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0DUFHO .\DV� -RVHSK 7LPRWK\ )ROH\

6FKRRO RI 7HFKQRORJ\� 5H\NMDYtN 8QLYHUVLW\� 5H\NMDYtN� ,FHODQG

0DUNpWD )ROH\

5H\NMDYtN� ,FHODQG

$%675$&7

5HIOHFWLYH ZULWLQJ LQ (QJLQHHULQJ LV VWLOO D UHODWLYH QRYHOW\� (QJLQHHULQJ HGXFDWLRQ IRFXVHV RQ
WHFKQRORJLHV DQG HQJLQHHULQJ PHWKRGV� LQ VKRUW� KRZ WR GR VWXII� 6WXGHQWV QHHG JXLGDQFH RQ
HYDOXDWLQJ ³,V P\ DSSURDFK D JRRG DSSURDFK"´ 7KH DSSOLFDWLRQ DQG VHOHFWLRQ RI HQJLQHHULQJ
PHWKRGV QHHG WR JDUQHU PRUH DWWHQWLRQ� 7KURXJK UHIOHFWLYH ZULWLQJ DVVLJQPHQWV� ZH RIIHU WKH
VWXGHQWV D FKDQFH WR HYDOXDWH WKHLU FKRLFH RI PHWKRGV �ERWK FRJQLWLYHO\ DQG LQWXLWLYHO\�� UHIOHFW
RQ WKHLU IHHOLQJV DURXQG VXFFHVV DQG IDLOXUH� DQG H[SORUH VWUDWHJLHV WR GHHSHQ OHDUQLQJ DQG VXS�
SRUW ZHOO�EHLQJ� 7UDGLWLRQDO VFLHQWLILF PHWKRGV KDYH WDXJKW SUDFWLWLRQHUV WR UHPRYH WKHPVHOYHV
IURP WKH H[SHULPHQW� EXW WKLV LV RQO\ SDUW RI WKH WUXWK� WKH REVHUYHU DIIHFWV WKH UHVXOW DQG LV DI�
IHFWHG E\ WKH UHVXOW� 6WXGHQWV UHSRUWHG GLVFRPIRUW ZKHQ DVNHG KRZ WKH\ IHOW LQ WKHVH VLWXDWLRQV�
QR RQH KDG RIIHUHG WKLV NLQG RI H[SORUDWLRQ WR WKHP SUHYLRXVO\� 2XU EULHI H[SHULPHQW ZLWK LQWUR�
GXFLQJ UHIOHFWLYH ZULWLQJ WR WKH DFDGHPLF FODVVURRP VXJJHVWV EHQHILWV VXFK DV GHHSHU�UHDFKLQJ
OHDUQLQJ� JURZLQJ VHOI�DZDUHQHVV� DQG WKH DELOLW\ WR LGHQWLI\ SRWHQWLDO SLWIDOOV EHIRUH WKH\ HYROYH
LQWR FULVHV�

.(<:25'6

UHIOHFWLYH ZULWLQJ� HPRWLRQDO LQWHOOLJHQFH� YLVLEOH OHDUQLQJ� LQWXLWLRQ� %RG\�0LQG &HQWHULQJ� &',2
6WDQGDUGV ��������

,1752'8&7,21

7UDGLWLRQDO VW\OHV RI HQJLQHHULQJ�VFLHQWLILF ZULWLQJ DQG ODE QRWHERRNV SODFH KHDY\ HPSKDVLV RQ
REMHFWLYLW\� (YHQ JXLGDQFHV VXFK DV UHIUDLQLQJ IURP XVLQJ DFWLYH YRLFH DQG WKH SURQRXQV ³,´ RU
³ZH´ HQGHDYRU WR GR WKH LPSRVVLEOH� WR UHPRYH WKH REVHUYHU IURP WKH FRXUVH RI WKH H[SHULPHQWDO
HYHQWV DQG WKH UHFRUGLQJ RI H[SHULPHQWDO UHVXOWV� 6XFK JUDVSLQJ IRU REMHFWLYLW\ LV URRWHG LQ
IDQWDV\� 2WKHUV KDYH VSRNHQ RXW RQ WKH SLWIDOOV RI WKH GLVFRQQHFWLRQ WKLV GHVSHUDWH FOXWFKLQJ WR
REMHFWLYLW\ FUHDWHV �3DOPHU� ����� ² GLVFRQQHFWLRQ IURP WKH ZRUOG DURXQG XV� IURP HDFK RWKHU�
DQG IURP RXU RZQ VHOYHV�

7KH JRDO RI REMHFWLYLW\ LV GLVFRYHULQJ NQRZOHGJH DERXW WKH ZRUOG E\ HOLPLQDWLQJ SHUVRQDO ELDVHV�
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HPRWLRQV� DQG IDOVH EHOLHIV� 7KLV LGHD ZDV SLRQHHUHG E\ )UDQFLV %DFRQ DQG EHFDPH HVVHQWLDO
WR PRGHUQ VFLHQFH� .QRZOHGJH VKRXOG EH REWDLQHG HPSLULFDOO\ WKURXJK FDUHIXOO\ FRQVWUXFWHG
REVHUYDWLRQV WKDW VXSSRUW WKH VFLHQWLILF K\SRWKHVLV�

3RODQ\L ������ KLJKOLJKWV WKDW ZH EHOLHYH PRUH WKDQ ZH FDQ SURYH DQG NQRZ PRUH WKDQ ZH FDQ
VD\� $OO FODLPV WR NQRZOHGJH UHO\ RQ SHUVRQDO MXGJPHQW� 5HVHDUFKHUV¶ FRPPLWPHQW DQG LQWHU�
DFWLRQ ZLWK WKH XQLYHUVH UHYHDO NQRZOHGJH WR XV� 3RODQ\¶V ZULWLQJ LQIOXHQFHG .XKQ ������� ZKR
REMHFWV WR WKH H[LVWHQFH RI REMHFWLYH NQRZOHGJH� 6FLHQWLILF WUXWK LV RQO\ EDVHG RQ REVHUYDWLRQV
EXW RUJDQL]HG LQ SDUDGLJPV VXSSRUWHG E\ JURXSV RI UHVHDUFKHUV� 3RODQ\ VWUHVVHV WKH SHUVRQDO
HOHPHQW RI NQRZOHGJH� DQG .XKQ WKH VRFLDO�

:H UHIUDLQ IURP DUJXLQJ WKH PHULWV RI REMHFWLYH YHUVXV SHUVRQDO NQRZOHGJH� :H IRFXV RQ KRZ
VWXGHQWV REWDLQ DQG XQFRYHU WKHLU NQRZOHGJH� 6FLHQWLVWV DQG HQJLQHHUV UHO\ RQ WKHLU SHUVRQDO
H[SHULHQFHV LQ WKHLU ZRUN� EXW PD\ VWLOO VWULYH WR UHPRYH WKHLU ELDVHV�

+LVWRU\ LV GRWWHG ZLWK ZRUOG�UHQRZQHG VFLHQWLVWV ZKR KDYH RSHQO\ FKRVHQ WKH QRQ�FRQYHQWLRQDO
SDWK� QRW H[FOXGLQJ WKHPVHOYHV IURP WKHLU VXEMHFWV� IROORZLQJ WKHLU LQWXLWLRQV DQG LQ GRLQJ VR�
PDNLQJ ZRUOG�EUHDNLQJ GLVFRYHULHV� $V DQ H[DPSOH� ZH QHHG QRW ORRN IXUWKHU WKDQ %DUEDUD 0F�
&OLQWRFN� ���� 1REHO 3UL]H ZLQQHU� DQG KHU UHODWLRQVKLS WR KHU FRUQ SODQWV� 0F&OLQWRFN UHFHLYHG
WKH 1REHO SUL]H IRU KHU ZRUN RQ WKH JHQHWLFV RI FRUQ SODQWV� :KHQ (YHO\Q )R[ .HOOHU LQWHUYLHZHG
%DUEDUD 0F&OLQWRFN DERXW KHU ZRUN� VKH QRWHG VRPH RI WKH XQXVXDO ODQJXDJH 0F&OLQWRFN XVHG�
/DQJXDJH VXFK DV KDYLQJ SDWLHQFH WR ³KHDU ZKDW WKH PDWHULDO KDV WR VD\ WR \RX´� RSHQQHVV WR
³OHW LW FRPH WR \RX´� DQG KDYLQJ ³D IHHOLQJ IRU WKH RUJDQLVP´ �.HOOHU� ������ 7KLV ODQJXDJH� RQH
RI IHHOLQJ DQG DFNQRZOHGJPHQW RI WKH FRQQHFWLRQ EHWZHHQ H[SHULPHQWHU DQG WKH PDWHULDO� LV QRW
RQH WKDW ZH DUH DFFXVWRPHG WR KHDULQJ IURP WKH PRXWKV RI VFLHQWLVWV� 1RU LV WKLV WKH ODQJXDJH
�RU WKH DWWLWXGH FXOWLYDWHG WR SURGXFH LW� WKDW LV W\SLFDOO\ HQFRXUDJHG LQ VWXGHQWV LQ DFDGHPLF
KDOOV�

$V WKH ROG VD\LQJ E\ %UHZVWHU ������ WHOOV XV� ³:KDW GRHV KLV OXFLG H[SODQDWLRQ DPRXQW WR EXW
WKLV� WKDW LQ WKHRU\ WKHUH LV QR GLIIHUHQFH EHWZHHQ WKHRU\ DQG SUDFWLFH� ZKLOH LQ SUDFWLFH� WKHUH
LV"´

,QVWHDG RI SHUSHWXDWLQJ WKH P\WK RI REMHFWLYLW\� ZH SURSRVH KHUH D GLIIHUHQW YLHZ� D YLHZ WKDW
DFFHSWV WKH HQWDQJOHPHQW RI WKH REVHUYHU ZLWK WKH H[SHULPHQW� DFNQRZOHGJLQJ LW DV D ORJLFDO
FRQVHTXHQFH RI WKH LQWHUFRQQHFWHGQHVV RI DOO WKLQJV DQG HPEUDFLQJ WKH YDOXH RI WKLV FRQQHFWLRQ�
:H FXOWLYDWH DZDUHQHVV RI WKLV FRQQHFWLRQ LQ WKH VWXGHQW WKURXJK UHIOHFWLYH ZULWLQJ DVVLJQPHQWV�
HQJDJLQJ QRW RQO\ WKH VWXGHQW¶V LQWHOOHFWXDO PLQG� EXW WKH LQWHOOLJHQFH WKDW UHVLGHV LQ HYHU\ FHOO
RI WKHLU ERG\�

4XHVWLRQV DERXW WKH QDWXUH RI WKH PLQG DQG LWV FRQQHFWLRQ ZLWK WKH ERG\ KDYH GUDZQ WKH LQWHUHVW
RI KXPDQNLQG DV IDU EDFN DV ZH NQRZ� 2XU RZQ WKRXJKWV DQG PRWLYDWLRQV IRU WKLV SDSHU FRPH
IURP D VHQVH RI LQWHOOLJHQFH WKDW UHVLGHV ZLWKLQ WKH ZKROH ERG\� D ´GLVWULEXWHG PLQG´ LI \RX ZLOO� QRW
MXVW WKH WKLQNLQJ PLQG� :H GUDZ RXU LQVSLUDWLRQ IURP WKH WKH %RG\�0LQG &HQWHULQJ H[SHULHQWLDO
OHDUQLQJ DSSURDFK� ERUQ RXW RI WKH OLIH�ZRUN RI %RQQLH %DLQEULGJH�&RKHQ �&RKHQ� ������ :KLOH
LWV RULJLQDO DSSOLFDWLRQ LV WRPRYHPHQW DQG UHODWHG ILHOGV� WKH DSSOLFDELOLW\ RI %RG\�0LQG &HQWHULQJ
UHDFKHV IDU EH\RQG WKRVH ILHOGV DQG LQFOXGHV WKH DFDGHPLF KDOOV LQKDELWHG E\ VFLHQWLVWV DQG
HQJLQHHUV� :KDW PLJKW ZH GLVFRYHU DV VFLHQWLVWV DQG HQJLQHHUV LI ZH GUDZ RQ WKH LQWHOOLJHQFH
RI RXU ZKROH ERG\ DQG ZHOFRPH RXU LQWXLWLYH VHQVHV DV HTXDOO\ YDOXDEOH DOOLHV WR RXU WKLQNLQJ
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)LJXUH �� *LEE¶V UHIOHFWLYH F\FOH �*LEEV� �����

PLQG" +RZ PLJKW ZH EH WUDQVIRUPHG LI ZH DOORZ RXU ZRUN WR WRXFK XV SHUVRQDOO\" 7KHVH DUH
WKH TXHVWLRQV ZH SODFH DW WKH FHQWHU RI RXU FLUFOH RI VKDUHG LQTXLU\ DQG H[SORUH WKHP KHUH ZLWK
WKH WRRO RI UHIOHFWLYH ZULWLQJ�

'HZH\ ������ QRWHV WKH YDOXH RI UHIOHFWLRQ LQ OHDUQLQJ� /DWHU� )UHLUH ������ DUJXHV IRU PRY�
LQJ IURP D EDQNLQJ PRGHO RI HGXFDWLRQ� ZKHUH D WHDFKHU UHFLWHV NQRZOHGJH DQG VWXGHQWV SDV�
VLYHO\ UHFHLYH WKDW NQRZOHGJH� ,QVWHDG� KH KLJKOLJKWV WKH QHHG IRU D GLDORJXH DPRQJ OHDUQHUV�
3DOPHU ������ HFKRHV WKLV DQG RIIHUV WKH PRGHO RI LQWHU�FRQQHFWHG OHDUQLQJ ZLWK D FRPPXQLW\
RI OHDUQHUV JDWKHUHG DURXQG D FRPPRQ VXEMHFW RI LQWHUHVW� .QRZOHV ������ SRLQWV RXW WKDW DGXOW
OHDUQHUV� DQG WKXV PDQ\ VWXGHQWV� KDYH H[SHULHQFHV WKDW OHDUQLQJ WUDQVIRUPV� :H K\SRWKH�
VL]H WKDW UHIOHFWLYH ZULWLQJ� FRPELQHG ZLWK WKH LQWHJUDWHG YLHZ RI PLQG DQG ERG\ DOORZV VWXGHQWV
�DQG LQVWUXFWRUV� DFFHVV WR JUHDWHU FUHDWLYLW\� LQQRYDWLRQ RXWVLGH WKH ER[� WKH DELOLW\ WR LGHQWLI\
SRWHQWLDO SLWIDOOV HDUOLHU� VHQVLWLYLW\ WKDW FUHDWHV D GHHSHU FRQQHFWLRQ ZLWK WKH VXEMHFW� KHDOWKLHU
LQWHUSHUVRQDO UHODWLRQVKLSV� DQG D GHHSHU UHODWLRQVKLS WR RQHVHOI�

%$&.*5281'

5HIOHFWLRQ LV D FUXFLDO SDUW RI HQJLQHHULQJ SURFHVVHV� 7RGD\� DJLOH PHWKRGV OLNH 6&580 DUH
SRSXODU� 6RPPHUYLOOH ������ S� ��� ZULWHV� ³)LQDOO\� LW LV D ZD\ IRU D WHDP WR UHIOHFW RQ KRZ WKH\
FDQ LPSURYH WKH ZD\ WKH\ ZRUN� 0HPEHUV GLVFXVV ZKDW KDV JRQH ZHOO� ZKDW KDV JRQH EDGO\�
DQG ZKDW LPSURYHPHQWV FRXOG EH PDGH�´

