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ABSTRACT 
�
$V�SDUW�RI� WKH�'HOIW�8QLYHUVLW\�RI�7HFKQRORJ\
V��78�'HOIW��EDFKHORU�SURJUDPPHV��PHFKDQLFV�
FRXUVHV�DUH�SURYLGHG�DFURVV���RXW�RI�LWV���IDFXOWLHV�E\�PRUH�WKDQ����PHFKDQLFV�OHFWXUHUV��<HW��
PHFKDQLFV� LV�FRQVLGHUHG�D�GLIILFXOW�VXEMHFW� WR� WHDFK��ZLWK� OHFWXUHUV� UHSRUWLQJ� WKDW� WKH\�KDYH�
OLPLWHG� WLPH�DQG� UHVRXUFHV� WR�DVVHVV�DQG� LPSURYH� WKHLU� WHDFKLQJ�SUDFWLFH��0RUHRYHU�� WKHVH�
OHFWXUHUV� DUH� VHOGRP� FRQQHFWHG�� 7KH� ODFN� RI� FROODERUDWLRQ� DQG� H[FKDQJH� EHWZHHQ� WKH�
PHFKDQLFV� OHFWXUHUV� KDV� UHVXOWHG� LQ� OLPLWHG� SHHU�WR�SHHU� VXSSRUW� DQG� KLQGHUHG� WKH�
GHYHORSPHQW� RI� VKDUHG� PHFKDQLFV� WHDFKLQJ� FRPSHWHQFH�� 7R� WDFNOH� WKHVH� FKDOOHQJHV�� WKH�
35RJUDPPH�IRU�,QQRYDWLRQ�LQ�0(&+DQLFV�HGXFDWLRQ��35,0(&+��ZDV�ODXQFKHG�DW�78�'HOIW�LQ�
������ ,Q� WKLV� SDSHU�� 35,0(&+
V� VROXWLRQ� LV� GLVFXVVHG�� WKH� LQWURGXFWLRQ� RI� WKH� 0HFKDQLFV�
7HDFKHUV�6RFLDO�&OXE��DQ�LQWHU�IDFXOW\�&RPPXQLW\�RI�3UDFWLFH��&R3���EXLOW�DURXQG�WKH�VKDUHG�
GRPDLQ�RI�LQWHUHVW�RI�WHDFKLQJ�PHFKDQLFV�DQG�LPSURYLQJ�VWXGHQWV
�FRQFHSWXDO�XQGHUVWDQGLQJ��
7KH� &R3� DLPV� WR� HQKDQFH� OHFWXUHUV
� DZDUHQHVV� RI� EHVW� WHDFKLQJ� SUDFWLFHV� DQG� IRVWHU�
FROODERUDWLRQ�RQ�QHZ�HGXFDWLRQDO�SURMHFWV��:LWKLQ�WKLV�&R3��OHFWXUHUV�DUH�HQFRXUDJHG�WR�VKDUH�
WHDFKLQJ�PDWHULDOV��GLVFXVV�SHGDJRJLFDO�DSSURDFKHV��DQG�VKDUH�DGYLFH�WRZDUGV�DFKLHYLQJ�WKLV�
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INTRODUCTION 
 
0HFKDQLFV�LV�D�FRUH�VXEMHFW�RI�VWXG\�LQ�PRVW�EDFKHORU�FXUULFXOD�RI�HQJLQHHULQJ��DUFKLWHFWXUH�
DQG� LQGXVWULDO�GHVLJQ�SURJUDPPHV��%\�PHFKDQLFV�ZH� UHIHU� WR� WKH�GLVFLSOLQHV� WKDW�VWXG\� WKH�
HIIHFWV�RI�ORDGLQJV�RQ�SK\VLFDO�ERGLHV�DQG�VWUXFWXUHV��VXFK�DV�VWDWLFV��G\QDPLFV�DQG�PHFKDQLFV�
RI�PDWHULDOV��7KHVH�GLVFLSOLQHV�SURYLGH�IXQGDPHQWDO�NQRZOHGJH�IRU�WKH�GHYHORSPHQW�RI�SURGXFW���
SURFHVV���DQG�V\VWHP�EXLOGLQJ�VNLOOV��7KHUHIRUH��DV�SDUW�RI�WKH�'HOIW�8QLYHUVLW\�RI�7HFKQRORJ\
V�
�78�'HOIW��EDFKHORU�SURJUDPPHV��PHFKDQLFV�FRXUVHV�DUH�SURYLGHG�DFURVV�VHYHQ�RXW�RI�LWV�HLJKW�
IDFXOWLHV�E\�PRUH�WKDQ����PHFKDQLFV�OHFWXUHUV��PHFKDQLFV�FRXUVHV�DUH�SURYLGHG�DFURVV���RXW�
RI�LWV���IDFXOWLHV�E\�PRUH�WKDQ����PHFKDQLFV�OHFWXUHUV���
�
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*LYHQ�WKH�ZLGH�VSUHDG�RI�PHFKDQLFV�GLVFLSOLQHV�DFURVV�FDPSXV��WKH�78�'HOIW�&HQWUDO�6WXGHQW�
FRXQFLO�LQLWLDWHG�WKH�35RJUDPPH�IRU�,QQRYDWLRQ�LQ�0(&+DQLFV�HGXFDWLRQ��35,0(&+��LQ�������
7KH�35,0(&+�SURMHFW�ZDV�WKHQ�IXUWKHU�VXSSRUWHG�E\�WKH�(GXFDWLRQ�DQG�6WXGHQWV�$IIDLU�RIILFH�
RI� 78�'HOIW�� ZKLFK� GHGLFDWHG� H[WUD� 1DWLRQDDO� 3URJUDPPD�2QGHUZLMV� �132�� IXQGLQJ� WR� WKH�
SURMHFW��0LQLVWHU�YDQ�2QGHUZLMV��&XOWXXU�HQ�:HWHQVFKDS���������7KH�35,0(&+�SURMHFW�ZDV�
RIILFLDOO\� ODXQFKHG�DW�78�'HOIW� LQ�2FWREHU������DQG�IXQGHG�WLOO�$XJXVW�������$IWHUZDUGV��WKH�
SURMHFW�LV�H[SHFWHG�WR�EH�VHOI�VXVWDLQHG��DQG�WKH�LQLWLDWLQJ�WHDP�ZLOO�EH�GLVVROYHG��
�
7KH�JRDO�RI�WKH�6WXGHQW�&RXQFLO�LQ�LQLWLDWLQJ�WKH�35,0(&+�SURMHFW�ZDV�WR�UHSOLFDWH�WKH�VXFFHVV�
RI�35,0(��3URJUDPPH�RI�,QQRYDWLRQ�LQ�0DWKHPDWLFV�HGXFDWLRQ��&DER�	�.ODDVVHQ��������&DER�
	�.ODDVVHQ��������LQ�WKH�ILHOG�RI�PHFKDQLFV�FRXUVHV��7KH�35,0(�SURMHFW��ZKLFK�EHJDQ�LQ�������
DLPHG�WR�GHYHORS�DQ�DOWHUQDWLYH�PHWKRG�RI�WHDFKLQJ�PDWKHPDWLFV�WR�HQJLQHHULQJ�VWXGHQWV��3ULRU�
WR�������PDWKHPDWLFV�FRXUVHV�ZHUH�DOUHDG\�WDXJKW�E\�PDQ\�OHFWXUHUV�EHORQJLQJ�WR�WKH�VDPH�
JURXS��WKH�'HOIW�,QVWLWXWH�RI�$SSOLHG�0DWKHPDWLFV��',$0���:LWK�WKH�LPSOHPHQWDWLRQ�RI�35,0(��
WKHVH�OHFWXUHUV�EHFDPH�SDUW�RI�D�ODUJHU�SURMHFW�WHDP��7RJHWKHU��WKH\�GHYHORS�WHDFKLQJ�PDWHULDO��
DQG�WKH\�PDLQWDLQ�DQG�WHDFK�DSSUR[LPDWHO\����FRXUVHV�EHORQJLQJ�WR�YDULRXV�78�'HOIW�EDFKHORU�
SURJUDPPHV���
�
'XULQJ�WKH�LQLWLDO�VWDJHV�RI�WKH�35,0(&+�SURMHFW��LW�EHFDPH�HYLGHQW�WKDW�UHSOLFDWLQJ�WKH�35,0(�
DSSURDFK� ZDV� QRW� IHDVLEOH�� 8QOLNH� PDWKHPDWLFV� HGXFDWLRQ�� WKH� WHDFKLQJ� RI� PHFKDQLFV� LV�
GHFHQWUDOLVHG��ZLWK�HDFK�IDFXOW\�UHVSRQVLEOH�IRU�LWV�RZQ�PHFKDQLFV�FXUULFXOXP��7KH�FXUUHQW�78�
'HOIW�RUJDQLVDWLRQDO�VWUXFWXUH�LV�EDVHG�RQ�HDFK�IDFXOW\�EHLQJ�D�FRPSOHWHO\�LQGHSHQGHQW�HQWLW\��
UHVSRQVLEOH�IRU�LWV�RZQ�UHVHDUFK�DQG�HGXFDWLRQDO�DFWLYLWLHV��7KHUHIRUH��FHQWUDOLVLQJ�PHFKDQLFV�
HGXFDWLRQ�ZRXOG� UHTXLUH� D� VWUXFWXUDO� UHRUJDQLVDWLRQ� DFURVV�PXOWLSOH� IDFXOWLHV�� UHVXOWLQJ� LQ� D�
VLJQLILFDQW� DPRXQW� RI� WLPH�� UHVRXUFHV�� DQG� EX\�LQ� IURP� YDULRXV� VWDNHKROGHUV�� 7KXV�� LW� ZDV�
GHHPHG�D�KLJK�FRVW�DQG�ORZ�SULRULW\�FKDQJH�WR�LPSOHPHQW��
�
&RQVHTXHQWO\�� WKH�35,0(&+�WHDP�� LQLWLDOO\�FRPSULVLQJ�DQ�HGXFDWLRQDO�SURMHFW�PDQDJHU��DQ�
HGXFDWLRQDO�DGYLVRU��DQG�D�V\VWHP�DUFKLWHFW��UH�HYDOXDWHG�WKH�SURMHFW
V�JRDOV�ZKLOH�UHWDLQLQJ�
WKH� LQWHUIDFXOW\� FKDUDFWHU� RI� WKH� LQLWLDWLYH�� 7KH� 35,0(&+� WHDP� FRQGXFWHG� DQ� H[SORUDWRU\�
DQDO\VLV� WR� LGHQWLI\� WKH� XQGHUO\LQJ� QHHGV� DQG� RSSRUWXQLWLHV� IRU� LQQRYDWLRQ�� %DVHG� RQ� WKH�
ILQGLQJV�� WKH� WHDP� SURSRVHG� WKH� LQWURGXFWLRQ� RI� WKH� 0HFKDQLFV� 7HDFKHUV� 6RFLDO� &OXE�� DQ�
LQWHUIDFXOW\�FRPPXQLW\�RI�SUDFWLFH��&R3���EXLOW�DURXQG�WKH�VKDUHG�GRPDLQ�RI�LQWHUHVW�RI�WHDFKLQJ�
PHFKDQLFV�DQG�LPSURYLQJ�VWXGHQWV
�FRQFHSWXDO�XQGHUVWDQGLQJ��7KLV�RQJRLQJ�LQWHUYHQWLRQ�DLPV�
WR�SURPRWH�FRPPXQLW\�EDVHG�SURIHVVLRQDO�GHYHORSPHQW�� LQ�DFFRUGDQFH�ZLWK�&',2�VWDQGDUG�
QXPEHU�����(QKDQFHPHQW�RI�)DFXOW\�7HDFKLQJ�&RPSHWHQFH��7KLV�VWDQGDUG�FDOOV�IRU�FUHDWLQJ�D�
VXSSRUWLYH� HQYLURQPHQW� WKDW� HQFRXUDJHV� DQG� HQDEOHV� IDFXOW\� PHPEHUV� WR� FRQWLQXRXVO\�
LPSURYH�WKHLU�WHDFKLQJ�SUDFWLFHV��OHDGLQJ�WR�EHWWHU�TXDOLW\�HGXFDWLRQ�IRU�VWXGHQWV��0DOPTYLVW��
(GVWU|P�	�5RVpQ���������
�
7KH�HQKDQFHPHQW�RI�IDFXOW\�WHDFKLQJ�FRPSHWHQFH�LV�ZLGHO\�UHJDUGHG�DV�D�PDMRU�FKDOOHQJH�LQ�
WKH�LPSOHPHQWDWLRQ�RI�WKH�&',2�FXUULFXOXP�RU�DQ\�DFWLYH�OHDUQLQJ�DSSURDFK��/R\HU�	�0DXUHLUD��
�������7KH�0HFKDQLFV�7HDFKHUV�6RFLDO�&OXE�LV�D�NH\�H[DPSOH�DLPHG�DW�HQKDQFLQJ�WKH�WHDFKLQJ�
FRPSHWHQFH�RI� IDFXOW\�PHPEHUV�ZLWK�DQ� LQWHUIDFXOW\�DSSURDFK��7KLV�SDSHU�SUHVHQWV�WKH�ILUVW�
WKUHH� SKDVHV� RI� WKH� RQJRLQJ� 35,0(&+� SURMHFW�� QDPHO\� &RQFHLYLQJ�� 'HVLJQLQJ�� DQG�
,PSOHPHQWLQJ��DORQJ�ZLWK�WKH�LQLWLDO�VWHSV�DQG�SODQV�IRU�WKH�2SHUDWLQJ�SKDVH��:KLOH�LW�LV�QRW�\HW�
SRVVLEOH�WR�DFFXUDWHO\�PHDVXUH�WKH�LPSDFW�RI�WKH�LQWHUYHQWLRQ�RQ�VWXGHQWV¶�OHDUQLQJ��WKH�DLP�RI�
WKLV�SDSHU� LV� WR�VKDUH� LQVLJKWV�DQG�H[SHULHQFHV�JDLQHG� WKXV� IDU��ZLWK� WKH�KRSH�RI�SURYLGLQJ�
XVHIXO�LQIRUPDWLRQ�WR�RWKHUV�DWWHPSWLQJ�WR�LPSOHPHQW�VLPLODU�SURMHFWV���
�
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CONCEIVING 
 
