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'HYHORSPHQW�RI�D�&OLPDWH�6XUYH\�IRU�(QJLQHHULQJ�'RFWRUDO�6WXGHQWV� 
IURP�DQ�,QWHUVHFWLRQDO�$SSURDFK��)LUVW�5RXQG�9DOLGLW\�(YLGHQFH 

 
 
$EVWUDFW 
 
7KLV�VWXG\�UHSRUWHG�RQ�WKH�GHYHORSPHQW�SURFHGXUHV�IRU�D�PXOWL�IDFWRU�RUJDQL]DWLRQDO�FOLPDWH�
VXUYH\�IRU�HQJLQHHULQJ�GRFWRUDO�VWXGHQW�UHWHQWLRQ��(QJLQHHULQJ�GRFWRUDO�SURJUDPV�DUH�D�W\SH�RI�
RUJDQL]DWLRQ��DQG�WKH�SHUFHSWLRQV�RI�SURJUDP�PHPEHUV�FDQ�EH�XQGHUVWRRG�WKURXJK�RUJDQL]DWLRQDO�
FOLPDWH�VFLHQFH��)URP�WKLV�SHUVSHFWLYH��RUJDQL]DWLRQDO�FOLPDWH�PHDVXUHPHQW�FDQ�JXLGH�
UHVHDUFKHUV�DQG�OHDGHUV�LQ�EHWWHU�XQGHUVWDQGLQJ�WKH�VSHFLILF�FOLPDWHV�DIIHFWLQJ�WKH�H[SHULHQFHV�RI�
VWXGHQWV�IURP�XQGHUUHSUHVHQWHG�SRSXODWLRQV��VXFK�DV�ZRPHQ�RI�FRORU�DQG�PHPEHUV�RI�WKH�
/*%74,$��FRPPXQLW\��WKURXJK�GHJUHH�FRPSOHWLRQ��8VLQJ�DQ�LQWHUVHFWLRQDO�DSSURDFK��ZH�
GHYHORSHG�D�VFDOH�WR�DVVHVV�PXOWLSOH�FOLPDWH�IDFWRUV�DVVRFLDWHG�ZLWK�RUJDQL]DWLRQDO�FRPPLWPHQW�
RU�PHPEHU�UHWHQWLRQ��PDQ\�RI�ZKLFK�DUH�SDUWLFXODUO\�VDOLHQW�WR�WKH�H[SHULHQFHV�RI�VWXGHQWV�IURP�
PDUJLQDOL]HG�RU�PLQRULWL]HG�LGHQWLWLHV��:H�WRRN�VHYHUDO�VWHSV�WR�FUHDWH�WKH�VFDOH��LQFOXGLQJ�
IDFH�FRQWHQW�YDOLGLW\�DQDO\VLV��H[SORUDWRU\�IDFWRU�DQDO\VHV�IRU�YDOLGLW\�HYLGHQFH��DQG�LQWHUQDO�
FRQVLVWHQF\�IRU�UHOLDELOLW\�HYLGHQFH��7KH�VXUYH\�DOVR�LQFOXGHV�GHPRJUDSKLF�LWHPV�WR�FDSWXUH�WKH�
UHVSRQGHQWV¶�FRPSOH[�VRFLDO�LGHQWLWLHV��'XULQJ�WKH�VXPPHU�DQG�IDOO�RI�������ZH�FROOHFWHG�RXU�
ILUVW�SLORW�VWXG\�GDWD�RI�����HQJLQHHULQJ�GRFWRUDO�VWXGHQWV�IURP����LQVWLWXWLRQV�LQ�WKH�8�6��:H�
LGHQWLILHG�WKH�VFDOH¶V�ODWHQW�IDFWRU�VWUXFWXUH�IRU�FRQVWUXFW�YDOLGLW\�HYLGHQFH�DQG�HYDOXDWHG�LQWHUQDO�
FRQVLVWHQF\�UHOLDELOLW\�HYLGHQFH��5HVXOWV�IURP�VWXGLHV�XVLQJ�WKH�ILQDOL]HG�VXUYH\�DUH�H[SHFWHG�WR�
LQGLFDWH�VSHFLILF�SROLFLHV��SUDFWLFHV��DQG�SURFHGXUHV�WKDW�PD\�VHUYH�DV�LQWHUYHQWLRQV�WR�HQKDQFH�
RUJDQL]DWLRQDO�SHUIRUPDQFH�VSHFLILFDOO\�LQ�WKH�VWUDWHJLF�DUHD�RI�GRFWRUDO�VWXGHQW�UHWHQWLRQ�DW�WKH�
GHSDUWPHQW�OHYHO�� 
 
,��,QWURGXFWLRQ 
 
7KH�ORQJ�WHUP�YLWDOLW\�RI�WKH�8�6��ZRUNIRUFH�UHOLHV�RQ�WKH�IXOO�UDQJH�RI�VFLHQFH��WHFKQRORJ\��
HQJLQHHULQJ��DQG�PDWKHPDWLFV��67(0��FDUHHU�SDWKZD\V�EHLQJ�DYDLODEOH�WR�DOO�$PHULFDQV�>�@��7KH�
LQFUHDVHG�SDUWLFLSDWLRQ�RI�ZRPHQ�DQG�PHPEHUV�RI�UDFLDOO\�PLQRULWL]HG�DQG�PDUJLQDOL]HG�JURXSV��
LQFOXGLQJ�%ODFN��+LVSDQLF�/DWLQ[��DQG�,QGLJHQRXV�VWXGHQWV�LQ�67(0��LV�LPSHUDWLYH�WR�PDLQWDLQ�
WKH�8�6��VWDQGLQJ�DV�D�JOREDO�OHDGHU�LQ�LQQRYDWLRQ��� 
 
:H�UHSRUWHG�RQ�WKH�GHYHORSPHQW�SURFHGXUH�IRU�D�PXOWL�IDFWRU�RUJDQL]DWLRQDO�FOLPDWH�VXUYH\�IRU�
HQJLQHHULQJ�GRFWRUDO�VWXGHQW�UHWHQWLRQ��(QJLQHHULQJ�GRFWRUDO�JUDGXDWHV�DFFRXQW�IRU�D�ODUJH�VKDUH�
RI�WKH�LQQRYDWLRQ�ZRUNIRUFH�>�@��EXW�WKH�HQJLQHHULQJ�GRFWRUDO�SLSHOLQH�GRHV�QRW�UHIOHFW�WKH�
GLYHUVLW\�RI�WKH�8�6��SRSXODWLRQ��)RU�H[DPSOH��LQ�������ZRPHQ�HDUQHG�������RI�WKH�HQJLQHHULQJ�
GRFWRUDO�GHJUHHV�DZDUGHG�LQ�WKH�8�6���ZLWK�IHZHU�WKDQ�KDOI�RI�WKRVH�ZRPHQ�EHLQJ�8�6��UHVLGHQWV��
2I�WKRVH�GHJUHHV��$PHULFDQ�,QGLDQ�ZRPHQ�HDUQHG�������%ODFN�ZRPHQ�HDUQHG�������PXOWLUDFLDO�
ZRPHQ�HDUQHG�������/DWLQD�ZRPHQ�HDUQHG�������$VLDQ�$PHULFDQ�ZRPHQ�HDUQHG��������DQG�
:KLWH�ZRPHQ�HDUQHG�������>�@��,Q�WXUQ��WKH�$PHULFDQ�&RXQFLO�RQ�(GXFDWLRQ�>�@�KDV�GHOLQHDWHG�D�
QHHG�IRU�DFDGHPLF�OHDGHUV�WR�GHYHORS�SROLFLHV�DQG�EHVW�SUDFWLFHV�WR�SURPRWH�GLYHUVLW\�LQ�67(0��
(QJLQHHULQJ�GRFWRUDO�SURJUDPV�DUH�D�W\SH�RI�RUJDQL]DWLRQ��DQG�WKH�FRQWLQXDWLRQ�RI�VWXGHQWV�LQ�
WKHVH�SURJUDPV�WKURXJK�3K�'��FRPSOHWLRQ�FDQ�EH�YLHZHG�DV�DQ�LVVXH�RI�RUJDQL]DWLRQDO�
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FRPPLWPHQW�RU�PHPEHU�UHWHQWLRQ��)URP�WKLV�SHUVSHFWLYH��DQ�RUJDQL]DWLRQDO�FOLPDWH�PHDVXUHPHQW�
FDQ�JXLGH�UHVHDUFKHUV�DQG�OHDGHUV�LQ�EHWWHU�XQGHUVWDQGLQJ�WKH�FOLPDWHV�DIIHFWLQJ�WKH�H[SHULHQFHV�
RI�VWXGHQWV�IURP�XQGHUUHSUHVHQWHG�SRSXODWLRQV��VXFK�DV�PHPEHUV�RI�ZRPHQ�RI�FRORU�DQG�WKH�
/*%74,$��FRPPXQLW\�� 
 
