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:RUNVKRS��*DPLI\LQJ�(QJLQHHULQJ�(GXFDWLRQ���$�3OD\IXO $SSURDFK�WR�)LUVW�<HDU�(WKLFV
,QVWUXFWLRQ

7KURXJK ERWK VXFFHVV DQG IDLOXUH� PDQ\ HQJLQHHULQJ SURMHFWV KDYH D SURIRXQG LPSDFW RQ LQGLYLGXDOV DQG VRFLHW\�

7KXV� HQVXULQJ IXWXUH HQJLQHHUV FRQVLGHU WKHVH LPSDFWV DQG UHIOHFW RQ WKH HWKLFDO LPSOLFDWLRQV RI WKHLU IXWXUH ZRUN LV

DQ H[WUHPHO\ LPSRUWDQW WRSLF� 7KHUH DUH PDQ\ SLWIDOOV ZLWK WKH WUDGLWLRQDO ZD\V LQ ZKLFK HWKLFV LV WDXJKW WR

HQJLQHHULQJ VWXGHQWV� 2IWHQ LW LV WDXJKW E\ D QRQ�HQJLQHHU DV DQ DEVWUDFW SKLORVRSKLFDO WRSLF� UDWKHU WKDQ DQ DFW RI

SHUVRQDO GHFLVLRQ PDNLQJ VLWXDWHG LQ FRPSOH[ UHDO�ZRUOG FRQWH[WV� � ,W LV XVXDOO\ LQFOXGHG ODWH LQ WKH XQGHUJUDGXDWH

FXUULFXOXP� VXFK DV GXULQJ D VHQLRU FDSVWRQH SURMHFW� DQG LV D UHODWLYHO\ VKRUW VXEWRSLF �PRGXOH� ZLWKLQ D ODUJHU DUUD\

RI HQJLQHHULQJ FRQWHQW� $V D UHVXOW� VWXGHQWV RIWHQ GR QRW VHH HWKLFV DV HTXDOO\ LPSRUWDQW RU FRQQHFWHG WR RWKHU

WRSLFV� 7KH\ GR QRW VHH LW FRQVLVWHQWO\ LQWHJUDWHG WKURXJKRXW WKH FXUULFXOXP� QRU GR WKH\ VHH HWKLFDO GHFLVLRQV DV

FRPSOH[��QXDQFHG��DQG�VLWXDWHG�LQ�YDU\LQJ�SROLWLFDO DQG�HFRQRPLF�FRQWH[WV�LQ�ZKLFK�HQJLQHHULQJ�WDNHV SODFH�

:H FRQWHQG D EHWWHU DOWHUQDWLYH ZRXOG EH WR DGGUHVV HQJLQHHULQJ HWKLFV QRW VROHO\ LQ WKH DEVWUDFW RI

SKLORVRSK\ RU PRUDO GHYHORSPHQW� EXW DV VLWXDWHG LQ WKH HYHU\GD\ GHFLVLRQV RI HQJLQHHUV DV WKH\ GR WKHLU ZRUN� 6LQFH

VXFK HYHU\GD\ GHFLVLRQV DUH QRW D SDUW RI XQLYHUVLW\ FRXUVHV� RQH DOWHUQDWLYH LV WR VLPXODWH HQJLQHHULQJ

GHFLVLRQ�PDNLQJ VLWXDWLRQV ZLWK VFHQDULRV RU WKH SUHVHQWDWLRQ RI HWKLFDO GLOHPPDV GUDZQ IURP UHDO OLIH FDVHV� 7KLV

FDQ RIWHQ SXW VWXGHQWV LQ WKH SRVLWLRQ RI VHDUFKLQJ IRU WKH ³ULJKW HWKLFDO UHVSRQVH�´ UDWKHU WKDQ DSSO\LQJ WKHLU SHUVRQDO