$V�UHSOLFDWLQJ�WKH�35,0(�DSSURDFK�ZDV�QRW�IHDVLEOH��WKH�35,0(&+�WHDP�KDG�WR�UH�VFRSH�WKH�
SURMHFW��7KH�WHDP�EHJDQ�E\�DQDO\VLQJ�WKH�LQLWLDO�UHTXLUHPHQWV��ZKLFK�LQFOXGHG�WKH�LQWHUYHQWLRQ�
EHLQJ� LQWHU�IDFXOW\�� DLPLQJ� DW� LPSURYLQJ� PHFKDQLFV� HGXFDWLRQ� DW� 78� 'HOIW�� QRW� UHTXLULQJ� D�
VWUXFWXUDO�UHRUJDQLVDWLRQ�ZLWKLQ�WKH�XQLYHUVLW\�IDFXOW\��DQG�EHLQJ�OHG�E\�WKH�35,0(&+�WHDP�XQWLO�
WKH�HQG�RI�DFDGHPLF�\HDU��������7KHUHDIWHU��WKH�DLP�LV�IRU�35,0(&+�WR�EH�VHOI�VXVWDLQDEOH��
7R� IXUWKHU� GHILQH� WKH� SURMHFW� UHTXLUHPHQWV�� WKH� 35,0(&+� WHDP� FRQGXFWHG� DQ� H[SORUDWRU\�
DQDO\VLV� RI� WKH� PHFKDQLFV� HGXFDWLRQDO� V\VWHP�� IROORZLQJ� WKH� 'HVLJQ�%DVHG� (GXFDWLRQDO�
5HVHDUFK� DSSURDFK� �0F.HQQH\�	�5HHYHV�� ������� 7KH�JRDO�ZDV�JDLQLQJ� D� FRPSUHKHQVLYH�
XQGHUVWDQGLQJ� RI� WKH� HGXFDWLRQDO� FRQWH[W� DQG� SRWHQWLDO� DUHDV� IRU� LPSURYHPHQW�� DV� ZHOO� DV�
GHWHUPLQLQJ�DQG�PDQDJLQJ�WKH�H[SHFWDWLRQV�RI�VWDNHKROGHUV��
�
Exploratory analysis 
 