7KHUHIRUH��ZH�XVHG�DQ�LQWHUVHFWLRQDO�DSSURDFK�WR�GHYHORS�DQ�RUJDQL]DWLRQDO�FOLPDWH�VXUYH\�
LQFOXGLQJ�D�VFDOH�WR�DVVHVV�PXOWLSOH�FOLPDWH�IDFWRUV�DVVRFLDWHG�ZLWK�RUJDQL]DWLRQDO�FRPPLWPHQW�RU�
PHPEHU�UHWHQWLRQ��PDQ\�RI�ZKLFK�PD\�EH�SDUWLFXODUO\�VDOLHQW�WR�WKH�H[SHULHQFHV�RI�VWXGHQWV�IURP�
PDUJLQDOL]HG�RU�PLQRULWL]HG�LGHQWLWLHV��7KLV�SDSHU�GHVFULEHV�WKH�SURFHGXUH�IRU�GHYHORSLQJ�WKH�
VFDOH�XVLQJ�DQ�LQWHUVHFWLRQDO�DSSURDFK�WR�SUREH�WKH�FOLPDWH�IDFWRUV�WKDW�PD\�DIIHFW�D�GRFWRUDO�
VWXGHQW
V�FRPPLWPHQW��:H�WRRN�VHYHUDO�VWHSV�WR�FUHDWH�WKH�VFDOH��LQFOXGLQJ�IDFH�FRQWHQW�YDOLGLW\�
DQDO\VLV��H[SORUDWRU\�IDFWRU�DQDO\VHV�IRU�YDOLGLW\�HYLGHQFH��DQG�LQWHUQDO�FRQVLVWHQF\�IRU�UHOLDELOLW\�
HYLGHQFH�� 
 
3XUSRVH�RI�WKH�6WXG\ 
 
$V�SDUW�RI�D�PXOWL�\HDU��PL[HG�PHWKRGV�UHVHDUFK�SURMHFW�IXQGHG�E\�WKH�1DWLRQDO�6FLHQFH�
)RXQGDWLRQ��16)��WR�XQGHUVWDQG�IDFWRUV�FRQWULEXWLQJ�WR�WKH�DWWULWLRQ�DQG�UHWHQWLRQ�RI�VWXGHQWV�
IURP�UDFLDOO\�PLQRULWL]HG�DQG�PDUJLQDOL]HG�JURXSV�LQ�HQJLQHHULQJ�GRFWRUDO�SURJUDPV��ZH�
GHYHORSHG�D�VXUYH\�WR�DVVHVV�HQJLQHHULQJ�GRFWRUDO�VWXGHQWV¶�H[SHULHQFH�RI�GHSDUWPHQW�OHYHO�
RUJDQL]DWLRQDO�FOLPDWH��:H�DLPHG�WR�VXUYH\�HQJLQHHULQJ�GRFWRUDO�VWXGHQWV�XVLQJ�D�YDOLG�DQG�
UHOLDEOH�LQVWUXPHQW�WKDW�IRFXVHV�RQ�WKH�FOLPDWH�FRQVWUXFWV�WKDW�FRQWULEXWH�WR�WKH�UHWHQWLRQ�RU�
DWWULWLRQ�RI�VWXGHQWV�IURP�KLVWRULFDOO\�H[FOXGHG�RU�XQGHUUHSUHVHQWHG�JURXSV��+HUH��FOLPDWH�
FRQVWUXFWV��LQ�JHQHUDO��UHIHU�WR�WKH�WKHRUHWLFDO�FRQFHSWV�RU�GLPHQVLRQV�DV�RUJDQL]DWLRQ�PHPEHUV¶�
VKDUHG�SHUFHSWLRQV�RI�FOLPDWHV��7KLV�SDSHU�GHVFULEHV�WKH�ILUVW�VWDJHV�RI�WKDW�VFDOH�GHYHORSPHQW�
SURFHVV�XVLQJ�WKH�IROORZLQJ�UHVHDUFK�TXHVWLRQV�� 
���:KDW�RUJDQL]DWLRQDO�FOLPDWH�FRQVWUXFWV�DUH�PRVW�UHOHYDQW�WR�HQJLQHHULQJ�GRFWRUDO�VWXGHQW�

UHWHQWLRQ��SDUWLFXODUO\�IRU�VWXGHQWV�IURP�KLVWRULFDOO\�H[FOXGHG�RU�XQGHUUHSUHVHQWHG�JURXSV"� 
���7R�ZKDW�H[WHQW�GRHV�WKH�FRQVWUXFW�YDOLGLW\�HYLGHQFH�RI�WKH�VFDOH�KROG�IRU�HQJLQHHULQJ�
GRFWRUDO�VWXGHQWV"� 

���:KDW�LV�WKH�OHYHO�RI�LQWHUQDO�FRQVLVWHQF\�UHOLDELOLW\�IRU�HQJLQHHULQJ�GRFWRUDO�VWXGHQW�GDWD�
IURP�WKH�VXUYH\¶V�VFDOH" 

 
,,��7KHRUHWLFDO�)UDPHZRUN 

 
$��2UJDQL]DWLRQDO�&OLPDWH� 
 
:H�DUH�LQWHUHVWHG�LQ�RUJDQL]DWLRQDO�FOLPDWHV�WKDW�PD\�LPSDFW�WKH�GHJUHH�FRPSOHWLRQ�RI�
HQJLQHHULQJ�GRFWRUDO�VWXGHQWV�IURP�GLYHUVH�JURXSV��2UJDQL]DWLRQDO�FOLPDWH�LV�RQH�RI�WKH�PRVW�
VWXGLHG�DVSHFWV�RI�WKH�VRFLDO�FRQWH[W�RI�RUJDQL]DWLRQV�>�@��&OLPDWH�DULVHV�IURP�VKDUHG��VRFLDOO\�
GHULYHG�SHUFHSWLRQV�RI�WKH�PHDQLQJV�DWWDFKHG�WR�DQ�RUJDQL]DWLRQ¶V�QRUPV�DQG�H[SHFWDWLRQV�>�@�DQG�
LV�XQGHUVWRRG�DV�D�JURXS��RU�D�FROOHFWLYH�SKHQRPHQRQ�>�@��)RU�RXU�ZRUN��ZH�UHO\�RQ�WKH�GHFDGHV�
ORQJ�DFFHSWHG�GHILQLWLRQ�RI�RUJDQL]DWLRQDO�FOLPDWH�DV�WKH�VKDUHG�PHDQLQJ�RUJDQL]DWLRQDO�PHPEHUV�
DWWDFK�WR�WKH�HYHQWV��SROLFLHV��SUDFWLFHV��DQG�SURFHGXUHV�WKH\�H[SHULHQFH�DQG�WKH�EHKDYLRUV�WKH\�
VHH�EHLQJ�UHZDUGHG��VXSSRUWHG��DQG�H[SHFWHG�>����@�� 
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(KUKDUW�DQG�6FKQHLGHU�>�@�QRWHG�WKDW�FRQWHPSRUDU\�FOLPDWH�UHVHDUFK�WHQGV�WR�KDYH�D�IRFXV�RQ�
VSHFLILF�VWUDWHJLF�JRDOV�RU�LQWHUQDO�SURFHVVHV��7KDW�LV��IRFXVHG�FOLPDWH�UHIHUV�WR�D�FOLPDWH�IRU�D�
VSHFLILF�RXWFRPH�RU�SURFHVV��VXFK�DV�FOLPDWH�IRU�GLYHUVLW\�RU�FOLPDWH�IRU�SV\FKRORJLFDO�VDIHW\��
7KLV�IRFXVHG�DSSURDFK�KDV�FRQWLQXHG�VXFFHVVIXOO\�VLQFH������>�����@��)LQGLQJV�IURP�IRFXVHG�
FOLPDWHV�VWXGLHV�³KDYH�LPSRUWDQW�XVHIXO�SUDFWLFDO�DSSOLFDWLRQV�EHFDXVH�WKH\�LGHQWLI\�WKH�SROLFLHV��
SUDFWLFHV��DQG�EHKDYLRUV�WKDW�PDNH�XS�WKH�FOLPDWH�WKDW�KDV�EHHQ�VKRZQ�WR�EH�YDOLG�IRU�LPSRUWDQW�
RXWFRPHV´�>����S�����@��:KLOH�JHQHUDO�PHDVXUHV�RI�RUJDQL]DWLRQDO�FOLPDWH�WKDW�ODFN�FOHDUO\�
GHILQHG�FRQVWUXFWV�IUDPHG�E\�D�VWUDWHJLF�LQWHUHVW�KDYH�EHHQ�IRXQGDWLRQDO�WR�WKH�VWXG\�RI�FOLPDWH�LQ�
KLJKHU�HGXFDWLRQ��WKH\�KDYH�EHHQ�FULWLFL]HG�DV�³XVHOHVV�IRU�DQ\WKLQJ�EXW�WKH�PRVW�JURVV�
GHVFULSWLRQ�RI�WKH�UDQJH�RI�YDULDWLRQ�LQ�RUJDQL]DWLRQV´�>����S����@��,Q�RWKHU�ZRUGV��EHFDXVH�GDWD�
IURP�JHQHUDO�PHDVXUHV�RI�RUJDQL]DWLRQDO�FOLPDWH�FDQQRW�SURYLGH�FOHDU�JXLGDQFH�DERXW�SROLFLHV��
SUDFWLFHV��RU�EHKDYLRUV�WKDW�FRQVWUXFW�FOLPDWH��WKRVH�GDWD�FDQQRW�JXLGH�KLJKHU�HGXFDWLRQ�OHDGHUV�LQ�
WKHLU�GHFLVLRQ�PDNLQJ�� 
 