HWKLF WRZDUG UHDVRQLQJ WKURXJK YDULRXV FRQWLQJHQFLHV DQG WUDGH�RIIV WR GHWHUPLQH WKHLU EHVW SDWK WR VROXWLRQ LQ D

SDUWLFXODU PRPHQW� 'UDZLQJ RQ WKH FRQWHPSRUDU\ OHDUQLQJ WKHRU\ RI VLWXDWHG OHDUQLQJ >�@>�@� SOD\IXO OHDUQLQJ PD\

HQDEOH LQVWUXFWRUV WR FUHDWH DVVLJQPHQWV WKDW HQDEOH VWXGHQWV WR EUHDN IUHH RI WKH W\SLFDO VWXGHQW PLQGVHW RI ILQGLQJ

WKH ³ULJKW´ DQVZHU� DQG XVH YDULRXV JDPH PHFKDQLFV WR LQGXFH WKHP WR DFW PRUH DV WKHPVHOYHV� DV WKH\ ZRXOG

RQ�WKH�IO\ ZLWKLQ D UHDO HQJLQHHULQJ SURMHFW FRQWH[W� GUDZLQJ RQ SHUVRQDO UHDVRQLQJ DQG MXVWLILFDWLRQV� UDWKHU WKDQ

VLPSO\�ULJKW�ZURQJ�DQVZHUV�

2XU ZRUN LV EDVHG RQ WKH ORJLF WKDW JDPH�EDVHG OHDUQLQJ FDQ SURYLGH D PHDQV WR HQJDJH VWXGHQWV DFWLYHO\ LQ

LQWHUURJDWLQJ WKH FRPSOH[LWLHV RI HWKLFDO GHFLVLRQ PDNLQJ LQ VSHFLILF HQJLQHHULQJ VFHQDULRV� *DPH SOD\ FDQ DOLJQ

ZLWK HQJLQHHULQJ FRXUVH OHDUQLQJ REMHFWLYHV DV ZHOO DV HQKDQFH VWXGHQW NQRZOHGJH� EHKDYLRUV� DQG GLVSRVLWLRQV DV

VWXGHQWV UHIOHFW RQ WKHLU RZQ GHFLVLRQ PDNLQJ DQG WKDW RI WKHLU SHHUV >�@� 7KLV ZRUNVKRS SDSHU ZLOO SURYLGH DQ

RYHUYLHZ RI WKUHH JDPHV WKDW ZH GHVLJQHG DV SDUW RI DQ 16)�IXQGHG SURMHFW LQYHVWLJDWLQJ WKH LPSDFWV RI JDPH

SOD\ RQ HWKLFDO UHDVRQLQJ DQG GHFLVLRQ PDNLQJ� KLJKOLJKWLQJ WKH FRQFHSWV WKDW JXLGHG RXU DSSURDFK WR

LQQRYDWLYH�HQJLQHHULQJ�HWKLFV�LQVWUXFWLRQ� (DFK�JDPH WDUJHWV�VSHFLILF�HWKLFV�OHDUQLQJ�RXWFRPHV�VXFK�DV�

Ɣ ,GHQWLI\LQJ�WKH�FRPSOH[LWLHV�RI�HWKLFDO�GLOHPPDV

Ɣ (YDOXDWLQJ�UHVSRQVHV�WR�HWKLFDO�VLWXDWLRQV�LQ�FRQWH[W

Ɣ 3URPRWLQJ HWKLFDO GLVFXVVLRQV DPRQJ SHHUV RQ SRWHQWLDOO\ FRQWURYHUVLDO VLWXDWLRQV IURP UHDO�OLIH

HQJLQHHULQJ�GLVDVWHUV

7KH WKUHH ³SOD\IXO DVVLJQPHQWV´ �L�H�� JDPHV� WKDW ZH GHYHORSHG WR DGGUHVV WKH YDULRXV VWXGHQW OHDUQLQJ

RXWFRPHV KDYH GLIIHUHQW SOD\ PHFKDQLVPV DQG WLPH UHTXLUHPHQWV� UDQJLQJ IURP D �� PLQXWH FDUG JDPH WR



