHYLHZ� RI� WKH� &',2� 6\OODEXV� DQG� LWV� VXEVHTXHQW� UHYLVLRQ�
IROORZV�IURP�WKH�UHYLVHG�VWDQGDUGV��7KH�UHYLVHG�V\OODEXV�VSHFLILFDOO\�DGGUHVVHG�WKH�VNLOOV�DQG�
DWWLWXGHV�QHHGHG�IRU�VXVWDLQDEOH�GHYHORSPHQW��GLJLWDOL]DWLRQ�DQG�DFFHOHUDWLRQ��0DOPTYXVW��HW�
DO���������

([WHUQDO� VFDQQLQJ� LV�ZLGHU� LQ� VFRSH� WKDQ� WUDGLWLRQDO� GDWD� FROOHFWLRQ�HGXFDWLRQDO� LQVWLWXWLRQV�
W\SLFDOO\� HQJDJH� LQ�� H�J�� GHPRJUDSKLF� GDWD� RI� VWXGHQWV�� H[DPLQDWLRQ� UHVXOWV� IURP� WKHLU�
VHFRQGDU\� VFKRROV�� HWF�� /LNH� LWV� FRUSRUDWH� FRXQWHUSDUW�� WKLV� LV� EHFDXVH� LW� LV� EDVHG� RQ� WKH�
DVVXPSWLRQ�WKDW�PDMRU�LPSDFWV�RQ�WKH�HGXFDWLRQ�V\VWHP�FDQ�FRPH�IURP�YDULRXV�VRXUFHV��,W�LV�
PRUH�FRQFHUQHG�ZLWK�DQWLFLSDWLQJ�WKH�IXWXUH�WKDQ�GHVFULELQJ�WKH�SUHVHQW��,W�HQDEOHV�HGXFDWRUV�
WR�SUHGLFW�WKH�FKDQJHV�LQ�LWV�H[WHUQDO�RSHUDWLQJ�HQYLURQPHQW�WKDW�KDV�WKH�SRWHQWLDO�WR�LPSDFW�RI�
HGXFDWLRQ�RQ�OHDUQHUV��3RROH���������7KH�HQYLURQPHQW�ZLWKLQ�ZKLFK�WKH�VFDQQLQJ�WDNHV�SODFH�
FDQ�EURDGO\�EH�FODVVLILHG�LQWR�YDULRXV�DUHDV��6�±�6RFLDO��3�±�3ROLWLFDO��(�±�(QYLURQPHQW��(�±�
(FRQRPLFDO��7�±�7HFKQRORJLFDO��DQG�/�±�/HJDO��&RUUHVSRQGLQJO\��WKHUH�DUH�YDULRXV�DFURQ\PV�
XVLQJ�VRPH�RU�DOO�RI�WKHVH�DUHDV��H�J��3(67�$QDO\VLV��67((3�$QDO\VLV��DQG�3(67/(�$QDO\VLV��

:KLOH�WKH�EXVLQHVV�ZRUOG�KDV�GHYRWHG�D�JUHDW�GHDO�RI�DWWHQWLRQ�WR�HQYLURQPHQWDO�VFDQQLQJ�LQ�
WKHLU�VWUDWHJLF�SODQQLQJ�SURFHVV��LW�LV�RQO\�UHFHQWO\�WKDW�DQ\�HPSKDVLV�KDV�EHHQ�SODFHG�RQ�VXFK�
SUDFWLFHV�LQ�VFKRRO�VHWWLQJV��3DVKLDUGLV���������7KHUH�DUH�PDQ\�PRGHOV�RI�VWUDWHJLF�SODQQLQJ��
EXW� SODQQLQJ� PRGHOV� DW� KLJKHU� HGXFDWLRQDO� LQVWLWXWLRQV� DUH� QRW� DV� ZHOO� UHSUHVHQWHG� LQ� WKH�
OLWHUDWXUH� DV� DUH� SODQQLQJ�PRGHOV� IRU� HFRQRPLF� DQG� LQGXVWULDO� RUJDQL]DWLRQV� �)RUG�	�0LHUV�
�������+DWFK�	�3HDUVRQ��������GHVFULEHV�WKH�JHQHUDO�WHFKQLTXHV�DQG�VRXUFHV�DYDLODEOH�IRU�
HQYLURQPHQWDO� VFDQQLQJ� LQ� WKH� HGXFDWLRQDO� FRQWH[W�� WKH� DGYDQWDJHV� DQG� GLVDGYDQWDJHV� RI�
VFDQQLQJ��D�FKHFNOLVW� IRU�HYDOXDWLQJ� WKH�TXDOLW\�DQG�XVHIXOQHVV�RI�GRFXPHQWV� WKDW�PLJKW�EH�
XVHG�� DQG� D� SHUVSHFWLYH� RQ� WKH� HWKLFV� RI� VFDQQLQJ�� 'ROHQFH� ������� QRWHG� ZKLOH� KLJKHU�
HGXFDWLRQ�KDV�DWWHPSWHG�WR�DGDSW�DQG�DGRSW�YDULRXV�EXVLQHVV�FRQFHSWV�DQG�PRGHOV�IRU�XVH�
LQ�FROOHJHV�DQG�XQLYHUVLWLHV��WKH�SURFHVV�RI�DGDSWLQJ�EXVLQHVV�PRGHOV�WR�DFDGHPLF�FXOWXUH�KDG�
QRW�EHHQ�VPRRWK��+H�SURSRVHV�WKH�&XUULFXOXP�&HQWHUHG�6WUDWHJLF�3ODQQLQJ�0RGHO��VHH�)LJXUH�
�� ZKLFK�KH�GHYHORSHG�VSHFLILFDOO\�IRU�KLJKHU�HGXFDWLRQ�

�
�
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Internal Scanning and SWOT Analysis in Educational Context 
�
'RRULV�� HW� DO� ������� QRWHG� WKDW� VLQFH�PRVW� LQVWLWXWLRQV� RI� KLJKHU� HGXFDWLRQ� VKDUH� D� VLPLODU�
PLVVLRQ� DQG� FRPSHWH� IRU� WKHVH� VDPH� REMHFWLYHV�� DQ� HVVHQWLDO� SDUW� RI� VWUDWHJLF� SODQQLQJ�
LQYROYHV� VKDSLQJ� WKH� LQVWLWXWLRQ� LQ� ZD\V� WKDW� HQVXUH� PLVVLRQ� DWWDLQPHQW� E\� FDSWXULQJ� DQG�
PDLQWDLQLQJ�D�PDUNHW�QLFKH�LQ�WKH�TXHVW�IRU�UHVRXUFHV��IDFXOW\��DQG�VWXGHQWV��6WUDWHJLF�SODQQLQJ�
WKHUHIRUH� KDV� ERWK� H[WHUQDO� DQG� LQWHUQDO� IDFHV�� 7KH� RXWZDUG�ORRNLQJ� QDWXUH� RI� H[WHUQDO�
VFDQQLQJ� LV� FRPSOHPHQWHG� E\� DQ� LQZDUG� ORRNLQJ� FRPSRQHQW�� ZLWK� WKH� RXWFRPHV� EHLQJ�
UHYLHZHG�WR�FKDUW�WKH�VWUDWHJLF�GLUHFWLRQV�IRU�WKH�LQVWLWXWLRQV�DQG�VWUDWHJLF�SODQV�IRUPXODWHG��
7KLV�LV�VKRZQ�LQ�)LJXUH����)RUPXODWLQJ�VWUDWHJLF�GLUHFWLRQV�DQG�SODQV�LV�RIWHQ�FDUU\�RXW�ZLWK�WKH�
DLG�RI�6:27�$QDO\VLV��VKRZQ�LQ�)LJXUH���EHORZ��

�
)LJXUH����7KH�&XUULFXOXP�&HQWHUHG�6WUDWHJLF�3ODQQLQJ�0RGHO��'ROHQFH���������

�
)LJXUH����([WHUQDO�DQG�,QWHUQDO�$QDO\VLV�DQG�6WUDWHJLF�3ODQQLQJ��0RUULVRQ���������

�
�
USE CASES: CDIO WITH EXTERNAL AND INTERNAL SCANNING 
�
7KH�'LSORPD� LQ�&KHPLFDO�(QJLQHHULQJ� �'&+(�� IURP�6LQJDSRUH�3RO\WHFKQLF� �63��KDG�EHHQ�
DGRSWLQJ� WKH� &',2� )UDPHZRUN� WR� JXLGH� LWV� FXUULFXOXP� UHGHVLJQ� SURFHVV� VLQFH� ������ 7KH�
DXWKRU��ZLWK�KLV�EDFNJURXQG�LQ�PDQDJHPHQW�RQ�WRS�RI�KLV�HQJLQHHULQJ�WUDLQLQJ�KDG�EHHQ�XVLQJ�
ERWK�H[WHUQDO�DQG�LQWHUQDO�VFDQQLQJ�LQ�DSSUDLVLQJ�WKH�UHOHYDQF\�RI�WKH�'&+(�FXUULFXOXP�ZKHQ�
KH�ZDV�OHDGLQJ�WKH�&',2�,QLWLDWLYH�LQ�KLV�VFKRRO��7KH�VXEVHTXHQW�SDUDJUDSKV�LQ�WKLV�VHFWLRQ�
VHUYH�DV�XVH�FDVHV�WR�LOOXVWUDWH�KRZ�'&+(�PDGH�XVH�RI�67((3�$QDO\VLV�DQG�6:27�$QDO\VLV�
ZKHQ�LW�UHYLHZHG�LWV���\HDU�FXUULFXOXP�YLV�j�YLV�WKH�&',2�)UDPHZRUN��QRWDEO\�6WDQGDUG����
3URJUDP�(YDOXDWLRQ��

�
�
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)LJXUH����6:27�0DWUL[��(JJHU�	�.HQW��Q�D���

Use Case No.1: Introduction of Chemical Product Design 

%DFN�LQ�������ZKHQ�'&+(�ILUVW�LQWURGXFHG�LWV�QHZ�FXUULFXOXP�UHYLVHG�IROORZLQJ�WKH�DGRSWLRQ�
RI�&',2��QHZ�PRGXOHV�UHODWHG�WR�FKHPLFDO�SURGXFW�GHVLJQ�KDG�EHHQ�LQWURGXFHG��&KHDK���������
7KH�'&+(�&RXUVH�0DQDJHPHQW�7HDP��&07���WKHQ�OHG�E\�WKH�DXWKRU��KDG�EHHQ�ORRNLQJ�IRU�D�
D�VXLWDEOH�IUDPHZRUN�WR�JXLGH�WKH�FXUULFXOXP�UHGHVLJQ�ZKHQ�LW�ILUVW�UHFRJQL]HG�WKH�FKDQJLQJ�
SDUDGLJP�LQ�FKHPLFDO�HQJLQHHULQJ�HGXFDWLRQ�WKDW�VXJJHVWHG�WKH�LQFOXVLRQ�RI�FKHPLFDO�SURGXFW�
GHVLJQ��&KHDK���������6XFK�GHYHORSPHQW�SURPLVHG�WR�RSHQ�XS�QHZ�FDUHHU�RSSRUWXQLWLHV�IRU�
FKHPLFDO�HQJLQHHUV��ZKLOH�DW�WKH�VDPH�WLPH��DOVR�GHPDQGHG�QHZ�FRPSHWHQFLHV�IURP�VWXGHQWV�
DQG�JUDGXDWHV��7KH�H[WHUQDO�VFDQQLQJ�SURFHVV�LQYROYHV�VWXG\LQJ�YDULRXV�SXEOLFDWLRQV�IURP�WKH�
FKHPLFDO� SURFHVVLQJ� LQGXVWULHV�� FRQVXOWLQJ� FRPSDQLHV� VXFK� DV� 3ULFHZDWHUKRXVH&RRSHUV��
0F.LQVH\�� HWF�� DV� ZHOO� DV� IURP� DFDGHPLD�� QDPHO\� IURP� MRXUQDOV� VXFK� DV� (GXFDWLRQ� IRU�
&KHPLFDO�(QJLQHHUV��DQG�&KHPLFDO�(QJLQHHULQJ�3URJUHVV��

7KH� LQFOXVLRQ� RI� FKHPLFDO� SURGXFW� GHVLJQ� UHSUHVHQWV� D� VLJQLILFDQW� FKDQJH� LQ� WKH� '&+(�
FXUULFXOXP��ZKLFK�KDG�EHHQ�IRFXVHG�RQ�FRYHULQJ�FRPSHWHQFLHV�QHHGHG�LQ�WUDGLWLRQDO�LQGXVWU\�
VHFWRUV�VHUYLFHG�E\�WKH�SURJUDP��QDPHO\� WKH�RLO�DQG�JDV�FRPSDQLHV��$OO� WKH� OHFWXUHUV� IURP�
'&+(��WKH�DXWKRU�LQFOXGHG��DUH�WUDLQHG�LQ�WKH�VR�FDOOHG�µFODVVLFDO¶�FKHPLFDO�HQJLQHHULQJ��ZKHUH�
WKH� YDULRXV� WRSLFV� LQ� WKH� FKHPLFDO� HQJLQHHULQJ� FXUULFXOXP� DUH� RULHQWHG� WRZDUGV� GHVLJQ� RI�
HTXLSPHQW�DQG�SURFHVVHV�WR�VHUYH�WKH�RSHUDWLRQV�DQG�FRQWURO�RI�FKHPLFDO�SODQWV��

)URP�D�6:27�$QDO\VLV�SRLQW�RI�YLHZ��WKH�HPHUJHQFH�RI�FKHPLFDO�SURGXFW�GHVLJQ�DV�D�QHZ�
GLVFLSOLQH�LQ�FKHPLFDO�HQJLQHHULQJ�FDQ�EH�VHHQ�DV�³RSSRUWXQLW\´�RU�³WKUHDW´��7KH�'&+(�&07�
VDZ�WKLV�LQ�WKH�SRVLWLYH�OLJKW��DV�LW�DIIRUGHG�RSSRUWXQLW\�IRU�'&+(�WR�GLVWLQJXLVK�LWVHOI�IURP�RWKHU�
VLPLODU�SURJUDPV�RIIHUHG�E\�RWKHU�SRO\WHFKQLFV��7KLV�FDQ�EH�DFKLHYHG�E\�DGGLQJ�QHZ�PRGXOHV�
LQWR�WKH�'&+(�FXUULFXOXP�DQG�UH�RULHQWLQJ�WKH�IRFXV�RI�ILQDO�\HDU�VWXGHQW�SURMHFWV�LQ�'&+(��
,QWHUQDOO\��WKHUH�DUH�VHYHUDO�³ZHDNQHVVHV´�LGHQWLILHG��$�PDMRU�RQH�LV�WKH�ODFN�RI�SURGXFW�GHVLJQ�
FDSDELOLW\�ZLWKLQ�WKH�UDQNV�RI�'&+(�OHFWXUHUV��$QRWKHU�LV�WKH�ZD\�H[LVWLQJ�ILQDO�\HDU�SURMHFWV�
DUH�H[HFXWHG��ZKLFK�IRFXV�PRUH�LQ�LPSOHPHQWDWLRQ�DQG�RSHUDWLRQ�VWDJHV�RI�WKH�&',2�SURFHVV��
+HQFH��DFWLRQ�SODQV�QHHG�WR�EH�IRUPXODWHG�WR�DGGUHVV�WKH�FKDOOHQJHV�SRVHG��

7KH�DXWKRU�WKHUHIRUH�GHFLGHG�WR�HQJDJH�WKH�KHOS�RI�'U��*HRII�0RGGULGJH�IURP�WKH�'HSDUWPHQW�
RI�&KHPLFDO�(QJLQHHULQJ�DQG�%LRWHFKQRORJ\��8QLYHUVLW\�RI�&DPEULGJH��8.��'U��0RJJULGJH��
DORQJ�ZLWK�3URI�(�/��&XVVOHU��8QLYHUVLW\�RI�0LQQHVRWD��ZHUH�ZLGHO\�DFFUHGLWHG�ZLWK�EULQJLQJ�
FKHPLFDO�SURGXFW�GHVLJQ�WR�SURPLQHQFH�LQWR�WKH�ZRUOG�RI�FKHPLFDO�HQJLQHHULQJ��7R�WKLV�HQG��
KH�PDQDJHG�WR�EULQJ�'U��0RJJULGJH�WR�6LQJDSRUH�WR�FRQGXFW�D���ZHHN�ZRUNVKRS�RQ�FKHPLFDO�

�
�
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SURGXFW�GHVLJQ�LQ�������0RGHOOHG�DIWHU�KLV�DSSURDFK��D�QHZ�PRGXOH�ZDV�LQWURGXFHG�LQWR�WKH�
'&+(� FXUULFXOXP� LQ� ����� LWVHOI�� $QRWKHU� PRGXOH� ZDV� ODWHU� DGGHG�� ZKLFK� DOVR� LQWURGXFH�
VWXGHQWV�WR�WKH�XVH�RI�GHVLJQ�WKLQNLQJ�LQ�FKHPLFDO�SURGXFW�GHVLJQ��WR�SXW�PRUH�HPSKDVLV�RQ�
WKH�³FRQFHLYH´�VWDJH�RI�FKHPLFDO�SURGXFW�GHVLJQ��,Q�DGGLWLRQ��FKDQJHV�ZHUH�PDGH�WR�ILQDO�\HDU�
FDSVWRQH� SURMHFW� LQ� DFFRUGDQFH� ZLWK� WKH� QHHGV� RI� &',2� 6WDQGDUG� �� 'HVLJQ�,PSOHPHQW�
([SHULHQFHV��/DVWO\��D�EDVLF�OHYHO�GHVLJQ�LPSOHPHQW�H[SHULHQFH�ZDV�LQWURGXFHG�LQWR�<HDU����
6HPHVWHU���PRGXOH�HQWLWOHG�,QWURGXFWLRQ�WR�&KHPLFDO�(QJLQHHULQJ��LWVHOI�D�QHZ�PRGXOH�DGGHG�
EDVHG�RQ�WKH�JXLGDQFH�IURP�&',2�6WDQGDUG���,QWURGXFWLRQ�WR�(QJLQHHULQJ���
�
6XEVHTXHQW� H[WHUQDO� VFDQQLQJ� UHFRJQL]HG� WKH� LQFUHDVLQJ� LPSRUWDQFH� RI� HGXFDWLRQ� IRU�
VXVWDLQDEOH�GHYHORSPHQW��DV�WKH�PRGXOHV�LQ�WKH�'&+(�FXUULFXOXP�ZHUH�WZHDNHG�WR�VXSSRUW�
WKH�SURFHVV�RI�FRQFHLYLQJ��GHVLJQLQJ��LPSOHPHQWLQJ�DQG�RSHUDWLQJ�D�FKHPLFDO�SURGXFW��SURFHVV�
RU� V\VWHP� EDVHG� RQ� SURMHFW�EDVHG� OHDUQLQJ� YLD� D� ³SURMHFW� VSLQH´� LQ� WKH� FXUULFXOXP�� 7KLV�
HYHQWXDOO\�OHDG�WR�WKH�XVH�RI�FKHPLFDO�SURGXFW�GHVLJQ�DV�WKH�EDVLV�IRU�HGXFDWLRQ�IRU�VXVWDLQDEOH�
GHYHORSPHQW��IRU�PRUH�GHWDLOV��VHH�&KHDK���������
�
'XH�WR�WKH�FRQVWUDLQW�LQ�WKH�QXPEHU�RI�SDJHV�IRU�WKH�SDSHU��ZH�ZLOO�QRW�JR�LQWR�GHWDLOV�RI�WKH�
SURFHVVHV�LQYROYHG��)LJXUHV���DQG���VKRZHG�H[DPSOHV�RI�VHOHFWHG�RXWFRPHV�RI�RXU�67((3�
$QDO\VLV�DQG�6:27�$QDO\VLV�UHVSHFWLYHO\��
�

� �
)LJXUH�����8VH�RI�67((3�$QDO\VLV�IRU�([WHUQDO�6FDQQLQJ�DQG�&DWHJRUL]DWLRQ�RI�)LQGLQJV�

�

� �
)LJXUH����8VH�RI�6:27�$QDO\VLV�DQG�6WUDWHJ\�)RUPXODWLRQ��ZLWK�DQ�([DPSOH�VKRZQ�

�
Use Case No.2: Integration of Digitalization arising from Industry 4.0  
�
0RUH�UHFHQWO\��LQ�UHVSRQVH�WR�WKH�HPHUJHQFH�RI��,5��WKH�'&+(�FXUULFXOXP�RQFH�DJDLQ�XQGHUJR�
DQRWKHU�URXQG�RI�PDMRU�UHYLVLRQ��$V�WKH�ZRUN�GRQH�KDG�EHHQ�FRYHUHG�LQ�JUHDW�GHWDLO�HOVHZKHUH�

�
�
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E\�&KHDK�	�<DQJ���������RQO\�D�FRQFLVH�VXPPDU\�ZLOO�EH�SURYLGHG�KHUH��%ULHIO\��WKH�&07�KDG�
XQGHUWDNHQ�DQ�H[WHUQDO� VFDQQLQJ� WR�DVFHUWDLQ�ZKDW�DUH� WKH�NQRZOHGJH��VNLOOV�DQG�DWWLWXGHV�
QHHGHG� E\� WKH� FKHPLFDO� SURFHVVLQJ� LQGXVWULHV� LQWURGXFLQJ� �,5� WHFKQRORJLHV� LQWR� WKHLU�
RSHUDWLRQV��:H�XVHG�67((3�$QDO\VLV�WR� LGHQWLI\�NH\�FKDQJH�GULYHUV�DIIHFWLQJ�WKH�FKHPLFDO�
SURFHVVLQJ� LQGXVWULHV�� $� NH\� UHIHUHQFH� ZDV� WKH� 6NLOOV� )UDPHZRUN� IRU� WKH� (QHUJ\� DQG�
&KHPLFDOV� 6HFWRU�� 6LQJDSRUH� *RYHUQPHQW¶V� UHVSRQVH� WR� WKH� FKDOOHQJH� RI� �,5�� :H� ILUVW�
HVWDEOLVKHG�WKDW�WKH�&',2�)UDPHZRUN�ZDV�VWLOO�UHOHYDQW�DQG�XVHIXO��WKDW�WKH�&',2�6\OODEXV�LQ�
DGGUHVVLQJ� WKH� QHHGV� RI� �,5� DQG� WKH�&',2�6WDQGDUGV� LQ� SURYLGLQJ� JXLGDQFH� WR� GHVLJQ� RU�
UHGHVLJQ�WKH�FXUULFXOXP��:H�WKHQ�ORRN�IRU�DUHDV�LQ�WKH�'&+(�FXUULFXOXP�WKDW�QHHG�FKDQJHV��
7KH�FRQWH[W�RI�UHYLHZ�LV�EDVHG�RQ�WKH�6NLOOV�)UDPHZRUN�IRU�WKH�(QHUJ\�DQG�&KHPLFDOV�6HFWRU��
DQ�LQLWLDWLYH�IURP�WKH�6LQJDSRUH�*RYHUQPHQW�LQ�UHVSRQVH�WR��,5��0RUH�VSHFLILFDOO\��ZH�XVHG�
WKH�&',2�6\OODEXV�WR�LGHQWLI\�VNLOOV�DQG�DWWLWXGHV�QHHGHG�VXFK�DV�PDNLQJ�VHQVH�RI�ELJ�GDWD��
GDWD�IOXHQF\�LQ�SDUWLFXODU�YLD�GDWD�YLVXDOL]DWLRQ��YLUWXDO�FROODERUDWLRQ�DQG�VHOI�GLUHFWHG�OHDUQLQJ��
7KH�ODWWHU�LV�D�NH\�IRFXV�DUHD�IRU�WKH�6LQJDSRUH�6NLOOV�)UDPHZRUN��)URP�WKH�VHOI�HYDOXDWLRQ�
XVLQJ�&',2�6WDQGDUGV��ZH� LGHQWLILHG� YDULRXV� DVSHFWV� RI� WHDFKLQJ� DQG� OHDUQLQJ� WKDW� QHHGV�
HQKDQFHPHQW��7KHVH�RXWFRPHV��FRPELQHG�ZLWK�RXU�6:27�$QDO\VLV��KHOSHG�XV�WR�SULRULWL]H�
DUHDV�WKDW�QHHGHG�WKH�PRVW�DWWHQWLRQ���
�
)LJXUH� �� VKRZV� VHOHFWHG� H[DPSOHV� RI� EURDG� DUHDV� RI� LPSURYHPHQW� QHHGHG� IRU�'&+(�� DV�
³GLVWLOOHG´�IURP�WKH�RXWFRPHV�RI�67((3�$QDO\VLV�DQG�6:27�$QDO\VLV��DQG�SUHVHQWHG�LQ�WKH�
IRUP�RI�6HOI�(YDOXDWLRQ�EDVHG�RQ�WKH����&',2�6WDQGDUGV��
�

CDIO Standard 3 – 
Integrated 
Curriculum 

$�FXUULFXOXP�GHVLJQHG�ZLWK�PXWXDOO\�VXSSRUWLQJ�GLVFLSOLQDU\�FRXUVHV��ZLWK�DQ�
H[SOLFLW�SODQ�WR�LQWHJUDWH�SHUVRQDO�DQG�LQWHUSHUVRQDO�VNLOOV��DQG�SURGXFW��SURFHVV��
DQG�V\VWHP�EXLOGLQJ�VNLOOV�

5DWLQJ�IURP��
6HOI�(YDOXDWLRQ� ������ �� ������ �� ������ ��

Brief Summary of Selected Efforts��IURP������WR�������
6ZLWFKHG�WR�VHTXHQWLDO�GLSORPD�VWUXFWXUH�VLQFH�$<�������3UREOHP�EDVHG�OHDUQLQJ�SLORWHG�DV�DVVLJQPHQW�LQ�
(QYLURQPHQWDO�(QJLQHHULQJ�LQ�$<����,QWURGXFHG�LQWHJUDWHG�ODERUDWRU\��LQWHJUDWHG�DVVLJQPHQW�	�LQWHJUDWHG�PLG�
VHPHVWHU�WHVW�IRU�<HDU�������ZHHNV�(QKDQFHG�,QWHUQVKLS��(,��LQWURGXFHG�LQ�6HPHVWHU����$FDGHPLF�<HDU��$<��
������7R�GDWH����UXQV�RI�(,�KDG�EHHQ�FRPSOHWHG��6HH�DOVR�6WDQGDUG����
Action Plans for Next 4 Years�������±�������
7R�UHGHVLJQ�WKH�'&+(�FRXUVH�VWUXFWXUH�WR�DOLJQ�WR�FDUHHU�PDS�LQ�WKH�(QHUJ\�	�&KHPLFDOV�6NLOOV�)UDPHZRUN�
�(	&�6)���YLD�D�VSLUDO�FXUULFXOXP��DQG�FORVLQJ�JDSV�LGHQWLILHG��7R�UHYLHZ�(,�IRU�JUHDWHU�LQWHJUDWLRQ�ZLWK�WKH�UHVW�
RI�'&+(�FXUULFXOXP��6HH�DOVR�6WDQGDUGV���DQG���DQG�GLVFXVVLRQ�LQ�PDLQ�ERG\�RI�SDSHU�RQ�DSSURDFK�WDNHQ��
�
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$�V\VWHP�WKDW�HYDOXDWHV�SURJUDPV�DJDLQVW�WKHVH�WZHOYH�VWDQGDUGV��DQG�SURYLGHV�
IHHGEDFN�WR�VWXGHQWV��IDFXOW\��DQG�RWKHU�VWDNHKROGHUV�IRU�WKH�SXUSRVHV�RI�
FRQWLQXRXV�LPSURYHPHQW�

5DWLQJ�IURP��
6HOI�(YDOXDWLRQ� ������ �� ������ �� ������ ��

Brief Summary of Selected Efforts��IURP������WR�������
,QWHJUDWHG�WKH�&',2�VHOI�HYDOXDWLRQ�SURFHVV�LQWR�$FDGHPLF�4XDOLW\�0DQDJHPHQW�6\VWHP��$406��WR�KHOS�ZLWK�
FRXUVH�OHYHO�UHYLHZ��DQG�FDVFDGHG�WKH�UHYLHZ�GRZQ�WR�PRGXOH�OHYHO��'LSORPD�ZDV�VXFFHVVIXOO\�UH�DFFUHGLWDWLRQ�
E\�,QVWLWXWLRQ�RI�&KHPLFDO�(QJLQHHUV��,&KHP(��8.�LQ�0D\�������
Action Plans for Next 4 Years�������±�������
7R�REWDLQ�PDQDJHPHQW�DSSURYDO�IRU�QHZ�VSLUDO�FXUULFXOXP��WR�VKDUH�ZLWK�([WHUQDO�([DPLQHU��DQG�WR�XSGDWH�
,&KHP(�8.�RQ�WKH�FKDQJHV�PDGH��7R�H[SORUH�REWDLQLQJ�DGGLWLRQDO�H[WHUQDO�YDOLGDWLRQ�RI�WKH�UHYLVHG�FXUULFXOXP��
LQ�UHODWLRQ�WR�PHHWLQJ�(	&�6)�UHTXLUHPHQWV��
�
)LJXUH����6HOHFWHG�([DPSOHV�RI�$UHDV�RI�,PSURYHPHQW�IURP�67((3�DQG�6:27�$QDO\VHV�

�
��
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$V�FDQ�EH�VHHQ�IURP�)LJXUH����RQH�RI�WKHVH�LV�WKH�LQWURGXFWLRQ�RI�D�VSLUDO�FXUULFXOXP�IRU�'&+(�
�&RUH�6WDQGDUG�����$V�WKH�,QVWLWXWLRQ�RI�&KHPLFDO�(QJLQHHUV�8.�±�DV�WKH�SURIHVVLRQDO�ERG\�
WKDW�DFFUHGLWV�WKH�SURJUDP��)LJXUH���DOVR�VKRZV�WKDW�ZH�QHHG�WR�HQJDJH�WKHP�RQ�WKH�FKDQJH�
LQ� FRXUVH� VWUXFWXUH� WR� WKH� VSLUDO� FXUULFXOXP� IRUPDW� �&RUH� 6WDQGDUG� ����� $PRQJ� WKH�PDQ\�
FKDQJHV�ZH� LPSOHPHQWHG�EDVHG�RQ� WKH� VSLUDO� FXUULFXOXP� LV� WKH� LQWHJUDWLRQ�RI� VHOI�GLUHFWHG�
OHDUQLQJ��VHH�IRU�H[DPSOH��&KHDK�	�:RQJ���������0RUH�UHFHQWO\��ZH�DOVR�UHYLVHG�RXU�FRYHUDJH�
RI� VXVWDLQDEOH� GHYHORSPHQW� EDVHG� RQ� WKH� 6LQJDSRUH� 3RO\WHFKQLF� LQLWLDWLYH� WR� LQWURGXFH� D�
&RPPRQ�&RUH�&XUULFXOXP�IRU�DOO�GLSORPDV��DV�UHSRUWHG�LQ�&KHDK���������
�
�
MOVING AHEAD (1): DEALING WITH COMPLEXITY RE: SUSTAINABILITY 
�
,Q�WKH�ODWHVW�URXQG�RI�FXUULFXOXP�UHYLHZ�WKDW�VWDUWHG�LQ�������WKH�DXWKRU�LQYHVWLJDWHG�'&+(¶V�
FRYHUDJH�RI�VXVWDLQDEOH�GHYHORSPHQW��&KHDK��HW�DO��������&KHDK���������+RZHYHU��IRU�WKLV�
URXQG�� LW� ZDV� FRQFOXGHG� WKDW� MXVW� XVLQJ� WKH�67((3�$QDO\VLV� DQG�6:27�$QDO\VLV� DUH� QRW�
DGHTXDWH� WR� KHOS� XV� XQGHUVWDQG� WKH� FKDOOHQJHV� RI� VXVWDLQDELOLW\� LVVXHV� LQ� OLJKW� RI� �,5�
GHYHORSPHQWV��6XVWDLQDEOH�GHYHORSPHQW�KDG�DOUHDG\�EHHQ�ZLGHO\�DFNQRZOHGJHG�DV�D�³ZLFNHG�
SUREOHP´� �5LWWHO�	�:HEEHU���������7KH� UHFHQW�FKDQJHV�GXH� WR��,5�QRW�RQO\�KDYH�SURIRXQG�
LQIOXHQFH� RQ� HQJLQHHULQJ� HGXFDWLRQ�� EXW� FDQ� DOVR� DIIHFW� VXVWDLQDELOLW\� HIIRUWV� LQ� SRVLWLYH� RU�
QHJDWLYH�ZD\V��)RU�PRUH�GLVFXVVLRQ�RQ�WKLV��VHH�&KHDK���������:H�WKHUHIRUH�KDYH�D�FDVH�RI�
³VXVWDLQDEOH�GHYHORSPHQW�PHHWV�LQGXVWU\����´��D�FRQIOXHQFH�RI���FKDOOHQJHV�HDFK�RI�ZKLFK�RQ�
WKHLU�RZQ�DOUHDG\�SUHVHQWHG�VLJQLILFDQW�FKDOOHQJHV�WR�HQJLQHHULQJ�HGXFDWLRQ��7KH�JRDOV�RI��,5��
ZKLFK�LV�ILUVW�DQG�IRUHPRVW�WR�LPSURYH�PDQXIDFWXULQJ�SURGXFWLYLW\��DUH�QRW�QHFHVVDULO\�DOZD\V�
FRPSDWLEOH�ZLWK�WKDW�IRU�VXVWDLQDEOH�GHYHORSPHQW��:H�QHHG�WR�SUREH�GHHSHU�ZKHQ�VWXG\LQJ�
WKH�LPSDFW�RI��,5�RQ�VXVWDLQDEOH�GHYHORSPHQW��
�
2QFH�DJDLQ��RQH�FDQ�WXUQ�WR�WKH�EXVLQHVV�ZRUOG�IRU�D�IUDPHZRUN�WKDW�FDQ�EH�XVHG�DV�D�VHQVH�
PDNLQJ� WRRO� IRU� VWUDWHJLF� GHFLVLRQ� PDNLQJ� LQ� WDFNOLQJ� VXVWDLQDELOLW\� LVVXHV�� WKH� &\QHILQ�
)UDPHZRUN��)LJXUH�����7KH�FRQFHSWXDO�WKLQNLQJ�RI�WKH�IUDPHZRUN�ZDV�GUDZQ�IURP�NQRZOHGJH�
PDQDJHPHQW�DQG�FRPSOH[LW\�VFLHQFH��DQG�ZDV�LQLWLDOO\�GHYHORSHG�E\�.XUW]�	�6QRZGHQ��������
DQG�ODWHU�E\�6QRZGHQ�	�%RRQH����������
�

�
�

)LJXUH����7KH�&\QHILQ�)UDPHZRUN��

�
��
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7KH� &\QHILQ� )UDPHZRUN� RIIHUV� D� SHUVSHFWLYH� RI� FRPSOH[� V\VWHPV� FKDUDFWHUL]HG� ZLWK�
XQFHUWDLQW\��DQG�FRQFHQWUDWHV�RQ�FROOHFWLYH�VHQVH�PDNLQJ�DV�D�FRQVHTXHQFH�RI�GLVFRXUVH��
7DEOH� �� SURYLGHV� H[SODQDWLRQV� IRU� WKH� �� FDWHJRULHV� RI� WKH� &\QHILQ� )UDPHZRUN� ±� REYLRXV��
FRPSOLFDWHG��FRPSOH[�DQG�FKDRWLF�±�DQG�KRZ�RQH�FDQ�UHVSRQG�WR�HDFK�RI�WKHP��7KH�&\QHILQ�
)UDPHZRUN�VXSSRUWV�WKH�XVH�RI�ERWK�VSDFH�DQG�WLPH�WR�H[SOLFDWH�WKH�SHUVSHFWLYHV�RI�GLIIHUHQW�
VWDNHKROGHUV��ZKR�SRSXODWH�WKH�FRPSOH[��VRFLR�WHFKQLFDO�JOREDO�FRQWH[WV�RI�WKH���VW�FHQWXU\��
PDNLQJ� WKRVH�SHUVSHFWLYHV�YLVLEOH� WR��DQG�SURYLGLQJ� LQVLJKWV� IRU�� WKRVH� LQYROYHG� LQ�GHFLVLRQ�
PDNLQJ� �+DVDQ� 	� .D]ODXVNDV�� ������� 6HYHUDO� DXWKRUV� KDG� LQ� IDFW� XVHG� WKH� &\QHUILQ�
)UDPHZRUN� WR� LQYHVWLJDWH� GLIIHUHQW� DVSHFWV� RI� VXVWDLQDELOLW\� LVVXHV�� VHH� IRU� H[DPSOH� LQ�
LQIUDVWUXFWXUH�GHVLJQ�IRU�FOLPDWH�DGDSWDWLRQ��+HOPULFK�	�&KHVWHU���������FROODERUDWLRQ�EHWZHHQ�
SDUWQHUV� LQ� VXVWDLQDELOLW\� WUDQVLWLRQV�� �:LJEROGXV�� HW� DO�� ������� DQG� SHGDJRJLHV� LQ� VFLHQFH��
HQYLURQPHQW�DQG�KHDOWK�HGXFDWLRQ��=H\HU��HW�DO����������
�
7KH�&\QHILQ� )UDPHZRUN� KDG� EHHQ� VXJJHVWHG� IRU� XVH� LQ� HGXFDWLRQDO� V\VWHPV� �+DGJUDIW� 	�
.ROPRV�� ������ (VNROD�� ������ *LOEHUW�� ������� +DGJUDIW� 	� .ROPRV� ������� QRWHG� WKDW�
³XQGHUVWDQGLQJ�RI�FRPSOH[LWLHV�GHULYHV�IURP�WKH�GLOHPPDV�DQG�WKH�FKRLFHV�WKDW�DUH�PDGH�LQ�
DSSO\LQJ�DFDGHPLF�NQRZOHGJH�WR�FRQWH[WXDO��UHDO�ZRUOG�FKDOOHQJHV´��,Q�WKH�FRQWH[W�RI�&',2�
DQG�HGXFDWLRQ�IRU�VXVWDLQDEOH�GHYHORSPHQW��WKLV�DXWKRU�ZLOO�DUJXH�WKDW�WKH�&\QHILQ�)UDPHZRUN�
LV�XVHIXO� WR� FRPSOHPHQW�H[LVWLQJ�67((3�DQG�6:27�$QDO\VHV�� LQ�KHOSLQJ�3URJUDP�&KDLUV�
PDNLQJ�VHQVH�RI�FKDOOHQJHV�IDFHG�LQ�UHGHVLJQLQJ�RQH¶V�FXUULFXOXP�IRU�LQWHJUDWLQJ�VXVWDLQDELOLW\�
LVVXHV��
�

7DEOH����7KH�&\QHILQ�)UDPHZRUN��.XUW]�	�6QRZGHQ��������6QRZGHQ�	�%RRQH��������
�
6�1� 2EYLRXV� &RPSOLFDWHG� &RPSOH[� &KDRWLF�
1DWXUH�RI�
SUREOHP�

2EYLRXV��RQFH�
LGHQWLILHG��LW�LV�
LPPHGLDWHO\�
DSSDUHQW��

6SHFLILF�H[SHUWLVH�
QHHGHG�WR�
DQDO\]H�WKH�
VLWXDWLRQ��

/DUJH�QXPEHU�RI�
LQWHUGHSHQGHQW�
HOHPHQWV�

1R�FRQVWUDLQWV��
VWUXFWXUH�RU�
GLVFHUQLEOH�SDWWHUQV�

&DXVH�DQG�
HIIHFW�
UHODWLRQVKLS�

&OHDU�SDWWHUQV�
WKDW�RFFXU�
UHSHDWHGO\�DQG�
SUHGLFWDEO\�LQ�
WKH�VDPH�IRUP�

6WDEOH�DQG�
H[LVWLQJ�EXW�QRW�
LPPHGLDWHO\�
REYLRXV�

1RW�OLQHDU��G\QDPLF�
DQG�QRQ�UHSHDWDEOH��
FRQVWDQW�IOX[�DQG�
XQSUHGLFWDELOLW\��FDQ�
RQO\�EH�XQGHUVWRRG�
UHWURVSHFWLYHO\�

,PSRVVLEOH�WR�
GHWHUPLQH��HYHQ�LQ�
UHWURVSHFW��EHFDXVH�
WKLQJV�DUH�FRQWLQXDOO\�
FKDQJLQJ�DW�DQ�
H[FHSWLRQDO�UDWH�

6ROXWLRQ���
5LJKW�
DQVZHU�

.QRZQ�DQG�
XQPLVWDNDEOH��
QR�UDWLRQDO�
SHUVRQ�ZRXOG�
GLVDJUHH�ZLWK�
\RXU�VROXWLRQ�

([SHUWLVH�±�
XVXDOO\�IURP�
GLIIHUHQW�ILHOGV�±�
DUH�UHTXLUHG�WR�
GHWHUPLQH�
DSSURSULDWH�
VROXWLRQ�V��

(OXVLYH�DQG�QRW�HDV\�
WR�IHUUHW�RXW��QR�ULJKW�
DQVZHUV�

1RW�UHFRPPHQGHG�WR�
MXPS�WR�VROXWLRQ��EXW��
LQVWHDG�WR�WDNH�
LPPHGLDWH�DFWLRQ�WR�
VWHDG\�DQG�VWDELOL]H�
WKH�HQYLURQPHQW�

3UDFWLFH� %HVW�3UDFWLFH�
H[LVW��WULHG�DQG�
WHVWHG�
IRUPXODH��
UHFLSHV�RU�
WHPSODWHV�

*RRG�SUDFWLFH�
H[LVWV��DSSURDFK�
FDQ�EH�GHYHORSHG�
DQG�IROORZHG�

(PHUJHQW��6ROXWLRQ�
HPHUJH�E\�
LQWHUDFWLQJ�ZLWK�WKH�
V\VWHP��YLD�VPDOO�
H[SHULPHQWV��LQVWHDG�
RI�DQDO\]LQJ�RU�
PRGHOOLQJ�LW��

1RYHO�SUDFWLFH��
REMHFWLYH�LV�WR�PRYH�
RXW�IURP�KHUH�LQWR�WKH�
&RPSOH[�6\VWHP�

6XJJHVWHG�
DSSURDFK�

6HQVH�
&DWHJRUL]H�
5HVSRQG�

6HQVH�
$QDO\]H�
5HVSRQG�

3UREH�
6HQVH�
5HVSRQG�

$FW�
6HQVH��
5HVSRQG�

�
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$W�WKH�SRLQW�RI�WKLV�ZULWLQJ��ZH�KDYH�\HW�WR�PDNH�XVH�RI�WKH�&\QHILQ�)UDPHZRUN��7R�WKH�EHVW�
NQRZOHGJH�RI�WKLV�DXWKRU��XVH�RI�&\QHILQ�)UDPHZRUN�IRU�VXVWDLQDEOH�GHYHORSPHQW�LV�VWLOO�LQ�D�
QDVFHQW�VWDJH��7KH�H[WDQW�OLWHUDWXUH�LV�VWLOO�VFDUFH��7KHUH�DSSHDUV�WR�EH�KXJH�SRWHQWLDO�IRU�WKH�
XVH�WKLV�IUDPHZRUN�IRU�UHIUDPLQJ�GLYHUVH�LVVXHV�LQ�PDQ\�GLVFLSOLQHV�WKDW�DUH�FKDUDFWHUL]HG�E\�
VLJQLILFDQW�FKDQJH�DQG�GLYHUVLW\��(OIRUG���������7KHUH�LV�D�JRRG�RSSRUWXQLW\�IRU�&',2�WR�WDNH�
WKH� OHDG� LQ� DGGUHVVLQJ� FKDOOHQJHV� LQ� VXVWDLQDEOH� GHYHORSPHQW� E\� OHYHUDJLQJ� RI� WKH� VHOI�
HYDOXDWLRQ�SURFHVV�JXLGHG�E\�WKH�XVH�RI�&',2�6WDQGDUGV��VXSSOHPHQWHG�E\�WRROER[�VXFK�DV�
&\QHILQ�)UDPHZRUN�WKDW�DQDO\VH�HDFK�VXVWDLQDELOLW\�LVVXH�XQGHU�VWXG\���
�
:H�DUH�ORRNLQJ�IRU�EHVW�SUDFWLFHV�RI�KRZ�LW�KDG�EHHQ�XVHG�LQ�HGXFDWLRQDO�VHWWLQJ�LQ�JHQHUDO��
DQG�VXVWDLQDEOH�GHYHORSPHQW�LQ�SDUWLFXODU��:H�ZHOFRPH�PHPEHUV�IURP�WKH�&',2�&RPPXQLW\�
WR� H[SORUH� DQG� GLVFXVV� WKH� XVH� RI� WKH� &\QHILQ� )UDPHZRUN� LQ� WKH� FRQWH[W� RI� HGXFDWLRQ� IRU�
VXVWDLQDEOH�GHYHORSPHQW���
�
�
MOVING AHEAD (2): DOES CDIO NEED ANOTHER CORE STANDARD? 
�
*LYHQ�WKH�SRLQWV�PDGH�LQ�WKH�DERYH�SDUDJUDSKV��WKH�ODVW�VHFWLRQ�RI�WKLV�SDSHU�H[SORUHV�WKH�
UHODWLYH�PHULWV�RI�KDYLQJ�DQRWKHU�&',2�FRUH�VWDQGDUG�IRU�H[WHUQDO�VFDQQLQJ��$�VLPSOHU�VFHQDULR�
ZRXOG�EH�QRW�WR�KDYH�DQRWKHU�VHSDUDWH�VWDQGDUG��EH�LW�D�FRUH�RU�RSWLRQDO�RQH��7KLV�LV�IRU�WKH�
VLPSOH�DUJXPHQW�WR�DYRLG�SUROLIHUDWLRQ�RI�KDYLQJ�WRR�PDQ\�VWDQGDUGV��7KH�QHHG�IRU�H[WHUQDO�
VFDQQLQJ�FDQ�EH�PDGH�H[SOLFLW�LQ�&RUH�6WDQGDUG�����DV�SDUW�RI�FRQWLQXDO�LPSURYHPHQW��7KH�
ZRUGLQJ�LQ�WKH�GHVFULSWLRQ�IRU�&',2�&RUH�6WDQGDUG����FDQ�EH�HQKDQFHG�IRU�H[DPSOH��

³$�V\VWHP� WKDW�HYDOXDWHV�SURJUDPV�DJDLQVW� WKHVH� WZHOYH�VWDQGDUGV�DQG�DQ\�RSWLRQDO�
VWDQGDUGV�DGRSWHG��YLD�DFWLYH�VFDQQLQJ�RI�WKH�H[WHUQDO�DQG�LQWHUQDO�HQYLURQPHQW�ZLWKLQ�
ZKLFK� SURJUDPV� DUH� RIIHUHG� WR� LGHQWLI\� FKDQJH� GULYHUV�� DQG� SURYLGHV� IHHGEDFN� WR�
VWXGHQWV��IDFXOW\��DQG�RWKHU�VWDNHKROGHUV�IRU�WKH�SXUSRVHV�RI�FRQWLQXRXV�LPSURYHPHQW�´�

�
7KLV� FDQ� WKHQ�EH� IXUWKHU� HODERUDWH�XSRQ� LQ� WKH�GHWDLOHG�GHVFULSWLRQ�DQG� UDWLRQDOH� IRU�&RUH�
6WDQGDUG�����6SHFLILF�DUHDV�WKDW�FDQ�EH�DIIHFWHG�E\�WKH�RXWFRPHV�RI�VXFK�H[WHUQDO�DQG�LQWHUQDO�
VFDQQLQJ�FDQ�EH�SURYLGHG�KHUH�±�IRU�H[DPSOH�QHZ�VNLOOV�DQG�DWWLWXGHV�DV�OHDUQLQJ�RXWFRPHV�
�&RUH�6WDQGDUG����� LQFUHDVLQJ�XVH�RI�YLUWXDO� OHDUQLQJ�VSDFHV� �&RUH�6WDQGDUG����DQG�RQOLQH�
OHDUQLQJ�EH�LW�V\QFKURQRXVO\�RU�DV\QFKURQRXVO\��&RUH�6WDQGDUG�����HWF��7KH�DXWKRU�RSLQHG�WKDW�
WKHUH�LV�QR�QHHG�WR�PDNH�H[SOLFLW�WKH�XVH�RI�WRROV�VXFK�DV�67((3�$QDO\VLV��6:27�$QDO\VLV�RU�
WKH�&\QHILQ�)UDPHZRUN�LQ�WKH�6WDQGDUG��
�
2Q�WKH�RWKHU�KDQG��DUJXPHQW�LQ�IDYRU�RI�VHSDUDWH�VWDQGDUG�FDQ�EH�PDGH�LI�RQH�ORRNHG�LQWR�
KRZ� WKH� H[LVWLQJ� FRUH� VWDQGDUGV�ZHUH� XVHG�� QRW� DOO� DUH� XVHG� E\� DOO� OHFWXUHUV� WR� WKH� VDPH�
GHJUHH�� &RUH� 6WDQGDUGV� ��� ��� �� DQG� ��� DUH�PRVW� DSSOLFDEOH� DW� WKH� SURJUDP� OHYHO��PDLQO\�
UHIHUHQFHG�E\�3URJUDP�&KDLUV�WR�UHYLHZ�RQH¶V�SURJUDP�LQ�VHWWLQJ�D�GLUHFWLRQ�IRU�WKH�SURJUDP�
LQ� UHVSRQVH� WR� H[WHUQDO� DQG� LQWHUQDO� FKDOOHQJHV�� DQG� IRU� FRQWLQXDO� LPSURYHPHQW�� &RUH�
6WDQGDUGV���������DQG����LQ�SDUWLFXODU�ZHUH�DSSOLFDEOH�WR�PRVW��LI�QRW�DOO��OHFWXUHUV��/HFWXUHUV�
UHVSRQVLEOH� IRU� OHDUQLQJ� IURP� SURMHFWV� ZLWK� YDU\LQJ� OHYHOV� RI� FRPSOH[LW\� ±� ZLWK� GLIIHUHQW�
FRPELQDWLRQV�RI�HOHPHQWV�RI�FRQFHLYLQJ��GHVLJQLQJ�� LPSOHPHQWLQJ�DQG�RSHUDWLQJ�D�SURGXFW��
SURFHVV��V\VWHP�RU�VHUYLFH�±�LQ�D�SURJUDP�ZLOO�EH�PRVW�LQIOXHQFHG�E\�&RUH�6WDQGDUG����2Q�WKH�
RWKHU�KDQG��&RUH�6WDQGDUGV���DQG����DUH�ZKLFK�FRQFHUQV�IDFXOW\�FRPSHWHQF\�LQ�WHDFKLQJ�DQG�
OHDUQLQJ��DUH�DSSOLFDEOH�WR�DOO�OHFWXUHUV�DQG�RIWHQ�UHTXLUHG�MRLQW�HYDOXDWLRQ�ZLWK�3URJUDP�&KDLUV�
WR�LGHQWLI\�OHDUQLQJ�JDSV��DV�ZHOO�DV�WKH�6FKRRO�RU�'HSDUWPHQW¶V�WUDLQLQJ�FRRUGLQDWRU�WR�LGHQWLI\�
DSSURSULDWH�SURIHVVLRQDO�GHYHORSPHQW�SURJUDPV��
�

�
��
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2Q� WKLV� JURXQG�� D� QHZ�VWDQGDUG�RQ�H[WHUQDO� VFDQQLQJ� FDQ� VHUYH�DV�XVHIXO� DGGLWLRQ� WR� WKH�
H[LVWLQJ����&RUH�6WDQGDUGV�HQKDQFH�WKH�DFDGHPLF�PDQDJHPHQW�DVSHFW�XQGHU�WKH�SXUYLHZ�RI�
3URJUDP�&KDLUV��7KLV�SURYLGH�H[FOXVLYH� IRFXV� WR�3URJUDP�&KDLUV�RQ�ZKDW� WKH\�QHHG� WR�� LQ�
VWHHULQJ�WKH�GLUHFWLRQ�D�SURJUDP�VKRXOG�WDNH��7KLV�DGGLWLRQDO�VWDQGDUG�VKRXOG�PDNH�H[SOLFLW�
UHIHUHQFHV�WR�&RUH�6WDQGDUGV���������DQG�����VR�WKDW�WKH\�FDQ�ORRN�DW�WKH�RXWFRPHV�RI�H[WHUQDO�
VFDQQLQJ�LQ�D�KROLVWLF�PDQQHU�WR�GULYH�SURJUDP�FRQWLQXDO�LPSURYHPHQW��
�
,Q� DQRWKHU� GHYHORSPHQW� UHODWHG� WR� UHVSRQGLQJ� WR� FKDQJHV� LQ� KLJKHU� HGXFDWLRQ� LQVWLWXWLRQV¶�
H[WHUQDO�RSHUDWLQJ�HQYLURQPHQW��%ULQN��HW�DO��������SUHVHQWHG�WKH�FRQFHSW�RI�FXUULFXOXP�DJLOLW\�
WR�KHOS�LQVWLWXWLRQV�UHVSRQG�ZLWKLQ�D�VKRUWHU�WLPHIUDPH�WKDQ�WUDGLWLRQDOO\�WKH�FDVH��:LWK�LWV���
SULQFLSOHV��WKH�QHHG�IRU�FXUULFXOXP�DJLOLW\�DOVR�KDV�SRWHQWLDO�WR�EH�GHYHORSHG�LQWR�D�QHZ�&',2�
6WDQGDUG��,Q�IDFW��WKH�SULQFLSOH�RQ�6WDNHKROGHU�,QYROYHPHQW�UHDGV��³6WUXFWXUHV�DQG�SURFHGXUHV�
DW�WKH�LQVWLWXWLRQ�IRU�LGHQWLI\LQJ�DQG�SULRULWL]LQJ�QHZ�QHHGV��LQYLWLQJ�VWDNHKROGHU�LQYROYHPHQW�LQ�
FKDQJH�SURFHVVHV�WR�HQVXUH�DQ�HIIHFWLYH�SURFHVV�IRU�FDUU\LQJ�RXW�FKDQJHV´��+HQFH�� LW�PD\�
DOVR�PDNH�VHQVH�WR�H[SOLFLWO\�LQFOXGH�H[WHUQDO�VFDQQLQJ�LQ�FXUULFXOXP�DJLOLW\��
�
An Alternative to Standards:  Use of Toolbox 
�
$QRWKHU� DSSURDFK� WKDW� GRHV� QRW� UHTXLUH� XVLQJ� VWDQGDUGV� ZRXOG� EH� WKURXJK� VRPH� NLQG� RI�
WRROER[� IRU� 3URJUDP� &KDLUV�� 7KHUH� FDQ� SRWHQWLDOO\� EH� YDULRXV� WRROER[HV� IRU� GLIIHUHQW�
DSSOLFDWLRQV��IRU�ZKLFK�H[WHUQDO�DQG�LQWHUQDO�VFDQQLQJ�LV�RQH�RI�WKHP��2QH�VXFK�WRROER[�FDQ�
SURYLGH�JUHDWHU�JXLGDQFH�WR�&RXUVH�&KDLUV�WKDQ�D�VWDQGDUG�FDQ��DQG�LQ�JUHDWHU�JUDQXODULW\��,W�
FDQ��XVLQJ�67((3�$QDO\VLV�DV�H[DPSOH��VXJJHVWV�VRXUFHV�RI� LQIRUPDWLRQ��PHWKRGRORJ\� IRU�
GDWD�FROOHFWLRQ��RUJDQL]DWLRQ�DQG�FDWHJRUL]DWLRQ�RI�GDWD� WR�SURYLGH�XVHIXO� LQVLJKWV��HWF��7KH�
WRROER[� FDQ�SURYLGH� JXLGDQFH� IRU�6:27�$QDO\VLV� LQ� WHUPV�RI� FULWHULD� IRU� SULRULWL]LQJ�DFWLRQ�
SODQV���/LNHZLVH��LW�FDQ�DOVR�SURYLGH�DVVLVWDQFH�LQ�XVLQJ�WKH�&\QHUILQ�)UDPHZRUN�LQ�WHUPV�RI�
SURELQJ�TXHVWLRQV�WR�JXLGH�WKH�LPSOHPHQWDWLRQ�RI�HGXFDWLRQ�IRU�VXVWDLQDEOH�GHYHORSPHQW���
 
$W�WKLV�MXQFWXUH��WKH�DXWKRU�ZLOO�SUHIHU�WR�KDYH�D�VHSDUDWH�GRFXPHQW�IRU�H[WHUQDO�VFDQQLQJ��DV�
DV� FRPSDUHG� WR� HPEHGGLQJ� WKH� UHTXLUHPHQW� LQWR� &RUH� 6WDQGDUG� ���� 7KH� SRVVLELOLW\� RI�
V\QWKHVL]LQJ� WKLV� DORQJVLGH� GHYHORSPHQW� RQ� FXUULFXOXP� DJLOLW\� LV� DQ� DWWUDFWLYH� RSWLRQ�� 7KH�
DOWHUQDWLYH�RI�XVLQJ�D�WRROER[�LV�DOVR�LUUHVLVWLEOH�WR�WKH�DXWKRU��7KLV�ODWWHU�RSWLRQ�LV�SHUKDSV�D�
PRUH�YLDEOH�ZD\�WR�SURFHHG�ZLWKRXW�LQWURGXFLQJ�DGGLWLRQDO�HOHPHQW�LQWR�WKH�FXUULFXOXP�DJLOLW\�
WKDW� LV�DOUHDG\� LQ�DQ�DGYDQFHG�VWDJH� LQ� WHUPV�RI� LWV�GHYHORSPHQW��7KHUH�FDQ�EH�D�VXLWH�RI�
WRROER[HV��HDFK�WRROER[�DGGUHVVLQJ�RQH�DVSHFW�RI�FKDOOHQJHV�LQ�WHDFKLQJ�DQG�OHDUQLQJ��VXFK�
DV�VXVWDLQDEOH�GHYHORSPHQW��7KH�DXWKRU�KHQFH�RSLQHG�WR�FRQVXOW�WKH�ZLGHU�&',2�FRPPXQLW\�
RQ�WKH�UHODWLYH�PHULWV�RQ�KRZ�EHVW�WR�SURFHHG��
 
 
CONCLUSIONS 
�
7KLV� SDSHU� SUHVHQWHG� DQ� DUJXPHQW� WR� H[WHQG� WKH� XVH� RI� H[WHUQDO� VFDQQLQJ� DV� SDUW� RI�
SURIHVVLRQDO� GHYHORSPHQW� WR� EHWWHU� HTXLS� 3URJUDP� &KDLUV� LQ� FDUU\LQJ� RXW� WKHLU� DFDGHPLF�
PDQDJHPHQW� IXQFWLRQV�� 7KLV� VXJJHVWLRQ� LV� EXLOW� RQ� WKH� JURXQGV� WKDW� GHYHORSPHQWV� LQ� DQ�
HGXFDWLRQ�LQVWLWXWLRQ¶V�H[WHUQDO�HQYLURQPHQW�LV�PRYLQJ�PXFK�IDVWHU�DQG�PRYH�WRZDUGV�JUHDWHU�
FRPSOH[LW\��(YHQ�WUDGLWLRQDO�WRROV�VXFK�DV�67((3�$QDO\VLV�DQG�6:27�$QDO\VLV�QHHGV�WR�EH�
VXSSOHPHQWHG�RU�FRPSOHPHQWHG�E\�DGGLWLRQDO�WRROV�WR�KHOS�3URJUDP�&KDLUV�PDNH�VHQVH�RI�WKH�
LQWULFDFLHV� RI� GLIIHUHQW� UHTXLUHPHQWV� IURP� GLYHUVH� VWDNHKROGHUV�� 7R� WKLV� HQG�� WKH� &\QHILQ�
)UDPHZRUN� LV� VXJJHVWHG�� 7R� PHHW� WKLV� UHTXLUHPHQW�� D� SUHIHUHQFH� LV� LQGLFDWHG� IRU� D� QHZ�
VWDQGDUG��ZKLFK�FDQ�DOVR�LQFRUSRUDWH�DQRWKHU�QHHGV�LGHQWLILHG�IRU�FXUULFXOXP�DJLOLW\��
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FINANCIAL SUPPORT ACKNOWLEDGEMENTS 

 
7KH�DXWKRU�V��UHFHLYHG�QR�ILQDQFLDO�VXSSRUW�IRU�WKLV�ZRUN��
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