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ABSTRACT 
�
,Q� WKH� FRQWH[W� RI� HQJLQHHULQJ� HGXFDWLRQ�� WKHUH� KDV� EHHQ� D� WXUQ� WRZDUG� VHHLQJ� WKH� IXWXUH�
HQJLQHHU� DV� DQ� DJHQW� LQ� VRFLHW\�� UHVROYLQJ� SHUFHLYLQJO\� PRUH� FRPSOH[� SUREOHPV�� RIWHQ� LQ�
FRRSHUDWLRQ�ZLWK�UHSUHVHQWDWLYHV�IURP�RWKHU�SURIHVVLRQV��6LPXOWDQHRXVO\��WKLV�PRUH�V\VWHP�
SHUVSHFWLYH�DQG�FLWL]HQ�RULHQWHG�WXUQ�LQ�HQJLQHHULQJ�HGXFDWLRQ�FRQQHFWV�WKH�HGXFDWLRQ�FORVHU�
WR�WKH�LGHD�RI�%LOGXQJ��ZKHUH�VWXGHQWV�DUH�H[SHFWHG�QRW�RQO\�WR�EHFRPH�SUDFWLWLRQHUV�RI�D�FUDIW��
EXW� DOVR� DFWLYH� SDUWLFLSDQWV� LQ� VRFLHW\�� 7KLV� SDSHU� GLVFXVVHV� WKH� FRQWHQWLRXV� UHODWLRQVKLS�
EHWZHHQ�WKH�FRQFHSWV�RI�%LOGXQJ�DQG�XVHIXOQHVV��ZKHUH�D�WKHRUHWLFDO�GLVFXVVLRQ�FRQWUDVWLQJ�
GLIIHUHQW�WUDGLWLRQV�DQG�IRUPV�RI�%LOGXQJ�LV�LOOXPLQDWHG�E\�GDWDVHWV�IURP�������VW�\HDU�EDFKHORU�
HQJLQHHULQJ�VWXGHQWV�DFURVV�IRXU�FRQVHFXWLYH�\HDUV�DQG�WKHVH�VWXGHQWV¶�PRWLYDWLRQV�WRZDUG�
%LOGXQJ�RULHQWHG�WRSLFV��7KH�VWXGHQWV¶�SURIHVVLRQ�RULHQWHG�PRWLYDWLRQV�DQG�RULHQWDWLRQ�WRZDUG�
XVHIXOQHVV�VXJJHVW�WKDW�D�%LOGXQJ�RULHQWHG�HGXFDWLRQ�EDVHG�RQ�WKH�LGHD�WKDW�WKHUH�LV�D�FRQIOLFW�
EHWZHHQ�XVHIXOQHVV�DQG�%LOGXQJ�ZLOO�EH�XQVXFFHVVIXO�LQ�PRWLYDWLQJ�WKHVH�VWXGHQWV�WR�HQJDJH�
WKHPVHOYHV� LQ� VRFLHW\�� $Q� HGXFDWLRQ� IRU� HQJLQHHULQJ� %LOGXQJ� VKRXOG� WKXV� EH� EDVHG� RQ�
LQWHJUDWLQJ�WKH�LGHDV�RI�XVHIXOQHVV�LQWR�WKH�FRQFHSW�RI�%LOGXQJ��
�
�
KEYWORDS 
�
%LOGXQJ��6\VWHPV�SHUVSHFWLYH��8VHIXOQHVV��6WDQGDUGV����������
�
�
INTRODUCTION 
�
7KH�UHODWLRQVKLS�EHWZHHQ�HQJLQHHULQJ�DQG�%LOGXQJ�KDV�ORQJ�EHHQ�FRQWHQWLRXV��DQG�E\�VRPH�
HYHQ�VHHQ�DV�FRQWUDU\��$FFRUGLQJ�WR�6M|VWU|P�HW�DO����������:LOKHOP�9RQ�+XPEROGW�PDLQWDLQHG�
WKDW� ODQJXDJH�ZDV� WKH�PDLQ�PDQLIHVWDWLRQ� RI�%LOGXQJ�� DQG� GXH� WR� KLV� LQIOXHQWLDO� SRVLWLRQ� LQ�
DFDGHPLD�� WKLV� OHG� WR� WKH� GLVPLVVDO� RI� WKH� QDWXUDO� VFLHQFHV¶� FRQWULEXWLRQ� WR�%LOGXQJ�� IRU� WKH�
EHQHILW�RI� WKH�KXPDQLWLHV��7RZDUGV�WKH�HQG�RI�KLV� LQIOXHQWLDO������ERRN�RQ�%LOGXQJ��'LHWULFK�
6FKZDQLW]�H�J��GHVFULEHV�WZR�KLJK�VFKRRO�VZHHWKHDUWV��6DELQH�DQG�7RUVWHQ�ZKR�SODQ�WR�JHW�
PDUULHG�DIWHU� WKHLU�VWXGLHV��6DELQH�JRHV� WR�+DPEXUJ� WR�VWXG\�SV\FKRORJ\��*HUPDQ��DQG�DUW�
KLVWRU\��ZKLOH�7RUVWHQ�PRYHV�WR�$DFKHQ�WR�VWXG\�PHFKDQLFDO�HQJLQHHULQJ��:KLOH�6DELQH�JDLQV�
LQVLJKW� LQWR� WKH� IRXQGDWLRQV� RI� FRPPXQLFDWLRQ� DQG� WKH� V\PEROLF� V\VWHPV� RI� FXOWXUH� DQG� LV�
WUDQVIRUPHG�DV�D�SHUVRQ��7RUVWHQ�OHDUQV�KRZ�WR�EXLOG�PDFKLQHV��:KHQ�WKH\�PHHW�DJDLQ�DIWHU�
WKHLU�VWXGLHV��6DELQH�WKLQNV�7RUVWHQ�VRXQGV�OLNH�D�1HDQGHUWKDO�DQG�EUHDNV�RII�WKH�HQJDJHPHQW�
�6FKZDQLW]���������
�
7KLV� UHIOHFWV� D� YLHZ� ZKHUH� WKH� SUDFWLFDO� NQRZOHGJH� RI� WKH� HQJLQHHU� LV� SUHVHQWHG� DV� WKH�
DQWLWKHVLV� WR�%LOGXQJ�� DQG�DV�ZH�ZLOO� VHH� WKLV� YLHZ� LV� URRWHG� LQ�D�GHHSHU� YLHZ�ZLWKLQ� VRPH�
WUDGLWLRQV�RI�%LOGXQJ�ZKHUH�QRWLRQV�RI�XWLOLW\�DQG�XVHIXOQHVV�DUH�VHHQ�DV�FRQIOLFWLQJ�ZLWK�%LOGXQJ��
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2WKHU� WUDGLWLRQV�� KRZHYHU�� VHH� LW� GLIIHUHQWO\�� DQG�ZLWKLQ�PRUH� UHFHQW� UHIRUPV�RI� HQJLQHHULQJ�
HGXFDWLRQ�LQ�VHYHUDO�FRXQWULHV��%LOGXQJ�RULHQWHG�YLHZV�KDYH�EHHQ�YHU\�SUHVHQW��
�
�
THEORY 
 
,Q� WKH� FRQWH[W� RI� HYHU\GD\� KLJKHU� HGXFDWLRQ�� WKH� FRQFHSW� RI� µXVHIXOQHVV¶� VHHPV� WR� EH�
DVVRFLDWHG�ZLWK� WKH�H[SHFWDWLRQ�RI�D�FHUWDLQ�VNLOO�RU�SLHFH�RI� LQIRUPDWLRQ�WR�EH�DSSOLFDEOH�RU�
UHOHYDQW� LQ� IXWXUH� SURIHVVLRQDO� FRQWH[WV�� :KDW� LV� SHUFHLYHG� DV� µXVHIXO¶� IRU� DQ� HQJLQHHU� LV�
GHSHQGHQW�RQ�WKH�SHUFHLYHG�UROHV�HQJLQHHUV�ZLOO�KDYH�LQ�VRFLHW\��$�FRPPRQ�SHUFHSWLRQ�RI�WKH�
ZRUOG�RXU�HQJLQHHULQJ�VWXGHQWV�DUH�SDUW�RI�DQG�HYHQWXDOO\�ZLOO�HQWHU�DV�SURIHVVLRQDO�DJHQWV�
FRXOG�EH�GHVFULEHG�DV�D�VRFLDO�ZRUOG�RI�FRPSOH[LW\��LQ�WHUPV�RI�SUREOHPV��LQWHUHVWV��WKH�SDFH�
RI� FKDQJH�� DQG� FRQVHTXHQFHV�� D�ZRUOG�ZKLFK�(OPRVH� DQG�5RWK� ������� GHVFULEH� DV� D� ULVN�
VRFLHW\��7KLV�GHVFULSWLRQ� UHVRQDWHV�ZLWK� UHFHQW�SROLF\�GRFXPHQWV�RQ�HQJLQHHULQJ�HGXFDWLRQ�
�8+5�� ������� ,Q� WKLV� SHUVSHFWLYH�� UHVROXWLRQV� WR� SUREOHPV� DUH� WKH� UHVXOWV� RI� FROODERUDWLRQ�
DPRQJ�SURIHVVLRQDOV� IURP�GLIIHUHQW�GLVFLSOLQHV�±�UHDO�ZRUOG�SUREOHPV�DUH�UDUHO\� UHVROYHG�E\�
UHSUHVHQWDWLYHV�RI�RQH�GLVFLSOLQH��OHW�DORQH�LQGLYLGXDO�UHSUHVHQWDWLYHV��*UDVVR��%XUNLQV��+HOEOH��
	�0DUWLQHOOL���������7KLV�SHUVSHFWLYH� LPSOLHV� WKDW� WKH�VFRSH�RI�ZKDW� LV�FRQVLGHUHG�XVHIXO�RU�
UHOHYDQW�IRU�DQ�HQJLQHHU�LV�H[WHQGHG��ZKLFK�LQ�WXUQ�FDOOV�IRU�VHYHUDO�HQJLQHHULQJ�µSURILOHV¶��DV�
GHVFULEHG�E\�.DPS�DQG�.ODDVVHQ���������([DPSOHV�RI�WKLV�H[WHQVLRQ�DUH�HWKLFDO��DHVWKHWLFDO��
HFRQRPLF��HQYLURQPHQWDO��DQG�VXVWDLQDEOH�FRQVLGHUDWLRQV��
�
7R�JHW�D�EHWWHU�JUDVS�RI� WKH�FRQFHSW�RI�%LOGXQJ��DQG�ZKHUH�D�%LOGXQJ�IRU�HQJLQHHUV�FDQ�EH�
SRVLWLRQHG�� ZH� FDQ� ORRN� ERWK� DW� GLIIHUHQW� WUDGLWLRQV� DQG� IRUPV� RI� %LOGXQJ� IURP� SUHYLRXV�
VFKRODUVKLS��%LOGXQJ�LV�D�FRQFHSW�WKDW�FDQ�EH�KDUG�WR�GHILQH�FRQFLVHO\��EXW�PDQ\�GHVFULSWLRQV�
FRQQHFW�WKH�WHUP�WR�HGXFDWLRQ�PDNLQJ�QRW�RQO\�SURIHVVLRQDOV�ZKR�DUH�VNLOOHG�DW�WKHLU�FUDIW�EXW�
DOVR�DFWLYH�DQG�HQJDJHG�FLWL]HQV��$GOHU��������.ODINL���������FRQWULEXWLQJ�ZLWK�WKHLU�SURIHVVLRQDO�
H[SHUWLVH�IRU�WKH�EHWWHUPHQW�RI�VRFLHW\��7KLV�DFFRXQW�RI�%LOGXQJ�ILWV�ZHOO�ZLWK�WKH�SHUFHSWLRQ�RI�
WKH�UROH�RI�RXU�IXWXUH�HQJLQHHUV��%LOGXQJ�DQG�DQ�H[WHQGHG�QRWLRQ�RI�XVHIXOQHVV�VHHP�WR�FRLQFLGH�
LQ� WKLV� SHUVSHFWLYH��+RZHYHU�� WKLV� UHODWLRQVKLS� KDV� KLVWRULFDOO\� EHHQ� FRQWHQWLRXV�� DV�ZH�ZLOO�
GLVFXVV�EHORZ��
�
%XLOGLQJ� RQ� SUHYLRXV� ZRUN� E\� *XVWDYVVRQ� �*XVWDYVVRQ�� ������ ������ DQG� %XUPDQ� �������
6M|VWU|P�HW�DO���������GHVFULEHV�ILYH�WUDGLWLRQV�RI�%LOGXQJ�����D�FODVVLFDO�%LOGXQJ�EDVHG�RQ�WKH�
LGHDV� E\� :LOOKHOP� 9RQ� +XPEROGW�� ZKLFK� LV� GHVFULEHG� DV� D� SURFHVV� ZKHUH� WKH� LQGLYLGXDO�
GHYHORSV� WKURXJK� HGXFDWLRQ�� ��� DQ� $QJOR�$PHULFDQ� WUDGLWLRQ� RI� OLEHUDO� HGXFDWLRQ�� ZKHUH�
KXPDQLVP�DQG�JHQHUDOL]DWLRQ�DUH�FHQWUDO�YDOXHV��RIWHQ�DVVRFLDWHG�ZLWK�D�FODVVLFDO�FDQRQ�RI�
WRSLFV�� ��� WKH� OHVV� DFDGHPLFDOO\� RULHQWHG� 6FDQGLQDYLDQ� IRON�%LOGXQJ�� ZKLFK� IRFXVHG� RQ� D�
%LOGXQJ�IRU�DOO�FLWL]HQV��QRW� MXVW� IRU� WKH�IRUPDOO\�HGXFDWHG�����D�GHPRFUDWLF�HGXFDWLRQ��ZKLFK�
DOVR� IRFXVHG� RQ� WKH� FROOHFWLYH� DVSHFW�� DOEHLW� WRZDUGV� IRUPDO� VFKRROLQJ�� DQG� ��� D� FULWLFDO�
KHUPHQHXWLF� %LOGXQJ� RU� $OOJHPHLQELOGXQJ�� ZKLFK� VKDUH� VLPLODULWLHV� ZLWK� IRON�%LOGXQJ�� L�H���
%LOGXQJ�IRU�DOO�FLWL]HQV��ZLWK�DQ�H[SOLFLW�HPSKDVLV�RQ�%LOGXQJ�LQ�DOO�KXPDQ�FDSDFLWLHV��
�
2QH�RI�WKH�ILUVW�WKLQJV�WR�QRWLFH�IURP�WKLV�LQLWLDO�VXPPDU\�LV�D�SURJUHVVLRQ�IURP�HPSKDVL]LQJ�
%LOGXQJ�DV�DQ�LQGLYLGXDO�SURFHVV�RI�HPDQFLSDWLRQ��WR�VHHLQJ�%LOGXQJ�DV�D�FROOHFWLYH�SURFHVV�
ERWK�RI�HPDQFLSDWLRQ��EXW�DOVR�WRZDUG�WKH�EHWWHUPHQW�RI�VRFLHW\��7KH�ODWWHU�LV�LQ�OLQH�ZLWK�FXUUHQW�
LGHDOV�ZLWKLQ�1RUZHJLDQ�HQJLQHHULQJ�HGXFDWLRQ��FDOOLQJ�IRU�DQ�HQJLQHHULQJ�HGXFDWLRQ�WKDW�H�J��
³IDFLOLWDWHV� WKH� LQWHUDFWLRQ� EHWZHHQ� HWKLFV�� HQYLURQPHQW�� WHFKQRORJ\�� LQGLYLGXDO� DQG� VRFLHW\´�
�8+5��������S�������DQG�ZLWK�WKH�H[SHFWHG�GHYHORSPHQW�RI�WKH�IXWXUH�RI�HQJLQHHULQJ�HGXFDWLRQ�
LQWHUQDWLRQDOO\��*UDKDP��������S�������
�
,Q�DGGLWLRQ��ZH�FDQ�VHSDUDWH� LGHDV�DERXW�%LOGXQJ� LQ�GLIIHUHQW� IRUPV��:ROIJDQJ�.ODINL�� LQ�DQ�
LQIOXHQWLDO�SDSHU�IURP�������XSGDWHG�LQ��������GHVFULEHV�D�GLIIHUHQFH�EHWZHHQ�PDWHULDO�DQG�
IRUPDO�WKHRULHV�RI�%LOGXQJ��.ODINL���������7KH�PDWHULDO�WKHRULHV�GHDO�ZLWK�WKH�FRQWHQWV�RI�%LOGXQJ��
L�H���NQRZOHGJH�DQG�VNLOOV�� ,Q�FRQWUDVW��WKH�IRUPDO� WKHRULHV�FRQFHQWUDWH�RQ�WKH�SHUVRQ�WKDW� LV�
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JRLQJ� WKURXJK� D� SURFHVV� RI� %LOGXQJ�� 7KHVH� WZR� WKHRULHV� FDQ� DOVR� EH� FRQQHFWHG� WR� WKH�
FRQWHPSRUDU\�HGXFDWLRQDO�SKLORVRSKLHV�RI�HVVHQWLDOLVP�DQG�SURJUHVVLYLVP��ZKHUH�WKH�IRUPHU��
OLNH�PDWHULDO�WKHRULHV�RI�%LOGXQJ��DUH�FXUULFXOXP�RULHQWHG��ZKLOH�WKH�ODWWHU�FRQFHQWUDWHV�RQ�WKH�
IRUPDWLRQ�RI�WKH�VWXGHQW��VLPLODU�WR�WKH�IRUPDO�WKHRULHV�RI�%LOGXQJ��8S�DJDLQVW�ERWK�WKHVH�WZR�
WKHRULHV��.ODINL�VHWV�KLV�FRQFHSW�RI�FDWHJRULFDO�%LOGXQJ��LQ�ZKLFK�WKH�LQGLYLGXDO�DQG�WKH�ZRUOG�
VLPXOWDQHRXVO\� RSHQ� WKHPVHOYHV� XS� WR� RQH� DQRWKHU� �.ODINL�� ������ S�� ������ 6M}VWU}P� HW�DO��
�6M|VWU|P� HW� DO��� ������ RQ� WKH� RWKHU� KDQG� FRPSOHPHQWV� WKHVH� WZR� WKHRULHV� ZLWK�
UHFRQVWUXFWLRQLVP�� VKLIWLQJ� WKH� IRFXV� RI� D� %LOGXQJ�RULHQWHG� HGXFDWLRQ� WRZDUG� WKH� HIIHFWV� D�
NQRZOHGJHDEOH�VWXGHQW�FDQ�KDYH�RQ�VRFLHW\�WKURXJK�FULWLFDO�FLWL]HQVKLS��7KLV�LV�LQ�OLQH�ZLWK�D�
SHUVSHFWLYH� IURP� -RQ� +HOOHVQHV�� GHVFULELQJ� %LOGXQJ� DV� WKH� SURFHVV� RI� FRQQHFWLQJ� WKH�
SURIHVVLRQDO� ODQJXDJH� WR� WKH� HYHU\GD\� ODQJXDJH�� VSHFLILFDOO\� WKH� ODQJXDJH� RI� SROLWLFV�
�+HOOHVQHV����������
�
�
Bildung and utility 
�
8VLQJ�WKH�IUDPHZRUN�GHVFULEHG�DERYH��ZH�FDQ�FRPELQH�WKH�WUDGLWLRQV�DQG�IRUPV�RI�%LOGXQJ�DV�
D�WKHRUHWLFDO�IUDPHZRUN��ZKLOH�GLVFXVVLQJ�GLYHUJLQJ�YLHZV�RQ�%LOGXQJ�DQG�XWLOLW\��$V�GHVFULEHG�
E\�6M|VWU|P�DQG�(LONV���������&ODVVLFDO�%LOGXQJ�LV�SULPDULO\�FRQFHUQHG�ZLWK�WKH�HPDQFLSDWLRQ�
RI� WKH� LQGLYLGXDO�� DQG�FDQ� WKXV�EH� VHHQ�DV� IRUPDO�%LOGXQJ�� IROORZLQJ�.ODINL¶V� FDWHJRUL]DWLRQ�
�6M|VWU|P�	�(LONV���������$V�VXFK��FODVVLFDO�%LOGXQJ�GRHV�QRW�UHIHU�WR�XWLOLW\��
�
7KH�$PHULFDQ��*UHDW�%RRNV��WUDGLWLRQ�LV�SDUW�RI�WKH�OLEHUDO�HGXFDWLRQ�WUDGLWLRQ�DQG�FDQ�EH�VHHQ�
DV�D�PDWHULDO�WKHRU\�RI�%LOGXQJ��7KLV�WUDGLWLRQ�LV�GHHSO\�FRQQHFWHG�WR�WKH�LGHD�RI�D�FDQRQ�±�D�
OLVW�RI�JUHDW�ERRNV�HYHU\�HGXFDWHG�SHUVRQ�VKRXOG�EH�IDPLOLDU�ZLWK��/LHGPDQ��������ZKLFK�VWDQGV�
LQ�FRQWUDVW�WR�YRFDWLRQDO�FRPSHWHQFH��DQG�E\�H[WHQVLRQ�WR�XVHIXOQHVV��
�
7R�WKH�6FDQGLQDYLDQ�IRON�ELOGHUV�RQ�WKH�RWKHU�KDQG��WKHUH�ZDV�QR�FRQIOLFW�EHWZHHQ�%LOGXQJ�DQG�
SUDFWLFDO�YRFDWLRQDO�NQRZOHGJH��,W�ZDV�H[DFWO\�WKH�SUDFWLFDO�DSSOLFDWLRQV�WKDW�PDGH�WKH�QDWXUDO�
VFLHQFHV�D�SRSXODU�DUHQD�IRU�IRON�%LOGXQJ��$�1RUZHJLDQ�HGLWLRQ�RI�WKH�6ZHGLVK�³7H[WERRN�LQ�
WKH�1DWXUDO�6FLHQFHV�IRU�(OHPHQWDU\�6FKRROV�DQG�(OHPHQWDU\�6FKRRO�7HDFKHUV�6HPLQDUV´�E\�
1LOV� -RKDQ� %HUOLQ� VROG� RYHU� ��� ���� FRSLHV� RYHU� WKH� ILUVW� �� \HDUV� IURP� ����� RQZDUGV�� ,Q�
FRPSDULVRQ��WKH�ILUVW�FRPSOHWH�1RUZHJLDQ�ELEOH�WUDQVODWLRQ�IURP������KDG�WKH�ILUVW�SULQWLQJ�RI�
�����FRSLHV��5RRV���������7KH�UHDVRQ�IRU� WKLV�SRSXODULW\�ZDV�H[DFWO\� LWV�XWLOLW\� LQ�D�JHQHUDO�
SRSXODWLRQ� ODUJHO\� OLYLQJ�RII� DQG� IURP�QDWXUH��7KDW� WKH�XWLOLW\� IURP� WKH� WHFKQLFDO� DQG�QDWXUDO�
VFLHQFHV� IRUP� D� JDWHZD\� DQG� D� PRWLYDWLRQ� WRZDUG� %LOGXQJ� DQG� OHDUQLQJ� WR� UHDG� LV� PRUH�
LPSRUWDQW� WR� WKH� IRON�ELOGHUV� WKDQ� H[DFWO\� ZKDW� LV� UHDG�� SRLQWV� WR� WKLV� EHLQJ� D�PRUH� IRUPDO�
WUDGLWLRQ�RI�%LOGXQJ��XVLQJ�.ODINL¶V�WHUPLQRORJ\��
�
�
Bildung and engineering: two conflicting ideas 
 
7KHUH�KDYH�EHHQ�VHYHUDO�DWWHPSWV�WR�LQFOXGH�%LOGXQJ�LQ�HQJLQHHULQJ�HGXFDWLRQ��2QH�VXFK�
H[DPSOH�FRPHV�IURP�$[HOVVRQ��������ZKR�GHVFULEHV�WKH�KLVWRULFDO�GHYHORSPHQW�RI�%LOGXQJ�
RULHQWHG�WRSLFV�LQ�HQJLQHHULQJ�HGXFDWLRQ�DW�&KDOPHUV�8QLYHUVLW\��6ZHGHQ��&KDOPHUV�VWDUWHG�
E\�WHDFKLQJ�WHFKQLFDO�VXEMHFWV�ZLWK�D�VRFLHWDO�FRQQHFWLRQ��H�J���7HFKQLFDO�NQRZOHGJH���
LQFUHDVHG�VHFXULW\����ODWHU�PRYHG�LQ�D�PRUH�JHQHUDO�KXPDQLVWLF�%LOGXQJ�GLUHFWLRQ��DQG�ILQDOO\�
PRYHG�WRZDUG�D�V\VWHP�SHUVSHFWLYH�RI�HQJLQHHULQJ��S��������
�
7KH�LQLWLDO�GHYHORSPHQW�SRLQWV�WR�WZR�FRPSHWLQJ�SHUVSHFWLYHV��6KRXOG�WKH�%LOGXQJ�DVSHFWV�RI�
HQJLQHHULQJ�HGXFDWLRQ�OHDG�WR�D�JHQHUDO�KXPDQLVWLF�VRFLDO�VFLHQFH�RULHQWHG�%LOGXQJ��RU�
VKRXOG�WKH\�KHOS�WR�JLYH�HQJLQHHUV�D�V\VWHP�SHUVSHFWLYH�RQ�WHFKQRORJ\"��$[HOVVRQ��������S��
������7KLV�GLVFXVVLRQ�SDUWLDOO\�PLUURUV�WKH�GLVFXVVLRQV�RI�WKH��JUHDW�ERRNV��DQG�WKH�
�6FDQGLQDYLDQ�IRON�%LOGXQJ��WUDGLWLRQV��DV�WKH�PRUH�JHQHUDO�%LOGXQJ�SHUVSHFWLYH�GRHV�QRW�
LPSO\�XWLOLW\�IRU�WKH�HQJLQHHU��ZKLOH�WKH�V\VWHP�SHUVSHFWLYH�GRHV���
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�
:H�FDQ�WKXV�VHH�D�GXDOLW\�LQ�WKH�YLHZ�RQ�WKH�UHODWLRQ�EHWZHHQ�%LOGXQJ�DQG�XVHIXOQHVV�QRW�
RQO\�LQ�WKHRULHV�RQ�%LOGXQJ�EXW�DOVR�LQ�WKH�FRQFUHWH�DWWHPSWV�WR�FUHDWH�D�%LOGXQJ�RULHQWHG�
HQJLQHHULQJ�HGXFDWLRQ��
�
�
Consequences for engineering education 
�
)RU�D�%LOGXQJ�RULHQWHG�HQJLQHHULQJ�HGXFDWLRQ� WR�EH�VXFFHVVIXO�� LW�PXVW�GLS� LQWR�HQJLQHHULQJ�
VWXGHQWV¶� H[LVWLQJ� PRWLYDWLRQV� WKDW� DUH� FHQWHUHG� DURXQG� GLIIHUHQW� IRUPV� RI� XWLOLW\�� OLNH� WKH�
6FDQGLQDYLDQ� IRON�%LOGXQJ� WUDGLWLRQ�� 7KLV� ZRXOG� EH� LQ� OLQH� ZLWK� WKH� V\VWHP� SHUVSHFWLYH�
GHVFULEHG�DW�&KDOPHUV� �$[HOVVRQ���������6XFK�D�SHUVSHFWLYH��EHLQJ�PRUH�RYHUDUFKLQJ��FDQ�
LQWHJUDWH�WKH�JHQHUDO�%LOGXQJ�SHUVSHFWLYHV�ZLWK�WKH�SURIHVVLRQDO�XWLOLW\�LQ�D�EHWWHU�VHQVH�WKDQ�
WKH�PRUH�OLPLWHG�WHFKQLFDO�VXEMHFWV�ZLWK�VRFLHWDO�FRQQHFWLRQ��
�
&UHDWLQJ�D�FXUULFXOXP�WKDW�DW�WKH�VDPH�WLPH�VHHPV�XVHIXO�WR�VWXGHQWV�DQG�WKXV�PRWLYDWHV�
WKHP�DQG�PDNHV�WKHP�RSHQ�XS�WR�WKH�LGHDV�LQ�WKLV�FXUULFXOXP��ZKLFK�WKHQ�DJDLQ�WUDQVIRUPV�
WKHP�DQG�FKDQJHV�WKHP�DV�KXPDQ�EHLQJV��SDUDOOHOV�WKH�SURFHVVHV�IURP�WKH�6FDQGLQDYLDQ�
)RON�%LOGXQJ�WUDGLWLRQ��EXW�DOVR�SRLQWV�WRZDUG�VRPHWKLQJ�VLPLODU�WR�.ODINL
V�LGHD�RI�FDWHJRULDO�
%LOGXQJ��.ODINL���������,QWHJUDWLQJ�WKLV�LGHD�RI�XWLOLW\�ZRXOG�WKHQ�EH�D�NH\�WR�VXFFHVV�LQ�
%LOGXQJ�RULHQWHG�HQJLQHHULQJ�HGXFDWLRQ���
�
�
METHOD 
�
7KH�GDWD�LQ�WKLV�VWXG\�KDV�EHHQ�FROOHFWHG�IURP��VW�\HDU�EDFKHORU�HQJLQHHULQJ�VWXGHQWV�WKURXJK�
DQ�RSHQ�TXHVWLRQ�RQ�ZK\�WKH\�KDYH�FKRVHQ�WKHLU�ILHOG�RI�VWXG\��,W�KDV�EHHQ�FROOHFWHG�DW�WKH�
VWDUW�RI�WKH�FRXUVH�³,QWURGXFWLRQ�WR�WKH�HQJLQHHULQJ�SURIHVVLRQ´�IURP������WR�������VOLJKWO\�LQWR�
WKH�VWXGHQWV¶�ILUVW�VHPHVWHU��
�
7KH�GDWD�FRQVLVWV�RI�RSHQ�WH[W�UHVSRQVHV�WKDW�YDU\�LQ�OHQJWK�IURP�VLQJOH�ZRUG�UHVSRQVHV�WR�D�
IHZ� VKRUW� VHQWHQFHV�� DQG� WKHVH� KDYH� EHHQ� FDWHJRUL]HG� XVLQJ� WKHPDWLF� DQDO\VLV� �%UDXQ� 	�
&ODUNH���������7KH�RSHQ�WH[W�UHVSRQVHV�ZHUH�FRGHG�WKHPDWLFDOO\��DQG�WKH�UHODWLYH�IUHTXHQF\�
RI�WKH�GLIIHUHQW�WKHPHV�ZDV�WKHQ�UHJLVWHUHG�TXDQWLWDWLYHO\���
�
$OO�UHVSRQVHV�KDYH�EHHQ�FROOHFWHG�E\�WKH�RQOLQH�VWXGHQW�UHVSRQVH�V\VWHPV�L/LNH�������������
DQG�0HQWLPHWHU� �������� LQ�D� FRPELQDWLRQ�RI� RQOLQH�RU� OLYH� FODVVHV� �������RU� RQOLQH� FODVVHV�
�������������1RWH�WKDW�WKH�ZRUGLQJ�RI�WKH�TXHVWLRQ�ZDV�VOLJKWO\�FKDQJHG�IURP������WR�������WR�
FRPSDUH�ZLWK�DQRWKHU�VWXGHQW�JURXS��IURP�³:K\�GR�\RX�ZDQW�WR�EHFRPH�DQ�HQJLQHHU"´�WR�³:K\�
GR�\RX�ZDQW�WR�VWXG\�HQJLQHHULQJ"´��7KLV�PXVW�EH�NHSW�LQ�PLQG�ZKHQ�DQDO\]LQJ�WKH�GDWD��DQG�
LQ�FRGLQJ�LW�KDV�DIIHFWHG�WKH� LQWHUSUHWDWLRQ�RI�H�J��VLQJOH�ZRUG�UHVSRQVHV�OLNH�³LQWHUHVWLQJ´�RU�
³FRRO´�ZKHQ�LW�FRPHV�WR�FRQQHFWLQJ�WKHVH�WR�LQWHUHVW�WR�³VXEMHFW´�RU�WR�³MRE´��7KH�EUHYLW\�RI�HDFK�
GDWD�SRLQW�DOVR�OHG�XV�WR�FKXQN�UHVSRQVHV�LQWR�UHODWLYHO\�ODUJH�FDWHJRULHV��ZKLFK�FRQWDLQ�ERWK�
H[SOLFLW�DQG�LPSOLFLW�UHVSRQVHV�ZKLFK�ZH�LQIHUUHG�WR�SHUWDLQ�WR�D�FHUWDLQ�FDWHJRU\��7KLV�SURFHVV�
LV�GHVFULEHG�PRUH�LQ�GHWDLO�LQ�WKH�5HVXOWV�VHFWLRQ��7KH�ZRUGLQJ�RI�WKH�TXHVWLRQV�GLG�QRW�VHHP�
WR�KDYH�DQ\�QRWDEOH�HIIHFWV�ZKHQ�FRGLQJ�RWKHU� WKHPHV��8SRQ�H[DPLQLQJ� WKH�GDWD�ZH�KDYH�
GHFLGHG�WR�LQFOXGH�WKH������GDWD�DV�ZHOO�DV�WKH�UHVXOWV�DOLJQ�ZHOO�ZLWK�WKRVH�IURP�RWKHU�\HDUV��
�
 
RESULTS 
 
2YHUDOO��ZH�FDQ�VHH� IURP�7DEOH����HQJLQHHULQJ�VWXGHQWV�KDYH�D�VWURQJ� LQWHUHVW� LQ�ERWK� WKH�
VXEMHFW�RI�HQJLQHHULQJ��EXW�PRVW�RI�DOO�WKHLU�IXWXUH�SURIHVVLRQ�DV�HQJLQHHUV��:KLOH�WKHUH�LV�DOVR�
D�VLJQLILFDQW�MRE�UHODWHG�H[WULQVLF�PRWLYDWLRQ��WKH�WKHPH�FRPELQLQJ�SUDFWLFDO��XVHIXO��FUHDWLYH��
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DQG� IXWXUH�RULHQWHG� HOHPHQWV� �H[SODLQHG� EHORZ�� LV� RI� VLPLODU� VWUHQJWK�� KRZHYHU�� VOLJKWO\�
GHFOLQLQJ�RYHU�WLPH��
 