PXOWL�ZHHN FKRRVH�\RXU�RZQ DGYHQWXUH QDUUDWLYH� $OO WKUHH JDPHV KDYH EHHQ GHYHORSHG �RU UHILQHG� GXULQJ WKH

&29,'��� SDQGHPLF� DQG WKXV FDQ EH SOD\HG LQ D FRPSOHWHO\ UHPRWH HQYLURQPHQW RU LQ�SHUVRQ LI GHVLUHG� ,Q WKLV

ZRUNVKRS� ZH ZLOO SURYLGH DQ RYHUYLHZ RI DOO WKUHH JDPHV� KRZ WKH\ FDQ EH LPSOHPHQWHG LQ ERWK UHPRWH DQG

LQ�SHUVRQ FODVVURRP VHWWLQJV� DQG KRZ WR JDLQ DFFHVV WR WKH PDWHULDOV �DQG LQVWUXFWLRQDO JXLGHV�� :H ZLOO DOVR

VKDUH VRPH SUHOLPLQDU\ UHVHDUFK RQ WKH EHQHILWV RI D SOD\IXO OHDUQLQJ DSSURDFK WR HWKLFV LQVWUXFWLRQ DQG WKH

IUDPHZRUNV WKDW JXLGHG WKH JDPH GHVLJQ� 0RUH GHWDLOV DERXW WKH 16) JUDQW� WKH UHVHDUFK WHDP� DQG WKH JDPHV FDQ

EH�IRXQG�DW KWWSV���VLWHV�JRRJOH�FRP�YLHZ�HQJLQHHULQJ�HWKLFV�KRPH DQG�DOVR�>�@�DQG>�@�

&DUGV�$JDLQVW�(QJLQHHULQJ�(WKLFV��&$((�

7KH ILUVW JDPH LV &DUGV $JDLQVW (QJLQHHULQJ (WKLFV �&$((�� 'HVLJQHG DV DQ DQDORJ WR WKH SRSXODU FDUG JDPHV &DUGV

$JDLQVW +XPDQLW\ DQG $SSOHV WR $SSOHV� &$(( FRQWH[WXDOL]HV LWV FDUG FKRLFHV ZLWKLQ DQ HQJLQHHULQJ HWKLFDO

IUDPHZRUN� 3URPSW FDUGV DQG UHVSRQVH FDUGV GUDZ IURP OLWHUDWXUH DQG FXOWXUDO VRXUFHV RI HQJLQHHULQJ HWKLFDO

GLOHPPDV DQG UHDO OLIH HQJLQHHULQJ GLVDVWHUV� DV ZHOO DV SHUVRQDO H[SHULHQFHV RI WKH UHVHDUFK WHDP� )RU H[DPSOH� RQH

SURPSW FDUG UHIHUHQFHV WKH $SROOR �� R[\JHQ WDQN IDLOXUH ZLWK WKH WH[W ³7KH FUHZ RI WKH $SROOR �� VKRXOG KDYH XVHG

BBBBB WR IL[ WKH R[\JHQ WDQNV´� ZLWK WKH XQGHUVFRUH EHLQJ ZKHUH WKH UHVSRQVH FDUG ZRXOG ILOO LQ� 6WXGHQWV ZRXOG

WKHQ ORRN DW WKHLU KDQG RI UHVSRQVH FDUGV WR ILQG RQH WKDW FRXOG EHVW ILW� 5HVSRQVH FDUGV UDQJH IURP ³$UWLILFLDO

,QWHOOLJHQFH´ DQG ³*RULOOD *OXH´ WR ³$OLHQV�´ ³7KH %3 2LO 6SLOO�´ ³$OEHUW (LQVWHLQ�´ DQG ³<RXU 0RP�´ 3OD\ LV

G\QDPLF� DQG FDQ EH DFFRPSOLVKHG LQ JURXSV RI YDU\LQJ VL]H DQG IRU YDU\LQJ DPRXQWV RI WLPH� DOORZLQJ LW WR EH