:H�FRQGXFWHG�D�OLWHUDWXUH�UHYLHZ�RI�FOLPDWH�DQG�VWXGHQW�UHWHQWLRQ�LQ�HQJLQHHULQJ�GRFWRUDO�
SURJUDPV�DQG�VHDUFKHG�SDSHUV�SURGXFHG�E\�WKH�HQJLQHHULQJ�HGXFDWLRQ�FRPPXQLW\�IRU�DQ\�
LQGLFDWLRQV�RI�WKH�IRFXVHG�FOLPDWHV�LQ�RXU�IUDPHZRUN�>��@��7KH�IRFXVHG�FOLPDWHV�LQ�RXU�
IUDPHZRUN�KDYH�EHHQ�LQYHVWLJDWHG�DFURVV�D�YDULHW\�RI�RUJDQL]DWLRQV��,Q�RWKHU�ZRUGV��QRQH�RI�WKH�
FOLPDWHV�LQ�RXU�IUDPHZRUN�DUH�RUJDQL]DWLRQ�VSHFLILF�DQG�ZH�ZRXOG�H[SHFW�WKHP�LQ�VWXGLHV�RI�
GRFWRUDO�HQJLQHHULQJ�VWXGHQW�UHWHQWLRQ� 
 
:H�IRFXV�RQ�RUJDQL]DWLRQDO�FOLPDWH�DW�WKH�GHSDUWPHQW�OHYHO�EHFDXVH�GLVFLSOLQDU\��LQVWLWXWLRQDO��
DQG�SURIHVVLRQDO�FRQWH[WV�FRQYHUJH�DW�WKH�GHSDUWPHQW�OHYHO�WR�VKDSH�JUDGXDWH�VWXGHQW�H[SHULHQFHV�
>�����@��:LWKRXW�D�IUDPH�RI�UHIHUHQFH��FOLPDWH�VXUYH\�UHVSRQGHQWV�DUH�OHIW�WR�LQWHUSUHW�TXHVWLRQV�
DQG�PD\�GHVFULEH�SHUFHSWLRQV�RI�DQ\�SDUW�RI�WKHLU�ZRUN�HQYLURQPHQW�DW�DQ\�OHYHO�DQG�QRW�
QHFHVVDULO\�ZKDW�LV�EHLQJ�VWXGLHG��/HYHOV�ZLWKLQ�DQ�RUJDQL]DWLRQ�DUH�FRPSOH[��DQG�UHVSRQGHQWV�
H[LVW�VLPXOWDQHRXVO\�LQ�YDULRXV�VXEJURXSV�ZLWKLQ�WKH�ODUJHU�RUJDQL]DWLRQ��EXW�PHPEHUV�FDQ�
GLVWLQJXLVK�ZKDW�KDSSHQV�LQ�WKHLU�VXEXQLW�IURP�WKH�ODUJHU�RUJDQL]DWLRQ�DV�D�ZKROH�>�@� 
 
2UJDQL]DWLRQDO�FOLPDWH�LV�GULYHQ�E\�IRUPDO�OHDGHUVKLS��DQG�PHPEHUV�ZRUN�LQ�D�FOLPDWH�EXW�GR�QRW�
FUHDWH�LW�>����@��,Q�KLJKHU�HGXFDWLRQ�RUJDQL]DWLRQV��IRUPDO�OHDGHUVKLS�LV�GHOLQHDWHG�E\�D�KLHUDUFK\�
RI�DGPLQLVWUDWRUV��VXFK�DV�GHDQV�DQG�SURYRVWV�DV�ZHOO�DV�DVVLVWDQW�DQG�DVVRFLDWH�DGPLQLVWUDWRUV��
DQG�GHSDUWPHQW�FKDLUV�ZKR�DUH�SRVLWLRQHG�EHWZHHQ�KLJKHU�OHYHO�DGPLQLVWUDWRUV�DQG�IDFXOW\�>���
��@��)DFXOW\�DUH�RUJDQL]DWLRQDO�PHPEHUV�ZKR�DUH�UHVSRQVLEOH�IRU�VXSHUYLVLQJ�DQG�DGYLVLQJ�
GRFWRUDO�VWXGHQWV��7KH�UHODWLRQVKLS�EHWZHHQ�D�GRFWRUDO�VWXGHQW�DQG�WKHLU�IDFXOW\�
VXSHUYLVRU�DGYLVRU�LV�DGGUHVVHG�E\�D�GLIIHUHQW�FRQVWUXFW�IURP�RUJDQL]DWLRQDO�VFLHQFH��SHUFHLYHG�
VXSHUYLVRU�VXSSRUW�>������@��:KLOH�SHUFHLYHG�VXSHUYLVRU�VXSSRUW�PD\�FRQWULEXWH�WR�FOLPDWH�
SHUFHSWLRQV��WKH�OHYHO�RI�FRQWULEXWLRQ�GHSHQGV�RQ�WKH�GHJUHH�WR�ZKLFK�WKH�LQGLYLGXDO�LGHQWLILHV�
WKHLU�VXSHUYLVRU�ZLWK�WKH�RUJDQL]DWLRQ�>��@�DQG�WKH�VXSHUYLVRU¶V�VWDWXV�ZLWKLQ�WKH�RUJDQL]DWLRQ�
>��@��2WKHU�FOLPDWH�FRQWULEXWRUV�LQFOXGH�RUJDQL]DWLRQ�VL]H�DQG�LQGLYLGXDO�FKDUDFWHULVWLFV��VXFK�DV�
SHUVRQDOLW\�>������@��&OLPDWH�FRQWULEXWRUV��RU�DQWHFHGHQWV��DUH�EH\RQG�WKH�VFRSH�RI�WKLV�IXQGHG�
SURMHFW��:H�DUH�LQWHUHVWHG�LQ�IRFXVHG�FOLPDWHV�LQ�GRFWRUDO�HQJLQHHULQJ��7KHUHIRUH��ZH�VHHN�WR�
GHYHORS�D�VFDOH�WKDW�DVVHVVHV�VSHFLILF�RUJDQL]DWLRQDO�FOLPDWH�FRQVWUXFWV�UHOHYDQW�WR�PHPEHU�
UHWHQWLRQ��XVLQJ�DQ�LQWHUVHFWLRQDO�DSSURDFK��DW�WKH�GHSDUWPHQW�OHYHO��+HUHDIWHU��FOLPDWH�
FRQVWUXFWV�UHIHU�WR�WKH�IRFXVHG�FOLPDWHV�ZH�DVVHVV�LQ�WKH�PXOWL�IDFWRU�FOLPDWH�VFDOH� 
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%��,QWHUVHFWLRQDOLW\ 
 
$Q�LQWHUVHFWLRQDO�DSSURDFK�JXLGHG�RXU�VFDOH�GHYHORSPHQW�SURFHVV�LQ�VHYHUDO�ZD\V��
,QWHUVHFWLRQDOLW\�WKHRU\�LV�W\SLFDOO\�FUHGLWHG�WR�&UHQVKDZ�>������@��ZKR�QRWHG�WKDW�DQDO\VLV�RI�
UDFH�RU�JHQGHU�DORQH�RU�LQ�LVRODWLRQ�IDLOV�WR�FDSWXUH�WKH�H[SHULHQFHV�RI�ZRPHQ�RI�FRORU�DV�
PHPEHUV�RI�D�JURXS�FRQVWUXFWHG�E\�PXOWLSOH��LQWHUVHFWLQJ�V\VWHPV�RI�RSSUHVVLRQ��+RZHYHU��WKH�
FRQFHSW�RI�LQWHUVHFWLRQDOLW\�KDV�D�ULFK�KLVWRU\�RULJLQDWLQJ�LQ���WK�FHQWXU\�%ODFN�IHPLQLVW�DFWLYLVP�
>�����@��7RGD\��WKH�UHDFK�RI�LQWHUVHFWLRQDOLW\�WKHRU\�H[WHQGV�EH\RQG�WKH�VWXG\�RI�%ODFN�ZRPHQ��
RIIHULQJ�DQ�DSSURDFK�WR�XQGHUVWDQGLQJ�FRPSOH[�LQHTXLWLHV�WLHG�WR�PXOWLSOH�VRFLDO�FDWHJRULHV��
6\QWKHVL]LQJ�GLYHUVH�PXOWLGLVFLSOLQDU\�VFKRODUVKLS�LQ�LQWHUVHFWLRQDOLW\��(OVH�4XHVW�DQG�+\GH�>��@�
QRWHG�VKDUHG�DVVXPSWLRQV�WKDW�LQWHUVHFWLRQDOLW\����DWWHQGV�WR�WKH�H[SHULHQFH�DQG�PHDQLQJ�RI�
EHORQJLQJ�WR�PXOWLSOH�VRFLDO�FDWHJRULHV��H�J���JHQGHU��UDFH�HWKQLFLW\��VRFLDO�FODVV��VLPXOWDQHRXVO\��
���LQFOXGHV�DQ�H[DPLQDWLRQ�RI�SRZHU�DQG�LQHTXDOLW\��DQG����DWWHQGV�WR�VRFLDO�FDWHJRULHV�DV�
SURSHUWLHV�RI�WKH�LQGLYLGXDO�DV�ZHOO�DV�WR�WKH�VRFLDO�FRQWH[W�DQG�WKXV�FRQVLGHUV�WKRVH�FDWHJRULHV�
DQG�WKHLU�VLJQLILFDQFH�RU�VDOLHQFH�DV�SRWHQWLDOO\�IOXLG�DQG�G\QDPLF��7KXV��DV�ERWK�D�FULWLFDO�WKHRU\�
DQG�DSSURDFK��LQWHUVHFWLRQDOLW\�LV�IXQGDPHQWDOO\�FRQFHUQHG�ZLWK�VRFLDO�LQHTXDOLW\��LQFOXGLQJ�
DFFHVV�WR�DQG�IXOO�SDUWLFLSDWLRQ�LQ�HQJLQHHULQJ�GRFWRUDO�HGXFDWLRQ�� 
 