7KHUH�LV�DOVR�D�VWURQJ�DOWUXLVWLF�PRWLYDWLRQ�DPRQJ�HQJLQHHULQJ�VWXGHQWV��ZKLFK�KRZHYHU�DOVR�
KDV� D� VOLJKW� GHFOLQH� RYHU� WKH� IRXU� \HDUV�� ,Q� DGGLWLRQ�� ZH� VHH� VHYHUDO� OHVV� SURPLQHQW�� EXW�
UHFXUULQJ�IRUPV�RI�PRWLYDWLRQ�UHJLVWHUHG�LQ�7DEOH����DQG�GHVFULEHG�LQ�PRUH�GHWDLO�EHORZ��
 

7DEOH����)UHTXHQF\�RI�FRGHG�WKHPHV�IURP�WKH�DQVZHU�WR��:K\�GR�\RX�ZDQW�WR�VWXG\�
HQJLQHHULQJ"´�RYHU�GLIIHUHQW�\HDUV��7KH�IUHTXHQFLHV�VKRZ�ZKDW�SURSRUWLRQ�RI�UHVSRQGHQWV�

JDYH�UHVSRQVHV�LQ�OLQH�ZLWK�WKH�GLIIHUHQW�WKHPHV��
 

Year 2019 
(N=427) 

2020 
(N=490) 

2021 
(N=399) 

2022 
(N=384) 

Total 
(N=1700) 

Interest subject ���� ���� ���� ���� ����
Interest job ���� ���� ���� ���� ����
Intrinsic altruistic ���� ���� ���� ���� ����
Extrinsic ���� ���� ���� ���� ����
Previous education ���� ���� ���� ���� ����
Challenge ���� ���� ���� ���� ����
Create, develop, build ���� ���� ���� ���� ����
Useful ��� ���� ���� ���� ����
Future ���� ���� ���� ���� ����
Practical ���� ���� ���� ���� ����
Create+Useful+Practical+Future ���� ���� ���� ���� ����
Understanding ���� ���� ���� ���� ����
Varied work ���� ���� ���� ���� ����
�
�
:H� KDYH� VHSDUDWHG� WKH� VWXGHQWV¶� LQWULQVLF� PRWLYDWLRQ� LQWR� D� FDWHJRU\� IRU� LQWHUHVW� LQ� DQG�
HQMR\PHQW�RI�WKH�VXEMHFWV�WKH�VWXGHQWV�DUH�VWXG\LQJ��DQG�DQRWKHU�IRU�LQWHUHVW�LQ�DQG��SHUFHLYHG��
HQMR\PHQW� IURP� WKH� MRE� RU� WKH� SURIHVVLRQ� WKH\� HQYLVLRQ� WKHPVHOYHV�PRYLQJ� LQWR� DIWHU� WKHLU�
HGXFDWLRQ�� 7KHVH� WZR� FDQ� KRZHYHU� VRPHWLPHV� EH� KDUG� WR� GLVFHUQ� ZKHQ� VWXGHQWV� VLPSO\�
UHVSRQG�ZLWK�³LQWHUHVW´��³H[LWLQJ´�HWF��ZLWKRXW�H[SOLFLWO\�FRQQHFWLQJ�WKHVH�PRWLYDWLRQV�WR�HLWKHU��
,Q�DGGLWLRQ��ZH�KDYH�WKH�FDWHJRU\�³,QWULQVLF�DOWUXLVWLF´�ZKLFK�GHVFULEHV�GLIIHUHQW�PRWLYDWLRQV�IRU�
FRQWULEXWLQJ� WR� VRFLHW\� �W\SLFDO� H[DPSOHV� DUH� KHOSLQJ� ZLWK� WKH� FOLPDWH� FULVLV�� GHYHORSLQJ�
WHFKQRORJ\�WR�LPSURYH�VRFLHW\��HWF����
�
,Q� FDWHJRUL]LQJ� ([WULQVLF� PRWLYDWLRQV�� H[WHUQDO� FRQVHTXHQFHV� RI� ERWK� WKH� HGXFDWLRQ� DQG�
SRVVLEOH�MRE�DUH�LQFOXGHG��OLNH�VWDWXV��VDODU\��EXW�DOVR�D�VHFXUH�MRE���PDQ\�SRVVLELOLWLHV���MXVW�
JHWWLQJ�DQ�HGXFDWLRQ�RU�LQIOXHQFHV�IURP�H[WHUQDO�DFWRUV�OLNH�IDPLO\��
�
,Q�FDWHJRUL]LQJ�³3UHYLRXV�HGXFDWLRQ´��DOO�UHIHUHQFHV�WR�SUHYLRXV�HGXFDWLRQ�DV�PRWLYDWLRQ�KDYH�
EHHQ� LQFOXGHG� OLNH�H[SHULHQFHV�RI�PDVWHULQJ� WKHVH� WRSLFV� LQ�XSSHU�VHFRQGDU\�HGXFDWLRQ�RU�
YLHZLQJ�HQJLQHHULQJ�DV�D�QDWXUDO�QH[W�VWHS�DIWHU�D�YRFDWLRQDO�HGXFDWLRQ��SRVVLEO\�DOVR�DIWHU�D�
SHULRG�RI�HPSOR\PHQW��2QH�LOOXVWUDWLYH�H[DPSOH�RI� WKH� ODWWHU� LV��³$V�DQ�HOHFWULFLDQ�� ,
YH�EHHQ�
ZDQWLQJ� WR�H[SDQG�P\�NQRZOHGJH�E\�JRLQJ� WR�XQL� ��VR�HOHFWULFDO�HQJLQHHULQJ�VHHPHG� OLNH�D�
JUHDW�RSWLRQ�´�
�
,Q� FDWHJRUL]LQJ� ³&KDOOHQJH´� ERWK� H[SOLFLW� UHIHUHQFHV� WR� ZDQWLQJ� WR� ³FKDOOHQJH´� RQHVHOI� DUH�
LQFOXGHG��EXW�DOVR�VRPH�PRUH�JHQHUDO�FRPPHQWV�RQ�ZLVKLQJ�WR�GHYHORS�RQHVHOI�WKDW�DOOXGH�WR�
FKDOOHQJLQJ��
�
,Q�FDWHJRUL]LQJ�&UHDWLQJ��ERWK�UHIHUHQFHV�WR��FUHDWLQJ����GHYHORSLQJ����EXLOGLQJ����IRUPLQJ��DQG�
VRPH�VOLJKWO\�PRUH�JHQHUDO�UHIHUHQFHV�WR�FUHDWLYLW\�DQG�VKDSLQJ�DUH�LQFOXGHG���
�
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7KHUH�LV�QDWXUDOO\�VRPH�RYHUODS�EHWZHHQ�WKLV�FDWHJRU\�DQG�WKH��SUDFWLFDO���EXW�ERWK�WKH�PRUH�
JHQHUDO�UHIHUHQFHV�DQG�WKH�GHYHORSPHQW�RI�H�J��FRPSXWHU�SURJUDPV�WKDW�DUH�QRW�FRQVLGHUHG�
DV��SUDFWLFDO��LQ�D�PRUH�SK\VLFDO�VHQVH��FUHDWH�D�GLIIHUHQFH��2Q�WKH�RWKHU�KDQG��LQ�WKH��SUDFWLFDO��
WKHPH�VRPH�UHIHUHQFHV�WR�DQ�HGXFDWLRQ�DQG�RU�SURIHVVLRQ�WKDW�LV�PRUH�SUDFWLFDOO\�RULHQWHG�ZLOO�
QRW�EH�LQFOXGHG�LQ�WKH��FUHDWLQJ��FDWHJRU\���
�
,Q�FDWHJRUL]LQJ�XVHIXOQHVV��ERWK�H[SOLFLW� UHIHUHQFHV� WR� �XVHIXOQHVV��DQG�H�J��GHVFULSWLRQV�RI�
�SUREOHP�VROYLQJ��KDYH�EHHQ�LQFOXGHG��
�
,Q�WKH�WKHPH��IXWXUH��UHIHUHQFHV�WR�WKHLU�HGXFDWLRQ�EHLQJ�IXWXUH�RULHQWHG�LV�QRWDEOH��EXW�RWKHU�
UHIHUHQFHV� WR� WKH� IXWXUH�DUH�DOVR� LQFOXGHG�� LQFOXGLQJ�XVHV�RI�³QHZ´��H�J��FUHDWLQJ�VRPHWKLQJ�
QHZ��SUHYLRXVO\�XQVHHQ��DQG�VLPLODU�WHUPV�SRLQWLQJ�WR�WKH�IXWXUH��
�
,Q�FDWHJRUL]LQJ�WKH�WKHPH��SUDFWLFDO���ERWK�H[SOLFLW�UHIHUHQFHV�WR�SUDFWLFDO�ZRUN�DQG�UHIHUHQFHV�
WR�FUHDWLQJ�GHYHORSLQJ�FRQFUHWH��WKLQJV��KDYH�EHHQ�LQFOXGHG��6RPH�VWXGHQWV�HPSKDVL]H�WKH�
EDODQFH�EHWZHHQ�WKHRU\�DQG�SUDFWLFH��H�J��³D�JRRG�PL[�EHWZHHQ�WKHRU\�DQG�SUDFWLFH��,�GRXEW�
,¶OO�HYHU�JHW�WLUHG�RI�LW´��
�
,Q� DGGLWLRQ��ZH� UHJLVWHU� DOO� VWXGHQWV�ZLWK� UHVSRQVHV�ZLWKLQ� WKH� IRXU� ODVW� FDWHJRULHV� IURP�DQ�
LQWHUSUHWDWLRQ�WKDW�WKHVH�UHVSRQVHV�DUH�RIWHQ�FRQQHFWHG�WR�D�FHUWDLQ�YLHZ�RI�HQJLQHHULQJ��H�J���
FUHDWLQJ�VRPHWKLQJ�SUDFWLFDO�IRU�WKH�IXWXUH�LV�XVHIXO��7KLV�LV�D�UHODWLYHO\�FRPPRQ�WKHPH�LQ�WKH�
UHVSRQVHV��ZH�FDQ�DOVR�VHH�WKDW�RI�D�WRWDO�RI�����VWXGHQWV�ZKR�LQ�EULHI�UHVSRQVHV�KDYH�EHHQ�
DVVLJQHG�RQH�RI�WKHVH�WKHPHV������KDYH�KDG�DW�OHDVW�RQH�RI�WKH�RWKHUV�DVVLJQHG�DV�ZHOO���
�
([DPSOHV�RI� VWXGHQWV�H[SUHVVLQJ�D� FRPELQDWLRQ�RI� WKHVH�PRWLYDWLRQV� FDQ�VWLOO� EH�EULHI� DQG�
FRPSDFW���³WR�ILQG�VROXWLRQV�WR�SUDFWLFDO�DQG�IXWXUH�SUREOHPV´��³&UHDWLQJ�VRPHWKLQJ�QHZ�DQG�
FRQWULEXWLQJ�WR�WHFKQRORJLFDO�GHYHORSPHQW´�HWF��
�
7KH�WKHPH�³XQGHUVWDQGLQJ´�PDLQO\�FRQVLVWV�RI�D�ZLVK�WR�XQGHUVWDQG��PRUH�DERXW��KRZ�GLIIHUHQW�
WHFKQRORJLHV�RU�WHFKQRORJLFDO�REMHFWV�ZRUN���
�
7KH�WKHPH�³YDULHG�ZRUN´�FRQVLVWV�WR�D�ODUJH�SDUW�RI�WKH�LGHD�RI�D�YDULHG�IXWXUH�ZRUNGD\��EXW�
DOVR�WKH�PRUH�RYHUDUFKLQJ�LGHD�RI�D�PXOWLWXGH�RI�ZRUN�SRVVLELOLWLHV��,Q�PDQ\�UHVSRQVHV��WKLV�LV�
FRQQHFWHG�WR�WKH�ODFN�RI�WKLV�LQ�D�FXUUHQW�MRE�DIWHU�YRFDWLRQDO�HGXFDWLRQ��H�J��³:LWK�P\�YRFDWLRQDO�
GHJUHH�,�DP�PRUH�RU�OHVV�ORFNHG�WR�RQH�SRVLWLRQ��EXW�DV�DQ�HQJLQHHU��,�FDQ�ZRUN�LQ�PDQ\�ILHOGV�´�
�
�
DISCUSSION AND RECOMMENDATIONS 
�
7KHUH�DUH�UHDVRQV�WR�EH�ZDU\�RI�PDNLQJ�VWURQJ�FRQFOXVLRQV�RQ�GHYHORSPHQW�RYHU�WLPH�LQ�WKH�
VWXGHQW�JURXS��2QH�HOHPHQW�LV�WKH�VOLJKW�FKDQJH�LQ�WKH�ZRUGLQJ�RI�WKH�TXHVWLRQ�IURP������WR�
������$QRWKHU�LV�WKH�FKDQJH�LQ�VHWWLQJ�IURP�D�PL[�RI�RQOLQH�DQG�SK\VLFDO�OHFWXUHV�WR�RQO\�RQOLQH�
OHFWXUHV�IRU�FROOHFWLQJ�GDWD��)LQDOO\��WKHUH�ZDV�D�FKDQJH�LQ�WKH�UHVSRQVH�V\VWHP�XVHG�WR�FROOHFW�
WKH�GDWD�IURP������WR�������$OWKRXJK�WKH�IRUP�RI�UHVSRQVH�ZDV�LGHQWLFDO��WKH�GLIIHUHQW�XVHU�
LQWHUIDFH� DQG� H[SHULHQFH� RI� WKH� V\VWHP�PLJKW� VWLOO� KDYH� VXEWOH� LQIOXHQFHV� RQ� WKH� VWXGHQWV¶�
UHVSRQVHV��2QO\�LQ������DQG������KDYH�WKH�GDWD�WKXV�EHHQ�FROOHFWHG�LQ�D�FRPSOHWHO\�LGHQWLFDO�
PDQQHU��)RU� WKHVH� UHDVRQV��ZH�ZLOO�PDLQO\�GLVFXVV� WKH� WRWDO� UHVXOWV� IURP� WKHVH� IRXU� \HDUV��
ZKHUH�WKH�GDWD�DUH�PRUH�UREXVW��DQG�QRW�WKH�PRUH�VXEWOH�FKDQJHV�EHWZHHQ�\HDUV��
�
5HJDUGLQJ�RXU�PDLQ�WRSLF�RI�XWLOLW\��ZH�VHH�WKDW�GHVSLWH�WKH�GHFOLQH�RYHU�WKH�IRXU�\HDUV��WKHUH�
LV�D�VWURQJ�RYHUDOO�PRWLYDWLRQ�LQ�HQJLQHHULQJ�VWXGHQWV�WRZDUG�WKH�SUDFWLFDO��FRQFUHWH��DQG�XVHIXO��
LQFOXGLQJ� FRQWULEXWLQJ� WR� VRFLHW\�ERWK� LQ� FRQFUHWH�DUHDV� OLNH� FOLPDWH� FKDQJH��EXW� DOVR�PRUH�
JHQHUDOO\� LQ�FRQWULEXWLQJ� WR� WHFKQRORJLFDO�GHYHORSPHQW��7KH� LGHD�RI�VRPHWKLQJ�EHLQJ�XVHIXO�
KHUH�FOHDUO\�KDV�D�EURDGHU�LPSDFW�WKDQ�WKH�FRQFUHWH�UHIHUHQFHV�WR�XVHIXOQHVV�LQFOXGHG�LQ�WKH�
³XVHIXO´� WKHPH� LWVHOI�� %XLOGLQJ�� FUHDWLQJ�� DQG� FRQWULEXWLQJ� WR� WHFKQRORJLFDO� GHYHORSPHQW� LV� D�
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FHQWUDO�PRWLYDWLRQ� IRU�HQJLQHHULQJ�VWXGHQWV��7KLV� FRXOG�EH�XVHG�DV� OHYHUDJH� IRU� LQWHJUDWLQJ�
%LOGXQJ�SHUVSHFWLYHV�LQ�HQJLQHHULQJ�HGXFDWLRQ���
�
7KH� VSHFWUXP� RI� H[SUHVVHG� PRWLYDWLRQV� DPRQJ� WKH� VWXGHQWV� GRHV�� KRZHYHU�� SXW� VRPH�
UHVWUDLQWV� RQ� KRZ� WKLV� FDQ� EH� LQWHJUDWHG�� ,Q� XWLOL]LQJ� D� GHILQLWLRQ� RI� %LOGXQJ� WKDW� FRQQHFWV�
VWXGHQWV�DQG�WKHLU�SURIHVVLRQ�WR�VRFLHW\��ZH�FDQ�VHH�WKDW�WKH�HOHPHQWV�ZH�KDYH�WR�EXLOG�XSRQ�
IURP�WKH�VWXGHQWV¶�PRWLYDWLRQV�JR� IURP�WKH�DOWUXLVWLF� ³FRQWULEXWH� WR� ILJKWLQJ� WKH�FOLPDWH�FULVLV�
WKURXJK�GHYHORSLQJ�UHQHZDEOH�HQHUJ\´�WR�WKH�PRUH�SXUHO\�WHFKQRORJ\�RULHQWHG�³FRQWULEXWLQJ�WR�
GHYHORSLQJ�QHZ�WHFKQRORJ\´�WR�WKH�PRUH�JHQHULF�´SUREOHP�VROYLQJ´�DQG�WR�WKH�ZLVK�WR�GHYHORS�
FRQFUHWH� QHZ� SURGXFWV� DQG� VROXWLRQV�� ,W� VKRXOG� EH� QRWHG� WKDW� H[SUHVVHG� PRWLYDWLRQV� OLNH�
³SUREOHP�VROYLQJ´�PLJKW�QRW�EHDU�DQ\�UHIHUHQFH�WR�VRFLHW\��EXW�UDWKHU�UHIOHFW�DQ�LQWULQVLF�LQWHUHVW�
LQ� VROYLQJ� SUREOHPV�� 1HYHUWKHOHVV�� DV� UHVROXWLRQV� WR� WHFKQRORJLFDO� SUREOHPV� DUH� LQHYLWDEO\�
OLQNHG�WR�VRFLHW\��ZH�FDQ�XWLOL]H�WKH�HGXFDWLRQDO�FRQWH[W�RI�HQJLQHHULQJ�HGXFDWLRQ�WR�LQFOXGH�
ERWK� LQWULQVLF� LQWHUHVW� DQG� VRFLHWDO� XVHIXOQHVV�� WKXV� VXSSRUWLQJ� D� V\VWHPV� SHUVSHFWLYH� RQ�
%LOGXQJ�LQ�ZKLFK�XWLOLW\�LV�DQ�LQWHJUDO�SDUW��
�
:H� FDQ� WKXV� GLVFHUQ� D� FHUWDLQ� WD[RQRP\� RI� XWLOLW\� LQ� VWXGHQWV¶� PRWLYDWLRQV�� IURP� WKH� YHU\�
FRQFUHWH�XVHIXO�SURGXFW��PRUH�FRQQHFWHG�WR�WKH�FROORTXLDO�³XVHIXOQHVV´�WR�WKH�PRUH�RYHUDUFKLQJ�
VRFLHWDO� SHUVSHFWLYH� ZKLFK� FDQ� FRQQHFW� ZHOO� ZLWK� D� ZLVK� WR� FUHDWH� D� %LOGXQJ�RULHQWHG�
HQJLQHHULQJ� HGXFDWLRQ�� 8WLOLW\�� LQ� RQH� IRUP� RU� DQRWKHU�� LV� WKXV� DW� WKH� FRUH� RI� HQJLQHHULQJ�
VWXGHQWV¶�VRFLHWDO�PRWLYDWLRQV��DQG�DQ� LQWHUSUHWDWLRQ�RI�%LOGXQJ� WKDW�VHSDUDWHV�%LOGXQJ� IURP�
XWLOLW\�ZLOO�EH�RI�OLWWOH�UHOHYDQFH�WR�HQJLQHHULQJ�VWXGHQWV¶�H[LVWLQJ�PRWLYDWLRQV��2QH�FRXOG�HQYLVLRQ�
DQ�HGXFDWLRQ�DWWHPSWLQJ� WR�PRYH�HQJLQHHULQJ�VWXGHQWV�XSZDUGV� LQ� WKHLU� WD[RQRP\�RI�XWLOLW\��
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