GHSOR\HG LQ D FODVVURRP VHWWLQJ RU JLYHQ DV DQ RXW�RI�FODVV DVVLJQPHQW� )RU LQ�SHUVRQ SOD\� FDUGV DUH SULQWHG DQG

GLVWULEXWHG WR VWXGHQWV� DQG IRU RQOLQH SOD\� WKH JDPH KDV EHHQ SRUWHG WR DQ RQOLQH SRUWDO �KWWSV���QRW�DOOEDG�FDUGV���

ZKLFK DOORZV WKH JDPH WR EH SOD\HG DPRQJ SDUWLFLSDQWV YLUWXDOO\ XVLQJ RXU FXVWRP GHFN RI FDUGV� ZKHUHYHU WKH\ PD\

EH�

7R[LF�:RUNSODFHV��$�&RRSHUDWLYH�(WKLFV�&DUG�*DPH

7R[LF :RUNSODFHV LV D VFHQDULR�EDVHG FDUG JDPH WKDW UHTXLUHV WKH SOD\HUV WR HYDOXDWH DQ HQJLQHHULQJ HWKLFV GLOHPPD�

DQG WKHQ FROODERUDWLYHO\ HYDOXDWH SRWHQWLDO UHVSRQVHV WR WKDW VFHQDULR� 7KH JDPH LWVHOI FRQWDLQV GDWD IURP D ILUVW�\HDU

HQJLQHHULQJ VWXGHQW VXUYH\ RI WKRVH VDPH HWKLFDO GLOHPPDV� (DFK FKRLFH FRQWDLQV D VHFUHW SHUFHQWDJH� KRZ PDQ\

ILUVW�\HDU HQJLQHHULQJ VWXGHQWV FKRVH WKDW RSWLRQ� ,W LV XS WR WKH SOD\HUV WR UHDUUDQJH WKH RSWLRQV IURP PRVW SLFNHG WR

OHDVW SLFNHG� ,Q VRPH ZD\V WKLV SDUDOOHOV WKH SOD\ RI WKH 79 JDPH )DPLO\ )HXG LQ ZKLFK SOD\HUV DUH DVNHG WR

DQWLFLSDWH ZKDW ³WKH VXUYH\ VD\V«´ DUH WKH WRS VXUYH\ UHVSRQVHV WR D SURPSW� 7KH SOD\HUV QHHG WR SXW WKHPVHOYHV LQ

ILUVW�\HDU HQJLQHHULQJ VWXGHQWV¶ VKRHV DQG WU\ DQG LPDJLQH ZKDW WKH\ ZRXOG SULRULWL]H� 7KH SOD\HUV ZLQ LI WKH\ FDQ

VXFFHVVIXOO\ RUJDQL]H WKH UHVSRQVHV IURP PRVW SLFNHG WR OHDVW SLFNHG� $IWHUZDUGV� ZH DVN WKH VWXGHQWV WR UHIOHFW

DPRQJVW WKHPVHOYHV ZLWK VRPH TXHVWLRQV� :KDW VWUDWHJLHV GLG WKH\ XVH WR MXVWLI\ WKHLU RUGHULQJ" $UH WKHVH HWKLFDO

VFHQDULRV VLPLODU WR RQHV \RX H[SHULHQFH LQ \RXU HYHU\GD\ OLIH" +RZ PLJKW WKH\ EH GLIIHUHQW" $ IXOO 7R[LF

:RUNSODFHV JDPH DQG UHIOHFWLRQ FDQ WDNH XS WR �� PLQXWHV� 7KH JDPH LV GHVLJQHG WR SURPSW SOD\HUV WR QRW RQO\

FRQVLGHU ZKDW WKH\ ZRXOG GR LQ DQ HWKLFDO VFHQDULR� EXW DOVR KDYH WKHP LPDJLQH ZKDW RWKHU ILUVW \HDU HQJLQHHULQJ