$Q�LQWHUVHFWLRQDO�DSSURDFK�LV�HVVHQWLDO�ZKHQ�FRQVLGHULQJ�HQJLQHHULQJ�GRFWRUDO�VWXGHQW�UHWHQWLRQ�
DQG�DWWULWLRQ�DQG�RUJDQL]DWLRQDO�FOLPDWH��$W�WKLV�VWDJH�RI�WKH�SURMHFW��LQWHUVHFWLRQDOLW\�JXLGHG�WKH�
LGHQWLILFDWLRQ�RI�FOLPDWH�FRQVWUXFWV�DQG�WKH�FUHDWLRQ�RI�LWHPV�IRU�WKH�FRQVWUXFWV��7KLV�LQFOXGHG�
LGHQWLI\LQJ�FOLPDWH�FRQVWUXFWV�PRVW�UHODWHG�WR�SURFHVVHV�DQG�RXWFRPHV�RI�LQFOXVLRQ�H[FOXVLRQ��DQG�
LQFOXVLYHO\�DQG�UHVSHFWIXOO\�DVVHVVLQJ�GHPRJUDSKLF�FKDUDFWHULVWLFV��,Q�IXWXUH�VWDJHV��ZKHQ�WKH�
VDPSOH�VL]H�LV�ODUJHU�DQG�VWDWLVWLFDO�SRZHU�SHUPLWV��LQWHUVHFWLRQDOLW\�ZLOO�LQIRUP�WKH�
PHWKRGRORJLFDO�DSSURDFK�WR�DQDO\]H�GDWD�EDVHG�RQ�UHVSRQGHQWV¶�PXOWLSOH�VRFLDO�FDWHJRULHV�
�HVSHFLDOO\�JHQGHU��UDFH�HWKQLFLW\��VH[XDOLW\��DQG�GLVDELOLW\��DQG�LQFOXGH�GHVFULELQJ�LQWHUVHFWLRQDO�
JURXS�YDULDWLRQV�LQ�FOLPDWH�DVVHVVPHQW� 
 
,,,��0HWKRG 
 
$��,GHQWLI\LQJ�&OLPDWH�&RQVWUXFWV� 
 
7R�DQVZHU�WKH�ILUVW�UHVHDUFK�TXHVWLRQ��:KDW�RUJDQL]DWLRQDO�FOLPDWH�FRQVWUXFWV�DUH�PRVW�UHOHYDQW�
WR�HQJLQHHULQJ�GRFWRUDO�VWXGHQW�UHWHQWLRQ"��ZH�XQGHUWRRN�VHYHUDO�VWHSV�GXULQJ�WKH�VFDOH�
GHYHORSPHQW�SURFHVV�DV�JXLGHG�E\�&ODUN�DQG�:DWVRQ�>��@��)LUVW��ZH�UHYLHZHG�WKH�RUJDQL]DWLRQDO�
FOLPDWH�OLWHUDWXUH�DQG�LGHQWLILHG�IRFXVHG�FOLPDWHV�IRXQG�WR�EH�DVVRFLDWHG�ZLWK�RUJDQL]DWLRQDO�
PHPEHU�UHWHQWLRQ��1H[W��ZH�H[DPLQHG�KRZ�VFKRODUV�KDYH�DSSURDFKHG�WKH�SUREOHP�RI�
RUJDQL]DWLRQDO�FOLPDWH�DQG�67(0�GRFWRUDO�VWXGHQW�UHWHQWLRQ��:H�IRXQG�WKDW�WKH�VSHFLILF�DUHD�LV�
XQGHUVWXGLHG��,Q�SDUWLFXODU��RXU�UHYLHZ�GHPRQVWUDWHG�WKDW�ZKHQ�WKHUH�DUH�VWXGLHV�RI�FOLPDWH��
FRQVWUXFWV�ZHUH�QRW�GHILQHG��LOO�GHILQHG��RU�GHULYHG�IURP�OLWHUDWXUH�RXWVLGH�RI�RUJDQL]DWLRQDO�
VFLHQFH�>��@��67(0�GRFWRUDO�VWXGHQW�FOLPDWH�SHUFHSWLRQV�ZHUH�RIWHQ�LQDGYHUWHQWO\�FDSWXUHG�LQ�
VWXGLHV�RI�SKHQRPHQD�RWKHU�WKDQ�FOLPDWH��:H�DOVR�QRWHG�WKDW�VWXGLHV�SXUSRUWHGO\�RI�FOLPDWH�
XWLOL]HG�VXUYH\�LQVWUXPHQWV�WKDW�DUH�QRW�YDOLGDWHG�HLWKHU�IRU�WKH�FOLPDWH�FRQVWUXFWV�WKH\�FODLP�WR�
PHDVXUH�RU�IRU�DVVHVVPHQW�DFURVV�PXOWLSOH�LQWHUVHFWLRQDO�JURXSV�RI�VWXGHQWV��7KHUHIRUH��LW�LV�
GLIILFXOW�WR�GUDZ�UHOLDEOH�FRQFOXVLRQV�IURP�WKHVH�VWXGLHV�RU�WUDQVODWH�WKHLU�UHVXOWV�PHDQLQJIXOO\�WR�
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LQIRUP�SROLF\�RU�SUDFWLFH�� 
 
%DVHG�RQ�RXU�LQWHUVHFWLRQDO�DSSURDFK�DQG�WKH�OLWHUDWXUH�UHYLHZ��ZH�VHOHFWHG�VHYHQ�FOLPDWH�
FRQVWXFWV�WKDW�VHHP�PRVW�UHOHYDQW�WR�HQJLQHHULQJ�GRFWRUDO�VWXGHQW�UHWHQWLRQ��7DEOH���SUHVHQWV�WKH�
VHYHQ�FRQVWUXFWV��DQG�KRZ�HDFK�LV�GHILQHG�LQ�WKH�FRQWH[W�RI�RXU�VWXG\�DQG�VXSSRUWLQJ�OLWHUDWXUH��
(DFK�FRQVWUXFW�UHIOHFWV�D�SURFHVV�RU�RXWFRPH�UHOHYDQW�WR�DOO�GRFWRUDO�VWXGHQWV�EXW�HVSHFLDOO\�WR�
VWXGHQWV�IURP�JURXSV�WKDW�KDYH�EHHQ�KLVWRULFDOO\�H[FOXGHG��PDUJLQDOL]HG��RU�RWKHUZLVH�
XQGHUUHSUHVHQWHG��)RU�H[DPSOH��DXWKHQWLFLW\�FOLPDWH�FDSWXUHV�WKH�SHUFHSWLRQ�WKDW�RQH�FDQ�VDIHO\�
H[SUHVV�WKHLU�VRFLDO�LGHQWLWLHV��H�J���VH[XDO�RULHQWDWLRQ��LQ�WKDW�VHWWLQJ��DQG�RUJDQL]DWLRQDO�VXSSRUW�
FOLPDWH�FDSWXUHV�WKH�SHUFHSWLRQ�WKDW�RQH¶V�GHSDUWPHQW�YDOXHV�HDFK�VWXGHQW¶V�FRQWULEXWLRQV�DQG�
ZHOO�EHLQJ�� 
 
7DEOH����'HILQLWLRQV�RI�WKH�6HYHQ�&OLPDWHV�LQ�WKH�6FDOH� 

Climate Definition References 
Cultural mosaic beliefs 
climate: Perceived 
cultural diversity 

Perception and accurate recognition of the degree and 
nature of group diversity including variety in cultural 
values, beliefs, and practices 

[36, 37]  

Diversity climate Perceptions about the extent to which their 
organization values diversity as evident in the 
RUJDQL]DWLRQ¶V�IRUPDO�VWUXFWXUH��LQIRUPDO�values, and 
social integration of underrepresented members 

[38, 39]  

Psychological safety 
climate 

Perception of how others in the workplace will respond 
to risk-taking behaviors, such as taking initiative or 
speaking up about problems in the workplace 

[40, 41]  

Mastery climate Perception that efforts, sharing, and collaboration are 
valued, and learning and skill development are 
emphasized in an organization 

[42, 43]  

Performance 
climate 

Perception that competition with comparison to, and 
recognition from others are the standards for success. 

[44, 45] 

Authenticity climate Perception that the organization encourages and provides 
a safe environment to express personal identities at 
work. 