,Q�WKH�H[SORUDWRU\�SKDVH�RI�WKH�VWXG\��WZR�GDWD�FROOHFWLRQ�PHWKRGV�ZHUH�XWLOLVHG��XQVWUXFWXUHG�
LQWHUYLHZV� DQG� GRFXPHQW� DQDO\VLV�� 0RUH� WKDQ� ��� LQWHUYLHZV� ZHUH� FRQGXFWHG� ZLWK� YDULRXV�
VWDNHKROGHUV��LQFOXGLQJ�WHDFKHUV�IURP�WKUHH�GLVWLQFW�IDFXOWLHV��WKH�VWXGHQW�FRXQFLO��IDFXOW\�VWXG\�
DVVRFLDWLRQV��OHDUQLQJ�GHYHORSHUV��DFDGHPLF�FRXQVHOORUV��GLUHFWRUV�RI�HGXFDWLRQ��DQG�GLUHFWRUV�
RI�VWXGLHV��7KH�TXHVWLRQV�DVNHG�ZHUH�DLPHG�DW�JDLQLQJ�D�FRPSUHKHQVLYH�XQGHUVWDQGLQJ�RI�WKH�
HGXFDWLRQDO�FRQWH[W�DQG�GHVLUHG�RXWFRPHV��VSHFLILFDOO\�ZLWK� UHJDUGV� WR� WKH�FXUUHQW� WHDFKLQJ�
PHWKRGV�DQG�V\VWHPV�LQ�SODFH�LQ�WKH�GLIIHUHQW�IDFXOWLHV��WKH�FKDOOHQJHV�IDFHG�E\�WKH�PHFKDQLFV�
WHDFKHUV��DQG�WKH�FXUUHQW�VWDWXV�RI�VWXGHQW�OHDUQLQJ�LQ�PHFKDQLFV���
�
,Q�WKH�GRFXPHQW�DQDO\VLV��D�FRPSUHKHQVLYH�UHYLHZ�RI�YDULRXV�ZULWWHQ�PDWHULDOV�ZDV�FRQGXFWHG��
LQFOXGLQJ�WKH�XQLYHUVLW\
V�YLVLRQ�RQ�HGXFDWLRQ��WKH�RUJDQLVDWLRQDO�VWUXFWXUH��PDWHULDOV�IURP�WKH�
PDQGDWRU\�WHDFKLQJ�TXDOLILFDWLRQ�FRXUVH��PHFKDQLFV�FRXUVH�GHVFULSWLRQV��RXWOLQHV��DQG�VOLGHV��
DV�ZHOO�DV�VWDWLVWLFV�RQ�VWXGHQW�SHUIRUPDQFH�LQ�SUHYLRXV�\HDUV��DQG�VWXGHQWV¶�IHHGEDFN�RQ�WKH�
PHFKDQLFV�HGXFDWLRQ� WKH\� UHFHLYHG��7KH� LQVLJKWV�JDLQHG� IURP�WKLV�DQDO\VLV�ZHUH� LQWHJUDWHG�
ZLWK� WKH� RXWFRPHV� IURP� WKH� LQWHUYLHZV� WR� IRUP� D� FRPSUHKHQVLYH� SLFWXUH� RI� WKH�PHFKDQLFV�
HGXFDWLRQ�FRQWH[W��
�
7KH�H[SORUDWRU\�DQDO\VLV� \LHOGHG� VHYHUDO� NH\� ILQGLQJV�� VXFK� DV� WKH� VWDNHKROGHU�PDS�RI� WKH�
XQLYHUVLW\
V�RUJDQLVDWLRQDO�VWUXFWXUH��D�FRPSUHKHQVLYH� OLVW�RI�78�'HOIW
V�EDFKHORU�PHFKDQLFV�
FRXUVHV�DQG�UHVSHFWLYH�WHDFKHUV��D�GHWDLOHG�UHSUHVHQWDWLRQ�RI�WKH�WHDFKLQJ�V\VWHP��SHUVRQDV��
DQG�WKH�SUREOHP�VWDWHPHQW��+RZHYHU��WR�SUHVHUYH�SULYDF\�DQG�HQVXUH�EUHYLW\��FHUWDLQ�ILQGLQJV��
VXFK�DV�WKH�VWDNHKROGHU�PDS��WKH�OLVW�RI�PHFKDQLFV�FRXUVHV�DQG�WHDFKHUV��DQG�WKH�LQ�GHSWK�
SHUVRQDV�ZHUH�QRW�LQFOXGHG�LQ�WKLV�SDSHU���
�
5HSUHVHQWDWLRQ�RI�WKH�WHDFKLQJ�V\VWHP��

$W�78�'HOIW��PHFKDQLFV�LV�WDXJKW�DFURVV�VHYHQ�RI�LWV�HLJKW�IDFXOWLHV��ZLWK�RYHU����PHFKDQLFV�
OHFWXUHUV�SURYLGLQJ�LQVWUXFWLRQ��7KHVH�OHFWXUHUV�DUH�JHQHUDOO\�DIILOLDWHG�ZLWK�WKH�IDFXOW\�LQ�ZKLFK�
WKH\� LQVWUXFW�� 0HFKDQLFV� FRXUVHV� DUH� SUHVHQW� LQ� YDULRXV� EDFKHORU
V� GHJUHH� SURJUDPPHV��
LQFOXGLQJ�&LYLO�(QJLQHHULQJ��0HFKDQLFDO�DQG�0DULWLPH�(QJLQHHULQJ��$HURVSDFH�(QJLQHHULQJ��
$SSOLHG�3K\VLFV��$UFKLWHFWXUH��*HRVFLHQFH��(OHFWULFDO�(QJLQHHULQJ��DQG�,QGXVWULDO�'HVLJQ�� ,Q�
PDQ\�FDVHV��WKHVH�SURJUDPV�RIIHU�PHFKDQLFV�DV�D�VHULHV�RI�VHTXHQWLDO�FRXUVHV�DQG�RIWHQ�OLQN�
PHFKDQLFV� FRXUVHV� WR� GHVLJQ� SURMHFWV�� 7KH� FXUULFXOD� RI� $HURVSDFH��&LYLO��0HFKDQLFDO�� DQG�
0DULWLPH�(QJLQHHULQJ�DUH�PRVW�FORVHO\�DOLJQHG�LQ�WHUPV�RI�PHFKDQLFV�LQVWUXFWLRQ��'HVSLWH�WKH�
VLPLODULWLHV� LQ� WKH� WKHRUHWLFDO� FRQWHQW� WDXJKW� DFURVV� IDFXOWLHV�� WKH� VSHFLILF� DSSOLFDWLRQV� DQG�
FRQWH[WV� RI� WKLV� FRQWHQW� YDU\�� 7KH� SHGDJRJLFDO� DSSURDFK� DQG� GHOLYHU\� VWUDWHJLHV� XVHG� E\�
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PHFKDQLFV� OHFWXUHUV� YDU\� DV� ZHOO�� UDQJLQJ� IURP� WUDGLWLRQDO� OHFWXUH�VW\OH� WHDFKLQJ� WR� IOLSSHG�
FODVVURRP� HQYLURQPHQWV�� $GGLWLRQDOO\�� WKH� QXPEHU� RI� FUHGLWV� DZDUGHG� IRU� FRPSOHWLQJ� D�
PHFKDQLFV�FRXUVH�GLIIHUV�DPRQJ�IDFXOWLHV���
�

�
)LJXUH�����7HDFKLQJ�V\VWHP�RI�EDFKHORU�OHYHO�PHFKDQLFV�FRXUVHV�DW�78�'HOIW�

7KH�WHDFKLQJ�V\VWHP�DW�WKH�FRXUVH�OHYHO�KDV�EHHQ�YLVXDOO\�UHSUHVHQWHG�LQ�)LJXUH����7KLV�PRGHO�
GLVSOD\V� WKH�XVH�RI� WKH�FRQVWUXFWLYH�DOLJQPHQW� WULDQJOH�DV� WKH�PDLQ�HGXFDWLRQDO�SULQFLSOH� LQ�
GHYHORSLQJ�FRXUVHV�DW�78�'HOIW��%LJJV���������7KH�SULQFLSOH�RI�FRQVWUXFWLYH�DOLJQPHQW�LV�FHQWUHG�
DURXQG�WKH�LGHD�WKDW�WHDFKLQJ�DQG�OHDUQLQJ�VKRXOG�EH�GHVLJQHG�LQ�D�PDQQHU�WKDW�IDFLOLWDWHV�WKH�
DFKLHYHPHQW�RI�GHVLUHG�OHDUQLQJ�RXWFRPHV�E\�VWXGHQWV��)LJXUH���KLJKOLJKWV�WKH�LPSDFW�RI�WKH�
GLIIHUHQW� FRPSRQHQWV� RI� WKH� WULDQJOH� RQ� VWXGHQWV
� XQGHUVWDQGLQJ� DQG� VWXG\� DWWLWXGH� DQG�
XQGHUVFRUHV�WKH�SULPDU\�UROH�RI�WHDFKHUV�LQ�WHDFKLQJ�DV�ZHOO�DV�VKDSLQJ�WKH�FRXUVH�FRQWHQW��
VWUXFWXUH��REMHFWLYHV��PHWKRGV��PDWHULDOV��DQG�DVVHVVPHQW��
�
3HUVRQDV�

7DEOH���±�6LPSOLILHG�SHUVRQDV�RI�WKH�LQWHQGHG�XVHUV�RI�WKH�LQWHUYHQWLRQ�

Persona Frustrations, needs and wants 

 

The mechanics teacher 
x� +LJKO\�YDOXHV�WKH�MRE�RI�WHDFKLQJ�WR�WKH�QH[W�JHQHUDWLRQ�RI�

HQJLQHHUV��WKH\�ZDQW�WR�EH�JRRG�DW�LW��
x� +DV�OLPLWHG�WLPH��EDODQFLQJ�HGXFDWLRQ�DQG�UHVHDUFK�GXWLHV��
x� :DQWV�WR�FROODERUDWH�DQG�VKDUH�PDWHULDO�ZLWK�RWKHU�WHDFKHUV�DQG�

DOLJQ�WKHLU�FRXUVHV��
x� «�EXW�ZDQWV�WR�NHHS�WKHLU�WHDFKLQJ�IUHHGRP��

 

The first-year mechanics student 
x� +DV�D�³KHFWLF�VFKHGXOH´�EHWZHHQ�FRXUVHV�DQG�H[WUD�FXUULFXODU�

DFWLYLWLHV��
x� :DQWV�WR�SDVV�WKH�H[DP�ZLWK�PLQLPXP�HIIRUW��VWLOO�KDV�D�³KLJK�

VFKRRO´�VWXG\�PHQWDOLW\��
x� 7HQGV�QRW�WR�XQGHUVWDQG�IXQGDPHQWDO�FRQFHSWV�SURSHUO\��
x� 6HHV�WKHLU�FXUULFXOXP�RI�VWXGLHV�PRUH�DV�DQ�REVWDFOH�FRXUVH�

WKDQ�D�OHDUQLQJ�H[SHULHQFH���
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35,0(&+�FUHDWHG�SHUVRQDV�WR�VXPPDULVH�WKH�ILQGLQJV�IURP�WKH�LQWHUYLHZV�FRQGXFWHG�DQG�WR�
LQVXUH�WKH�DOLJQPHQW�RI�WKH�ILQDO�VROXWLRQ�ZLWK�WKH�LGHQWLILHG�XVHUV¶�QHHGV��$�VLPSOLILHG�YHUVLRQ�
RI�WKH�SHUVRQDV�IRU�PHFKDQLFV�WHDFKHUV�DQG�VWXGHQWV�FDQ�EH�IRXQG�LQ�7DEOH����KRZHYHU��DV�
QRWHG�DERYH��WKH�GHWDLOHG�SHUVRQDV�FDQQRW�EH�VKRZQ�GXH�WR�SULYDF\�FRQFHUQV��7KH�SHUVRQDV�
ZHUH�GHYHORSHG�EDVHG�RQ�GLIIHUHQW�WHDFKHU�W\SHV��LQFOXGLQJ�WKRVH�KLUHG�DV�IXOO�WLPH�OHFWXUHUV��
WHQXUH� WUDFNHUV�� DQG� D� UDQJH� RI� SURIHVVRUV� IURP� DVVLVWDQW� WR� IXOO�� )URP� WKH� LQWHUYLHZV�� LW�
HPHUJHG�WKDW�WKH�WHDFKHU
V�UROH�LQIOXHQFHV�WKHLU�WLPH�DYDLODELOLW\�IRU�WHDFKLQJ�DQG�WKHLU�OHYHO�RI�
H[SHULHQFH�DQG�ZLOOLQJQHVV�WR�OHDUQ�IURP�DQG�VKDUH�WKHLU�H[SHULHQFH�ZLWK�RWKHUV��
 
3UREOHP�VWDWHPHQW�
�
7HDFKHUV�UHSRUWHG�GLIILFXOWLHV�LQ�FUHDWLQJ�DQ�HIIHFWLYH�FRXUVH�VWUXFWXUH��LQ�LQFRUSRUDWLQJ�DFWLYH�
OHDUQLQJ�DFWLYLWLHV��DQG� LQ�GHYHORSLQJ�DSSURSULDWH�DVVHVVPHQWV��SDUWLFXODUO\�ZLWK� ODUJH�FODVV�
VL]HV��7KH\�DOVR�UHSRUWHG�OLPLWHG�WLPH��UHVRXUFHV��DQG�GLVFLSOLQH�VSHFLILF�VXSSRUW�WR�DVVHVV�DQG�
LPSURYH�WKHLU�WHDFKLQJ�SUDFWLFH��0RUHRYHU��WKHVH�OHFWXUHUV�DUH�VHOGRP�FRQQHFWHG�ZLWKLQ�DQG�
DFURVV� IDFXOWLHV�� 7KLV� GHFHQWUDOLVDWLRQ� RI� PHFKDQLFV� LQVWUXFWLRQ� UHVXOWHG� LQ� D� ODFN� RI� SHHU�
VXSSRUW��KLQGHULQJ�WKH�GHYHORSPHQW�RI�VKDUHG�PHFKDQLFV�WHDFKLQJ�FRPSHWHQFH�DQG�OHDGLQJ�WR�
D�VHQVH�RI�LVRODWLRQ�DQG�GXSOLFDWLRQ�RI�HIIRUWV��WHDFKHUV�IHHO�OLNH�WKH\�DUH�RIWHQ��UHLQYHQWLQJ�WKH�
ZKHHO��ZKHQ�GHYHORSLQJ�WHDFKLQJ�PDWHULDO�DQG�DFWLYLWLHV�IRU�WKHLU�PHFKDQLFV�FRXUVHV���
�
,QVXIILFLHQW�FRQFHSWXDO�XQGHUVWDQGLQJ� LQ�PHFKDQLFV�ZDV� LGHQWLILHG�DV�D�PDMRU�FKDOOHQJH� IRU�
VWXGHQWV�� ZKR� RIWHQ� UHVRUW� WR� PHPRULVDWLRQ� RI� IRUPXODV� UDWKHU� WKDQ� IRUPLQJ� D� GHHSHU�
XQGHUVWDQGLQJ�RI�FRUH�PHFKDQLFV�FRQFHSWV�DQG�WKHLU�LQWHUUHODWLRQVKLSV��3RRU�VWXG\�DWWLWXGHV��
LQFOXGLQJ�D�ODFN�RI�PHWDFRJQLWLYH�VNLOOV��VHOI�GLUHFWHG�OHDUQLQJ��DQG�OLPLWHG�DZDUHQHVV�RI�GHVLUHG�
OHDUQLQJ�RXWFRPHV��ZHUH�DOVR�REVHUYHG��UHVXOWLQJ�LQ�ORZ�SDVVLQJ�UDWHV�IRU�PHFKDQLFV�FRXUVHV��
)XUWKHUPRUH��VWXGHQWV�RIWHQ�VWUXJJOH�WR�WUDQVIHU�DQG�UHWDLQ�OHDUQHG�PHFKDQLFV�FRQWHQW��FDXVLQJ�
IUXVWUDWLRQ�DPRQJ�VXEVHTXHQW�FRXUVH�LQVWUXFWRUV��
�
PRIMECH objectives 
 
35,0(&+
V�SULPDU\�REMHFWLYH�LV�WR�LQQRYDWH�PHFKDQLFV�HGXFDWLRQ�DW�78�'HOIW��%DVHG�RQ�WKH�
LQVLJKWV�JDLQHG�LQ�WKH�H[SORUDWRU\�DQDO\VLV��35,0(&+�GHFLGHG�WR�LQWHUYHQH�ZLWKLQ�WKH�WHDFKLQJ�
V\VWHP�E\�FROODERUDWLQJ�ZLWK�WKH�WHDFKHUV��DV�LOOXVWUDWHG�LQ�)LJXUH����$FFRUGLQJO\��35,0(&+�
KDV�IXUWKHU�GHILQHG�LWV�REMHFWLYHV�LQ�D�WZR�IROG�PDQQHU��
��

��� 3URYLGLQJ��GRPDLQ�VSHFLILF��VXSSRUW�IRU�WKH�PHFKDQLFV�WHDFKHUV��
�� )DFLOLWDWLQJ� WKH� DOLJQPHQW� EHWZHHQ�PHFKDQLFV� FRXUVHV�ZLWKLQ� HDFK�%DFKHORU�

SURJUDPPH��
�� 3URPRWLQJ� WKH� LQWHUIDFXOW\� FROODERUDWLRQ� DQG� H[FKDQJH� RI� PDWHULDO�� JRRG�

SUDFWLFHV��DQG�SHHU�WR�SHHU�VXSSRUW��
�
,Q�WKH�ORQJ�WHUP��WKLV�VXSSRUW�ZRXOG�DLP�DW�LQQRYDWLQJ�WKH�PHFKDQLFV�WHDFKLQJ�V\VWHP�
DQG��FRQVHTXHQWO\��

��� +HOSLQJ�PRUH�VWXGHQWV�DGRSW�D�GHHS�DSSURDFK�WR�OHDUQLQJ��
�� 7R�EHWWHU�XQGHUVWDQG�DQG�DFTXLUH�PHFKDQLFV�FRQFHSWV��
�� 7R�KHOS�WKH�GHYHORSPHQW�RI�DQ�HIIHFWLYH�VWXG\LQJ�PHQWDOLW\��

 
 
 

