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ABSTRACT 
�
7KHUH�LV�VWLOO�D�JHQGHU�ELDV�LQ�WKH�6FLHQFH��7HFKQRORJ\��(QJLQHHULQJ�DQG�0DWKHPDWLFV��67(0��
VHFWRU��7KH�SURJUHVV�WRZDUGV�JHQGHU�EDODQFH�KDV�EHHQ�YHU\�VORZ��7KH�VLWXDWLRQ�LV�QRW�JRRG�
HQRXJK�LQ�HQJLQHHULQJ�HGXFDWLRQ�DQG�LV�HYHQ�ZRUVH�LQ�FRPSXWHU�VFLHQFH��0DQ\�VWXGLHV�KDYH�
EHHQ�FDUULHG�RXW�DQG�PDQ\�SURMHFWV�DQG�HIIRUWV�KDYH�EHHQ�PDGH�WR�DFFHOHUDWH�WKH�GHYHORSPHQW�
RYHU�WKH�\HDUV��,QIOXHQFLQJ�IDFWRUV�DUH�PDQ\�ZKHQ�\RXQJ�SHRSOH�DUH�GHFLGLQJ�ZKDW�VXEMHFW�WR�
VWXG\�DW�XQLYHUVLW\�DQG�WKH�WUHQG�LV�VWLOO�IRU�PDOHV�WR�JR�IRU�67(0�VWXGLHV�DQG�IHPDOHV�WR�DLP�
IRU�KHDOWK�VFLHQFHV�DQG�VRFLDO�VFLHQFHV��7KLV�SDSHU�SUHVHQWV�ILQGLQJV�IURP�D�VWXG\�RQ�JHQGHU�
GLIIHUHQFHV� LQ� HQJLQHHULQJ� DQG� FRPSXWHU� VFLHQFH� E\� TXHVWLRQLQJ� IHPDOH� VWXGHQWV� DW� WKH�
XQLYHUVLW\�OHYHO�WR�OHDUQ�ZKDW�FRXOG�EH�WKH�UHDVRQV�IRU�PRUH�JLUOV�SUHIHUULQJ�67(0�VWXG\�DQG�
KRZ� WKH\� DUH� GRLQJ� LQ� WKHLU� VWXG\�� 7KLV� WRSLF� WRXFKHV� RQ� &',2� 6WDQGDUGV� �� �SURJUDP�
SKLORVRSK\�����DQG����QHZ�PHWKRGV�RI�WHDFKLQJ�DQG�OHDUQLQJ���
�
�
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�
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�
�
INTRODUCTION 
�
,W� LV� SUREOHPDWLF�� QRW� RQO\� IRU� JLUOV� DQG�ZRPHQ� EXW� IRU� WKH�ZKROH� VRFLHW\� WKDW� IHPDOHV� DUH�
XQGHUUHSUHVHQWHG� LQ� 6FLHQFH�� 7HFKQRORJ\�� (QJLQHHULQJ� DQG� 0DWKHPDWLFV� �67(0V��� 7KH�
VLWXDWLRQ� DIIHFWV� WKH� 67(0� LQGXVWU\� DQG� HGXFDWLRQ� DV� ZHOO� DV� IHPDOH¶V� SHUVRQDO� OLIH�� WKH�
VLWXDWLRQ� LV� VLPSO\� D� GUDZEDFN� IRU� VRFLHW\�� 67(0� LQGXVWU\� DQG� HGXFDWLRQ� ZLOO� QHHG� WR� EH�
LQFOXVLYH�IRU�IXWXUH�GHYHORSPHQW��7KH�VLWXDWLRQ�LV�ZHOO�GRFXPHQWHG�EXW�WKH�PDQ\�SURMHFWV�WKDW�
KDYH�EHHQ�FDUULHG�RXW�KDYH�QRW�FKDQJHG� WKH�VLWXDWLRQ��DOWKRXJK� WKH\�PD\�KDYH�PRYHG� WKH�
WUHQG�WRZDUG�D�EHWWHU�JHQGHU�EDODQFH��$Q\KRZ��WKH�QXPEHU�RI�ZRPHQ�JUDGXDWLQJ�LQ�FRPSXWHU�
VFLHQFH�LQ�WKH�86$�KDV�EHHQ�GHFUHDVLQJ�IURP�����LQ������WR�����LQ�������$$8:���������,Q�
WKH�(8�WKH�JHQGHU�JDS�LQ�67(0�LV�SDUWLFXODUO\�ZLGH�LQ�,7�DQG�LQ�������ZRPHQ�ZHUH�������RI�
WKH�ZRUNLQJ�IRUFH�LQ�KLJK�WHFK�PDQXIDFWXULQJ�DQG�NQRZOHGJH�LQWHQVLYH�KLJK�WHFK�VHUYLFHV�LQ�
(XURSH��&DWDO\VW���������
�
�
LITTERATURE REVIEW 
�
,Q�WKH�81(6&2�UHSRUW��7R�EH�VPDUW��WKH�GLJLWDO�UHYROXWLRQ�ZLOO�QHHG�WR�EH�LQFOXVLYH��E\�%HOOR�HW�
DO����������LW�LV�HPSKDVLVHG�WKDW�ZRPHQ�DUH�DW�ULVN�WR�PLVV�RXW�RQ�MREV�RI�WKH�IXWXUH��7KH�)RXUWK�
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LQGXVWU\�UHYROXWLRQ���,5���RU�,QGXVWU\������LV�FKDQJLQJ�WKH�MRE�PDUNHW�DV�PDQ\�ORZ�VNLOOV�MREV�
ZLOO� EH� DXWRPDWHG�� ZKLFK� FDOOV� IRU� D� KLJKHU� OHYHO� RI� HGXFDWLRQ� DQG� VNLOOV� DQG� LW� KDV� EHHQ�
DQWLFLSDWHG�WKDW�IRU�RQH�MRE�JDLQ�WKURXJK�,QGXVWU\������ZRPHQ�ZLOO�ORVH�ILYH�MREV�EXW�PHQ�WKUHH�
�81(6&2���������7KHUH�LV�D�VKRUWDJH�RI�VNLOOV�LQ�67(0�ZKLFK�JLYHV�ZRPHQ�WKH�RSSRUWXQLW\�WR�
VWHS�LQ�DQG�ILOO�WKH�JDS�EXW�WKDW�FDOOV�IRU�WKHP�WR�JDLQ�WKH�³ULJKW´�VNLOOV�LQ�H�J��DUWLILFLDO�LQWHOOLJHQFH��
FRPSXWHU�VFLHQFH�DQG�HQJLQHHULQJ��%HOOR�HW�DO����������67(0�DFDGHPLF�GHJUHHV�JLYH�DFFHVV�
WR�PDQ\�ZHOO�SD\LQJ� MREV� WKDW� DUH� IDVW�GHYHORSLQJ� WRGD\� �&HGHIRS�� ������(XURSHDQ�8QLRQ��
������ (XURSHDQ� &RPPLVVLRQ�� ������ :RUOG� (FRQRPLF� )RUXP�� ������ EXW� ZRPHQ� DUH� QRW�
JUDEELQJ�WKH�RSSRUWXQLW\�DQG�PHQ�DUH�VWLOO�GRPLQDWLQJ�WKH�ILHOG��(YHQ�WKRXJK�ZRPHQ�KDYH�D�
67(0�HGXFDWLRQ�WKH\�PD\�QRW�EH�ZRUNLQJ�LQ�WKH�ILHOG��9DQ�9HHOHQ��'HUNV�	�(QGHGLMN���������
$�UHSRUW�E\�6LQJK�HW�DO���������LQGLFDWHV�WKDW�DURXQG�����RI�ZRPHQ�ZKR�HQWHU�HQJLQHHULQJ�
XOWLPDWHO\�OHDYH�WKH�SURIHVVLRQ��$QG��LI�ZRPHQ�FKRRVH�HQJLQHHULQJ�WKH\�DUH�PRUH�LQWHUHVWHG�LQ�
KHDOWK�UHODWHG�VXEMHFWV�ZLWKLQ�HQJLQHHULQJ��)XQNH��%HUJHV�	�+XEZLHVHU��������/LQ��*KDGGDU�	�
+XUVW�� ������ DV� D� UHVHDUFK� IURP� ����� VKRZV� ZKHUH� IHPDOH� VWXGHQWV� FKRRVH� ELRPHGLFDO�
HQJLQHHULQJ�DQG�PDOH�VWXGHQWV�PHFKDWURQLFV�HQJLQHHULQJ��0DWWKLDVGRWWLU�	�$XGXQVVRQ���������
�
7KH� GULYLQJ� ILHOGV� LQ� ,QGXVWU\� ���� LV� GLJLWDO� LQIRUPDWLRQ� WHFKQRORJ\�� FRPSXWLQJ�� SK\VLFV��
PDWKHPDWLFV�DQG�HQJLQHHULQJ��WKH�YHU\�ILHOGV�ZKHUHLQ�ZRPHQ�UHPDLQ�D�PLQRULW\��7KLV�VLWXDWLRQ�
KDV�EHHQ�DQDO\VHG�DQG�GLVFXVVHG�LQ�WKH�OLWHUDWXUH�RYHU�WKH�\HDUV��$VKFUDIW��(JHU��	�)ULHQG��
������6WRHJHU�HW�DO��������.ROPRV��0HMOJDDUG��+DDVH��	�+ROJDDUG��������/LEHQ�	�&R\OH��������
&KHU\DQ�� 0DVWHU�� 	� 0HOW]RII�� ������ 0DWWKLDVGRWWLU� 	� 3DOVGRWWLU�� ������ )XQNH�� %HUJHV�� 	�
+XEZLHVHU��������0DWWKLDVGRWWLU���������$PRQJ�WKH�FRQFOXVLRQV�LQ�%HOOR��%ORZHUV��6FKQHHJDQV�
	� 6WUD]D¶V� ������� UHSRUW� LV� ³7KLV� WUHQG� LV� DOO� WKH�PRUH� SUREOHPDWLF� LQ� WKDW� WKHUH� LV� D� VNLOOV�
VKRUWDJH�LQ�PDQ\�RI�WKHVH�YHU\�ILHOGV��VXFK�DV�LQ�DUWLILFLDO�LQWHOOLJHQFH��7KLV�WUHQG�VXJJHVWV�WKDW�
SURJUHVV� WRZDUGV� ULJKWLQJ� WKH� JHQGHU� LPEDODQFH� FRXOG� EH� FRPSURPLVHG�� XQOHVV� VWUHQXRXV�
HIIRUWV�DUH�PDGH�DW�WKH�JRYHUQPHQW��DFDGHPLF�DQG�FRUSRUDWH�OHYHOV�QRW�RQO\�WR�DWWUDFW�JLUOV�DQG�
ZRPHQ�WR�WKHVH�ILHOGV�EXW��DERYH�DOO��WR�UHWDLQ�WKHP´��S��������
�
,W�LV�VRPHWLPHV�GLIILFXOW�IRU�D�\RXQJ�SHUVRQ�WR�GHFLGH�ZKDW�WR�VWXG\��,Q�WKH�<RX6FLHQFH�3RVW�
*UDGXDWLRQ�5HDGLQHVV�5HSRUW��������LW�LV�VWDWHG�WKDW�³����RI�KLJK�VFKRRO�JUDGXDWHV�DUH�QRW�
UHDG\�WR�PDNH�FROOHJH�DQG�FDUHHU�GHFLVLRQV´��S������:KDW�PRWLYDWHV�DQG�LQVSLUHV�VWXGHQWV�ZKHQ�
WKH\�GHFLGH�PD\�EH�GLIIHUHQW�EHWZHHQ�GLIIHUHQW�SHUVRQV�DQG�WKH�SURFHVV�RI�FRQFOXGLQJ�ZKDW�WR�
VHOHFW�FDQ�EH�ORQJ�IRU�PDQ\��,W�VHHPV�WR�EH�GLIILFXOW�WR�UHFRJQL]H�ZKDW�GHWHUPLQHV�VWXGHQWV¶�
FKRLFHV�RI�HGXFDWLRQ��,W�PD\�EH�D�FRPSOH[�SURFHVV�DQG�WKH�URRWV�FDQ�EH�DV�GHHS�DV�LQ�HDUO\�
FKLOGKRRG� �9DQ� 7XLMO� 	� YDQ� GHU� 0ROHQ�� ������� ,Q� WKH� <RX6FLHQFH� UHSRUW��&DUHHU� ,QVLJKWV��
:RPHQ��67(0��DQG�WKH�7DOHQW�6KRUWDJH���������LW�LV�VWDWHG�WKDW�WKHUH�LV�D�JDS�EHWZHHQ�ZKDW�
KLJK�VFKRRO�IHPDOH�VWXGHQWV�FDQ�GR��WKHLU�DSWLWXGH��DQG�WKHLU�LQWHUHVW�LQ��H�J��WKH\�KDYH�³PRUH�
WKDQ���[�WKH�DSWLWXGH�IRU�FDUHHUV�LQ�DUFKLWHFWXUH�DQG�HQJLQHHULQJ�WKDQ�WKH\�GR�LQWHUHVW´��S������
�
9DQ�GHQ�+XUN��0HHOLVVHQ�	� YDQ�/DQJHQ¶V� ������� UHYLHZ�RI� HPSLULFDO� VWXGLHV� OHDG� WKHP� WR�
FDWHJRULVH� IDFWRUV� UHODWHG� WR� JHQGHU� GLIIHUHQFHV� LQ� 67(0� HGXFDWLRQ� LQWR� WKUHH� OHYHOV��
HQYLURQPHQWDO�IDFWRUV��IDFWRUV�DW�WKH�VFKRRO�OHYHO�DQG�IDFWRUV�DW�WKH�VWXGHQW�OHYHO��%XLOW�RQ�WKHLU�
UHVHDUFK�WKH\�SXW�IRUZDUG�WKH�IROORZLQJ�PRGHO�LQ�ILJXUH����
�
�
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)LJXUH����0RGHO�IRU�DFDGHPLF�FKRLFHV�DQG�SHUVLVWHQFH�LQ�67(0�HGXFDWLRQ��9DQ�GHQ�+XUN��
0HHOLVVHQ�	�YDQ�/DQJHQ��������S��������

$ODP��������ORRNHG�LQWR�DFDGHPLF�UHVHDUFK�RYHU�WKH�ODVW�WKUHH�GHFDGHV�DQG�FRPHV�XS�ZLWK�VL[�
H[SODQDWLRQV�IRU�ZK\�ZRPHQ�DUH�QRW�JRLQJ�LQWR�67(0���D��SUHFRQFHSWLRQV�DQG�ELDVHV�EDVHG�
RQ� JHQGHU�� �E�� ILHOG�VSHFLILF� DELOLW\� EHOLHIV�� �F�� OLIHVW\OH� YDOXHV� RU� ZRUN�IDPLO\� EDODQFH�
SUHIHUHQFHV���G��SURIHVVLRQDO�LQFOLQDWLRQV�RU�GHVLUHV���H��FRPSDUDWLYH�FHUHEUDO�FDSDELOLWLHV��DQG�
�I��FRJQLWLYH�DSWLWXGH��S�������
�
0DWWKLDVGRWWLU��������VKRZV�WKDW�WKH�JHQGHUV�JLYH�GLIIHUHQW�UHDVRQV�IRU�FKRRVLQJ�HQJLQHHULQJ�
VWXGLHV��)HPDOHV�UHSRUWHG�PRUH�LQWHUHVW�LQ�PDWK�DQG�VFLHQFH�DQG�D�VXFFHVV�LQ�WKRVH�VXEMHFW�
LQ�XSSHU�VHFRQGDU\�VFKRRO�DQG�IHPDOHV�ZHUH�ROGHU�WKDQ�PDOHV�ZKHQ�WKH\�GHFLGHG�ZKDW�VXEMHFW�
WR�VWXG\��$PHOLQN�DQG�0HV]DURV��������HPSKDVLVH�WKH�LPSRUWDQFH�RI�IDFXOW\�UHFRJQLVLQJ�WKDW�
IHPDOH�VWXGHQWV�YDOXH�UHVSHFWIXO�LQWHUDFWLRQ�DQG�HQFRXUDJHPHQW�D�ORW���
�
5HVHDUFK�KDYH�ORRNHG�LQWR�PRUH�LQIOXHQFLQJ�IDFWRUV��H�J���FRPSHWLWLYHQHVV��%XVHU�HW�DO����������
SHHU� LQIOXHQFH� �%UHQ¡H� 	� =ROLW]�� ������ $QGHUVHQ�� 	� +MRUWVNRY�� ������� JUDGH� SHUIRUPDQFH�
�6WLQHEULFNQHU� 	� 6WLQHEULFNQHU�� ������� ZDJH� JDS� �5HGPRQG� 	� 0F*XLQQHVV�� ������ DQG�
PRWLYDWLRQ��5REQHWW�	�/HDSHU���������0RUHRYHU��UHVHDUFK�KDV�HYHQ�VKRZQ�LW�LQIOXHQFH�JLUOV�LQ�
D�SRVLWLYH�ZD\�LI�RWKHU�JLUOV�LQ�WKHLU�FODVV�DOVR�OLNH�67(0��5DDEH��%RGD��	�6WDGWIHOG����������
�
6WXGHQWV¶� 67(0� VHOI�HIILFDF\� LQIOXHQFHV� GHFLVLRQ� RI� IXUWKHU� VWXG\� �-DQVHQ�� 6FKHUHU�� 	�
6FKURHGHUV�� ������%URZQ��&RQFDQQRQ��0DU[��'RQDOGVRQ��	�%ODFN�� �������6RFLDO�&RJQLWLYH�
&DUHHU� 7KHRU\� �6&&7�� �/HQW�� %URZQ�� 	� +DFNHWW�� ������ VXJJHVWV� WKDW� SHRSOH� DUH� QHLWKHU�
FRQWUROOHG� E\� WKHLU� HQYLURQPHQW� QRU� DUH� WKH\� WRWDOO\� LQGHSHQGHQW� DQG� HDFK� RQH� KDV� WKH�
FDSDELOLW\� WR� GHWHUPLQH� ZKDW� WR� VHOHFW� EXW� SHUFHLYHG� VHOI�HIILFDF\� LQIOXHQFHV� WKH� VHOHFWLRQ�
SURFHVV��%DQGXUD��������%DQGXUD��������%DQGXUD���������
�
6WHUHRW\SHV�FDQ�VKDSH�\RXQJ�SHUVRQ¶V�DWWLWXGHV�DQG�GLYHUVH�ILHOGV�RI�67(0�FDQ�KDYH�GLIIHUHQW�
VWHUHRW\SHV��&KHU\DQ�HW�DO���������ZKLFK�FDQ�DSSHDO�GLIIHUHQWO\�WR�GLIIHUHQW�SHUVRQV��(QJLQHHUV�
DQG�HVSHFLDOO\�FRPSXWHU�VFLHQWLVW�RU�,7�SHUVRQV�DUH�RIWHQ�FRQQHFWHG�WR�QHUG\�PDOH�W\SHV�WKDW�
DUH�QRW�DSSHDOLQJ�WR�DOO�EXW�PLJKW�DWWUDFW�VRPH��%HUJH��6LOIYHU��DQG�'DQLHOVVRQ��������DQDO\VHG�
QLQH� GLIIHUHQW� (QJLQHHULQJ� 0HFKDQLFV� SURJUDPPH� ZHEVLWHV� DQG� WKHLU� UHVXOW� ZDV� WKDW� WKH\�
H[SRVH�VWHUHRW\SLFDO�QRUPV�UHJDUGLQJ�JHQGHU�DQG�DJH��3RZHOO��'DLQW\�DQG�%DJLOKROH��������
FRQFOXGH�LQ�WKHLU�SDSHU�WKDW�ZRPHQ�DUH�DZDUH�RI�³PDVFXOLQH´�VWHUHRW\SHV�LQ�PDQ\�MREV�EXW�DW�
WKH�VDPH�WLPH�FODLP�WKDW�WKHVH�MREV�DUH�IRU�HYHU\RQH�LQGHSHQGHQW�RI�JHQGHU��
�
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7KH�PRGHO�LQ�ILJXUH���IURP�0DVWHU�HW�DO���������VKRZV�VRPH�RI�WKH�LQIOXHQFLQJ�IDFWRUV�DQG�WKH�
VLWXDWLRQ�UHJDUGLQJ�JLUOV�DQG�67(0���

�
�

)LJXUH����&XOWXUDO�VWHUHRW\SHV�DQG�JHQGHU�GLIIHUHQFHV�LQ�HDUO\�H[SHULHQFHV�FRQWULEXWH�WR�JHQGHU�
GLIIHUHQFHV�LQ�PRWLYDWLRQ�LQ�FRPSXWHU�VFLHQFH�DQG�HQJLQHHULQJ���0DVWHU�HW�DO���������S�������

7KH�QHHG�RI�EHORQJLQJ�LV�LPSRUWDQW��VR�VWHUHRW\SHV�QHHG�WR�EH�GLYHUVH�HQRXJK�WR�DWWUDFW�DOO�
VWXGHQWV� �0DVWHU� HW� DO��� �������([SHULHQFLQJ� VXSSRUW� DQG�HQFRXUDJHPHQW� IURP� IULHQGV� DQG�
IDPLO\� FDQ� VXSSRUW� DFDGHPLF� VXFFHVV�DQG�SUHGLFW� DGROHVFHQW� JLUOV¶�PRWLYDWLRQ� LQ�PDWK�DQG�
VFLHQFH��5REQHWW�	�/HDSHUP���������,Q�D�UHVHDUFK��/HZLV��HW�DO����������ZLWK�GDWD�IURP�QHDUO\�
����� VWXGHQWV�ZLWK� IRFXV� RQ� S67(0� �S SK\VLFDO� VFLHQFHV��� WKH�PDLQ� FRQFOXVLRQV� DUH� WKDW�
ZRPHQ�TXHVWLRQ�WKHLU�DELOLW\�PRUH�WKDQ�PHQ�DQG�IHHO�OHVV�VHQVH�RI�EHORQJLQJ��7KH�VHQVH�RI�
EHORQJLQJ�RXWQXPEHUV�RWKHU�RUGLQDU\�H[SODQDWLRQV�IRU�ZRPHQ¶V�UHDVRQV�IRU�NHHS�JRLQJ�RQ�LQ�
S67(0��
�
7KH�REMHFWLYH�RI�WKLV�VWXG\�ZDV�WR�EHWWHU�XQGHUVWDQG�IHPDOH�HQJLQHHULQJ�DQG�FRPSXWHU�VFLHQFH�
VWXGHQWV¶� DWWLWXGHV�ZKHQ� WKH\� FKRVH� WKHLU� VWXGLHV� DQG� H[SORUH� SUHVHQW� VLWXDWLRQ� LQ� WKH� WZR�
VXEMHFWV��,W�LV�RI�LQWHUHVW�WR�NQRZ�ZKDW�ZDV�DQG�LV�WKH�LQIOXHQFLQJ�PRGHO�DQG�ZKDW�KDV�EHHQ�RI�
VXSSRUW�DIWHU�WKH\�VWDUWHG�WKHLU�VWXGLHV��
�
�
METHOD 
�
Participants 
�
7KH�SDUWLFLSDQWV�ZHUH�D�QRQ�SUREDELOLW\�FRQYHQLHQFH�VDPSOH��L�H���D�JURXS�RI�VWXGHQWV�HDV\�WR�
FRQWDFW� IRU� WKH� DXWKRU�� 7KH� GHSDUWPHQW� RIILFH� DW� WKH� 6FKRRO� RI� HQJLQHHULQJ� DQG� 6FKRRO� RI�
FRPSXWHU�VFLHQFH�DW�5H\NMDYLN�8QLYHUVLW\�ZHUH�FRQWDFWHG�DQG�DVNHG�WR�SURYLGH�IHPDOH�VWXGHQW�
H�PDLOV��$OVR��IHPDOH�WHDFKHUV�LQ�ERWK�GHSDUWPHQWV�ZHUH�DVNHG�LI�WKH\�FRXOG�SRLQW�RXW�IHPDOH�
VWXGHQWV�WKDW�FRXOG�EH�FRQWDFWHG��7KH�IHPDOH�FRPSXWHU�VFLHQFH�VWXGHQW¶V�DVVRFLDWLRQ���V\V�WXU��
DQG� WKH� HQJLQHHULQJ� VWXGHQW¶V� DVVRFLDWLRQ� DW� 58�ZHUH� DVNHG� WR� DGYHUWLVH� IRU� SDUWLFLSDQWV��
7RWDOO\����IHPDOH�VWXGHQWV�ZHUH�FRQWDFWHG�DQG����������UHSOLHG�������������IURP�FRPSXWHU�
VFLHQFH�DQG���������IURP�HQJLQHHULQJ��7KH�UHVSRQVH�UDWH�ZDV�UDWKHU�ORZ�DQG�GLG�QRW�JLYH�WKH�
SRVVLELOLW\�WR�FRPSDUH�WKH�JURXSV��
�
Measures 
�
,W�ZDV�GHFLGHG�WR�XVH�H�PDLO�WR�VHQG�RXW�WKH�TXHVWLRQQDLUH�EHFDXVH�DIWHU�&29,'�WKH�8QLYHUVLW\�
LV�RIIHULQJ�UHFRUGLQJV�RI�WHDFKHU¶V�SUHVHQWDWLRQ�PRUH�IUHTXHQWO\�DQG�PDQ\�VWXGHQWV�SUHIHU�WR�
VWXG\�IURP�KRPH�DQG�DUH�QRW�DWWHQGLQJ�WR�WKH�XQLYHUVLW\�EXLOGLQJ�UHJXODUO\��$W�KRPH�SDUWLFLSDQWV�
FDQ�DQVZHU�DQG�FRPSOHWH�WKH�TXHVWLRQQDLUH�DW�WKHLU�RZQ�SDFH�ZKLFK�FDQ�EH�FRQYHQLHQW�DQG�
GHOLYHU�ZULWWHQ�UHVSRQVHV�ZKLFK�FDQ�VDYH�WLPH��6RPH�FDQ�HYHQ�IHHO�OHVV�VRFLDO�SUHVVXUH�DV�
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WKHUH�LV�QR�YLVXDO�RU�QRQ�YHUEDO�MXGJPHQWDO�FXHV�ZKLFK�FDQ�DOVR�UHGXFH�WKH�LQIOXHQFH�RI�WKH�
LQWHUYLHZHU��7KXV��LW�ZDV�KRSHG�WKDW�E\�XVLQJ�H�PDLO�ZRXOG�JLYH�PRUH�UHSUHVHQWDWLYH�GDWD��7KH�
TXHVWLRQV�ZHUH�DV�IROORZV��
�

���:KHQ�GLG�\RX�EHFRPH�LQWHUHVWHG�LQ�HQJLQHHULQJ�FRPSXWHU�VFLHQFH�DQG�ZKDW�GR�\RX�
WKLQN�KDG�WKH�PRVW�LQIOXHQFH�RQ�\RX��ZDV�PRVW�PRWLYDWLQJ"����:KHQ�GLG�\RX�GHFLGH�WR�
VWDUW� VWXG\LQJ� HQJLQHHULQJ�FRPSXWHU� VFLHQFH� DQG� ZKDW� GR� \RX� WKLQN� KDG� WKH� PRVW�
LQIOXHQFH�RQ�WKDW�FKRLFH��ZDV�WKH�PRVW�PRWLYDWLQJ"����:KLFK�UROH�PRGHOV�GR�\RX�WKLQN�
KDYH�LQIOXHQFHG�\RXU�FKRLFH�RI�VWXG\"����'LG�\RX�IHHO�WKDW�VRPHWKLQJ�KLQGHUHG�\RX�LQ�
\RXU�FKRLFH��HYHQ�GLVFRXUDJHG�\RX"����+RZ�DUH�\RX�GRLQJ�LQ�\RXU�VWXGLHV"�:KDW�GR�
\RX�WKLQN�KDV�PRWLYDWHG�\RX�DQG�ZKDW�KDV�HYHQ�KLQGHUHG�\RX�LQ�\RXU�VWXGLHV"����:KDW�
UROH�PRGHOV��LI�DQ\��GR�\RX�WKLQN�\RX�KDYH�LQ�\RXU�VWXGLHV"����'R�\RX�WKLQN�WKDW�EHLQJ�D�
ZRPDQ�KDV�KDG�DQ\�HIIHFW�RQ�\RX�LQ�\RXU�VWXGLHV�DQG�KRZ�IHZ�ZRPHQ�DUH�LQ�WKH�VDPH�
VWXG\"�

�
Procedure 
�
$Q�H�PDLO�ZDV�VHQW�WR�VWXGHQWV�LQ�HQJLQHHULQJ�DQG�FRPSXWHU�VFLHQFH�ZLWK�DQ�LQWURGXFWLRQ�OHWWHU�
ZKHUH�WKH\�ZHUH�HQFRXUDJHG�QRW�RQO\�WR�DQVZHU�WKH�TXHVWLRQV�EXW�WR�GLVFXVV�WKH�WRSLF�RSHQO\��
$� UHPLQGHU�ZDV�VHQW� WZLFH��7KH�DQVZHUV�ZHUH�FROOHFWHG�DQG�VHSDUDWHG� IURP� WKH�VWXGHQW¶V�
QDPHV��DQG�DQVZHUV�IRU�HDFK�TXHVWLRQ�ZHUH�JURXSHG�WRJHWKHU�DQG�DQDO\VHG���
�
�
RESULTS AND DISCUSION 
�
To gain interest and decide to study a STEM 
 
7KH�ILUVW� WZR�TXHVWLRQV�ZHUH�UHODWHG�DQG�WKH�DQVZHUV�ZLOO�EH�GLVFXVVHG�WRJHWKHU��6L[�RI� WKH�
ZRPHQ�UHSRUWHG�WKDW�WKH\�ZHUH�LQWHUHVWHG�LQ�WKH�VXEMHFW�IURP�HDUO\�RQ�DQG�WKH�LQVSLUDWLRQ��IRU�
PRVW�RI�WKHP��FDPH�IURP�SOD\LQJ�FRPSXWHU�JDPHV�WKDW�IDWKHUV�DQG�RU�EURWKHUV�KDG�LQWURGXFHG�
WR�WKHP�RU�DV�RQH�VDLG��
�

,�ZRXOG�VD\�WKDW�,�ILUVW�JRW�LQWHUHVWHG�LQ�FRPSXWHUV�ZKHQ�,�VWDUWHG�SOD\LQJ�YLGHR�JDPHV�ZLWK�P\�
ROGHU�EURWKHU��+H�JRW�KLV�ILUVW�FRPSXWHU�ZKHQ�,�ZDV���\HDUV�ROG��6LQFH�,�ZDV�TXLWH�\RXQJ��,�RQO\�
JRW�WR�SOD\�JDPHV�OLNH�%XEEOHV�DQG�VLPLODU�JDPHV�RQ�/HLNMDQHWL�>*DPH�QHWZRUN@��:LWK�LQFUHDVLQJ�
DJH��,�WKHQ�JRW�WR�SOD\�PRUH�DQG�JRW�KLV�3OD\6WDWLRQ���FRPSXWHU�LQWR�P\�URRP�ZKHQ�KH�XSJUDGHG�
WR�D�3OD\6WDWLRQ����7KHQ�,�VWDUWHG�SOD\LQJ�HYHQ�PRUH�JDPHV�DQG�VWDUWHG�WKLQNLQJ�PRUH�DQG�PRUH�
DERXW�ZKDW�ZDV�EHKLQG�WKH�PDNLQJ�RI�WKHVH�YLGHR�JDPHV��,�VD\�WKDW�WKH�YLGHR�JDPHV�,�SOD\HG�
DQG�P\�WKRXJKWV�RQ�WKHP�ZHUH�WKH�WULJJHU�IRU�PH�WR�EHFRPH�LQWHUHVWHG�LQ�FRPSXWHUV��

�
,W�LV�QRWLFHDEOH�WKDW�VKH�GLG�QRW�JHW�D�QHZ�3OD\6WDWLRQ��EXW�KHU�EURWKHU�GLG�DQG�VKH�JRW�KLV�ROG�
RQH��7KLV�PD\�EH�SDUW�RI�WKH�UHDVRQ�ZK\�ER\V�DUH�PRUH�FRQILGHQW�WKDQ�JLUOV�UHJDUGLQJ�WKHLU�
WHFKQLFDO�DELOLWLHV�DQG�FRPSXWHU�VNLOOV�HYHQ�IURP�DQ�HDUO\�DJH��=YLHO�*LUVKLQ��/XULD��	�6KDKDP��
������0DWWKLDVGRWWLU���������2QH�RI�WKH�ZRPHQ�PHQWLRQHG�WKDW�ZKHQ�VKH�ZDV����VKH�OHDUQHG�
KRZ�WR�XVH�([FHO�DQG�WKDW�VSDUNHG�KHU�LQWHUHVW��RQH�PHQWLRQHG�WKDW�KHU�IDWKHU�ZDV�D�FRPSXWHU�
VFLHQWLVW� DQG� LQWURGXFHG� KHU� WR� FRPSXWHUV� DQG� WDNLQJ� D� SURJUDPPLQJ� FRXUVH� LQ� VHFRQGDU\�
VFKRRO�JRW�RQH�RI�WKHP�LQWHUHVWHG�DORQJ�ZLWK�ILOPV�DQG�79�VHULHV�ZLWK�VXSHU�JLUOV�KLGLQJ�EHKLQG�
VFUHHQV�KDFNLQJ�LQWR�FRPSXWHU�V\VWHPV��
�
6HYHQ�RI�WKH�ZRPHQ�PHQWLRQHG�WKDW�WKH\�JRW� LQWHUHVW�UDWKHU� ODWH��DQG�WZR�RI�WKHP�LQ�XSSHU�
VHFRQGDU\�VFKRRO�ZKHQ�WKH\�GLG�ZHOO�LQ�PDWK�DQG�VFLHQFH�RU�DV�RQH�VDLG��
�
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,
P�LQ�PHFKDQLFDO�HQJLQHHULQJ«*RW�LQWHUHVWHG�DIWHU�WDNLQJ�D�SK\VLFV�FRXUVH�LQ�KLJK�VFKRRO��,�
KDYH�DOZD\V�EHHQ�LQWHUHVWHG�LQ�PDWKHPDWLFV�VLQFH�HOHPHQWDU\�VFKRRO�DQG�DOZD\V�GLG�EHVW�LQ�
WKRVH�FODVVHV��

�
0DQ\�RI�WKH�SDUWLFLSDQWV�HYHQ�GHFLGHG�MXVW�EHIRUH�WKH\�DSSOLHG�ZKDW�WR�VWXG\��,W�LV�LQWHUHVWLQJ�
WKDW�WKUHH�RI�WKH�ZRPHQ�VDLG�WKDW�WKH\�GLG�QRW�JHW�LQWHUHVWHG�LQ�WKH�VXEMHFW�XQWLO�DIWHU�WKH�VWDUWHG�
WKHLU�VWXG\�DQG�PHQWLRQHG�FRXUVHV� WKDW� IODVKHG� WKHLU� LQWHUHVW��$Q\KRZ��VRPH�RI� WKHP�ZHUH�
FRQWHQW�DIWHU�WKHLU�GHFLVLRQ�RU�DV�RQH�HQJLQHHULQJ�VWXGHQW�VDLG��
�

,Q�KLJK�VFKRRO� ,�GLG�YHU\�ZHOO� LQ�VFLHQFH�DQG�PDWK��JHWWLQJ�JRRG�JUDGHV�DQG�GRLQJ�ZHOO�ZDV�
PRWLYDWLQJ��,�GHFLGHG�GXULQJ�P\�ODVW�\HDU�RI�KLJK�VFKRRO��DW�WKH�DJH�RI�����WR�FKRRVH�D�JUDGXDWH�
SURJUDP�EDVHG�RQ�PDWK�DQG�VFLHQFH��,�PDGH�WKH�GHFLVLRQ�EDVHG�RQ�ZKDW�RSSRUWXQLWLHV�,�ZRXOG�
KDYH�LQ�WKH�IXWXUH��WKHQ�WKH�SURJUDP�KDG�WR�JLYH�PH�WKH�RSWLRQ�RI�D�ZHOO�SDLG�MRE�WKDW�FRXOG�EH�
GRQH�DQ\ZKHUH�LQ�WKH�FRXQWU\��

�
2QH�RI�WKH�ZRPHQ�UHFRJQLVHG�LQ�KHU�MRE�WKDW�PDQ\�WLPH�FRQVXPLQJ�WDVNV�FRXOG�EH�DXWRPDWHG�
E\�KHOS�RI�FRPSXWHUV�DQG�SRLQWHG�WKDW�RXW�WR�WKH�WHFKQLFDO�GHSDUWPHQW��7R�EH�DFNQRZOHGJHG�
PDGH�KHU�ZDQW� WR� OHDUQ� WR�GR� LW�KHUVHOI�VR�VKH�JRW� LQWR�FRPSXWHU�VFLHQFH��7R� ORVH�D� MRE� LQ�
&29,'�ZDV�DOVR�PHQWLRQHG�DV�DQ�LQFHQWLYH�WR�VWXG\��2QH�PHQWLRQHG�WKDW�ILOPV�DERXW�KDFNLQJ�
KDG� DOZD\V� LQWHUHVWHG� KHU� DQG� WKH� FRPSXWHU� FODVVHV� DW� VFKRRO� ZHUH� IXQ� EXW� VKH� WKRXJKW�
FRPSXWHUV�ZHUH�QRW�IRU�JLUOV��
�
7KH�DQVZHUV�DUH�LQ�OLQH�ZLWK�WKH�OLWHUDWXUH��6RPH�\RXQJ�SHUVRQV�DUH�DZDUH�RI�WKHLU�LQWHUHVW�DW�
DQ�HDUO\�DJH�DQG�NQRZ�ZKDW�WKH\�ZDQW�LQ�WKH�IXWXUH�ZKLOH�RWKHUV�DUH�LQ�GRXEW��HYHQ�DOO�WKHLU�OLIH��
:H�FDQ�ORRN�DW�FKLOGUHQ¶V�OLIH�FLUFOH�DV�VFKRRO��IDPLO\�DQG�FRPPXQLW\�DQG�WKHVH�WKUHH�VHWWLQJV�
DUH�WKH�PDLQ�IDFWRUV�DIIHFWLQJ�WKHLU� LQWHUHVW�WR�VWXG\�67(0��/HQW�	�%URZQ���������5HVHDUFK�
KDYH�LQGLFDWHG�WKDW�LQWHUHVW�LQ�PDWK�DQG�VFLHQFH�LV�RQH�RI�WKH�UHDVRQV�IRU�IHPDOHV�FKRRVLQJ�
HQJLQHHULQJ�DQG�DSSOLHG�HQJLQHHULQJ��0DWWKLDVGRWWLU��������0DWWKLDVGRWWLU�	�$XGXQVVRQ��������
EXW�VRPH� MXVW�ZDQW� WR� WU\� WR�VWXG\�HQJLQHHULQJ��0DWWKLDVGRWWLU���������$V�PHQWLRQHG�EHIRUH��
UHVHDUFK�KDYH�VKRZQ�WKDW�IHPDOHV�DUH�ROGHU�WKDQ�PDOHV�ZKHQ�WKH\�GHFLGH�ZKDW�WR�VWXG\�DW�
XQLYHUVLW\��0DWWKLDVGRWWLU��������0DWWKLDVGRWWLU�	�$XGXQVVVRQ���������
�
The obstacles  
�
+HUH�IRXU�RI�WKH�ZRPHQ�GLG�QRW�UHSRUW�DQ\�KLQGUDQFHV�RU�REVWDFOHV�LQ�WKHLU�HQYLURQPHQW�EXW�
RWKHUV�GLG��&29,'�ZDV�PHQWLRQHG�WKUHH�WLPHV�IRU�FKDQJLQJ�WKH�VLWXDWLRQ��WKH\�FRXOG�QRW�DWWHQG�
VFKRRO�� HVSHFLDOO\� ODE� VHVVLRQV�� DQG� WKHUH� ZDV� QRW� HQRXJK� RSSRUWXQLW\� WR� VWXG\� DW� KRPH�
EHFDXVH� WKH\� KDG� FKLOGUHQ� WKDW� FRXOG� QRW� WR� JR� WR� VFKRRO� GXULQJ� &29,'�� 3HHUV� QHJDWLYH�
DWWLWXGHV�ZDV�DOVR�PHQWLRQHG�DV�DQ�REVWDFOH�RU�DV�WKLV�VDLG���
�

7KH�RQO\�WKLQJ�WKDW�KDV�EHHQ�D�REVWDFOH�LV�ZKHQ�PHQ�GRQ
W�EHOLHYH�LQ�PH�EHFDXVH�,
P�D�ZRPDQ��
EXW�WKHQ�,�DOZD\V�HQG�XS�KDYLQJ�WR�SURYH�P\VHOI�DQG�WKHQ�LW
V�QRW�DQ�REVWDFOH��

�
,W�ZDV�DOVR�PHQWLRQHG�WKDW�PRUH�RQOLQH�SURJUDPV�VKRXOG�EH�RIIHUHG�EHFDXVH�LW�JLYHV�WKRVH�ZKR�
KDYH� GLIILFXOWLHV� LQ� DWWHQGLQJ� LQ�KRXVH� FODVVHV� RSSRUWXQLWLHV� WR� VWXG\�� H�J�� ROGHU� VWXGHQWV��
VWXGHQWV�WKDW�QHHG�WR�ZRUN�ZKLOH�VWXG\LQJ�DQG�VWXGHQWV�ZLWK�\RXQJ�NLGV��1RW�WR�EH�DEOH�WR�VWXG\�
RQOLQH�ZDV�FRQVLGHUHG�WR�EH�DQ�REVWDFOH�IRU�ZRPHQ���
�
Academic achievement 
�
$OO�H[FHSW�RQH�RI�WKH�ZRPHQ�FODLPHG�WKDW�WKH\�KDG�EHHQ�GRLQJ�ZHOO�RU�YHU\�ZHOO�LQ�WKHLU�VWXGLHV�
DOWKRXJK�VRPH�FRXUVHV�ZHUH�GHPDQGLQJ��:KDW�KDV�PRWLYDWHG�WKHP�LV�GLIIHUHQW��RQH�VDLG� LW�
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ZDV�WKH�ZLOO�WR�ILQLVK�WKH�VWXG\�DQG�VKRZ�SHRSOH�WKDW�VKH�FRXOG�GR�LW��DQRWKHU�PHQWLRQHG�WR�JHW�
D�JRRG�MRE�ZKHQ�ILQLVKHG��2QH�PHQWLRQHG�HVSHFLDOO\��V\V�WXU��WKH�JLUOV�VRFLHW\�DW�WKH�FRPSXWHU�
GHSDUWPHQW�� WR�SDUWLFLSDWH�ZLWK� WKHP�JDYH�KHU� WKH�RSSRUWXQLW\� WR�PHHW�RWKHU�ZRPHQ�ZKLFK�
PDGH�KHU�IHHO�VKH�ZDV�QRW�DORQH�LQ�WKH�SURJUDP��)DPLO\�DQG�IULHQGV�ZHUH�RIWHQ�PHQWLRQHG�DV�
WKH�PDLQ�VXSSRUW�DV�ZHOO�DV�WHDFKHUV�WKDW�KDYH�D�UHDO�SDVVLRQ�IRU�WKHLU�ZRUN�RU�DV�RQH�VDLG��
�

,�KDYH�GRQH�YHU\�ZHOO�LQ�P\�VWXGLHV��,�WKLQN�WKH�IULHQGV�,�KDYH�PHW�>LQ�WKH�SURJUDP@�DUH�WKH�PRVW�
HQFRXUDJLQJ�WR�PH��ZH�DUH�DEOH�WR�OHDUQ�WRJHWKHU�DQG�JHW�HDFK�RWKHU�WKURXJK�WKH�PRVW�GLIILFXOW�
SKDVHV��

�
6DGO\��WKH�PDOH�FODVVPDWHV�FRXOG�EH�GLVFRXUDJLQJ�ZKLFK�LQ�DW� OHDVW�WKUHH�FDVHV�DIIHFW�WKHLU�
IHPDOH� FODVVPDWHV¶� VHOI�HVWHHP� DQG� FRXUDJH� WR� NHHS� RQ�� +HUH� DUH� WZR� H[DPSOHV� IURP�
FRPSXWHU�VFLHQFH�VWXGHQWV���
�

:KDW�KDV�SHUKDSV�KLQGHUHG�PH�WKH�PRVW�LQ�P\�VWXGLHV�LV�WKH�ZD\�PHQ��RU�SUHIHUDEO\�ER\V��RIWHQ�
WUHDW�SHRSOH��7KHUH�DUH�D�ORW�RI�JURXS�SURMHFWV�ZKHUH�ZH�DUH�SXW�LQWR��UDQGRP��JURXSV�DQG�,�HQG�
XS�ZLWK�VRPH�JX\V�ZKR�WDONV�WR�\RX�OLNH�\RX�GRQ
W�NQRZ�DQ\WKLQJ��,W�LV�YHU\�GLVFRXUDJLQJ�WR�ZRUN�
LQWR�VXFK�JURXSV��
�
)URP�WLPH�WR�WLPH��,�KDYH�IHOW�YHU\�ORVW�LQ�P\�VWXGLHV��HVSHFLDOO\�LQ�JURXS�ZRUN�ZKHUH�\RX�PLJKW�
HQG�XS�ZLWK�D�ORW�RI�ER\V�LQ�D�JURXS�ZKR�\RX�IHHO�DUH�PXFK�VPDUWHU�WKDQ�\RX�EHFDXVH�WKH\�UHDOO\�
MXVW�WDON�WKH�ORXGHVW���

�
Role models 
�
5ROH�PRGHO�SOD\�DQ� LPSRUWDQW�SDUW� LQ� VKDSLQJ�DWWLWXGHV�DQG�DZDUHQHVV�DQG� UHVHDUFK�KDYH�
H[SRVHG�WKDW�VWHUHRW\SHV�FDQ�LQIOXHQFH�JHQGHU�GLVSDULWLHV�DV�JLUOV�DUH�HDUO\�OHVV�DWWUDFWHG�WKDQ�
ER\V�WR�VWHUHRW\SHV�LQ�HQJLQHHULQJ�DQG�FRPSXWHU�VFLHQFH��0DVWHU��0HOW]RII�	�&KHU\DQ���������
,Q�WKLV�JURXS�RI�ZRPHQ�ILYH�UHSRUWHG�WKH\�GLG�QRW�KDYH�DQ\�UROH�PRGHOV�DSDUW�IURP�D�IDPLO\�
PHPEHU� RU� IULHQG� �JUDQGPRWKHU�� PRWKHU�� IDWKHU�� VLVWHU�� EURWKHU�� KXVEDQG� DQG� IULHQG�� ZKR�
HQFRXUDJHG�WKHP�WR�VWXG\�IXUWKHU��QRW�67(0�SHU�VH��EXW�WR�JR�WR�XQLYHUVLW\��$OO�WKH�VDPH��WKH�
GHFLVLRQ�ZDV�RIWHQ�EXLOW�RQ�WKHLU�RZQ�LQWHUQDO�PRWLYDWLRQ�DV�RQH�VDLG���
�

,� ZRXOGQ
W� VD\� WKDW� ,� KDG� D� VSHFLILF� UROH�PRGHO� LQ�PLQG� WKDW� LQIOXHQFHG�P\� FKRLFH� WR� VWXG\�
FRPSXWHU�VFLHQFH��,W�ZDV�PRUH�P\�RZQ�VWXEERUQQHVV�WR�FKRRVH�VRPHWKLQJ�WKDW�VRPH�SHRSOH�
DURXQG�PH�PLJKW�KDYH�H[SHFWHG�PH�QRW�WR�EH�DEOH�WR�GR��,�KDYH�DOZD\V�EHHQ�NHHQ�ERWK�WR�SURYH�
WR�P\VHOI�WKDW�,�FDQ�GR�WKLQJV�DQG�DOVR�WR�SURYH�WR�RWKHUV��0\�UROH�PRGHO�LQ�FKRRVLQJ�D�JRRG�
HGXFDWLRQ�RXWVLGH�RI�P\�FRPIRUW�]RQH�LV�P\�PRWKHU��6KH�KDV�DOZD\V�EHHQ�GHWHUPLQHG�LQ�KHU�
VWXGLHV�DQG�SHUVHYHUHG�GHVSLWH�REVWDFOHV��

�
:KHQ� LW� FRPHV� WR�ZKDW� WR�VWXG\� WKH� UROH�PRGHOV�FRPH� IURP�DOO�DURXQG�� WKH�SHRSOH� LQ� WKHLU�
HQYLURQPHQW��D�SURJUDPPLQJ�WHDFKHU�ZDV�PHQWLRQHG��HQJLQHHUV�LQ�WKH�IDPLO\��IULHQGV�WKDW�KDG�
JUDGXDWHG�ZLWK�VLPLODU�HGXFDWLRQ��GLVFXVVLRQ�LQ�VRFLHW\�DQG�LQ�VRFLDO�PHGLD��DQG�RQH�PHQWLRQHG�
D�IHPDOH�HQJLQHHU�WKDW�LV�D�SRSXODU�VRFLDO�PHGLD�LQIOXHQFHU�WHOOLQJ�DERXW�KHU�ZRUN�DQG�IDPLO\�
OLIH��)HPDOH�WHDFKHUV�VHHPHG�WR�EH�LPSRUWDQW�UROH�PRGHOV�PHQWLRQHG�E\�ILYH�RI�WKH�ZRPHQ��
�

7KH�UROH�PRGHOV�,�KDYH�KDG�LQ�P\�VWXGLHV�DUH�WKH�IHPDOH�WHDFKHUV�ZKR�KDYH�WDXJKW�PH��<RX�
RIWHQ�IHHO� OLNH�WKH�VWXG\� LV�UDWKHU�PDVFXOLQH��EXW�ZKHQ�\RX�KDYH�D�ZRPDQ�DV�D�WHDFKHU��\RX�
VRPHKRZ�IHHO�PRUH�VHFXUH��,W
V�DGPLUDEOH�WR�ZDWFK�WKHP�DQG�,�WKLQN�LW
V�JUHDW�ZKHQ�WKH\�VKDUH�
WKHLU�VWRU\��

�
5ROH�PRGHOV�DUH�DOVR�IRXQG�LQ�IHPDOHV�WKDW�KDYH�DOUHDG\�JUDGXDWHG�DQG�DUH�ZRUNLQJ�LQ�WKH�
ILHOG�DQG�D�PDOH�UROH�PRGHO�ZDV�RQO\�PHQWLRQHG�WZLFH��D�IDWKHU�DQG�D�WHDFKHU�EXW�DV�RQH�VDLG��
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�
+RZHYHU��WKH�FRROHVW�UROH�PRGHOV�ZKR�SHUVRQDOO\�LQVSLUH�DQG�PRWLYDWH�PH�WKH�PRVW�DUH�WKH�JLUOV�
,
YH�ZRUNHG�ZLWK�LQ�JURXS�ZRUN�GXULQJ�P\�VWXGLHV��

�
7KH�LPSRUWDQFH�DQG�LQIOXHQFH�RI�UROH�PRGHOV�LV�FOHDU�LQ�WKLV�JURXS��WKH\�IHHO�WKH�VWHUHRW\SHV�
EXW�WKH\�VHH�VXSSRUW�LQ�RWKHU�ZRPHQ�DURXQG�WKHP�DOWKRXJK�WKHUH�DUH�QRW�PDQ\�RI�WKHP��7KLV�
RQH�JDYH�D�JRRG�GHVFULSWLRQ�RI�WKH�LQIOXHQFH�RI�D�VWHUHRW\SH�DQG�KRZ�WKLV�LQIOXHQFHG�KHU�VHOI�
FRQILGHQFH��
�

3UREDEO\�WKH�VWHUHRW\SH�RI�D�FRPSXWHU�VFLHQWLVW�SURJUDPPHU�� ,Q�PRVW�PRYLHV�DQG�79�VHULHV��
WKHUH�DUH�VRPH�JRUJHRXV�PDOH�QHUGV�ZKR� OLYH� LQ� WKHLU�PRP
V�EDVHPHQW�DQG� MXVW�SOD\�YLGHR�
JDPHV��,�UHPHPEHU�P\�IULHQGV
�UHDFWLRQV�ZKHQ�,�WROG�WKHP�,�ZDV�PDMRULQJ�LQ�FRPSXWHU�VFLHQFH��
7KH\�WKRXJKW�LW�ZDV�YHU\�QHUG\�DQG�LPPHGLDWHO\�VWDUWHG�DVNLQJ�LI�LW�ZDVQ
W�MXVW�ER\V�ZKR�ZHQW�
LQWR�WKDW�SURIHVVLRQ��,�WKHQ�VWDUWHG�WR�IHHO�D�OLWWOH�LQVHFXUH�DERXW�WKH�FKRLFH�DQG�ZKHWKHU�,�ZRXOG�
EHORQJHG�LQ�FRPSXWHU�VFLHQFH��

�
6WHUHRW\SHV�FDQ�EH�D�EDUULHU�IRU�FKRRVLQJ�67(0�VXEMHFWV�EXW�IHPDOH�UROH�PRGHOV�FDQ�HVFDODWH�
WKH�VHQVH�RI�ILW�LQ�DQG�VXSSRUW�WKH�LGHDV�DERXW�KRZ�WR�VXFFHHG�LQ�67(0��H�J��ZLWK�KDUG�ZRUN�
�*RQ]iOH]�3pUH]��0DWHRV�GH�&DER�	�6iLQ]���������*HQGHU�VWHUHRW\SHV�DQG�ELDVHV�LQIOXHQFH�
NLGV�IURP�HDUO\�RQ��9DQ�7XLMO�	�YDQ�GHU�0ROHQ��������$ODP���������WKXV��WR�FKDQJH�VRFLHWLHV�
DWWLWXGHV�DQG�VXSSRUW�LV�RQH�RI�WKH�IDFWRUV�QHHGHG�WR�ZRUN�ZLWK��,W�ZDV�RIWHQ�PHQWLRQHG�WKDW�WKH�
SDUWLFLSDQWV�FRQVLGHUHG�WKH�VWXG\�WR�EH�GLIILFXOW�DQG�PLJKW�QRW�EH�IRU�ZRPHQ��VXSSRUWLQJ�WKH�
WZR�VWHUHRW\SHV��,W�LV�FOHDU�LQ�WKH�SUHVHQW�VWXG\�WKDW�VWHUHRW\SHV�KDYH�LQIOXHQFHV�DQG�PDQO\�LQ�
D�QHJDWLYH�ZD\��
�
To be a woman in STEM 
�
7KH� IHHOLQJ� RI� EHORQJLQJ� VXSSRUWV� VWXGHQWV� WR� VWD\� LQ� WKHLU� VWXG\�� RWKHU� VWXGHQWV� DQG� WKH�
WHDFKLQJ�SOD\�D�ELJ�UROH�LQ�FUHDWLQJ�JRRG�FRQGLWLRQV�WKDW�FDQ�LQIOXHQFH�WKH�IHHOLQJ�RI�EHORQJLQJ��
RQH�GHVFULEHG�KHU�VLWXDWLRQ�OLNH�WKLV���
�

<HV��WKHUH�DUH�D�ORW�RI�SHRSOH�LQ�FRPSXWHU�VFLHQFH�ZKR�DUH�YHU\�VPDUW��,�RIWHQ�IHHO�WKDW�,�DP�QRW�
LQ�WKH�VDPH�SODFH�DV�PDQ\�SHRSOH�ZKR�JHW����>RXW�RI���@�LQ�HYHU\WKLQJ��,�WKLQN�WKLV�SURJUDP�LV�
YHU\�GLIILFXOW�DQG�,�GRQ
W�WKLQN�WKH�WHDFKLQJ�LV�JRRG�HQRXJK��,�WKLQN�WKH�WHDFKLQJ�LV�IRU�SHRSOH�ZKR�
KDYH�D�JRRG�NQRZOHGJH�RI�SURJUDPPLQJ�RU�SHRSOH�ZKR�KDYH�EHHQ�SURJUDPPLQJ�IRU�D�ORQJ�WLPH��
,�RIWHQ�IHHO�WKDW�,�DP�QRW�GRLQJ�ZHOO�DQG�,�RIWHQ�IHHO�WKDW�,�GR�QRW�EHORQJ�LQ�WKLV�SURJUDP��

�
)RXU�RI�WKH�SDUWLFLSDQWV�GLG�QRW�H[SHULHQFH�WKDW�EHLQJ�D�ZRPDQ�KDG�PXFK�LQIOXHQFH�RQ�WKHP�
DQG�RQH�HYHQ�VDLG�WKDW�EHLQJ�PXFK�ROGHU�WKDQ�IHOORZ�VWXGHQWV�ZHUH�PRUH�GLIILFXOW�WKDQ�EHLQJ�D�
ZRPDQ�EXW�DQ\KRZ� WKH\�ZHUH�DZDUH�RI� WKH�JHQGHU�XQEDODQFH�DQG�JHQGHU�GLIIHUHQFH��7ZR�
FRQVLGHUHG� LW� WR�EH�HQFRXUDJLQJ�DQG�HPSRZHULQJ�WR�EH�D�ZRPDQ�LQ�67(0�EXW�QRW�DOO�ZHUH�
FRQWHQW�LQ�WKHLU�VWXG\��2QH�GLG�QRW�ILQG�PDQ\�ZRPHQ�WR�FRQWDFW�LQ�WKH�SURJUDP�EXW�RQH�IRXQG�
D�VXSSRUW�LQ�IHOORZ�IHPDOH�VWXGHQWV�DQG�IULHQGV�LQ�WKH��V\V�WXU�RU�DV�VKH�VDLG���
�

,�KDYH�VXUURXQGHG�P\VHOI�ZLWK�IHPDOH�IULHQGV�LQ�WKH�SURJUDP�>LQ��V\V�WXU@�DQG�WKHUHIRUH�GR�QRW�
H[SHULHQFH�WKH�JHQGHU�GLIIHUHQFH��$OWKRXJK�LW�LV�FOHDUO\�WKHUH��

�
$QG�RQH�VDLG��
�

,� GRQ
W� NQRZ� DERXW� OHDUQLQJ�� EXW� \RX� FDQ� IHHO� KRZ� IHZ� ZRPHQ� WKHUH� DUH� LQ� WKH� SURJUDP��
(YHU\WKLQJ� VRPHKRZ� UHYROYHV� DURXQG� WKH�PDOHV� LQ� WKH� SURJUDP� DQG� WKHUH� LV� D� ODFN� RI� WKLV�
FRPSDVVLRQ�WKDW�\RX�DUH�VR�XVHG�WR�DV�D�ZRPDQ��

�

�
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7KH�RWKHUV�KDG�RWKHU�VWRULHV�WR�WHOO��VRPH�HYHQ�VDG��WKH\�GLG�UHDOO\�IHHO�WKH\�ZHUH�ORRNHG�GRZQ�
DW�DQG�QHHGHG�WR�SURRI�WKHP�VHOI¶V�FRQVWDQWO\�ZKLFK�LQIOXHQFHG�WKHLU�VHOI�HVWHHP�DQG�ZHOO�EHLQJ�
DV�WKLV�FRPPHQW�VKRZV��
�

«�,�ZRXOG�VD\� WKDW�EHLQJ�D�ZRPDQ� LQ� WKH�SURJUDP�VRPHWLPHV�KDG�DQ� LPSDFW�� ,�KDYHQ
W�KDG�
DQ\WKLQJ�GHPHDQLQJ�VDLG�WR�PH�RXWULJKW�EHFDXVH�,
P�D�ZRPDQ�LQ�WKLV�SURJUDP��EXW�,
YH�KDG�D�
ORRN�DW�PH�DQG�,
YH�EHHQ�WUHDWHG�GLIIHUHQWO\��7KHVH�H[SUHVVLRQV�DQG�WKLV�EHKDYLRXU�GLG�QRW�PDNH�
PH�IHHO�JRRG�DERXW�P\VHOI�DQG�KDYH�SUHYHQWHG�PH�IURP�VHHLQJ�P\VHOI�DQG�P\�DELOLWLHV�FRUUHFWO\��

�
$QG�RQH�VDLG�
�

,W
V�KDUG�WR�H[SODLQ�EXW�PDQ\�ER\V�LQ�WKH�SURJUDP�KDYH�DQQR\LQJ�SUHMXGLFHV�ZKHQ�LW�FRPHV�WR�
ZRUNLQJ�ZLWK�ZRPHQ�DQG�WKH�PDQLIHVWDWLRQ�LV�HLWKHU�WKDW�WKH\�LPPHGLDWHO\�GHFLGH�WKDW�WKH\�FDQ
W�
EH��WKHPVHOYHV��DQG�LW�WDNHV�D�ORQJ�WLPH�WR�ZLQ�>WKHLU@�WUXVW�ZKLFK�LV�YHU\�LQKLELWLQJ�LQ�JURXS�ZRUN��
VRPH�DUH�YHU\�DUURJDQW�DQG�KDYH�D�JUHDW�QHHG�WR�DSSHDU�WR�EH�VXSHULRU��PRVWO\�XQIRXQGHG��DQG�
SUHIHU�ZRPHQ�WR�WDNH�FDUH�RI�VHFUHWDULDO�MREV��H�J��FRPSOHWLRQ�DQG�UHSRUWLQJ��

�
,QVWHDG�RI�IHHOLQJ�RI�EHORQJLQJ�LQ�WKH�JURXS�WKHVH�ZRPHQ�VHHN�IRU�IHHOLQJ�RI�EHORQJLQJ�WR�VDPH�
VH[�JURXS�DQG�VHHN�VXSSRUW�DQG�DFFHSWDQFH�DPRQJ�RWKHU�IHPDOH�VWXGHQWV���
�
�
CONCLUSION 
�
:H� QHHG� DQG� ZDQW� PRUH� SHRSOH�� HVSHFLDOO\� ZRPHQ�� WR� VWXG\� HQJLQHHULQJ� DQG� FRPSXWHU�
VFLHQFH�DQG�ZH�QHHG�WR�DFW�WR�FKDQJH�WKH�SUHVHQW�VLWXDWLRQ��:KDW�WR�GR�DQG�ZKHQ�WR�LQWHUHYHQW�
WR�WUDQVIRUP�WKH�FLUFXPVWDQFHV�GHSHQGV�RQ�ZKDW�ZH�FRQVLGHU�WR�EH�WKH�PRVW�LQIOXHQFLQJ�IDFWRUV��
5HFHQW�VWXGLHV�KDYH�HPSKDVLVHG�WKUHH�IDFWRUV��HQYLURQPHQWDO� IDFWRUV�� IDFWRUV�DW� WKH�VFKRRO�
OHYHO�DQG�IDFWRUV�DW�WKH�VWXGHQW�OHYHO��9DQ�GHQ�+XUN��0HHOLVVHQ�	�YDQ�/DQJHQ���������,W�LV�DOVR�
LPSRUWDQW�QRW�RQO\�WR�JHW�IHPDOH�VWXGHQWV�LQWR�67(0�VWXG\�EXW�DOVR�WR�NHHS�WKHP�LQ�WKH�SURJUDP�
DQG�ERWK�WKH�FRQWHQW�RI�WKH�SURJUDP�DQG�WKH�WHDFKLQJ�PHWKRGV�DUH�LPSRUWDQW�EXW�ZH�FDQQRW�
IRUJHW�WKHLU�IHOORZ�VWXGHQWV���
�
,Q�WKH�SUHVHQW�VWXG\�ZRPHQ�H[SHULHQFH�WKH�VWXG\�HQYLURQPHQW�GLIIHUHQWO\�ZKHUH�WKH�PDMRULW\�
RI�WKH�VWXGHQWV�DQG�WHDFKHUV�DUH�PDOH��IRU�VRPH�LW�GRHV�QRW�PDWWHU�PXFK�EXW�IRU�PRVW�RI�WKHP�
LW�LQIOXHQFHV�WKHLU�ZHOO�EHLQJ�LQ�WKH�SURJUDP�DQG�FDQ�KDUP�WKHLU�VHOI�FRQILGHQFH��7KH�DQVZHUV�
IURP�HQJLQHHUV�DQG�FRPSXWHU�VFLHQFH�VWXGHQWV�ZKHUH�VLPLODU�EXW�FRPSXWHU�VFLHQFH�VWXGHQWV�
UHSRUWHG�PRUH�QHJDWLYH�DWWLWXGHV�IURP�WKH�PDOH�VWXGHQWV��
�
7ZR�VWHUHRW\SHV�KDYH�EHHQ� LGHQWLILHG� WKDW�DIIHFW� WKH� OHYHO�RI�HQUROPHQW�DQG�SUHVHUYDWLRQ�RI�
ZRPHQ�LQ�67(0�ILHOGV�DV�WKH\�DUH�EHOLHYHG�WR�GHFUHDVH�IHPDOH�LQWHUHVW�LQ�67(0��)LUVW�LV�WKH�
LPSUHVVLRQ�WKDW�67(0�VXEMHFWV�DUH�KDUG�WR�VWXG\�DQG�PDQO\�IRU�EULOOLDQW�RU�JLIWHG�VWXGHQWV�WR�
IORXULVK�DQG�VHFRQGO\� WKH�FKDUDFWHULVWLFV�RI�VFLHQWLVWV�DQG�VFLHQWLILF� MREV� �6KLQ�HW�DO����������
6DPH�VH[�UROH�PRGHOV�DUH�EHOLHYHG�WR�KDYH�EHQHILFLDO� LQIOXHQFH��H�J��EH�D�³VRFLDO�YDFFLQHV´�
SURWHFWLQJ�DJDLQVW�VWHUHRW\SHV�EXW�GR�QRW�FKDQJH�WKH�VWHUHRW\SHV��'DVJXSWD���������7KH\�FDQ�
VHUYH�DV�D�EXIIHU�IRU�GDPDJLQJ�H[SHULHQFH�LQ�67(0��LPSURYH�ZRPHQ�WHVW�SHUIRUPDQFH��0DU[�
HW�DO��������0DU[�	�5RPDQ�������0F,QW\UH�HW�DO���������DQG�VWUHQJWKHQ�WKH�VHQVH�RI�EHORQJLQJ�
�&KHU\DQ�HW�DO����������
�
7KH�IHHOLQJ�RI�EHORQJLQJ�DQG�EHLQJ�DFFHSWHG�LV�LPSRUWDQW�IRU�VWXGHQWV��,WR�	�0F3KHUVRQ���������
LW�VKDSHV�WKHLU�LGHQWLW\�DQG�LQIOXHQFHV�WKHLU�VHQVH�RI�GHYHORSLQJ�LQ�WKHLU�HGXFDWLRQ��)RU�ZRPHQ��
IHHOLQJ�RI�EHORQJLQJ�FDQ�KDYH�D�SRVLWLYH�LPSDFW�RQ�HGXFDWLRQDO�VXFFHVV�DQG�UHWHQWLRQ�LQ�67(0�
�5DWWDQ�HW�DO����������8QFHUWDLQW\�FDQ�KDYH�KDUPIXO�HIIHFWV�RQ�VWXGHQWV¶�LGHQWLILFDWLRQ�LQ�WKHLU�
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ILHOG��VXFFHVV��SHUVLVWHQFH��DQG�FDUHHU�DPELWLRQV��HVSHFLDOO\�DPRQJ�PLQRULW\�JURXSV��5HVHDUFK�
KDYH�VKRZQ� WKDW�SHUFHLYHG�HPRWLRQDO�DQG�DFDGHPLF�H[FOXVLRQ�E\�RWKHU�VWXGHQWV� LQFUHDVHV�
IHPDOH�VWXGHQWV¶�XQFHUWDLQW\� LQ�FRPSXWHU� VFLHQFH�EXW�QRW�PDOH�VWXGHQWV� �+|KQH�	�=DQGHU��
�������
�
,I�ZH�ORRN�DW�WKH�DQVZHUV�LQ�OLJKW�RI�9DQ�GHQ�+XUN��0HHOLVVHQ�	�YDQ�/DQJHQ¶V��������PRGHO�IRU�
DFDGHPLF� FKRLFHV� DQG� SHUVLVWHQFH� LQ� 67(0� HGXFDWLRQ� �ILJXUH� ��� ZH� VHH� WKDW� VRFLDO�
HQYLURQPHQW� �IDPLO\�� SDUHQWV�� SHHUV�� LV� D� VWURQJ� LQIOXHQFLQJ� IDFWRU� EXW� DOVR� VFKRRO� FRQWH[W�
�VFKRRO�FOLPDWH��DQG�VRFLDO�FRQWH[W��FXOWXUDO�HQYLURQPHQW���:H�GR�DOVR�VHH�WKDW�PDOOHDEOH�DQG�
QRQ�PDOOHDEOH�VWXGHQW�FKDUDFWHULVWLF�DUH�RIWHQ�PHQWLRQHG�E\�VWXGHQWV��7KLV�UHVHDUFK�VXSSRUWV�
9DQ�GHQ�+XUN��0HHOLVVHQ�	�YDQ�/DQJHQ¶V��������FRQFOXVLRQ�WKDW�SURJUDPPHV�WR�LPSURYH�WKH�
JHQGHU� VLWXDWLRQ� LQ� 67(0� VKRXOG� IRFXV� RQ� NQRZOHGJH�� DELOLW\�� PRWLYDWLRQ� DQG� IHHOLQJV� RI�
EHORQJLQJ���
�
Limitations and opportunities  
�
7R�XVH�DQ�H�PDLO�WR�VHQG�TXHVWLRQQDLUH�FDQ�EH�FRQVLGHUHG�DV�D�OLPLWDWLRQ��LW�PLJKW�KDYH�EHHQ�
SRVVLEOH�WR�JDLQ�PRUH�GHWDLOHG�LQIRUPDWLRQ�ZLWK�IDFH�WR�IDFH�LQWHUYLHZV��$Q\KRZ�WKH�UHVXOWV�DUH�
LQ� OLQH� ZLWK� SUHYLRXV� UHVHDUFK� DQG� JLYH� PRUH� LQVLJKW� LQWR� ZK\� ZRPHQ� FKRRVH� WR� VWXG\�
HQJLQHHULQJ� DQG� FRPSXWHU� VFLHQFH� DQG� JLYH� LGHDV� DERXW� ZKDW� LV� LPSRUWDQW� WR� ZRUN� DW� WR�
HQFRXUDJH�PRUH�IHPDOHV�LQWR�67(0�VWXGLHV�DQG�WR�NHHS�WKHP�LQ�WKH�SURJUDPV��7KLV�FDOOV�DOVR�
IRU�PRUH�LQYHVWLJDWLRQ�LQWR�ZKDW�SURMHFWV�RU�DFWLRQV�WR�JHW�PRUH�IHPDOH�LQWR�67(0�KDYH�EHHQ�
VXFFHVVIXO�VR�IDU�DQG�ZKHUH�ZH�VKRXOG�JR�IURP�QRZ��
�
�
FINANCIAL SUPPORT ACKNOWLEDGEMENTS 
�
7KH�DXWKRU�UHFHLYHG�QR�ILQDQFLDO�VXSSRUW�IRU�WKLV�ZRUN��
�
�
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