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7DEOH�RI�&RQWHQW
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7KH�HIIHFW�RI�FRRSHUDWLYH�OHDUQLQJ�RQ�VWXGHQWV¶�HQJDJHPHQW����������������������������� �

&ROODERUDWLYH�OHDUQLQJ��SUDFWLFH�DQG�IHHGEDFN������������������������������������������������ �

7KH�LPSDFW�RI�HDUO\�YHUVXV�ODWH�FOLQLFDO�H[SRVXUH�RQ�UHVSLUDWRU\�FDUH��5&��VWXGHQWV¶

&OLQLFDO�OHDUQLQJ�VNLOOV�DW�,$8�������������������������������������������������������������������������
�

5HVHDUFK�LQ�DFWLRQ��PRWLYDWLQJ�WKH�PRWLYDWHG�VWXGHQWV��������������������������������������� �

,PSDFW�RI�LQGLYLGXDOL]HG�FRQVWUXFWLYH�IHHG�IRUZDUG�RQ�VWXGHQWV�VSHDNLQJ�VNLOO�

GHYHORSPHQW���������������������������������������������������������������������������������������������
�

)OLS�\RXU�FODVVURRP������������������������������������������������������������������������������������ �

&RQFHSW�PDSV�LQ�QXUVLQJ�HGXFDWLRQ��������������������������������������������������������������� �

7HDFKHU�EDVHG�VWUDWHJLHV�IRU�WKH�LQFOXVLRQ�RI�VK\�VWXGHQWV�LQ�FODVV�RUDO�DFWLYLWLHV�� �

DQ�LQWHUDFWLYH�LPPXQRVWDLQLQJ�SURFHGXUH�������������������������������������������������������� �

7HDFKLQJ�	�OHDUQLQJ�RI�VXVWDLQDELOLW\�LQ�6DXGL�$UDELD���������������������������������������� ��

/HW¶V�IRFXV�RQ�OHDUQLQJ���VWXGHQWV¶�UXEULF�JXLGHG�VHOI�DVVHVVPHQW�SUDFWLFHV�������� ��

(QKDQFLQJ�VWXGHQWV¶�HQJDJHPHQW��XVLQJ�D�MLJVDZ�EDVHG�FRRSHUDWLYH�OHDUQLQJ�

DSSURDFK��������������������������������������������������������������������������������������������������
��

5HIOHFWLRQ�LQ�WHDFKLQJ�IXQGDPHQWDO�RI�LQIRUPDWLRQ�V\VWHPV������������������������������� ��

$FWLYDWLQJ�LQ�FODVV�SHHU�IHHGEDFN�IRU�JUDGXDWH�OHYHO�VWXGHQWV��������������������������� ��

,QWHUYHQWLRQ�IRU�DWWHQWLRQ������������������������������������������������������������������������������ ��

6XSSRUWLQJ�VWXGHQWV�VHOI�FHQWHUHG�OHDUQLQJ��WDSH�UHFRUGLQJ�DQG�SRVW�KHDULQJ�

)HHGEDFN��ZDV�LW�HIIHFWLYH"��������������������������������������������������������������������������
��

&DVH�VWXG\�LQ�PDQDJHULDO�VNLOOV�������������������������������������������������������������������� ��

7HDFKLQJ�E\�VWRU\��WKH�ILVK�PDUNHW��������������������������������������������������������������� ��

3URMHFW�EDVHG�OHDUQLQJ��DQ�HIIHFWLYH�VWUDWHJ\�WR�WHDFKLQJ�FRPPXQLFDWLRQ�VNLOOV������ ��

(PRWLRQDO�LQWHOOLJHQFH�DPRQJ�SV\FKLDWULF�DQG�PHQWDO�KHDOWK�QXUVLQJ�VWXGHQWV�DQG�

*HQHUDO�QXUVLQJ�VWXGHQWV����������������������������������������������������������������������������
��

8VLQJ�EODFNERDUG�FROODERUDWH�XOWUD�± D�GLJLWDO�ZHE�EDVHG�HGXFDWLRQ�WRRO�± WR�VXSSRUW�

6WXGHQWV�OHDUQLQJ���������������������������������������������������������������������������
��

*DPLILHG�FODVVURRP�DFWLYLWLHV����������������������������������������������������������������������� ��

)HHGEDFN�LQ�IRUPDWLYH�DVVHVVPHQW��SODXVLEOH�E\�SHHUV"����������������������������������� ��

/LVWHQ�WR�\RXU�6V¶�YRLFH��VKDUH�WKH�UXEULFV����������������������������������������������������� ��

7KH�LPSDFW�RI�XVLQJ�MLJVDZ�VWUDWHJ\�RQ�GHYHORSLQJ�FRJQLWLYH�VNLOOV�IRU�VWXGHQWV���� ��

3HUFHSWLRQV�RI�VWXGHQWV�RQ�XVLQJ�.DKRRW�DSSOLFDWLRQ�LQ�WHDFKLQJ�DQG�OHDUQLQJ�

VHVVLRQ���������������������������������������������������������������������������������������������������
��

+RZ�GRHV�H�PHGLDWHG�HGXFDWLRQ�LQ�FODVVURRP�RYHUFRPH�EHKDYLRUDO��FRJQLWLYH��

DQG�HPRWLRQDO�IHPDOH�VWXGHQWV�GLV�HQJDJHPHQW�DW�WKH�,$8"����������������������������
��

'HYHORSPHQW�RI�D�VHOI�DVVHVVPHQW�WRRO�IRU�ZRUNSODFH�EDVHG�WUDLQLQJ�RQ�

SKOHERWRP\�XVLQJ�WKH�$'',(�PRGHO���������������������������������������������������������������
��



7DEOH�RI�&RQWHQW

+RZ�WR�LPSURYH�VWXGHQWV¶�DFDGHPLF�ZULWLQJ�VNLOOV�������������������������������������������� ��

,PSOHPHQWLQJ�WHDP�EDVHG�OHDUQLQJ�DSSURDFK�WR�LPSURYH�WKH�PDWKHPDWLFDO

DFKLHYHPHQWV�LQ�FROOHJH�RI�DSSOLHG�VWXGLHV�	�FRPPXQLW\�VHUYLFH����������������������
��

8QGHUVWDQGLQJ�WKH�UROH�RI�YROWDJH�JDWHG�LRQ�FKDQQHOV�LQ�DFWLRQ�SRWHQWLDO�JHQHUDWLRQ�����

D�UROH�SOD\�DSSURDFK�����������������������������������������������������������������������������������
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,QWHJUDWLQJ�D�VFLHQWLILF�UHVHDUFK�SODQ�LQWR�XQGHUJUDGXDWH�FRXUVHV���������������������� ��

7DVN�EDVHG�OHDUQLQJ�LQ�PLFURELRORJ\������������������������������������������������������������� ��

8VLQJ�6/,'2�DSS��D�NH\�VRXUFH�WR�ERRVW�XS�VWXGHQW¶V�DFWLYHQHVV�DQG�HQJDJHPHQW�

LQ�WKH�FODVVURRP����������������������������������������������������������������������������������������
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(IIHFW�RI�IOLSSHG�FODVVURRP�RQ�VWXGHQWV¶�DFKLHYHPHQW�DQG�WLPH�FODVV�PDQDJHPHQW ��

WHDFKLQJ�E\�GRLQJ H[DPSOHV�DQG�LQ�FODVV�H[HUFLVHV��������������������������������������� ��

6WXGHQWV�HQJDJHPHQW�LQ�D�IOLSSHG�FODVVURRP�������������������������������������������������� ��
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'UDZLQJ�VWURQJHU�FRQQHFWLRQ�EHWZHHQ�XVHU�H[SHULHQFH�FRQFHSWV�DQG�JUDSKLF�

GHVLJQ�SUDFWLFH������������������������������������������������������������������������������������������� ��

3URPRWLQJ�FRQILGHQFH�DQG�SHUIRUPDQFH�LQ�VROYLQJ�WKHUPRG\QDPLF�SUREOHPV�

7KURXJK�MLJVDZ�WHFKQLTXH���������������������������������������������������������������������������� ��

(QDEOLQJ�TXHVWLRQV�YLD�HGXFDWLRQDO�WHFKQRORJLHV����������������������������������������������� ��

(IIHFW�RI�D�UHPHGLDO�SURJUDP�RQ�ORZ�DFKLHYHU�VWXGHQWV�LQ�PLG�VHPHVWHU H[DP�IRU�

%LRORJ\�RIIHUHG�IRU��VW�\HDU�KHDOWK�WUDFN���������������������������������������������������������� ��

(IIHFW�RI�JDPLQJ�RQ�FRXUVH�OHDUQLQJ�REMHFWLYHV ��������������������������������������������� ��

3XEOLFDWLRQ�SUHVVXUH�DPRQJ�PHGLFDO�SURIHVVLRQDOV�DQG�LWV�HIIHFW�RQ�WKH�TXDOLW\�RI�

WKHLU UHVHDUFK�DQG�WHDFKLQJ������������������������������������������������������������������������� ��

(QKDQFLQJ�FRQYHQWLRQDO�HQJLQHHULQJ�HGXFDWLRQ�WKURXJK�LQFRUSRUDWLRQ�RI�VLPXODWLRQ�
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0HVVDJH�IURP�WKH�'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW


'HDU�5HVSHFWHG�)DFXOW\�0HPEHUV��

2Q�EHKDOI�RI�WKH�'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW��ZHOFRPH�WR�\RXU�7HDFKLQJ�DQG�/HDUQLQJ�

MRXUQH\�DW�,PDP�$EGXOUDKPDQ�ELQ�)DLVDO�8QLYHUVLW\��2XU�'HDQVKLS��LQ�FRRUGLQDWLRQ�ZLWK�\RXU�

FROOHJHV�DQG�GHSDUWPHQWV��LV�KRQRUHG�WR�JXLGH�DQG�DVVLVW�\RX�DORQJ�WKH�ZD\��

7KH�RXWORRN� LQ�KLJKHU�HGXFDWLRQ�KDV�QHYHU�EHHQ�EULJKWHU�RU�PRUH�FRPSOH[��:H��DV� IDFXOW\�

PHPEHUV��DUH�WDVNHG�ZLWK�HGXFDWLQJ���VW�&HQWXU\�VWXGHQWV�ZLWK�ILHOG�DQG�JHQHUDO�NQRZOHGJH��

FRPPXQLFDWLRQ��WHFKQRORJLFDO�DQG�LQWHUSHUVRQDO�VNLOOV��DQG�YDOXHV�IRU�OLIHORQJ�OHDUQLQJ�URRWHG�

LQ�RXU�IDLWK�DQG�FXOWXUH��:KLOH�WKHUH�DUH�GHPRJUDSKLF�VLPLODULWLHV�DFURVV�DOO�JHQHUDWLRQV��WKLV�

JHQHUDWLRQ�RI�VWXGHQWV�LV�PRUH�GLJLWDOO\�FRQQHFWHG�WKDQ�DQ\�EHIRUH��PRUH�JOREDO�DQG�IDFLQJ�

PRUH�FKDOOHQJHV��+LJKHU�HGXFDWLRQ�LQ�6DXGL�$UDELD�LV�DW�WKH�KHDUW�RI�WKLV�FKDOOHQJH�WR�QXUWXUH�

WKH�EHVW�GRFWRUV��WHDFKHUV��FKHPLVWV��HQJLQHHUV��DQG�,VODPLF�VFKRODUV� OHDGLQJ�WR�D�VWURQJHU�

.LQJGRP�RQ�WKH�SDWK�WRZDUG�9LVLRQ�������

4XDOLW\� WHDFKLQJ�DQG� OHDUQLQJ� LQ�KLJKHU�HGXFDWLRQ� LV�DQ� LQWULFDWH�EDODQFH�DQG�DOLJQPHQW�RI�

DGPLQLVWUDWLYH� VXSSRUW�� VWXGHQW�FHQWHUHG� FXUULFXOXP�� PHDVXUHG� RXWFRPHV�� ZHOO�SODFHG�

UHVRXUFHV��WHDFKLQJ�VWUDWHJLHV��DQG�DVVHVVPHQW�FKRLFHV�DOO�ZLWKLQ�D�SRVLWLYH�HQYLURQPHQW�OHG�

E\�\RX�� WKH�IDFXOW\�PHPEHU��:LWKRXW� WKH�IDFXOW\�PHPEHUV¶� IXOO�HQJDJHPHQW�DQG�PRWLYDWLRQ��

WUXH�HGXFDWLRQ�FDQQRW�WDNH�SODFH��

7KH�FKDOOHQJH�WKHQ�LV�RXUV��WR�SURYLGH�H[FHOOHQFH�LQ�WHDFKLQJ�DQG�OHDUQLQJ�ZKLFK�ZLOO�HTXLS�RXU�

IXWXUH�JHQHUDWLRQ�IRU�9LVLRQ�����²D�NQRZOHGJH�EDVHG�HFRQRP\�ZLWK���VW FHQWXU\�JUDGXDWHV�

LQ�WKH� OHDG��$�FKDOOHQJH�ZH�DUH�FRQILGHQW� WKDW�RXU�YDOXDEOH�IDFXOW\�PHPEHUV�FDQ�PHHW�DQG�

H[FHHG��%HVW�ZLVKHV�RQ�\RXU�MRXUQH\�WR�H[FHOOHQFH��

6LQFHUHO\��

'U��0RKDPPHG�6��$ONDWKLUL�

'HDQ��'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW


'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW���������7HDFKLQJ�DQG�OHDUQLQJ�IRU�H[FHOOHQFH��$�KDQGERRN�DQG�LQVWUXFWLRQDO�
UHIHUHQFH�IRU�PHPEHUV�RI�WKH�DFDGHPLF�FRPPXQLW\��5HWULHYHG�IURP�
KWWSV���ZZZ�LDX�HGX�VD�HQ�DGPLQLVWUDWLRQ�GHDQVKLSV�GHDQVKLS�RI�DFDGHPLF�GHYHORSPHQW�SURJUDPV�DQG�
VHUYLFHV�WUDLQLQJ�FRQWHQW�LQ�WHDFKLQJ�DQG�OHDUQLQJ



/LVW�RI�3DUWLFLSDQWV

6U� 1DPH�RI�3DUWLFLSDQWV &ROOHJH

�� %DVKDU�,VDP�$O]JKRXO &ROOHJH�RI�$SSOLHG�0HGLFDO�6FLHQFHV

�� 0RKDPHG�$EGHOUDRXI�.DQGLO &ROOHJH�RI�$SSOLHG�0HGLFDO�6FLHQFHV

�� 7XUNL�6DHHG�$EXDODLW &ROOHJH�RI�$SSOLHG�0HGLFDO�6FLHQFHV

�� 1RRU�$OL�$/�.KDWKODQ &ROOHJH�RI�$SSOLHG�0HGLFDO�6FLHQFHV

�� 7DJKUHHG�$EGXOODK�$OJKDPGL &ROOHJH�RI�$SSOLHG�0HGLFDO�6FLHQFHV

�� 0RKDPHG�(OGRVRN\�6DODPD &ROOHJH�RI�$SSOLHG�0HGLFDO�6FLHQFHV�-XEDLO

�� $EGDOOD�=DKU\�$PLQ &ROOHJH�RI�$SSOLHG�6WXGLHV�DQG�&RPPXQLW\�6HUYLFH

�� 0DKPRXG�0RKDPHG�+XVVHLQ�$OL &ROOHJH�RI�$SSOLHG�6WXGLHV�DQG�&RPPXQLW\�6HUYLFH

�� $]KDU�6DHHG�$OKDPPDOL &ROOHJH�RI�$SSOLHG�6WXGLHV�DQG�&RPPXQLW\�6HUYLFH

��� $EGXOD]L]�6DXG�$OPRKDVVHQ &ROOHJH�RI�$UFKLWHFWXUH�DQG�3ODQQLQJ

���
$EGXOUDKPDQ�0RKDPPHG�

$OVKDLNK &ROOHJH�RI�$UFKLWHFWXUH�DQG�3ODQQLQJ

��� )DH]�6DDG�$OVKLKUL &ROOHJH�RI�$UFKLWHFWXUH�DQG�3ODQQLQJ

��� 2VDPD�(O6D\HG�,EUDKLP &ROOHJH�RI�$UWV

��� $UHHM�+DPPDG�$OEDZDUGL� &ROOHJH�RI�$UWV

��� /DLOD�$KPHG�$OHJDLO\ &ROOHJH�RI�$UWV

��� 0XQHHUDK�%DGU�$OPDKDVKHHU &ROOHJH�RI�$UWV

��� 1DLPDK�$KPDG�$O�*KDPGL� &ROOHJH�RI�$UWV

��� )DZD]�0XWODT�$ORWDLEL &ROOHJH�RI�&OLQLFDO�3KDUPDF\

��� -DPDO�$OL�$OKL\DIL &ROOHJH�RI�&RPSXWHU�6FLHQFH�DQG�,7

���
0RKDPPHG�$EGXOUDKPDQ�

$OTDKWDQL &ROOHJH�RI�&RPSXWHU�6FLHQFH�DQG�,7



6U� 1DPH�RI�3DUWLFLSDQWV &ROOHJH

��� 0DULDP�$KPHG�(OKXVVHLQ &ROOHJH�RI�&RPSXWHU�6FLHQFH�DQG�,7

��� 0LVKDOL�6DXG�$OVKDULHI &ROOHJH�RI�'HQWLVWU\�

��� 'RDD�0RVWDID�$O(UDN\ &ROOHJH�RI�'HQWLVWU\�

��� 0DL�,EUDKLP�6KXNUL &ROOHJH�RI�'HVLJQ�

��� 0DULDP�$EGXOUDKPDQ�$O*DKPGL &ROOHJH�RI�'HVLJQ�

��� 'KDLIDOODK�6DOHK�$OVXKD\PL &ROOHJH�RI�(GXFDWLRQ

��� $PDQL�.KDODI�+DPGDQ�$OJKDPGL &ROOHJH�RI�(GXFDWLRQ

��� 6DOHK�,EUDKLP�$O]DKUDQL &ROOHJH�RI�(QJLQHHULQJ

��� 0XUDG�0RKVHQ�$OWKREDLWL &ROODJH�RI�(QJLQHHULQJ�

��� 1DZDI�,VDP�%ODLVL &ROODJH�RI�(QJLQHHULQJ�

��� 0RKDPPHG�$EGXOODK�$/�-XPDDQ &ROOHJH�RI�0HGLFLQH

��� .KXORRG�0RKDPPHG�$O�.KDWHU &ROOHJH�RI�0HGLFLQH

��� .RORXG�6DDG�$O*KDPGL &ROOHJH�RI�0HGLFLQH

��� $PLUD�$OL�$OVKRZNDQ &ROOHJH�RI�1XUVLQJ

��� 5DQD�$OL�$ODPHUL &ROOHJH�RI�1XUVLQJ�

��� 1DRI�)DL]�6DOHHP�$O�$QVDU\ &ROOHJH�RI�3XEOLF�+HDOWK

��� 6DPD
D�+DPHG�$O0XEDUDN &ROOHJH�RI�3XEOLF�+HDOWK

��� /XOZDK�0RKDPPHG�$O�(VVD &ROOHJH�RI�6FLHQFH

��� 0DU\DP�7DOLE�$OGRVVVDU\ &ROOHJH�RI�6FLHQFH

��� 5HHP�.KDOLG�$O%LODOL &ROOHJH�RI�6FLHQFH�

��� =DLQDE�+XVDLQ�$OVXQDLGL &ROOHJH�RI�6FLHQFH

��� $IQDQ�$EGXOUDKPDQ�$OPXOOD &ROOHJH�RI�6FLHQFH�DQG�+XPDQLWLHV�LQ�-XEDLO�



6U� 1DPH�RI�3DUWLFLSDQWV &ROOHJH

��� 'DELDK�$KPHG�$OERDQHHQ� &ROOHJH�RI�6FLHQFH�DQG�+XPDQLWLHV�LQ�-XEDLO�

��� 5DEDE�0RKDPPHG�0RXVD &ROOHJH�RI�6FLHQFH�DQG�+XPDQLWLHV�LQ�-XEDLO�

��� 7DKHU�0RKDPHG�+DOLPL &RPPXQLW\�&ROOHJH

��� (PDQ�$EGXOUDKPDQ�$ONURXG &RPPXQLW\�&ROOHJH�

��� )DWHPDK�+DPGDQ�$OJKDPHG\ &RPPXQLW\�&ROOHJH

��� $OL�.KDOHG�%DZDQHK 'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

��� 0RKDPPHG�6DOHK�$ONDWKLUL 'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

��� 3KLOOLQH�0DU\�'HUDQH\� 'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW�

��� $EGXOPXHHG�$EGXOMDOLO�0XVOLP 'HDQVKLS�RI�3UHSDUDWRU\�<HDU�DQG�6XSSRUWLQJ�6WXGLHV

��� 0LPRXQ�<RXVVHI�0HOOLWL 'HDQVKLS�RI�3UHSDUDWRU\�<HDU�DQG�6XSSRUWLQJ�6WXGLHV

��� 1DLI�$EGXOODK�$O4XUDVKL 'HDQVKLS�RI�3UHSDUDWRU\�<HDU�DQG�6XSSRUWLQJ�6WXGLHV

��� 5HGKD�6DGHN�%RXJKHULUD 'HDQVKLS�RI�3UHSDUDWRU\�<HDU�DQG�6XSSRUWLQJ�6WXGLHV

��� 6DPL�$EGXOOD�$OPXELUHHN 'HDQVKLS�RI�3UHSDUDWRU\�<HDU�DQG�6XSSRUWLQJ�6WXGLHV

��� 6XOHLPDQ�$OL�$OVDLI 'HDQVKLS�RI�3UHSDUDWRU\�<HDU�DQG�6XSSRUWLQJ�6WXGLHV

��� 'DQD�$EGXOUDKPDQ�$OPRKD]H\ ,QVWLWXWH�IRU�5HVHDUFK�DQG�0HGLFDO�&RQVXOWDWLRQV�

��� $KPHG�$QZDU�0RUV\ 9LFH�3UHVLGHQW�2IILFH�IRU�$FDGHPLF�$IIDLUV

��� :HVVDP�$EGHO�0RDW\�0RKDPHG� 9LFH�3UHVLGHQW�2IILFH�IRU�$FDGHPLF�$IIDLUV

��� ,KDE�/RWI\�$EGHODDO� 9LFH�3UHVLGHQW�2IILFH�IRU�6WXGLHV



$EVWUDFW
7KLV VWXG\ LV SDUW RI DQ DFWLRQ UHVHDUFK SURMHFW WKDW
DLPV DW LQYHVWLJDWLQJ WKH LPSDFW RI FRRSHUDWLYH OHDUQLQJ
RQ VWXGHQWV¶ HQJDJHPHQW LQ FODVVURRPV� �� VWXGHQWV
ZHUH LQYROYHG LQ DQ DFWLRQ UHVHDUFK VWXG\ LQ ZKLFK
FRRSHUDWLYH OHDUQLQJ PHWKRGV ZHUH HPSOR\HG LQ FODVV�
2EVHUYDWLRQ RI SDUWLFLSDWLRQ UDWH DQG FROOHFWLRQ RI
VWXGHQWV¶ IHHGEDFN ZHUH XVHG DV SULPDU\ VRXUFHV RI
GDWD IRU WKH FXUUHQW VWXG\�

)LQGLQJV LQFOXGH DQ LQFUHDVH LQ QXPEHU RI SDUWLFLSDQWV
ZKR ZHUH LQYROYHG LQ JURXS GLVFXVVLRQV� ,Q DGGLWLRQ�
SRVLWLYH IHHGEDFN ZLWK IRFXV RQ PRWLYDWLRQ LQFUHDVH
ZDV UHSRUWHG�

2XWFRPHV
7KHUH ZHUH D QXPEHU RI LQWHQGHG RXWFRPHV� WKLV
LQFOXGHV VWXGHQW¶V HQJDJHPHQW DQG TXDOLW\ RI OHDUQLQJ
H[SHULHQFH� +RZHYHU� WKHUH ZHUH DOVR VRPH
XQLQWHQGHG RXWFRPHV ZKLFK LQFOXGHV XWLOL]DWLRQ RI
LQWHUSHUVRQDO DQG VRFLDO VNLOOV�

2YHUYLHZ
7KH SURFHVV RI OHDUQLQJ DQG WHDFKLQJ LQ WKH FODVVURRP
SUHVXSSRVHV WKH LQYROYHPHQW RI LQVWUXFWRUV DQG VWXGHQWV�
/DFN RI HQJDJHPHQW FDQ EH IUXVWUDWLQJ IRU ERWK WHDFKHUV
DQG VWXGHQW DQG PLJKW QHJDWLYHO\ LPSDFW OHDUQLQJ DQG
WHDFKLQJ �+DJHQDXHU� +DVFKHU� 	 9ROHW� ������ 1HYHUWKHOHVV�
ODFN RI VWXGHQW HQJDJHPHQW LV D ZRUOG�ZLGH SUREOHP
�)ULWVFKQHU� ������ 7KH FXUUHQW VDPSOH RI WKLV VWXG\ LV D
ZKROH FODVV RI �� (QJOLVK GHSDUWPHQW VWXGHQWV ZKR DUH
VHFRQG ODQJXDJH OHDUQHUV RI (QJOLVK� $ QXPEHU RI WKHVH
VWXGHQWV ZHUH UHOXFWDQW WR SDUWLFLSDWH LQ FODVVURRP
GLVFXVVLRQV GXULQJ OHFWXUHV� 7KHUHIRUH� WKHUH ZDV D QHHG
IRU LQWHUYHQWLRQ ZKLFK DLPV DW HQJDJLQJ DOO VWXGHQWV LQ
GLVFXVVLRQV�
7KH�LQWHUYHQWLRQ�IROORZHG�*LEEV�UHIOHFWLYH�OHDUQLQJ�F\FOH�
�������UHVXOWHG�LQ�PRGLILFDWLRQ�RI�VRPH�WHDFKLQJ�VW\OHV��
&RRSHUDWLYH�OHDUQLQJ�WHFKQLTXHV�ZHUH�FKRVHQ�LQ�WKLV�FDVH��

7R�H[DPLQH�WKH�LPSDFW�RI�
FRRSHUDWLYH�OHDUQLQJ�RQ�
VWXGHQWV¶�FODVVURRP�
HQJDJHPHQW�

5HVHDUFK$LPV

5HVHDUFK�$FWLYLW\
6WXGHQWV ZHUH GLYLGHG LQWR JURXSV RI WKUHH DQG
ZHUH JLYHQ WKH WDVN RI MLJVDZ UHDGLQJ� (DFK
PHPEHU ZDV UHVSRQVLEOH IRU UHDGLQJ D VHFWLRQ DQG
H[SODLQLQJ LW WR WKH RWKHU WZR PHPEHUV� 0HPEHUV
IURP GLIIHUHQW JURXSV ZKR ZHUH UHDGLQJ WKH VDPH
VHFWLRQ ZHUH DOVR DVNHG WR VLW WRJHWKHU DQG
GLVFXVV WKH DVVLJQHG WH[W ZLWK WKH DLP RI FKHFNLQJ
IRU XQGHUVWDQGLQJ�
6WXGHQWV ZHUH V\VWHPDWLFDOO\ VZLWFKLQJ JURXSV LQ
RUGHU WR H[SODLQ WKHLU VHFWLRQV DQG DW WKH VDPH
WLPH OLVWHQ WR H[SODQDWLRQV RI RWKHU UHDGLQJ
VHFWLRQV IURP RWKHU PHPEHUV�

-LJVDZ�UHDGLQJ

� 6WXGHQWV�ZHUH�GLYLGHG�LQWR�JURXSV�RI�WKUHH�
� 6WXGHQWV�ZHUH�DVVLJQHG�GLIIHUHQW�VHFWLRQV�RI�UHDGLQJ�
� 6WXGHQWV�UHDG�WKHLU�DVVLJQHG�VHFWLRQV�VLOHQWO\��

&KHFNLQJ�IRU�
XQGHUVWDQGLQJ

� 6WXGHQWV�ZHUH�JURXSHG�ZLWK�PHPEHUV�ZKR�UHDG�WKH�VDPH�
VHFWLRQ�

� 6WXGHQWV�GLVFXVVHG�WKHLU�SDUW�WR�FKHFN�IRU�XQGHUVWDQGLQJ�

.QRZOHGJH�H[FKDQJH

� 6WXGHQW�VWDUWHG�VZLWFKLQJ�DQG�H[SODLQLQJ�LGHDV�IURP�WKH�
GLIIHUHQW�VHFWLRQV�WKH\�UHDG�WR�HDFK�RWKHU��

,PSDFW
7KH HIIHFW RI WKLV LQWHUYHQWLRQ FDQ EH VHHQ LQ
WKH SHUFHQWDJH RI VWXGHQWV¶ SDUWLFLSDWLRQ DQG
VWXGHQWV¶ UHIOHFWLRQV RQ FRRSHUDWLYH OHDUQLQJ� $OO
VWXGHQWV ZHUH HQJDJHG LQ DFWLYH GLVFXVVLRQV
ZLWK ���� SDUWLFLSDWLRQ UDWH� �� SDUWLFLSDQWV
SURYLGHG IHHG EDFN RQ WKHLU H[SHULHQFH ZLWK
FRRSHUDWLYH OHDUQLQJ� 7KH IROORZLQJ LQFOXGHV
TXRWHV IURP WKH SDUWLFLSDQWV KLJKOLJKWLQJ DUHDV
RI VWUHQJWK DQG VXJJHVWLRQV IRU LPSURYHPHQW�

³� (QKDQFHV�WKH�FRRSHUDWLRQ�DQG�VRFLDO�VNLOOV
�'HYHORS�WKH�PRWLYDWLRQ�RI�VKDULQJ�LGHDV�DQG�
OHDUQLQJ��
�,PSURYHV�VROYLQJ�SUREOHPV�VNLOOV��´

³�*URXSV�VKRXOG�EH�DUUDQJHG�SURSHUO\�LQ�FODVV�
WKDW�KHOSV�LQWHUDFWLRQV�EHWZHHQ�VWXGHQWV�
�%XLOG�WUXVW�DQG�SURPRWH�RSHQ�FRPPXQLFDWLRQ�
WKDW�KHOSV�TXLHW�DQG�EDVKIXO�VWXGHQWV�WR�MRLQ��´

0DLQ�FRQWHQW�RI�2XWFRPHV

�����VWXGHQWV¶�SDUWLFLSDWLRQ

/HVV�WHDFKHU¶V�WDON

8WLOL]DWLRQ�RI�LQWHUSHUVRQDO�VNLOOV

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

dŚĞ��ĨĨĞĐƚ�ŽĨ��ŽŽƉĞƌĂƚŝǀĞ�>ĞĂƌŶŝŶŐ�ŽŶ�^ƚƵĚĞŶƚƐ͛��ŶŐĂŐĞŵĞŶƚ
$UHHM $OEDZDUGL��$VVLVWDQW�3URIHVVRU
&ROOHJH�RI�$UWV��,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

^ĂŵƉůĞ�ϭ ^ĂŵƉůĞ�Ϯ 5HIHUHQFHV�
$OYDUH]�%HOO� 5�� :LUW]� '�� 	 %LDQ� +� ������� ,GHQWLI\LQJ
NH\V WR VXFFHVV LQ LQQRYDWLYH WHDFKLQJ� 6WXGHQW HQJDJHPHQW
DQG LQVWUXFWLRQDO SUDFWLFHV DV SUHGLFWRUV RI VWXGHQW OHDUQLQJ
LQ D FRXUVH XVLQJ D WHDP�EDVHG OHDUQLQJ DSSURDFK� 7HDFKLQJ
DQG /HDUQLQJ ,QTXLU\� 7KH ,6627/ -RXUQDO� ����� ��������
GRL����������WHDFKOHDUQLQTX�������

)ULWVFKQHU� /0 ������ ,QVLGH WKH XQGHUJUDGXDWH FROOHJH
FODVVURRP� )DFXOW\ DQG VWXGHQWV GLIIHU RQ WKH PHDQLQJ RI
VWXGHQW SDUWLFLSDWLRQ� -RXUQDO RI +LJKHU (GXFDWLRQ
������ ���±���

*LEEV * ������ /HDUQLQJ E\ 'RLQJ� $ JXLGH WR WHDFKLQJ DQG
OHDUQLQJ PHWKRGV� )XUWKHU (GXFDWLRQ 8QLW� 2[IRUG
3RO\WHFKQLF� 2[IRUG�

+DJHQDXHU� *�� +DVFKHU� 7�� 	 9ROHW� 6� (� ������� 7HDFKHU
HPRWLRQV LQ WKH FODVVURRP� $VVRFLDWLRQV ZLWK VWXGHQWV

HQJDJHPHQW� FODVVURRP GLVFLSOLQH DQG WKH LQWHUSHUVRQDO
WHDFKHU�VWXGHQW UHODWLRQVKLS� (XURSHDQ -RXUQDO RI
3V\FKRORJ\ RI (GXFDWLRQ� ������ ��������
GRL���������V����������������

6DPSOHV�IURP�VWXGHQW¶V�UHIOHFWLRQ�RQ�WKHLU�
H[SHULHQFH�ZLWK�FRRSHUDWLYH�OHDUQLQJ�



/ƚ ǁĂƐ ĞǆƉĞĐƚĞĚ ƚŚĂƚ ŝŶƚƌŽĚƵĐŝŶŐ �> ǁŽƵůĚ ŚĂǀĞ Ă
ƉŽƐŝƚŝǀĞ ŝŵƉĂĐƚ ŽŶ ƚŚĞ ƐƚƵĚĞŶƚƐ ůĞĂƌŶŝŶŐ ŝŶ ƚŚĞ ĨŽůůŽǁŝŶŐ
ǁĂǇƐ͗

dŚĞ�ƐƵƌǀĞǇ�ǁĂƐ�ĚŽŶĞ�ƚŽ͗

2YHUYLHZ

�ŽůůĂďŽƌĂƚŝǀĞ ůĞĂƌŶŝŶŐ ;�>Ϳ ŝƐ ĂŶ ĂƉƉƌŽĂĐŚ ƚŽ
ƚĞĂĐŚŝŶŐ ĂŶĚ ůĞĂƌŶŝŶŐ ƚŚĂƚ ŝŶǀŽůǀĞƐ ŐƌŽƵƉƐ ŽĨ
ƐƚƵĚĞŶƚƐ ǁŽƌŬŝŶŐ ƚŽŐĞƚŚĞƌ ƚŽ ƐŽůǀĞ Ă ƉƌŽďůĞŵ͕
ĐŽŵƉůĞƚĞ Ă ƚĂƐŬ͕ Žƌ ĐƌĞĂƚĞ Ă ƉƌŽĚƵĐƚ͘ �ĐĐŽƌĚŝŶŐ ƚŽ
;'ĞƌůĂĐŚ͕ ϭϵϵϰͿ͕ Η�ŽůůĂďŽƌĂƚŝǀĞ ůĞĂƌŶŝŶŐ ŝƐ ďĂƐĞĚ ŽŶ
ƚŚĞ ŝĚĞĂ ƚŚĂƚ ůĞĂƌŶŝŶŐ ŝƐ Ă ŶĂƚƵƌĂůůǇ ƐŽĐŝĂů ĂĐƚ ŝŶ
ǁŚŝĐŚ ƚŚĞ ƉĂƌƚŝĐŝƉĂŶƚƐ ƚĂůŬ ĂŵŽŶŐ ƚŚĞŵƐĞůǀĞƐ /ƚ ŝƐ
ƚŚƌŽƵŐŚ ƚŚĞ ƚĂůŬ ƚŚĂƚ ůĞĂƌŶŝŶŐ ŽĐĐƵƌƐ͘͞

�> ǁĂƐ ĂƉƉůŝĞĚ ŝŶ ƚŚĞ ĐůĂƐƐ ŽŶ ͚EĞǁ dŽǁŶƐ ĂŶĚ
ZĞĐĞŶƚ hƌďĂŶ �ĞǀĞůŽƉŵĞŶƚ͛ ĨŽƌ ĨŝĨƚŚͲǇĞĂƌ ƐƚƵĚĞŶƚƐ
ŽĨ hƌďĂŶ ĂŶĚ ZĞŐŝŽŶĂů WůĂŶŶŝŶŐ ƚŽ ŝŵƉƌŽǀĞ ůĞĂƌŶŝŶŐ
ďǇ ƐƚƵĚĞŶƚƐ͘ dŚĞ ĐŽƵƌƐĞ ĚĞĂůƐ ǁŝƚŚ ƚŚĞŽƌŝĞƐ ĂŶĚ
ŝƐƐƵĞƐ ŝŶ ŶĞǁ ƚŽǁŶƐ ĚĞǀĞůŽƉŵĞŶƚ͕ ƚŚĞŝƌ ŚŝƐƚŽƌǇ͕
ƚǇƉŽůŽŐŝĞƐ ĂŶĚ ƌŽůĞƐ ŝŶ ƌĞŐŝŽŶĂů ĂŶĚ ŶĂƚŝŽŶĂů
ĚĞǀĞůŽƉŵĞŶƚ͘ ZĞĐĞŶƚ ĚĞǀĞůŽƉŵĞŶƚƐ ŝŶ ^ĂƵĚŝ �ƌĂďŝĂ
ĂŶĚ ĨƵƚƵƌĞ ĚŝƌĞĐƚŝŽŶƐ ŽĨ ƵƌďĂŶ ƉůĂŶŶŝŶŐ ĂŶĚ ĚĞƐŝŐŶ
ŽĨ ŶĞǁ ƚŽǁŶƐ ĂƌĞ ĞǆƉůŽƌĞĚ͘

5HVHDUFK�$FWLYLW\

dŚĞ ĐůĂƐƐ ŽĨ Ϯϵ ƐƚƵĚĞŶƚƐ ǁĂƐ ĚŝǀŝĚĞĚ ŝŶƚŽ ĨŝǀĞ
ŐƌŽƵƉƐ͘ �ĂĐŚ ƚŽƉŝĐ ŽĨ ƚŚĞ ĐŽƵƌƐĞ ǁĂƐ ĚŝǀŝĚĞĚ ŝŶƚŽ
ĨŝǀĞ ƉĂƌƚƐ͘ �ĂĐŚ ŐƌŽƵƉ ǁĂƐ ĂƐƐŝŐŶĞĚ ƚŽ ƐƚƵĚǇ ŽŶĞ ŽĨ
ƚŚĞ ƉĂƌƚƐ͕ ĐŽůůĞĐƚ ĂŶĚ ĂŶĂůǇƐĞ ŝŶĨŽƌŵĂƚŝŽŶ ĂďŽƵƚ ŝƚ͕
ĂŶĚ ƉƌĞƐĞŶƚ ŝƚ ƚŽ ŽƚŚĞƌ ŐƌŽƵƉƐ͘ � YΘ� ƐĞƐƐŝŽŶ
ĨŽůůŽǁĞĚ ĞĂĐŚ ƉƌĞƐĞŶƚĂƚŝŽŶ͘

��ƐƵƌǀĞǇ�ǁĂƐ�ĚŽŶĞ�ŽŶ�ϭϱ�ƐƚƵĚĞŶƚƐ�ĂƐƐĞƐƐ�ŚŽǁ�ƚŚĞŝƌ�
ƉĞƌĐĞƉƚŝŽŶ�ĂďŽƵƚ�ƚŚĞ�ĞĨĨĞĐƚŝǀĞŶĞƐƐ�ŽĨ�ĐŽůůĂďŽƌĂƚŝǀĞ�
ůĞĂƌŶŝŶŐ͘��Ŷ�ŽƉĞŶͲĞŶĚĞĚ�ƋƵĞƐƚŝŽŶŶĂŝƌĞ�ǁĂƐ�ƵƐĞĚ͘

&ROODERUDWLYH OHDUQLQJ DV D WHDFKLQJ PHWKRG ZDV DSSOLHG
WR D FRXUVH WR LPSURYH VWXGHQWV¶PRWLYDWLRQ WR OHDUQ LVVXH
LQ GHSWK� $IWHU WKH HQG RI WKH FRXUVH� DQ HYDOXDWLRQ ZDV
GRQH ZLWK D VDPSOH RI VWXGHQWV WR DVVHVV WKH
HIIHFWLYHQHVV DQG ZD\V IRU LPSURYHPHQW� 0RVW VWXGHQWV
ZHUH SRVLWLYH DERXW WKH DSSURDFK DQG RIIHUHG
VXJJHVWLRQV IRU LPSURYHPHQW�

)XWXUH 'HYHORSPHQWV
ඹ 3ULRU�GLVWULEXWLRQ�RI�KDQGRXWV�

ය 5DQGRP�DVVLJQPHQW�RI�VWXGHQWV�WR�JURXSV�

ර $WWHQWLRQ�WR�LQGLYLGXDO�FRQWULEXWLRQ�WR�JURXSV�

'ĞƌůĂĐŚ͕ :ĞĂŶŶĞ͘ ;ϭϵϵϰͿ͘ /Ɛ ƚŚŝƐ ĐŽůůĂďŽƌĂƚŝŽŶ͍͘ EĞǁ
�ŝƌĞĐƚŝŽŶƐ ĨŽƌ dĞĂĐŚŝŶŐ ĂŶĚ >ĞĂƌŶŝŶŐ͘ ϭϵϵϰ
;ϱϵͿ͗ϱ Ͳ ϭϰ͘ ϭϬ͘ϭϬϬϮͬƚů͘ϯϳϮϭϵϵϰϱϵϬϯ͘

5HIHUHQFHV

,QFUHDVH�VWXGHQWV¶�PRWLYDWLRQ�WR�
OHDUQ�

(QFRXUDJH�VWXGHQWV�WR�SUREH�
GHHSHU�LQWR�LVVXHV�IRU�NQRZOHGJH�

'HYHORS�VNLOOV�IRU�FRRSHUDWLRQ��
FRPPXQLFDWLRQ�DQG�LQWHUDFWLRQ��

2XWFRPHV
ඹ tKDW�GR�\RX�WKLQN�RI�WKH�&/�ŵĞƚŚŽĚ"

x�([FHOOHQW�
x0DNHV�VWXGHQWV�DFWLYH��H[SUHVV�RSLQLRQV��
FRPSHWLWLYH�

x 'LVWULEXWHV�WDVN�DPRQJ�VWXGHQWV�LQ�D�JURXS�
DFFRUGLQJ�WR�VNLOOV�

Z :KDW�GLG�\RX�JDLQ�IURP�WKLV�PHWKRG"�
x.QRZOHGJH�
x5HVHDUFK�DQG�FRRUGLQDWLRQ�VNLOOV�
x6HOI�FRQILGHQFH�
x6NLOOV�IRU�FRRSHUDWLRQ�DQG�OHDGHUVKLS�

ර :KDW�LPSURYHG�LQ�WHUPV�RI�OHDUQLQJ�DQG�
GHYHORSPHQW�LQ�FDUU\LQJ�RXW�WKH�UHVHDUFK�
SURMHFW"

x&RPPXQLFDWLRQ�VNLOOV�
x /HDGHUVKLS�VNLOOV�
x5HVHDUFK�DQG�ZULWLQJ�VNLOOV�

඼ :RXOG�\RX�OLNH�WR�DSSO\�WKLV�PHWKRG�DJDLQ�LQ�
DQRWKHU�FRXUVH"

x$OO�VWXGHQWV�VDLG�µ\HV¶��H[FHSW�RQH��ZKR�
VDLG�KH�SUHIHUV�WR�ZRUN�DORQH�

ල :KDW�DUH�WKH�SURV�DQG�FRQV�RI�XVLQJ�WKH�
PHWKRG�RI��H[SHUW�JURXSV�"

඾ :KDW�GR�\RX�WKLQN�DERXW��LPSURYLQJ�WKH�
PHWKRG�RI�OHDUQLQJ�"

x5DQGRP DVVLJQPHQW RI VWXGHQWV WR JURXSV�
x'LVWULEXWLRQ RI KDQGRXWV EHIRUH OHFWXUH�

,PSDFW

ඹ 0RVW VWXGHQWV ZHUH SRVLWLYH DERXW WKH LPSDFW�

ය 2QO\�RQH�VWXGHQW�GLVDJUHHG��+H�VDLG�KH�ZDV�
PRUH�FRPIRUWDEOH�ZRUNLQJ�DORQH�

&ROODERUDWLYH�/HDUQLQJ��3UDFWLFH�DQG�)HHGEDFN
'U��)DH] $O�6KLKUL��3URIHVVRU�DQG�&KDLU��'HSW��RI�8UEDQ�DQG�5HJLRQDO�3ODQQLQJ

&ROOHJH�RI�$UFKLWHFWXUH�DQG�3ODQQLQJ

$EVWUDFW 5HVHDUFK2EMHFWLYHV

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

3URV &RQV

'HYHORSV�FRRSHUDWLRQ��

UHVHDUFK��SUHVHQWDWLRQ�

VNLOOV

6WLPXODWHV�DFWLYH�

OHDUQLQJ

5DLVHV�GLYHUVLW\�RI�

LGHDV

2YHU�GHSHQGHQFH�RQ�

VRPH�PHPEHUV�RI�

JURXS

)DWLJXH�DW�HQG�RI�FODVV

:RUNORDG�RQ�VWXGHQWV

$VVHVV�HIIHFWLYHQHVV�RI�&/�

,GHQWLI\�ZD\V�IRU�LPSURYHPHQW�



7KH�LPSDFW�RI�HDUO\�YHUVXV�ODWH�FOLQLFDO�H[SRVXUH�RQ�5HVSLUDWRU\�&DUH��5&��VWXGHQWV¶�FOLQLFDO�

OHDUQLQJ�VNLOOV�DW�,$8
'U��1RRU�$O�.KDWKODQ��$VVLVWDQW�3URIHVVRU

&ROOHJH�RI�$SSOLHG�0HGLFDO�6FLHQFHV��,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

7DEOH����6LJQLILFDQW�GLIIHUHQFH�EHWZHHQ�(&(�DQG�/&(�IRU�
DFWXDO�DQG�H[SHFWHG�H[SHULHQFHV���

&OLQLFDO HQYLURQPHQW HGXFDWLRQ LQFOXGLQJ SUDFWLFDO DQG

FOLQLFDO VNLOOV H[SRVXUH DQG WUDLQLQJ LV DQ HVVHQWLDO SDUW RI

WKH FXUULFXOXP IRU PHGLFDO DQG DOOLHG KHDOWK SURIHVVLRQ

VWXGHQWV LQFOXGLQJ 5HVSLUDWRU\ &DUH �5&� VWXGHQWV DW ,$8�

7KH QDWXUH DQG WLPLQJ RI FOLQLFDO HGXFDWLRQ LQ DGGLWLRQ WR

WKH DYDLODELOLW\ RI FDSDEOH FOLQLFDO LQVWUXFWRUV DUH FUXFLDO

IDFWRUV WKDW SOD\ D YLWDO UROH LQ VWXGHQW¶V FOLQLFDO OHDUQLQJ

H[SHULHQFHV DQG VNLOOV GHYHORSPHQW LQ DOO KHDOWKFDUH

GLVFLSOLQH �&KDQ� ������ $FFRUGLQJ WR 0DILQHMDG HW DO�

������ VWDUWLQJ FOLQLFDO H[SRVXUH LQ WKH HDUO\ \HDUV RI DQ\

SURJUDP FDQ HQKDQFH VWXGHQWV¶ SHUFHSWLRQ RI WKH UROH WKDW

WKH\ ZLOO SHUIRUP LQ WKH IXWXUH ������� 7KH FXUUHQW

SUDFWLFH LQ 5& GHSDUWPHQW LV WR VWDUW FOLQLFDO SUDFWLFH DV

HDUO\ DV WKH VHFRQG VHPHVWHU RI WKH VHFRQG \HDU� +RZHYHU�

UHFHQWO\ GXH WR WKH VKRUWDJH RI FOLQLFDO LQVWUXFWRUV LQ 5&

GHSDUWPHQW ZH ZHUH HQIRUFHG DV DGPLQLVWUDWRUV WR GHOD\

WKH VWDUW RI FOLQLFDO WUDLQLQJ IRU RQH EDWFK RI VWXGHQWV WR

EHFRPH LQ WKH ILUVW VHPHVWHU RI WKHLU WKLUG \HDU� 7KLV

FKDQJH XUJH WKH QHHG IRU IXUWKHU LQYHVWLJDWLRQ WR PHDVXUH

WKH FRQVHTXHQFHV RI VXFK DFWLRQ�

2YHUYLHZ

7KLV�VWXG\�DLPV�WR�GHWHUPLQH�WKH�LPSDFW�RI�HDUO\�FOLQLFDO�

H[SRVXUH��(&(��YHUVXV�ODWH�FOLQLFDO�H[SRVXUH��/&(��RQ�

5&�VWXGHQWV¶�FOLQLFDO�OHDUQLQJ�VNLOOV��7KH�REMHFWLYHV�DUH�

�� 7R�H[SORUH�LI�GLIIHUHQFHV�LQ�SHUFHSWLRQV�DQG�FOLQLF�

SUDFWLFH�JUDGHV�H[LVW�EHWZHHQ�(&(�DQG�/&(�JURXSV�

�� 7R�GHWHUPLQH�ZKHWKHU�HDUO\�RU�ODWH�FOLQLFDO�H[SRVXUH�

VWUDWHJ\�LQ�FOLQLFDO�WUDLQLQJ�LV�PRUH�HIIHFWLYH��

6WXG\�$LPV�DQG�2EMHFWLYHV

$ FURVV�VHFWLRQDO REVHUYDWLRQDO VWXG\ ZDV FRQGXFWHG

ZLWKLQ WKH DFDGHPLF \HDU RI ���������� $ VDPSOH RI

(LJKW\�IRXU VWXGHQWV ZHUH HQUROOHG IURP WKH %DFKHORU

RI 6FLHQFH LQ 5& SURJUDP� ZKR HLWKHU KDG (&( DQG

/&(� 'DWD ZHUH FROOHFWHG IURP 5& VWXGHQWV ZKLFK

LQFOXGHG D FOLQLFDO OHDUQLQJ HQYLURQPHQW LQYHQWRU\

�&/(,� SUH�YDOLGDWHG TXHVWLRQQDLUH FRQVLVWLQJ RI ��

LWHPV WKDW ZDV XVHG DQG FODVVLILHG LQWR DFWXDO DQG

H[SHFWHG FOLQLFDO H[SRVXUH� DQG FOLQLF SUDFWLFH FRXUVH

JUDGHV� 7KH GDWD ZHUH DQDO\]HG XVLQJ 6366 �� DQG ��

DQG 35,60 �� 0DQQ�:KLWQH\ DQG .UXVNDO�:DOOLV WHVWV

ZHUH XVHG� 5HVXOWV ZHUH FRQVLGHUHG VWDWLVWLFDOO\

VLJQLILFDQW LI WKH 3 YDOXH LV � �����

5HVHDUFK�$FWLYLW\

7KH ILQGLQJ VKRZHG WKDW WKHUH ZDV QR VLJQLILFDQW

GLIIHUHQFH EHWZHHQ (&( DQG /&(� LQ UHJDUG WR FOLQLF

SUDFWLFH JUDGHV� ZKLOH WKHUH ZDV D VLJQLILFDQW

GLIIHUHQFH LQ WKHLU SHUFHSWLRQV� :H VXJJHVW

FRQGXFWLQJ D ODUJHU VWXG\ WKDW LQYHVWLJDWH WKH VWDWXV RI

FOLQLFDO HGXFDWLRQ PRUH EURDGO\ DQG DPRQJ ODUJHU

VDPSOH VL]H IURP GLIIHUHQW VFKRROV LQ WKH NLQJGRP�

&RQFOXVLRQ

$FWXDO�([SHULHQFH
����
ŵĞĂŶ�
ƌĂŶŬ

>���
ŵĞĂŶ�
ƌĂŶŬ

ф�W�

ǀĂůƵĞ
,�SD\�DWWHQWLRQ�WR�WKH�
FRPPXQLFDWLRQ�DPRQJ�
VWDII�

ϰϭ͘ϱϰ ϯϮ͘ϰϬ Ϭ͘Ϭϰϳ

7KLV�FOLQLFDO�SODFHPHQW�LV�
D�ZDVWH�RI�WLPH�

Ϯϵ͘ϯϴ ϰϬ͘ϯϭ Ϭ͘ϬϮϯ

7KLV�LV�D�GLVRUJDQL]HG�
FOLQLFDO�SODFHPHQW�

Ϯϱ͘ϱϳ ϰϮ͘ϳϵ Ϭ͘ϬϬϬ

7KH�SUHFHSWRU�V��VHOGRP�
JR�DURXQG�WDONLQJ�WR�PH�

Ϯϳ͘ϲϴ ϰϭ͘ϰϮ Ϭ͘ϬϬϰ

,�KDYH�OLWWOH�RSSRUWXQLW\�WR�
SXUVXH�P\�LQWHUHVWV�

Ϯϴ͘ϵϱ ϰϬ͘ϱϵ Ϭ͘Ϭϭϰ

([SHFWHG�([SHULHQFH
(&(�
PHDQ�
UDQN

/&(�
PHDQ�
UDQN

��3�

YDOXH

,�SXW�HIIRUW�LQWR�ZKDW�,�GR� ϰϮ͘ϰϲ ϯϭ͘ϳϵ Ϭ͘Ϭϭϰ

,�DP�GLVVDWLVILHG�ZLWK�

ZKDW�LV�GRQH�

Ϯϵ͘ϳϵ ϰϬ͘Ϭϱ Ϭ͘ϬϯϬ

,�DP�JHQHUDOO\�DOORZHG�WR�
ZRUN�DW�P\�RZQ�SDFH�

ϰϭ͘ϴϮ ϯϮ͘Ϯϭ Ϭ͘Ϭϯϯ

7KH�SUHFHSWRU�V��WU\�
KLV�KHU�YHU\�EHVW�WR�KHOS�
PH�

ϰϭ͘ϱϰ ϯϮ͘ϰϬ Ϭ͘ϬϮϴ

,QQRYDWLYH�DFWLYLWLHV�DUH�
DOZD\V�DUUDQJHG�IRU�PH�

ϰϮ͘Ϯϵ ϯϭ͘ϵϭ Ϭ͘ϬϮϱ

7KH�SUHFHSWRU�V��KHOS�PH�
ZKHQHYHU�,�KDYH�WURXEOH�

ϰϭ͘ϴϮ ϯϮ͘Ϯϭ Ϭ͘ϬϮϯ

7KLV�LV�D�GLVRUJDQL]HG�
FOLQLFDO�SODFHPHQW�

Ϯϳ͘ϱϵ ϰϭ͘ϰϴ Ϭ͘ϬϬϯ

7KLV�FOLQLFDO�SODFHPHQW�LV�
ERULQJ�

Ϯϴ͘ϴϰ ϰϬ͘ϲϲ Ϭ͘ϬϭϬ

2XWFRPHV

(LJKW\�IRXU 5& VWXGHQWV ��� PDOHV DQG �� IHPDOHV�

ZHUH LQFOXGHG LQ WKLV VWXG\� 2I WKHP� �� VWXGHQWV ZHUH

(&( JURXS DQG �� VWXGHQWV ZHUH /&( JURXS� &OLQLF

SUDFWLFH JUDGHV �SUDFWLFDO DQG WKHRU\� ZHUH REWDLQHG IRU

DOO� +RZHYHU� RQO\ �� VWXGHQWV �������� FRPSOHWH

&/(, TXHVWLRQQDLUH� 2I WKHP� �� VWXGHQWV �������

ZHUH H[SRVHG WR FOLQLF HDUO\� DQG �� VWXGHQWV �������

ZHUH H[SRVHG WR FOLQLF ODWH� %DVHG RQ WKH FOLQLF

SUDFWLFH FRXUVH JUDGHV �SUDFWLFDO DQG WKHRUHWLFDO�� WKH

VWXG\ VKRZHG WKDW WKHUH ZDV QR VLJQLILFDQW GLIIHUHQFH

EHWZHHQ ERWK JURXSV �)LJXUH ���

%DVHG RQ WKH TXHVWLRQQDLUH� WKHUH ZHUH VWDWLVWLFDOO\
VLJQLILFDQW GLIIHUHQFHV EHWZHHQ (&( JURXS DQG /&(
JURXS LQ RQO\ � TXHVWLRQV DERXW WKHLU DFWXDO
H[SHULHQFH� DQG� � TXHVWLRQV IRU WKHLU H[SHFWHG
H[SHULHQFH �7DEOH ���

)LJXUH����&RPSDULVRQ�RI�FOLQLF�SUDFWLFH�JUDGHV�

5HIHUHQFHV�

&KDQ��'�6�.��������
'HYHORSPHQW�RI�DQ�LQQRYDWLYH�

WRRO�WR�DVVHVV�KRVSLWDO�OHDUQLQJ

HQYLURQPHQWV¶��1XUVH�(GXFDWLRQ�7RGD\������SS�����±

�����

0DILQHMDG��0�.����������
0HGLFDO�VWXGHQWV¶�DWWLWXGHV�

WRZDUGV�HDUO\�FOLQLFDO�H[SRVXUH�LQ�,UDQ¶��,QWHUQDWLRQDO�

-RXUQDO�RI�0HGLFDO�(GXFDWLRQ������SS�����±���

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\



$IWHU QRWLQJ DQG GRFXPHQWLQJ D GURS LQ PRWLYDWLRQ DQG
IRFXV� DFWLYH OHDUQLQJ ZDV XVHG IRU HDFK DQG HYHU\ FODVV
ZLWK DGYDQFHG�OHYHO VWXGHQWV LQ D ILUVW \HDU /HDUQLQJ 6NLOOV
&RXUVH� $FWLYH /HDUQLQJ� µGRLQJ¶ DQG µWKLQNLQJ¶ UDWKHU WKDQ
MXVW ZDWFKLQJ RU OLVWHQLQJ� ZDV XVHG WR WHDFK DQG SUDFWLFH
HDFK FRQFHSW LQ WKH FRXUVH� $IWHU WKH FRXUVH� WKH VWXGHQWV
ZHUH VXUYH\HG WR UHFHLYH IHHGEDFN RQ WKH LQWHUYHQWLRQ RI
DFWLYH OHDUQLQJ ZLWK ��� �Q ��� UHSRUWLQJ WKH LPSRUWDQFH
RI DFWLYLWLHV LQ WKHLU OHDUQLQJ )XUWKHU� WKH VWXGHQW
SHUIRUPDQFH RQ WKH ILQDO H[DP DQG SURMHFWV ZDV H[FHOOHQW
RYHUDOO�

2YHUYLHZ

,Q 7HUP �� ����� P\ KLJK�OHYHO VWXGHQWV EHJDQ ORVLQJ
IRFXV� DQG XVLQJ WKHLU GHYLFHV PRUH RIWHQ WKDQ QRUPDO� 6R�
WKH FODVV FRPSOHWHG D µWDNLQJ \RXU WHPSHUDWXUH¶ IRUPDWLYH
DVVHVVPHQW� ZKLFK JDYH VWXGHQW IHHGEDFN RQ WKHLU
SHUFHSWLRQV RI WKH FRXUVH� 7KH VWXGHQWV ZURWH� LQ RQH IRUP
RU DQRWKHU� WKDW WKH\ QHHGHG PRUH µJURXS ZRUN�¶ µWHFK
DSSOLFDWLRQV RU JDPHV�¶ DQG µDFWLYLWLHV�¶ $V D UHVXOW� ,
GHFLGHG WR WHDFK WKH /HDUQLQJ 6NLOOV FRXUVH HQWLUHO\
WKURXJK DFWLYH OHDUQLQJ²VWXGHQW�OHG DFWLYLWLHV IRU WKH
VHFRQG KDOI RI 7HUP ��

� 6KRUW�7HUP��8VH�PRUH�KDQGV�RQ�WHDFKLQJ�LQ�IXWXUH�
FODVVHV�ZLWK�HYHQ�PRUH�DFWLYLWLHV�

� 0HGLXP�7HUP���&UHDWH�PRUH�DFWLRQ�UHVHDUFK�RQ�
DFWLYH�OHDUQLQJ�VSHFLILFDOO\�IRFXVHG�RQ�µDFWLQJ�RXW¶�
FRQFHSWV�

� /RQJ�WHUP���$SSO\�WR�DOO�RI P\�WHDFKLQJ�DQG�OHDUQLQJ�
HQGHDYRUV�LQ�WKH�FODVVURRP�DQG�'HDQVKLS²FROOHFW�
ORQJ�WHUP�GDWD�IRU�SXEOLFDWLRQ�LQ�WKLV�DUHD�

� &HQWHU IRU 5HVHDUFK RQ /HDUQLQJ DQG 7HDFKLQJ DW WKH
8QLYHUVLW\ RI 0LFKLJDQ� 86�

� &HQWUH IRU 7HDFKLQJ ([FHOOHQFH DW WKH 8QLYHUVLW\ RI
:DWHUORR� &DQDGD�

� 0F&DUWK\� -� 3�� 	 $QGHUVRQ� /� ������� $FWLYH OHDUQLQJ
WHFKQLTXHV YHUVXV WUDGLWLRQDO WHDFKLQJ VW\OHV� 7ZR
H[SHULPHQWV IURP KLVWRU\ DQG SROLWLFDO VFLHQFH�
,QQRYDWLYH +LJKHU (GXFDWLRQ� ������ ��������

� 3ULQFH� 0� ������� 'RHV $FWLYH /HDUQLQJ :RUN" $
5HYLHZ RI WKH 5HVHDUFK� -RXUQDO RI HQJLQHHULQJ
HGXFDWLRQ� ������ ��������

� 6LOEHUPDQ� 0� ������� $FWLYH /HDUQLQJ� ��� 6WUDWHJLHV
7R 7HDFK $Q\ 6XEMHFW� 'HV 0RLQHV� ,$� 3UHQWLFH�+DOO�

,PSURYH�VWXGHQW�PRWLYDWLRQ�WR�
DWWHQG�DQG�EH�DWWHQWLYH�LQ�WKH�
/HDUQLQJ�6NLOOV�&RXUVH�

7HDFK�E\�DFWLYHO\�GRLQJ�WKH�
FRQFHSWV��QRW�VSHDNLQJ�DERXW�
WKHP�

8VH�VWXGHQW�DSSOLFDWLRQ�WKURXJKRXW�
HDFK�DQG�HYHU\ FODVV�ZLWK�
DFWLYLWLHV�WKDW�UHTXLUH�KLJKHU�RUGHU�
WKLQNLQJ�VNLOOV�

ඹ ([SHFWHG RXWFRPHV WKDW ZHUH DFKLHYHG�
9 ,QFUHDVHG PRWLYDWLRQ LQGLFDWHG E\ EHKDYLRU�
9 ,QFUHDVHG OHDUQLQJ LQGLFDWHG E\ VWURQJ

SHUIRUPDQFH�

ය 8QH[SHFWHG 2XWFRPHV�
9 6K\ RU KHVLWDQW VWXGHQWV SDUWLFLSDWHG PRUH�
9 0RVW VWXGHQWV H[SHFWHG PRUH DFWLYLWLHV DV

VKRZQ E\ WKH VXUYH\�
9 6WXGHQWV EHJDQ WR NQRZ ZKDW DFWLYLWLHV

VSHFLILFDOO\ HQKDQFHG WKHLU OHDUQLQJ �L�H�
GLVFXVVLRQ� UROH SOD\� JDPHV� HWF���

,PSDFW
6WXGHQWV IHOW YHU\ VWURQJO\ DERXW WKH XVH RI DFWLYH
OHDUQLQJ LQ WKUHH ZD\V�

� %\ DVNLQJ WKH VWXGHQWV WKHLU RSLQLRQV DQG IHHGEDFN� LW
PDGH D SRVLWLYH LPSDFW RQ WKH IDFXOW\�VWXGHQW
UDSSRUW� WKH OHDUQLQJ HQYLURQPHQW� DQG LPSURYHG
PRWLYDWLRQ LQ WKH FODVV�

� 6WXGHQWV�EHJDQ�WR�XQGHUVWDQG�WKH�LPSRUWDQFH�RI�
TXHVWLRQLQJ�DQG�DFWLYHO\�WKLQNLQJ�DERXW�WKH�FRQFHSWV�
WKURXJK�DFWLYLWLHV�

� )LQDOO\��DV�VKRZQ�EHORZ��WKH�VWXGHQWV�JDYH�SRVLWLYH�
IHHGEDFN�DQG�IHOW�WKH\�OHDUQHG�PRUH�WKURXJK�DQ�
DFWLYLW\�OHG��KDQGV�RQ�FODVVURRP�

5HVHDUFK�LQ�$FWLRQ��0RWLYDWLQJ�WKH�0RWLYDWHG�6WXGHQWV
'U�� 3KLOOLQH 'HUDQH\��9LFH�'HDQ�IRU�4XDOLW\�DQG�$VVLVWDQW�3URIHVVRU

'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

$EVWUDFW

� $FWLYH�7HDFKLQJ�RI�
HDFK�DQG�HYHU\
FRQFHSW�ZLWK�VHYHUDO�
DFWLYLWLHV��YHU\�VKRUW�
OHFWXUHV�

/HDUQLQJ�
,QWHUYHQWLR

Q

� 'DLO\�JURXS�ZRUN��(G�
WHFK��PRYHPHQW��
GLVFXVVLRQV��UROH�SOD\V��
FDVH�VWXGLHV

$SSOLFDWLRQ

� 7HVW�UHVXOWV
� 6XUYH\
� 6WXGHQW�
FRPPHQWV

$QDO\VLV�
7RROV

¶�

5HVHDUFK�$FWLYLW\

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

/RQJ�7HUP�
0HGLXP�7HUP

6KRUW�7HUP

� /ŵƉƌŽǀĞ�DŽƚŝǀĂƚŝŽŶ

� �ĐƚŝǀĞ�dĞĂĐŚŝŶŐ

�^ƚƵĚĞŶƚ�>ĞĂƌŶŝŶŐ�ĂŶĚ��ƉƉůŝĐĂƚŝŽŶ

zĞƐ
ϳϵй

�ŽŶΖƚ�
<ŶŽǁ
Ϯϭй

�ŽĞƐ�ĂĐƚŝǀĞ�ůĞĂƌŶŝŶŐ�ŚĞůƉ�ǇŽƵ�ůĞĂƌŶ�
ŵŽƌĞ͍

ϲϳ
zĞƐ͕�
DŽƌĞ�
WůĞĂƐĞ͘ϯϯ

EŽ͕�/ƚΖƐ�
�ŶŽƵŐŚ͘

Ϭ

ϮϬ

ϰϬ

ϲϬ

ϴϬ

hƐĞ�ŵŽƌĞ�ĂĐƚŝǀŝƚŝĞƐ�ŝŶ�ĐůĂƐƐ͍

5HVHDUFK�2EMHFWLYH

5HVHDUFK�'HYHORSPHQW
5HIHUHQFHV

5HVHDUFK�2XWFRPHV



,PSDFW�RI�,QGLYLGXDOL]HG�&RQVWUXFWLYH�)HHG�IRUZDUG�RQ�6WXGHQWV�6SHDNLQJ��6NLOO�
'HYHORSPHQW
0LPRXQ�0HOOLWL��3K'

8QLYHUVLW\�RI�,PDP�$EGXOUDKPDQ��'HDQVKLS�RI�3UHSDUDWRU\�<HDU

0(7+2'2/2*<

&21&/86,216

',6&866,215(68/76�$1'�',6&866,21

5()(5(1&(6

&217$&7

)LJXUH����6WXGHQWV¶�DYHUDJH�JUDGHV�SHU�ORFDWLRQ�DQG�WHVW�

'U��0LPRXQ 0HOOLWL
(QJOLVK�'HSDUWPHQW��'3<��,$8��.6$
(PDLO��PPHOOLWL#LDX�HGX�VD
3KRQH����������������

WƌŽǀŝĚŝŶŐ ĐŽŶƐƚƌƵĐƚŝǀĞ ĨĞĞĚĨŽƌǁĂƌĚ͕ ǁŚŝĐŚ ŝƐ ŐƵŝĚŝŶŐ
ƐƚƵĚĞŶƚƐ͛ ůĞĂƌŶŝŶŐ ďĂƐĞĚ ŽŶ ƉĞƌĨŽƌŵĂŶĐĞ ĚĂƚĂ͕ ƚŽ ƐƚƵĚĞŶƚƐ
ŝƐ ĐŽŶƐŝĚĞƌĞĚ ĞǀĞŶ ŵŽƌĞ ŝŵƉŽƌƚĂŶƚ ƚŚĂŶ ůĞĐƚƵƌŝŶŐ͘
WƌĞǀŝŽƵƐ ƌĞƐĞĂƌĐŚ ŚĂƐ ƐŚŽǁŶ ƚŚĂƚ ŝƚƐ ǀĂůƵĞ ĚŽĞƐ ŶŽƚ ŽŶůǇ
ůŝĞ ŝŶ ĂůůŽǁŝŶŐ ƐƚƵĚĞŶƚƐ ƚŽ ŬŶŽǁ ƚŚĞŝƌ ŵŝƐƚĂŬĞƐ͕ ďƵƚ ĂůƐŽ
ŝĚĞŶƚŝĨǇ ĂŶĚ ƌĞǁĂƌĚ ƐƉĞĐŝĨŝĐ ƋƵĂůŝƚŝĞƐ ŝŶ ƐƚƵĚĞŶƚ ǁŽƌŬ͕
ŐƵŝĚĞ ƐƚƵĚĞŶƚƐ ŽŶ ǁŚĂƚ ƐƚĞƉƐ ƚŽ ƚĂŬĞ ƚŽ ŝŵƉƌŽǀĞ͕ ĂŶĚ
ĚĞǀĞůŽƉ ƚŚĞŝƌ ĐĂƉĂďŝůŝƚǇ ƚŽ ŵŽŶŝƚŽƌ͕ ĞǀĂůƵĂƚĞ ĂŶĚ ƌĞŐƵůĂƚĞ
ƚŚĞŝƌ ŽǁŶ ůĞĂƌŶŝŶŐ ;EŝĐŽů͕ ϮϬϭϬͿ͘ /Ŷ ŽƌĚĞƌ ƚŽ ŐŝǀĞ ůĞĂƌŶĞƌƐ
ƚŚĞ ŽƉƉŽƌƚƵŶŝƚǇ ƚŽ ƌĞĂůŝǌĞ ƚŚĞƐĞ ŐŽĂůƐ͕ Ă ƌĞŵĞĚŝĂů ƉƌŽŐƌĂŵ
ŚĂƐ ďĞĞŶ ƐĞƚ ŝŶ ƉůĂĐĞ ďǇ ƚŚĞ ŽĨĨŝĐĞ ŽĨ �ƐƐŝƐƚĂŶƚ
�ĞƉĂƌƚŵĞŶƚ �ŚĂŝƌ ĨŽƌ �ǆĂŵŝŶĂƚŝŽŶ ĂŶĚ �ƐƐĞƐƐŵĞŶƚ
;�����Ϳ Ăƚ �ĞĂŶƐŚŝƉ ŽĨ WƌĞƉĂƌĂƚŽƌǇ zĞĂƌ͕ /�h͕ <^�͘ � ƚŽƚĂů
ŽĨ ϭϲϳ ƐƚƌƵŐŐůŝŶŐ ƐƚƵĚĞŶƚƐ ĨƌŽŵ ĚŝĨĨĞƌĞŶƚ ůŽĐĂƚŝŽŶƐ͕
ĂĐĂĚĞŵŝĐ ƚƌĂĐŬƐ͕ ůĞǀĞůƐ͕ ĂŶĚ ŐĞŶĚĞƌƐ ŚĂǀĞ ďĞĞŶ ƐĞůĞĐƚĞĚ͕
ĐŽŶƚĂĐƚĞĚ͕ ĂŶĚ ŐŝǀĞŶ ŝŶĚŝǀŝĚƵĂů ĨĞĞĚĨŽƌǁĂƌĚ ƐĞƐƐŝŽŶƐ ŽŶ
ĞůĞŵĞŶƚƐ ŽĨ ƚŚĞŝƌ ƐƚƌĞŶŐƚŚƐ ĂŶĚ ĂƌĞĂƐ ŽĨ ŝŵƉƌŽǀĞŵĞŶƚ ďǇ
ƚĞĂĐŚĞƌƐ͘ �ŽŵƉĂƌŝŶŐ ƚŚĞ ƉƌĞ ĂŶĚ ƉŽƐƚͲƚĞƐƚƐ ĐŽŶĚƵĐƚĞĚ ƚŽ
ƚŚĞŵ ƐŚŽǁĞĚ Ă ƌĞŵĂƌŬĂďůĞ ŝŵƉƌŽǀĞŵĞŶƚ ŝŶ ƚŚĞ ŐƌĂĚĞƐ ŽĨ
ƚŚĞƐĞ ƐƚƵĚĞŶƚƐ͘ ZĞĨůĞĐƚŝǀĞ ĨĞĞĚďĂĐŬ ĂůƐŽ ŐĂƚŚĞƌĞĚ ĨƌŽŵ
ƚŚĞƐĞ ƐƚƵĚĞŶƚƐ ƐŚŽǁ ƚŚĂƚ ƚŚĞǇ ŚĂǀĞ ĐůĂŝŵĞĚ ƚŽ ŚĂǀĞ
ĞŶŽƌŵŽƵƐůǇ ďĞŶĞĨŝƚƚĞĚ ĨƌŽŵ ƚŚĞ ƐƉĞĂŬŝŶŐ ƌĞŵĞĚŝĂů
ƐĞƐƐŝŽŶƐ͘ &ĞĞĚďĂĐŬ ĐŽůůĞĐƚĞĚ ĨƌŽŵ ƚĞĂĐŚĞƌƐ ĂŶĚ ƌĞƐŽƵƌĐĞ
ĐĞŶƚĞƌ ĐŽŽƌĚŝŶĂƚŽƌƐ ƚŽŽ ƐŚŽǁĞĚ ƚŚĂƚ ŶŽƚ ŽŶůǇ ƐƚƵĚĞŶƚƐ
ďĞŶĞĨŝƚƚĞĚ ĨƌŽŵ ƚŚĞ ŝŶŝƚŝĂƚŝǀĞ ďƵƚ ĂůƐŽ ŝŶƐƚƌƵĐƚŽƌƐ
ƚŚĞŵƐĞůǀĞƐ ǁŚŽ ĐůĂŝŵĞĚ ƚŚĞ ĞǆƉĞƌŝŵĞŶƚ ĂƐƐŝƐƚĞĚ ƚŚĞŵ ŝŶ
ŵĂŬŝŶŐ ƐƵƌĞ ƐƚƵĚĞŶƚƐ ƌĞĂĐŚ ƚŚĞ ŝŶƚĞŶĚĞĚ ůĞĂƌŶŝŶŐ
ŽƵƚĐŽŵĞƐ͘ dŚĞƐĞ ƌĞƐƵůƚƐ ŝŵƉůǇ ƚŚĂƚ ƉĞƌƐŽŶĂůŝǌĞĚ
ĐŽŶƐƚƌƵĐƚŝǀĞ ĨĞĞĚĨŽƌǁĂƌĚ ŐŝǀĞŶ ƚŽ ůĞĂƌŶĞƌƐ ŝƐ ŽĨ
ƉĂƌĂŵŽƵŶƚ ŝŵƉŽƌƚĂŶĐĞ ĂŶĚ ĞĨĨŝĐĂĐǇ ŝŶ ŝŵƉƌŽǀŝŶŐ ƐƚƵĚĞŶƚƐ
ŐƌĂĚĞƐ ĂŶĚ ĐŚĂŶŐŝŶŐ ƚĞĂĐŚĞƌƐ ƉƌĂĐƚŝĐĞ ĂƐ ǁĞůů ĂƐ ůĞĂƌŶĞƌƐ
ďĞŚĂǀŝŽƌ͘

�� &RPSDUDWLYH VWXG\�
5HVXOWV� DV FOHDUO\ VKRZQ LQ )LJXUH � EHORZ� LQGLFDWH WKDW FRPSDULQJ
VWXGHQWV¶ JUDGH EHIRUH DQG DIWHU WKH UHPHGLDO SURJUDP� WKHUH LV D
UHPDUNDEOH LQFUHDVH LQ VWXGHQW¶ DYHUDJH VFRUHV� 7KH DYHUDJH VFRUH RI DOO
VWXGHQWV FRQFHUQHG ZLWK WKH VWXG\ LQFUHDVHG IURP ��� WR ��� RXW RI ���
7KLV PHDQV WKDW WKH DYHUDJH SURJUHVV PDGH LV ��� RXW RI ��� ZKLFK
GHILQLWHO\ VKRZV WKH LPSDFW RI WKH FRQVWUXFWLYH LQGLYLGXDO IHHGIRUZDUG
SURYLGHG E\ WHDFKHUV WR VWUXJJOLQJ VWXGHQWV ZKR SDUWLFLSDWHG LQ WKH
UHPHGLDO SURJUDP� ,W FOHDUO\ LQGLFDWHV WKDW SHUVRQDO IRFXVHG IHHGIRUZDUG
WKDW LV EDVHG RQ VWXGHQWV¶ GHWDLOHG VFRUHV LV HIIHFWLYH LQ KHOSLQJ WKHP
UHDOL]H SRVLWLYH DVSHFWV RI WKHLU SHUIRUPDQFH DQG HOHPHQWV WKDW QHHG
LPSURYHPHQW� *LYLQJ WKH VWXGHQWV WKH FKDQFH WR GLVFXVV WKHLU GHWDLOHG
JUDGHV XVLQJ WKH UXEULF XWLOL]HG LQ JUDGLQJ �&RQWHQW� 2UJDQL]DWLRQ�
6HQWHQFH VWUXFWXUH DQG JUDPPDU� 9RFDEXODU\ DQG LGLRPV� DQG PHFKDQLFV
DQG VSHOOLQJ� SURYLGHG WKHP ZLWK DQ RSSRUWXQLW\ IRU OHDUQLQJ DQG
DVVHVVPHQW� 7KLV NLQG RI IRUPDWLYH IHHGIRUZDUG LV PRVW YDOXDEOH LQ
LPSURYLQJ VWXGHQW SHUIRUPDQFH DV WKH IHHGIRUZDUG LV WLPHO\� FRQVWUXFWLYH
DQG DOLJQHG
ZLWK OHDUQLQJ RXWFRPHV DQG DVVHVVPHQW FULWHULD�

6WXGHQWV VKRZHG D JUHDW LQWHUHVW LQ WKH LQQRYDWLYH LGHD RI
5HPHGLDO 3URJUDP� 7KH\ FRQVLGHUHG LW DV DQ DGGLWLRQDO FKDQFH
WR LPSURYH WKHLU VSHDNLQJ VNLOOV� 7KH HGXFDWLRQDO DWPRVSKHUH
ZKLFK LV SURYLGHG DW WKH /56& DV ZHOO DV WKH HIIHFWLYH
DVVLVWDQFH SURYLGHG E\ DFDGHPLF DGYLVHUV DUH WKH FRUQHU VWRQH RI
WKH 5HPHGLDO 3URJUDP VXFFHVV� 7KH VWXGHQWV ZKR DUH HQUROOHG
LQ WKLV SURJUDP KDG WKH RSSRUWXQLW\ WR SUDFWLFH WKHLU ODQJXDJH
ZLWK RXU SURIHVVLRQDO DFDGHPLF VWDII DQG EHQHILWHG IURP WKHLU
LQVWUXFWLRQV HIILFLHQWO\�

0XVWDID�6DIDH\��/56&�FRRUGLQDWRU�DW�+HDOWK�WUDFN

��� VWUXJJOLQJ VWXGHQWV �ZKR VFRUHG EHORZ ���� IURP
GLIIHUHQW ORFDWLRQV� DFDGHPLF WUDFNV� OHYHOV� DQG
JHQGHUV KDYH EHHQ VHOHFWHG� FRQWDFWHG� DQG JLYHQ
LQGLYLGXDO IHHGIRUZDUG VHVVLRQV GXULQJ ZHHNO\
OHDUQLQJ VXSSRUW KRXUV E\ GLIIHUHQW (QJOLVK ODQJXDJH
WHDFKHUV RQ HOHPHQWV RI WKHLU VWUHQJWKV DQG DUHDV RI
LPSURYHPHQW E\ WHDFKHUV� 6WXGHQWV SURJUHVV LQ
6SHDNLQJ 7HVW � KDV EHHQ WUDFN WR LQYHVWLJDWH WKH
LPSDFW RI WKH UHPHGLDO VHVVLRQV� 7HDFKHUV DQG
VWXGHQWV KDYH UHIOHFWHG RQ WKHLU OHDUQLQJ DQG
H[SHULHQFH�

dŚĞƌĞ ŝƐ ŶŽ ĚŽƵďƚ ƚŚĂƚ ĨĞĞĚ ƵƉ ĂŶĚ ĨĞĞĚďĂĐŬ ĂƌĞ ǀĞƌǇ ŝŵƉŽƌƚĂŶƚ ŝŶ ůĞĂƌŶŝŶŐ͘
,ŽǁĞǀĞƌ͕ ĨĞĞĚĨŽƌǁĂƌĚ ŝƐ ŽĨ Ă ŐƌĞĂƚ ŝŵƉŽƌƚĂŶĐĞ ƚŽŽ ĂƐ ŝƚ ĚŽĞƐ ŶŽƚ ŽŶůǇ ĂůůŽǁ
ůĞĂƌŶĞƌƐ ƚŽ ƌĞĨůĞĐƚ ŽŶ ƚŚĞŝƌ ĂĐŚŝĞǀĞŵĞŶƚ ďƵƚ ĂůƐŽ ƉƌŽǀŝĚĞƐ ƚŚĞŵ ǁŝƚŚ ƚŚĞ
ŽƉƉŽƌƚƵŶŝƚǇ ƚŽ ƉƌĞƉĂƌĞ ĨŽƌ ĨƵƚƵƌĞ ĞǆĂŵŝŶĂƚŝŽŶƐ ďĂƐĞĚ ŽŶ ƌĞĂů ĂŶĚ ƐŽůŝĚ ĚĂƚĂ
ĂŶĚ ĨŽƌĞĐĂƐƚ ŽĨ ĨŽƌƚŚĐŽŵŝŶŐ ƚĂƐŬƐ ĂŶĚ ĂƐƐŝŐŶŵĞŶƚƐ͘ dŚĞƐĞ ŝŵƉůŝĐĂƚŝŽŶƐ ĐŽƵůĚ
ďĞ ĚƌŽǁŶ ĨƌŽŵ ƚŚĞ ĐƵƌƌĞŶƚ ƐƚƵĚǇ ǁŚŝĐŚ ƐƚĂƌƚĞĚ ĨƌŽŵ ƐƚƵĚĞŶƚƐ͛ ĞǆĂŵŝŶĂƚŝŽŶ
ĚĂƚĂ ĂŶĚ ƵƐĞĚ ůĞĂƌŶĞƌƐ͛ ĚŝƐĐƵƐƐĞĚ ŶĞĞĚƐ ƚŽ ƉƌŽǀŝĚĞ ƚŚĞŵ ǁŝƚŚ ĂĚĞƋƵĂƚĞ ĂŶĚ
ĐŽŶĐĞŶƚƌĂƚĞĚ ĨĞĞĚĨŽƌǁĂƌĚ ƚŚĂƚ ĞŶĂďůĞĚ ƚŚĞŵ ƚŽ ĞŶŚĂŶĐĞ ƚŚĞŝƌ ƐƉĞĂŬŝŶŐ ƐŬŝůůƐ
ŝŶ ƚŚĞ ĨŽůůŽǁŝŶŐ ĞǆĂŵ͘ /ƚ ŝƐ ƚƌƵĞ ƚŚĂƚ ŽƚŚĞƌ ĨĂĐƚŽƌƐ ŵĂǇ ŚĂǀĞ ŝŶƚĞƌǀĞŶĞĚ ĂŶĚ
ĐŽŶƚƌŝďƵƚĞĚ ŝŶ ƚŚĞ ĂĐŚŝĞǀĞŵĞŶƚ ƌĞĂůŝǌĞ ƐƵĐŚ ĂƐ ĐůĂƐƐƌŽŽŵ ƚƌĂŝŶŝŶŐ ĂŶĚ
ůĞĂƌŶĞƌƐ͛ ŝŶĐƌĞĂƐĞĚ ŵŽƚŝǀĂƚŝŽŶ ĂŶĚ ĐĂƉĂďŝůŝƚǇ͕ ďƵƚ ŝƚ ĐŽƵůĚ ďĞ ƐĂŝĚ ƚŚĂƚ ůĞĂƌŶĞƌƐ
ǁŚŽ ĂƚƚĞŶĚĞĚ ƚŚĞ ƌĞŵĞĚŝĂů ƐƉĞĂŬŝŶŐ ƉƌŽŐƌĂŵ ĂŶĚ ǁŚŽ ƐĐŽƌĞĚ ďĞůŽǁ ĂǀĞƌĂŐĞ
ŝŶ ƚŚĞ ĚŝĂŐŶŽƐƚŝĐ ƚĞƐƚ ŐƵĂƌĂŶƚĞĞĚ ƌĞĐĞƉƚŝŽŶ ŽĨ ĂƉƉƌŽƉƌŝĂƚĞ ŝŶƉƵƚ͕ ǁŚŝĐŚ
ĞŶĂďůĞĚ ƚŚĞŵ ƚŽ ŝŵƉƌŽǀĞ ƚŚĞŝƌ ƐƉĞĂŬŝŶŐ ƐŬŝůůƐ ĂŶĚ ƚĞƐƚ ƐĐŽƌĞƐ͘ dŚĞ ĨŽůůŽǁŝŶŐ
ƐƚĞƉ ƌĞƐĞĂƌĐŚŝŶŐ ƚŚŝƐ ƚŽƉŝĐ ŝƐ ŝŶĐƌĞĂƐŝŶŐ ƚŚĞ ƚŚƌĞƐŚŽůĚ ŽĨ ƐƚƵĚĞŶƚƐ ĐŽŶĐĞƌŶĞĚ
ǁŝƚŚ ƚŚĞ ƌĞŵĞĚŝĂů ƉƌŽŐƌĂŵ ƚŽ ďĞĐŽŵĞ ϲ ŝŶƐƚĞĂĚ ŽĨ ϰ ŽƵƚ ŽĨ ϭϬ ĂŶĚ ĐŽŵƉĂƌŝŶŐ
ƚŚĞ ƉƌŽŐƌĞƐƐ ŵĂĚĞ ďǇ ůĞĂƌŶĞƌƐ ǁŚŽ ĂƚƚĞŶĚ ƚŚĞ ƉƌŽŐƌĂŵ ǁŝƚŚ ůĞĂƌŶĞƌƐ ǁŚŽ ĚŽ
ŶŽƚ͘

+DWWLH� -� ������� ,QIOXHQFHV RQ 6WXGHQW /HDUQLQJ� $XFNODQG� 8QLYHUVLW\ RI

$XFNODQG�
1LFRO� '� ������� )URP PRQRORJXH WR GLDORJXH� LPSURYLQJ ZULWWHQ IHHGEDFN

SURFHVVHV LQ PDVV KLJKHU HGXFDWLRQ� $VVHVVPHQW DQG (YDOXDWLRQ LQ

+LJKHU (GXFDWLRQ ������ ���±����
6FRWW� 6� ������� ,PSURYLQJ 6WXGHQW VDWLVIDFWLRQ ZLWK )HHGEDFN� 5HSRUW RQ D

3URMHFW 8QGHUWDNHQ LQ WKH )DFXOWLHV RI $UWV 	 6RFLDO 6FLHQFHV DQG RI
/DZ DW 816:�

$,06�$1'�2%-(&7,9(6

7KH�SUHVHQW�VWXG\�DLPV�DW�
� 3URYLGLQJ�VWXGHQWV�ZLWK�RSSRUWXQLW\�RI�DVVHVVPHQW�EDVHG�

OHDUQLQJ
� 3URYLGLQJ�WHDFKHUV�ZLWK�RSSRUWXQLW\�WR�UHIOHFW�RQ�WKHLU�WHDFKLQJ�

SUDFWLFHV
� ,QWHJUDWLQJ�VWXGHQWV LQGLYLGXDO�QHHGV�ZLWK�OHDUQLQJ�RXWFRPHV�

DQG�H[DPLQDWLRQV�VFRUHV�LQ�JLYLQJ�FRQVWUXFWLYH�IHHGEDFN�WR�
OHDUQHUV�

6HW�XS

� )LOWHULQJ�VWXGHQWV�ZKR�REWDLQHG�OHVV�WKDQ������LQ�
6SHDNLQJ�'LDJQRVWLF�7HVW

� ([SODLQLQJ�UHGLDO�VHVVLRQV¶�SURFHGXUHV�WR�VWXGHQWV��
WHDFKHUV��DQG�OHDUQLQJ�UHVRXUFHV�FHQWHU�FRRUGLQDWRUV

([HFXWLRQ

� 3URYLGLQJ�VWXGHQWV�ZLWK�LQGLYLGXDOL]HG�FRQVWUXFWLYH�
IHHGEDFN�EDVHG�RQ�WKHLU�GHWDLOHG�VFRUHV�

� 7DNLQJ�DWWHQGDQFH�RI�SDUWLFLSDQWV�WR�WUDFN�WKHLU�
HYROXWLRQ

$QDO\VLV

� &RPSDULQJ�FRQFHUQHG�VWXGHQWV¶�VFRUHV�LQ�6SHDNLQJ�
GLDJQRVWLF�7HVW�ZLWK�WKHLU�VFRUHV�LQ�6SHDNLQJ�7HVW���

� $VNLQJ�VWXGHQWV�WR�UHIOHFW�RQ�WKH�UHPHGLDO�SURJUDP
� $VNLQJ�WHDFKHUV�WR�UHIOHFW�RQ�WKH�SURJUDP�DQG�WKHLU�
SUDFWLFH

,1752'8&7,21
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dĞƐƚ�ϭ�^ƉĞĂŬŝŶŐ��ǀĞƌĂŐĞ ^ƉĞĂŬŝŶŐ��ŝĂŐŶŽƐƚŝĐ��ǀĞƌĂŐĞ

���5HIOHFWLYH�DQDO\VLV�
7HDFKHUV�ZKR�KHOSHG�VWXGHQWV�UHDOL]H�WKHLU�VWUHQJWKV�DQG�ZRUN�RQ�
LPSURYLQJ�WKHLU�ZHDNQHVVHV�EHWZHHQ�WKH�WZR�WHVWV�KDYH�H[SUHVVHG�
WKHLU�VDWLVIDFWLRQ�ZLWK�WKH�ZD\��DWPRVSKHUH��DQG�TXDOLW\�RI�WKH�
IHHGEDFN�WKH\�KDYH�JLYHQ�WR�VWXGHQWV��7KUHH�WHDFKHUV�ZKR�SURYLGHG�
WKH�UHPHGLDO�VHVVLRQV�DQG��WKUHH�FRRUGLQDWRUV�ZKR�DGPLQLVWHUHG�WKH�
H[HFXWLRQ�RI�WKH�SURJUDP�KDYH�VHQW�WKHLU�UHIOHFWLRQV�RQ�WKH�SURMHFW��
$QDO\]LQJ�WKH�FRQWHQW�RI�WKHLU�HPDLOV�VKRHG�WKDW�WKH�SURJUDP�
DOORZHG�WHDFKHUV�WR�
� SURYLGH�VWXGHQWV�ZLWK�GHWDLOHG�IHHGEDFN�EDVHG�RQ�WKHLU�QHHGV
� GHHSHQ�WKHLU�XQGHUVWDQGLQJ�DQG�SUDFWLFH�RI�JLYLQJ�IHHGEDFN

7KH�UHPHGLDO�SURJUDP�LV�DOVR�UHSRUWHG�WR�KDYH�KHOSHG�VWXGHQWV�
� UHFHLYH�WDLORUHG�DQG�VSHFLILF�IHHGEDFN�EDVHG�RQ�WKHLU�DFWXDO�

ZHDNQHVVHV�LQ�D�UHDO�WHVW
� GHYHORS�WKHLU�VSHDNLQJ�VNLOO�GXULQJ�WKH�SUDFWLFH�ZLWK�WHDFKHUV�

DQG�OHDUQLQJ�KDELWV�WKDQNV�WR�WKH�WLSV�WKH\�UHFHLYHG

/ƚ ǁĂƐ Ă ŐƌĞĂƚ ŽƉƉŽƌƚƵŶŝƚǇ ĨŽƌ ƚŚĞ ƚĞĂĐŚĞƌƐ ƚŽ ƐƉĞŶĚ ŵŽƌĞ ƚŝŵĞ
ǁŝƚŚ ƚŚĞ ĂĨĨĞĐƚĞĚ ƐƚƵĚĞŶƚƐ ĂŶĚ ƉƌŽǀŝĚĞ ƚŚĞŵ ǁŝƚŚ ŝŶĚŝǀŝĚƵĂů
ĂŶĚ ĞǆĐůƵƐŝǀĞ ƚŝŵĞ ͕ ĐĂƌĞ͕ ŚĞůƉ ĂŶĚ ĂƚƚĞŶƚŝŽŶ ǁŚŝĐŚ ĐŽƵůĚ ŶŽƚ
ďĞ ƉŽƐƐŝďůĞ ŝŶ Ă Ϯ ͲŚŽƵƌ ĐůĂƐƐ ǁŝƚŚ ŽƚŚĞƌ ƐƚƵĚĞŶƚƐ͘ dŚĞ ƐƚƵĚĞŶƚƐ
ǁĞƌĞ ĂďůĞ ƚŽ ĂƉƉƌŽĂĐŚ ƚŚĞ ƚĞĂĐŚĞƌƐ ĞĂƐŝůǇ ĂŶĚ ƚĞĂĐŚĞƌƐ ĐŽƵůĚ
ŐŝǀĞ ŽŶĞͲ ŽŶͲ ŽŶĞ ͕ ĞůĂďŽƌĂƚĞĚ ĨĞĞĚďĂĐŬ ƚŽ ƚŚĞ ƐƚƵĚĞŶƚƐ ŽŶ ŚŽǁ
ƚŽ ŝŵƉƌŽǀĞ ĂŶĚ ƉŽůŝƐŚ ƚŚĞŝƌ ƐƉŽŬĞŶ ůĂŶŐƵĂŐĞ ͕ ĂŶĚ ĚŝƐĐƵƐƐ ƚŚĞŝƌ
ǁĞĂŬ ĂƌĞĂƐ ǁŚŝĐŚ ŶĞĞĚĞĚ ƚŚĂƚ ĞǆƚƌĂ ĚŽƐĂŐĞ

$\HVKD�*XOUDL]��/56&�FRRUGLQDWRU�DW�(QJLQHHULQJ�WUDFN



&ůŝƉƉĞĚ ĐůĂƐƐƌŽŽŵ ŝƐ ŽŶĞ ǁŚĞƌĞ ƐƚƵĚĞŶƚƐ ĂƌĞ ŝŶƚƌŽĚƵĐĞĚ ƚŽ
ĐŽŶƚĞŶƚ Ăƚ ŚŽŵĞ͕ ĂŶĚ ƉƌĂĐƚŝĐĞ ǁŽƌŬŝŶŐ ƚŚƌŽƵŐŚ ŝƚ Ăƚ ƐĐŚŽŽů͘
dŚĞ ŵĂŝŶ ŽďũĞĐƚŝǀĞ ŽĨ ƚŚŝƐ ƌĞƐĞĂƌĐŚ ŝƐ ƚŽ ĞĚƵĐĂƚĞ ĂŶĚ ĞŶĐŽƵƌĂŐĞ
ƚŚĞ /�h ĨĂĐƵůƚǇ ƚŽ ĂƉƉůǇ ĨůŝƉƉĞĚ ĐůĂƐƐƌŽŽŵ ĂƐ Ă ƚĞĂĐŚŝŶŐ
ƚĞĐŚŶŝƋƵĞ ƚŚĂƚ͛Ɛ ǁŝůů ŝŵƉƌŽǀĞ ƚŚĞ ƐƚƵĚĞŶƚƐ ƵŶĚĞƌƐƚĂŶĚŝŶŐ ĂŶĚ
ĞŶũŽǇŝŶŐ ƚŚĞ ƚĞĂĐŚŝŶŐ ƐĞƐƐŝŽŶƐ
tĞ ĚŝƐƚƌŝďƵƚĞĚ Ă ƋƵĞƐƚŝŽŶŶĂŝƌĞ ƚŽ ƐŽŵĞ ŽĨ /�h ĨĂĐƵůƚǇ ĂŶĚ
ƐƚƵĚĞŶƚƐ ƚŽ ƐĞĞ ƚŚĞŝƌ ŬŶŽǁůĞĚŐĞ ĂŶĚ ĂǁĂƌĞŶĞƐƐ ŽĨ ĨůŝƉƉĞĚ
ĐůĂƐƐƌŽŽŵ ͕ ŝŶ ƚŚĞ ƋƵĞƐƚŝŽŶŶĂŝƌĞƐ ǁĞ ĞǆƉůĂŝŶĞĚ ƚŚĞ ŵĞĂŶŝŶŐ ŽĨ
ŝƚ ŝĨ ƚŚĞ ĂŶƐǁĞƌ ŝƐ ŶŽ ͕ tĞ ĨŽƵŶĚ ŵŽƐƚ ŽĨ ƚŚĞ ĨĂĐƵůƚǇ ĂŶĚ ƚŚĞ
ƐƚƵĚĞŶƚƐ ĂƌĞ ŶŽƚ ĂǁĂƌĞ ŽĨ ŝƚ ͘
tĞ ĂƉƉůǇ Ă ĨůŝƉƉĞĚ ĐůĂƐƐƌŽŽŵ ŝŶ ŽŶĞ ƐĞƐƐŝŽŶ ĂŶĚ ǁĞ ĐŽůůĞĐƚ ƚŚĞ
ĨĞĞĚďĂĐŬ ĨƌŽŵ ďŽƚŚ ƐƚƵĚĞŶƚƐ ĂŶĚ ĨĂĐƵůƚǇ ͕ ďŽƚŚ ŽĨ ƚŚĞŵ ƚŚĞǇ
ƚŚŝŶŬ ŝƚ ŝƐ ĂŶ ĞĨĨĞĐƚŝǀĞ ŵĞƚŚŽĚ ŽĨ ƚĞĂĐŚŝŶŐ ͘

��

2YHUYLHZ
&ůŝƉƉĞĚ�ĐůĂƐƐƌŽŽŵ�ŝƐ�ŽŶĞ�ǁŚĞƌĞ�ƐƚƵĚĞŶƚƐ�ĂƌĞ�ŝŶƚƌŽĚƵĐĞĚ�ƚŽ�

ĐŽŶƚĞŶƚ�Ăƚ�ŚŽŵĞ͕�ĂŶĚ�ƉƌĂĐƚŝĐĞ�ǁŽƌŬŝŶŐ�ƚŚƌŽƵŐŚ�ŝƚ�Ăƚ�ƐĐŚŽŽů͘
/Ŷ�ƚŚŝƐ�ďůĞŶĚĞĚ�ůĞĂƌŶŝŶŐ�ĂƉƉƌŽĂĐŚ͕�ĨĂĐĞͲƚŽͲĨĂĐĞ�ŝŶƚĞƌĂĐƚŝŽŶ�ŝƐ�
ŵŝǆĞĚ�ǁŝƚŚ�ŝŶĚĞƉĞŶĚĞŶƚ�ƐƚƵĚǇ�ǀŝĂ�ƚĞĐŚŶŽůŽŐǇ͘ �^ƚƵĚĞŶƚƐ�ǁĂƚĐŚ�
ƉƌĞͲƌĞĐŽƌĚĞĚ�ǀŝĚĞŽƐ�Ăƚ�ŚŽŵĞ͕�ƚŚĞŶ�ĐŽŵĞ�ƚŽ�ƐĐŚŽŽů�ƚŽ�ĚŽ�ƚŚĞ�
ŚŽŵĞǁŽƌŬ�ĂƌŵĞĚ�ǁŝƚŚ�ƋƵĞƐƚŝŽŶƐ�ĂŶĚ�Ăƚ�ůĞĂƐƚ�ƐŽŵĞ�ďĂĐŬŐƌŽƵŶĚ�
ŬŶŽǁůĞĚŐĞ͘
dŚĞ�ĐŽŶĐĞƉƚ�ďĞŚŝŶĚ�ƚŚĞ�ĨůŝƉƉĞĚ�ĐůĂƐƐƌŽŽŵ�ŝƐ�ƌĞƚŚŝŶŬ�ǁŚĞŶ�
ƐƚƵĚĞŶƚƐ�ŚĂǀĞ�ĂĐĐĞƐƐ�ƚŽ�ƚŚĞ�ƌĞƐŽƵƌĐĞƐ�ƚŚĞǇ�ŶĞĞĚ�ŵŽƐƚ͘
/Ĩ�ƚŚĞ�ƉƌŽďůĞŵ�ŝƐ�ƚŚĂƚ�ƐƚƵĚĞŶƚƐ�ŶĞĞĚ�ŚĞůƉ�ĚŽŝŶŐ�ƚŚĞ�ǁŽƌŬ�ƌĂƚŚĞƌ�
ƚŚĂŶ�ďĞŝŶŐ�ŝŶƚƌŽĚƵĐĞĚ�ƚŽ�ƚŚĞ�ŶĞǁ�ƚŚŝŶŬŝŶŐ�ďĞŚŝŶĚ�ƚŚĞ�ǁŽƌŬ͕�
ƚŚĂŶ�ƚŚĞ�ƐŽůƵƚŝŽŶ�ƚŚĞ�ĨůŝƉƉĞĚ�ĐůĂƐƐƌŽŽŵ�ƚĂŬĞƐ�ŝƐ�ƚŽ�ƌĞǀĞƌƐĞ�ƚŚĂƚ�
ƉĂƚƚĞƌŶ͘

dŽ�ĞǀĂůƵĂƚĞ�ƚŚĞ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�ƚŚĞ�
ĂǁĂƌĞŶĞƐƐ�ŽĨ�ƚŚĞ�ĨůŝƉƉĞĚ�ĐůĂƐƐƌŽŽŵ�
ĂŵŽŶŐ�ƚŚĞ�ĨĂĐƵůƚǇ�ĂŶĚ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�
ŽĨ�/�h�͘

0HDVXUH�WKH�HIIHFWLYHQHVV�RI�
DSSO\LQJ�WKH�IOLSSHG�FODVVURRP�
DQG�VWXGHQW�VDWLVIDFWLRQ����

(QFRXUDJH�WKH�IDFXOW\�WR�DSSO\�LW�LQ�
WKH�WHDFKLQJ

2XWFRPHV
ϭϬϭ ŽĨ ƚŚĞ ĨĂĐƵůƚǇ ƌĞƐƉŽŶĚ ƚŽ ƚŚĞ ƋƵĞƐƚŝŽŶƐ ͕ ϴϳй ŽĨ
ƚŚĞŵ ƚŚĞǇ ŶĞǀĞƌ ŚĞĂƌ ĂďŽƵƚ ŝƚ ͘
ϭϮϬ ƐƚƵĚĞŶƚƐ ƉĂƌƚŝĐŝƉĂƚĞ ƚŽ ƚŚĞ ƋƵĞƐƚŝŽŶ ͕ ϴϴй ĚŝĚŶ͛ƚ
ŬŶŽǁ ǁŚĂƚ ĚŽĞƐ ŝƚ ŵĞĂŶ ; ĨŝŐƵƌĞ ϭͿ
ĂĨƚĞƌ / ĚŝĚ ĨůŝƉƉĞĚ ĐůĂƐƐƌŽŽŵ ͕ Ăůů ƚŚĞ ƐƚƵĚĞŶƚƐ ĞŶũŽǇĞĚ
ŝƚ ĂŶĚ ĨĞůƚ ƐĂƚŝƐĨŝĞĚ ͕ ĂůƐŽ ƚŚĞ ĨĂĐƵůƚǇ ǁŚŽŵ ĂƚƚĞŶĚĞĚ
ĨĞůƚ ƚŚĞ ƐĂŵĞ

,PSDFW
^ƚƵĚĞŶƚƐ�ĨĞĞĚďĂĐŬ�͗
͞�ďĞƐƚ�ĚĂǇ�ĨŽƌ�ŵĞ�͕͞ �͞�/�ŶĞǀĞƌ�ŝŵĂŐŝŶĞ�ŝƚ�ǁŝůů�ǁŽƌŬ�ůŝŬĞ�
ƚŚŝƐ�͞�͕͞ �/�ƐƚĂƌƚ�ƚŽ�ďĞ�ŝŶƚĞƌĞƐƚĞĚ�ŝŶ�ĞŵĞƌŐĞŶĐǇ�ŵĞĚŝĐŝŶĞ�
͞��͕�͞/�ŚŝŐŚůǇ�ƌĞĐŽŵŵĞŶĚ�ŝƚ�͞�
ĨĂĐƵůƚǇ�ĨĞĞĚďĂĐŬ�͗
͞�ŝƚ�ŝƐ�ĞĂƐǇ�ƚŽ�ŵĂŬĞ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ĞŶũŽǇ�ƚŚĞ�ƚĞĂĐŚŝŶŐ�
ƐĞƐƐŝŽŶƐ�͕͞ �͞�/�ǁŝůů�ĚŽ�ŝƚ�ŝŶ�ŵǇ�ƐĞƐƐŝŽŶƐ�͘͞

)OLS�<RXU�&ODVVURRP�
'U�0RKDPPHG $O�-XPDDQ ��0'
(PHUJHQF\�PHGLFLQH�FRQVXOWDQW�

&ROOHJH�RI�0HGLFLQH��,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\�

$EVWUDFW

$QDO\VLV�
7RROV

� 7KH��IDFXOW\�
DQG�VWXGHQW�
VDWLVIDFWLRQ�

$SSOLFDWLRQ

� $�IOLSSHG�
FODVVURRP�
DQG�FROOHFW�
WKH�
IHHGEDFN�

/HDUQLQJ�
,QYHQWLRQV

ͻ ĚŝƐƚƌŝďƵƚĞĚ�Ă�
ƋƵĞƐƚŝŽŶŶĂŝƌ
Ğ�ĂŵŽŶŐ�
ĨĂĐƵůƚǇ�ĂŶĚ�
ƐƚƵĚĞŶƚƐ

ƋƵĞƐƚŝŽŶŶĂŝƌĞ�ĚŝƐƚƌŝďƵƚĞĚ�ĂŵŽŶŐ�ŐƌŽƵƉ�ŽĨ�ĨĂĐƵůƚǇ�ĂŶĚ�ƐƚƵĚĞŶƚƐ�
ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ŬŶŽǁůĞĚŐĞ�ĂďŽƵƚ�ĨůŝƉƉĞĚ�ĐůĂƐƐƌŽŽŵ�͕�ƚŚĞŶ�ǁĞ�ĐĂƌƌǇ�
Ă�ĨůŝƉƉĞĚ�ĐůĂƐƐƌŽŽŵ�ĂŶĚ�ĐŽůůĞĐƚ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ĂŶĚ�ĨĂĐƵůƚǇ�ĨĞĞĚďĂĐŬ�

5HVHDUFK�$FWLYLW\

5HVHDUFK2EMHFWLYHV

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

dŽ ǁŽƌŬ ǁŝƚŚ ŽƚŚĞƌ ĐŽůůĞŐĞ ŝŶ ƚŚĞ ƵŶŝǀĞƌƐŝƚǇ ƚŽ ƐŚĂƌĞ
ƚŚĞ ĞǆƉĞƌŝĞŶĐĞ ŽĨ ĨůŝƉƉĞĚ ĐůĂƐƐƌŽŽŵ ĂŶĚ ĞŶĐŽƵƌĂŐĞ
ƚŚĞŵ ƚŽ ĂƉƉůǇ ŝƚ ŝŶ ƚŚĞŝƌ ƚĞĂĐŚŝŶŐ ƐĞƐƐŝŽŶƐ͘

)XWXUH�'HYHORSPHQW
� <ĂƌĂďƵůƵƚͲ/ůŐƵ �͕ :ĂƌĂŵŝůůŽ �ŚĞƌƌĞǌ E͕ :ĂŚƌĞŶ �d͘ �

ƐǇƐƚĞŵĂƚŝĐ ƌĞǀŝĞǁ ŽĨ ƌĞƐĞĂƌĐŚ ŽŶ ƚŚĞ ĨůŝƉƉĞĚ ůĞĂƌŶŝŶŐ
ŵĞƚŚŽĚ ŝŶ ĞŶŐŝŶĞĞƌŝŶŐ ĞĚƵĐĂƚŝŽŶ͘ �ƌ : �ĚƵĐ dĞĐŚŶŽů͘
ϮϬϭϳ͖ ΀ĐŝƚĞĚ ϮϬϭϳ DĂƌ Ϯϵ΁͘ �ǀĂŝůĂďůĞ
ĨƌŽŵ͗ŚƚƚƉ͗ͬͬŽŶůŝŶĞůŝďƌĂƌǇ͘ǁŝůĞǇ͘ĐŽŵͬĚŽŝͬϭϬ͘ϭϭϭϭͬďũĞƚ͘ϭ
ϮϱϰϴͬĨƵůů

� K͛&ůĂŚĞƌƚǇ :͕ WŚŝůůŝƉƐ �͘ dŚĞ ƵƐĞ ŽĨ ĨůŝƉƉĞĚ ĐůĂƐƐƌŽŽŵƐ ŝŶ
ŚŝŐŚĞƌ ĞĚƵĐĂƚŝŽŶ͗ Ă ƐĐŽƉŝŶŐ ƌĞǀŝĞǁ͘ /ŶƚĞƌŶĞƚ ,ŝŐŚ
�ĚƵĐ͘ ϮϬϭϱ͖Ϯϱ͗ϴϱʹϵϱ͘ ĚŽŝ͗
ϭϬ͘ϭϬϭϲͬũ͘ŝŚĞĚƵĐ͘ϮϬϭϱ͘ϬϮ͘ϬϬϮ͘

� �ĞƌŐŵĂŶŶ :͕ ^ĂŵƐ �͘ &ůŝƉ zŽƵƌ �ůĂƐƐƌŽŽŵ͗ ZĞĂĐŚ �ǀĞƌǇ
^ƚƵĚĞŶƚ ŝŶ �ǀĞƌǇ �ůĂƐƐ �ǀĞƌǇ �ĂǇ͘ �ƵŐĞŶĞ͕ KZ͗
/ŶƚĞƌŶĂƚŝŽŶĂů ^ŽĐŝĞƚǇ ĨŽƌ dĞĐŚŶŽůŽŐǇ ŝŶ �ĚƵĐĂƚŝŽŶ͖
ϮϬϭϮ͘

� WĞƌƐŬǇ �D͕ �ƵƉƵŝƐ Z�͘ �Ŷ ĞŝŐŚƚͲǇĞĂƌ ƌĞƚƌŽƐƉĞĐƚŝǀĞ
ƐƚƵĚǇ ŝŶ ͞ĨůŝƉƉĞĚ͟ ƉŚĂƌŵĂĐŽŬŝŶĞƚŝĐƐ ĐŽƵƌƐĞƐ͘ �ŵ :
WŚĂƌŵ �ĚƵĐ͘ ϮϬϭϰ͖ϳϴ;ϭϬͿ͗�ƌƚŝĐůĞ ϭϵϬ͘

� WŝĞƌĐĞ Z͕ &Žǆ :͘ sŽĚĐĂƐƚƐ ĂŶĚ ĂĐƚŝǀĞͲůĞĂƌŶŝŶŐ ĞǆĞƌĐŝƐĞƐ
ŝŶ Ă ͞ĨůŝƉƉĞĚ ĐůĂƐƐƌŽŽŵ͟ ŵŽĚĞů ŽĨ Ă ƌĞŶĂů
ƉŚĂƌŵĂĐŽƚŚĞƌĂƉǇ ŵŽĚƵůĞ͘ �ŵ : WŚĂƌŵ
�ĚƵĐ͘ ϮϬϭϮ͖ϳϲ;ϭϬͿ͗�ƌƚŝĐůĞ ϭ͘

5HIHUHQFHV



%DFNJURXQG� 7KH�XVH�RI�FRQFHSW�PDSV�DV�D�
WHDFKLQJ�DQG�OHDUQLQJ�VWUDWHJ\�ZDV�IRXQG�WR�EH�D�
XVHIXO�WRRO�IRU�HQKDQFLQJ�WKH�FULWLFDO�WKLQNLQJ�
QXUVLQJ�HGXFDWLRQ DQG�IRU�DSSO\LQJ WKHRU\�WR�
SUDFWLFH��
2EMHFWLYH� WR�GHYHORS�WKH�VWXGHQW
V�DELOLW\�WR�
DQDO\]H FRPSOH[�SUREOHPV��LVVXHV�RU�QHHGV�
XVLQJ�FRQFHSW�PDSV��
$FWLYLW\� &RQFHSW�PDS�GHYHORSPHQW�XVHG�
ZHHNO\�LQ�FODVV�DVVLJQPHQWV�DQG�WDVNV�IURP�
ILQDOL]LQJ�PDLQ�FRQFHSW�WR�DWWULEXWH�WR�OLQNLQJ�WKH�
YDULRXV�DWWULEXWH��
2XWFRPH� (QKDQFH VWXGHQWV FULWLFDO WKLQNLQJ
VNLOOV DQG WKHLU DELOLW\ WR GHDO ZLWK LQFUHDVLQJO\
FRPSOH[ KHDOWK FDUH HQYLURQPHQWV

2YHUYLHZ

'HYHORS�OHDUQHU�DELOLW\�WR�DQDO\]H FRPSOH[�
SUREOHPV��DVVHVV�WKH�UHODWLYH�LPSRUWDQFH�RI�
LQWHU�FRQQHFWHG�FRQFHSWV�DQG�OLQNDJHV��DQG�
RUJDQL]H�XQGHUVWDQGLQJ�RI�WKH�GLIIHUHQW�
FRPSRQHQWV�LQWR�D�KROLVWLF��LQWHUQDOO\�FRQVLVWHQW�
DQG�ORJLFDO�SUHVHQWDWLRQ�RI�NH\�LGHDV��'DOH\��
0RUJDQ��	�%HPDQ���������

6WXGLHV�KDYH�VKRZQ�WKDW�XVLQJ�FRQFHSW�PDSV�
LQ�QXUVLQJ�HGXFDWLRQ�ZDV�HIIHFWLYH�LQ�SURPRWLQJ�
FULWLFDO�WKLQNLQJ��FOLQLFDO�UHDVRQLQJ��LQWHJUDWLQJ�
WKHRU\�ZLWK�FOLQLFDO�SUDFWLFH��DQG�SURPRWLQJ�VHOI�
UHIOHFWLRQ���*DUZRRG��$KPHG��	�0F&RPE�������
'DOH\��0RUJDQ��	�%HPDQ���������

)XWXUH 'HYHORSPHQWV

ඹ 7UDLQ�QXUVLQJ�HGXFDWRUV�RQ�FRQFHSW�PDSSLQJ�DV�D�
WRRO�WR�HQKDQFH�FULWLFDO�WKLQNLQJ�WR�PHHW�GHPDQGV�
RI�KHDOWK�FDUH�LQ�WKH���VW�FHQWXU\

ය 0RGLI\�WKH�WHDFKLQJ�VWUDWHJLHV�WR�PHHW�WKH�QHHGV�
IRU�LQWHJUDWLQJ�FRQFHSW�PDSV�LQ�QXUVLQJ�HGXFDWLRQ�

඼ )XUWKHU�UHVHDUFK�LV�QHHGHG�WR�GHWHUPLQH�EHVW�
SUDFWLFHV�IRU�D�UHOLDEOH�DQG�FRQVLVWHQW�PHWKRG�WR�
PHDVXUH�FULWLFDO�WKLQNLQJ�LQ�QXUVLQJ�VWXGHQWV�

ල )XUWKHU�UHVHDUFK�LV�QHHGHG�WR�PHDVXUH�WKH�
HIILFDF\�RI�XVLQJ�FRQFHSW�PDSV�DV�D�WHDFKLQJ�DQG�
OHDUQLQJ�WRRO�

'DOH\� %� -�� 0RUJDQ� 6�� 	 %HPDQ� 6� %� �������
&RQFHSW PDSV LQ QXUVLQJ HGXFDWLRQ� $ KLVWRULFDO
OLWHUDWXUH UHYLHZ DQG UHVHDUFK GLUHFWLRQV� -RXUQDO
RI 1XUVLQJ (GXFDWLRQ� ������� ��������

*DUZRRG� -� .�� $KPHG� $� +�� 	 0F&RPE� 6� $�
������� 7KH HIIHFW RI FRQFHSW PDSV RQ
XQGHUJUDGXDWH QXUVLQJ VWXGHQWV¶ FULWLFDO WKLQNLQJ�
1XUVLQJ HGXFDWLRQ SHUVSHFWLYHV� ������ ��������

5HIHUHQFHV

�ĞǀĞůŽƉ�ƚŚĞ�ƐƚƵĚĞŶƚΖƐ�ĂďŝůŝƚǇ�ƚŽ�
ĂŶĂůǇǌĞ�ĐŽŵƉůĞǆ�ƉƌŽďůĞŵƐ͕�ŝƐƐƵĞƐ�
Žƌ�ŶĞĞĚƐ

�ŶŚĂŶĐĞ�ĐƌŝƚŝĐĂů�ƚŚŝŶŬŝŶŐ�ƐŬŝůůƐ͘

�ŶĐŽƵƌĂŐĞ�ĂĐƚŝǀĞ�ůĞĂƌŶŝŶŐ�

2XWFRPHV

ඹ (QKDQFH VWXGHQWV FULWLFDO WKLQNLQJ VNLOOV�

ය (QKDQFH VWXGHQWV VHOI OHDUQLQJ VNLOOV

ර %H DEOH WR GHDO ZLWK LQFUHDVLQJO\ FRPSOH[ KHDOWK
FDUH HQYLURQPHQWV

,PSDFW

ඹ ³,W ZDV D JUHDW H[SHULHQFH HYHQ WKRXJK LW ZDV
KDUG LQ WKH EHJLQQLQJ´

ය ³�,�OHDUQHG�KRZ�WR�WKLQN�RXWVLGH�WKH�ER[�DQG�WR�EH�
FUHDWLYH´�

ර ³�6WXGHQWV�UHSRUWHG�FRQFHSW�PDSSLQJ�FRXOG�
IDFLOLWDWH�WKH�WUDQVIHU�RI�NQRZOHGJH�JDLQHG�LQ�WKH�
FODVVURRP�WR�WKH�FOLQLFDO�VHWWLQJ´

&RQFHSW�0DSV�LQ�1XUVLQJ�(GXFDWLRQ������������������

5DQD�$ODPHUL��51��06��3K'

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\��&ROOHJH�RI�1XUVLQJ

$EVWUDFW

WŽƐƚĞƌ)HHGEDFN

� 6HVVLRQ�
IHHGEDFN�
�VWXGHQWV�
DQG�
WHDFKLQJ�
IDFXOW\��

� )LQDO�
IHHGEDFN�

$SSOLFDWLRQ

� %UDLQVWRUP
LQJ

� &RQVWUXFW
LRQ�RI�
DWWULEXWHV

� /LQNLQJ�
DWWULEXWHV

2ULHQWDWLRQ�

� 3UH�
VHVVLRQ�
RULHQWDWLR
Q�RQ�WKH�
REMHFWLYH
V�DQG�
ZRUNIORZ

&RQFHSW�PDS�GHYHORSPHQW�XVHG�ZHHNO\�LQ�FODVV�
DVVLJQPHQWV�DQG�WDVNV�WKDW�WKH�VWXGHQWV�VKRXOG�GR�DV�
IROORZ���

5HVHDUFK�$FWLYLW\

5HVHDUFK2EMHFWLYHV

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\



7KH�SUHVHQW�VWXG\�DWWHPSWV�WR��EULGJH�WKH�JDE�DQG�
PHHW�WKH�FODVV� DFWLYLWLHV�UHTXLUHPHQWV��IRU�WKH�
LQFOXVLRQ�RI�8QLYHUVLW\��VK\�VWXGHQWV�LQ�RUDO�FODVV�
DFWLYLWLHV��$V�DQ�LQVWUXFWRU��WHDFKHUV�IDFH�YDULDWLRQ�DQG�
GLYHUVLW\�DPRQJ�VWXGHQWV�LQ�UHVSHFW�WR�WKHLU�
SV\FKRVRFLDO��QHHGV�WKDW�PLJKW�ORZHU�WKH�HGXFDWLRQDO�
DWWDLQPHQW�RI�WKH�FODVV���,QVWUXFWRUV�RXJKW�WR�HQJDJH�
WKRVH�OHVV RXWJRLQJ�VWXGHQWV�DQG�EULQJ�WKHP�RXW�RI�
WKHLU�VKHOO��7KH�VWXG\�DGRSWV�WKH�WKHRUHWLFDO�
RULHQWDWLRQV�RI�0MHOYH 	1\ERUJ �������ZKLFK�VWUHVVHV��
WKH�UROH�RI�WKH�WHDFKHU�LQ�DGRSWLQJ�WHDFKLQJ�VWUDWHJLHV�
WKDW�UHGXFHV�VK\�VWXGHQWV¶��DQ[LHW\��GLUHFW�IRFXV�	�
VXSSRUW�JURXS�LQWHJUDWLRQ��LGHQWLILFDWLRQ�RI�WKRVH�
JURXS�QHHGV��LQWHJUDWLRQ�	�HYDOXDWLRQ���7KH�LQIRUPDQWV�
RI�WKH�VWXG\�DUH����XQLYHUVLW\�VWXGHQWV�DW�,$8��OHYHO���
VWXG\LQJ�7&��dŚĞ�ĨŝŶĚŝŶŐƐ��ƉŽŝŶƚ�ƋƵĂůŝƚĂƚŝǀĞůǇ�Θ�ƋƵĂŶƚŝƚŝǀĞůǇ��
ƚŽ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�ƚŚĞƐĞ�ůĞĂƌŶŝŶŐ�ƐƚƌĂƚĞŐŝĞƐ�ŝŶ�ĞŶŐĂŐŝŶŐ��ƐŚǇ��
ƐƚƵĚĞŶƚƐ�ŝŶ�ƐĂĨĞ�ĐůĂƐƐ�ĚŝƐĐƵƐƐŝŽŶƐ͕�ŐƌŽƵƉ�ǁŽƌŬ͕�ƉĂŝƌĞĚ�ƚĂƐŬƐ͘