[46, 47]  

Organizational support 
climate 

Perception that the organization values their 
contributions and cares about their well-being 

[48, 49]  

 
%��2UJDQL]DWLRQDO�&RPPLWPHQW�� 
 
:H�LGHQWLILHG�WZR�FRQVWUXFWV�UHOHYDQW�WR�VWXGHQW�UHWHQWLRQ�WR�VHUYH�DV�PHDVXUHV�IRU�FRQFXUUHQW�DQG�
GLYHUJHQW�YDOLGLW\�HYLGHQFH�GXULQJ�WKH�FOLPDWH�VFDOH�YDOLGDWLRQ�SURFHVV��2UJDQL]DWLRQDO�
FRPPLWPHQW�LV�GHILQHG�DV�D�SV\FKRORJLFDO�VWDWH�WKDW�FKDUDFWHUL]HV�WKH�PHPEHU¶V�UHODWLRQVKLS�ZLWK�
WKH�RUJDQL]DWLRQ�DQG�KDV�LPSOLFDWLRQV�IRU�WKHLU�GHFLVLRQ�WR�FRQWLQXH�>�����@��7KHUH�DUH�WKUHH�
FRPPLWPHQW�VW\OHV��DIIHFWLYH��FRQWLQXDQFH��DQG�QRUPDWLYH��:H�IRFXV�KHUH�RQ�WKH�FRQVWUXFWV�RI�
$IIHFWLYH�FRPPLWPHQW�DQG�&RQWLQXDQFH�FRPPLWPHQW��$IIHFWLYH�FRPPLWPHQW�VWHPV�IURP�
ILUVWKDQG�H[SHULHQFH�WKDW�WKH�RUJDQL]DWLRQ�VXSSRUWV�LWV�PHPEHUV��WUHDWV�WKHP�IDLUO\��DQG�HQKDQFHV�
WKHLU�VHQVH�RI�FRPSHWHQFH�>����������@��%\�FRQWUDVW��FRQWLQXDQFH�FRPPLWPHQW�LV�D�FRVW�EDVHG�
IRUP�RI�DWWDFKPHQW�WKDW�VWHPV�IURP�D�EHOLHI�WKDW�OHDYLQJ�WKH�UHODWLRQVKLS�ZRXOG�LQFXU�JUHDW�



ϲ 
 

SHUVRQDO�VDFULILFH�DQG�RU�RSWLRQV�DUH�OLPLWHG�>�����@��,QVWHDG�RI�EHLQJ�PRWLYDWHG�WR�VWD\��
PHPEHUV�ZLWK�KLJK�FRQWLQXDQFH�FRPPLWPHQW�UHPDLQ�EHFDXVH�WKH\�EHOLHYH�WKH\�KDYH�QR�RWKHU�
FKRLFH�DQG�ZLOO�VDWLVI\�WKH�PLQLPXP�UHTXLUHPHQWV�IRU�PDLQWDLQLQJ�WKHLU�UROH�>��@�� 
 
,Q�KLJKHU�HGXFDWLRQ��VWXGHQW�FRPPLWPHQW�LV�UHFRJQL]HG�DV�D�NH\�GULYHU�WR�GHJUHH�FRPSOHWLRQ�>��@��
,Q�DQ�HDUO\�VWXG\�RI�WKH�UHODWLRQVKLS�EHWZHHQ�JUDGXDWH�VWXGHQW�DWWULWLRQ�DQG�FRPPLWPHQW��&RRNH�
HW�DO��>��@�IRXQG�WKDW�VWXGHQWV�ZLWK�KLJKHU�OHYHOV�RI�DIIHFWLYH�FRPPLWPHQW�ZHUH�PRUH�OLNHO\�WR�
FRQWLQXH�ZLWK�WKHLU�GHJUHH�SURJUDP��DQG�YDULDEOHV�VXFK�DV�IHHOLQJV�RI�DOLHQDWLRQ�DQG�ODFN�RI�
VRFLDO�VXSSRUW�ZHUH�QRW�SUHGLFWLYH�RI�DWWULWLRQ��0RUH�UHFHQWO\��D�VWXG\�RI�XQGHUJUDGXDWH�VWXGHQWV�
IRXQG�DIIHFWLYH�FRPPLWPHQW�UHVXOWV�IURP�D�SRVLWLYH�DWWDFKPHQW�EDVHG�RQ�IHHOLQJV�RI�LQVSLUDWLRQ��
EHORQJLQJ��FDULQJ��DQG�SULGH��ZKHUHDV�FRQWLQXDQFH�FRPPLWPHQW�XQGHUPLQHG�DIIHFWLYH�
FRPPLWPHQW�WRZDUG�WKH�LQVWLWXWLRQ�>��@�� 
 
&��,WHP�&RQVWUXFWLRQ 
 
:H�UHYLHZHG�WKH�OLWHUDWXUH�IRU�H[LVWLQJ�VFDOHV�WKDW�PHDVXUH�WKH�FOLPDWH�FRQVWUXFWV��:H�FROOHFWHG�
LWHP�H[DPSOHV�IURP�YDOLGDWHG�VFDOHV�IRXQG�LQ�RUJDQL]DWLRQDO�FOLPDWH�OLWHUDWXUH�DQG�QRWHG�QRQH�RI�
WKH�VFDOHV�KDYH�EHHQ�XVHG�LQ�VWXGLHV�RI�HQJLQHHULQJ�GRFWRUDO�VWXGHQWV��7KHUHIRUH��ZH�JHQHUDWHG�D�
SRRO�RI�LWHPV�EDVHG�RQ�H[LVWLQJ�VFDOH�LWHPV��PRGLILFDWLRQV�RI�H[LVWLQJ�RQHV��DQG�DGGLQJ�QHZ�LWHPV�
IRU�XVH�VSHFLILFDOO\�ZLWK�HQJLQHHULQJ�GRFWRUDO�VWXGHQWV��7KH�SRRO�RI�LWHPV�ZDV�MXGJHG�E\�D�SDQHO�
RI�SURIHVVRUV�DQG�HQJLQHHULQJ�JUDGXDWH�VWXGHQWV�WR�FRQILUP�IDFH�DQG�FRQWHQW�YDOLGLW\��ZKLFK�
UHVXOWHG�LQ����LWHPV�IRU�VHYHQ�FOLPDWH�FRQVWUXFWV�DQG���LWHPV�IRU�WZR�FRPPLWPHQW�FRQVWUXFWV�
XVLQJ�VL[�SRLQW�/LNHUW�W\SH�UHVSRQVHV���� �VWURQJO\�GLVDJUHH�WR��� �VWURQJO\�DJUHH�� 
 
'��&DSWXULQJ�6RFLDO�,GHQWLWLHV 
 
7R�FDSWXUH�WKH�FRPSOH[�VRFLDO�LGHQWLWLHV�RI�GLYHUVH�VWXGHQWV��ZH�LGHQWLILHG�GHPRJUDSKLF�LWHPV�
IURP�WKH�OLWHUDWXUH�WR�DGG�WR�RXU�FOLPDWH�VXUYH\��)RU�H[DPSOH��JHQGHU�LGHQWLW\�DQG�VH[XDO�
RULHQWDWLRQ�TXHVWLRQV�DUH�EDVHG�RQ�WKH�$3$�5HVROXWLRQ�RQ�'DWD�$ERXW�6H[XDO�2ULHQWDWLRQ�DQG�
*HQGHU�,GHQWLW\�>��@��:H�DOVR�LQFOXGHG�LWHPV�UHJDUGLQJ�UDFLDO�HWKQLF�JURXS�LGHQWLILFDWLRQ��
GLVDELOLW\��DQG�FRXQWU\�RI�UHVLGHQFH� 
 
(��3DUWLFLSDQWV 
 
)ROORZLQJ�,5%�DSSURYDO��DQ�LQYLWDWLRQ�WR�SDUWLFLSDWH�LQ�D�VXUYH\�ZDV�VHQW�WR�VWXGHQWV�LQ�
HQJLQHHULQJ�GRFWRUDO�SURJUDPV�DW����XQLYHUVLWLHV�LQ�WKH�VXPPHU�DQG�IDOO�RI������>��@��6WXGHQWV�
ZKR�FRPSOHWHG�WKH�VXUYH\�KDG�DQ�RSSRUWXQLW\�WR�UHFHLYH�D��������JLIW�FDUG�DV�DQ�LQFHQWLYH�DIWHU�
GUDZLQJ��:KLOH�����VWXGHQWV�UHVSRQGHG�WR�DQ�RQOLQH�VXUYH\�RQ�6XUYH\0RQNH\������HQJLQHHULQJ�
GRFWRUDO�VWXGHQWV�FRPSOHWHG�WKH�IXOO�VXUYH\��7KH�PHDQ�DJH�RI�WKH�SDUWLFLSDQWV�ZDV�0� �������
\HDUV��Q� ������6'� ��������6WXGHQWV�UHSRUWHG�DQ�DYHUDJH�RI�0� �������Q� ������6'� �������\HDUV�
LQ�WKH�GRFWRUDO�SURJUDP��ZLWK�D�UDQJH�RI���WR����\HDUV��7DEOH���VKRZV�DQ�RYHUYLHZ�RI�JHQGHU�
LGHQWLW\��UDFH�HWKQLFLW\��ILUVW�JHQHUDWLRQ�VWDWXV��GLVDELOLW\�VWDWXV��DQG�UHVLGHQFH�RI�WKH�VDPSOH� 
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7DEOH����'HPRJUDSKLF�&KDUDFWHULVWLFV�RI�3DUWLFLSDQWV��1� ����� 
&DWHJRU\ 6XEFDWHJRU\ Q � 
*HQGHU�
LGHQWLW\ 