VWXGHQWV FKRVH� 7KLV UHIOHFWLRQ RQ WKH HWKLFV RI ILUVW \HDU VWXGHQWV PD\ DOVR EH FRQWUDVWHG ZLWK WKH HWKLFV RI PRUH

H[SHULHQFHG HQJLQHHUV� 7KH IRUPDW RI WKLV JDPH HQFRXUDJHV FROOHFWLYH GLVFXVVLRQ RI WKH VFHQDULR DQG WKH SRWHQWLDO

https://sites.google.com/view/engineering-ethics/home


DFWLRQV� DV ZHOO DV GLVFXVVLRQ RI SRWHQWLDO FRQIOLFWV WKDW HPHUJH ZKHQ WKH SOD\HU�FKRVHQ RUGHULQJ GLIIHUV IURP WKH

DFWXDO RUGHULQJ RI WKH UHVSRQVHV� 7KLV JDPH KDV DOVR EHHQ SRUWHG WR DQ RQOLQH IRUPDW XVLQJ *RRJOH 6OLGHV WR DOORZ

SOD\HUV�WR�PDQLSXODWH�VKDUHG�WRNHQV�LQ�D�FROOHFWLYHO\ DFFHVVHG�GRFXPHQW�WR�DOORZ�IRU�RQOLQH�SOD\�

&KRRVH�<RXU�2ZQ�$GYHQWXUH���&<2$���0DUV���$Q�(WKLFDO ([SHGLWLRQ

7KH WKLUG JDPH GHYHORSHG E\ WKLV FROODERUDWLRQ LV FDOOHG 0DUV� $Q (WKLFDO ([SHGLWLRQ� $V FRPSDUHG WR WKH RWKHU

WZR JDPHV� WKH &<2$ JDPH XQIROGV RYHU D VHULHV RI FKDSWHUV LQ D W\SLFDO QDUUDWLYH DUF� (DFK ZHHN VWXGHQWV DUH

SUHVHQWHG ZLWK DQ HWKLFDO GLOHPPD FRQWH[WXDOL]HG ZLWKLQ WKH QDUUDWLYH RI WKH VWXGHQWV EHLQJ D QHZ HQJLQHHULQJ WHDP

UHFHQWO\ DUULYHG RQ 0DUV DV SDUW RI D FRORQL]DWLRQ H[SHGLWLRQ� 7KH QDUUDWLYH DUF FDQ HYROYH DQG SUHVHQW GLIIHUHQW

FKRLFHV WR VWXGHQWV EDVHG RQ WKH FROOHFWLYH UHVSRQVH WR WKH ZHHNO\ VFHQDULR� ZKLFK VWXGHQWV ZLOO SURYLGH YLD

VWXGHQW�UHVSRQVH VRIWZDUH �L�H� FOLFNHUV� RU YLD WKHLU OHDUQLQJ PDQDJHPHQW V\VWHP �/06�� 7KH GLOHPPDV FDQ UDQJH

IURP SRWHQWLDO OLIH RU GHDWK DGYHQWXUHV WR PRUH PXQGDQH VFHQDULRV� 6KRXOG WKH\ OHW DQ LQIHFWHG LQGLYLGXDO RQWR WKH

FRORQ\" 'R WKH\ FKRRVH WR VSHQG WLPH FRPIRUWLQJ D FR ZRUNHU LQVWHDG RI ILQGLQJ WKH VDERWHXU" $IWHU HDFK FKDSWHU�

WKH SOD\HUV YRWH RQ WKH SDWK EHIRUH WKHP DQG WKH RSWLRQ ZLWK D PDMRULW\ LV FKRVHQ WR SURJUHVV WKH VWRU\� $IWHU HDFK