2YHUYLHZ

�ĚĂƉƚŝŶŐ�ƚŚĞ�ĐůĂƐƐ�ĞŶǀŝƌŽŶŵĞŶƚ�ƚŽ�ĞŶƐƵƌĞ�ƚŚĂƚ�Ăůů�
ƐƚƵĚĞŶƚƐ�ĂƌĞ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ĨŽƌ�
ůĞĂƌŶŝŶŐ�ĐĂŶ�ďĞ�ĐŚĂůůĞŶŐŝŶŐ�ĨŽƌ�ƚĞĂĐŚĞƌƐ�;&ůŽƌŝĂŶ�ĂŶĚ�
�ůĂĐŬͲ,ĂǁŬŝŶƐ�ϮϬϭϭͿ�ĂŶĚ�ŝƐ�ƉĂƌƚŝĐƵůĂƌůǇ�ƐŽ�ǁŚĞŶ�
ƚĞĂĐŚĞƌƐ�ĂƌĞ�ƚĂŝůŽƌŝŶŐ�ƚĞĂĐŚŝŶŐ�ƐƚƌĂƚĞŐŝĞƐ�ĨŽƌ��
ƵŶŝǀĞƌƐŝƚǇ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ŶĞĞĚƐ�ƚŚĂƚ�ƌĞƋƵŝƌĞ�ƋƵŝƚĞ�
ƐƉĞĐŝĨŝĐ�ĂĚĂƉƚĂƚŝŽŶƐ͕�ǁŚĞƚŚĞƌ�ŽŶ�ĂĐĂĚĞŵŝĐ�Žƌ�ƐŽĐŝĂů�
ĚŝŵĞŶƐŝŽŶƐ�͘��ůƚŚŽƵŐŚ�ƐŚǇŶĞƐƐ�ŝƐ�ŶŽƚ�Ă�ĚĞƐŝŐŶĂƚĞĚ�
ƐƉĞĐŝĂů�ŶĞĞĚ�ŝƚ�ĚŽĞƐ�ŝŵƉůǇ�ďŽƚŚ�ƉƐǇĐŚŽƐŽĐŝĂů�ĂŶĚ�
ĂĐĂĚĞŵŝĐ�ĚŝĨĨŝĐƵůƚŝĞƐ�;DũĞůǀĞ ΘEǇďŽƌŐ͕ϮϬϭϴ͕�Ɖ͘ϯͿ͘�
^ŚǇ�ƐƚƵĚĞŶƚƐ��ƵƐƵĂůůǇ�ĨĂůů�ďǇ�ƚŚĞ�ǁĂǇƐŝĚĞ�ŽĨ�ƚŚĞ�ĐůĂƐƐ͕�
ůĞĨƚ�ŽŶ�ƚŚĞŝƌ�ŽǁŶ͕�ǁŝƚŚĚƌĂǁŶ�ĂŶĚ�ƋƵŝĞƚ�ĂƌĞ�Ăƚ�ƌŝƐŬ�ŽĨ�
ĨĂůůŝŶŐ�ďĞŚŝŶĚ�ŝŶ�ĂƚƚĂŝŶŝŶŐ��ƚŚĞŝƌ�ĂĐĂĚĞŵŝĐ�ƉƌŽŐƌĞƐƐ͘�
�ƌĞĂƚŝŶŐ�Ă�ƐĂĨĞΘ�ĨƌŝĞŶĚůǇ�ĞŶǀŝƌŽŶŵĞŶƚ�ƚŚĂƚ��ƌĞƐƉĞĐƚ�
ƚŚĞŝƌ�ůŝŵŝƚĂƚŝŽŶƐ͕�ƌĞĚƵĐĞƐ�ƉƌĞƐƐƵƌĞ�Θ�ĞŶĐŽƵƌĂŐĞ�
ŐƌŽƵƉ�ŝŶƚĞŐƌĂƚŝŽŶ�ĂƌĞ�ƉƵƚ�Ăƚ�ƚƌŝĂů�ŝŶ�Ă�ƐĂŵƉůĞ�ƐŝǌĞ�ŽĨ�
ϯϮ�ƐƚƵĚĞŶƚƐ�ƐƵĨĨŝĐŝĞŶƚ ƚŽ�ŵĂŬĞ�ŝŶĨĞƌĞŶĐĞƐ͘

)XWXUH 'HYHORSPHQWV

��2EVHUYDWLRQDO��VWXGLHV�RI�VK\�VWXGHQWV DWWLWXGHV�
LQ�ODQJXDJH�±EDVHG�VNLOOV�FRXUVHV�
���$GMXVWPHQW��DGDSWDWLRQ�RI�RUDO�HQJDJLQJ�7�6�
��6WXGHQWV�FRXQVHOLQJ��SURYLGHV�LQVWUXFWRUV�ZLWK�
QHHGHG�IHHGEDFN

EŝůƐĞŶ͕ ^͘ ;ϮϬϭϴͿ ͞/ŶƐŝĚĞ ďƵƚ ^ƚŝůů ŽŶ ƚŚĞ
KƵƚƐŝĚĞ͍ dĞĂĐŚĞƌƐ �ǆƉĞƌŝĞŶĐĞƐ ǁŝƚŚ ƚŚĞ
/ŶĐůƵƐŝŽŶ ŽĨ WƵƉŝůƐ ǁŝƚŚ ^ƉĞĐŝĂů �ĚƵĐĂƚŝŽŶĂů
EĞĞĚƐ ŝŶ 'ĞŶĞƌĂů �ĚƵĐĂƚŝŽŶ͘͟ /:/�ϭʹϭϳ͘
DũĞůǀĞ͕ ,͕͘ Θ '͘ EǇďŽƌŐ͘ ;ϮϬϭϴͿ ͞KƌĂů �ĐƚŝǀŝƚǇ
ĂŶĚ �ŶǆŝĞƚǇ ZĞĚƵĐƚŝŽŶ ĨŽƌ ^ŚǇ ^ƚƵĚĞŶƚƐ͘͟ WĂƉĞƌ
ƉƌĞƐĞŶƚĞĚ Ăƚ ƚŚĞ ϰϲƚŚ �ŽŶŐƌĞƐƐ ŽĨ ƚŚĞ EŽƌĚŝĐ
ĞĚƵĐĂƚŝŽŶĂů ƌĞƐĞĂƌĐŚ �ƐƐŽĐŝĂƚŝŽŶ͕ KƐůŽ͕ DĂƌĐŚ
ϴʹϭϬ

5HIHUHQFHV

dŽ��ŝĚĞŶƚŝĨǇ��ƚŚĞ�ƉƌŽďůĞŵƐ�
ĐŽŶĐĞƌŶŝŶŐ�ƐŚǇ�ƐƚƵĚĞŶƚƐ�͛Ɛ�ŽƌĂů�
ĂĐƚŝǀŝƚǇ�Ăƚ�ƚŚĞ�ƵŶŝǀĞƌƐŝƚǇ�

dŽ�ďƌŝŶŐ�Ă�ĐŚĂŶŐĞ�ŝŶ�ŝŶƐƚƌƵĐƚŽƌƐ�͚�
ŽƌĂů�ƚĞĂĐŚŝŶŐ�ƐƚƌĂƚĞŐŝĞƐ�ƚŽ�
ĂĚĚƌĞƐƐ�ƚŚĞƐĞ�ƉƌŽďůĞŵƐ

dŽ�ĂƐƐĞƐƐ�ŚŽǁ�ĞĨĨĞĐƚŝǀĞ�ƚĞĂĐŚŝŶŐ�
ƐƚƌĂƚĞŐŝĞƐ�ƚĞůů�ƵƐ�ĂďŽƵƚ�ƚŚĞ�
ůĞĂƌŶŝŶŐ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ĨŽƌ�ƐŚǇ��
ƐƚƵĚĞŶƚƐ�ŝŶ�ƚĂƐŬƐ�ƚŚĂƚ�ĚĞŵĂŶĚ�
ŽƌĂů�ĐŽŶƚƌŝďƵƚŝŽŶƐ

2XWFRPHV
� 6K\ VWXGHQWV SUREOHP ZHUH LGHQWLILHG YLD
REVHUYDWLRQ �LQVWUXPHQWDO VXUYH\�
SV\FKRVRFLDO PDLQO\
�XQPRWLYDWHG�HPEDUUDVVLQJ GLUHFW FULWLFLVP

� &DULQJ DQG NQRZLQJ VWXGHQWV YHU\ ZHOO� WKHLU
QDPHV SURYHG WR EH D SRVLWLYH 7HDFKLQJ
DWWLWXGH DQG UHGXFHV 6� 6 DQ[LHW\

� 6DIH WHDFKLQJ 6WUDWHJLHV LQFOXGLQJ SRVLWLYH
IHHGEDFN� DVVXUDQFH RI QR EDFN IHHGEDFN LQ
RUDO GLVFXVVLRQV� JURXS 	 SDLU DFWLYLWLHV�
DYRLGLQJ GLUHFW IRFXV�

� 0RUH 7�6 DUH QHHGHG

,PSDFW
�� 6K\QHVV�LV�D�SV\FKRVRFLDO�FRQGLWLRQ���

,GHQWLILHG�YLD�WKH�VXUYH\
�� 6DIH�(QYLURQPHQW�KHOSHG�VK\�VWXGHQWV�QRW�WR�

H[SHULHQFH�FRJQLWLYH�FKDOOHQJHV����DQ[LHW\�
UHGXFWLRQ

�� (QMR\DEOH�JURXS�RUDO�DFWLYLWLHV��VWXGHQWV�
H[SORUH�WKHLU�OLPLWDWLRQV��SUDFWLFH��DQG�RSHQ�XS
LQ�JURXS	�LQ�SDLUV

dĞĂĐŚĞƌͲ�ĂƐĞĚ�^ƚƌĂƚĞŐŝĞƐ�ĨŽƌ�ƚŚĞ�/ŶĐůƵƐŝŽŶ�ŽĨ�^ŚǇͲ^ƚƵĚĞŶƚƐ�ŝŶ�ĐůĂƐƐ�ŽƌĂů�ĂĐƚŝǀŝƚŝĞƐ
͕

�ƌ͘ �E�/D�,��,D����>Ͳ',�D�/
�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŶŐůŝƐŚ

�ŽůůĞŐĞ�ŽĨ��ƌƚƐ

$EVWUDFW

5HVHDUFK�$FWLYLW\

5HVHDUFK�2EMHFWLYHV

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

ΎόϳΑϣϟ΍Ε

Ϭ

ϭϬϬ

zĞƐ
^ŽŵĞƚŝŵĞ

EŽƚ�^ƵƌĞ
sĞƌǇ�>ŝƚƚůĞ

EŽ

DǇ�/ŶƐƚƌƵĐƚŽƌ�ŵŽƚŝǀĂƚĞƐ�ŵĞ�ƚŽ�ƉĂƌƚŝĐŝƉĂƚĞ�
ŝŶ�KƌĂů��ŝƐĐƵƐƐŝŽŶ

zĞƐ ^ŽŵĞƚŝŵĞ EŽƚ�^ƵƌĞ sĞƌǇ�>ŝƚƚůĞ EŽ

,QFOXVLRQ�RI�
6K\�6��LQ�
7HDFKLQJ�
6WUDWHJLHV

WƌŽďůĞŵƐ�
/ĚĞŶƚŝĨŝĐĂƚŝŽŶ

/ŶƚĞŐƌĂƚŝŽŶ�ŽĨ�
d͘ ^

(YDOXDWLRQ�RI�
6WUDWHJLHV�

(IIHFWLYHQHVV

DǇ��ŶǆŝĞƚǇ�>ĞƐƐĞŶ�tŚĞŶ�/�Ăŵ�WĂƌƚ�ŽĨ�Ă�
'ƌŽƵƉ�Žƌ��ƐƐŝŐŶĞĚ�Ă�WĂŝƌ�dĂƐŬ

zĞƐ ^ŽŵĞƚŝŵĞƐ EŽƚ�^ƵƌĞ sĞƌǇ�>ŝƚƚůĞ EK

/��ŽŶƐŝĚĞƌ�DǇƐĞůĨ���^ŚǇ�^ƚƵĚĞŶƚ�ŝŶ��ůĂƐƐ

zĞƐ ^ŽŵĞƚŝŵĞ EŽƚ�^ƵƌĞ sĞƌǇ�>ŝƚƚůĞ EŽ

tŚĂƚ��ůĂƐƐ�>ĞĂƌŶŝŶŐ��ĐƚŝǀŝƚŝĞƐ��Ž�zŽƵ�&ŝŶĚ�
�ŶũŽǇĂďůĞ�͍

KƌůĚ��ůĂƐƐ��ŝƐĐƐƐŝŽŶ tƌŝƚƚĞƌ��ƐƐŝŐŶŵĞŶƚ ,͘t Wdd KƌĂů�'ƌŽƵƉ�dĂƐŬ
Ϭ

Ϭ͘ϱ

ϭ

ϭ͘ϱ

Ϯ

Ϯ͘ϱ

ϯ

ϯ͘ϱ

ϰ

ϰ͘ϱ

WĂŝƌ�dĂƐŬ �ĞƐƚƌƵĐƚŝǀĞ�&ĞĞĚďĂĐŬ 'ƌŽƵƉ��ŝƐĐƵƐƐŝŽŶ �ŝƌĞĐƚ�&ŽĐƵƐ

�ǀĂůƵĂƚŝŽŶ�ŽĨ�^ŚǇ��^͘�/ŶƚĞŐƌĂƚŝŽŶ�ƉĞƌ�KƌĂů�d͘ ^

˺ ˻ ˼



,PPXQRVWDLQLQJ WHFKQLTXH LV D YDOXDEOH WRRO� ZKLFK
VWXGHQWV ZLOO XVH LQ WKHLU FDUHHU DV D VFLHQWLILF
UHVHDUFKHU� ,W DOORZV XV WR EHWWHU XQGHUVWDQG WKH
VWUXFWXUH DQG SK\VLRORJ\ RI FHOOV� 7KH HQWLUH SURFHVV
IURP FROOHFWLQJ WKH WLVVXH WR D VXFFHVVIXO VWDLQ PD\
WDNH XS WR D ZHHN PDNLQJ LW FKDOOHQJLQJ WR SHUIRUP
ZLWK VWXGHQWV� ,Q DGGLWLRQ� LW LV XQOLNHO\ WKDW VWXGHQWV
ZLOO HQFRXQWHU LVVXHV ZLWK WKH SURWRFRO VLQFH LW ZLOO EH
SURYLGHG E\ WKH LQVWUXFWRU� 7KHUHIRUH� WKH SURSRVHG
DFWLYLW\ LV FUHDWLQJ DQ LQWHUDFWLYH VWDLQLQJ
SURFHGXUH ZLWK PXOWLSOH RXWFRPHV� 7KLV DFWLYLW\
ZLOO VKRZ VWXGHQWV WKH FRQVHTXHQFHV RI FKDQJLQJ
HDFK YDULDEOH� 8VLQJ DQ LQWHUDFWLYH VWDLQLQJ
SURFHGXUH ZRXOG KHOS VWXGHQWV WDFNOH WKHVH
SUREOHPV LQ D JDPH�OLNH HQYLURQPHQW� ,W ZLOO KHOS
WKHP OHDUQ KRZ WR QDYLJDWH WKURXJK PXOWLSOH
VFHQDULRV LQ D VKRUW SHULRG RI WLPH DW QR FRVW�

2YHUYLHZ

,PPXQRVWDLQLQJ RI WLVVXHV DQG FHOO FXOWXUHV LV D
YDOXDEOH WRRO WKDW FDQ EH XVHG LQ SDWLHQW GLDJQRVLV�
VWXG\LQJ FHOOXODU VWUXFWXUH DQG PHFKDQLVPV� 7KHVH
WHFKQLTXHV UHTXLUH D JUHDW GHDO RI ILQH�WXQLQJ WR
DFKLHYH WKH GHVLUHG RXWFRPH� 7KH RULJLQDO VHVVLRQ
ZDV LQWHQGHG WR LQWURGXFH VWXGHQWV WR WKH SULQFLSOHV
RI LPPXQRVWDLQLQJ DQG WKH SURFHGXUHV WKDW SUHFHGH
LW �L�H� WLVVXH SURFHVVLQJ�� %HLQJ IDPLOLDU ZLWK WKH
SULQFLSOH EHKLQG HDFK SURFHVV ZLOO KHOS LQ QDYLJDWLQJ
WKURXJK WKH WURXEOHVKRRWLQJ SURFHVV� $ VWDLQLQJ
SURFHGXUH PD\ WDNH ��� GD\V RU HYHQ D ZHHN LI WKH
WLVVXH SURFHVVLQJ VWHSV DUH LQFOXGHG� 7KH SURFHGXUH
UHTXLUHV VHYHUDO LQFXEDWLRQ SHULRGV PDNLQJ LW
FKDOOHQJLQJ WR SHUIRUP ZLWK VWXGHQWV� ,Q DGGLWLRQ� LW LV
XQOLNHO\ WKDW WKH\ ZLOO HQFRXQWHU LVVXHV ZLWK WKH
SURWRFRO VLQFH LW ZLOO EH SURYLGHG E\ WKH LQVWUXFWRU�

3UHGLFWHG�2XWFRPHV

�� 6WXGHQWV ZLOO XQGHUVWDQG WKH EDVLF SULQFLSOHV RI
WKH LPPXQRVWDLQLQJ WHFKQLTXHV DQG WKH
SULQFLSOHV RI WKH SURFHGXUHV WKDW SUHFHGH WKHP
�L�H� WLVVXH SURFHVVLQJ��

�� /HDUQ KRZ WR FULWLFDOO\ DSSURDFK D SUREOHP LQ
VFLHQWLILF UHVHDUFK DQG SHUIRUP D PHWKRGRORJLFDO
WURXEOHVKRRWLQJ�

�� 'LVFRYHU ZKDW YDULDEOHV WKH\ QHHG WR FKDQJH
EDVHG RQ HDFK HQFRXQWHUHG SUREOHP�

�� 5HDOL]H WKH LPSRUWDQFH RI XQGHUVWDQGLQJ WKH
SULQFLSOH RI WKHVH WHFKQLTXHV�

3RVVLEOH�,PSDFW

7URXEOHVKRRWLQJ DQ LPPXQRVWDLQLQJ SURFHGXUH FRXOG
EH SX]]OLQJ DQG VRPHWLPHV IUXVWUDWLQJ VSHFLDOO\ IRU
DQ HDUO\ FDUHHU VFLHQWLVW� 8VLQJ DQ LQWHUDFWLYH
VWDLQLQJ SURFHGXUH ZRXOG KRSHIXOO\ KHOS VWXGHQWV
WDFNOH WKHVH SUREOHPV LQ D IXQ OHVV�WUDXPDWL]LQJ
HQYLURQPHQW� ,W ZLOO KHOS WKHP OHDUQ KRZ WR QDYLJDWH
WKURXJK PXOWLSOH VFHQDULRV LQ D VKRUW SHULRG RI WLPH
DW QR FRVW �RQH DQWLERG\ LV a 6$5 ������

$Q�,QWHUDFWLYH�,PPXQRVWDLQLQJ�3URFHGXUH
'DQD�$OPRKD]H\��$VVLVWDQW�3URIHVVRU

,QVWLWXWH�IRU�5HVHDUFK�DQG�0HGLFDO�&RQVXOWDWLRQV��,50&�

$EVWUDFW

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

%\ WKH HQG RI WKLV VHVVLRQ� VWXGHQWV ZLOO EH
H[SHFWHG WR GHVFULEH WKH SULQFLSOHV EHKLQG
WKH LPPXQRVWDLQLQJ WHFKQLTXHV�

$LPV�DQG2EMHFWLYHV

%H DEOH WR FULWLFDOO\ WKLQN DERXW WKH VWHSV
LQYROYHG DQG LGHQWLI\ SRVVLEOH FDXVHV RI DQ
XQVXFFHVVIXO VWDLQ�

%H DEOH WR PRGLI\ WKH SURFHGXUH DQG PDNH
SURSHU DGMXVWPHQWV WR DGGUHVV WKH VRXUFH RU
VRXUFHV RI HUURU�

3RVVLEOH

6ROXWLRQ�V
�

3RVVLEOH

&DXVH�V�
3UREOHP

3URSRVHG�5HVHDUFK�$FWLYLW\

$VVHVVPHQW�RI�WKH�5HVHDUFK�
$FWLYLW\

$W WKH HQG RI WKLV VHVVLRQ� VWXGHQWV ZLOO EH UHTXHVWHG
WR DQVZHU D VXUYH\ DERXW WKH DFWLYLW\ DQG JLYH
IHHGEDFN� 7KHVH VXUYH\V ZLOO EH HYDOXDWHG WR DVVHVV
WKH XVHIXOQHVV RI WKH LQWHUDFWLYH VWDLQLQJ SURFHGXUH
DQG KRZ WR LPSURYH LW�

$VVHVVPHQW�RI�6WXGHQWV

�� 6WXGHQWV ZLOO EH DVVHVVHG RQ WKH ILUVW WLPH WKH\
UXQ WKH LQWHUDFWLYH SURWRFRO� $ UHSRUW RI WKH
VHOHFWHG FKRLFHV ZLOO EH DXWRPDWLFDOO\ VHQW WR WKH
LQVWUXFWRU�

�� +RZHYHU� VWXGHQWV ZLOO EH HQFRXUDJHG WR UH�UXQ
WKH SURFHGXUH DQG FKDQJH YDULDEOHV WR REVHUYH
KRZ WKDW FDQ DIIHFW WKH UHVXOWV�

�� 6WXGHQWV ZLOO QRW EH DVVHVVHG RQ ZKHWKHU WKH\
KDYH VXFFHVVIXOO\ SHUIRUPHG WKH SURFHGXUH�
5DWKHU� WKH\ ZLOO EH DVVHVVHG RQ KRZ WKH\ UHIOHFW
RQ WKHLU UHVXOWV� DQDO\]LQJ WKH RXWFRPH DQG
GHVFULELQJ WKH SRVVLEOH FDXVHV DQG KRZ WR IL[ LW�

�� 0RUHRYHU� VWXGHQWV ZLOO EH DVVHVVHG RQ WKH
VXSSOHPHQWDU\ FDVH VWXGLHV�

7KH SURSRVHG DFWLYLW\ WKDW , ZRXOG OLNH WR DGG WR WKLV
VHVVLRQ LQ WKH IXWXUH LV FUHDWLQJ DQ LQWHUDFWLYH
VWDLQLQJ SURFHGXUH ZLWK PXOWLSOH RXWFRPHV� (YHU\
WLPH D VWXGHQW FKDQJHV VRPHWKLQJ� WKH UHVXOW
FKDQJHV DFFRUGLQJ WR WKDW FKRLFH� 7KLV DFWLYLW\ ZLOO
KHOS VWXGHQWV JUDVS WKH SULQFLSOHV RI WKHVH
SURFHGXUHV DQG KRZ WR WURXEOHVKRRW� ,W ZLOO DOVR KHOS
VWXGHQWV XQGHUVWDQG WKH FRQVHTXHQFHV RI HDFK
FKRLFH LQ HDFK VWHS� ,Q DGGLWLRQ� WKLV DFWLYLW\ ZLOO
LQFOXGH H[DPSOHV RI XQVXFFHVVIXO VWDLQV� LQ ZKLFK
VWXGHQWV KDYH WR� D� ILJXUH RXW ZKDW FRXOG KDYH JRQH
ZURQJ� DQG E� ZKDW FDQ WKH\ FKDQJH WR UHDFK WKH
GHVLUHG RXWFRPH�

([DPSOH�

([DPSOH RI D 6XSSOHPHQWDU\ &DVH 6WXG\�

<RX�KDYH�MXVW�FROOHFWHG�D�WLVVXH�
VDPSOH��:KDW�LV�WKH�QH[W�VWHS�
$� 3HUPHDELOL]DWLRQ
%� $QWLJHQ�UHWULHYDO
&� )L[DWLRQ
'� 'H�SDUDIILQL]DWLRQ
(� 3URFHVVLQJ
)� (PEHGGLQJ
*� 5H�K\GUDWLRQ

:KDW�ZLOO�\RX�XVH�IRU�WKH�
IL[DWLRQ�VWHS"
$� 6DOLQH
%� %ORFNLQJ�6HUXP
&� 3ULPDU\�DQWLERG\
'� )RUPDOGHK\GH
(� 7ULWRQ�;����

<RX�SHUIRUPHG�WKH�UHK\GUDWLRQ�VWHS�
:KDW�LV�WKH�QH[W�VWHS�
$� 3HUPHDELOL]DWLRQ
%� $QWLJHQ�UHWULHYDO
&� )L[DWLRQ
'� 'H�SDUDIILQL]DWLRQ
(� 3URFHVVLQJ
)� (PEHGGLQJ
*� 5H�K\GUDWLRQ

,GHQWLI\�WKH�SUREOHP�LQ�WKLV�VHFWLRQ�
DQG�OLVW�SRVVLEOH�FDXVHV�

ŚƚƚƉƐ͗ͬͬďůŽŐ͘ĂƚůĂƐĂŶƚŝďŽĚŝĞƐ͘ĐŽŵ

+LQW��D�
SRVLWLYH�
UHVXOWV�LV�
GDUN�EURZQ�



$EVWUDFW
&ŽůůŽǁŝŶŐ ƚŚĞ ƌĞƐĞĂƌĐŚ ĐŽŶĚƵĐƚĞĚ ďǇ �ůŐŚĂŵĚŝ Θ �ůͲ,ĂƐƐĂŶ ;ϮϬϭϵͿ͕
ǁŚŝĐŚ ƌĞǀĞĂůƐ ^ĂƵĚŝ ƵŶŝǀĞƌƐŝƚǇ ƐƚƵĚĞŶƚƐ͛ ŶĞĞĚƐ ŽĨ ƐƵŐŐĞƐƚŝŽŶƐ͖ �Ϳ
ƚĂƐŬƐ ƚŚĂƚ ƌĞƋƵŝƌĞ ƐƚƵĚĞŶƚƐ ƚŽ ĂƉƉůǇ ƚŚĞŝƌ ƌĞƐĞƉĞĚĂŐŽŐŝĐĂů
ĞĚƵĐĂƚŝŽŶ ĨŽƌ ĞŶĞƌŐǇ ůŝƚĞƌĂĐǇ͖ ŶĞǁ ĚĂƚĂ ŚĂƐ ďĞĞŶ ĐŽůůĞĐƚĞĚ ĨƌŽŵ
ϭϯϱ ƵŶŝǀĞƌƐŝƚǇ ƐƚƵĚĞŶƚƐ ĨƌŽŵ ĚŝĨĨĞƌĞŶƚ ĚŝƐĐŝƉůŝŶĞƐ ĨŽƌ ĨƵƌƚŚĞƌ
ŝŶǀĞƐƚŝŐĂƚŝŽŶ͘

tŝƚŚ ƚŚĞ ŶĂƚŝŽŶĂů ƐƵƐƚĂŝŶĂďŝůŝƚǇ ĚĞǀĞůŽƉŵĞŶƚ ŐŽĂůƐ ƐĞƚ ŝŶ ƚŚĞ ^ĂƵĚŝ
�ƌĂďŝĂŶ sŝƐŝŽŶ ϮϬϯϬ͕ ƚŚŝƐ ŝŶǀĞƐƚŝŐĂƚŝŽŶ ǁŽƵůĚ ƌĞĨůĞĐƚ ƚŚĞ ƉƌŽŐƌĞƐƐ
ŵĂĚĞ ŝŶ ƐƵƐƚĂŝŶĂďŝůŝƚǇ ĚĞǀĞůŽƉŵĞŶƚ ĞĚƵĐĂƚŝŽŶ ƐŝŶĐĞ ϮϬϭϳ ǁŚĞŶ
ƚŚĞ ĂĨŽƌĞŵĞŶƚŝŽŶĞĚ ƌĞƐĞĂƌĐŚ ǁĂƐ ĨŝƌƐƚ ĐŽŶĚƵĐƚĞĚ͘

dŽ ĐŽůůĞĐƚ ƵƐĂďůĞ ĚĂƚĂ͕ ĂŶ ŝŶƋƵŝƌǇͲďĂƐĞĚ ĂƐƐŝŐŶŵĞŶƚ͕ ƚŝƚůĞĚ͗
͞^ƵƐƚĂŝŶĂďŝůŝƚǇ Θ ƌĞƐƚŽƌĂƚŝŽŶ ŽĨ ĞĂƌƚŚ Ɛ͛ ŚĞĂůƚŚ ŝŶ ĞĐŽŶŽŵŝĐ͕ ƐŽĐŝĂů͕
ĐƵůƚƵƌĂů ĐŽŶƚĞǆƚ͟ ǁĂƐ ŐŝǀĞŶ ƚŽ ƐƚƵĚĞŶƚƐ ƌĞƋƵŝƌŝŶŐ ƚŚĞŵ ƚŽ ĐŽŵƉůĞƚĞ
ƚŚƌĞĞ ĚŝĨĨĞƌĞŶƚ ƐĞĐƚŝŽŶƐ͗ �Ϳ ƐƚƵĚĞŶƚ Ɛ͛ ŐĞŶĞƌĂů ďĂĐŬŐƌŽƵŶĚ͖ �Ϳ
ƐƚƵĚĞŶƚ ĞǀĂůƵĂƚŝŽŶ͕ ŬŶŽǁůĞĚŐĞ͕ ĂǁĂƌĞŶĞƐƐ͕ ĐŽŶǀŝĐƚŝŽŶƐ ĂŶĚ ĂƌĐŚ
ƐŬŝůůƐ ƚŽ ŵĂŬĞ ŝŶƋƵŝƌŝĞƐ ĂŶĚ ŽďƚĂŝŶ ĂŶƐǁĞƌƐ͘ �ůů ƋƵĞƐƚŝŽŶƐ ƉŽƐĞĚ ĂƌĞ
ƐƉĞĐŝĨŝĐĂůůǇ ƌĞůĂƚĞĚ ƚŽ ^ĂƵĚŝ �ƌĂďŝĂ ĂŶĚ ƐŽŵĞ ŽĨ ƚŚĞŵ ĂƌĞ ŐůŽďĂů
ŝƐƐƵĞƐ͘

2XWFRPHV
� dŚĞ ĐŽƵŶƚƌǇ ŝƐ ĞŶũŽǇŝŶŐ ƐƚƌŽŶŐ ĂŶĚ ƐƚĂďůĞ ĞĐŽŶŽŵǇ ŝŶ ƚŚĞ

ƌĞƐƉŽŶĚĞŶƚƐ͛ ǀŝĞǁ͘
� ,ĂůĨ ŽĨ ƚŚĞ ƌĞƐƉŽŶĚĞŶƚƐ ƐŚŽǁ ĐŽŶĨŝĚĞŶĐĞ ŝŶ ƚŚĞŝƌ ůĞǀĞů ŽĨ

ƐƵƐƚĂŝŶĂďŝůŝƚǇ ŬŶŽǁůĞĚŐĞ ǁŚŝůĞ ŽŶĞͲƚŚŝƌĚ ŽĨ ƚŚĞŵ ƚŚŝŶŬ ƚŚĞǇ
ŚĂǀĞ ůŽǁ ůĞǀĞů ŽĨ ƐƵĐŚ ŬŶŽǁůĞĚŐĞ͘

� dŚĞŝƌ ƉĞƌĨŽƌŵĂŶĐĞ ĐůĞĂƌůǇ ƐŚŽǁƐ ƚŚĞŝƌ ƵŶĚĞƌƐƚĂŶĚŝŶŐ ŽĨ
͚ŐƌĞĞŶ ĐĂƌďŽŶ͛ ĂŶĚ ͚ŐƌĂǇ ĐĂƌďŽŶ͛͘

� >Žǁ ůĞǀĞů ŽĨ ĂǁĂƌĞŶĞƐƐ ŽĨ ŐůŽďĂů ĐůŝŵĂƚĞ ƐŽĐŝĂů ŵŽǀĞŵĞŶƚƐ
ĂŶĚ ĞǀĞŶƚƐ͘

� ϴϳй ŽĨ ƚŚĞ ƌĞƐƉŽŶĚĞŶƚƐ ĂƌĞ ƉŽƐŝƚŝǀĞ ŝŶ ƐƵƉƉŽƌƚŝŶŐ
ƐƵƐƚĂŝŶĂďŝůŝƚǇ ďǇ ŵĞĂŶƐ ŽĨ ĨŽƐƐŝů ĐĂƌďŽŶ ƌĞĚƵĐƚŝŽŶ ĂŶĚ
ĂĐƚŝŽŶƐ ĂůŝŬĞ͘

� ^ƚƵĚĞŶƚƐ ŶĂŵĞĚ ŵŽƌĞ ƚŚĂŶ ϭϮ ĚŝĨĨĞƌĞŶƚ ǁĂǇƐ ŽĨ
ĞŶǀŝƌŽŶŵĞŶƚ ƉƌŽƚĞĐƚŝŽŶ ĂƐ ĐŽŵŵƵŶŝƚǇ ŵĞŵďĞƌƐ͘

� dŚĞǇ ŶĂŵĞĚ ŵŽƌĞ ƚŚĂŶ ϭϬ ĚŝĨĨĞƌĞŶƚ ƌĞƐƉŽŶƐŝďŝůŝƚŝĞƐ ƚŚĞǇ
ĐĂŶ ƵŶĚĞƌƚĂŬĞ ƚŽ ĞŶƐƵƌĞ Ă ƐƵƐƚĂŝŶĂďůĞ ĨƵƚƵƌĞ ĨŽƌ ƚŚĞ
ǇŽƵŶŐĞƌ ŐĞŶĞƌĂƚŝŽŶƐ͘

� ^ƚƵĚĞŶƚƐ ƌĞĐŽƵŶƚĞĚ ŵŽƌĞ ƚŚĂŶ ϭϬ ĚŝĨĨĞƌĞŶƚ ǀĂůƵĞƐ ĂŶĚ
ďĞůŝĞĨƐ ĨƌŽŵ ƚŚĞŝƌ ĐƵůƚƵƌĞ ĂŶĚ ƌĞůŝŐŝŽŶ ƚŚĂƚ ƐƵƉƉŽƌƚ
ĞŶǀŝƌŽŶŵĞŶƚĂů ƉƌŽƚĞĐƚŝŽŶ͘

� dŚĞǇ ƐƵŐŐĞƐƚĞĚ ŵŽƌĞ ƚŚĂŶ ϭϱ ǁĂǇƐ ƚŽ ƌĞĚƵĐĞ ĨŽƐƐŝů ĐĂƌďŽŶ
ĞŵŝƐƐŝŽŶƐ͕ ĨŽƌ ĞǆĂŵƉůĞ͕ ĚĞǀĞůŽƉ ŶĞŐĂƚŝǀĞ ĞŵŝƐƐŝŽŶ
ƚĞĐŚŶŽůŽŐŝĞƐ ĂŶĚ ƐǁŝƚĐŚ ďĂĐŬ ƚŽ ŵĂŶƵĂů ǁŽƌŬ ŝŶƐƚĞĂĚ ŽĨ
ƵƐŝŶŐ ĞŶĞƌŐǇͲĐŽŶƐƵŵŝŶŐ ĚĞǀŝĐĞƐ͘ �

5HIHUHQFHV
�ůŐŚĂŵĚŝ͕ �͘ <͘ ,͘ Θ �ůͲ,ĂƐƐĂŶ͕ t͘ ^͘ ;ϮϬϭϵͿ͘ ^ĂƵĚŝ
ƵŶĚĞƌŐƌĂĚƵĂƚĞ ƐƚƵĚĞŶƚƐ͛ ŶĞĞĚƐ ŽĨ ƉĞĚĂŐŽŐŝĐĂů ĞĚƵĐĂƚŝŽŶ
ĨŽƌ ĞŶĞƌŐǇ ůŝƚĞƌĂĐǇ͘ :ŽƵƌŶĂů ŽĨ dƵƌŬŝƐŚ ^ĐŝĞŶĐĞ �ĚƵĐĂƚŝŽŶ͕
ϭϲ;ϰͿ͕ ϱϮϭͲϱϯϳ͕ �ĞĐĞŵďĞƌ ϮϬϭϵ͘ �K/͗
ϭϬ͘ϯϲϲϴϭͬƚƵƐĞĚ͘ϮϬϮϬ͘ϱ

�ŶĞƌŐǇ /ŶĨŽƌŵĂƚŝŽŶ �ĚŵŝŶŝƐƚƌĂƚŝŽŶ ;ϮϬϭϴͿ͘ �ĞƚĂ͗
/ŶƚĞƌŶĂƚŝŽŶĂů͘ �ĐĐĞƐƐĞĚ ŽŶ Ϯϯ �ĞĐĞŵďĞƌ ϮϬϭϵ͘
ŚƚƚƉƐ͗ͬͬǁǁǁ͘ĞŝĂ͘ŐŽǀͬďĞƚĂͬŝŶƚĞƌŶĂƚŝŽŶĂů͍ͬĨŝƉƐс^�

dŚĞ tŽƌůĚ &ĂĐƚďŽŽŬ ;Ŷ͘Ě͘Ϳ͘ DŝĚĚůĞ �ĂƐƚ͗ ^ĂƵĚŝ �ƌĂďŝĂ͘
�ĐĐĞƐƐĞĚ ŽŶ Ϯϯ �ĞĐĞŵďĞƌ ϮϬϭϵ͘
ŚƚƚƉƐ͗ͬͬǁǁǁ͘ĐŝĂ͘ŐŽǀͬůŝďƌĂƌǇͬƉƵďůŝĐĂƚŝŽŶƐͬƚŚĞͲǁŽƌůĚͲ
ĨĂĐƚďŽŽŬͬŐĞŽƐͬƉƌŝŶƚͺƐĂ͘Śƚŵů

sŝƐŝŽŶ ϮϬϯϬ ;ϮϬϮϬͿ͘ sŝďƌĂŶƚ ƐŽĐŝĞƚǇ ǁŝƚŚ ĨƵůĨŝůůŝŶŐ ůŝǀĞƐ͘
�ĐĐĞƐƐĞĚ ŽŶ Ϯ &ĞďƌƵĂƌǇ ϮϬϮϬ͘
ŚƚƚƉƐ͗ͬͬǀŝƐŝŽŶϮϬϯϬ͘ŐŽǀ͘ ƐĂͬĞŶͬŶŽĚĞͬϭϬ͘