:H XVH *LEE¶V ���� UHIOHFWLYH F\FOH� GLVSOD\HG LQ )LJ� � WR GHVFULEH WKH SURFHVV� 7KH SURFHVV
WUDGLWLRQDOO\ VWDUWV ZLWK D GHVFULSWLRQ RI HYHQWV WKDW ZH UHIOHFW RQ� 7KH SUDFWLWLRQHUV UHSHDWHGO\
LWHUDWH WKHVH VWHSV� DQVZHULQJ WKH SURPSWV� �� 'HVFULSWLRQ ²:KDW KDV KDSSHQHG" �� )HHOLQJV
² :KDW ZHUH \RX WKLQNLQJ DQG IHHOLQJ GXULQJ WKH HYHQWV" �� (YDOXDWLRQ ² :KDW ZDV JRRG
DQG EDG DERXW WKLV H[SHULHQFH" �� $QDO\VLV ² :KDW VHQVH FDQ \RX PDNH RXW RI WKH VLWXDWLRQ"
�� &RQFOXVLRQ ² :KDW HOVH FRXOG \RX KDYH GRQH" �� $FWLRQ SODQ ² LI WKH VDPH DURVH DJDLQ�
ZKDW ZRXOG \RX GR"
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7KH UHIOHFWLYH F\FOH VKRXOG QRW HQG RQFH VWDUWHG� %\ UHIOHFWLQJ UHSHDWHGO\� WKH OHDUQHU HYDOXDWHV
WKH VXFFHVV RI WKHLU DFWLRQ SODQ�

+XGD $OUDVKLGL KDV HPSLULFDOO\ HYDOXDWHG WKH YDOLGLW\ RI UHIOHFWLRQ LQ FRPSXWLQJ HGXFDWLRQ �$O�
UDVKLGL HW DO�� ����� $OUDVKLGL� -R\� 	 8OOPDQQ� ������ 7KH VSHFLILF FULWHULD PHQWLRQHG LQ WKHLU
ZRUN ZHUH XVHG WR GHYHORS UXEULFV WKDW ZLOO EH PHQWLRQHG ODWHU�

,Q WKH PHGLFDO ILHOG� WKH FRQFHSW LV DOUHDG\ D FULWLFDO SDUW RI WKH SURFHVV �5ROIH� )UHVKZDWHU� 	
-DVSHU� ������ ,Q HPHUJHQF\ PHGLFLQH DQG VXUJHU\� LW LV VWDQGDUG SUDFWLFH WR KDYH D ³PRUELGLW\
DQG PRUDOLW\ PHHWLQJ´ DIWHU DQ\ SDUWLFXODUO\ VWUHVVIXO LQFLGHQWV LQFOXGLQJ WKH GHDWK RI WKH SDWLHQW�
&DPSEHOO GLVFXVVHV WKLV QHFHVVLW\ VSHFLILFDOO\ DV ³D JHQHUDO PRYH WRZDUGV LPSURYHG DXGLW DQG
TXDOLW\ FRQWURO LQ VXUJLFDO SUDFWLFH�´ ZKLFK LV WKH VDPH LQWHQW LQ RXU LQYHVWLJDWLRQ LQ &DPSEHOO
������� 7KH 0	0� DV WKH\ DUH FROORTXLDOO\ FDOOHG� LV D FORVHG PHHWLQJ LQYROYLQJ PXOWLSOH OHYHOV RI
VWDIILQJ LQFOXGLQJ WKH SDUWLFLSDQWV� 7KH LQWHQW LV WR FUHDWH D FRQILGHQWLDO ³VDIH VSDFH´ WR WDON DERXW
ZKDW KDSSHQHG DQG KRZ LW DIIHFWHG HYHU\RQH� 7KHVH VHVVLRQV JLYH WLPH IRU WKH PHGLFDO SURIHV�
VLRQDOV FULWLFDO FORVXUH RQ VXFK HYHQWV ZKLOH SUHSDULQJ IRU VLPLODU FLUFXPVWDQFHV LQ WKH IXWXUH�
$V WKH DXWKRUV¶ SUHYLRXV SDSHU RQ IDLOXUH �)ROH\� )ROH\� 	 .\DV� ����� VXJJHVWV� HQJLQHHULQJ
HGXFDWLRQ QHHGV WR SURYLGH VLPLODU UHVRXUFHV IRU WKHLU RZQ VWUHVVIXO HYHQWV DQG LPSURYHPHQW�

$3352$&+

7KH ILUVW DXWKRU� 0� .\DV� WDXJKW D FODVV RQ &\EHU�3K\VLFDO V\VWHPV WR �� WKLUG�\HDU XQGHU�
JUDGXDWH FRPSXWHU VFLHQFH VWXGHQWV LQ WKH )DOO RI ����� $ VLJQLILFDQW SDUW RI WKLV FRXUVH LV
LPSOHPHQWLQJ D URYHU WKDW IROORZV DQRWKHU URYHU DW D VHW GLVWDQFH DQG DYRLGV FROOLVLRQV� 7KH VWX�
GHQWV KDYH QRW EHHQ H[SRVHG WR PHDVXUHPHQW HUURUV RI VHQVRUV DQG LPSUHFLVLRQ RI DFWXDWRUV�
7KHVH SUREDELOLVWLF HIIHFWV PDNH V\VWHPV FKDOOHQJLQJ WR GHEXJ� 7KH FKDOOHQJHV PDNH PDQ\
VWXGHQWV GRXEW WKHLU DELOLWLHV� 7KXV� WKH ILUVW DXWKRU DVVLJQHG ZHHNO\ UHIOHFWLYH ZULWLQJ WDVNV WR
PDNH WKHLU OHDUQLQJ YLVLEOH DQG WR WXUQ WKHLU IUXVWUDWLRQ LQWR D SURGXFWLYH OHDUQLQJ HOHPHQW�

7KH VHFRQG DXWKRU� -� )ROH\� WDXJKW D VLPLODU ���ZHHN FODVV FDOOHG 0HFKDWURQLFV � DW WKH VDPH
WLPH IRU �� WKLUG�\HDU XQGHUJUDGXDWH PHFKDWURQLFV VWXGHQWV� 6WXGHQWV ZHUH XVLQJ WKH VDPH
SDUWV NLW WR GHYHORS D PRELOH URYHU WR IROORZ D SDWK RQ D WHVW WUDFN DV IDVW DV SRVVLEOH LQ � ZHHNV�
7KH UHPDLQLQJ � ZHHNV ZHUH IRU VWXGHQWV WR GHVLJQ DQG GHYHORS D PHFKDWURQLFV SURMHFW RI WKHLU
RZQ FKRLFH� 7KH DXWKRU ZDQWHG WR LPSURYH WKH VWXGHQW¶V UHWHQWLRQ RI SUDFWLFDO ODE H[SHULHQFHV
E\ ZULWLQJ GRZQ WKH SURFHVV DQG JDLQLQJ FORVXUH RQ HDFK VHFWLRQ� 7KLV ZDV SUHYLRXVO\ GRQH LQ D
QRWDEO\ IUHH�IRUP PDQQHU ZLWK DQ DVVLJQPHQW FDOOHG ³DQDO\VLV´ �FRPSULVLQJ ��� RI WKH VWXGHQW¶V
JUDGH�� ,W DVNHG WKH VWXGHQWV WR GHVFULEH WKH SUREOHP� PHWKRG� UHVXOWV� DQG FRQFOXVLRQ HYHU\
ZHHN� 7KH DXWKRU DOVR LPSOHPHQWHG D SDUWQHU ³YHQWLQJ´ VHVVLRQ DW WKH PLGZD\ SRLQW ZKHUH
SHRSOH ZRXOG UDQGRPO\ SDLU RII DQG VKDUH WKHLU IUXVWUDWLRQV LQ WKH FODVV� VWXGHQWV GHVFULEHG
WKHLU H[SHULHQFH RI WKLV DV VWUHVV�UHOLHYLQJ DQG PLQL�FHOHEUDWLRQV� 7KHVH SURFHVVHV ZHUH D VWDUW�
EXW WKH LQVWUXFWRU ZDQWHG PRUH UHWHQWLRQ� VR KH FRQVXOWHG 8OULFK� (SSLQJHU� DQG <DQJ ������
³3URGXFW 'HVLJQ DQG 'HYHORSPHQW´ ZKLFK DGYLVHG WDNLQJ WLPH WR UHIOHFW RQ WKH SURFHVV DIWHU
HDFK LWHUDWLRQ� 7KLV ZDV D PRPHQW RI LQVSLUDWLRQ IRU KLP� 7KH ZHHNO\ QRWHERRN DVVLJQPHQW
UXEULF ZDV DVVLJQHG � RXW RI �� SRLQWV WRZDUG UHIOHFWLYH HOHPHQWV�
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5HIOHFWLRQ� 5HIOHFWLYH ZULWLQJ �$OUDVKLGL HW DO�� �����

� <RX UHSRUW D IDFW IURP H[SHULHQFH DQG�RU PDWHULDO� LQFOXGLQJ \RXU ODE QRWHERRN HQWULHV�
�VSHFLI\ ZKLFK HQWU\ RQ ZKDW SDJH�

� $Q DQDO\VLV RI WKH H[SHULHQFH WKDW \RX KDYH GHVFULEHG�

� <RX LGHQWLI\ DQG DQDO\]H \RXU WKRXJKWV DQG IHHOLQJV�

� <RX SURYLGH UHDVRQV IRU \RXU H[SHULHQFH �\RX DQVZHU µZK\"¶ TXHVWLRQV�

� <RX OLQN WKH H[SHULHQFH WKDW \RX UHIOHFW RQ WR RWKHU H[SHULHQFHV�

� <RX VKRZ DOWHUQDWLYHV

� <RX VXPPDULVH ZKDW \RX KDYH OHDUQHG IURP WKH H[SHULHQFH

7KH WKLUG DXWKRU� 0� )ROH\� EULQJV WR WKH WDEOH H[SHULHQFH WHDFKLQJ LQ DFDGHPLF HQYLURQPHQWV
DV ZHOO DV WKH ZRUOG RI \RJD� 4LJRQJ� DQG VRPDWLF PRYHPHQW� 6KH LV SUHVHQWO\ D PHQWRU IRU
WKH 'DRLVW )ORZ <RJD 7HDFKHU 7UDLQLQJ DW 7UL\RJD� /RQGRQ� 7KH FRXUVH XWLOL]HV UHIOHFWLYH ZULWLQJ
WKURXJK ERWK RSHQ�HQGHG DVVLJQPHQWV VXEPLWWHG IRU IHHGEDFN DQG UHIOHFWLRQV WKDW UHPDLQ SUL�
YDWH WR WKH VWXGHQW� 7KH VXEPLWWHG UHIOHFWLRQV DUH HYDOXDWHG EDVHG RQ WKH WRQH� WKH DXWKHQWLFLW\
RI WKH YRLFH RI WKH VWXGHQW� DQG HYLGHQFH RI ZKHWKHU WKH WHDFKLQJV DUH ODQGLQJ ZLWKLQ WKH ZKROH
EHLQJ RI WKH VWXGHQW �DV RSSRVHG WR RQO\ LQ WKHLU WKLQNLQJ PLQGV��

7KH VKDUHG LQTXLU\ LQWR WKH SRWHQWLDO YDOXH RI UHIOHFWLYH ZULWLQJ FRPHV RXW RI RQJRLQJ FXULRVLWLHV
RQ WKH SDUW RI WKH WKUHH DXWKRUV LQWR LQQRYDWLYH WHDFKLQJ DQG OHDUQLQJ PHWKRGV WKDW FKDOOHQJH
WKH ULJLGLW\ RI WKH YHUWLFDO PRGHO SUHYDOHQW LQ DFDGHPLF HGXFDWLRQ �)ROH\ HW DO�� ������

),1',1*6

7KH &\EHUSK\VLFDO V\VWHP WHDFKLQJ VWDII ZDV DEOH WR GHIXVH D WHQVH VLWXDWLRQ LQ D VWXGHQW JURXS
E\ GLVFRYHULQJ WKDW YDULRXV PHPEHUV ZHUH GLVFXVVLQJ WKH ODFN RI SDUWLFLSDWLRQ E\ FHUWDLQ PHP�
EHUV LQ WKHLU QRWHERRNV� $ VLPLODU HYHQW RFFXUUHG LQ 0HFKDWURQLFV � ZKHQ D VWXGHQW EHFDPH
IHG XS ZLWK D SDUWLFXODU PHPEHU DQG GHFLGHG WR OHDYH WKH WHDP� 7KDW SHUVRQ WKHQ PRYHG WR
DQRWKHU WHDP ZLWKRXW IRUPDOO\ LQIRUPLQJ DQ\ RI WKH WHDFKLQJ VWDII� ZKLFK ZDV QHHGHG WR PDNH
VXUH JURXS DVVLJQPHQW FUHGLW ZDV DSSURSULDWHO\ DVVLJQHG� 7KH VWDII GLVFRYHUHG WKH LVVXH ZKHQ
UHDGLQJ WKH HQWU\ RI WKDW VWXGHQW WDONLQJ DERXW KRZ IUXVWUDWHG WKH\ ZHUH DQG FRQVLGHUHG OHDYLQJ�
7KLV H[DPSOH VKRZV WKH UHIOHFWLYH H[HUFLVH¶V DELOLW\ WR LGHQWLI\ DQG DQWLFLSDWH SRWHQWLDO WURXEOH LQ
WHDPV� ZKLFK JLYHV LQVWUXFWRUV D FKRLFH� OHW WKHP FRQWLQXH GRZQ WKH URFN\ SDWK RU VWHHU WKHP WR
D VPRRWKHU SDWK" :H KROG WKDW WKHUH LV QR ULJKW DQVZHU DQG WKH GHFLVLRQ XOWLPDWHO\ OLHV ZLWK WKH
VWXGHQWV WKHPVHOYHV� 7KH UROH RI WKH WHDFKHU LV WR HQFRXUDJH DZDUHQHVV FXOWLYDWLRQ DQG KROG
VSDFH� DV ZH GHVFULEH LQ RXU SUHYLRXV ZRUN RQ IDLOXUH LQ )ROH\ HW DO� ������� ³7KH\ DUHQ¶W MXVW
JRLQJ WR WHOO XV ZKDW WR GR� , KDYH WR GHFLGH�´ ,Q WKLV LQVWDQFH� VLPSO\ UHDGLQJ WKH VWXGHQW¶V YLHZV
RQ WKLQJV JDYH GHHS LQVLJKWV LQWR WHDP LQWHUDFWLRQ LQ D GLIIHUHQW PHWKRG WKDQ LQWHUQDO WHDP�UDWLQJ
VXUYH\V DQG WKH 0H\HUV�%ULJJV SHUVRQDOLW\ WHVW�

1RQ�QDWLYH (QJOLVK�VSHDNLQJ VWXGHQWV KDG PXFK PRUH WURXEOH WKDQ H[SHFWHG ZLWK ZULWLQJ UH�
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IOHFWLYHO\� 7KLV PD\ KDYH EHHQ GXH WR WKH ODQJXDJH REVWDFOHV DV WKH LQVWUXFWRU ZDV PRVW IOXHQW
LQ (QJOLVK DQG WKH VWXGHQWV LQ ,FHODQGLF� )UHQFK� DQG *HUPDQ� )XUWKHU DQDO\VLV SRVVLEO\ FRQ�
VLGHULQJ FXOWXUH LV ZRUWK IXUWKHU VWXG\� -� )ROH\¶V FXUUHQW LQYHVWLJDWLRQ LV QRZ DOORZLQJ UHIOHFWLYH
HOHPHQWV WR EH LQ WKH VWXGHQW¶V QDWLYH ODQJXDJH GXH WR WKH DYDLODELOLW\ RI WHDFKLQJ DVVLVWDQWV�

6RPH PLVFHOODQHRXV TXDOLWDWLYH HOHPHQWV WKDW .\DV DQG -� )ROH\ QRWLFHG LQ WKHLU FRXUVHV DIWHU
DGGLQJ UHIOHFWLYH HOHPHQWV�

� 6WXGHQWV VHHPHG WR EH JURZLQJ LQ DZDUHQHVV DERXW WKH OHDUQLQJ SURFHVV

� *HQHUDO LQFUHDVHG DZDUHQHVV ZLWK OHDUQLQJ JRLQJ GHHSHU WKDQ MXVW WKH EUDLQ�

� 0RUH HQJDJHG DQG HQJDJLQJ TXHVWLRQV WR LQVWUXFWRUV

� 6WXGHQWV GHPRQVWUDWHG GHHSHU DFFHVV WR LQQHU ZLVGRP HQDEOLQJ WKHP WR DQVZHU WKHLU
TXHVWLRQV DIWHU UHIOHFWLQJ� WKLV PD\ KDYH EHHQ VLPLODU WR WKH IDPLOLDU FRQFHSW RI 5XEEHU
'XFN GHEXJJLQJ ZKHUH RQH H[SODLQV WKHLU SUREOHP DQG UHDVRQLQJ WR D VPDOO WR\�

� 0DQ\ VWXGHQWV VHHPHG XQFRPIRUWDEOH ZLWK ZULWLQJ UHIOHFWLRQV� SDUWLFXODUO\ ODFNLQJ HPR�
WLRQDO DQG VHQVLQJ YRFDEXODU\ �WKLV LPSURYHG E\ WKH HQG RI WKH VHPHVWHU��

� $SSDUHQW GLVKDUPRQ\ EHWZHHQ WKH ERG\ DQG WKH PLQG� RYHUHPSKDVLV RQ WKH SURFHVVHV RI
WKH ´LQWHOOHFWXDO PLQG´ ZKLOH XQFRQVFLRXV RI WKH LQVLJKWV RIIHUHG E\ WKH ´GLVWULEXWHG PLQG´
�WKH LQWHOOLJHQFH WKDW OLYHV ZLWKLQ HDFK FHOO RI WKH ERG\��

� 6WXGHQWV RIWHQ GLG QRW SRLQW LQ WKHLU UHIOHFWLYH ZULWLQJ ZKHUH WKH HYHQW FRXOG EH IRXQG LQ
WKH QRWHERRN� 7KLV PD\ EH GXH WR D ODFN RI QRWHV WDNHQ GXULQJ WKH HYHQW LWVHOI RU LQGLFDWH
D QHHG IRU D FORVHU FRQQHFWLRQ EHWZHHQ SDVW H[SHULHQFHV DQG SUHVHQW�PRPHQW WKRXJKWV
DQG IHHOLQJV� 6WUHQJWKHQLQJ WKH FRQQHFWLRQ VKRXOG OHDG WR GHVLJQLQJ EHWWHU H[SHULPHQWV�

� 9HQWHG IUXVWUDWLRQV� VWXGHQWV VHHPHG OHVV VWUHVVHG WKDQ LQ SUHYLRXV WHUPV ZLWK VLPLODU
ZRUNORDGV�

:H IUHHO\ DGPLW WKDW WKHVH UHVXOWV DUH SUHOLPLQDU\ DQG DQHFGRWDO DQG E\ QR PHDQV REMHFWLYH
HYLGHQFH� )ROORZLQJ RXU LQTXLU\� ZH VKDUH KHUH RXU SUHVHQW�PRPHQW WKRXJKWV� IHHOLQJV� DQG
LQWXLWLRQV LQ D VLPLODU UHIOHFWLYH ZULWLQJ VW\OH WKDW ZH DVN RI RXU VWXGHQWV�

',6&866,21

%DVHG XSRQ WKH EHQHILWV VHHQ IURP WKH ���� LQWHJUDWLRQ RI UHIOHFWLYH ZULWLQJ� -� )ROH\ KDV LP�
SOHPHQWHG UHIOHFWLRQ LQ KLV (QJLQHHULQJ; FRXUVH ����� ZHHNV �(&76� LQ 6SULQJ RI ����� DW
WKH WLPH RI ZULWLQJ RI WKLV SDSHU� LQVWUXFWLRQV DQG HYDOXDWLRQV ZHUH RSHQ DQG QRQ�VSHFLILF ZKLFK
UHVXOWHG LQ WKH QHHG WR KDYH D VLQJOH HYDOXDWRU WR EH FRQVLVWHQW� 7KH QXPEHU RI VWXGHQWV KDV
QRZ JURZQ ODUJH HQRXJK WKDW D PRUH H[SOLFLW EUHDNGRZQ RI WKH JUDGLQJ UXEULF¶V SRLQW YDOXHV
ZDV JLYHQ WR WKH VWXGHQWV WR VSHHG HYDOXDWLRQ DQG IHHGEDFN� &RQYHQLHQWO\� 8OULFK HW DO� ������
H[SOLFLWO\ VWDWHV WKH QHHG IRU UHIOHFWLRQ LQ SURFHVVHV� VR WKH PDLQ DVVLJQPHQW¶V JXLGDQFH VWDWHV�
³5HIOHFWLRQV� $V PHQWLRQHG LQ WKH WH[WERRN¶V GLVFXVVLRQ RI WKH YDULRXV SURFHVVHV LW XVHV� LW LV
YHU\ LPSRUWDQW WR UHIOHFW RQ KRZ WKLQJV ZHQW DQG KRZ WKH\ FDQ LPSURYH� :H DOVR FDUH DERXW

3URFHHGLQJV RI WKH ��WK ,QWHUQDWLRQDO &',2 &RQIHUHQFH� KRVWHG E\ 1718� 7URQGKHLP� -XQH ��±���� �����
���



5HIOHFWLRQ� 5HSRUW
5HIHUHQFH� $OUDVKLGL HW DO� ������ <RX UHSRUW D IDFW IURP H[SHULHQFH DQG�RU PDWHULDO UHODWHG
WR \RXU QRWHERRN HQWULHV� �,PSRUWDQW� VSHFLI\ ZKLFK HQWU\ RQ ZKDW SDJH�

5HIOHFWLRQ� :K\"
$Q DQDO\VLV RI WKH H[SHULHQFH WKDW \RX KDYH GHVFULEHG� <RX SURYLGH UHDVRQV IRU \RXU H[SH�
ULHQFH �\RX DQVZHU µZK\"¶ TXHVWLRQV�

5HIOHFWLRQ� (PRWLRQV DQG ,QWXLWLRQ
<RX LGHQWLI\ DQG DQDO\]H \RXU WKRXJKWV DQG IHHOLQJV� +LQW� ³, IHHO «´ SUREDEO\ VKRXOG EH LQ
WKHUH VRPHZKHUH� <RX OLQN WKH H[SHULHQFH WKDW \RX UHIOHFW RQ WR RWKHU H[SHULHQFHV� 'LG \RX
JHW ³JXW IHHOLQJV´ DERXW YDULRXV SDUWV RI WKH ZRUN"

5HIOHFWLRQ� &ORVXUH
<RX VKRZ DOWHUQDWLYHV� VFHQDULRV� FKRLFHV� HWF� <RX VXPPDULVH ZKDW \RX KDYH OHDUQHG IURP
WKH H[SHULHQFH DQG KRZ LW KDV FKDQJHG \RX�

7DEOH �� (QJLQHHULQJ; ���� QRWHERRN UHIOHFWLRQ UXEULF� HDFK VHFWLRQ ZDV � RXW RI �� SRLQWV
ZLWK WKUHH HYDOXDWLRQ OHYHOV DW 2XWVWDQGLQJ �� SRLQW�� $FFHSWDEOH ���� SRLQWV�� DQG 8QDFFHSW�
DEOH �� SRLQWV�

KRZ \RX IHHO DERXW WKH H[SHULHQFH DQG ZKDW FKDQJHV \RX VHH LQ \RXUVHOI� 5HIOHFWLRQ PXVW
EH GRQH VRPHWLPH DIWHU WKH HYHQW�DQDO\VLV LQ TXHVWLRQ DQG QHHGV WR VSHFLILFDOO\ SRLQW DW ZKLFK
SDJHV DQG GDWD DUH UHOHYDQW� *HQHUDOO\� WKLV LV DURXQG D SDUDJUDSK RU KDOI SDJH RI WH[W� 6HH WKH
UXEULF IRU GHWDLOV�´ 7KLV FDPH DERXW WR VSHHG JUDGLQJ DQG PDLQWDLQ FRQVLVWHQF\ ZKHQ GLYLGLQJ
WKH IHHGEDFN DQG JUDGHV UHWXUQHG WR WKH VWXGHQWV� $ FRXUVH RI ��� VWXGHQWV FDQ QRZ EH KDYH
UHIOHFWLRQV HYDOXDWHG E\ � WHDFKLQJ DVVLVWDQWV LQ DSSUR[LPDWHO\ � PLQXWHV SHU QRWHERRN ZKLFK
ZH IRXQG WR EH D YHU\ DFFHSWDEOH ZRUNORDG� 7KH UXEULF XVHG IRU WKLV DVVLJQPHQW DV RI WKH WLPH
RI WKLV ZULWLQJ LV VWDWHG LQ 7DEOH ��

5HIOHFWLYH ZULWLQJ LV D IUHTXHQWO\ XWLOL]HG WRRO ZLWKLQ WKH ZRUOG RI \RJD� PRYHPHQW� DQG PLQGIXO�
QHVV� 'UDZLQJ RQ KHU RZQ H[SHULHQFH� 0DUNpWD LQWHUHVWLQJO\ QRWHV VKH KHUVHOI VKLHV DZD\ IURP
WKLV WHFKQLTXH GXH WR GLVFRPIRUW� 6HOI�UHIOHFWLQJ� VKH ZRQGHUV KRZ KHU DFDGHPLF EDFNJURXQG
PD\ KDYH FRQWULEXWHG WR WKLV GLVFRPIRUW� )UHH�ZULWLQJ FKDOOHQJHV 0DUNpWD¶V SHUFHSWLRQ RI ZULWLQJ
DV DOZD\V QHHGLQJ WR EH FRKHUHQW� RUJDQL]HG� DQG ORJLFDO ² TXDOLWLHV WKDW ZHUH LPSUHVVHG XSRQ
KHU DV SDUW RI KHU DFDGHPLF HGXFDWLRQ�

0DUNpWD¶V H[SHULHQFH LV QRW VLQJXODU� (QJLQHHULQJ VWXGHQWV DUH RIWHQ FDXJKW LQ WKLV FKDOOHQJLQJ
F\FOH RI SHUIHFWLRQLVP ZKHQ LW FRPHV WR ERWK DVVLJQPHQWV DQG UHODWHG QRWHV� $ TXHVWLRQ RIWHQ
KHDUG E\ LQVWUXFWRUV LV� ³,V LW EHWWHU IRU PH WR ZULWH WKLQJV GRZQ DV WKH\ DUH KDSSHQLQJ �EXW
LQ D PHVV\ ZD\� RU ZULWH HYHU\WKLQJ GRZQ ODWHU ZKHQ , KDYH WLPH WR RUJDQL]H DQG FRQVLGHU"´
:KHQ OHIW WR WKHLU RZQ GHYLFHV� VWXGHQWV IUHTXHQWO\ GHIDXOW WR WKH ODWWHU ² ZDLWLQJ XQWLO DIWHU WKH
H[SHULPHQW WR ZULWH LQ WKHLU QRWHERRNV ² SHUKDSV RXW RI IHDU RI JHWWLQJ D ORZ QRWHERRN JUDGH�
2QH RI WKH JRDOV RI WKH UHIOHFWLYH ZULWLQJ DVVLJQPHQW LV WR JHQWO\ EHJLQ WR ZHDU DZD\ DW WKH EORFN
WKDW SHUIHFWLRQLVP KDV SODFHG XSRQ WKH SDWK RI GLVFRYHU\�

:H SURSRVH WKDW XOWLPDWHO\ WKHUH LV D QHHG IRU ERWK� ZULWLQJ GRZQ SHUFHSWLRQV DV WKH\ HPHUJH
DQG RUJDQL]LQJ WKH QRWHV ODWHU� DV SDUW RI WKH UHIOHFWLRQ SURFHVV RQ ZKDW MXVW WRRN SODFH� ,Q
WKH PRPHQW WKDW WKH H[SHULPHQW LV XQIROGLQJ� WKH H[SHULPHQWHU KDV WKH SRVVLELOLW\ WR H[SHUL�
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HQFH WKH HYHQW WKURXJK WKH LQWHOOLJHQFH RI WKH ZKROH ERG\� 7KH OLIH�ZRUN RI %RQQLH %DLQEULGJH
&RKHQ� %RG\�0LQG &HQWHULQJ� RIIHUV WKDW LQWHOOLJHQFH LV SUHVHQW ZLWKLQ HDFK FHOO RI WKH ERG\�
QRW MXVW ZLWKLQ WKH WKLQNLQJ PLQG �&RKHQ� ������ :KHQ ZH EHFRPH VHQVLWLYH WR SHUFHLYLQJ WKLV
LQWHOOLJHQFH LQ WKH PRPHQW WKH H[SHULPHQW LV WDNLQJ SODFH� ZH DOORZ RXUVHOYHV WR GUDZ RQ WKH
IXOO SRWHQWLDO RI RXU EHLQJ� :H DFFHVV RXU RZQ FUHDWLYH SRWHQWLDO PRUH IXOO\ DQG PRYH EH\RQG
RXU FRQGLWLRQHG� KDELWXDO ZD\V RI WKLQNLQJ DQG DFWLRQ �+DUWOH\� ����� ,QWURGXFWLRQ�� /HDUQLQJ
EHFRPHV DQ LQWHJUDWHG GDQFH EHWZHHQ WKH PLQG DQG WKH ERG\� /DE QRWHERRN XVH GXULQJ H[�
SHULPHQWV DQG UHIOHFWLYH ZULWLQJ DVVLJQPHQWV WKDW EULQJ DZDUHQHVV WR WKH ODQJXDJH RI WKH ERG\
VKDUH WKH VDPH JRDO� RI LQYROYLQJ WKH HQWLUHW\ RI WKH EHLQJ LQ WKH H[SHULPHQWDO SURFHVV� DF�
FHVVLQJ WKH ´GLVWULEXWHG PLQG´ ZLWKLQ HDFK FHOO RI WKH ERG\ DQG LQWHJUDWLQJ LW ZLWK WKH FRJQLWLYH�
DQDO\WLFDO SURFHVV RI WKH LQWHOOHFWXDO RU WKLQNLQJ PLQG ZH DUH OLNHO\ PRUH IDPLOLDU ZLWK IURP RXU
RZQ \HDUV ZLWKLQ WKH DFDGHPLF ZDOOV�

,Q SRVW�HYHQW DQDO\VLV� UHIOHFWLRQ KRSHV WR KHOS XV PDNH VHQVH RI WKH H[SHULHQFH ZH MXVW KDG�
WR OHDUQ IURP LW� DQG WR FRQWHPSODWH WKH ³ZK\´� ³:K\ GLG , SLFN XS WKLV SDUWLFXODU ERRN"´ /RJLF
PD\ WHOO XV WR SHUIRUP WKH H[SHULPHQW LQ D FHUWDLQ ZD\� EXW PD\EH VRPHWKLQJ LV JXLGLQJ XV LQ
D GLIIHUHQW GLUHFWLRQ� :H SDXVH� IHHO LQWR RXU ERGLHV DQG PLQGV� DQG PDNH D GHFLVLRQ RQ KRZ
WR PRYH IRUZDUG IURP DQ LQWHJUDWHG VWDWH� 7DNLQJ WLPH WR UHIOHFW� ZH KRSH ZLOO DOORZ VWXGHQWV
WR EXLOG VHQVLWLYLW\ WR WKH LQWHOOLJHQFH EH\RQG WKHLU WKLQNLQJ PLQG ZKLOH VWLOO EHLQJ DEOH WR MXVWLI\
FULWLFDO FKRLFHV�

&21&/86,21

5HIOHFWLYH HOHPHQWV QHHG WR EH FRQVLGHUHG ZKHQ LPSOHPHQWLQJ &',2 SURFHVVHV DW HDFK SKDVH
DV SHU WKH VWDQGDUG LQ �&',2� ������ $V HQJLQHHULQJ VWXGHQWV EHJLQ WKHLU OHDUQLQJ� WKH\ QHHG WR
DVVHVV �DQG UH�DVVHVV DORQJ WKH ZD\� LI WKH\ DUH RQ WKH ULJKW SDWK DQGZKDW LV�LVQ¶W ZRUNLQJ �6WDQ�
GDUG � ³,QWURGXFWLRQ WR (QJLQHHULQJ´�� 7KH VXEMHFWLYH DQG FRPPXQLFDWLRQ�ULFK QDWXUH RI PDNLQJ
FRQQHFWLRQV LQ WKH UHIOHFWLYH HOHPHQWV EXLOG SHUVRQDO DQG LQWHUSHUVRQDO VNLOOV DV GHVFULEHG LQ
6WDQGDUG � ³,QWHJUDWHG /HDUQLQJ ([SHULHQFHV´� 5HIOHFWLYH MRXUQDOLQJ� ZKHQ VKDUHG ZLWK WKH LQ�
VWUXFWRU� SURYLGHV KXJH IHHGEDFN IURP VWXGHQWV DERXW ZKDW WKH\ DUH OHDUQLQJ� 7KLV LV QHHGHG
IRU 6WDQGDUG � ³$FWLYH /HDUQLQJ´� 6WDQGDUG �� ³/HDUQLQJ $VVHVVPHQW´ VSHFLILFDOO\ VWDWHV WKDW
RQH PHWKRG LV WKDW RI ³VWXGHQW UHIOHFWLRQV� MRXUQDOV� SRUWIROLRV� DQG SHHU DQG VHOI�DVVHVVPHQW´�

5HIOHFWLYH ZULWLQJ LQYLWHV VWXGHQWV LQWR DQ DXWKHQWLF H[SHULHQFH RI WKHPVHOYHV DQG WKHLU ZRUN� ,W
LV D WRRO WKDW RIIHUV DFFHVV WR WKH LQWHOOLJHQFH RI WKH ZKROH EHLQJ� QRW MXVW WKH WKLQNLQJ PLQG� ZLWK
YDOXH WR ERWK VWXGHQW DQG WHDFKHU� 7KH WHDFKHU UHFHLYHV IUHTXHQW IHHGEDFN DQG FDQ HYDOXDWH
KRZ WKH WHDFKLQJV DUH ODQGLQJ IRU WKH VWXGHQWV� LGHQWLI\LQJ DUHDV WKDW ZDUUDQW IXUWKHU H[SORUDWLRQ�
7KH FRPELQHG YDOXH IRU ERWK VWXGHQW DQG WHDFKHU LV WKH DELOLW\ WR VSRW SRWHQWLDO SUREOHPV� SRLQWV
RI FRQIXVLRQ� DQG ULVNV DW HDUOLHU VWDJHV� HQDEOLQJ ERWK WR IROORZ WKH DQFLHQW ZLVGRP RI WKH 7DR
7H &KLQJ �/DR�7]X� ����� &KDSWHU ���� WR ³SUHYHQW WURXEOH EHIRUH LW DULVHV´�

),1$1&,$/ 6833257 $&.12:/('*(0(176

7KH DXWKRUV UHFHLYHG QR ILQDQFLDO VXSSRUW IRU WKLV ZRUN�
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$OUDVKLGL� +�� $OPXMDOO\� 1�� .DGKXP� 0�� 4XTDQGL� (�� 8OOPDQQ� 7�� 	 -R\� 0� ������ 0D\��
+RZ WR DVVHVV UHIOHFWLYH ZULWLQJ LQ FRPSXWHU VFLHQFH HGXFDWLRQ" D FULWLFDO DQDO\VLV� ,Q ��WK MX�
ELOHH LQWHUQDWLRQDO FRQYHQWLRQ RQ LQIRUPDWLRQ� FRPPXQLFDWLRQ DQG HOHFWURQLF WHFKQRORJ\ �PLSUR�
�S� ��������� GRL� ���������0,352������������������
$OUDVKLGL� +�� -R\� 0�� 	 8OOPDQQ� 7� '� ������� $ UHIOHFWLYH ZULWLQJ IUDPHZRUN IRU FRPSXWLQJ
HGXFDWLRQ� ,Q 3URFHHGLQJV RI WKH ���� DFP FRQIHUHQFH RQ LQQRYDWLRQ DQG WHFKQRORJ\ LQ FRP�
SXWHU VFLHQFH HGXFDWLRQ �S� ����� 1HZ <RUN� 1<� 86$� $VVRFLDWLRQ IRU &RPSXWLQJ 0DFKLQHU\�
5HWULHYHG IURP https://doi.org/10.1148/jj04221.jj28830 GRL� �����������������������
%UHZVWHU� %� ������ )HEUXDU\�� 3RUWIROLR� 7KHRU\ DQG SUDFWLFH� 7KH <DOH /LWHUDU\ 0DJD]LQH�
&RQGXFWHG E\ WKH 6WXGHQWV RI <DOH &ROOHJH� ������ ���� 5HWULHYHG IURP https://#ooks.google.is/
#ooks\id4iCNJ����J��C
&DPSEHOO� :� %� ������ 1RYHPEHU�� 6XUJLFDO PRUELGLW\ DQG PRUWDOLW\ PHHWLQJV� $QQDOV RI 5R\DO
&ROOHJH RI 6XUJHU\ (QJODQG� ������ �������� 5HWULHYHG IURP https://www.nc#i.nlm.nih.gov/
pmc/articles/SJC24N3e14/ �30&,'� 30&��������
&',2� ������� &',2 VWDQGDUGV ���� 5HWULHYHG IURP http://www.cdio.org/content/cdio
-standards-j0
&RKHQ� %� %� ������� 6HQVLQJ� IHHOLQJ� DQG DFWLRQ� 7KH H[SHULHQWLDO DQDWRP\ RI ERG\�PLQG
FHQWHULQJ ��UG HG��� 1RUWKKDPSWRQ� 86$� &RQWDFW (GLWLRQV�
'HZH\� -� ������� +RZ ZH WKLQN� %RVWRQ� '� &� +HDWK DQG &RPSDQ\�
)ROH\� 0�� )ROH\� -� 7�� 	 .\DV� 0� ������� (PEUDFLQJ IDLOXUH DV DQ LQWHJUDO DVSHFW RI HQJLQHHULQJ
HGXFDWLRQ� ,Q ��WK FGLR DQQXDO LQWHUQDWLRQDO FRQIHUHQFH �S� ���� 5H\NMDYtN� ,FHODQG� �-XQH ��±
���
)UHLUH� 3� ������� 3HGDJRJ\ RI WKH RSSUHVVHG� 1HZ <RUN� 6HDEXU\�
*LEEV� *� ������� /HDUQLQJ E\ GRLQJ� $ JXLGH WR WHDFKLQJ DQG OHDUQLQJ PHWKRGV� /RQGRQ�
)XUWKHU (GXFDWLRQ 8QLW�
+DUWOH\� /� ������� :LVGRP RI WKH ERG\ PRYLQJ� $Q LQWURGXFWLRQ WR ERG\�PLQG FHQWHULQJ� %HUNH�
OH\� 86$� 1RUWK $WODQWLF %RRNV�
.HOOHU� (� )� ������� $ IHHOLQJ IRU WKH RUJDQLVP� 7KH OLIH DQG ZRUN RI EDUEDUD PFFOLQWRFN� 1HZ
<RUN� 86$� +HQU\ +ROW DQG &RPSDQ\�
.QRZOHV� 0� ������� 6HOI�GLUHFWHG OHDUQLQJ� $ JXLGH IRU OHDUQHUV DQG WHDFKHUV� &KLFDJR� )ROOHWW
3XEOLVKLQJ &RPSDQ\�
.XKQ� 7� 6� ������� 7KH VWUXFWXUH RI VFLHQWLILF UHYROXWLRQV� 8QLYHUVLW\ RI &KLFDJR 3UHVV�
/DR�7]X� ������� 7DR WH FKLQJ �3RFNHW HG��� 1HZ <RUN� 1<� 86$� +DUSHU3HUHQQLDO� �(QJOLVK
WUDQVODWLRQ E\ 6WHSKHQ 0LWFKHOO�
3DOPHU� 3� ������� 7KH FRXUDJH WR WHDFK� 6DQ )UDQFLVFR� 86$� -RVVH\�%DVV�
3RODQ\L� 0� ������� 3HUVRQDO NQRZOHGJH� 7RZDUGV D SRVW�FULWLFDO SKLORVRSK\� 8QLYHUVLW\ RI
&KLFDJR 3UHVV�
5ROIH� *�� )UHVKZDWHU� '�� 	 -DVSHU� 0� ������� &ULWLFDO UHIOHFWLRQ IRU QXUVLQJ DQG WKH KHOSLQJ
SURIHVVLRQV D XVHU¶V JXLGH� 3DOJUDYH 0DF0LOODQ�
6RPPHUYLOOH� ,� ������� (QJLQHHULQJ VRIWZDUH SURGXFWV� 3HDUVRQ�
8OULFK� .�� (SSLQJHU� 6�� 	 <DQJ� 0� &� ������� 3URGXFW GHVLJQ DQG GHYHORSPHQW ��WK HG��� 1HZ
<RUN� 1<� 0F*UDZ�+LOO (GXFDWLRQ�

3URFHHGLQJV RI WKH ��WK ,QWHUQDWLRQDO &',2 &RQIHUHQFH� KRVWHG E\ 1718� 7URQGKHLP� -XQH ��±���� �����
���

https://doi.org/10.1145/3304221.3325580
https://books.google.is/books?id=iJ9MAAAAMAAJ
https://books.google.is/books?id=iJ9MAAAAMAAJ
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2498614/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2498614/
http://www.cdio.org/content/cdio-standards-30
http://www.cdio.org/content/cdio-standards-30


%,2*5$3+,&$/ ,1)250$7,21

-RVHSK 7� )ROH\ LV DQ $VVLVWDQW 3URIHVVRU LQ WKH 6FKRRO RI 7HFKQRORJ\� 'HSDUWPHQW RI (QJL�
QHHULQJ DW 5H\NMDYtN 8QLYHUVLW\ LQ 5H\NMDYtN� ,FHODQG� +H LV RQ WKH $[LRPDWLF 'HVLJQ VFLHQ�
WLILF FRPPLWWHH DQG WKH $[LRPDWLF 'HVLJQ 5HVHDUFK )RXQGDWLRQ ERDUG� +H UHFHLYHG KLV %�6F��
0�(QJ�� DQG 3K�'� IURP 0,7� +LV FXUUHQW UHVHDUFK IRFXVHV RQ PHFKDWURQLF DQG PHFKDQLFDO
GHVLJQ� HPSKDVL]LQJ LQWHJUDWLQJ $[LRPDWLF 'HVLJQ DQG &',2 SULQFLSOHV LQWR WKH WHDFKLQJ FXU�
ULFXOXP� 7KHVH SULQFLSOHV DUH EHLQJ LQWHJUDWHG LQWR D SURGXFW GHVLJQ FDSVWRQH FRXUVH IRU DOO
HQJLQHHULQJ VWXGHQWV FDOOHG (QJLQHHULQJ; VWDUWLQJ LQ �����

0DUFHO .\DV LV DQ $VVLVWDQW 3URIHVVRU LQ WKH 6FKRRO RI 7HFKQRORJ\� 'HSDUWPHQW RI &RPSXWHU
6FLHQFH DW 5H\NMDYLN 8QLYHUVLW\ LQ 5H\NMDYLN� ,FHODQG� +H JUDGXDWHG IURP &KULVWLDQ $OEUHFKWV
8QLYHUVLWlW ]X .LHO LQ ����� DQG UHFHLYHG KLV 3K�'� IURP /HLGHQ 8QLYHUVLW\ LQ ����� 3UHYLRXVO\�
KH WDXJKW DW WKH 8QLYHUVLW\ RI .LHO� 8QLYHUVLW\ RI 2VOR� DQG )UHLH 8QLYHUVLWlW %HUOLQ� +LV FXUUHQW
UHVHDUFK IRFXVHV RQ DPELHQW DVVLVWHG OLYLQJ� LQGRRU SRVLWLRQLQJ� DQG WKH GHVLJQ RI VDIH DQG
VHFXUH HPEHGGHG V\VWHPV� /DWHO\� KH JRW LQWHUHVWHG LQ VXVWDLQDEOH FRPSXWLQJ� ORRNLQJ DW WKH
UHVRXUFH FRVWV RI VRIWZDUH� +H WHDFKHV LQ WKH IRUP RI SURMHFW�EDVHG FRXUVHV�

0DUNpWD )ROH\ UHFHLYHG %�6� LQ %LRORJ\ DQG %�6� LQ &KHPLFDO (QJLQHHULQJ IURP 0DVVDFKXVHWWV
,QVWLWXWH RI 7HFKQRORJ\ �&DPEULGJH� 86$� LQ ����� $IWHU � \HDUV RI SXWWLQJ KHU HQJLQHHULQJ VNLOOV
LQWR KDQGV�RQ SUDFWLFH ZLWKLQ WKH SKDUPDFHXWLFDO LQGXVWU\� VKH UHWXUQHG WR WKH DFDGHPLF WHDFK�
LQJ HQYLURQPHQW �ILUVW DW 0,7� 86$� DQG ODWHU DW 5H\NMDYtN 8QLYHUVLW\� ,FHODQG�� +HUH VKH VSHQW
DQRWKHU � \HDUV GHVLJQLQJ DQG WHDFKLQJ KDQGV�RQ FRXUVHV IRU ERWK XQGHUJUDGXDWH VWXGHQWV DV
ZHOO DV LQGXVWU\ SURIHVVLRQDOV RQ WRSLFV UDQJLQJ IURP PROHFXODU ELRORJ\ WR IHUPHQWDWLRQ DQG FHOO
FXOWXUH V\VWHPV� 0RVW UHFHQWO\� 0DUNpWD VSOLWV KHU WLPH EHWZHHQ LQGHSHQGHQW FRQVXOWLQJ LQ WKH
ILHOGV RI WR[LFRORJ\� QXWULWLRQ� DQG IRRG VDIHW\ DQG WHDFKLQJ PRYHPHQW DQG PLQGIXOQHVV DV D FHU�
WLILHG \RJD DQG 4LJRQJ LQVWUXFWRU� /HDUQ PRUH DERXW 0DUNpWD DW http://www.marketafolev.com/�

&RUUHVSRQGLQJ DXWKRU

-RVHSK 7� )ROH\
5H\NMDYLN 8QLYHUVLW\
0HQQWDYHJXU �
5H\NMDYLN ���
,FHODQG
IROH\#58�,6

7KLV ZRUN LV OLFHQVHG XQGHU D &UHDWLYH &RP�
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