�
���



DESIGNING 
�
$IWHU� GHILQLQJ� WKH� SURMHFW� REMHFWLYHV�� D� FR�GHVLJQ� SURFHVV� ZDV� LQLWLDWHG� WR� GHOLQHDWH� WKH�
LQWHUYHQWLRQ�VWUDWHJ\��7KUHH�VWDWLFV�WHDFKHUV�IURP�GLIIHUHQW�IDFXOWLHV��0HFKDQLFDO�DQG�0DULWLPH�
(QJLQHHULQJ��$HURVSDFH�(QJLQHHULQJ��DQG�&LYLO�(QJLQHHULQJ��ZHUH�VHOHFWHG�WR�SDUWLFLSDWH�LQ�WKH�
FR�GHVLJQ� SURFHVV�� 7KLV� LV� DV� VWDWLFV� LV� WDXJKW� VLPLODUO\� LQ� WKH� ILUVW� TXDUWHU� RI� WKH� ILUVW�\HDU�
EDFKHORU� SURJUDPPH� LQ� WKHVH� IDFXOWLHV� DQG� VHUYHG� DV� WKH� VWXGHQWV
� LQLWLDO� H[SRVXUH� WR�
HQJLQHHULQJ�DIWHU�KLJK�VFKRRO��)LYH�ZRUNVKRSV�ZHUH�FRQGXFWHG�RYHU�ILYH�PRQWKV�WR�H[SORUH�WKH�
VROXWLRQ� ERXQGDULHV� IXUWKHU�� )LJXUH� �� VKRZFDVHV� WKH� VWDWLFV� WHDFKHUV� GXULQJ� WZR� RI� WKH�
ZRUNVKRSV��
�

�
7KH� ILUVW� VWHS� LQ� WKH� FR�GHVLJQ� SURFHVV� ZDV� HVWDEOLVKLQJ� D� VKDUHG� YLVLRQ� IRU� WKH� LQWHQGHG�
OHDUQLQJ�RXWFRPHV�RI�WKH�VWDWLFV�FRXUVHV�DPRQJ�WKH�SDUWLFLSDWLQJ�WHDFKHUV��7KLV�DOORZHG�IRU�DQ�
LQ�GHSWK� H[DPLQDWLRQ� RI� WKH� FRXUVH� FRPSRQHQWV�� 7KHQ�� WKH� WHDFKHUV� LGHQWLILHG� SRVVLEOH�
LPSURYHPHQW�DUHDV��VXFK�DV�WHDFKLQJ�IRU�FRQFHSWXDO�XQGHUVWDQGLQJ��SURPRWLQJ�VHOI�GLUHFWHG�
OHDUQLQJ� DQG� DFFRPPRGDWLQJ� GLYHUVH� OHDUQLQJ� SDFHV�� 7KH� WHDFKHUV� IRXQG� WKDW� WKH\� ZHUH�
VSHQGLQJ�D�VLJQLILFDQW�DPRXQW�RI�WLPH�GHYHORSLQJ�WHDFKLQJ�PDWHULDOV�DQG�DVVHVVPHQWV��IHHOLQJ�
OLNH�WKH\�ZHUH�³UHLQYHQWLQJ�WKH�ZKHHO´��OHDGLQJ�WR�D�GHFLVLRQ�WR�VKDUH�UHVRXUFHV�DQG�LQYHVWLJDWH�
WKH�XVH�RI�DQ�RQOLQH�UHSRVLWRU\�WRRO��,W�DOVR�EHFDPH�DSSDUHQW�WKDW�WKH�IUHTXHQW�FR�GHVLJQLQJ�
PHHWLQJV�ZHUH�DOOHYLDWLQJ� WKH�VHQVH�RI� LVRODWLRQ�H[SHULHQFHG�E\� WHDFKHUV��DOORZLQJ� WKHP� WR�
HQJDJH� LQ� PHDQLQJIXO� GLVFXVVLRQV� ZLWK� WKHLU� SHHUV�� &RQVHTXHQWO\�� 35,0(&+� GHFLGHG� WR�
H[WHQG� WKHVH� DFWLYLWLHV� WR� DOO� 78� 'HOIW� PHFKDQLFV� WHDFKHUV� E\� LPSOHPHQWLQJ� D� &R3�� WKH�
0HFKDQLFV�7HDFKHUV�6RFLDO�&OXE��
�
Community of Practice (CoP) and community-based professional development 
�
³&RPPXQLWLHV�RI�SUDFWLFH�DUH�JURXSV�RI�SHRSOH�ZKR�VKDUH�D�FRQFHUQ�RU�D�SDVVLRQ�IRU�VRPHWKLQJ�
WKH\�GR�DQG�OHDUQ�KRZ�WR�GR�LW�EHWWHU�DV�WKH\�LQWHUDFW�UHJXODUO\´��:HQJHU�7UD\QHU���������
&R3V� W\SLFDOO\� IRUP� DURXQG� D� VKDUHG� GRPDLQ� RI� LQWHUHVW� DQG� DUH� FKDUDFWHULVHG� E\� VRFLDO�
LQWHUDFWLRQ�DQG�FROODERUDWLRQ�EHWZHHQ�PHPEHUV��FRPPXQLW\�� WR� LPSURYH�WKHLU�H[SHUWLVH� LQ�D�
SDUWLFXODU�DUHD��SUDFWLFH���7KHVH�JURXSV�DUH� IUHTXHQWO\�XWLOLVHG� WR�VXSSRUW�FRPPXQLW\�EDVHG�
SURIHVVLRQDO� GHYHORSPHQW� IRU� WHDFKHUV�� $OWKRXJK� WKH� &',2� FRPPXQLW\� KDV� SUHYLRXVO\�
DGGUHVVHG� WKLV� LQWHUYHQWLRQ� WKURXJK� YDULRXV� SXEOLFDWLRQV�� VXFK� DV� .LOVWUXS�� +HOOJUHQ�� 	�
$QGHUVVRQ��������DQG�&iUGHQDV��0DUWtQH]��	�0XxR]���������WKHUH�LV�VWLOO�D�QHHG�IRU�IXUWKHU�
LQYHVWLJDWLRQ�LQWR�LWV�HIIHFWV�DQG�LPSOHPHQWDWLRQ��
�

)LJXUH���±�6WDWLFV�WHDFKHUV�GXULQJ�WZR�RI�WKH�35,0(&+�ZRUNVKRSV�

�
���



PRIMECH CoP: the Mechanics Teachers Social Club  
 
7KH�35,0(&+�WHDP�WRRN�WKH�UROH�RI�LQLWLDWLQJ�WKH�0HFKDQLFV�7HDFKHUV�6RFLDO�&OXE�ZLWK�WKH�
UHVSRQVLELOLW\� IRU�RUJDQLVLQJ�DQG�RSHUDWLQJ� WKH�FRPPXQLW\� IRU� WKH� ILUVW� WZR�\HDUV��DV�ZHOO�DV�
IRVWHULQJ�RZQHUVKLS�RI�WKH�&R3�DPRQJ�WKH�WHDFKHUV�ZLWK�WKH�DLP�RI�SURPRWLQJ�LWV�FRQWLQXDWLRQ�
DIWHU�WKH�35,0(&+�FHQWUDO�WHDP�GLVVROYHV��7KH�&R3�ZDV�GHVLJQHG�DURXQG�WKH�VKDUHG�GRPDLQ�
RI�LQWHUHVW�RI�WHDFKLQJ�PHFKDQLFV�DQG�LPSURYLQJ�VWXGHQWV
�FRQFHSWXDO�XQGHUVWDQGLQJ��ZLWK�DOO�
78�'HOIW�%DFKHORU�OHYHO�PHFKDQLFV�WHDFKHUV�DV�LQWHQGHG�PHPEHUV��7KH�&R3�ZDV�GHVLJQHG�RQ�
WZR� OHYHOV� LQ� DOLJQPHQW� ZLWK� 35,0(&+� REMHFWLYHV�� ��� VXSSRUWLQJ� WHDFKHU� SURIHVVLRQDO�
GHYHORSPHQW� �WHDFKHU� OHYHO�� DQG� ��� FROODERUDWLRQ� RQ� QHZ� HGXFDWLRQDO� SURMHFWV� DLPHG� DW�
LPSURYLQJ�VWXGHQWV
�FRQFHSWXDO�XQGHUVWDQGLQJ�DQG�VWXG\LQJ�PHQWDOLW\��VWXGHQW�OHYHO����
�
7R�DFKLHYH�WKHVH�REMHFWLYHV��LW�ZDV�SODQQHG�WKDW�WKH�&R3�DFWLYLWLHV�VKRXOG�LQFOXGH�QHWZRUNLQJ�
HYHQWV�DQG�JXHVW�H[SHUW�HYHQWV��7KH�QHWZRUNLQJ�HYHQWV�DLP�WR�HQFRXUDJH�FROODERUDWLRQ�DQG�
GLVFXVVLRQV� DPRQJ� WHDFKHUV�� OHDGLQJ� WR� D� UHWKLQNLQJ� RI� WKH� OHDUQLQJ� REMHFWLYHV�� FRXUVH�
VWUXFWXUHV�� OHDUQLQJ� DFWLYLWLHV�� DQG� DVVHVVPHQWV� LQ� PHFKDQLFV� FRXUVHV�� DV� ZHOO� DV� WR� QHZ�
WHDFKHU�OHG�PHFKDQLFV�HGXFDWLRQ� SURMHFWV�� 7KH�JXHVW� H[SHUW� HYHQWV� DUH� GHVLJQHG� WR� VKDUH�
LQIRUPDWLRQ� DERXW� WHDFKLQJ� WRROV� DQG� SURYLGH� D� SODWIRUP� IRU�PHPEHUV� RI� WKH� FRPPXQLW\� WR�
KLJKOLJKW�WKHLU�HGXFDWLRQDO�LQLWLDWLYHV��$GGLWLRQDOO\��D�0LFURVRIW�7HDPV�JURXS�ZDV�HVWDEOLVKHG��
SURYLGLQJ� D� YLUWXDO� VSDFH� IRU� WHDFKHUV� WR� PHHW�� VKDUH� PDWHULDO� DQG� GLVFXVV� WKHLU� WHDFKLQJ�
SUDFWLFHV�DFURVV�IDFXOWLHV��,W�ZDV�GHFLGHG�WR�FRQVWDQWO\�PRQLWRU�WKH�&R3�VXFFHVV�EDVHG�RQ�WKH�
SHUFHLYHG�YDOXH�LW�DGGHG�IRU�WHDFKHUV��7R�GR�VR��VXUYH\V�DUH�FRQGXFWHG�DIWHU�HDFK�HYHQW�WR�
DVVHVV�LI�35,0(&+�LV�RQ�WUDFN�WRZDUGV�DFKLHYLQJ�WKH�YDULRXV�JRDOV�RXWOLQHG�LQ�WKLV�SDSHU��
�
35,0(&+�FRXOG�QRW�PDQGDWH�SDUWLFLSDWLRQ�LQ�WKH�&R3�IRU�78�'HOIW�EDFKHORU�OHYHO�PHFKDQLFV�
WHDFKHUV�� VR� WKH\�GHYHORSHG�D�FRPPXQLFDWLRQ�VWUDWHJ\� WR�HQFRXUDJH� WHDFKHUV� WR� MRLQ��7KH�
VWUDWHJ\�LQFOXGHG�VHQGLQJ�D�PRQWKO\�QHZVOHWWHU�WR�DOO�PHFKDQLFV�WHDFKHUV�DQG�XVLQJ�D�/LQNHG,Q�
SDJH�� 7KH� DLP� RI� WKH� QHZVOHWWHU� LV� WR� NHHS� WKH� FRPPXQLW\� LQIRUPHG� RI� WKH� ODWHVW� &R3�
GHYHORSPHQWV�DQG�HQFRXUDJH� WKHLU�SDUWLFLSDWLRQ��DV� FOHDUO\� VWDWHG� LQ� WKH�QHZVOHWWHU�KHDGHU�
VKRZQ�LQ�)LJXUH����7KH�PRQWKO\�QHZVOHWWHU�ZDV�GHVLJQHG�WR�IHDWXUH�WKH�³WHDFKHU�RI�WKH�PRQWK´�
FROXPQ��D�VHULHV�RI� LQWHUYLHZV�ZLWK�DFWLYH�PHPEHUV�RI� WKH�FRPPXQLW\��7KLV�VHUYHV�PXOWLSOH�
SXUSRVHV��DV�LW�GHPRQVWUDWHV�WKH�YDOXH�RI�EHLQJ�LQ�WKH�&R3�WR�QRQ�SDUWLFLSDQWV�� LW�FUHDWHV�D�
UHSXWDWLRQDO�SODWIRUP�WKDW�YDOXHV�WHDFKHUV�IRU�WKHLU�WHDFKLQJ�FRPSHWHQFH��DQG�LW�IRVWHUV�D�VHQVH�
RI� RZQHUVKLS� WKURXJK� WHDFKHU� LQWHJUDWLRQ�� 7KH� /LQNHG,Q� SDJH�ZDV� FUHDWHG� WR� LQFUHDVH� WKH�
6RFLDO� &OXE
V� YLVLELOLW\� E\� WDNLQJ� DGYDQWDJH� RI� WKH� YLEUDQW� /LQNHG,Q� QHWZRUN� WKDW� H[WHQGV�
WKURXJKRXW�78�'HOIW���
�

 
)LJXUH���±�7KH�KHDGHU�RI�35,0(&+�1HZVOHWWHU�

�

�
���



IMPLEMENTING 
 
,Q�-XQH�������35,0(&+�ODXQFKHG�WKH�0HFKDQLFV�7HDFKHUV�6RFLDO�&OXE�E\�RUJDQLVLQJ�WKH�ILUVW�
QHWZRUNLQJ�HYHQW��D�VRFLDO�OXQFK�ZKHUH�DOO�78�'HOIW�PHFKDQLFV�WHDFKHUV�ZHUH�LQYLWHG��ZLWK�WKH�
DLP�RI�FRQYLQFLQJ�WKHP�WR�MRLQ�WKH�&R3��6WUDWHJLF�SDUWQHUV�ZHUH�DOVR�LQYLWHG�WR�LQIRUP�WKHP�RI�
35,0(&+
V�UHVXOWV�XS�WR�WKLV�SRLQW�DQG�FROOHFW�WKHLU�IHHGEDFN��$URXQG����SHRSOH�SDUWLFLSDWHG�
LQ�WKH�HYHQW��7KURXJK�WKH�WKUHH�KDQGV�RQ�DFWLYLWLHV�GLVSOD\HG�LQ�)LJXUH����DWWHQGHHV�KDG�WKH�
RSSRUWXQLW\� WR� JHW� WR� NQRZ� HDFK� RWKHU�� GLVFXVV�PHFKDQLFV� HGXFDWLRQ� LQ� 78�'HOIW� %DFKHORU�
SURJUDPPHV�DQG�WKH�FKDOOHQJHV�IDFHG�LQ�WHDFKLQJ�WKLV�VXEMHFW��
�

 
)LJXUH���+DQGV�RQ�DFWLYLWLHV�RI�WKH�PHFKDQLFV�WHDFKHUV�VRFLDO�OXQFK�HYHQW�

7KH�KDQGV�RQ�ILUVW�DFWLYLW\���$IWHU�DOO��ZKDW�LV�0HFKDQLFV�UHDOO\�DOO�DERXW"��FKDOOHQJHG�DWWHQGHHV�
WR� GHILQH� WKH� HVVHQFH� RI� PHFKDQLFV� LQ� MXVW� RQH� VHQWHQFH�� 7KH� VHFRQG� DFWLYLW\�� �0DSSLQJ�
0HFKDQLFV��� LQYROYHG� FUHDWLQJ� D� PLQG� PDS� RI� WKH� IXQGDPHQWDO� FRQFHSWV� RI� WKH� GLVFLSOLQH��
SURYLGLQJ� D� FRPSUHKHQVLYH� YLHZ� RI� PHFKDQLFV�� DQG� KHOSLQJ� DWWHQGHHV� GLVFXVV� KRZ� WKH�
FRQFHSWV� DUH� LQWHUFRQQHFWHG�� 7KH� WKLUG� DFWLYLW\�� �7HDFKLQJ� 0HFKDQLFV��� ZDV� D� SOHQDU\�
GLVFXVVLRQ�FHQWUHG�RQ� WKH� FKDOOHQJHV�RI� WHDFKLQJ� WKH� IXQGDPHQWDO� FRQFHSWV�RI�PHFKDQLFV��
7KHVH�KDQGV�RQ�DFWLYLWLHV�VHUYHG�DV�D�QHWZRUNLQJ�SODWIRUP��SURPRWHG�FROODERUDWLRQ�EHWZHHQ�
WHDFKHUV��DQG�KHOSHG� WKH�GHYHORSPHQW�RI�D�FRPPRQ�YLVLRQ�RQ�PHFKDQLFV�HGXFDWLRQ�DW�78�
'HOIW��
�
'XULQJ� WKH� ILQDO� SOHQDU\� VHVVLRQ�� WHDFKHUV� DOVR� H[SUHVVHG� WKHLU� HQWKXVLDVP� IRU� MRLQLQJ� WKH�
0HFKDQLFV�7HDFKHUV�6RFLDO�&OXE��7KH�WHDFKHUV�ZHUH�GHWHUPLQHG�WR�FRQWLQXH�ZRUNLQJ�WRJHWKHU�
WR�GHYHORS�D�VKDUHG�YLVLRQ�IRU�PHFKDQLFV�HGXFDWLRQ�DQG�QHZ�HGXFDWLRQDO�SURMHFWV��7R�DFKLHYH�
WKHVH� JRDOV�� WKH\� DJUHHG� WR� PHHW� HYHU\� VL[� ZHHNV� GXULQJ� OXQFK� EUHDNV� LQ� WKH� XSFRPLQJ�
DFDGHPLF�\HDU��7KH\�H[SUHVVHG�LQWHUHVW�LQ�GHOYLQJ�GHHSHU�LQWR�WKH�IXQGDPHQWDO�FRQFHSWV�DQG�
VNLOOV�RI�PHFKDQLFV��ZLWK�D� IRFXV�RQ�WKH�FKDOOHQJHV�DQG�EHVW�SUDFWLFHV�RI� WHDFKLQJ�WKHP�� ,Q�
DGGLWLRQ�� WKH� WHDFKHUV� FRPPLWWHG� WR� FRQWLQXLQJ� WKH� GHYHORSPHQW� RI� WKH� RSHQ� UHSRVLWRU\� RI�
PHFKDQLFV�OHDUQLQJ�PDWHULDOV��
�
�
OPERATING 
 