2YHUYLHZ
7KHUH LV D OLQN EHWZHHQ WKH EXUQLQJ RI IRVVLO IXHOV �H�J�
SHWUROHXP� DQG H[WUHPH ZHDWKHU FRQGLWLRQV DQG
HQYLURQPHQWDO GHJUDGDWLRQ �H�J� IODVK IORRG� GHVHUWLILFDWLRQ�
HWF��� 7KH LPEDODQFH LQ WKH FDUERQ F\FOH LV FDXVLQJ FOLPDWH
FULVLV �IRUPHUO\ QDPHG� FOLPDWH FKDQJH�� $Q RLO�GHSHQGHQW
FRXQWU\ VXFK DV 6DXGL $UDELD ZKHUH FLWL]HQV DUH IDFLQJ DQ
DZNZDUG DQG SUHFDULRXV VLWXDWLRQ EHFDXVH WKH\ JHQHUDOO\
FDUH IRU VXVWDLQDELOLW\� EXW WKH HFRQRP\ WKULYHV RQ RLO�
SURGXFWLRQ� 7KH (QHUJ\ ,QIRUPDWLRQ $GPLQLVWUDWLRQ¶V �(,$¶V�
UHFHQW GDWD VKRZV WKDW 6DXGL $UDELD UDQNHG VHFRQG LQ WKH WRS
ILYH RLO�SURGXFLQJ FRXQWULHV FRQWULEXWLQJ ��� RI WKH ZRUOG¶V
WRWDO RLO SURGXFWLRQ� $FFRUGLQJ WR 7KH :RUOG )DFWERRN� WKH
SHWUROHXP VHFWRU LQ 6DXGL $UDELD DFFRXQWV IRU URXJKO\ ���
�L�H� QHDUO\ D KDOI� RI LWV JURVV GRPHVWLF SURGXFW �*'3�� 7KLV
LQYHVWLJDWLRQ SULPDULO\ H[DPLQHV VWXGHQW HYDOXDWLRQ�
NQRZOHGJH� DZDUHQHVV� FRQYLFWLRQV DQG VXJJHVWLRQV RI KRZ
WR IDFLOLWDWH WKH FRXQWU\ WR DFKLHYH LWV VXVWDLQDEOH
GHYHORSPHQW JRDOV �6'*V� DGYRFDWHG LQ WKH QDWLRQ¶V 9LVLRQ
�����

dŽ ƌĞĨůĞĐƚ ƚŚĞ ƉƌŽŐƌĞƐƐ ŵĂĚĞ ŝŶ ƐƵƐƚĂŝŶĂďŝůŝƚǇ
ĚĞǀĞůŽƉŵĞŶƚ ĞĚƵĐĂƚŝŽŶ ƐŝŶĐĞ ϮϬϭϳ ǁŚĞŶ ƚŚĞ ŶĞĞĚ
ŽĨ ƉĞĚĂŐŽŐŝĐĂů ĞĚƵĐĂƚŝŽŶ ĨŽƌ ĞŶĞƌŐǇ ůŝƚĞƌĂĐǇ ŝŶ ^ĂƵĚŝ
�ƌĂďŝĂ ǁĂƐ ĨŝƌƐƚ ŝĚĞŶƚŝĨŝĞĚ͘

dŽ ĞǆĂŵŝŶĞ ƐƚƵĚĞŶƚ ĞǀĂůƵĂƚŝŽŶ͕ ŬŶŽǁůĞĚŐĞ͕
ĂǁĂƌĞŶĞƐƐ͕ ĐŽŶǀŝĐƚŝŽŶƐ ĂŶĚ ƐƵŐŐĞƐƚŝŽŶƐ ŽĨ ŚŽǁ
ƚŽ ĨĂĐŝůŝƚĂƚĞ ƚŚĞ ĐŽƵŶƚƌǇ ƚŽ ĂĐŚŝĞǀĞ ŝƚƐ ^�'Ɛ
ĂĚǀŽĐĂƚĞĚ ŝŶ ^ĂƵĚŝ sŝƐŝŽŶ ϮϬϯϬ͘

dŽ ƐĞƌǀĞ ĂƐ Ă ďĂƐĞ ĨŽƌ Ă ĚŝƐĐƵƐƐŝŽŶ ŽĨ ĞĨĨĞĐƚŝǀĞ
ůĞĂƌŶŝŶŐ ĂŶĚ ƚĞĂĐŚŝŶŐ ŽĨ ƐƵƐƚĂŝŶĂďŝůŝƚǇ ƐƉĞĐŝĨŝĐĂůůǇ
ĞǀŽůǀĞĚ ŝŶ ƚŚĞ ^ĂƵĚŝ ĐŽŶƚĞǆƚ͘

5HVHDUFK2EMHFWLYHV

)XWXUH�'HYHORSPHQW

5HVHDUFK $FWLYLW\
��� XQLYHUVLW\ VWXGHQWV ZHUH JLYHQ DQ LQTXLU\�EDVHG
DVVLJQPHQW WR FRPSOHWH IRU GDWD FROOHFWLRQ� 7R
DFKLHYH VXVWDLQDELOLW\ DQG UHVWRUH WKH HDUWK¶V KHDOWK�
WKH WKUHH VSKHUHV RI HFRQRPLFV� VRFLHW\ DQG FXOWXUH
DUH LQYROYHG� 7KH DVVLJQPHQW LV ZULWWHQ LQ WKH IRUPDW
RI PHQX RSWLRQ TXHVWLRQV� RSHQ�HQGHG TXHVWLRQV DQG
D UHVHDUFK�EDVHG WDVN ZLWK JXLGHG TXHVWLRQV

,PSDFW
� dŚĞ ƵƐĞ ŽĨ ƐŽĐŝĂů ŵĞĚŝĂ ĐĂŶ ďĞ ĐŽŶƐŝĚĞƌĞĚ ĨŽƌ ƌĂŝƐŝŶŐ

ĂǁĂƌĞŶĞƐƐ ŽĨ ĞŶǀŝƌŽŶŵĞŶƚĂů ƉƌŽƚĞĐƚŝŽŶ͕ ƉƌĞƐĞƌǀĂƚŝŽŶ
ŽĨ ŶĂƚƵƌĂů ƌĞƐŽƵƌĐĞƐ ĂŶĚ ƐƵƐƚĂŝŶĂďŝůŝƚǇ͘

� �ǆƉůŽƌĂƚŝŽŶ ŽĨ ŝƐƐƵĞƐ ŽĨ ĐůŝŵĂƚĞ ĐƌŝƐŝƐ ŝŶĐƌĞĂƐĞƐ
ƐƚƵĚĞŶƚƐ͛ ŬŶŽǁůĞĚŐĞ ŽĨ ƚŚĞ ĐĂƵƐĞƐ ŽĨ ĞǆƚƌĞŵĞ ǁĞĂƚŚĞƌ
ĐŽŶĚŝƚŝŽŶƐ ĂŶĚ ĞŶǀŝƌŽŶŵĞŶƚĂů ĚĞŐƌĂĚĂƚŝŽŶ ĂŶĚ
ŵŽƚŝǀĂƚĞ ƚŚĞŵ ƚŽ ĨŝŶĚ ŝŵŵĞĚŝĂƚĞ ƐŽůƵƚŝŽŶƐ͘

� �ǀĞƌǇ ĞĚƵĐĂƚĞĚ ŝŶĚŝǀŝĚƵĂů ŚĂƐ ƌĞƐƉŽŶƐŝďŝůŝƚŝĞƐ ƚŽǁĂƌĚ
ŚŝƐͬŚĞƌ ĐŽŵŵƵŶŝƚǇ ĂŶĚ ƐŽĐŝĞƚǇ ĂŶĚ ƚŚĞ ĨƵƚƵƌĞ
ŐĞŶĞƌĂƚŝŽŶƐ͘

� ,ŝŐŚ ƚŝŵĞ ǁĞ ƉƵƚ ŽƵƌ ĐƵůƚƵƌĂů ĂŶĚ ƌĞůŝŐŝŽƵƐ ǀĂůƵĞƐ ĂŶĚ
ďĞůŝĞĨƐ ƚŚĂƚ ƐƵƉƉŽƌƚ ƐƵƐƚĂŝŶĂďŝůŝƚǇ ŝŶƚŽ ĂĐƚŝŽŶƐ͘

� hŶĚĞƌƐƚĂŶĚ ĂŶĚ ĚĞǀĞůŽƉ ŶĞŐĂƚŝǀĞ ĞŵŝƐƐŝŽŶ
ƚĞĐŚŶŽůŽŐŝĞƐ ĂŶĚ ƚĞĐŚŶŽůŽŐŝĞƐ ƚŚĂƚ ĞŶĂďůĞ ǌĞƌŽ
ĞŵŝƐƐŝŽŶƐ ŽĨ �KϮ ĚƵĞ ƚŽ ĨŽƐƐŝů ĨƵĞů ĐŽŵďƵƐƚŝŽŶ͘

� �ĂŵƉĂŝŐŶƐ ƚŽ ƌĞǀĞƌƚ ƚŽ ŵĂŶƵĂů ǁŽƌŬ ŝŶƐƚĞĂĚ ŽĨ ƵƐŝŶŐ
ĞŶĞƌŐǇͲĐŽŶƐƵŵŝŶŐ ĚĞǀŝĐĞƐ͘

� �ǀĞŶƚƐ ĂŶĚ ůĞĂƌŶŝŶŐ ŽƉƉŽƌƚƵŶŝƚŝĞƐ ƚŽ ďĞ ƉƌŽǀŝĚĞĚ ƚŽ
ŬĞĞƉ ƚŚĞ ^ĂƵĚŝ ƉŽƉƵůĂƚŝŽŶ ĂďƌĞĂƐƚ ŽĨ ƐƵƐƚĂŝŶĂďŝůŝƚǇ
ŬŶŽǁůĞĚŐĞ ĂŶĚ ƚŽ ƉƌŽŵŽƚĞ ƉŽƐŝƚŝǀĞ ďĞŚĂǀŝŽƌ ƚŽǁĂƌĚ
ƌĞĂĐŚŝŶŐ ƚŚĞ ^�'Ɛ ƉƌĞƐĐƌŝďĞĚ ŝŶ ƚŚĞ ŶĂƚŝŽŶ͛Ɛ sŝƐŝŽŶ
ϮϬϯϬ͘

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

7HDFKLQJ�	�/HDUQLQJ�RI�6XVWDLQDELOLW\�LQ�6DXGL�$UDELD
WƌŽĨ͘ ��ƌ͘ ��ŵĂŶŝ�<͘�,ĂŵĚĂŶ��ůŐŚĂŵĚŝ

�ŽůůĞŐĞ�ŽĨ��ĚƵĐĂƚŝŽŶ
/Ŷ�ĐŽůůĂďŽƌĂƚŝŽŶ�ǁŝƚŚ͗

DƌƐ͘�tĂŝ�^ŝ��ůͲ,ĂƐƐĂŶ͕��^���ĞƉĂƌƚŵĞŶƚ
'ƵŝůĚĨŽƌĚ��ŽůůĞŐĞ�ĨŽƌ�,ŝŐŚĞƌ�ĂŶĚ�&ƵƌƚŚĞƌ��ĚƵĐĂƚŝŽŶ͕�h<

9LVXDO 6XSSRUW

� 7R LQYHVWLJDWH WKH HIIHFWLYHQHVV RI HPSOR\LQJ
,QTXLU\�EDVHG OHDUQLQJ �,%/� LQ (6' LQ WKH 6DXGL
FRQWH[W�

� 7R H[SORUH IXUWKHU PHWKRGRORJLHV WR WHDFK (6'�

� 7R LQYHVWLJDWH 6DXGL FLWLHV¶ LQIUDVWUXFWXUH DQG
QHZO\ FRQVWUXFWHG EXLOGLQJV WKDW VXSSRUW
VXVWDLQDELOLW\ DQG 
JUHHQ
 OLYLQJ YLVXDOL]HG E\
XQLYHUVLW\ JUDGXDWHV�



2YHUYLHZ
$IWHU HDFK DVVLJQPHQW� P\ VWXGHQWV� LQ WKH KHDOWK
WUDFN� ZRXOG FRPH WR PH ZLWK PDQ\ TXHVWLRQV DERXW
WKHLU JUDGHV� 7KHLU TXHVWLRQV VXJJHVWHG D IRFXV RQ
JUDGHV� QRW OHDUQLQJ� )RU H[DPSOH� WKH\ ZRXOG DVN ZK\
RWKHU JURXSV UHFHLYHG KLJKHU JUDGHV� $OVR� WKH\ ZRXOG
H[SUHVV WKDW WKH\ IHHO WKH\ ³GHVHUYH´ EHWWHU JUDGHV�
$OWKRXJK , DP FRPPLWWHG WR SURYLGLQJ P\ VWXGHQWV ZLWK
WLPHO\ ZULWWHQ IHHGEDFN� WKH\ DVN TXHVWLRQV DERXW
JUDGHV� EXW QR TXHVWLRQV FRQFHUQLQJ WKH IHHGEDFN�
$IWHU GLVFXVVLRQ� , OHDUQHG WKDW P\ VWXGHQWV GLG QRW
UHDG P\ ZULWWHQ IHHGEDFN ZKLFK , JDYH RQ HDFK
DVVLJQPHQW� GLG QRW GLVFXVV ZKDW WKH\ OHDUQHG RU QHHG
WR OHDUQ LQ RUGHU WR LPSURYH WKHLU VNLOOV� DQG JUDGHV� ,
GHFLGHG WR JLYH WKHP WKH RSSRUWXQLW\ WR JUDGH WKHLU RZQ
ZRUN EDVHG RQ WKH UXEULF RI WKDW DVVLJQPHQW�

2XWFRPHV
,QWHQGHG�2XWFRPHV
� 6WXGHQWV UHDG� GLVFXVVHG DQG HYDOXDWHG WKH ZULWWHQ

IHHGEDFN�
� 6WXGHQWV WKRXJKW DERXW OHDUQLQJ� ZKDW WKH\ GLG�

ZKDW FRXOG GR� ZKDW ZLOO GR� DQG ZKDW WKH\ QHHG WR
EH DEOH WR GR�

� 6WXGHQWV VHOI�UHJXODWHG OHDUQLQJ DQG FULWLFDOO\
DVVHVVHG ZRUN�

� 6WXGHQWV EHFDPH VDWLVILHG ZLWK WKHLU JUDGHV�

8QH[SHFWHG 2XWFRPHV
� 6WXGHQWV JDYH ORZHU VFRUHV FRPSDULQJ WR WKH VFRUHV

, JDYH�
� 0RVW RI VWXGHQWV UHDG WKH ZULWWHQ IHHGEDFN IRU WKH

ILUVW WLPH�

5HIHUHQFHV
*RQ]iOH]�%HWDQFRU� 6� 0�� %ROtYDU�&UX]� $�� 	

9HUDQR�7DFRURQWH� '� ������� 6HOI�DVVHVVPHQW
DFFXUDF\ LQ KLJKHU HGXFDWLRQ� 7KH LQIOXHQFH RI
JHQGHU DQG SHUIRUPDQFH RI XQLYHUVLW\ VWXGHQWV�
$FWLYH /HDUQLQJ LQ +LJKHU (GXFDWLRQ� ������
���±����

+DZH� (� 	 'L[RQ� +� ������� $VVHVVPHQW IRU
OHDUQLQJ� D FDWDO\VW IRU VWXGHQW VHOI�UHJXODWLRQ�
$VVHVVPHQW 	 (YDOXDWLRQ LQ +LJKHU (GXFDWLRQ�
������ ����������

/\QDP� 6� 	 &DFKLD� 0� ������� 6WXGHQWV¶
SHUFHSWLRQV RI WKH UROH RI DVVHVVPHQWV DW
KLJKHU HGXFDWLRQ� $VVHVVPHQW 	 (YDOXDWLRQ LQ
+LJKHU (GXFDWLRQ� ������ ��������

3ULFH� 0�� +DQGOH\� .� 	 0LOODU� -� ������� )HHGEDFN�
)RFXVLQJ DWWHQWLRQ RQ HQJDJHPHQW� 6WXGLHV LQ
+LJKHU (GXFDWLRQ� ������ ��������

:DQJ� :� ������� 8VLQJ UXEULFV LQ VWXGHQW VHOI�
DVVHVVPHQW� VWXGHQW SHUFHSWLRQV LQ WKH (QJOLVK
DV D IRUHLJQ ODQJXDJH ZULWLQJ FRQWH[W�
$VVHVVPHQW 	 (YDOXDWLRQ LQ +LJKHU (GXFDWLRQ�
������ ����������

5HVHDUFK�$LPV
7KH SXUSRVH RI P\ FKDQJH WR SUDFWLFH LV WR
H[SHULPHQW DQG REVHUYH WKH FKDQJH LQ VWXGHQWV¶
EHKDYLRUV FRQFHUQLQJ IHHGEDFN� JUDGHV DQG OHDUQLQJ�
, ZRQGHUHG KRZ WKH DFWLYLW\ RI VHOI�DVVHVVLQJ WKHLU
RZQ ZRUN ZRXOG HQFRXUDJH WKHP WR FDUHIXOO\ UHDG�
WKLQN DERXW� DQG HYDOXDWH WKH ZULWWHQ IHHGEDFN ,
DOUHDG\ SURYLGHG� $OVR� , ZDQWHG WR VHH KRZ VWXGHQWV¶
VHOI�DVVHVVPHQW ZRXOG EH LQ FRPSDULVRQ WR P\
DVVHVVPHQW RI WKHLU ZRUN�

0\�GHDU�VWXGHQWV

)XWXUH�'HYHORSPHQW

,PSDFW�����

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

/HW¶V�)RFXV�RQ�/HDUQLQJ��
6WXGHQWV¶�5XEULF�JXLGHG�6HOI�DVVHVVPHQW�3UDFWLFHV

0RKDPPHG�6��$ONDWKLUL��$VVLVWDQW�3URIHVVRU
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

6
KR
UW
�7
HU
P

0
HG
LX
P
�7
HU
P

/R
QJ
�7
HU
P

,�ZLOO�
FROODERUDWH�
ZLWK�RQH�RU�
WZR�
LQVWUXFWRUV�
WR�GHYHORS�
D�ZHOO�
GHVLJQHG�
DFWLYLW\�WKDW�
HQFRXUDJH
V�VWXGHQWV�
WR�SUDFWLFH�
UXEULF�
JXLGHG�
VHOI�
DVVHVVPHQ
W

,�ZRXOG�OLNH�
WR�FRQGXFW�
WKH�VDPH�
DFWLRQ�
UHVHDUFK�LQ�
DQRWKHU�
FODVV�,�
WHDFK

6WXGHQWV
UXEULF�JXLGHG�
VHOI�DVVHVVPHQW

SUDFWLFHV

6WXGHQWV
IRFXV�RQ�OHDUQLQJ�� JLYH�
IHHGEDFN�RQ�OHDUQLQJ

$VVHVVPHQW�

)25

/HDUQLQJ

$VVHVVPHQW�

$6

/HDUQLQJ

6WXGHQWV
VHOI�DVVHVVPHQW���

UHVSRQVLEOH IRU�RZQ�
OHDUQLQJ

$VVHVVPHQW�

2)

/HDUQLQJ

6WXGHQWV
DVVHVV�DJDLQVW�RXWFRPHV�
�UXEULFV����GHPRQVWUDWH�

DFKLHYHPHQW

,�ZRXOG�OLNH�WR�
VKDUH�P\�
H[SHULHQFH�
ZLWK�WKH�
DFDGHPLF�
FRPPXQLW\���
,�ZLOO�ZULWH�D�
PDQXVFULSW�RI�
WKH�DFWLRQ�
UHVHDUFK�WR�
VXEPLW�IRU�
SXEOLFDWLRQ

,PSDFW�����

�

�

�

�

�

��

��

��

��

8WLOL]LQJ�UXEULFV�WR�FRPSOHWH
RZQ�DVVLJQPHQWV

8WLOL]LQJ�ZULWWHQ�IHHGEDFN 'LVFXVVLQJ�WKHLU�RZQ�OHDUQLQJ

&KDQJH�LQ�6WXGHQW�%HKDYLRXU

%HIRUH $IWHU

�

�

�

�

�

��

��

��

��

8WLOL]LQJ�UXEULF�JXLGHG�VHOI�
DVVHVVPHQW

6DWLVIDFWLRQ�ZLWK�WKH�ILQDO�JUDGH

&KDQJH�LQ�6WXGHQW�%HKDYLRXU

%HIRUH $IWHU

5HVHDUFK�$FWLYLW\
$IWHU FRPSOHWLQJ D JURXS SURMHFW RQ VHDUFKLQJ VNLOOV�
P\ VWXGHQWV ZHUH JLYHQ WKH RSSRUWXQLW\ WR JUDGH WKHLU
ZRUN IROORZLQJ D UXEULF DIWHU , DOUHDG\ JUDGHG WKH
DVVLJQPHQW DQG JDYH IHHGEDFN XVLQJ WKH VDPH
UXEULF� 7KH UXEULF ZDV DOUHDG\ VKDUHG ZLWK VWXGHQWV
EHIRUH WKH\ EHJDQ ZRUNLQJ RQ WKH DVVLJQPHQW�

)RU WKH FXUUHQW DFWLRQ UHVHDUFK� , PHW ZLWK VWXGHQWV
�RQH JURXS PHPEHUV DW D WLPH�� 7KH PHHWLQJ WRRN
SODFH DW D URRP WKDW KDV D X�VKDSHG GHVN
DUUDQJHPHQW� 7KH VHDWLQJ DUUDQJHPHQW HQFRXUDJHG
GLVFXVVLRQ DQG PDGH LW HDVLHU IRU PH WR REVHUYH
VWXGHQWV¶ LQWHUDFWLRQV� , DVNHG VWXGHQWV WR JR WKURXJK
P\ IHHGEDFN� 7KHQ� , JDYH WKHP SULQWHG FRSLHV RI
WKH UXEULF� ,Q VRPH FDVHV� , SURYLGHG VRPH
LQVWUXFWLRQV RQ KRZ WR XVH WKH UXEULF IRU JUDGLQJ� MXVW
WR KDYH D FRPPRQ XQGHUVWDQGLQJ EHIRUH WKH\ JHW
LQWR JUDGLQJ� 6WXGHQWV GLVFXVVHG WKH IHHGEDFN RQ
WKH SURMHFW DPRQJ WKHPVHOYHV DV ZHOO DV ZLWK PH�
6WXGHQWV JUDGHG WKHLU ZRUN IROORZLQJ WKH UXEULF WDNLQJ
LQWR FRQVLGHUDWLRQ WKH ZULWWHQ IHHGEDFN� )LQDOO\�
VWXGHQWV DJUHHG RQ WKHLU ILQDO JUDGH�



$EVWUDFW
-LJVDZ EDVHG FRRSHUDWLYH OHDUQLQJ DSSURDFK KDV EHHQ
IRXQG WR EH RQH RI WKH HIIHFWLYH SHGDJRJLFDO
DSSURDFKHV WKDW LQFUHDVH VWXGHQWV
 HQJDJHPHQW LQ WKH
FODVVURRP �/RP� ����� /LDR� *ULVZROG DQG SRUWHU�
������ 7KH SXUSRVH RI WKLV DFWLRQ UHVHDUFK LV WR
LQYHVWLJDWH VWXGHQWV¶ SHUFHSWLRQV RI WKH HIIHFWLYHQHVV
RI XVLQJ -LJVDZ OHDUQLQJ DFWLYLWLHV WR HQKDQFH WKHLU
HQJDJHPHQW LQ WKH FODVVURRP� 7KH VWXG\ ZDV
FRQGXFWHG RQ RQH 0$ FRXUVH DW &ROOHJH RI 6FLHQFH
DQG +XPDQLWLHV� ,$8� 7R DFKLHYH WKH DLPV RI WKLV VWXG\�
TXHVWLRQQDLUH ZDV XVHG DV WR FROOHFW GDWD IURP WKH
VWXGHQWV� 7KH UHVXOWV VKRZ WKDW -LJVDZ DFWLYLWLHV DUH
SHUFHLYHG WR EH HIIHFWLYH LQ HQKDQFLQJ VWXGHQWV¶
HQJDJHPHQW LQ WKH FODVVURRP E\ HQFRXUDJLQJ WKHP WR
VKDUH LGHDV� H[SUHVV RSLQLRQV DQG DQVZHU HDFK RWKHU¶V
TXHVWLRQV� +RZHYHU� PRUH IHHGEDFN LQ QHHGHG IURP
WKH OHFWXUHU�

2XWFRPHV
� 7KH VWXG\ VKRZV WKDW VL[ RI WKH QLQH VWXGHQWV

DVVHUWHG WKDW -LJVDZ DFWLYLWLHV XVXDOO\ SURYLGHG
WKHP ZLWK VXIILFLHQW RSSRUWXQLWLHV WR HQJDJH LQ WKH
FODVVURRP� 2QO\ WKUHH VWXGHQWV VDLG WKDW WKH\ ZHUH
VRPHWLPHV HQJDJHG GXULQJ -LJVDZ DFWLYLWLHV�

� $OO VWXGHQWV DJUHHG WKDW -LJVDZ DFWLYLWLHV DOORZHG
WKHP WR GLVFRYHU GLIIHUHQW RSLQLRQV DURXQG WKH WRSLF�
SURYLGHG WKHP ZLWK WKH VSDFH WR WKLQN ZLWK WKHLU
FROOHDJXHV LQ WKH FODVVURRP DQG DOORZHG WKHP WR
FULWLFL]HV WKHLU FROOHDJXHV¶ DQVZHUV�

� $OPRVW DOO VWXGHQWV LQGLFDWHG WKDW WKDW -LJVDZ
DFWLYLWLHV IRVWHU FRRSHUDWLRQ GXULQJ WKH FODVVURRP�
KHOSHG WKHP WR GLVFXVV WKHLU FROOHDJXHV¶ LGHDV DQG
DQVZHUV WKHLU TXHVWLRQV�

5HIHUHQFHV

WŽƉĞŶŝĐŝ͕ ^͘ ;ϮϬϭϯͿ͘ dŽǁĂƌĚƐ Ă ŶĞǁ ǀŝƐŝŽŶ ĨŽƌ
ƵŶŝǀĞƌƐŝƚǇ ŐŽǀĞƌŶĂŶĐĞ͕ ƉĞĚĂŐŽŐŝĞƐ ĂŶĚ ƐƚƵĚĞŶƚ
ĞŶŐĂŐĞŵĞŶƚ͘ /Ŷ �͘ �ƵŶŶĞ͕ Θ �͘ KǁĞŶ ;�ĚƐ͘Ϳ͕ dŚĞ
ƐƚƵĚĞŶƚ ĞŶŐĂŐĞŵĞŶƚ ŚĂŶĚďŽŽŬ͗ WƌĂĐƚŝĐĞ ŝŶ ŚŝŐŚĞƌ
ĞĚƵĐĂƚŝŽŶ͕ ;ϭƐƚ ĞĚ͕͘ ƉƉ͘ ϮϯʹϰϮͿ͘ �ŝŶŐůĞǇ͗ �ŵĞƌĂůĚ͘

>Žŵ͕ �͘ ;ϮϬϭϮͿ͘ �ůĂƐƐƌŽŽŵ ĂĐƚŝǀŝƚŝĞƐ͗ ^ŝŵƉůĞ
ƐƚƌĂƚĞŐŝĞƐ ƚŽ ŝŶĐŽƌƉŽƌĂƚĞ ƐƚƵĚĞŶƚͲĐĞŶƚĞƌĞĚ ĂĐƚŝǀŝƚŝĞƐ
ǁŝƚŚŝŶ ƵŶĚĞƌŐƌĂĚƵĂƚĞ ƐĐŝĞŶĐĞ ůĞĐƚƵƌĞƐ͘ dŚĞ :ŽƵƌŶĂů
ŽĨ hŶĚĞƌŐƌĂĚƵĂƚĞ EĞƵƌŽƐĐŝĞŶĐĞ �ĚƵĐĂƚŝŽŶ͕ ϭϭ;ϭͿ͕
�ϲϰͲ�ϳϭ͘

>ŝĂŽ͕ ^͘E͕͘ 'ƌŝƐǁŽůĚ͕ t͘'͘ ĂŶĚ WŽƌƚĞƌ͕ >͘ ϮϬϭϴ͘
�ůĂƐƐƌŽŽŵ �ǆƉĞƌŝĞŶĐĞ ZĞƉŽƌƚ ŽŶ :ŝŐƐĂǁ >ĞĂƌŶŝŶŐ͘
WƌŽĐĞĞĚŝŶŐƐ ŽĨ ƚŚĞ ϮϯƌĚ �ŶŶƵĂů ��D �ŽŶĨĞƌĞŶĐĞ ŽŶ
/ŶŶŽǀĂƚŝŽŶ ĂŶĚ dĞĐŚŶŽůŽŐǇ ŝŶ �ŽŵƉƵƚ͘

2YHUYLHZ
6WXGHQWV¶ HQJDJHPHQW LV FRQVLGHUHG WR EH RQH RI WKH
PDLQ IDFWRUV WKDW LQIOXHQFH OHDUQLQJ H[SHULHQFHV
DPRQJ VWXGHQWV� )URP P\ ZRUN ZLWK SRVWJUDGXDWH
VWXGHQWV� , KDYH QRWLFHG WKH GLIILFXOWLHV WKDW OHFWXUHUV
IDFH ZKHQ DWWHPSWLQJ WR GHOLYHU KLJKO\ LQWHQVLYH
OHDUQLQJ FRQWHQWV DQG PDLQWDLQ VWXGHQWV¶
HQJDJHPHQW� 3RVW JUDGXDWH VWXGHQWV QHHG WR KDYH
PRUH RSSRUWXQLWLHV WR LQWHUDFW DQG OHDUQ IURP WKHLU
SHHUV� $FFRUGLQJ WR 3RSHQLFL ������� XQLYHUVLWLHV DUH
SOD\LQJ D YLWDO UROH LQ LQWHJUDWLQJ WHDFKLQJ SHGDJRJLHV
WKDW IRVWHU VWXGHQWV¶ DFWLYH SDUWLFLSDWLRQ DQG
LQYROYHPHQW LQ YDULRXV OHDUQLQJ RSSRUWXQLWLHV ZLWK
WKHLU SHHUV� ,$8 LV LQFUHDVLQJO\ DLPLQJ DW HTXLSSLQJ
LWV VWDII ZLWK WHDFKLQJ VWUDWHJLHV DQG DSSURDFKHV WKDW
HQFRXUDJH VWXGHQWV¶ LQWHUDFWLRQV DQG DFWLYH OHDUQLQJ�
VXFK DV FRRSHUDWLYH OHDUQLQJ DSSURDFK� 7KHUHIRUH�
-LJVDZ ZDV LQWURGXFHG WR D VDPSOH RI SRVWJUDGXDWH
VWXGHQWV LQ 6SHFLDO (GXFDWLRQ 'HSDUWPHQW

)XWXUH�'HYHORSPHQW

5HVHDUFK�$FWLYLWLHV
� 3UH�VWXG\ REVHUYDWLRQV RQ WKH OHYHO RI VWXGHQWV¶

HQJDJHPHQW LQ WKH FODVVURRP�

� 5HVHDUFK RQ FRRSHUDWLYH OHDUQLQJ DSSURDFKHV ZLWK
D IRFXV RQ -LJVDZ DFWLYLWLHV DQG VWXGHQWV¶
HQJDJHPHQW�

� 3UH�LQWHUYHQWLRQ TXHVWLRQQDLUH WR FDSWXUH VWXGHQWV¶
SHUVSHFWLYHV DERXW WKHLU HQJDJHPHQW OHYHO VLQFH
WKH\ HQWHUHG WKH SURJUDPPH�

� ,PSOHPHQWLQJ -LJVDZ DFWLYLWLHV LQ RQH RI WKH 0$
FRXUVHV�

� 3RVW�LQWHUYHQWLRQ TXHVWLRQQDLUH WR FDSWXUH VWXGHQWV¶
SHUVSHFWLYHV DERXW WKHLU HQJDJHPHQW DIWHU WKHLU
SDUWLFLSDWLRQ LQ -LJVDZ DFWLYLWLHV DQG FODVVURRP
REVHUYDWLRQV�

� 'DWD DQDO\VLV DQG VXPPDUL]LQJ WKH PDLQ
RXWFRPHV�

,PSDFW
� 'LVFXVVLQJ DQG H[FKDQJLQJ LGHDV�

³7KH VWUDWHJ\ �-LJVDZ� FUHDWHG DQ DWPRVSKHUH RI
LQWHUDFWLRQV� GLVFXVVLRQ DQG H[FKDQJLQJ SHUVSHFWLYHV
DPRQJ VWXGHQWV«� ,W FUHDWHG D KLJK OHYHO RI DFDGHPLF
HQJDJHPHQW QRW RQO\ DPRQJ WKH JURXS PHPEHUV EXW
DOVR EHWZHHQ DOO WKH JURXSV«� ([FKDQJLQJ LQIRUPDWLRQ
KHOSV LQ XSGDWLQJ HDFK RWKHU¶V LQIRUPDWLRQ DURXQG D
VSHFLILF WRSLF ¶¶ �6���

³,W &UHDWHG D VSLULW RI HQWKXVLDVP DQG FRPSHWLWLRQ
DPRQJ VWXGHQWV DQG HQFRXUDJHG FULWLFDO DQG DQDO\WLFDO
WKLQNLQJ DERXW WKH LGHDV DQG LQIRUPDWLRQ VKDUHG DPRQJ
VWXGHQWV´ �6���

� %XLOGLQJ UHODWLRQVKLSV LQ WKH FODVVURRP�

³,W RIIHUHG DQ RSSRUWXQLW\ IRU VWXGHQWV WR FRRSHUDWH ZLWK
RWKHUV IRU WKH ILUVW WLPH ZKLFK LQ WXUQ FUHDWHG
DFTXDLQWDQFH DQG DIILQLW\ DPRQJ VWXGHQWV´ �6���

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

(QKDQFLQJ�6WXGHQWV¶�(QJDJHPHQW��8VLQJ�D�-LJVDZ�

EDVHG�&RRSHUDWLYH�/HDUQLQJ�$SSURDFK
'U��$IQDQ�$OPXOOD��+HDG�RI�6SHFLDO�(GXFDWLRQ�'HSDUWPHQW��&ROOHJH�RI�6FLHQFH�DQG�+XPDQLWLHV
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D�SODWIRUP�LQ�
ZKLFK�
VWXGHQWV�
FDQ�SURYLGH�
WKHLU�
RSLQLRQV�
�DERXW�
WHDFKLQJ�
DQG�
OHDUQLQJ��
MXVW�DIWHU�
HDFK�
OHFWXUHV�

,PSOHPHQWLQ
J�GLIIHUHQW�
WHDFKLQJ�
VWUDWHJLHV�
WKDW�IRVWHU�
VWXGHQWV
�
HQJDJHPHQW�
DV�ZHOO�DV�
IDFLOLWDWH�
WKHLU�
OHDUQLQJ�

3URYLGLQJ�
PRUH��
IHHGEDFN�
IURP�WKH�
OHFWXUH�DQG�
HQJDJLQJ�
ZLWK�
VWXGHQWV
�
GLVFXVVLRQV�

5HVHDUFK�$LP

7KH DLP RI WKLV UHVHDUFK LV WR LQYHVWLJDWH VWXGHQWV¶
SHUFHSWLRQV RI WKH HIIHFWLYHQHVV RI XVLQJ -LJVDZ EDVHG
FRRSHUDWLYH OHDUQLQJ DSSURDFK RQ HQKDQFLQJ WKHLU
HQJDJHPHQW LQ WKH FODVVURRP�

Ϭ

ϭ

Ϯ

ϯ

ϰ

ϱ

ϲ

ϳ

ϴ

ϵ

ϭϬ

:ŝŐƐĂǁ�ĂĐƚŝǀŝƚŝĞƐ�ƉƌŽǀŝĚĞ�ƚŚĞ
ƐƚƵĚĞŶƚ�ǁŝƚŚ�ƐƵĨĨŝĐŝĞŶƚ

ŽƉƉŽƵƌƚƵŶŝƚŝĞƐ�ƚŽ�ĞŶŐĂŐĞ�ŝŶ�ƚŚĞ
ĐůĂƐƐƌŽŽŵ

:ŝŐƐĂǁ�ĂĐƚŝǀŝƚŝĞƐ�ŚĞůƉ�ƚŚĞ�ƐƚƵĚĞŶƚ
ƚŽ�ĐŽŽƉĞƌĂƚĞ�ǁŝƚŚ�ŚĞƌ�ĐŽůůĞĂŐƵĞƐ
ŝŶ�ƐĞĂƌĐŚŝŶŐ�ĨŽƌ�ƚŚĞ�ŝŶĨŽƌŵĂƚŝŽŶ

:ŝŐƐĂǁ�ĂĐƚŝǀŝƚŝĞƐ�ĂůůŽǁ�ƚŚĞ
ƐƚƵĚĞŶƚ�ƚŽ�ĨĞĞů�ĐŽŵĨŽƌƚĂďůĞ�ŝŶ
ĞǆƉƌĞƐƐŝŶŐ�ŚĞƌ�ŽƉŝŶŝŽŶ�ŝŶ�ƚŚĞ

ĐůĂƐƐƌŽŽŵ

:ŝŐƐĂǁ�ĂĐƚŝǀŝƚŝĞƐ�ĂůůŽǁ�ƚŚĞ
ƐƚƵĚĞŶƚ�ƚŽ�ĚŝƐĐŽǀĞƌ�ŚĞƌ

ĐŽůůĞĂŐƵĞƐΖ�ŽƉŝŶŝŽŶƐ�ĂďŽƵƚ�ƚŚĞ
ƚŽƉŝĐ

hƐƵĂůůǇ ^ŽŵĞƚŝŵĞ ^ŽŵĞƚŝŵĞ ^ŽŵĞƚŝŵĞ



$EVWUDFW
7HDFKLQJ LV YHU\ LPSRUWDQW LQ DFDGHPLD WR KHOS WKH
VWXGHQW WR DFTXLUH NQRZOHGJH DQG FRPSHWHQF\� 7KLV
UHVHDUFK DLPHG WR LQYHVWLJDWH WKH SURGXFWLYLW\ DQG
HIIHFWLYH WHDFKLQJ PHWKRGV EDVHG RQ H[SHULHQFH ZLWK
VWXGHQWV DQG FR�LQVWUXFWRU IRU DFKLHYLQJ DFWLYH OHDUQLQJ
LQ WKH IXQGDPHQWDO RI LQIRUPDWLRQ V\VWHPV FRXUVH�

,Q WKLV VWXG\� WKH DLP LV WR DQDO\VH WKH LPSDFW RI GLIIHUHQW
WHDFKLQJ PHWKRGV WKDW KHOSV WKH VWXGHQWV WR FKDOOHQJH
WKHLU SUHFRQFHSWLRQV� DQG PRWLYDWHV WKHP WR OHDUQ� E\
SXWWLQJ WKHP LQ D VLWXDWLRQ LQ ZKLFK WKH\ FRPH WR VHH
WKHPVHOYHV DV WKH DXWKRUV RI WKH DQVZHUV DQG DOVR WKH
XVH RI WKH WHFKQRORJ\ DQG JURXS ZRUN ZLWK GLYHUVH
PHPEHUV IRVWHULQJ WR DFKLHYH WKH HIIHFWLYHQHVV DQG
SURGXFWLYLW\ RI LQGLYLGXDO DQG JURXS�

2XWFRPHV
6HYHUDO�RXWFRPHV�KDYH�EHHQ�DFKLHYHG�EDVHG�RQ�
UHVHDUFK�DFWLYLWLHV�

5HIHUHQFHV
� E͘ zĂŵĂŵŽƚŽ͕ ΗEĞǁ &ƵŶĐƚŝŽŶƐ ĨŽƌ ĂŶ �ĐƚŝǀĞ

>ĞĂƌŶŝŶŐ ^ǇƐƚĞŵ ƚŽ /ŵƉƌŽǀĞ ^ƚƵĚĞŶƚƐ ^ĞůĨͲ
>ĞĂƌŶŝŶŐ ĂŶĚ �ŽŶĐĞŶƚƌĂƚŝŽŶ͕Η ϮϬϭϱ ϭϴƚŚ
/ŶƚĞƌŶĂƚŝŽŶĂů �ŽŶĨĞƌĞŶĐĞ ŽŶ EĞƚǁŽƌŬͲ
�ĂƐĞĚ /ŶĨŽƌŵĂƚŝŽŶ ^ǇƐƚĞŵƐ͕ dĂŝƉĞŝ͕ ϮϬϭϱ͕
ƉƉ͘ ϱϳϯͲϱϳϲ͘
ĚŽŝ͗ ϭϬ͘ϭϭϬϵͬE�ŝ^͘ϮϬϭϱ͘ϴϰ

� ŚƚƚƉ͗ͬͬĐĞƚ͘ƵƐĐ͘ĞĚƵͬƌĞƐŽƵƌĐĞƐͬƚĞĂĐŚŝŶŐͬ

� ŚƚƚƉƐ͗ͬͬǀůĞ͘ŝĂƵ͘ĞĚƵ͘ƐĂͬǁĞďĂƉƉƐͬƉŽƌƚĂůͬĞǆĞĐ
ƵƚĞͬƚĂďƐͬƚĂď�ĐƚŝŽŶ͍ƚĂďͺƚĂďͺŐƌŽƵƉͺŝĚсͺϮϮ
Ϭͺϭ ;ĐŽƌĞ�ĐŽŵƉĞƚĞŶĐǇ�ƉƌŽŐƌĂŵ�ƐůŝĚĞƐͿ