:RPDQ ��� ���� 
0DQ ��� ���� 
7UDQV��*HQGHUTXHHU��*HQGHUIOXLG��1RQELQDU\��RU�8QVXUH � ��� 

5DFH� 
(WKQLFLW\ 
�'RPHVWLF 
6WXGHQWV 
2QO\� 

$PHULFDQ�,QGLDQ�$ODVND�1DWLYH�)LUVW�1DWLRQV�,QGLJHQRXV � ��� 
1DWLYH�+DZDLLDQ�RU�2WKHU�3DFLILF�,VODQGHU � ��� 
$VLDQ� �� ��� 
(DVW�$VLDQ��H�J���&KLQHVH��-DSDQHVH��.RUHDQ��7DLZDQHVH� � ��� 
6RXWK�$VLDQ��H�J���,QGLDQ��3DNLVWDQL��6UL�/DQNDQ� � ��� 
6RXWKHDVW�$VLDQ��H�J���)LOLSLQR��9LHWQDPHVH��&DPERGLDQ��/DRWLDQ��
+PRQJ� � ��� 
%ODFN�RU�$IULFDQ�$PHULFDQ � ��� 
&DULEEHDQ��H�J���-DPDLFD��&XED��0DUWLQLTXH��HWF�� � ��� 
$IULFDQ��L�H���(DVW�$IULFD��&HQWUDO�RU�0LGGOH�$IULFD��6RXWKHUQ�
$IULFD��RU�:HVWHUQ�$IULFD� � ��� 
0LGGOH�(DVWHUQ�RU�1RUWK�$IULFDQ � ��� 
0H[LFDQ�RU�&KLFDQR�D � ��� 
3XHUWR�5LFDQ � ��� 
&HQWUDO�RU�6RXWK�$PHULFDQ��H�J���&RVWD�5LFDQ��%UD]LOLDQ��
$UJHQWLQLDQ� � ��� 
:KLWH �� ���� 
8QVXUH � ��� 
3UHIHU�QRW�WR�DQVZHU � ��� 

5HVLGHQFH 'RPHVWLF��8�6��FLWL]HQ�RU�SHUPDQHQW�UHVLGHQW� ��� ���� 
,QWHUQDWLRQDO� ��� ���� 

6(6 )LUVW�JHQHUDWLRQ �� ���� 
&RQWLQXLQJ�JHQHUDWLRQ ��� ���� 

'LVDELOLW\ ,GHQWLILHV�DV�KDYLQJ�D�GLVDELOLW\ �� ��� 
'RHV�QRW�LGHQWLI\�DV�KDYLQJ�D�GLVDELOLW\ ��� ���� 

/*%74,$�  �� ���� 
1RWH��6(6� �VRFLRHFRQRPLF�VWDWXV��'XH�WR�WKH�PXOWLSOH�UHVSRQVHV�DQG�QRQ�UHVSRQVHV��WKH�WRWDO�
QXPEHU�RI�WKH�UHVSRQVHV�LQ�HDFK�FDWHJRU\�PD\�QRW�DGG�XS�WR����� 
 
)��'DWD�$QDO\VLV 
 
7R�DQVZHU�WKH�VHFRQG�UHVHDUFK�TXHVWLRQ��7R�ZKDW�H[WHQW�GRHV�FRQVWUXFW�YDOLGLW\�RI�WKH�VFDOH�KROG�
IRU�HQJLQHHULQJ�GRFWRUDO�VWXGHQWV"��ZH�FRQGXFWHG�DQ�H[SORUDWRU\�IDFWRU�DQDO\VLV��()$��XVLQJ�����
HQJLQHHULQJ�GRFWRUDO�VWXGHQW�GDWD�WR�LGHQWLI\�XQGHUO\LQJ�IDFWRU�VWUXFWXUH�DQG�LUUHOHYDQW�LWHPV�WKDW�
GLG�QRW�ILW�LQWR�DQ\�IDFWRUV�LQ�WKH�VFDOH��%HIRUH�FRQGXFWLQJ�DQ�()$��3HDUVRQ�FRUUHODWLRQ�
FRHIILFLHQWV�DPRQJ�WKH����LWHPV�ZHUH�FDOFXODWHG�WR�FKHFN�ZKHWKHU�WKH�FRHIILFLHQWV�ZHUH�
SRVLWLYHO\�RU�QHJDWLYHO\�FRUUHODWHG��PHDQLQJ�WKDW�SXWDWLYH�IDFWRUV�LGHQWLILHG�WKURXJK�DQ�()$�DUH�
QRW�LQGHSHQGHQW��,Q�DGGLWLRQ��ZH�FKHFNHG�PXOWLFROOLQHDULW\��VWURQJ�FRUUHODWLRQV�RYHU������EHWZHHQ�
WZR�LWHPV��LPSO\LQJ�WKDW�WKRVH�LWHPV�WHQG�WR�PHDVXUH�WKH�VDPH�DVSHFW�RI�WKH�FRQVWUXFWV�>��@� 
 



ϴ 
 

)RU�WKH�()$��HLJHQYDOXHV�DQG�IDFWRU�ORDGLQJV�DIWHU�DQ�REOLTXH�URWDWLRQ�RI�*(20,1��ZKLFK�LV�WKH�
GHIDXOW�URWDWLRQ�RI�WKH�0SOXV��ZHUH�FDOFXODWHG�WR�MXGJH�WKH�QXPEHU�RI�IDFWRUV�DQG�LWHPV�IRU�HDFK�
IDFWRU��:H�H[WUDFWHG�WKH�QXPEHU�RI�IDFWRUV�XQGHUO\LQJ�WKH�GDWD�EDVHG�RQ�SDUDOOHO�DQDO\VLV�DQG�WKH�
SRLQW�RI�LQIOHFWLRQ�RI�WKH�FXUYH�LQ�WKH�VFUHH�SORW�>��@��$FFRUGLQJ�WR�6WHYHQV¶�>��@��������
JXLGHOLQH�DERXW�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�VDPSOH�VL]H�DQG�FXWRII�IDFWRU�ORDGLQJ��ZH�FRQVLGHUHG�
LWHPV�ZLWK�D�IDFWRU�ORDGLQJ�JUHDWHU�WKDQ������VLJQLILFDQW�IRU�WKH�GHVLJQDWHG�IDFWRU��7KLV�FXWRII�
IXQFWLRQHG�WR�VXSSUHVV�DQ\�LUUHOHYDQW�LWHPV�WKDW�GLG�QRW�ILW�ZHOO�LQWR�WKH�GHVLJQDWHG�IDFWRU��0SOXV�
SHUIRUPHG�IXOO�LQIRUPDWLRQ�PD[LPXP�OLNHOLKRRG�HVWLPDWLRQ�IRU�PLVVLQJ�UHVSRQVHV�XQGHU�WKH�
DVVXPSWLRQ�RI�PLVVLQJ�DW�UDQGRP� 
 
7R�DQVZHU�WKH�WKLUG�UHVHDUFK�TXHVWLRQ��:KDW�OHYHO�RI�LQWHUQDO�FRQVLVWHQF\�UHOLDELOLW\�H[LVWV�IRU�
HQJLQHHULQJ�GRFWRUDO�VWXGHQW�GDWD�IURP�WKH�VXUYH\¶V�VFDOH"��ZH�FDOFXODWHG�WKH�UHOLDELOLW\�
FRHIILFLHQW�RI�LQWHUQDO�FRQVLVWHQF\��&URQEDFK¶V�Į��XVLQJ�6366�6WDWLVWLFV����>��@��DQG�LQYHVWLJDWHG�
KRZ�LWHPV�DUH�LQWHU�UHODWHG�ZLWKLQ�HDFK�IDFWRU��VXE�IDFWRU��DQG�WKH�RYHUDOO�LQVWUXPHQW�� 
 
,9��5HVXOWV 
 
$��,GHQWLILFDWLRQ�RI�WKH�/DWHQW�)DFWRU�6WUXFWXUH 
 
3HDUVRQ�FRUUHODWLRQ�FRHIILFLHQWV�DPRQJ�WKH����LWHPV��ZKLFK�DUH�FRQWLQXRXV�YDULDEOHV��UHYHDOHG�
WKDW�WKH�FRHIILFLHQWV�UDQJHG�IURP��������WR��������PHDQLQJ�WKDW�VRPH�LWHPV�VKRZHG�
PXOWLFROOLQHDULW\��:H�H[WUDFWHG�WKH�HLJKW�IDFWRUV�XQGHUO\LQJ�WKH�GDWD�EDVHG�RQ�WKH�FULWHULD�WR�
GHWHUPLQH�WKH�RSWLPDO�QXPEHU�RI�IDFWRUV�� 
 
$V�VKRZQ�LQ�7DEOH����WKH�H[FOXVLRQ�FULWHULD�IRU�FXWRII�IDFWRU�ORDGLQJ�\LHOGHG����LWHPV��H[FOXGLQJ�
���LWHPV��%DVHG�RQ�WKH�FRQVWUXFWV�QDPHG�LQ�7DEOH����ZH�PDWFKHG�WKH�FRQVWUXFWV�WR�WKH�IDFWRUV�
FOXVWHUHG�ZLWK�D�JURXS�RI�LWHPV��1RWH�WKDW�WKH�ILUVW�IRXU�LWHPV�GHVLJQDWHG�IRU�3HUFHLYHG�FXOWXUDO�
GLYHUVLW\�VKRZHG�PXOWLFROOLQHDULW\�ZLWK�FRUUHODWLRQV�RYHU������HDFK�RWKHU��7KLV�LPSOLHV�WKH�IRXU�
LWHPV��4��WR�4���JURXSHG�IRU�SHUFHLYHG�FXOWXUDO�GLYHUVLW\��VHHPHG�WR�FDSWXUH�DOPRVW�WKH�VDPH�
DVSHFW�RI�WKH�FRQVWUXFW��,Q�DGGLWLRQ��4��DQG�4���IRU�'LYHUVLW\�FOLPDWH��4���DQG�4���IRU�0DVWHU\�
&OLPDWH��4���DQG�4���IRU�3HUIRUPDQFH�FOLPDWH��4���DQG�4���IRU�$XWKHQWLFLW\�FOLPDWH��4���DQG�
4���IRU�2UJDQL]DWLRQ�VXSSRUW��DQG�4���DQG�4���IRU�$IIHFWLYH�FRPPLWPHQW�ZHUH�WKH�LWHPV�
SUHVHQWLQJ�PXOWLFROOLQHDULW\� 
 