,Q�WKH�����������DFDGHPLF�\HDU��WKH�0HFKDQLFV�7HDFKHUV�6RFLDO�&OXE�LV�RSHUDWLQJ�DV�SODQQHG��
$V�RI�$SULO�������WKH�FOXE�KDV�SXEOLVKHG�IRXUWHHQ�PRQWKO\�QHZVOHWWHUV�WKDW�IHDWXUH�UHSRUWV�RQ�
&R3�DFWLYLWLHV���WHDFKHU�RI�WKH�PRQWK��LQWHUYLHZV��DQG�LQVLJKWV�LQWR�XVHIXO�HGXFDWLRQDO�WKHRULHV��
)RXU�NH\�DFWLYLWLHV�KDYH�EHHQ�KRVWHG��LQFOXGLQJ����WKH�FR�GHYHORSPHQW�RI�FRQFHSW�PDSV�XVLQJ�
DQ�LQ�KRXVH�78�'HOIW�FRQFHSW�PDSSLQJ�WRRO�WR�DLG�VWXGHQWV� LQ�QDYLJDWLQJ�WKHLU� OHDUQLQJ�����D�
QHWZRUNLQJ�HYHQW�WR�JDWKHU�WHDFKHU�IHHGEDFN�DQG�DVSLUDWLRQV�IRU�WKH�FRPPXQLW\�����D�JXHVW�
H[SHUW�OHFWXUH�RQ�GHVLJQLQJ�DQG�LPSOHPHQWLQJ�LQ�FODVV�GHPRQVWUDWLRQV�IRU�PHFKDQLFV��DQG����
D�OHFWXUH�E\�WZR�PHPEHUV�RI�WKH�FRPPXQLW\�VKDULQJ�WKHLU�DSSURDFK�WR�IRUPDWLYH�DVVHVVPHQW�
DQG�WKHLU�LQVLJKWV�IURP�FUHDWLQJ�D�VKDUHG�TXHVWLRQ�EDQN�XVLQJ�DQ�H�OHDUQLQJ�DVVHVVPHQW�WRRO���

�
���



7KURXJK�WKH�DIWHU�HYHQW�VXUYH\V��WHDFKHUV�KDYH�UHSRUWHG�WKDW�WKH\�DUH�HDJHU�WR�LPSOHPHQW�WKH�
QHZ�GLVFXVVHG�VWUDWHJLHV�LQ�WKHLU�FRXUVHV�DQG�WKDW�WKH\�KDYH�EHHQ�PHHWLQJ�QHZ�FROOHDJXHV��
ZLWK�VRPH� WHDFKHUV�HYHQ�EHJLQQLQJ� WR�FROODERUDWH�RQ�QHZ�HGXFDWLRQDO�SURMHFWV�ZLWKRXW� WKH�
GLUHFW�LQYROYHPHQW�RI�WKH�35,0(&+�FRUH�WHDP��7KHVH�SUHOLPLQDU\�UHVXOWV�DUH�HQFRXUDJLQJ�DQG�
LQ�DOLJQPHQW�ZLWK�WKH�35,0(&+�REMHFWLYHV��
�
 
DISCUSSION AND CONCLUSIONS 
�
:KHQ�WKH�SUHOLPLQDU\�JRDO�IRU�35,0(&+�ZDV�GHHPHG�XQDFKLHYDEOH��WKH�SURMHFW�KDG�WR�EH�UH�
VFRSHG��'XULQJ� WKH�FRQFHLYLQJ�SKDVH��35,0(&+�FRQGXFWHG�DQ�H[SORUDWRU\�DQDO\VLV�DFURVV�
IDFXOWLHV�WR�JDLQ�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�HGXFDWLRQDO�FRQWH[W��,Q�UHWURVSHFW��DSSURDFKLQJ�
WKLV�SKDVH�ZLWKRXW�D�SUHFRQFHLYHG�VROXWLRQ� LQ�PLQG�ZDV�WKH�ULJKW�GHFLVLRQ��7KLV�DOORZHG�WKH�
35,0(&+� WHDP� WR� WKRURXJKO\� DQDO\VH� WKH� FRQWH[WXDO� QHHGV�DQG� UHDOLVH� WKH� LPSRUWDQFH�RI�
FROODERUDWLQJ�ZLWK� WHDFKHUV� IRU� WKH�VXFFHVV�RI� WKH� LQWHUYHQWLRQ��'XULQJ�WKH�GHVLJQLQJ�SKDVH��
35,0(&+� KHOG� IUHTXHQW� ZRUNVKRSV� ZLWK� D� VPDOO� JURXS� RI� VWDWLFV� WHDFKHUV� WR� GHVLJQ� WKH�
LQWHUYHQWLRQ�SURMHFW�FROODERUDWLYHO\��%DVHG�RQ� WKH�RXWFRPHV�RI� WKHVH�ZRUNVKRSV��35,0(&+�
LGHQWLILHG� WKH� VWXGHQWV
� LQVXIILFLHQW� FRQFHSWXDO� XQGHUVWDQGLQJ� RI� PHFKDQLFV� DV� D� SRWHQWLDO�
GRPDLQ�IRU�GHYHORSLQJ�D�&R3��ZKLFK�ZRXOG�SURYLGH��GRPDLQ�VSHFLILF��VXSSRUW�IRU�WKH�WHDFKHUV�
DQG�SURPRWH� WKH� LPSOHPHQWDWLRQ�RI�QHZ� WHDFKLQJ�VWUDWHJLHV� WR�KHOS�PRUH�VWXGHQWV�DGRSW�D�
GHHS�DSSURDFK�WR�OHDUQLQJ��LQ�DFFRUGDQFH�ZLWK�WKH�WZR�35,0(&+�REMHFWLYHV��,Q�-XQH�������
35,0(&+�ODXQFKHG�WKH�0HFKDQLFV�7HDFKHUV�6RFLDO�&OXE��DQG�VHYHUDO�PHFKDQLFV�WHDFKHUV�
MRLQHG� WKH�&R3��7KH�GHYHORSPHQW�RI� WKH�0HFKDQLFV�7HDFKHUV�6RFLDO�&OXE� WRRN�D� WRWDO�RI���
PRQWKV��VWDUWLQJ�IURP�WKH�FRQFHLYLQJ�SKDVH�WR�WKH�LPSOHPHQWLQJ�VWDJH��6LQFH�6HSWHPEHU�������
WKH�FOXE�KDV�EHHQ�RSHUDWLQJ�DFFRUGLQJ�WR�SODQ��7KH�WHDP
V�IXWXUH�IRFXV�LV�WR�IRVWHU�HYHQ�PRUH�
RZQHUVKLS� DQG� DFWLYH� LQYROYHPHQW� LQ� WKH� &R3� RSHUDWLRQV� DPRQJ� WHDFKHUV�� WR� HQVXUH� WKH�
VXVWDLQDELOLW\�RI�WKH�FOXE�DIWHU�WKH�35,0(&+�WHDP�GLVVROYHV��
�
,Q� FRQFOXVLRQ�� WKH� 0HFKDQLFV� 7HDFKHUV� 6RFLDO� &OXE� LV� WDFNOLQJ� WKH� QHHG� IRU� LQQRYDWLRQ� LQ�
PHFKDQLFV� HGXFDWLRQ� DW� 78� 'HOIW� E\� IRVWHULQJ� FROODERUDWLRQ� DQG� HQKDQFLQJ� WKH� WHDFKLQJ�
FRPSHWHQFH� RI� PHFKDQLFV� WHDFKHUV�� LQ� DFFRUGDQFH� ZLWK� &',2� 6WDQGDUG� ���� 7KH� WHDFKHU�
FHQWUHG�DSSURDFK�DOORZHG�WKH�WHDP�WR�GHYHORS�D�VROXWLRQ�WKDW�LV�YDOXHG�E\�WKH�WHDFKHUV�DQG�
KDV�DOUHDG\�VKRZQ�SURPLVLQJ�UHVXOWV�LQ�LQQRYDWLQJ�WKHLU�WHDFKLQJ�SUDFWLFH��7KH�DXWKRUV�EHOLHYH�
WKDW�WKH�LQVLJKWV�DQG�H[SHULHQFHV�VKDUHG�LQ�WKLV�SDSHU�FDQ�EH�RI�JUHDW�YDOXH�IRU�XQLYHUVLWLHV�
DQG�IDFXOWLHV�ORRNLQJ�WR�HQKDQFH�WKH�WHDFKLQJ�FRPSHWHQFH�RI�WKHLU�PHPEHUV�E\�LPSOHPHQWLQJ�
D�&R3��
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7KH�35,0(&+�SURMHFW�KDV�EHHQ�IXQGHG�E\�78�'HOIW�6WXGHQW�&RXQFLO�DQG�E\�78�'HOIW�(GXFDWLRQ�
DQG� 6WXGHQWV� $IIDLUV� RIILFH�� ZKR� DOORFDWHG� H[WUD� 1DWLRQDDO� 3URJUDPPD� 2QGHUZLMV� �132��
IXQGLQJ�WR�LW��
 