2YHUYLHZ
$OO VWXGHQWV DUH XVXDOO\ GLIIHUHQW� DQG \HW WKHUH DUH
PDQ\ FRPPRQDOWLHV IURP VWXGHQW WR VWXGHQW� .HHSLQJ
WKLV SRLQW LQ YLHZ� PXOWLSOH ZD\V RI WHDFKLQJ ZHUH
DGRSWHG LQ WKH FRXUVH� &RPPHQFH ZLWK WUDGLWLRQDO
OHFWXULQJ DSSURDFK� 3RZHU3RLQW VOLGHV ZHUH WR GHOLYHU
OHFWXUH� 0RUHRYHU� GXULQJ OHFWXUH GLDORJLF WHDFKLQJ
ZDV DOVR DGRSWHG� DVNLQJ TXHVWLRQV WR VWXGHQWV DQG
JLYLQJ WKHP FKDQFH WR DVN TXHVWLRQV� WKHUHIRUH�
FUHDWLQJ HQYLURQPHQW RI GLVFXVVLRQ� 6RPHWLPHV�
VWXGHQWV ZHUH GLYLGHG LQWR JURXSV WR GLVFXVV DQG
DQVZHU TXHVWLRQV� $W WKH HQG RI WKH OHFWXUH�
WHFKQRORJ\�EDVHG WHFKQLTXH ZDV XVHG ZKHUH VWXGHQWV
ZHUH JLYHQ TXHVWLRQV WR DQVZHU XVLQJ .DKRRW�
7KURXJKRXW WKH FRXUVH� FDVH VWXG\�EDVHG DSSURDFK
ZDV DOVR IROORZHG� %DVHG RQ WKH WRSLF� FDVH VWXGLHV
ZHUH JLYHQ WR VWXGHQWV ZKLFK UHODWH WKH UHDO�OLIH
H[DPSOH ZLWK WKH FRQFHSW WDXJKW�

(QKDQFLQJ�VWXGHQW�OHDUQLQJ�E\�XVH�RI�GLDORJLF�
EDVHG�DSSURDFK�VXFK�DV�GLVFXVVLRQV�WR�OHDUQ�
IURP�HDFK�RWKHU�

8VH�RI�WHFKQRORJ\�EDVHG PHWKRGV�WR�JLYH�
DQ�LQWHUDFWLYH�OHDUQLQJ�HQYLURQPHQW�WR�WKH�
VWXGHQWV�

,PSURYLQJ�VWXGHQWV�XQGHUVWDQGLQJ�RI�PXOWLSOH�
WRSLFV�E\�UHODWLQJ�WKHP�WR�UHDO�OLIH�H[DPSOHV�
XVLQJ�FDVH�VWXG\�EDVHG DSSURDFK�

5HVHDUFK$LPV

)XWXUH�'HYHORSPHQW

5HVHDUFK�$FWLYLW\
*URXS�'LVFXVVLRQ�SUHVHQWDWLRQ
&DVH�6WXG\
8QJUDGHG�$VVHVVPHQWV

6WXGHQWV�ZHUH�GLYLGHG�LQWR�JURXSV�WR�WDNH�SDUW�LQ�GLVFXVVLRQ�
DQG�WR�FDUU\�RXW�UHVHDUFK�RQ�PXOWLSOH�WRSLFV�

*URXS�'LVFXVVLRQ

� %ODFNERDUG�GLVFXVVLRQ�IRUXPV�DQG�LQ�FODVV�GLVFXVVLRQV�ZHUH�XVHG

0XOWLSOH�FDVH�VWXGLHV�ZHUH�JLYHQ�WR�WKH�VWXGHQWV�DQG�ZHUH�DVNHG�WR�
GLVFXVV�WKH�FDVH�VWXG\�LQ�JURXSV�DQG�DQVZHU�WKH�JLYHQ�TXHVWLRQV�

&DVH�6WXG\

� +RPH�ZRUN DQG�LQ�FODVV�GLVFXVVLRQ�ZHUH�XVHG�

6WXGHQW¶V�XQGHUVWDQGLQJ�RI�WRSLF�ZDV��DVVHVVHG�E\�WDNLQJ�D�
VPDOO�TXL]�RQ�.DKRRW DW�WKH�HQG�RI�HDFK�OHFWXULQJ�VHVVLRQ�

8QJUDGHG�
$VVHVVPHQW

� .DKRRW�ZDV�XVHG�IRU�VPDOO�TXL]�

,PSDFW
2QH RI WKH VWXGHQWV TXRWHG ³ZH UHDOO\ HQMR\ WKH
SUHVHQWDWLRQ DQG NQRZOHGJH VKDULQJ VHVVLRQ LW
KHOSHG XV WR JDLQ NQRZOHGJH IURP LQVWUXFWRU DV
ZHOO DV IURP HDFK RWKHU´�

2QH RI WKH FR LQVWUXFWRUV ZDV RI WKH RSLQLRQ
WKDW VWXGHQWV ZHUH OHVV PRWLYDWHG LQ WKH
EHJLQQLQJ GXH WR WKHRUHWLFDO FRQWHQW� EXW
PXOWLSOH WHDFKLQJ PHWKRGV KHOSHG WKHP LQ
OHDUQLQJ DQG XOWLPDWHO\ WKH\ HQMR\HG WKH
FRXUVH�

,QFRUSRUDWLQJ�
FDVH�VWXGLHV�
WKURXJKRXW�WKH�
FRXUVH�KDG�
HQKDQFHG�
VWXGHQWV¶�
SHUIRUPDQFH�LQ�
&/2V�

*URXS�VWUXFWXULQJ�
LV�D�FKDOOHQJH�DV�
VWXGHQWV�DUH�IURP�
GLIIHUHQW�
EDFNJURXQGV�DQG�
KDYH�GLIIHUHQW�
OHDUQLQJ�DELOLWLHV�

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

5HIOHFWLRQ�LQ�7HDFKLQJ�)XQGDPHQWDO�RI�,QIRUPDWLRQ�6\VWHPV
0RKDPPHG�$OTDKWDQL��$VVLVWDQW�3URIHVVRU
&ROOHJH�RI�&RPSXWHU�6FLHQFH�DQG�,7
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ĐĂƐĞ�ƐƚƵĚǇͲ
ďĂƐĞĚ�ĂƉƉƌŽĂĐŚ�
ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�
ĐŽƵƌƐĞ�ƚŽ�
ŝŶƚƌŽĚƵĐĞ�
ƐƚƵĚĞŶƚƐ�ƚŽ�ƌĞĂů�
ůŝĨĞ�ĞǆĂŵƉůĞƐ�ŽĨ�
/ŶĨŽƌŵĂƚŝŽŶ�
^ǇƐƚĞŵ�ƵƐĂŐĞ�
ĂŶĚ�ƌŽůĞƐ�ŝŶ�
ŽƌŐĂŶŝǌĂƚŝŽŶƐ�
ĂŶĚ�ĞŶĐŽƵƌĂŐĞ�
ƚŚĞŵ�ƚŽ�
ƉĂƌƚŝĐŝƉĂƚĞ�ŝŶ�ŝŶͲ
ĐůĂƐƐ�ĚŝƐĐƵƐƐŝŽŶƐ�
ŽŶ�ƚŚĞ�ƚŽƉŝĐ͘

0RWLYDWLRQ�
OHYHO�FDQ�EH�
LQFUHDVHG��E\�
LQYROYLQJ�WKHP�
LQ�GLVFXVVLRQ�
DQG�
SUHVHQWDWLRQ��
DQG�DOVR�WKH�
XVDJH�RI�
WHFKQRORJ\�
VXFK�DV�
.DKRRW �

(QVXUH�WKH�
JURXS�VWUXFWXUH�
PXVW�EH�
KHWHURJHQHRXV�
ZLWK�PHPEHUV�
KDYLQJ�GLYHUVH�
DELOLWLHV�OHG�E\�
WUXH�OHDGHU�WR�
DFKLHYH�JURXS�
FRKHVLRQ

6WXGHQWV DFWLYH SDUW LQ
GLVFXVVLRQ

$V UHVXOW RI DFWLYLWLHV�
VWXGHQW ZHUH PRWLYDWHG DQG
WDNH DFWLYH SDUW LQ
GLVFXVVLRQ

6WXGHQWV DFWLYH SDUWLFLSDWLRQ
LQ HQG RI VHVVLRQ
DVVHVVPHQWV

6WXGHQWV WRRN VSHFLDO LQWHUHVW
LQ VROYLQJ TXHVWLRQV DW WKH HQG
RI WKH VHVVLRQ ZKLFK KHOSHG
WKHP QRW RQO\ WR SUHSDUH IRU
IXWXUH H[DPV EXW DOVR LQ
OHDUQLQJ WKH WRSLF ZHOO�

�>KƐ WĂƐƐ����� &Ăŝů
�>Kϭ ϴϯ͘ϭϬй ϭϲ͘ϵϬй
�>KϮ ϵϱ͘ϭϬй ϰ͘ϵϬй
�>Kϯ ϴϬ͘ϰϬй ϭϵ͘ϲϬй
�>Kϰ ϵϱ͘ϰϬй ϰ͘ϲϬй
�>Kϱ ϵϴ͘ϲϬй ϭ͘ϰϬй

�>K��ĐŚŝĞǀĞŵĞŶƚ�>ĞǀĞů



$EVWUDFW
dŚĞ Ăŝŵ ŽĨ ƚŚĞ ƌĞƐĞĂƌĐŚ ǁĂƐ ƚŽ
ĞŶĐŽƵƌĂŐĞ ƐƚƵĚĞŶƚƐ ƚŽ ĂĐƚŝǀĞůǇ ƉƌŽǀŝĚĞ
ĐŽŶƐƚƌƵĐƚŝǀĞ ĨĞĞĚďĂĐŬ ƚŽ ƚŚĞŝƌ
ƉĞĞƌƐ͘ �Ǉ ĂŶƐǁĞƌŝŶŐ ƋƵĞƐƚŝŽŶƐ ŽŶ ƚŚĞ
ĨĞĞĚďĂĐŬ ƐŚĞĞƚ͕ ĞĂĐŚ ƐƚƵĚĞŶƚ ǁĂƐ
ƉƌŽǀŝĚĞĚ ǁŝƚŚ ĨĞĞĚďĂĐŬ ĨƌŽŵ Ăůů ƚŚĞŝƌ
ƉĞĞƌƐ͘ ^ƚƵĚĞŶƚƐ ĐŽŵŵƵŶŝĐĂƚĞĚ
ƚŚĂƚ ƚŚĞǇ ďĞŶĞĨŝƚĞĚ ĨƌŽŵ ƚŚĞ ĨĞĞĚďĂĐŬ
ďǇ ĂĚĚƌĞƐƐŝŶŐ ŝƚ ŝŶ ŽƚŚĞƌ ƐĞƚƚŝŶŐƐ ĂŶĚ
ĐŽŶƐŝĚĞƌĞĚ ŝƚ ŝŶ ƌĞǀŝƐŝŶŐ ƚŚĞŝƌ ĨŝŶĂů
ƌĞƐĞĂƌĐŚ ƐƵďŵŝƐƐŝŽŶ͘

5HIHUHQFHV
�ƌŽǁĞ͕ :͘ �͕͘ ^ŝůǀĂ͕ d͘ ͕ Θ �ĞƌĞƐŽůĂ͕ Z͘ ;ϮϬϭϱͿ͘ dŚĞ ĞĨĨĞĐƚ

ŽĨ ƉĞĞƌ ƌĞǀŝĞǁ ŽŶ ƐƚƵĚĞŶƚ ůĞĂƌŶŝŶŐ ŽƵƚĐŽŵĞƐ
ŝŶ Ă ƌĞƐĞĂƌĐŚ ŵĞƚŚŽĚƐ ĐŽƵƌƐĞ͘ dĞĂĐŚŝŶŐ
^ŽĐŝŽůŽŐǇ͕ ϰϯ;ϯͿ͕ ϮϬϭʹϮϭϯ͘

>ŝ͕ >͕͘ >ŝƵ͕ y͕͘ Θ ^ƚĞĐŬĞůďĞƌŐ͕ �͘ >͘ ;ϮϬϭϬͿ͘ �ƐƐĞƐƐŽƌ
Žƌ ĂƐƐĞƐƐĞĞ͗ ,Žǁ ƐƚƵĚĞŶƚ ůĞĂƌŶŝŶŐ ŝŵƉƌŽǀĞƐ
ďǇ ŐŝǀŝŶŐ ĂŶĚ ƌĞĐĞŝǀŝŶŐ ƉĞĞƌ ĨĞĞĚďĂĐŬ͘ �ƌŝƚŝƐŚ
ũŽƵƌŶĂů ŽĨ ĞĚƵĐĂƚŝŽŶĂů ƚĞĐŚŶŽůŽŐǇ͕ ϰϭ;ϯͿ͕
ϱϮϱͲϱϯϲ͘

>ŝƵ͕ E͘ &͘ ͕ Θ �ĂƌůĞƐƐ͕ �͘ ;ϮϬϬϲͿ͘ WĞĞƌ ĨĞĞĚďĂĐŬ͗ dŚĞ
ůĞĂƌŶŝŶŐ ĞůĞŵĞŶƚ ŽĨ ƉĞĞƌ
ĂƐƐĞƐƐŵĞŶƚ͘ dĞĂĐŚŝŶŐ ŝŶ ,ŝŐŚĞƌ
ĞĚƵĐĂƚŝŽŶ͕ ϭϭ;ϯͿ͕ ϮϳϵͲϮϵϬ͘

2YHUYLHZ
3HHU IHHGEDFN FDQ EH LGHQWLILHG
DV VWXGHQWV SURYLGLQJ GHWDLOHG
FRPPHQWV WR WKHLU SHHUV� *LYLQJ
DQG UHFHLYLQJ SHHU IHHGEDFN
LPSURYHV VWXGHQWV OHDUQLQJ�
LQFUHDVHV WKHLU LQYROYHPHQW DQG
LPSURYHV WKH TXDOLW\ RI WKHLU
ZRUN� +RZHYHU� SHHU IHHGEDFN� LI
GRQH LQ�FODVV� FDQ EH WLPH�
FRQVXPLQJ DQG LQWURGXFH QHJDWLYH
H[WHUQDOLWLHV �&URZH� 6LOYD 	
&HUHVROD� ����� /LX 	 &DUOHVV�
����� /L� /LX 	 6WHFNHOEHUJ� ������
7KURXJKRXW WKH FRXUVH� , KDYH
QRWLFHG WKDW VWXGHQWV GR QRW
SURYLGH IHHGEDFN WR WKHLU SHHUV�
:KHQHYHU WKH\ DUH SUHVHQWLQJ WKHLU
ZRUN� VWXGHQWV ZHUH UHOXFWDQW WR
SURYLGH IHHGEDFN WR HDFK
RWKHU� 7KXV� , LGHQWLILHG D QHHG
WR HQFRXUDJH DQG DFWLYDWH SHHU
IHHGEDFN�

:KDW¶V�1H[W"

2QOLQH�SHHU�IHHGEDFN

5HVHDUFK�$FWLYLW\

/ŵƉĂĐƚ
͞ƚŚĞ ĨĞĞĚďĂĐŬ / ƌĞĐĞŝǀĞĚ ƌĞĨůĞĐƚĞĚ
ƚŚĞ ĚŝĨĨĞƌĞŶƚ ďĂĐŬŐƌŽƵŶĚƐ ŽĨ ŵǇ
ƉĞĞƌƐ͟

͞ƐŽŵĞ�ŽĨ�ƚŚĞ�ĨĞĞĚďĂĐŬ�ƚŚĂƚ�/�ŐŽƚ�ǁĂƐ�
ŽŶ�ŵǇ�ƉƌĞƐĞŶƚĂƚŝŽŶ�ƐŬŝůůƐ͕�/�ĐŚĂŶŐĞĚ�
ƐŽŵĞ�ŽĨ�ŝƚ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĨĞĞĚďĂĐŬ�ŝŶ�
ŽƚŚĞƌ�ĐŽƵƌƐĞƐ͟�

$FWLYDWLQJ�,Q�FODVV�3HHU�)HHGEDFN�IRU�*UDGXDWH�OHYHO�6WXGHQWV�

6DPD¶D $O0XEDUDN��$VVLVWDQW�3URIHVVRU
&ROOHJH�RI�3XEOLF�+HDOWK��,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

2XWFRPHV

5HVHDUFK�$LPV

�� 3URYLGH FRQVWUXFWLYH�
IHHGEDFN WR SHHUV

�� 3DUWLFLSDWH�DFWLYHO\ LQ�WKH�
IHHGEDFN�SURFHVV

WĞĞƌ�&ĞĞĚďĂĐŬ�^ŚĞĞƚ

� �ŽƵƌƐĞ͗DĂƐƚĞƌΖƐ ĐŽƵƌƐĞ
� EŽ͘�ŽĨ�ƐƚƵĚĞŶƚƐ͗�ƐĞǀĞŶ�
� �ƐƐĞƐƐŵĞŶƚ͗�&ŝŶĂů�
ƌĞƐĞĂƌĐŚ�ƉƌĞƐĞŶƚĂƚŝŽŶ

ͻKďƐĞƌǀĂƚŝŽŶƐ��ƵƌŝŶŐ
�^ƚƵĚĞŶƚƐ�ǁĞƌĞ�ΗĂĐƚŝǀĞůǇ�
ĞŶŐĂŐĞĚΗ�ĚƵƌŝŶŐ�ƚŚĞŝƌ�
ƉĞĞƌƐ͛ ƉƌĞƐĞŶƚĂƚŝŽŶƐ

ͻ&ŽĐƵƐ�'ƌŽƵƉ��ĨƚĞƌ
�^ƚƵĚĞŶƚƐ�ƐŚĂƌĞĚ�ƚŚĞŝƌ�
ĨĞĞĚďĂĐŬ�ĂŶĚ�ĐŽŵŵĞŶƚƐ�ǁŝƚŚ�
ĞĂĐŚ�ŽƚŚĞƌ
�^ƚƵĚĞŶƚƐ�ƚŽŽŬ�ĨĞĞĚďĂĐŬ�ŝŶƚŽ�
ĐŽŶƐŝĚĞƌĂƚŝŽŶ�ŝŶ�ƌĞǀŝƐŝŶŐ�ƚŚĞŝƌ�
ĨŝŶĂů�ƉĂƉĞƌƐ�ƉƌŝŽƌ�ƚŽ�
ƐƵďŵŝƐƐŝŽŶ



$EVWUDFW
7KH LQVWUXFWRU UHSRUWHG KDYLQJ WURXEOH ZLWK VWXGHQWV
JHWWLQJ GLVWUDFWHG E\ PRELOHV GXULQJ OHFWXUHV FRQGXFWHG
ODWHU LQ WKH DIWHUQRRQ� 7R UHVROYH WKLV SUREOHP� PRELOH
DFWLYLW\ ZDV GHVLJQHG WR LQFRUSRUDWH VWXGHQWV LQWR
JURXS GLVFXVVLRQV DERXW DQ LPSRUWDQW FRQFHSW WKDW ZDV
WDXJKW� 7KH LQVWUXFWRU DSSOLHG 3ROO (YHU\ZKHUH PRELOH
DSS LQ DVVHVVLQJ VWXGHQWV¶ SURJUHVV EHIRUH� GXULQJ DQG
DIWHU WKH DFWLYLW\� 7KH DSS ZDV DOVR XVHG WR HQFRXUDJH
VWXGHQW SDUWLFLSDWLRQ LQ JURXS GLVFXVVLRQV� 7KH
RXWFRPH RI WKH LQWHUYHQWLRQ ZDV VXFFHVVIXO LQ
LQFUHDVLQJ VWXGHQW HQJDJHPHQW� UHGXFLQJ PRELOH
SOD\LQJ DQG SURYLGHG LQVWDQW IHHGEDFN DERXW WKHLU
SURJUHVV� )XUWKHU ZD\V RI DWWUDFWLQJ VWXGHQWV¶ DWWHQWLRQ
DUH WR EH UHVHDUFKHG DQG DSSOLHG�

7DEOH���± &RPSDULQJ�OHYHO�RI�
XQGHUVWDQGLQJ�EHIRUH�DQG�DIWHU�
WKH�DFWLYLW\�LQ�WKH�WKUHH�JURXSV

EHIRUH DIWHU

*URXS� �� ��

*URXS� �� ��

*URXS� �� ��

5HIHUHQFHV
�� 0DQDJHPHQW�RI�*URXS�:RUN�DV�D�&ODVVURRP�
$FWLYLW\��(YD�&KLULDF��.DULQ�)U\NHGDO��:RUOG�
-RXUQDO�RI�(GXFDWLRQ��9RO����1R�����2FWREHU�
�����
�� 7KH�'LVWUDFWLRQ�RI�7HFKQRORJ\�LQ�WKH�
&ODVVURRP��6DP�*URXQGDU��-RXUQDO�RI�
(GXFDWLRQ�	�+XPDQ�'HYHORSPHQW��9RO����1R����
0DUFK�����

2YHUYLHZ

,W KDV EHHQ D VWUXJJOH WR KDYH VWXGHQWV DWWHQWLRQ LQ
OHFWXUHV WKDW DUH QRW SUDFWLFDO LQ QDWXUH� 7KH SUREOHP
LV H[WHQXDWHG ZKHQ WKHVH OHFWXUHV DUH VFKHGXOHG WR
EH UXQ LQ ODWHU KRXUV RI WKH GD\ PDLQO\ DIWHU ���� 30�
,W LV D QRUPDO VLJKW WR VHH VWXGHQWV UHDFKLQJ IRU WKHLU
PRELOHV DQG WU\ WR XVH WKHP ZKLOH WKH OHFWXUH LV
UXQQLQJ�

)XWXUH�'HYHORSPHQW

5HVHDUFK�$FWLYLW\
7KH�FODVV�LV�VHWXS�WR�UHFRJQL]H�³UHVHDUFK�VWUXFWXUH´��7KLV�LV�
D�FRQFHSW�WKDW�KDV�EHHQ�WDXJKW�LQ�WKH�SUHYLRXV�OHFWXUH�
� 3UHDVVHVVPHQW�LV�FRQGXFWHG�WR�JDWKHU�KRZ�GLG�WKH�

VWXGHQWV�IHHO�DERXW�WKHLU�OHDUQLQJ��
� 6WXGHQWV�DUH�GLYLGHG�LQWR�VL[ JURXSV��(DFK�JURXS�LV�

JLYHQ�DQ�DEVWUDFW�RI�D�UHVHDUFK�SDSHU�SULQWHG�LQ�$��
SDSHU��

� 6RPH�TXHVWLRQV�DUH�SUHSDUHG�IRU�WKH�JURXSV�WR�ORRN�IRU�
DQVZHUV�WR�

� 7HDPV�HYDOXDWHG�HDFK�RWKHUV¶�DQVZHUV�
� 3RVW�DVVHVVPHQW�RI�OHDUQLQJ�ZDV�SHUIRUPHG��

,PSDFW
ඹ 6WXGHQWV ZHUH YHU\ H[FLWHG GXULQJ

DQG DIWHU WKH DFWLYLW\� 7KLV LV D
ZRUGFORXG WKDW WKH\ SURGXFHG DV
IHHGEDFN DIWHU WKH DFWLYLW\�

ය ,W ZDV D JRRG UHPLQGHU WKDW
VWXGHQWV DUH ZLOOLQJ WR ZRUN LI WKH\
DUH HQFRXUDJHG WR GR VR�

�������
��������

���������
��������
�����������
��������Ǥ�

5HVHDUFK$LPV

,QFUHDVH�VWXGHQWV¶�LQWHUDFWLRQ��
� +DYH�VWXGHQWV�EH�PRUH�HQJDJHG�
LQVWHDG�RI�VLWWLQJ�LGOH�LQ�FODVV�

'HFUHDVH�0RELOH�SKRQH�
GLVWUDFWLRQ��

� 0LQLPL]H�WKH�GLVWUDFWLRQ�RI�PRELOH�
SKRQHV�E\�XVLQJ�WKHP�ZLWKLQ�FODVVURRP�
IRU�OHDUQLQJ�

$SSO\�DVVHVVPHQW�IRU�OHDUQLQJ�
PHWKRGV��

� *LYH�VWXGHQWV�DQ�RSSRUWXQLW\�WR�
HYDOXDWH�WKHLU�OHYHO�RI�OHDUQLQJ�ZLWKRXW�
ZRUU\LQJ�DERXW�WKHLU�JUDGHV��

͘͠
͠͝

͛͡


����͙ 
����͚ 
����͛

����������������

������ ����� ��������������
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��������Ǥ

����Ǧ����

,QWHUYHQWLRQ�IRU�$WWHQWLRQ�
5H���������'U�0DULDP (OKXVVHLQ

$VVLVWDQW�3URIHVVRU

2XWFRPHV
7KH DFWLYLW\ ZDV HYDOXDWHG E\ D SHHU ZKR ZDV
H[SHULHQFLQJ WKH VDPH LVVXHV ZLWK WKH VDPH VWXGHQWV�
7KH SHHU QRWHG WKDW VWXGHQWV ZHUH PRUH HQJDJHG DQG
H[FLWHG DERXW WKH DFWLYLW\� /HVV IUHTXHQW EDWKURRP YLVLWV
RU H[FXVHV WR OHDYH WKH FODVV ZHUH RQH RI WKH
XQLQWHQGHG RXWFRPHV�
7KH VWXGHQWV ZHUH YHU\ HQJDJHG GXULQJ WKH DFWLYLW\� ,W
ZDV QRWLFHG WKDW RQH RQ RQH GLVFXVVLRQV ZHUH
FRQGXFWHG� 6WXGHQWV ZHUH H[SODLQLQJ WKHLU
XQGHUVWDQGLQJ IRU HDFK RWKHU� 7KH\ XVHG WKHLU PRELOH
SKRQHV WR UHVHDUFK WKH DQVZHUV IXUWKHU� 2XWFRPHV FDQ
EH VXPPDUL]HG LQ WKH IROORZLQJ�
�� $ YHU\ ERULQJ FRQFHSW ZKLFK XVXDOO\ GULYHV VWXGHQWV
WR SOD\ ZLWK WKHLU SKRQHV ZDV FRQYHUWHG LQWR KLJKO\
HQJDJLQJ DFWLYLW\ WKURXJK XVLQJ 3ROO (YHU\ZKHUH�
�� 6WXGHQW XQGHUVWDQGLQJ RI WKH FRQFHSW ZDV HYDOXDWHG
SUH DQG SRVW WKH DFWLYLW\� 7KHLU IHHGEDFN VKRZHG WKDW
WKH\ EHOLHYH WKDW WKH\ KDYH PRUH GHPDQG RQ WKH
FRQFHSW SUHVHQWHG�

���������
��������� Ȉ 
�������������

������������ Ȉ ������������������������������

���������
���� Ȉ ���������������

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\



$EVWUDFW
7KH SXUSRVH RI WKLV VWXG\ LV WR LQYHVWLJDWH WKH
HIIHFWLYHQHVV RI YRLFH UHFRUGLQJ DFWLYLWLHV WR LPSURYH
XQGHUJUDGXDWH ODQJXDJH VWXGHQWV¶ RUDO IOXHQF\ LQ (QJOLVK
DV D IRUHLJQ ODQJXDJH� 7KH GDWD FROOHFWHG IRU WKLV VWXG\
IURP XQGHUJUDGXDWH /HYHO ILYH $UWV RI 6SHHFK &RXUVH
VWXGHQWV LQ VHPHVWHU ������ SDUWLFLSDWHG 2QOLQH
TXHVWLRQQDLUH� DQG GDWD FROOHFWHG DQG DQDO\VHG
DFFRUGLQJ WR WKH DWWLWXGHV DQG HIIHFWLYHQHVV RI XVLQJ
YRLFH UHFRUGLQJ DFWLYLWLHV LQ WKH FODVVURRP� 7KH VWXG\
ILQGV RXW WKDW YRLFH UHFRUGLQJ DFWLYLWLHV DUH HIIHFWLYH WR
KHOS (QJOLVK ODQJXDJH OHDUQHUV WR LPSURYH RUDO IOXHQF\�
(QJOLVK ODQJXDJH WHDFKHUV PLJKW FRQVLGHU GHYRWLQJ
DGGLWLRQDO DWWHQWLRQ WR (QJOLVK RUDO IOXHQF\ WHDFKLQJ E\
XVLQJ QHZ WHFKQRORJ\ OLNH YRLFH UHFRUGLQJ WR KHOS
OHDUQHUV LPSURYH WKHLU VSHDNLQJ VNLOOV HVSHFLDOO\ IRU
OHDUQHUV ZKR DUH VK\ DQG ODFN FRQILGHQFH� ,W ZLOO KHOS
OHDUQHUV WR LPSURYH WKHLU IRUHLJQ ODQJXDJH OHDQLQJ LQ
JHQHUDO�

2YHUYLHZ
,Q WKH $UWV RI 6SHHFK FRXUVH VWXGHQWV DUH VXSSRVHG
WR OHDUQ WKH DUW RI GHEDWLQJ DQG SDUWLFLSDWLQJ LQ D
JURXS�VHPLQDU GLVFXVVLRQ� 7KLV UHTXLUHV RUDO IOXHQF\
DQG WKH DELOLW\ WR LQWHUUXSW� H[SUHVV RSLQLRQ�
DJUHH�GLVDJUHH LQ DQ DFDGHPLF SURIHVVLRQDO PDQQHU�
0RVW VWXGHQWV FDQQRW LGHQWLI\ WKHLU PLVWDNHV� $OVR�
WKH\ WHQG WR EH VHQVLWLYH WR WKH WHDFKHU¶V DVVHVVPHQW
RU FRPPHQWV RQ WKHLU RUDO IOXHQF\� 7KHUHIRUH� DQ
LQWHUYHQWLRQ ZDV QHHGHG� $V D QHZ WHDFKLQJ VWUDWHJ\�
, GHFLGHG WR WDSH�UHFRUG WKHLU JURXS FRQYHUVDWLRQV
DQG WKHQ VWXGHQWV ZRXOG OLVWHQ DQG UHIOHFW� 7KH\
ZRXOG VHOI�HYDOXDWH DQG GLVFXVV ZLWKLQ WKH JURXS
WKHLU ZRQ PLVWDNHV DQG RWKHUV� , IRXQG RXW WKDW WKH\
ZHUH PRUH DFFHSWLQJ RI VHOI�UHIOHFWLRQ DQG RI WKHLU
FROOHDJXHV FRPPHQWV� 7KLV OHDG WR DQ LPSURYHPHQW
LQ WKHLU GHEDWLQJ VNLOOV� ,W DOVR JDYH VWXGHQWV PRUH
FRQILGHQFH�

5HIHUHQFHV
3DQGLDQ��$���7DQ��6��6��%�	�6KHLNK�$EGXO�0DOLN����������
7HDFKLQJ�DQG�OHDUQLQJ�ODQJXDJH��&XUUHQW�WUHQGV�DQG�SUDFWLFHV��
8QLYHUVLWL 6DLQV 0DOD\VLD��3XODX 3LQDQJ�

/\QFK��7����������6HHLQJ�ZKDW�WKH\�PHDQW��7UDQVFULELQJ�DV�D�
URXWH�WR�QRWLFLQJ��(/7�-RXUQDO�����������������

+XDQJ� 6� &� ������� 5DLVLQJ /HDUQHU�,QLWLDWHG $WWHQWLRQ WR WKH
)RUPDO $VSHFWV RI 7KHLU 2UDO 3URGXFWLRQ WKURXJK 7UDQVFULSWLRQ
DQG 6WLPXODWHG 5HIOHFWLRQ� ,5$/�,QWHUQDWLRQDO 5HYLHZ RI
$SSOLHG /LQJXLVWLFV LQ /DQJXDJH 7HDFKLQJ� ������ ��������

5HVHDUFK�$FWLYLW\
,PSDFW

� :KHQ VWXGHQWV ZHUH DVNHG� ZULWH D FRPPHQW
DERXW KRZ \RX HYDOXDWHG \RXU VSHDNLQJ
VNLOOV" DQG GR \RX WKLQN LW LV D JRRG VWUDWHJ\
IRU LPSURYLQJ \RXU RUDO IOXHQF\"
$QVZHUV�DUH�
$� P\ VSHDNLQJ VNLOOV FKDQJHG FRPSOHWHO\ � ,

XVHG WR JHW QHUYRXV EHIRUH SUHVHQWLQJ RU WDONLQJ
LQ IURQW RI D JURXS RI SHRSOH � , HYDOXDWHG P\
VSHDNLQJ VNLOOV E\ UHFRUGLQJ P\VHOI EHIRUH DQG
GXULQJ P\ VSHHFKHV � SUHVHQWDWLRQV � 6R WKDW L
FDQ VHH P\ ZHDNQHVVHV DQG ZRUN RQ WKHP�
%��,W
V�D�JUHDW�LGHD�
&� , EHOLHYH LW LV D KHOSIXO VWUDWHJ\� EHFDXVH LW
JLYHV WKH FKDQFH WR DOO WKH JURXS WR SDUWLFLSDWH�
)RU PH� , QRWLFHG ZKHQ , DP VSHDNLQJ WR D
JURXS RI SHRSOH P\ WRQH JHWV PRQRWRQH RU EH
WRR DJJUHVVLYH�
'��,W�LV�YHU\�LPSRUWDQW�WR�SUDFWLFH�HYHU\�GD\�LI�
ZH�ZDQW�WR�EH�IOXHQW�
� :KHQ�VWXGHQWV�ZHUH�DVNHG��ZULWH�D�FRPPHQW�

DERXW�KRZ�\RX�IHOW�ZKHQ�\RX�KHDUG�\RXU�
YRLFH"�ZHUH�\RXU�PLVWDNHV�PRUH�FOHDU WR�\RX"

� $QVZHUV DUH�
� $� , IHOW XQFRPIRUWDEOH DW ILUVW %XW WKHQ L

VWDUWHG QRWLFLQJ P\ JRRG DQG ZHDN SRLQWV
DQG VWDUWHG OLVWLQJ WKHP GRZQ WR ZRUN RQ
WKHP DQG LPSURYH WKHP QR PDWWHU KRZ JRRG
RU ZHDN LW ZDV�

� %� , QRWLFHG P\ PLVWDNHV FOHDUO\�
� &� <HV� LW ZDV YHU\ FOHDU� 2EYLRXVO\ , ZDV

YHU\ IRFXVHG RQ P\ YRLFH DQG WKH , ZDV
WDONLQJ� , ZDV DEOH WR SRLQW RXW P\ PLVWDNHV
FOHDUO\�

� '� , KDWH WR OLVWHQ WR P\ YRLFH EXW ZKHQ ,
KHDUG LW , UHDOL]HG WKDW , QHHG PRUH SUDFWLFH

5HVHDUFK$LPV

���,PSURYH�OHDUQLQJ�VWUDWHJLHV�
DPRQJ�VWXGHQWV�RI�OHYHO��

��6WXGHQWV�FDQ�LGHQWLI\�WKHLU�
RUDO�IOXHQF\�PLVWDNHV�DQG�
WKHUHIRUH�VHOI�UHIOHFW

��7HDFKHUV LPSURYH WKHLU
DVVHVVPHQW�WHDFKLQJ VWUDWHJLHV
FRQFHUQLQJ VSHDNLQJ VNLOO

6XSSRUWLQJ�6WXGHQWV�6HOI�&HQWHUHG /HDUQLQJ�
7DSH�5HFRUGLQJ�DQG�3RVW�KHDULQJ�)HHGEDFN��:DV�LW�(IIHFWLYH"

/DLOD�$KPHG�$OHJDLO\
'HSDUWPHQW�RI�(QJOLVK��&ROOHJH�RI�$UWV

,PDP�$EGXOUDKPDQ�ELQ�)DLVDO�8QLYHUVLW\

2XWFRPHV

9RLFH�UHFRUGLQJ�DFWLYLWLHV�ZHUH�IXQ��PRWLYDWLQJ�
DQG�XVHIXO�WR�KHOS�DYRLG�WKH�JDS�EHWZHHQ�DFWLYH�
VWXGHQWV�DQG�SDVVLYH�VWXGHQWV��KHOSIXO�WR�EXLOG�
VHOI�HVWHHP�DQG�FRQILGHQFH�DPRQJ�VWXGHQWV��
7KH�OHDUQLQJ�SURFHVV�EHFRPHV�PRUH�VWXGHQW�
FHQWHUHG�UDWKHU�WKDQ�WHDFKHU�FHQWHUHG��

7KH�VWXGHQWV�EHQHILWHG�D�ORW�IURP�VHOI�
HYDOXDWLRQ��7KH\�DYRLGHG�UHSHDWLQJ�WKH�VDPH�
PLVWDNHV�LQ�WKHLU�ILQDO�RUDO�H[DP��7KH\�DOVR�
JDLQHG�VHOI�FRQILGHQFH�DQG�VSRNH�PRUH�IOXHQWO\��

7KH�UHVXOW�VKRZV�WKDW�WKH\�EHFDPH�PRUH�
FRQILGHQW�DQG�RXW�VSRNHQ��7KH�UHVXOWV�RI�WKH�
ILQDO�RUDO�H[DP�DUH�EHWWHU�WKDQ�WKH�PLGWHUPV��
$OVR��WKH�VXUYH\�VKRZV�WKHLU�VDWLVIDFWLRQ�RI�WKLV�
VWUDWHJ\��7KH\�VWDUWHG�XVLQJ�WKLV�WHFKQLTXH�DW�
KRPH�DQG�LQ�RWKHU�FRXUVHV�

,�IRUZDUGHG�WKLV�WHDFKLQJ�VWUDWHJ\�WR�WKH�
LQVWUXFWRUV�RI�WKH�FRXUVH�LQ�RXU�UHJXODU�
PHHWLQJV��$OVR��,�OLVWHG�LW�LQ�WKH�FRXUVH�UHSRUW�DV�
D�PHWKRG�WKDW�VKRXOG�EH�XVHG�LQ�WKLV�FRXUVH�DQG�
RWKHU�VSHDNLQJ�FRXUVHV�

>ĞĂƌŶŝŶŐ�
/ŶǀĞŶƚŝŽŶ

ͻ ^ƚƵĚĞŶƚƐ�ŝĚĞŶƚŝĨǇ�ƚŚĞŝƌ�ŽƌĂů�ĨůƵĞŶĐǇͬĂƌƚ�
ŽĨ�ƐƉĞĞĐŚ�ŵŝƐƚĂŬĞƐ�ďǇ�ƐĞůĨͲƌĞĨůĞĐƚŝŶŐ͘

�ƉƉůŝĐĂƚŝŽŶƐ

ͻ dĂƉĞͲƌĞĐŽƌĚ�ĚĞďĂƚĞƐͬĚŝƐĐƵƐƐŝŽŶƐ�ŽĨ�Ă�
ĐĞƌƚĂŝŶ�ƚŽƉŝĐ�ĐŚŽƐĞŶ�ďǇ�ƐƚƵĚĞŶƚƐ͘�
dŚĞŶ͕�ƉŽƐƚͲŚĞĂƌŝŶŐ�ƐĞƐƐŝŽŶ�ĂŶĚ�ƐĞůĨͲ
ĞǀĂůƵĂƚŝŽŶ͘

�ŶĂůǇƐŝƐ�
dŽŽů ͻ KŶůŝŶĞ�ƋƵĞƐƚŝŽŶŶĂŝƌĞ͘�

ͻ ƌĞƐƵůƚƐ�ŝŶ�ƚŚĞ�ĨŝŶĂů ŽƌĂů� ĞǆĂŵ͘

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\



$EVWUDFW
7KH FDVH VWXG\ LV VRPHWLPHV UHIHUUHG WR DV &DVH
/HDUQLQJ DQG &DVH 6WXG\ DSSURDFK� ,W LV DQ DFWLYH
DQG VWXGHQW�FHQWULF OHDUQLQJ PHWKRG� ,W SURYLGHV D
PHFKDQLVP IRU OHDUQLQJ FRQFHSWV� VNLOOV� WRROV� DQG
WHFKQLTXHV LQ SUHVHQFH RI D FRQWH[W ZKHUH WKH
LQVWUXFWRU DQG VWXGHQWV DUH HQJDJHG LQ D PHDQLQJIXO
PDQQHU� ,W LV D WHDFKLQJ WHFKQLTXH E\ PHDQV RI UHDO
VFHQDULRV DV D WRRO IRU GHOLYHULQJ D SDUWLFXODU VXEMHFW�
7KH UHDO VFHQDULRV DUH LQ WKH IRUP RI FDVH VWXGLHV RU
UDWKHU WHDFKLQJ FDVHV WKDW DUH XVXDOO\ GHYHORSHG
EDVHG RQ UHDO HYHQWV RU VRPHWLPHV HYHQ IDEULFDWHG�
&DVH VWXG\ KDV EHHQ DQ HIIHFWLYH SHGDJRJ\ WRRO LQ
6RFLDO 6FLHQFH HGXFDWLRQ VXFK DV /DZ DQG
%XVLQHVV� ,WV SRWHQWLDO LQ $SSOLHG 6FLHQFH HGXFDWLRQ
VXFK DV 6RIWZDUH HQJLQHHULQJ� KRZHYHU� KDV \HW WR
EH IXOO\ H[SORUHG�

2XWFRPHV
� &DVH�VWXG\�LV�PRUH�HIIHFWLYH�WKDQ�WUDGLWLRQDO�OHFWXUH�

EDVHG�DSSURDFK�
� 7KH�FDVH�VWXG\�PHWKRG�SURPRWHV�NQRZOHGJH�

DFTXLVLWLRQ�DQG�XQGHUVWDQGLQJ�
� 7KH�FDVH�VWXG\�PHWKRG�HQFRXUDJHV�FRRSHUDWLRQ�

DQG�WKH�H[FKDQJH�RI�LGHDV���RSLQLRQV�
� 7KH�FDVH�VWXG\�PHWKRG�HQKDQFHV�WKH�UHODWLRQVKLS�

EHWZHHQ�WKH�LQVWUXFWRU�DQG�WKH�VWXGHQW�
� 6WXGHQWV�KDYH�UHDVRQDEOH�ZRUNLQJ�H[SHULHQFH�IURP�

FDVH�VWXG\�

5HIHUHQFHV
ZĂǌĂůŝ͕ Z͕͘ Θ �ĂŝŶĂů͕ �͘ �͘ W͘ ;ϮϬϭϯͿ͘ �ƐƐĞƐƐŝŶŐ ƐƚƵĚĞŶƚƐ͛
ĂĐĐĞƉƚĂŶĐĞ ŽĨ ĐĂƐĞ ŵĞƚŚŽĚ ŝŶ ƐŽĨƚǁĂƌĞ ĞŶŐŝŶĞĞƌŝŶŐ
ĞĚƵĐĂƚŝŽŶʹĂ ƐƵƌǀĞǇ͘ WƌŽĐĞĚŝĂͲ^ŽĐŝĂů ĂŶĚ �ĞŚĂǀŝŽƌĂů
^ĐŝĞŶĐĞƐ͕ ϵϯ͕ ϭϱϲϮͲϭϱϲϴ͘
�ŽŶŶĞǇ͕ <͘ D͘ ;ϮϬϭϱͿ͘ �ĂƐĞ ƐƚƵĚǇ ƚĞĂĐŚŝŶŐ ŵĞƚŚŽĚ
ŝŵƉƌŽǀĞƐ ƐƚƵĚĞŶƚ ƉĞƌĨŽƌŵĂŶĐĞ ĂŶĚ ƉĞƌĐĞƉƚŝŽŶƐ ŽĨ
ůĞĂƌŶŝŶŐ ŐĂŝŶƐ͘ :ŽƵƌŶĂů ŽĨ ŵŝĐƌŽďŝŽůŽŐǇ Θ ďŝŽůŽŐǇ
ĞĚƵĐĂƚŝŽŶ͕ ϭϲ;ϭͿ͕ Ϯϭ͘

2YHUYLHZ

7KH FDVH VWXG\ LV D WHDFKLQJ WHFKQLTXH WKDW XVHV

UHDO FDVHV DV D WRRO IRU GHOLYHULQJ D SDUWLFXODU

VXEMHFW� 0DQDJHULDO 6NLOOV DUH D GLVFLSOLQH WKDW

FRQFHUQV WKH SULQFLSOHV� PHWKRGV� DQG WRROV IRU

GHYHORSLQJ DQG LPSURYLQJ VNLOOV� WKHUHIRUH WKH

HGXFDWLRQ RI PDQDJHULDO VNLOOV WHQGV WR EH WRR

WKHRUHWLFDO� 7R LPSRVH UHDOLVP ZKHUH WKH VWXGHQWV

FDQ EH H[SRVHG WR UHDO VFHQDULRV DQG OHDUQ WR DSSO\

WKRVH WKHRULHV WKURXJK GLVFRYHU\� WKH FDVH VWXG\ LV

VHHQ DV QHFHVVDU\ IRU 0DQDJHULDO VNLOOV HGXFDWLRQ�

6WXGHQWV�GLVFRYHU�WKH�NQRZOHGJH�RI�WKH�
VXEMHFW�WKHPVHOYHV�WKURXJK�VHOI�SUHSDUDWLRQ�
DQG�JURXS�GLVFXVVLRQ

*HW�UHDO�H[SHULHQFH�DQG�VLWXDWLRQV�WKDW�
KDSSHQ�LQ�WKH�UHDO�ZRUOG

,W�FXOWLYDWHV�VWXGHQWV¶�SUDFWLFDO�DFWLYLW\�E\�
DURXVLQJ�VWXGHQWV¶�LQWHUHVW�DQG�DWWUDFWLQJ�
WKHP�WR�SDUWLFLSDWH

5HVHDUFK$LPV

)XWXUH�'HYHORSPHQW

�
���
�

���
�

���
�

���
�

���
�

9LVXDO�6XSSRUW

6HULHV��

5HVHDUFK�$FWLYLW\

� VWXGHQWV HQJDJH LQ UHDGLQJ� DQDO\]H FDVHV DQG

H[HFXWH GLVFXVVLRQV ZLWK SHHUV DQG LQVWUXFWRUV�

� 7KH FDVHV DUH HLWKHU GHYHORSHG RU UHWULHYHG

IURP D FDVH�EDQN�

� $ GHYHORSHG FDVH VWXG\ FDQ EH EDVHG RQ UHDO�

OLIH H[SHULHQFH RU FDQ EH D K\SRWKHWLFDO RQH�

� $ JRRG FDVH VKRXOG IRFXV RQ RQH LVVXH RU

SUREOHP� KDV D FOHDU SUREOHP VWDWHPHQW DQG

UHODWHV WR WKH SHGDJRJLFDO DLPV RI WKH

SURJUDPPH�

� &DVH VWXG\ KDV QRW VWUDLJKWIRUZDUG VROXWLRQV

� SXEOLF FDVHV DUH DYDLODEOH� VRPH LQVWUXFWRUV

SUHIHU GHYHORSLQJ WKHLU RZQ FDVHV�

,PSDFW
� �ĂƐĞ ƐƚƵĚǇ ƉƌŽŵŽƚĞƐ ƐƚƵĚĞŶƚͲĐĞŶƚĞƌĞĚ ůĞĂƌŶŝŶŐ͘

� dŚĞ ƚĞĂĐŚŝŶŐ ĐĂƐĞƐ ĐŽŵĞ ƚŽŐĞƚŚĞƌ ǁŝƚŚ ƚĞĂĐŚŝŶŐ ŶŽƚĞƐ

ƚŚĂƚ ĂĐƚ ĂƐ Ă ŐƵŝĚĂŶĐĞ ƚŽ ŝŶƐƚƌƵĐƚŽƌƐ ŽŶ ŚŽǁ ƚŽ ĚĞůŝǀĞƌ ƚŚĞ

ĐĂƐĞ͘

� ĞŶĂďůĞƐ ƐƚƵĚĞŶƚƐ ƚŽ ƌĞůĂƚĞ ƚŚĞŝƌ ĞǆƉĞƌŝĞŶĐĞƐ ƚŽ ƚŚĞ

ůĞĂƌŶŝŶŐ ƉƌŽĐĞƐƐ ĂŶĚ ŝŵƉƌŽǀĞ ƚŚĞ ůĞĂƌŶŝŶŐ ƚŚƌŽƵŐŚ

ƉƌŽďůĞŵ ƐŽůǀŝŶŐ ĂĐƚŝǀŝƚŝĞƐ

� /ƚ ƉƌŽǀŝĚĞƐ Ă ŵĞĐŚĂŶŝƐŵ ĨŽƌ ůĞĂƌŶŝŶŐ ĐŽŶĐĞƉƚƐ͕ ƐŬŝůůƐ͕ ƚŽŽůƐ

ĂŶĚ ƚĞĐŚŶŝƋƵĞƐ ŝŶ ƉƌĞƐĞŶĐĞ ŽĨ Ă ĐŽŶƚĞǆƚ ǁŚĞƌĞ ƚŚĞ

ŝŶƐƚƌƵĐƚŽƌ ĂŶĚ ƐƚƵĚĞŶƚƐ ĂƌĞ ĞŶŐĂŐĞĚ ŝŶ Ă ŵĞĂŶŝŶŐĨƵů

ŵĂŶŶĞƌ͘

� ^ŽůƵƚŝŽŶƐ ƐŚŽƵůĚ ĐŽŵĞ ĨƌŽŵ ƐƚƵĚĞŶƚƐ͛ ĚĞĞƉ ĂŶĂůǇƐŝƐ͕

ĚŝƐĐƵƐƐŝŽŶ ĂŶĚ ƵŶĚĞƌƐƚĂŶĚŝŶŐ͘

� �ĂƐĞ ƐƚƵĚǇ ǁŝůů ŶŽƚ ŽŶůǇ ŵĂŬĞ ƐƚƵĚĞŶƚƐ͛ ůĞĂƌŶŝŶŐ ƉƌŽĂĐƚŝǀĞ

ďƵƚ ĂůƐŽ ĞŶŚĂŶĐĞ ƚŚĞŝƌ ĂŶĂůǇƚŝĐĂů ĂŶĚ ƉƌŽďůĞŵ ƐŽůǀŝŶŐ

ƐŬŝůůƐ͘

0DLQ�FRQWHQW�RI�
2XWFRPHV

5HODWHG�WR�UHDOLW\

3URPRWHV�NQRZOHGJH�
DFTXLVLWLRQ�DQG�
XQGHUVWDQGLQJ

,PSURYHV�LQWHUSHUVRQDO�
VNLOOV

8VHIXOQHVV

:ULWWHQ�$VVHVVPHQWV

*URXS�3UHSDUDWLRQ�
'LVFXVVLRQ

(QFRXUDJHV�FRRSHUDWLRQ�

(DV\�DQG�VKRUW

5HDVRQDEOH�ZRUNLQJ�
H[SHULHQFH�

3URYLGH�QRWHV�DQG�
JXLGDQFH�IRU�GLVFXVVLRQ

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

&DVH�6WXG\�LQ�0DQDJHULDO�6NLOOV
0DKPRXG�0��$OD\LV��
&ROOHJH�RI�$SSOLHG�6WXGLHV�DQG�&RPPXQLW\�6HUYLFH
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IUDPHZRUN�
WKDW�FDQ�
JXLGH�
HGXFDWRUV�WR�
XVH�WKH�
FDVH�VWXG\�
LQ�WHDFKLQJ�
VRFLDO�
VFLHQFHV�

3URIHVVRUV�
FRRSHUDWLRQ�
WR�FUHDWH�D�
EDQN�FDVH�
VWXG\�
SURMHFW

WKH�XVH�RI�
&DVH�6WXG\�
LQ�$SSOLHG�
6FLHQFH�



$EVWUDFW

3HRSOH ORYH� DQG OLVWHQ WR WKH VWRU\ ZLWK WKHLU HDUV� PLQGV DQG KHDUWV� DOVR

WKHUH LV D ZHOO�NQRZQ WHFKQLTXH LQ PDQDJHPHQW VFLHQFH FDOOHG WKH

PDQDJHPHQW E\ VWRULHV� IRU WKLV , GHFLGHG WR DSSO\ WKH PHWKRG RI WHDFKLQJ E\

VWRU\ LQ �DQG RXW� WKH FODVVURRP�

7KH VWRU\ ZDV IRU D GLVWLQJXLVKHG PDQDJHU ZKR SURYLGHV H[FHSWLRQDO

SHUIRUPDQFH LQ D VHUYLFH LQVWLWXWLRQ� DQG EHFDXVH KH SURYLGHV DQ

H[FHSWLRQDO SHUIRUPDQFH WKDW ZDV DVVLJQHG D GLIILFXOW ZRUN� :RUN ZDV WKH

PDQDJHPHQW RI $ FKDQJH LQ D GHSDUWPHQW WKDW VXIIHUV D ORW� 7KH VXIIHULQJ� RI

FRXUVH� UHDFKHV WKH FXVWRPHUV� DQG ZKHQ WKH VXIIHULQJ UHDFKHV WKH

FXVWRPHUV� WKLV PHDQV WKDW WKH HQWLUH RUJDQL]DWLRQ LV EORZQ DZD\ E\ WKH

ZLQG� :KHUH ZLOO KH VWDUW" $QG ZKDW ZLOO KH GR" :LOO KH VXFFHHG RU IDLO" 7KH

VWDUW ZDV XQH[SHFWHG� 7KH EHJLQQLQJ ZDV LQ WKH ILVK PDUNHW� WKH ILVK PDUNHW

WKDW KH HQWHUHG E\ FKDQFH VXUSULVHG KLP DQG LQVSLUHG� 2XU FULVLV LV LQ WKH

ZD\ RI WKLQNLQJ� QRW LQ WKH ZD\ RI ZRUNLQJ� 7KLV ZDV WKH JUHDW JRDO RI WKLV

VWRU\ RU WHDFKLQJ PHWKRG�

2XWFRPHV

ϭ͘ &ŽůůŽǁ ƚŚĞ ƌĞĂĐƚŝŽŶƐ ;ďŽĚǇ ůĂŶŐƵĂŐĞ ĂŶĚ

ĐŽŵŵĞŶƚƐ ĂĨƚĞƌ ƉƌĞƐĞŶƚŝŶŐ ƚŚĞ ƐƚŽƌǇͿ ƚŽ ƚŚĞ

ƐƚŽƌǇ͘

Ϯ͘ ZĞĐŝƉŝĞŶƚƐ ůŝŬĞĚ ƚŚĞ ƐƚŽƌǇ ĂŶĚ ǁĞƌĞ ŝŵƉƌĞƐƐĞĚ ďǇ

ŝƚƐ ƉƌĞƐĞŶƚĂƚŝŽŶ͘

ϯ͘ ZĞĐŝƉŝĞŶƚƐ ĐŽŶŶĞĐƚ ƚŚĞ ƐƚŽƌǇ ƚŽ ƌĞĂůŝƚǇ ďǇ

ĚĞǀĞůŽƉŝŶŐ ĐŽŵƉĂƌŝƐŽŶƐ͘

ϰ͘ �ĞƚĞƌŵŝŶĞ ƚŚĞ ďĞŶĞĨŝƚƐ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ƚŚĞ ƐƚŽƌǇ

ŝŶ ƚŚĞ ĂƌĞĂ ŽĨ ŵĂŶĂŐĞŵĞŶƚ ĂŶĚ ƐĞƌǀŝĐĞ

ŵĂƌŬĞƚŝŶŐ͘

5HIHUHQFHV
6WHSKHQ�&��+DUU\	�3DXO�*��&KULVWHQVHQ��)LVK�
3KLOVRSK\��$UDELF�6XPPDU\�E\�(GDUD�FRP��

2YHUYLHZ

-XVW DV WKHUH LV PDQDJHPHQW E\ VWRULHV� WKHUH LV

DOVR WHDFKLQJ E\ VWRULHV� 7KH WHDFKLQJ E\ VWRULHV

DIIHFWV D ORW LQ GHYHORSLQJ VWXGHQWV
 UHVSRQVHV

DQG GHYHORSLQJ WKHLU DFKLHYHPHQW UDWH� DQG LW

JLYHV D GLIIHUHQW WHDFKLQJ HQYLURQPHQW LQ WKH

FODVVURRP WKDW EUHDNV WKH ERUHG DQG URXWLQH�

hƐŝŶŐ�Ă�ŶĞǁ�ƚĞĂĐŚŝŶŐ�ŵĞƚŚŽĚ

�ĞǀĞůŽƉŝŶŐ�ƐƚƵĚĞŶƚƐΖ�ŝŶƚĞƌĂĐƚŝŽŶ�ĂŶĚ�
ĚĞǀĞůŽƉŝŶŐ�ƚŚĞŝƌ�ĐŽŶĐĞŶƚƌĂƚŝŽŶ

WƌŽǀŝĚŝŶŐ�ďĂƐŝĐ�ĐŽŶĐĞƉƚƐ�ŝŶ�ŵĂŶĂŐĞŵĞŶƚ�ŝŶ�
ŐĞŶĞƌĂů�ĂŶĚ�ŝŶ�ŵĂƌŬĞƚŝŶŐ�ƐĞƌǀŝĐĞƐ�ŝŶ�ƉĂƌƚŝĐƵůĂƌ�
ƚŚƌŽƵŐŚ ƐƚŽƌǇ͘

5HVHDUFK$LPV

)XWXUH�'HYHORSPHQW
LQVHUW�\RXU�VKRUW�WHUP��PHGLXP�WHUP�DQG�ORQJ�WHUP�
IXWXUH�ZRUN��GHOHWH�LW�

�

�

�

�

�

�

)XQ&RPSOHWHO\�DWWHQWLYH5HODWHG�WR�VHUYLFH�PDUNHWLQJ

6HULHV�� 6HULHV��

5HVHDUFK�$FWLYLW\

�� 3UHSDULQJ IRU WKH VWRU\¶V SUHVHQWDWLRQ DFFRUGLQJ

WR WKH FULWHULD XVHG LQ LWV SUHVHQWDWLRQ �GHILQLQJ LWV

JRDOV� GHVLJQLQJ LWV PDLQ HOHPHQWV� IURP

H[SODLQLQJ WKH VWRU\¶V HQYLURQPHQW� GHYHORSLQJ

WKH QRGH� DQG VROYLQJ LW� IUHH RI PDQ\ GHWDLOV�

VHTXHQFHV DQG SUHVHQWDWLRQ LQ DQ DWWUDFWLYH ZD\��

�� 3RZHU3RLQW GHVLJQ LQFOXGHV WKH PDLQ SRLQWV RI

WKH VWRU\

�� 3UHSDULQJ D YLGHR ILOP UHODWHG WR WKH VWRU\

�� 6KRZ WKH VWRU\

�� /HDUQ WKH UHDFWLRQV WR WKH VWRU\ DQG HPSKDVL]H

WKH OHVVRQV OHDUQHG

,PSDFW
^ŽŵĞ�ŽĨ�ƚŚĞ�ƌĞĐŝƉŝĞŶƚΖƐ�ĐŽŵŵĞŶƚƐ�

� ͞��ǀĞƌǇ�ŝŶƚĞƌĞƐƚŝŶŐ�ƐƚŽƌǇ�ƚŚĂƚ�ĐĂƵŐŚƚ�
ĞǀĞƌǇŽŶĞΖƐ�ĂƚƚĞŶƚŝŽŶ�ĂŶĚ�ĞǀĞƌǇŽŶĞ�ĞůƐĞ�
ǁĂƐ�ůŝƐƚĞŶŝŶŐ͟

� ͞>ŝŶŬĞĚ�ƚŽ�ƌĞĂůŝƚǇ͟
� ͞tĞ�ůĞĂƌŶĞĚ�ŐƌĞĂƚ�ŝĚĞĂƐ�ŝŶ�ƐĞƌǀŝĐĞƐ�

ŵĂƌŬĞƚŝŶŐ͟
� ͞��ŐƌĞĂƚ�ǁĂǇ�ƚŽ�ĐŚĂŶŐĞ�ĂŶĚ�ŵĂŶĂŐĞ�

ĐŚĂŶŐĞ͟
� ͞dŚŝŶŬŝŶŐ�ĚŝĨĨĞƌĞŶƚůǇ�ǁŝůů�ůĞĂĚ�ƚŽ�ĚŝĨĨĞƌĞŶƚ�

ƌĞƐƵůƚƐ͟
�

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

7HDFKLQJ�%\�6WRU\��7KH�)LVK�0DUNHW
$EGDOODK�=DKU\ $PLQ��

&ROOHJH�RI�$SSOLHG�6WXGLHV�DQG�&RPPXQLW\�6HUYLFH
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ƐƚƵĚĞŶƚƐ�ŝŶ�
ƉƌŽǀŝĚŝŶŐ�
ƐƚŽƌŝĞƐ͘ &ŝŶĚ�ŵŽƌĞ�

ƉƌĂĐƚŝĐĂů�ƌĞĂůͲ
ůŝĨĞ�ƐƚŽƌŝĞƐ�ŝŶ�
ůŽĐĂů�
ŽƌŐĂŶŝǌĂƚŝŽŶƐ

�ǆƚĞŶĚĞĚ�ƵƐĞ�
ŽĨ�ƐƚŽƌǇ�
ŵĞƚŚŽĚ



dŚĞ Ăŝŵ ŽĨ ƚŚŝƐ ĂĐƚŝŽŶ ƌĞƐĞĂƌĐŚ ŝƐ ƚŽ ĚĞƚĞƌŵŝŶĞ ŚŽǁ ĞĨĨĞĐƚŝǀĞ ƚŚĞ
ƵƐĞ ŽĨ ĐŽůůĂďŽƌĂƚŝǀĞ WƌŽũĞĐƚ �ĂƐĞĚ >ĞĂƌŶŝŶŐ ;Wũ�>ͿͲ ǁŝƚŚ ĞǆƚĞŶƐŝǀĞ
ƵƐĞ ŽĨ ƚĞĐŚŶŽůŽŐǇͲ ŝŶ ĚĞǀĞůŽƉŝŶŐ ƐƚƵĚĞŶƚƐ͛ ĐŽŵŵƵŶŝĐĂƚŝŽŶ ƐŬŝůůƐ
ŝŶ ŐĞŶĞƌĂů͕ ĂŶĚ ƚŚĞŝƌ ƉƌĞƐĞŶƚĂƚŝŽŶ ƐŬŝůůƐ ŝŶ ƉĂƌƚŝĐƵůĂƌ͘ /ƚ ĂůƐŽ
ĂƐƐĞƐƐĞƐ ƚŚĞ ƉĞĚĂŐŽŐŝĐĂů ďĞŶĞĨŝƚƐ ŽĨ ƚŚŝƐ ĂƉƉƌŽĂĐŚ ƚŽ ďĞ
ƉŽƚĞŶƚŝĂůůǇ ƵƐĞĚ ĂƐ Ă ŵĞĚŝƵŵ ŽĨ ƚĞĂĐŚŝŶŐ ƚŽ ĚĞůŝǀĞƌ �KD^<>
ĐŽƵƌƐĞ ; >Z^< ϭϰϮͿ ŝŶ ƚŚĞ �ĞĂŶƐŚŝƉ ŽĨ WƌĞƉĂƌĂƚŽƌǇ zĞĂƌ ĂŶĚ
^ƵƉƉŽƌƚŝŶŐ ^ƚƵĚŝĞƐ ;�Wz^^Ϳ͘ dŚŝƐ ŝƐ ĂŶ ŽŶͲŐŽŝŶŐ ĂĐƚŝŽŶ ǁŚŝĐŚ ǁĂƐ
ŝŵƉůĞŵĞŶƚĞĚ Ăƚ ƚŚĞ ƐƚĂƌƚ ŽĨ ƚŚĞ ƐĞĐŽŶĚ ƐĞŵĞƐƚĞƌ ŽĨ ƚŚŝƐ ĂĐĂĚĞŵŝĐ
ǇĞĂƌ͘ dŚƌĞĞ ŐƌŽƵƉƐ ;ĐůĂƐƐĞƐͿ ĨƌŽŵ ƚŚĞ ŚĞĂůƚŚ ƚƌĂĐŬ ;ƉŽƚĞŶƚŝĂů
ŵĞĚŝĐĂů ƐƚƵĚĞŶƚƐͿ ƚŽƚĂůůŝŶŐ ϴϳ ƐƚƵĚĞŶƚƐ ĂƌĞ ƚŚĞ ƉĂƌƚŝĐŝƉĂŶƚƐ͘ dŚĞ
ĂĐƚŝŽŶ ŝŶǀŽůǀĞƐ ĨŝǀĞ ƐƚĂŐĞƐ͗ /ĚĞŶƚŝĨŝĐĂƚŝŽŶ ŽĨ ƚŚĞ ƉƌŽďůĞŵ ;ƉƌĞͲ
ŝĚĞŶƚŝĨŝĞĚͿ͕ ƉůĂŶŶŝŶŐ ƚŚĞ ŝŶƚĞƌǀĞŶƚŝŽŶ ;ŵŽĚĞůͿ͕ ŝŵƉůĞŵĞŶƚĂƚŝŽŶ
;ĂĐƚƵĂů ƐƚĂŐĞͿ͕ ŽďƐĞƌǀĂƚŝŽŶ ;ŶĞǆƚ ƐƚĂŐĞͿ͕ ĞǀĂůƵĂƚŝŽŶ ĂŶĚ ƐŚĂƌŝŶŐ
ĨŝŶĚŝŶŐƐ ;ŶĞǆƚ ƐƚĂŐĞͿ͘ dŚĞ ƌĞƐĞĂƌĐŚĞƌ ĂƐƐƵŵƉƚŝŽŶ ŝƐ ƚŚĂƚ ƚŚĞ
ĞǆƉĞĐƚĞĚ ĨŝŶĚŝŶŐƐ ǁŝůů ĐŽƌƌŽďŽƌĂƚĞ ƉƌĞǀŝŽƵƐ ƌĞƐĞĂƌĐŚĞƌ Ɛ͛ ĨŝŶĚŝŶŐƐ
ƚŚĂƚ ĂĚǀŽĐĂƚĞ ƚŚĞ ƉĞĚĂŐŽŐŝĐĂů ŵĞƌŝƚƐ ŽĨ Wũ�> ƐƚƌĂƚĞŐǇ ŝŶ ĚĞǀĞůŽƉŝŶŐ
ƐƚƵĚĞŶƚƐ �KD^<>͘

^ƚƵĚĞŶƚƐ�

� �ŽŐŶŝƚŝǀĞ͕�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ĂŶĚ�ĐƌŝƚŝĐĂů�ƚŚŝŶŬŝŶŐ�
ĚĞǀĞůŽƉŵĞŶƚ�

� /ŶƚĞƌƉĞƌƐŽŶĂů�ƐŬŝůůƐ͗��ĂďŝůŝƚǇ�ƚŽ�ǁŽƌŬ�ǁĞůů�ǁŝƚŚ�ŽƚŚĞƌƐ�ĂŶĚ�
ďƵŝůĚ�ůĞĂĚĞƌƐŚŝƉ�ĂŶĚ�ĐŽŵŵƵŶŝĐĂƚŝŽŶ�ƐŬŝůůƐ

� �ĞǀĞůŽƉ�ƉƌĞƐĞŶƚĂƚŝŽŶ�ƐŬŝůůƐ
� /ŵƉƌŽǀĞ�ƐŽĐŝĂů�ĂǁĂƌĞŶĞƐƐ͕�ƌĞƐƉŽŶƐŝďŝůŝƚǇ�ĂŶĚ�ĐŝƚŝǌĞŶƐŚŝƉ�

ƐŬŝůůƐ
� /ŶŝƚŝĂƚĞ�ƐƚƵĚĞŶƚƐ�ƚŽ�ĨƵƚƵƌĞ�ŝŶǀŽůǀĞŵĞŶƚ�ŝŶ�ĐŽŵŵƵŶŝƚǇ�

ƐĞƌǀŝĐĞ

&ĂĐƵůƚǇ�Θ��ŽƵƌƐĞ�

� /ŵƉƌŽǀĞ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ƚĞĂĐŚŝŶŐ
� /ŵƉƌŽǀĞ�ƐƚƵĚĞŶƚƐ͛�ůĞĂƌŶŝŶŐ�ƐĂƚŝƐĨĂĐƚŝŽŶ�

�ĂƌƌŽŶ͕��ƌŝŐŝĚ�:^͕�Ğƚ�Ăů͘�Η�ŽŝŶŐ�ǁŝƚŚ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ͗�>ĞƐƐŽŶƐ�
ĨƌŽŵ�ƌĞƐĞĂƌĐŚ�ŽŶ�ƉƌŽďůĞŵͲĂŶĚ�ƉƌŽũĞĐƚͲďĂƐĞĚ�ůĞĂƌŶŝŶŐ͘Η�
:ŽƵƌŶĂů�ŽĨ�ƚŚĞ�ůĞĂƌŶŝŶŐ�ƐĐŝĞŶĐĞƐ�ϳ͘ϯͲϰ�;ϭϵϵϴͿ͗�ϮϳϭͲϯϭϭ͘

�ŽůĞ͕�^ŚĂƌŽŶ͕�>ŝƐĂ��ůŽŽŵ͕�ĂŶĚ�<ƌŝƐƚǇ�<ŽǁĂůƐŬĞ͘�
ΗdƌĂŶƐĨŽƌŵŝŶŐ�ƉĞĚĂŐŽŐǇ͗��ŚĂŶŐŝŶŐ�ƉĞƌƐƉĞĐƚŝǀĞƐ�ĨƌŽŵ�
ƚĞĂĐŚĞƌͲĐĞŶƚĞƌĞĚ�ƚŽ�ůĞĂƌŶĞƌͲĐĞŶƚĞƌĞĚ͘Η /ŶƚĞƌĚŝƐĐŝƉůŝŶĂƌǇ�
:ŽƵƌŶĂů�ŽĨ�WƌŽďůĞŵͲ�ĂƐĞĚ�>ĞĂƌŶŝŶŐ ϭϬ͘ϭ�;ϮϬϭϲͿ͗�ϭ͘

,ŵĞůŽͲ^ŝůǀĞƌ͕ ��ŝŶĚǇ��͕͘�ĂŶĚ�,ŽǁĂƌĚ�^͘��ĂƌƌŽǁƐ͘�Η'ŽĂůƐ�ĂŶĚ�
ƐƚƌĂƚĞŐŝĞƐ�ŽĨ�Ă�ƉƌŽďůĞŵͲďĂƐĞĚ�ůĞĂƌŶŝŶŐ�ĨĂĐŝůŝƚĂƚŽƌ͘ Η�
/ŶƚĞƌĚŝƐĐŝƉůŝŶĂƌǇ�ũŽƵƌŶĂů�ŽĨ�ƉƌŽďůĞŵͲďĂƐĞĚ�ůĞĂƌŶŝŶŐ�ϭ͘ϭ�
;ϮϬϬϲͿ͗�ϰ͘

WŝƚƚĞŶŐĞƌ͕ �<ŚƵƐŚǁĂŶƚ�<^͕�DĂƌǇ��͘�DŝůůĞƌ͕ �ĂŶĚ�:ŽƐŚƵĂ�DŽƚƚ͘�
ΗhƐŝŶŐ�ƌĞĂůͲǁŽƌůĚ�ƐƚĂŶĚĂƌĚƐ�ƚŽ�ĞŶŚĂŶĐĞ�ƐƚƵĚĞŶƚƐ͛�
ƉƌĞƐĞŶƚĂƚŝŽŶ�ƐŬŝůůƐ͘Η �ƵƐŝŶĞƐƐ��ŽŵŵƵŶŝĐĂƚŝŽŶ�
YƵĂƌƚĞƌůǇ ϲϳ͘ϯ�;ϮϬϬϰͿ͗�ϯϮϳͲϯϯϲ͘

DŽƐƚ ĞŵƉůŽǇĞƌƐ͕ ĞĚƵĐĂƚŝŽŶĂůŝƐƚ ĂŶĚ ƐƚƵĚĞŶƚƐ ǀĂůƵĞ ƚŚĞ ďĞŶĞĨŝƚƐ ĂŶĚ
ƚŚĞ ŝŵƉŽƌƚĂŶĐĞ �KD^<>͘ /ƚ ŝƐŶ͛ƚ ƐƵƌƉƌŝƐŝŶŐ ƚŚĂƚ �KD^<> ĐŽƵƌƐĞƐ
ĂƌĞ ƉĂƌƚ ŽĨ ƚŚĞ ĐƵƌƌŝĐƵůĂ ŝŶ ŵĂŶǇ ƵŶŝǀĞƌƐŝƚŝĞƐ ǁŽƌůĚǁŝĚĞ͘ /Ŷ ŽƵƌ
ƵŶŝǀĞƌƐŝƚǇ͕ �KD^<> ĐŽƵƌƐĞ ŝƐ ƚĂƵŐŚƚ ĨŽƌ Ăůů ĨŝƌƐƚͲǇĞĂƌ ƐƚƵĚĞŶƚƐ Ăƚ ƚŚĞ
�Wz^^͘ dŚĞ ƐĂŵĞ ƚĂŬĞƐ ƉůĂĐĞ ǁŚĞŶ ƐƚƵĚĞŶƚƐ ũŽŝŶ ƚŚĞŝƌ ƐƉĞĐŝĂůŝƚŝĞƐ͘
^ƚƵĚĞŶƚƐ ĐŽŶƐƚĂŶƚůǇ ƉĞƌĨŽƌŵ ǁĞůů ǁŚĞŶ ĂƐƐĞƐƐĞĚ ŽŶ ƚŚĞŝƌ �KD^<>͕
ĂŶĚ ǀĂůƵĞ ƚŚĞ ĐŽŶƚĞŶƚ ŽĨ ƚŚĞ ĐŽƵƌƐĞ͕ ĂƐ ĞǀŝĚĞŶĐĞĚ ŝŶ ĨŽƌŵ
ƐƵĐĐĞƐƐŝǀĞ ĐŽƵƌƐĞƐ ƐƵƌǀĞǇƐ͘ ,ŽǁĞǀĞƌ͕ ĨĞĞĚďĂĐŬ ŽŶ ƐƚƵĚĞŶƚƐ͛
�KD^<> ĨƌŽŵ ƐŽŵĞ ƚŚĞ ƵŶŝǀĞƌƐŝƚǇ ĐŽůůĞŐĞƐ ŽĨƚĞŶ ƌĞĐŽŵŵĞŶĚ ƚŽ
ŝŵƉƌŽǀĞ ƚŚĞ ĐŽŶƚĞŶƚ ŽĨ ƚŚĞ ƉƌĞƐĞŶƚĂƚŝŽŶ ƵŶŝƚ ŽĨ ƚŚĞ ĐŽƵƌƐĞ͘ dŚĞǇ
ƉŽŝŶƚ ƚŽ ƚŚĞ ĚŝĨĨŝĐƵůƚŝĞƐ͛ ƐƚƵĚĞŶƚƐ ĨŝŶĚ ŝŶ ƉƌĞƐĞŶƚŝŶŐ ǁŽƌŬͬƉƌŽũĞĐƚƐ
ƚŽ ƚŚĞŝƌ ƉĞĞƌƐ ĂŶĚ ŝŶƐƚƌƵĐƚŽƌƐ͘ �ŽŶƐŝĚĞƌŝŶŐ ƚŚĂƚ ƚŚĞ ĐŽƵƌƐĞ ĐŽŶƚĞŶƚ
ĐŽǀĞƌƐ ĞŶŽƵŐŚ ƐŬŝůůƐ Ăƚ ƚŚŝƐ ůĞǀĞů ŝŶ Ăůů ŽĨ ŝƚƐ ƵŶŝƚƐ͕ ƚŚĞ ĂĐƚŝŽŶ
ƌĞƐĞĂƌĐŚĞƌ ƌĂƚŚĞƌ ĨĂǀŽƵƌƐ ƐŽůǀŝŶŐ ƚŚĞ ƉƌŽďůĞŵ ƚŚƌŽƵŐŚ Ă ƚĞĂĐŚŝŶŐ
ƐƚƌĂƚĞŐǇ ǁŚŝĐŚ ŝŶĐƌĞĂƐĞƐ ƐƚƵĚĞŶƚƐ͛ ŝŶƚĞƌĂĐƚŝŽŶ ĂŶĚ ƉƌŽǀŝĚĞ ŵŽƌĞ
ŽƉƉŽƌƚƵŶŝƚŝĞƐ ĨŽƌ ƉƌĂĐƚŝĐŝŶŐ ƉƌĞƐĞŶƚĂƚŝŽŶ ƐŬŝůůƐ͘ dŚĞƌĞĨŽƌĞ͕ ƚŚĞ
ĐŚŽŝĐĞ ƚŽ ƚĞƐƚ Wũ�> Ĩŝƚ ǁĞůů ǁŝƚŚŝŶ ƚŚĞ ŽďũĞĐƚŝǀĞƐ ŽĨ ƚŚĞ ƌĞƐĞĂƌĐŚ
ďĞĐĂƵƐĞ ŽĨ ŝƚƐ ƉƌŽǀĞŶ ƉĞĚĂŐŽŐŝĐĂů ďĞŶĞĨŝƚƐ ƚŽ ĚĞǀĞůŽƉ ƚŚĞ
ŬŶŽǁůĞĚŐĞ ĂŶĚ ƐŬŝůůƐ ŽĨ ƐƚƵĚĞŶƚƐ͘

�ƐƐĞƐƐ�Wũ�>�ĞĨĨĞĐƚŝǀĞŶĞƐƐ�ŝŶ�ĚĞǀĞůŽƉŝŶŐ�
ƐƚƵĚĞŶƚƐ͛��KD^<>�

�ĞǀĞůŽƉ�ƐƚƵĚĞŶƚƐ͛�ƉƌĞƐĞŶƚĂƚŝŽŶ�ƐŬŝůůƐ��
ƚŚƌŽƵŐŚ�Ă�ƉƌĂĐƚŝĐĂů�;ƉƌŽũĞĐƚͿ�ĂƉƉƌŽĂĐŚ����

�Ǉ�ĞǆƚĞŶƐŝŽŶ�ĂƐƐĞƐƐ�ƚŚĞ�ƉŽƚĞŶƚŝĂů�ƵƐĞ�ŽĨ�Wũ�>�
ƚĞĂĐŚŝŶŐ�ƚŽ�ĚĞůŝǀĞƌ��ĐŽŵŵƵŶŝĐĂƚŝŽŶ�Θ�ůĞĂƌŶŝŶŐ��
ƐŬŝůůƐ�ĐŽƵƌƐĞƐ�;>Z^<ϭϰϭΘϭϰϮͿ

5HVHDUFK$LPV

DĂŝŶ�ĂĐƚŝǀŝƚǇ͗�WƌĞƐĞŶƚ�Ă�WƌŽũĞĐƚ�ŽŶ�/ŶƚĞƌĂĐƚŝŽŶ�ǁŝƚŚ�ĂŶĚ�
^ŽůǀŝŶŐ��ŽŵŵƵŶŝƚǇ�/ƐƐƵĞƐ͘���

WƌĞͲ WƌŽũĞĐƚ�WŚĂƐĞ͗
� �ŝƐĐƵƐƐŝŽŶ�ŽĨ�ƉƌŽũĞĐƚ�ŽďũĞĐƚŝǀĞƐ�ůĞĂƌŶŝŶŐ�ŽƵƚĐŽŵĞƐ
� >ĞĂƌŶŝŶŐ�ĂĐƚŝǀŝƚŝĞƐ͗�
¾ WƌŝŶĐŝƉůĞƐ�ŽĨ�ĐŽŵŵƵŶŝĐĂƚŝŽŶ�ƐŬŝůůƐ�;��ůĞŶĚĞĚͿ
¾ �ĨĨĞĐƚŝǀĞ�ĐŽŵŵƵŶŝĐĂƚŝŽŶ�ƐŬŝůůƐ��;�ůĞŶĚĞĚͿ

Wũ�>�ŝŵƉůĞŵĞŶƚĂƚŝŽŶ�ƉŚĂƐĞ͗�'ƌŽƵƉ�tŽƌŬ�
ϭͲ /ĚĞŶƚŝĨǇ�ǇŽƵƌ�ĐŽŵŵƵŶŝƚǇ�;tŚŽͿ��
ϮͲ /ĚĞŶƚŝĨǇ�ƚŚĞ�ƉƌŽďůĞŵ�;tŚĂƚͿ�
ϯͲ 'ƌŽƵƉ�ĂƉƉƌŽǀĂů�����
ϰͲ ZĞƐĞĂƌĐŚ�ƚŚĞ�ƉƌŽďůĞŵ
ϱͲ &ŝŶĚ�Ă�ƐŽůƵƚŝŽŶ�;�ŚŽǁͲ ŵŽĚĞůͿ
ϲͲ �ĞƐŝŐŶ�Ă�ƉůĂŶ�;�ĨŽƌ�ŝŵƉůĞŵĞŶƚĂƚŝŽŶͿ
ϳͲ WƌĞƐĞŶƚ�ǇŽƵƌ�ĂĐƚŝŽŶ�ƉƌŽũĞĐƚ�;ƉĞĞƌƐͿ
ϴͲ �ŶŐĂŐĞ�ǇŽƵƌ�ĐŽŵŵƵŶŝƚǇ��;ŽƉƚŝŽŶĂůͿ