YRWH� WKH SOD\HUV DUH WKHQ DVNHG VRPH IROORZ XS TXHVWLRQV SHUWDLQLQJ WR WKHLU FKRLFH� 7KHVH FDQ UDQJH IURP PRUH

SHUVRQDO VWDWHPHQWV VXFK DV ³'R \RX HQMR\ ZRUNLQJ LQ D JURXS"´ WR ZHLJKW\ HWKLFDO GLOHPPDV VXFK DV ³,V LW RND\ WR

EULQJ KDUP WR D VHQWLHQW EHLQJ IRU WKH JRRG RI WKH FRORQ\"´� 7KLV JDPH ZLOO KRSHIXOO\ VKRZ SOD\HUV WKDW HWKLFDO

GLOHPPDV VKRZ XS LQ WKHLU HYHU\GD\ OLIH DQG QRW MXVW DV WKHVH PDMRU OLIH RU GHDWK PRPHQWV� $ VWXGHQW WHDP DW RQH RI

WKH JUDQWHH XQLYHUVLWLHV LV ZRUNLQJ RQ WKH GHYHORSPHQW RI WKLV JDPH DQG SRUWHG LW WR DQ RQOLQH� VWRU\�WHOOLQJ SRUWDO

�KWWSV���WZLQHU\�RUJ���

,QVWUXFWLRQDO�,PSOLFDWLRQV

$OO RI WKHVH JDPHV ZHUH XVHG UHPRWHO\ GXULQJ WKH 6SULQJ ���� VHPHVWHU LQ YDULRXV FRPELQDWLRQV DW WKH SDUWLFLSDWLQJ

LQVWLWXWLRQV� :H DUH GHVLJQLQJ WKHVH � JDPHV LQ KRSHV RI LQFUHDVLQJ WKH HQJDJHPHQW RI W\SLFDO IUHVKPHQ HQJLQHHUV�

RIWHQ LQ ODUJH OHFWXUH VHWWLQJV� E\ LQYLWLQJ WKHP WR FRQVLGHU WKHLU HWKLFDO EHKDYLRU LQ WKH FRQWH[W RI JDPH SOD\� %\

SURYLGLQJ VWXGHQWV OLFHQVH WR H[SORUH WKHLU HWKLFDO WKLQNLQJ LQ WKH FRQWH[W RI SOD\IXO UHVSRQVHV DQG UROH SOD\LQJ� WKHVH

DVVLJQPHQWV DUH GHVLJQHG WR HQFRXUDJH VWXGHQWV WR WKLQN DQG DFW DV WKH\ PLJKW RQ WKH MRE� UDWKHU WKDQ ZLWKLQ WKH

FRQVWUDLQWV RI D JUDGHG XQLYHUVLW\ FRXUVH� 2XU ZRUN WR HYDOXDWH WKHVH JDPHV LV RQJRLQJ DQG LQFOXGHV TXHVWLRQV DERXW

W\SLFDO PRUDO UHDVRQLQJ PHDVXUHV �',7� DQG ((5,� DV ZHOO DV WKH LPSDFW RQ WKH TXDOLW\ RI VWXGHQW WKLQN DORXG

UHDVRQLQJ� WKHLU FRQFHSWXDO GHYHORSPHQW DV LQGLFDWHG E\ FRQFHSW PDSV� DQG WKHLU RYHUDOO LQWHUHVW DQG HQJDJHPHQW

ZLWK JDPH SOD\ DV H[SHULHQFHG DV SOD\IXO DQG WKRXJKW SURYRNLQJ� 7KH ZRUNVKRS� LQ DGGLWLRQ WR GHVFULELQJ DQG

SURYLGLQJ LQVWUXFWLRQDO JXLGHV WR WKH JDPHV� ZLOO SURYLGH VRPH SUHOLPLQDU\ UHVXOWV IURP WKLV HYDOXDWLYH

UHVHDUFK�
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