REFERENCES 
�
%LJJV��-����������(QKDQFLQJ�WHDFKLQJ�WKURXJK�FRQVWUXFWLYH�DOLJQPHQW��+LJKHU�(GXFDWLRQ������������±
�����KWWSV���GRL�RUJ���������%)����������
&DER��$���	�.ODDVVHQ��5����������$FWLYH�OHDUQLQJ�LQ�UHGHVLJQLQJ�PDWKHPDWLFV�FRXUVHV�IRU�HQJLQHHULQJ�
VWXGHQWV��7KH���WK�,QWHUQDWLRQDO�&',2�&RQIHUHQFH��.DQD]DZD��-DSDQ��

�
���

https://doi.org/10.1007/BF00138871


&DER��$���	�.ODDVVHQ��5����������7KH�LQIOXHQFH�RI�7HDFKHU�FXHV�RQ�VHOI�GLUHFWHG�/HDUQLQJ�LQ�0DWK�
(GXFDWLRQ��7KH���WK�,QWHUQDWLRQDO�&',2�&RQIHUHQFH��$DUKXV��'HQPDUN��
&iUGHQDV��&���0DUWtQH]��&���	�0XxR]��0���������%ULQJLQJ�$FWLYH�/HDUQLQJ�LQWR�(QJLQHHULQJ�&XUULFXOD��
&UHDWLQJ�D�7HDFKLQJ�&RPPXQLW\��7KH��WK�,QWHUQDWLRQDO�&',2�&RQIHUHQFH��0,7��86$��
.LOVWUXS��0���+HOOJUHQ��/���	�$QGHUVVRQ��3����������³*RRG�7HDFKLQJ�3UDFWLFH´�DW�'78�6\VWHPV�%LRORJ\���
6XVWDLQLQJ�TXDOLW\�LQ�WHDFKLQJ�DQG�OHDUQLQJ��3URFHHGLQJ�RI�WKH��WK�,QWHUQDWLRQDO�&',2�&RQIHUHQFH��
'78��'HQPDUN��
/R\HU��6���	�0DXUHLUD��1����������$�IDFXOW\�WHDFKLQJ�FRPSHWHQFH�HQKDQFHPHQW�PRGHO��D�PHQWRULQJ�
DSSURDFK��3URFHHGLQJ�RI�WKH���WK�,QWHUQDWLRQDO�&',2�&RQIHUHQFH��%DUFHORQD��6SDLQ��
0DOPTYLVW��-���(GVWU|P��.���	�5RVpQ��$����������&',2�6WDQGDUGV����±8SGDWHV�WR�WKH�&RUH�&',2�
6WDQGDUGV����WK�,QWHUQDWLRQDO�&',2�&RQIHUHQFH��&KDOPHUV�87��6ZHGHQ��
0F.HQQH\��6���	�5HHYHV��7����������&RQGXFWLQJ�HGXFDWLRQDO�GHVLJQ�UHVHDUFK����QG�HG���5RXWOHGJH��
KWWSV���GRL�RUJ������������������������
0LQLVWHU�YDQ�2QGHUZLMV����������5HWULHYHG�IURP�KWWSV���ZZZ�QSRQGHUZLMV�QO�PER�HQ�KR�
:HQJHU�7UD\QHU��(���	�:HQJHU�7UD\QHU��%����������,QWURGXFWLRQ�WR�FRPPXQLWLHV�RI�SUDFWLFH��5HWULHYHG�
IURP�KWWSV���ZZZ�ZHQJHU�WUD\QHU�FRP�LQWURGXFWLRQ�WR�FRPPXQLWLHV�RI�SUDFWLFH��
7HFKQLVFKH�8QLYHUVLWHLW�'HOIW����������:KDW�LV�WKH�6WXGHQW�&RXQFLO"�5HWULHYHG�IURP�
KWWSV���ZZZ�WXGHOIW�QO�HQ�VWXGHQW�OHJDO�SRVLWLRQ�VWXGHQW�SDUWLFLSDWLRQ�VWXGHQW�FRXQFLO�ZKDW�LV�WKH�
VWXGHQW�FRXQFLO�
�
BIOGRAPHICAL INFORMATION 
 
Marta Gavioli� KROGV�DQ�06F�GHJUHH� LQ�(OHFWULFDO�(QJLQHHULQJ�� DQG� VKH� LV� FXUUHQWO\� D�3K'�
FDQGLGDWH�LQ�WKH�ILHOG�RI�(QJLQHHULQJ�(GXFDWLRQ��+HU�UHVHDUFK�SURMHFW�IRFXVHV�RQ�FRQFHSWXDO�
XQGHUVWDQGLQJ� RI� PHFKDQLFV�� 6LQFH� 2FWREHU� ����� VKH� OHDGV� 35,0(&+�� 35RJUDPPH� RI�
,QQRYDWLRQ� LQ� 0(&+DQLFV� HGXFDWLRQ� DW� 78� 'HOIW�� D� XQLYHUVLW\�ZLGH� LQLWLDWLYH� WR� LQQRYDWH�
PHFKDQLFV� HGXFDWLRQ� WRJHWKHU� ZLWK� WKH� PHFKDQLFV� WHDFKHUV�� $V� VXFK�� VKH� LV� LQYROYHG� LQ�
GHYHORSLQJ�WDLORUHG�HGXFDWLRQDO�SURMHFWV��ZRUNVKRSV�DQG�HYHQWV��DQG�FRRUGLQDWLQJ�D�JURZLQJ�
JURXS�RI�SHRSOH�LQYROYHG�LQ�WKH�SURFHVV��
�
Grant Penny�KROGV�DQ�0$�GHJUHH� LQ�2QOLQH�DQG�'LVWDQFH�(GXFDWLRQ��+H� LV�DQ�HGXFDWLRQDO�
DGYLVRU��ZRUNLQJ�DW�78�'HOIW�LQ�(GXFDWLRQ�DQG�6WXGHQW�$IIDLUV�RQ�HGXFDWLRQDO�LQQRYDWLRQ�DQG�
VWXGHQW�VXFFHVV��+LV�FXUUHQW�IRFXV�DUHDV�LQFOXGH�WUDQVIHUUDEOH�VNLOOV��SHHU�WR�SHHU�GHYHORSPHQW��
DQG�IXWXUH�HGXFDWLRQ�SROLF\��6LQFH������KH�KDV�EHHQ�ZRUNLQJ�RQ�35,0(&+��35RJUDPPH�RI�
,QQRYDWLRQ� LQ� 0(&+DQLFV� HGXFDWLRQ� DW� 78� 'HOIW�� D� XQLYHUVLW\�ZLGH� LQLWLDWLYH� WR� LQQRYDWH�
PHFKDQLFV�HGXFDWLRQ�WRJHWKHU�ZLWK�WKH�PHFKDQLFV�WHDFKHUV��
 
:H�WKDQN�$XNMH�.DVWHOLMQ�DQG�+DQV�+HOOHQGRRUQ��ERWK�SDUW�RI�WKH�35,0(&+�LQLWLDWLQJ�WHDP��IRU�
FRPPHQWV�WKDW�JUHDWO\�LPSURYHG�WKH�PDQXVFULSW��
�
Corresponding author 
 
0DUWD�*DYLROL�
'HOIW�8QLYHUVLW\�RI�7HFKQRORJ\���
)DFXOW\�RI�0HFKDQLFDO��0DULWLPH�DQG�
0DWHULDOV�(QJLQHHULQJ���
0HNHOZHJ��������&'�'HOIW�
1(7+(5/$1'6��
P�JDYLROL#WXGHOIW�QO�

 
7KLV�ZRUN�LV�OLFHQVHG�XQGHU�D�&UHDWLYH�
&RPPRQV�$WWULEXWLRQ�1RQ&RPPHUFLDO�
1R'HULYDWLYHV�����,QWHUQDWLRQDO�/LFHQVH��
 

�

�
���

https://doi.org/10.4324/9781315105642
https://www.nponderwijs.nl/mbo-en-ho
https://www.wenger-trayner.com/introduction-to-communities-of-practice/
https://www.tudelft.nl/en/student/legal-position/student-participation/student-council/what-is-the-student-council
https://www.tudelft.nl/en/student/legal-position/student-participation/student-council/what-is-the-student-council
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/