7DEOH����5HVXOWV�IURP�([SORUDWRU\�)DFWRU�$QDO\VLV��Q� ������RQ�WKH�&OLPDWH�DQG�&RPPLWPHQW�
6FDOHV 
&RQVWUXFW 6DPSOH�,WHP ,WHP�

� 
)DFWRU�/RDGLQJV 
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3HUFHLYHG�
FXOWXUDO�
GLYHUVLW\ 

0\�GHSDUWPHQW�LV�
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3V\FKRORJLFDO�
VDIHW\�FOLPDWH 

,W�LV�VDIH�IRU�GRFWRUDO�
VWXGHQWV�WR�WDNH�D�ULVN�
LQ�P\�GHSDUWPHQW� 
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0DVWHU\�
FOLPDWH 

,Q�P\�GHSDUWPHQW��
GRFWRUDO�VWXGHQWV�DUH�
HQFRXUDJHG�WR�
H[FKDQJH�LGHDV�ZLWK�
HDFK�RWKHU� 
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Performance 
FOLPDWH 

0\�GHSDUWPHQW�
HQFRXUDJHV�GRFWRUDO�
VWXGHQWV�WR�VWULYH�WR�
RXWSHUIRUP�HDFK�
RWKHU��� 
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$XWKHQWLFLW\�
FOLPDWH 

0\�GHSDUWPHQW�
VXSSRUWV�GRFWRUDO�
VWXGHQWV�WR�EH�WKHLU�
WUXH�VHOYHV� 
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2UJDQL]DWLRQDO�
VXSSRUW�FOLPDWH 

0\�GHSDUWPHQW�
FRQVLGHUV�GRFWRUDO�
VWXGHQWV¶�JRDOV�DQG�
YDOXHV� 
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$IIHFWLYH�
&RPPLWPHQW 

,�IHHO�D�VHQVH�RI�
EHORQJLQJ�WR�
P\ GHSDUWPHQW� 
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&RQWLQXDQFH�
&RPPLWPHQW 

7RR�PXFK�LQ�P\�OLIH�
ZRXOG�EH�GLVUXSWHG�LI�
,�GHFLGHG�WR�OHDYH�
P\ GRFWRUDO�
SURJUDP QRZ� 
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1RWH��
S�������� 
 
%��5HOLDELOLW\�(YLGHQFH� 
 
'DWD�IURP�WKH�Q� �����HQJLQHHULQJ�GRFWRUDO�VWXGHQWV�ZHUH�XWLOL]HG�IRU�WKH�UHOLDELOLW\�DQDO\VLV��7KH�
RYHUDOO�UHOLDELOLW\�RI�WKH�VFDOH�ZLWK����LWHPV�ZDV�&URQEDFK¶V�Į� ��������(DFK�FRQVWUXFW�KRXVHG�LQ�
WKH�VFDOH�DSSHDUHG�WR�KDYH�JRRG�LQWHUQDO�FRQVLVWHQF\�DV�VKRZQ�LQ�7DEOH����&URQEDFK¶V�Į�YDOXHV�RI�
WKH�FRQVWUXFWV�UDQJHG�IURP�������WR��������$OO�LWHPV�RI�WKH�VFDOH�ZHUH�ZRUWK\�RI�LQFOXVLRQ�
EHFDXVH�WKH�UHPRYDO�RI�DQ\�LWHPV�ZRXOG�QRW�LQFUHDVH�WKH�VFRUH�UHOLDELOLW\�IRU�DQ\�FRQVWUXFW�DQG�
WKH�VFDOH�DV�D�ZKROH�>��@��7DEOH���VKRZV�WKH�LQLWLDO�QXPEHUV�RI�LWHPV�LQ�WKH�FRQVWUXFWV�DQG�WKH�
QXPEHUV�RI�LWHPV�JURXSHG�IRU�ODWHQW�IDFWRUV�UHVXOWLQJ�IURP�()$� 



ϭϬ 
 

 
7DEOH����1XPEHU�RI�,WHPV�DQG�,QWHUQDO�&RQVLVWHQF\�5HOLDELOLW\�(YLGHQFH�RI�WKH�&OLPDWH�DQG�
&RPPLWPHQW�&RQVWUXFWV 
Constructs Items ni nEFA &URQEDFK¶V�Į 
Perceived cultural diversity 1, 2, 3, 4 4 4 0.972 
Diversity climate 5, 6, 7, 9, 10 6 5 0.943 
Psychological safety climate N/A 5 0 N/A 
Mastery climate 17, 18, 19 4 3 0.914 
Performance climate 20, 21, 22, 23, 24 5 5 0.897 
Authenticity climate 25, 27, 28, 29 5 4 0.936 
Department support climate 16, 30, 31, 32, 33, 34, 36, 37, 38 12 9 0.934 
Affective commitment 42, 43, 44 3 3 0.945 
Continuance commitment 45, 46, 47, 48, 49, 50 6 6 0.899 
Total  50 39 0.928 
1RWH��QL� �7KH�LQLWLDO�QXPEHU�RI�WKH�LWHPV�LQ�WKH�FRQVWUXFW��Q()$� �7KH�QXPEHU�RI�LWHPV�JURXSHG� 
IRU�D�ODWHQW�IDFWRU�UHVXOWLQJ�IURP�()$��1�$� �1RW�DSSOLFDEOH 
 
1HHG�WR�LQFOXGH�IDFWRU�FRUUHODWLRQV 
 
&��(QJLQHHULQJ�'RFWRUDO�6WXGHQW�,QWHQWLRQ�WR�3HUVLVW 
 
7DEOH���VKRZV�WKH�IUHTXHQF\�GDWD�RQ�HQJLQHHULQJ�GRFWRUDO�VWXGHQWV¶�LQWHQWLRQ�WR�SHUVLVW�RQ�WKH�
VL[�SRLQW�/LNHUW�W\SH�UHVSRQVHV��7KH�FRUUHODWLRQ�FRHIILFLHQW�EHWZHHQ�WKH�WZR�VLQJOH�LQGLFDWRUV�
EHORZ��FRPSOHWH�P\�GHJUHH�YV��FRQVLGHUHG�OHDYLQJ��ZDV�QHJDWLYH�DQG�VWDWLVWLFDOO\�VLJQLILFDQW�ZLWK�
U� ����������S��������� 
 
7DEOH����(QJLQHHULQJ�'RFWRUDO�6WXGHQWV¶�,QWHQWLRQ�WR�3HUVLVW 

5HVSRQVH 

,�LQWHQG�WR�FRPSOHWH�P\�
JUDGXDWH�GHJUHH�LQ�P\�

GHSDUWPHQW� 

,�KDYH�FRQVLGHUHG�OHDYLQJ�
WKH�JUDGXDWH�SURJUDP�LQ�

P\�GHSDUWPHQW� 
Q � Q � 

6WURQJO\�'LVDJUHH��� ��� � ��� ��� ���� 
0RGHUDWHO\�'LVDJUHH��� ��� � ��� �� ���� 
6OLJKWO\�'LVDJUHH��� ��� � ��� �� ��� 
6OLJKWO\�$JUHH��� ��� �� ��� �� ���� 
0RGHUDWHO\�$JUHH��� ��� �� ���� �� ��� 
6WURQJO\�$JUHH��� ��� ��� ���� �� ���� 

1 ��� ���� ��� ���� 
0 ����  ����  
6' ���� ���� 

 
'��(QJLQHHULQJ�'RFWRUDO�6WXGHQWV¶�6RFLDO�,GHQWLW\�DQG�,QWHQWLRQ�WR�3HUVLVW 
 
7DEOH���VKRZV�D�FRUUHODWLRQ�PDWUL[�EHWZHHQ�VWXGHQWV¶�VRFLDO�LGHQWLWLHV��WKHLU�LQWHQWLRQ�WR�JHW�WKH�
3K�'���DQG�WKHLU�FRQVLGHUDWLRQ�RI�OHDYLQJ�WKH�JUDGXDWH�SURJUDP��5HJDUGOHVV�RI�WKHLU�VRFLDO�
LGHQWLW\��PRVW�VWXGHQWV�GHPRQVWUDWHG�D�UHODWLYHO\�KLJKHU�DJUHHPHQW�WR�FRPSOHWH�WKHLU�JUDGXDWH�



ϭϭ 
 

SURJUDP��+RZHYHU��VWXGHQWV�ZKR�UHSRUWHG�KDYLQJ�QHJDWLYH�H[SHULHQFHV�UHODWHG�WR�WKHLU�VRFLDO�
LGHQWLW\�VKRZHG�D�QHJDWLYH�FRUUHODWLRQ��U� ���������ZLWK�WKHLU�LQWHQWLRQ�WR�FRPSOHWH�WKH�JUDGXDWH�
SURJUDP��ZKLFK�LV�ORZHU�WKDQ�WKHLU�FRXQWHUSDUWV��'RPHVWLF�VWXGHQWV��VWXGHQWV�LQ�WKH�/*%74,$��
FRPPXQLW\��VWXGHQWV�ZLWK�QHJDWLYH�H[SHULHQFHV��DQG�VWXGHQWV�ZLWKRXW�DQ\�VXSSRUW�QHWZRUN�PRUH�
IUHTXHQWO\�UHSRUWHG�FRQVLGHUDWLRQ�RI�OHDYLQJ�WKHLU�JUDGXDWH�SURJUDP��7KHVH�VPDOO�HIIHFW�VL]HV�
ZHUH�VWDWLVWLFDOO\�VLJQLILFDQW��6DPSOH�VL]HV�ZHUH�WRR�VPDOO�WR�H[DPLQH�WKH�LQWHQWLRQ�WR�SHUVLVW�
DFURVV�LQWHUVHFWLRQDO�VRFLDO�LGHQWLWLHV� 
 
7DEOH����&RUUHODWLRQ�%HWZHHQ�6RFLDO�,GHQWLW\�DQG�,QWHQWLRQ�WR�3HUVLVW 

Category  
Complete 

Ph.D. 
Leave 
Ph.D. 

Gender identity (0 = woman; 1 = man) -0.059 0.022 
Residency (0 = domestic; 1 = international); -0.004 -0.233* 
First generation (0 = continuing generation; 1 = first generation) -0.060  -0.063  
Disability status (0 = no disability; 1 = at least one disability); 0.058 0.093 
/*%74,$����� �QRW�/*%74,$����� �/*%74,$�� 0.064 0.163* 
Negative experience related to social identity ������
 �����
 
Support network  �����
 ������
 
1RWH��
S���������Negative experience related to social identity (0 = none reported; 1 = reported 
negative experiences); Support network (0 = no support network; 1 = support network present). 
 
9��'LVFXVVLRQ 
 
7KLV�VWXG\�LV�WKH�ILUVW�VWHS�WR�GHYHORSLQJ�D�VXUYH\�DV�D�YDOLG�PHDVXUH�RI�GHSDUWPHQW�OHYHO�
RUJDQL]DWLRQDO�FOLPDWH�IRU�HQJLQHHULQJ�GRFWRUDO�VWXGHQW�UHWHQWLRQ�LQIRUPHG�E\�LQWHUVHFWLRQDOLW\��
:H�VRXJKW�WR�GHYHORS�D�VFDOH�WR�PHDVXUH�FOLPDWH�FRQVWUXFWV�WKDW�DUH�GLIIHUHQWLDOO\�DVVRFLDWHG�ZLWK�
VWXGHQW�UHWHQWLRQ�RU�DWWULWLRQ��SDUWLFXODUO\�DERXW�VWXGHQWV�IURP�XQGHUUHSUHVHQWHG�RU�PDUJLQDOL]HG�
JURXSV��LQFOXGLQJ�ZRPHQ�DQG�VWXGHQWV�IURP�UDFLDOO\�PLQRULWL]HG�DQG�PDUJLQDOL]HG�JURXSV��7R�GR�
VR��ZH�GHSOR\HG�DQ�LQWHUVHFWLRQDO�DSSURDFK�DW�HDFK�VWDJH�RI�WKH�VXUYH\�GHYHORSPHQW�SURFHVV��$Q�
LQWHUVHFWLRQDO�DSSURDFK�UHTXLUHV�DWWHQWLRQ�WR�WKH�GLPHQVLRQ�RI�SRZHU�DQG�LQHTXDOLW\�WKDW�LV�
HPEHGGHG�ZLWKLQ�VRFLDO�FDWHJRULHV�RI�JHQGHU��UDFH�HWKQLFLW\��GLVDELOLW\��HWF��>��@���7KXV��ZH�EHJDQ�
E\�LQFOXGLQJ�WKRXJKWIXO�DQG�LQFOXVLYH�GHPRJUDSKLF�LWHPV�IURP�WKH�OLWHUDWXUH�WR�FDSWXUH�
UHVSRQGHQWV¶�GLYHUVH�DQG�FRPSOH[�VRFLDO�LGHQWLWLHV���0RVW�FOLPDWH�UHVHDUFK�LQ�KLJKHU�HGXFDWLRQ�
IDLOV�WR�FDSWXUH�RU�DQDO\]H�VWXGHQWV¶�PHPEHUVKLS�LQ�PXOWLSOH�VRFLDO�FDWHJRULHV�>��@��1H[W��ZH�
UHYLHZHG�WKH�OLWHUDWXUH�RQ�RUJDQL]DWLRQDO�FOLPDWH�FRQVWUXFWV�DVVRFLDWHG�ZLWK�VWXGHQW�UHWHQWLRQ�DQG�
DSSURSULDWH�IRU�GRFWRUDO�VWXGHQWV�DQG�LGHQWLILHG�VSHFLILF�FOLPDWH�FRQVWUXFWV�UHOHYDQW�WR�VWXGHQWV�
IURP�XQGHUUHSUHVHQWHG�RU�PDUJLQDOL]HG�JURXSV�� 
 
)LUVW�5RXQG�RI�9DOLGLW\�(YLGHQFH 
 
%DVHG�RQ�RXU�LQWHUVHFWLRQDO�DSSURDFK��ZH�UHYLHZHG�WKH�OLWHUDWXUH�RQ�FOLPDWH�LQ�KLJKHU�HGXFDWLRQ�
DQG�LGHQWLILHG�VHYHQ�FOLPDWH�FRQVWUXFWV�UHOHYDQW�WR�WKH�UHWHQWLRQ�RI�GLYHUVH�VWXGHQWV�LQ�
HQJLQHHULQJ�GRFWRUDO�SURJUDPV��2XU�LWHPV�ZHUH�HYDOXDWHG�IRU�FRQWHQW�DQG�IDFH�YDOLGLW\��DQG�ZH�
WHVWHG����LWHPV�LQ�RXU�ILUVW�SLORW�VWXG\��7KH�()$�ZLWK�WKH�GDWD�IURP�����HQJLQHHULQJ�GRFWRUDO�
VWXGHQWV�UHYHDOHG�WKH�ODWHQW�IDFWRU�VWUXFWXUH�RI�WKH�FOLPDWH�VFDOH�IRU���FOLPDWH�DQG���FRPPLWPHQW�
FRQVWUXFWV�LQGLFDWHG�E\����LWHPV��,QWHUQDO�FRQVLVWHQF\�ZDV�H[FHOOHQW��7KHVH�GDWD�ZHUH�XVHG�WR�



ϭϮ 
 

LQIRUP�TXDOLWDWLYH�LQWHUYLHZV�RQ�FOLPDWH�ZLWK�D�VXEVDPSOH�RI�HQJLQHHULQJ�GRFWRUDO�VWXGHQWV�IURP�
PXOWLSO\�PDUJLQDOL]HG�JURXSV��DQ�LPSRUWDQW�QH[W�VWHS�LQ�WKH�EURDGHU�SURFHVV�RI�GHYHORSLQJ�D�
XVHIXO�DQG�YDOLG�FOLPDWH�VXUYH\�IRU�VWXGHQW�UHWHQWLRQ�LQ�HQJLQHHULQJ�GRFWRUDO�SURJUDPV�>��@�� 
 
6WUHQJWKV��/LPLWDWLRQV��DQG�6XJJHVWLRQV�IRU�)XWXUH�5HVHDUFK 
 
/LNH�DOO�VWXGLHV��WKHUH�DUH�ERWK�VWUHQJWKV�DQG�OLPLWDWLRQV�WR�QRWH��2XU�LQWHUVHFWLRQDO�DSSURDFK�VHWV�
WKLV�SURMHFW�DSDUW�IURP�H[LVWLQJ�FOLPDWH�UHVHDUFK�LQ�KLJKHU�HGXFDWLRQ��,QWHUVHFWLRQDOLW\�LQIRUPHG�
HYHU\�VWHS�RI�RXU�UHVHDUFK�SURFHVV��)RU�H[DPSOH��ZH�VRXJKW�WR�UHFUXLW�VWXGHQWV�IURP�D�GLYHUVH�
VDPSOH�RI�HQJLQHHULQJ�GRFWRUDO�SURJUDPV�DQG�DOVR�WR�PD[LPL]H�RXU�VDPSOH�RI�VWXGHQWV�IURP�
PXOWLSO\�PDUJLQDOL]HG�JURXSV��,PSRUWDQWO\��DV�D�UHVXOW�RI�WKHVH�WDUJHWHG�HIIRUWV��RXU�VDPSOH�LV�QRW�
UHSUHVHQWDWLYH�RI�WKH�SRSXODWLRQ�RI�HQJLQHHULQJ�GRFWRUDO�VWXGHQWV�LQ�WKH�8�6��)RU�H[DPSOH��
ZRPHQ�DUH�RYHUUHSUHVHQWHG�LQ�RXU�VDPSOH��ZKLFK�VXSSRUWV�RXU�LQWHUVHFWLRQDO�DSSURDFK�E\�
DPSOLI\LQJ�WKH�YRLFHV�RI�D�KLVWRULFDOO\�H[FOXGHG�JURXS�ZLWKLQ�HQJLQHHULQJ�HGXFDWLRQ�� 
 
Our selection of focused climates is not exhaustive. Our intersectional approach guided our 
climate construct selection process, such that we focused on climates that are relevant to student 
retention, particularly for students from historically excluded or underrepresented groups. 
Because our research goal is not to produce comprehensive or exhaustive cataloging of climates 
that exist in engineering doctoral education, the selection of seven focused climates is best 
understood as a strength rather than a limitation.  
 
As items were not grouped to indicate Psychological safety climate, we planned to revise the 
items and add new items for the second round of data collection. In addition, items presenting 
multicollinearity, such as four items in Perceived cultural diversity, two items each in Diversity 
climate, Mastery Climate, Performance climate, Authenticity climate, Organization support, and 
Affective commitment, will be revised to capture slightly different aspects of the designated 
climate and commitment constructs, while avoiding multicollinearity.   
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