�ƐƐĞƐƐŵĞŶƚ͗
� WĞĞƌ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ƉƌĞƐĞŶƚĂƚŝŽŶƐ�;�ĐƌŝƚĞƌŝŽŶ�ďĂƐĞĚͿ�
KďƐĞƌǀĂƚŝŽŶ͗��ĂĐŚ�ƐƚĞƉ�ŝƐ��ďĂƐĞĚ�ŽŶ�ƐĐĂĨĨŽůĚŝŶŐ�ůĞĂƌŶŝŶŐ͗�
� ^ŚŽƌƚ�ƉƌĞƐĞŶƚĂƚŝŽŶ�ƚŽ�ƉĞĞƌƐ�ƵŶƚŝů�ƚŚĞ�ĨŝŶĂů�ƉƌĞƐĞŶƚĂƚŝŽŶ�
� &ĞĞĚďĂĐŬ�;ƉĞĞƌƐͿ�

^ƚƵĚĞŶƚƐ͗

� �ĞƚƚĞƌ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ƚŽ�ĂƉƉůǇͬ�ƉƌĂĐƚŝĐĞ�ƐŬŝůůƐ

� /ŶĐƌĞĂƐĞƐ�ĂĐƚŝǀĞ�ĂŶ�ŝŶĚĞƉĞŶĚĞŶƚ�ůĞĂƌŶŝŶŐ

� /ŶĐƌĞĂƐĞƐ�ŵŽƚŝǀĂƚŝŽŶƐ�;ƉƵƌƉŽƐĞĨƵů�ůĞĂƌŶŝŶŐͿ

� /ŶĐƌĞĂƐĞƐ�ůĞĂƌŶŝŶŐ�ĞŶŐĂŐĞŵĞŶƚ�

� �ĞƚƚĞƌ�ƌĞƚĞŶƚŝŽŶ�ŽĨ��ŝŶĨŽƌŵĂƚŝŽŶ�

&ĂĐƵůƚǇ�Θ�ĐŽƵƌƐĞ͗�

� >ĞƐƐ�ĚŝƌĞĐƚͬƚƌĂĚŝƚŝŽŶĂů�ƚĞĂĐŚŝŶŐ

� &ĂĐƵůƚǇ�ĚĞǀĞůŽƉŵĞŶƚ�ŽŶ�Wũ�>�ĂŶĚ�W�>

� &ĂĐƵůƚǇ�ĐŽůůĂďŽƌĂƚŝŽŶ�;ƐŚĂƌŝŶŐ�ŝĚĞĂƐ�ĂŶĚ�ŐŽŽĚ�ƉƌĂĐƚŝĐĞͿ

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

3URMHFW�%DVHG�/HDUQLQJ��$Q�HIIHFWLYH�VWUDWHJ\�WR�
WHDFKLQJ�FRPPXQLFDWLRQ�VNLOOV�

'U�0RKDPHG�5HGKD�%RXJKHULUD��$VVLVWDQW�3URIHVVRU�'HDQVKLS�RI�3UHSDUDWRU\�<HDU�
DQG�6XSSRUWLQJ�6WXGLHV

6
KR
UW
�7
HU
P
�'
HY
HO
RS
P
HQ
W

0
HG
LX
P
�7
HU
P
�'
HY
HO
RS
P
HQ
W

/R
QJ
�7
HU
P
�'
HY
HO
RS
P
HQ
W�ǆƉĂŶĚ�

Wũ�> ƚŽ�ƚŚĞ�
ƚĞĂĐŚŝŶŐ�ŽĨ�
>ĞĂƌŶŝŶŐ�
^ŬŝůůƐ��
;>Z^<ϭϰϭͿ

�ǆƉĂŶĚ�
Wũ�>�ƚŽ��ƚŚĞ�
ƚĞĂĐŚŝŶŐ�
�KD^<>�
;>Z^<ϭϰϮͿ

�ǆƉĂŶĚ�Wũ�>
ƚŽ�ƚŚĞ�
ƚĞĂĐŚŝŶŐ�ŽĨ�
�KD^<>�ŝŶ�
ƚŚĞ�ŚĞĂůƚŚ�
ƚƌĂĐŬ

2YHUYLHZ$EVWUDFW

([SHFWHG�,PSDFW([SHFWHG�2XWFRPHV6WUDWHJ\�WR�7HVW�
$FWLRQ�5HVHDUFK�

5HIHUHQFHV,QWHQGHG�'HYHORSPHQW)HHGEDFN�	�9LVXDO



5HIHUHQFHV
�� $XJXVWR�/DQGD��-�0���/ySH]�=DIUD��(���������7KH�LPSDFW�RI�HPRWLRQDO�LQWHOOLJHQFH�RQ�QXUVLQJ��

DQ�RYHUYLHZ��3V\FKRORJ\�������������±���
�� )DUVKL��0�5���9DKLGL��0���-DEUDHLOL��0���������5HODWLRQVKLS�EHWZHHQ�HPRWLRQDO�LQWHOOLJHQFH�DQG�

FOLQLFDO�FRPSHWHQFLHV�RI�QXUVLQJ�VWXGHQWV�LQ�7DEUL]�1XUVLQJ�DQG�0LGZLIHU\�6FKRRO��5HV��'HY��
0HG��(GXF�����������±����

�� 6XOLPDQ��:�$���������7KH�UHODWLRQVKLS�EHWZHHQ�OHDUQLQJ�VW\OHV��HPRWLRQDO�VRFLDO�LQWHOOLJHQFH��
DQG�DFDGHPLF�VXFFHVV�RI�XQGHUJUDGXDWH�QXUVLQJ�VWXGHQWV��-��1XUV��5HV�������������±����

�� %HDXYDLV��$�0���6WHZDUW��-�*���'H1LVFR��6���%HDXYDLV��-�(���������)DFWRUV�UHODWHG�WR�

DFDGHPLFVXFFHVV DPRQJ�QXUVLQJ�VWXGHQWV��D�GHVFULSWLYH�FRUUHODWLRQDO�UHVHDUFK�VWXG\��1XUVH�
(GXF��7RGD\������������±����

�� 6DNORIVNH��'�+���$XVWLQ��(�-���0DVWRUDV��6�0���%HDWRQ��/���2VERUQH��6�(���������5HODWLRQVKLSV�RI�
SHUVRQDOLW\��DIIHFW��HPRWLRQDO�LQWHOOLJHQFH�DQG�FRSLQJ�ZLWK�VWXGHQW�VWUHVV�DQG�DFDGHPLF�VXFFHVV��

GLIIHUHQW�SDWWHUQV�RI�DVVRFLDWLRQ�IRU�VWUHVV�DQG�VXFFHVV��/HDUQ��,QGLYLG��'LIIHU�������������±�����
�� 6FKXWWH��1�6���0DORXII��-�0���+DOO��/�(���+DJJHUW\��'�-��&RRSHU��-�7���*ROGHQ��&�-���'RUQKHLP��

/��������'HYHORSPHQW�DQG�YDOLGDWLRQ�RI�D�PHDVXUH�RI�HPRWLRQDO�LQWHOOLJHQFH��3HUVRQDOLW\�DQG�
,QGLYLGXDO�'LIIHUHQFHV�����������������

�� +HOHQSXLL��0�6��������(PRWLRQDO�LQWHOOLJHQFH�DPRQJ�XQGHUJUDGXDWH�QXUVLQJ�VWXGHQWV��,265�
-RXUQDO�RI�1XUVLQJ�DQG�+HDOWK�6FLHQFH���������������

�� 0RDZHG��6���*HPHD\��(0���	�(OVD\HV��+$���������(PRWLRQDO�LQWHOOLJHQFH�DPRQJ�QXUVLQJ�
VWXGHQWV��D�FRPSDUDWLYH�VWXG\��,QWHUQDWLRQDO�-RXUQDO�RI�1RYHO�5HVHDUFK�LQ�+HDOWKFDUH�DQG�

1XUVLQJ������������
�� &KDPXQGHVZDUL 6�������(PRWLRQDO�,QWHOOLJHQFH�DQG�$FDGHPLF�$FKLHYHPHQW�DPRQJ�6WXGHQWV�DW�

WKH�+LJKHU�6HFRQGDU\�/HYHO�,QWHUQDWLRQDO�-RXUQDO�RI�$FDGHPLF�5HVHDUFK�LQ�(FRQRPLFV�DQG�
0DQDJHPHQW�6FLHQFHV�������������������

2YHUYLHZ
DĂŶǇ�ƐƚƵĚŝĞƐ�ŚĂǀĞ�ƉƌŽǀĞŶ�ƚŚĂƚ�
ĞŵŽƚŝŽŶĂů�ŝŶƚĞůůŝŐĞŶĐĞ�;�/Ϳ�ŝƐ�Ă�
ƐŝŐŶŝĨŝĐĂŶƚ�ĂŶĚ�ĚĞƐŝƌĂďůĞ�ƚƌĂŝƚ�
ĂŵŽŶŐ�ŶƵƌƐŝŶŐ�ŚĞĂůƚŚĐĂƌĞ�
ƉƌŽǀŝĚĞƌƐ�ĂƐ�ŝƚ�ĐŽŶƚƌŝďƵƚĞƐ�ƚŽ�
ŝŶŝƚŝĂƚŝŶŐ�ƐƵŝƚĂďůĞ�ƌĞůĂƚŝŽŶƐŚŝƉƐ�ǁŝƚŚ�
ŽƚŚĞƌƐ͘ ϭͲϮ

ZĞƐĞĂƌĐŚĞƌƐ�ƐƚƵĚŝĞĚ�ƚŚĞ�
ƌĞůĂƚŝŽŶƐŚŝƉƐ�ďĞƚǁĞĞŶ��/�ĂŶĚ�
ĐŽƉŝŶŐ�ƉĂƚƚĞƌŶƐ�ĂŵŽŶŐ�ƐƚƵĚĞŶƚƐ�
ĞŶƌŽůůĞĚ�ŝŶ�ŚĞĂůƚŚĐĂƌĞ�ĐŽůůĞŐĞ�ŝŶ�Ă�
ŶƵŵďĞƌ�ŽĨ ĂƌƚŝĐůĞƐ͘

)XWXUH�'HYHORSPHQW

5HVHDUFK�$FWLYLW\
dŚŝƐ ƐƚƵĚǇ ĞŵƉůŽǇĞĚ Ă ĚĞƐĐƌŝƉƚŝǀĞ ĂŶĚ ĐŽŵƉĂƌĂƚŝǀĞ
ƐƚƵĚǇ ĚĞƐŝŐŶ͘ �ƚŚŝĐĂů ĂƉƉƌŽǀĂů ǁĂƐ ƐŽƵŐŚƚ ĨƌŽŵ ƚŚĞ
/ŶƐƚŝƚƵƚŝŽŶĂů ZĞǀŝĞǁ �ŽĂƌĚ Ăƚ ƚŚĞ /ŵĂŵ �ďĚƵůƌĂŚŵĂŶ
�ŝŶ &ĂŝƐĂů hŶŝǀĞƌƐŝƚǇ͘

,PSDFW
� ŚŝŐŚ ůĞǀĞů ŽĨ �ů ĂŵŽŶŐ ƉƐǇĐŚŝĂƚƌŝĐ ĂŶĚ ŵĞŶƚĂů
ŚĞĂůƚŚ ŶƵƌƐŝŶŐ ƐƚƵĚĞŶƚƐ ĞŵƉŚĂƐŝǌĞĚ ƚŚĞ
ŝŵƉŽƌƚĂŶĐĞ ŽĨ ƚĞĂĐŚŝŶŐ ĐŽŵŵƵŶŝĐĂƚŝŽŶ ĂŶĚ
ƌĞůĂƚŝŽŶƐŚŝƉ ƐŬŝůůƐ ƐƚĂƌƚŝŶŐ ĨƌŽŵ ƚŚĞŝƌ ϮŶĚ ǇĞĂƌ ŽĨ
ƐĐŚŽŽůŝŶŐ͕ ǁŚŝĐŚ ŝŶ ƚƵƌŶ ŚĞůƉĞĚ ƚŚĞƐĞ ƐƚƵĚĞŶƚƐ
ŵĂŶĂŐĞ ƐƚƌĞƐƐ ĂŶĚ ƉƌŽǀŝĚĞ Ă ďĞƚƚĞƌ ůĞǀĞů ŽĨ
ƉĞƌĨŽƌŵĂŶĐĞ ĚƵƌŝŶŐ ĐůŝŶŝĐĂů ĞǆĂŵƐ͕ ǁŚŝĐŚ
ƚŚĞƌĞĨŽƌĞ ƌĞƐƵůƚĞĚ ŝŶ Ă ŚŝŐŚ ůĞǀĞů ŽĨ ĐůŝŶŝĐĂů
ƉĞƌĨŽƌŵĂŶĐĞ͘

WŽƐŝƚŝǀĞ͗�

'ĞŶĞƌĂůůǇ͕ �ƚŚĞ�
ŵĂũŽƌŝƚǇ�ŽĨ
ŶƵƌƐŝŶŐ�ƐƚƵĚĞŶƚƐ�
ƌĞƉŽƌƚĞĚ�Ă�ŚŝŐŚ�
ůĞǀĞů�ŽĨ��/͘�

EĞŐĂƚŝǀĞ͗�

>ĂƌŐĞůǇ͕ �ŐĞŶĞƌĂů�
ŶƵƌƐŝŶŐ�ƐƚƵĚĞŶƚƐ�
ŵĂǇ�ůĂĐŬ�ďĂƐŝĐ�
ĐŽŵŵƵŶŝĐĂƚŝŽŶ�ĂŶĚ�
ƌĞůĂƚŝŽŶƐŚŝƉ�ƐŬŝůůƐ�
ƚŚĂƚ�ĂƌĞ�ƚĂƵŐŚƚ�ƚŽ�
ƉƐǇĐŚŝĂƚƌŝĐ�ĂŶĚ�
ŵĞŶƚĂů�ŚĞĂůƚŚ�
ŶƵƌƐŝŶŐ�ƐƚƵĚĞŶƚƐ͘

5HVHDUFK$LPV
dŚĞ�Ăŝŵ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ�ŝƐ�ƚŽ�ĂƐƐĞƐƐ��/�ĂŵŽŶŐ�
ƉƐǇĐŚŝĂƚƌŝĐ�ĂŶĚ�ŵĞŶƚĂů�ŚĞĂůƚŚ�ŶƵƌƐŝŶŐ�ƐƚƵĚĞŶƚƐ�ĂŶĚ�
ŐĞŶĞƌĂů�ŶƵƌƐŝŶŐ�ƐƚƵĚĞŶƚƐ�Ăƚ�ŽŶĞ�ƵŶŝǀĞƌƐŝƚǇ�ŝŶ�^ĂƵĚŝ�
�ƌĂďŝĂ͘�dŚĞ�ƌĞƐĞĂƌĐŚ�ƋƵĞƐƚŝŽŶƐ�ĂƌĞ�ĂƐ�ĨŽůůŽǁƐ͗�

��
ͻ tŚĂƚ�ŝƐ�ƚŚĞ�ůĞǀĞů�ŽĨ��/�ĂŵŽŶŐ�ŶƵƌƐŝŶŐ�ƐƚƵĚĞŶƚƐ͍

��
ͻ �ƌĞ�ƚŚĞƌĞ�ĚŝĨĨĞƌĞŶĐĞƐ�ďĞƚǁĞĞŶ�ϮŶĚ�ĂŶĚ�ϯƌĚ�
ǇĞĂƌ�ŶƵƌƐŝŶŐ�ƐƚƵĚĞŶƚƐ�ŝŶ�ƚĞƌŵƐ�ŽĨ��/͍

��
ͻ tŚĂƚ�ŝƐ�ƚŚĞ�ƌĞůĂƚŝŽŶƐŚŝƉ�ďĞƚǁĞĞŶ��/�ůĞǀĞů�ĂŶĚ�
ĐůŝŶŝĐĂů�ƉĞƌĨŽƌŵĂŶĐĞ�ĂŵŽŶŐ�ŶƵƌƐŝŶŐ�ƐƚƵĚĞŶƚƐ͍

�ŶŐĂŐĞ�

ŶƵƌƐŝŶŐ�

ƐƚƵĚĞŶƚƐ�ŝŶ�

ůĞĂƌŶŝŶŐ�

ĐŽŵŵƵŶŝĐĂƚ

ŝŽŶ�ĂŶĚ�

ƌĞůĂƚŝŽŶƐŚŝƉ�

ƐŬŝůůƐ�ĂƐ�ƉĂƌƚ�

ŽĨ�

ĨƵŶĚĂŵĞŶƚĂ

ů�ŶƵƌƐŝŶŐ�

ĐŽƵƌƐĞƐ͘�

^ŚŽƌƚͲdĞƌŵ

KĨĨĞƌ�

ĞĚƵĐĂƚŝŽŶĂů�

ĂŶĚ�ƚƌĂŝŶŝŶŐ�

ƉƌŽŐƌĂŵ�

ƚŚĂƚ�ƚĞĂĐŚ�

ĐŽŵŵƵŶŝĐĂƚ

ŝŽŶ�ĂŶĚ�

ƌĞůĂƚŝŽŶƐŚŝƉ�

ƐŬŝůůƐ͘

DĞĚŝƵŵͲdĞƌŵ

ZĞǀŝĞǁ�ĂŶĚ�

ŵŽĚŝĨǇ�

ŶƵƌƐŝŶŐ�

ĐƵƌƌŝĐƵůƵŵƐ�

ďĂƐĞĚ�ŽŶ�

ƚŚĞ�ƌĞƐĞĂƌĐŚ�

ƌĞƐƵůƚƐ͘

>ŽŶŐͲdĞƌŵ

(PRWLRQDO�,QWHOOLJHQFH�$PRQJ�3V\FKLDWULF�DQG�0HQWDO�+HDOWK�1XUVLQJ�6WXGHQWV�
DQG�*HQHUDO�1XUVLQJ�6WXGHQWV

$PLUD�$OVKRZNDQ��$VVLVWDQW�3URIHVVRU
&ROOHJH�RI�1XUVLQJ

2XWFRPHV
�

ϭ͘ dŚĞ ŵĂũŽƌŝƚǇ ŽĨ ƚŚĞ ƐƚƵĚĞŶƚƐ ƌĞƉŽƌƚĞĚ Ă
ŚŝŐŚ ůĞǀĞů ŽĨ �/͘ ;&ŝŐƵƌĞ ϭͿ dŚŝƐ ƌĞƐƵůƚ ŝƐ
ƐƵƉƉŽƌƚĞĚ ďǇ ,ĞůĞŶƉƵŝŝ ;ϮϬϭϴͿ͘ϳ

Ϯ͘ ^ƚƵĚĞŶƚƐ ǁŚŽ ĐŽŵƉůĞƚĞĚ ƚŚĞŝƌ ϯƌĚ ǇĞĂƌ
ƌĞƉŽƌƚĞĚ Ă ŚŝŐŚĞƌ ůĞǀĞů ŽĨ �/ ƚŚĂŶ ƚŚŽƐĞ ǁŚŽ
ŚĂĚ ĐŽŵƉůĞƚĞ ƚŚĞŝƌ ϮŶĚ ǇĞĂƌ ďƵƚ ŶŽƚ ƚŚĞŝƌ
ϯƌĚ ǇĞĂƌ ŽĨ ƐĐŚŽŽůŝŶŐ͘ ;dĂďůĞ ϭͿ͘

ϯ͘ � ŚŝŐŚ ůĞǀĞů ŽĨ ĐůŝŶŝĐĂů ƉĞƌĨŽƌŵĂŶĐĞ ǁĂƐ
ĚŝƌĞĐƚůǇ ƌĞůĂƚĞĚ ƚŽ Ă ŚŝŐŚ ůĞǀĞů ŽĨ �/ ŝŶ ƚŚĞ
ƐƚƵĚĞŶƚƐ͘ ;dĂďůĞ ϮͿ dŚŝƐ ƌĞƐƵůƚ ŝƐ ŝŶ
ĂůŝŐŶŵĞŶƚ ǁŝƚŚ ƉƌĞǀŝŽƵƐ ƐƚƵĚŝĞƐƚ͘ϴͲϵ

WĂƌƚŝĐŝƉĂŶƚ
Ɛ

ͻ ϮϮϰ�ŶƵƌƐŝŶŐ�ƐƚƵĚĞŶƚƐ�ǁŚŽ�ŚĂĚ�ĞŝƚŚĞƌ�ĐŽŵƉůĞƚĞĚ�
ŽŶůǇ�ƚŚĞŝƌ�ϮŶĚ ǇĞĂƌ�ŽĨ�ƐĐŚŽŽůŝŶŐ�Žƌ�ŚĂĚ�ĐŽŵƉůĞƚĞĚ�
ƚŚĞŝƌ�ϮŶĚ ĂŶĚ�ϯƌĚ ǇĞĂƌƐ�ŽĨ�ƐĐŚŽŽůŝŶŐ͘

ZĞƐĞĂƌĐŚ�
dŽŽů

� 6RFLRGHPRJUDSKLF�GDWD�TXHVWLRQQDLUH
� 6FKXWWH 6HOI�5HSRUW�(PRWLRQDO�,QWHOOLJHQFH�7HVW�͢

�ĂƚĂ�
�ŶĂůǇƐŝƐ

ͻ ^W^^�ƐŽĨƚǁĂƌĞ�ǀĞƌƐŝŽŶ�Ϯϯ�;ĚĞƐĐƌŝƉƚŝǀĞ�ƐƚĂƚŝƐƚŝĐƐ͕�dͲ
ƚĞƐƚ�ĂŶĚ��EKs�Ϳ

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

$EVWUDFW
�ŵŽƚŝŽŶĂů�ŝŶƚĞůůŝŐĞŶĐĞ�ŚĂƐ�ďĞĞŶ�ůŝŶŬĞĚ�ƚŽ�ŝŶĚŝǀŝĚƵĂů�ǁĞůůͲďĞŝŶŐ�ĂŶĚ�ŚĂƐ�Ă�
ƉŽƐŝƚŝǀĞ�ŽƵƚĐŽŵĞ�ǁŚĞŶ�ƉƌŽǀŝĚŝŶŐ�ƉĂƚŝĞŶƚ�ĐĂƌĞ͘�dŚĞ�Ăŝŵ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ�ŝƐ�ƚŽ�
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;^ŝŐͿ
>ĞǀĞů�ŽĨ�
^ƚƵĚǇ

&ƵŶĚĂŵĞŶƚĂů�ŽĨ�EƵƌƐŝŶŐ;ϮŶĚ

ǇĞĂƌͿ
ϭϭϱ ϭ͘ϵϳr ͘ϱϵϭ ϳ͘ϳϴ ϳ͘ϴϭ ϮϰϮ ͘ϬϬϲΎ

WƐǇĐŚŝĂƚƌŝĐ�ĂŶĚ�DĞŶƚĂů�
,ĞĂůƚŚ�EƵƌƐŝŶŐ��ŽƵƌƐĞ

ϭϮϵ ϭ͘ϯϲ�r ͘ϲϮϮ ϳ͘ϴϯ Ϯϰϭ͘Ϭϭ
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;^ŝŐͿ

�ůŝŶŝĐĂů�
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$EVWUDFW
6WXGHQW VXSSRUW LV RQH RI WKH NH\ IDFWRUV WR LPSURYH
VWXGHQWV¶ OHDUQLQJ H[SHULHQFH DQG WKHLU RYHUDOO VXFFHVV�
6WXGHQWV DOZD\V VXIIHU IURP DQ[LHW\ EHIRUH H[DPV DQG
QHHG PRUH VXSSRUW� HVSHFLDOO\ LQ WKDW SHULRG� 2QOLQH
FROODERUDWLRQ EHFRPHV DQ HIILFLHQW ZD\ WR OLQN WHDFKLQJ
VWDII ZLWK WKHLU VWXGHQWV LQ YLHZ RI VXSSRUWLQJ VWXGHQWV
WR LPSURYH WKHLU OHDUQLQJ H[SHULHQFH� %ODFNERDUG
&ROODERUDWH 8OWUD �%&8�� LV RQH RI WKH WRROV WKDW LV XVHG
WR FUHDWH RQOLQH VHVVLRQV� ZKLFK DUH DFFHVVLEOH WKURXJK
D :HE EURZVHU ZLWK QR DGGLWLRQDO VRIWZDUH UHTXLUHPHQW�
7KLV DFWLRQ UHVHDUFK KDV EHHQ DSSOLHG WR LQYHVWLJDWH WKH
LPSDFW RI RQOLQH VHVVLRQV EHIRUH WKH H[DP WR LPSURYH
VWXGHQWV OHDUQLQJ H[SHULHQFH XVLQJ %&8 DV D GLJLWDO
:HE FRQIHUHQFH WRRO� 7KLV VWXG\ LV DSSOLHG LQ &RPSXWHU
'HSDUWPHQW DW WKH 'HDQVKLS RI 3UHSDUDWRU\ <HDU DQG
6XSSRUWLQJ 6WXGLHV DW ,PDP $EGXOUDKPDQ %LQ )DLVDO
8QLYHUVLW\� 7KH UHVXOWV UHYHDOV WKDW RQOLQH VHVVLRQV
XVLQJ %&8 PDGH D VLJQLILFDQW LPSURYHPHQW LQ RYHUDOO
VWXGHQWV¶ OHDUQLQJ H[SHULHQFH DQG VKRXOG EH FRQVLGHUHG
IRU LPSURYLQJ WKH TXDOLW\ RI WHDFKLQJ DQG OHDUQLQJ
EH\RQG WKH FRQYHQWLRQDO FODVVURRPV�

.H\ZRUGV��2QOLQH�VHVVLRQV��%ODFNERDUG�&ROODERUDWH�8OWUD��
(�/HDUQLQJ��7HDFKLQJ�DQG�/HDUQLQJ�

5HIHUHQFHV
�� 7DQLD +DUWD� 'DYLG %LUG� 5REHUW )DUPHU ³8VLQJ

EODFNERDUG FROODERUDWH� D GLJLWDO ZHE FRQIHUHQFH WRRO� WR
VXSSRUW QXUVLQJ VWXGHQW
V SODFHPHQW OHDUQLQJ� $ SLORW
VWXG\ H[SORULQJ LWV LPSDFW´� 1XUVH (GXFDWLRQ LQ 3UDFWLFH
9ROXPH ��� -XO\ ����� 3DJHV ������

�� $QJLH &� 6PLW� -HIIUH\ 0� :DUUHQ� 6LX�0DQ 5� 7LQJ�
-RFHO\Q '�7DOLDIHUUR ³'HYHORSLQJ 2QOLQH /HDUQLQJ LQ WKH
+HOSLQJ 3URIHVVLRQV� 2QOLQH� %OHQGHG� DQG +\EULG
0RGHOV´� 6SULQJXHU 3XEOLVKLQJ &RPSDQ\� //&� �����

�� 5REHUW '� :ULJKW� ³6WXGHQW�7HDFKHU ,QWHUDFWLRQ LQ 2QOLQH
/HDUQLQJ (QYLURQPHQWV´� 8QLYHUVLW\ RI 1RUWK 7H[DV�
86$� ���� E\ ,*, *OREDO�

�� $QQ +HLUGVILHOG� 6XVDQ :DONHU� 0DOOLKDL 7DPE\DK�
'HQLVH %HXWHO ³6WXGHQW ([SHULHQFHV 2Q ,QWHUDFWLRQ ,Q
$Q 2QOLQH /HDUQLQJ (QYLURQPHQW $V 3DUW 2I $ %OHQGHG
/HDUQLQJ ,PSOHPHQWDWLRQ� :KDW ,V (VVHQWLDO"´ $XVWUDOLDQ
-RXUQDO RI 7HDFKHU (GXFDWLRQ� 9RO ��� �� -XO\ �����

�� .XEDOD� 7RP� ³$GGUHVVLQJ 6WXGHQW 1HHGV� 7HDFKLQJ DQG
OHDUQLQJ RQ WKH ,QWHUQHW� ³ 7KH 2QOLQH -RXUQDO� 0DUFK
����� KWWS���ZZZ�WKH MRXUQDO�FRP

2YHUYLHZ
6XSSRUWLQJ VWXGHQWV GXULQJ H[DPLQDWLRQ SHULRG LV YHU\
LPSRUWDQW IRU WKHLU VXFFHVV HVSHFLDOO\ SUHSDUDWRU\ \HDU
VWXGHQWV� ([WUD OHFWXUHV LV RQH RI WKH PDLQ VWUDWHJLHV
WKDW XVHG WR VXSSRUW VWXGHQWV EHIRUH H[DPV� 7KH
SUREOHP LV WKDW VWXGHQWV KDYH KLJK WHDFKLQJ ORDG VLQFH
WKH\ KDYH �� WR �� FRQWDFW KRXUV SHU ZHHN� 7R VROYH WKLV
SUREOHP ZH FUHDWHG H[WUD RQOLQH VHVVLRQV� VR VWXGHQWV
FDQ DWWHQG FODVVHV RQ WKH WLPH VXLWDEOH IRU WKHP DQG LQ
D FRPIRUWDEOH HQYLURQPHQW� %ODFNERDUG &ROODERUDWH
8OWUD �%&8� LV D YLUWXDO FODVVURRP WRRO LQ ZKLFK VWXGHQWV
DQG WHDFKHUV LQWHUDFW V\QFKURQRXVO\ ZLWK HDFK RWKHU LQ
DQ RQOLQH OHDUQLQJ HQYLURQPHQW >�@>�@� 7KH WHDFKHU
OHDGLQJ WKH VHVVLRQ FDQ VWUHDP OLYH YLGHR FRQWHQW IURP D
ZHEFDP� DQG VKDUH WKHLU VFUHHQ ZLWK SDUWLFLSDQWV �H�J��
IRU VRIWZDUH WUDLQLQJ��
6WXGHQWV FDQ LQWHUDFW ZLWK WKH WHDFKHU DQG ZLWK HDFK
RWKHU LQ YDULRXV ZD\V� )RU H[DPSOH� WKH\ FDQ UDLVH WKHLU
KDQGV �YLUWXDOO\� XVLQJ WKH DYDLODEOH HPRMLV LI WKH\ ZDQW
WR DVN D TXHVWLRQ� VKDUH LQIRUPDWLRQ DERXW WKHLU FXUUHQW
VWDWH RI PLQG �, DJUHH�GLVDJUHH� , DP KDSS\ �VDG
�VXUSULVHG �FRQIXVHG� FDQ \RX JR IDVWHU�VORZHU� DQG XVH
WKH LQVWDQW PHVVDJH IXQFWLRQDOLW\ WR DVN TXHVWLRQV�

5HVHDUFK�$FWLYLW\
7KLV VWXG\ LV GHYHORSHG WR H[SORUH WKH SRVVLEOH HIIHFWV
RI RQOLQH VHVVLRQV EHIRUH H[DPV XVLQJ %&8
WHFKQRORJ\ LQ VWXGHQWV OHDUQLQJ H[SHULHQFH� ,Q
SDUWLFXODU� WKH UHVHDUFK TXHVWLRQ GULYLQJ WKH VWXG\ LV�
+RZ RQOLQH VHVVLRQV XVLQJ %&8 HQYLURQPHQW ZLOO
HQKDQFH WKH OHDUQLQJ H[SHULHQFH DQG LPSURYH
VWXGHQWV¶ DFKLHYHPHQWV"
$OO LQVWUXFWRUV ZLWKLQ WKH &RPSXWHU 'HSDUWPHQW DW WKH
'HDQVKLS RI 3UHSDUDWRU\ <HDU DQG 6XSSRUWLQJ 6WXGLHV
FUHDWHG WZR RQOLQH VHVVLRQV IRU WKHLU JURXSV GXULQJ WKH
ODVW � GD\V EHIRUH H[DPV� 0RUH WKDQ ���� VWXGHQWV
ZHUH LQYLWHG WR SDUWLFLSDWH LQ WKHVH VHVVLRQV�

&RQFOXVLRQ
6XSSRUWLQJ VWXGHQWV GXULQJ H[DPLQDWLRQ SHULRG LV
YHU\ HIIHFWLYH LQ LPSURYLQJ VWXGHQW
V DFKLHYHPHQW�
6WXGHQWV DQG IDFXOW\ ERWK EHQHILWWHG IURP WKH
LQWHJUDWLRQ RI %&8 LQ OHDUQLQJ SURFHVVHV� 6WXGHQWV
KDYH D FXVWRPL]HG DSSURDFK WR NQRZOHGJH
DFTXLVLWLRQ WKDW VXLWV WKHLU OHDUQLQJ VW\OHV DQG EXV\
VFKHGXOHV� 7KH DGYDQWDJHV RI DQ RQOLQH VHVVLRQ
�HGXFDWLRQ� PDNH D VLJQLILFDQW LPSDFW LQ RXU
GHSDUWPHQW IRU WKH ILUVW VHPHVWHU� DQG� DV WHFKQRORJ\
HYROYHV� SURPLVH WR GHOLYHU HYHQ JUHDWHU EHQHILWV LQ
WKH IXWXUH�

(GXFDWLRQDO�DGYDQWDJHV�WKDW�
DULVH�ZKHQ�VXSSOHPHQWLQJ�D�

FRXUVH�ZLWK�%&8
� (QKDQFLQJ VWXGHQW�WR�VWXGHQW DQG IDFXOW\�WR�

VWXGHQW FRPPXQLFDWLRQ
:HE�EDVHG HGXFDWLRQ WRROV SURYLGH PDQ\ ZD\V WR
LQFUHDVH FRPPXQLFDWLRQ EHWZHHQ FODVV PHPEHUV DQG
IDFXOW\� LQFOXGLQJ GLVFXVVLRQ ERDUGV DQG FKDWV�
5HVHDUFKHUV KDYH IRXQG WKDW DGGLQJ WKHVH LQWHUDFWLYH
WRROV WR LQFUHDVHV VWXGHQW PRWLYDWLRQ DQG SDUWLFLSDWLRQ
LQ FODVV GLVFXVVLRQV DQG SURMHFWV >�@>�@�

� 6WXGHQWV VKDUH SHUVSHFWLYHV
2QOLQH IRUXPV� OLNH %&8� SURYLGH SXEOLF DUHDV WR SRVW
LQIRUPDWLRQ� (DFK VWXGHQW FDQ YLHZ DQRWKHU VWXGHQW¶V
DQVZHUV DQG OHDUQ WKURXJK H[SRVXUH WR GLIIHUHQW
SHUVSHFWLYHV� 7KLV EHQHILWV VWXGHQWV EHFDXVH WKH\ FDQ
FRPELQH QHZ RSLQLRQV ZLWK WKHLU RZQ DQG GHYHORS D
VROLG IRXQGDWLRQ IRU OHDUQLQJ >�@>�@�

� (QDEOLQJ�VWXGHQW�FHQWHUHG�WHDFKLQJ�DSSURDFKHV�
(YHU\ VWXGHQW KDV D XQLTXH OHDUQLQJ VW\OH� 6RPH
VWXGHQWV DUH YLVXDO OHDUQHUV� VRPH OHDUQ EHWWHU ZKHQ
WKH\ ³OHDUQ E\ GRLQJ´ >�@>�@� 7KHUHIRUH� OHDUQLQJ VW\OH
KDV DQ DIIHFW RQ WKH VWXGHQWV UHVXOWV DQG
DFKLHYHPHQWV�

8VLQJ�%ODFNERDUG�&ROODERUDWH�8OWUD�± D�GLJLWDO�:HE�EDVHG�
HGXFDWLRQ�WRRO�± WR�6XSSRUW�6WXGHQWV�/HDUQLQJ��

'U�6XOHLPDQ�$OL�$OVDLI
,PDP�$EGXOUDKPDQ�ELQ�)DLVDO�8QLYHUVLW\��

'HDQVKLS�RI�3UHSDUDWRU\�<HDU�DQG�6XSSRUWLQJ�6WXGLHV��&RPSXWHU�'HSDUWPHQW��

5HVXOWV�DQG�GLVFXVVLRQ
7KH RQOLQH VHVVLRQV ZHUH DSSOLHG IRU +HDOWK DQG 6FLHQFH
WUDFNV¶ VWXGHQWV� 7KHVH VHVVLRQV ZHUH WR UHYLHZ WKH
FRQWHQWV RI &RPSXWHU 6NLOOV FRXUVH� 7KH VWXGHQWV¶ UHVXOWV
DUH VKRZQ EHORZ LQ ILJXUHV � DQG ��
:KHUH WKH �
+0 UHIHUV WR PDOH VWXGHQWV LQ +HDOWK WUDFN�
+) UHIHUV WR IHPDOH VWXGHQWV LQ +HDOWK WUDFN�
60 UHIHUV WR PDOH VWXGHQWV LQ 6FLHQFH WUDFN�
6) UHIHUV WR IHPDOH VWXGHQWV LQ 6FLHQFH WUDFN

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

dĂďůĞ�ϭ͗�,ĞĂůƚŚ�dƌĂĐŬ�ZĞƐƵůƚƐ
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ϵϳй ϯй ϵϮй ϴй ϵϴ͘ϱϬй ϭ͘ϱϬй

ϮϬϭϵͲϮϬϮϬ��������������������tŝƚŚ�
ŽŶůŝŶĞ�ƐĞƐƐŝŽŶƐ

ϵϴй Ϯй ϭϬϬй Ϭй ϵϵй ϭй

dĂďůĞ�Ϯ͗�^ĐŝĞŶĐĞ�dƌĂĐŬ�ZĞƐƵůƚƐ

^D ^& Y�� ^D�н�^&�н�Y��

^ƵĐĐĞƐƐ
&ĂŝůƵƌ
Ğ
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ϮϬϭϴͲϮϬϭϵ����������������
tŝƚŚŽƵƚ�ŽŶůŝŶĞ�

ƐĞƐƐŝŽŶƐ
ϳϮ͘ϳϭй ϳ͘Ϯϵй ϵϵ͘Ϯϴй Ϭ͘ϳϮй ϳϮ͘ϳϴй Ϯϳ͘ϮϮй ϵϯ͘ϬϬй ϳ͘ϬϬй

ϮϬϭϵͲϮϬϮϬ����������������
tŝƚŚ�ŽŶůŝŶĞ�ƐĞƐƐŝŽŶƐ

ϵϰ͘ϬϬй ϲ͘ϬϬй ϵϵ͘ϳϬй Ϭ͘ϯϬй ϵϮ͘ϬϬй ϴ͘ϬϬй ϵϱ͘ϬϬй ϱ͘ϬϬй

)LJXUH �� ,PSDFW RQ &RPSXWHU 6NLOOV FRXUVH �+HDOWK 7UDFN�

7KLV VWXG\ VKRZV WKH HIIHFW RI RQOLQH VHVVLRQV LQ
H[DPLQDWLRQ SHULRG ZLWK VXSSRUW RI %&8 LQ LPSURYLQJ
VWXGHQW DFKLHYHPHQWV� ,W LV FOHDU IURP WKH UHVXOWV WKDW
WKHUH LV DQ LQFUHDVH LQ WKH VXFFHVV UDWHV DIWHU XVLQJ WKH
SURSRVHG WHFKQLTXH� ,Q WKLV VWXG\� VWXGHQW VXSSRUW
SURFHVV ZDV IDFLOLWDWHG WKURXJK RQOLQH VHVVLRQV� ZKLFK
HVWDEOLVKHG D YHKLFOH IRU VRFLDOO\ FRQVWUXFWHG OHDUQLQJ DW
D GLVWDQFH�

ϴϱй

ϵϬй

ϵϱй

ϭϬϬй

,D ,& ,D�н�,&

^ƵĐĐĞƐƐ�ƌĂƚĞ�ĨŽƌ�,ĞĂůƚŚ�dƌĂĐŬ
ϮϬϭϴͲϮϬϭϵ���������������������tŝƚŚŽƵƚ�ŽŶůŝŶĞ�ƐĞƐƐŝŽŶƐ

ϮϬϭϵͲϮϬϮϬ�������������������tŝƚŚ�ŽŶůŝŶĞ�ƐĞƐƐŝŽŶƐ

Ϭ͘ϬϬй
ϭϬ͘ϬϬй
ϮϬ͘ϬϬй
ϯϬ͘ϬϬй
ϰϬ͘ϬϬй
ϱϬ͘ϬϬй
ϲϬ͘ϬϬй
ϳϬ͘ϬϬй
ϴϬ͘ϬϬй
ϵϬ͘ϬϬй

ϭϬϬ͘ϬϬй

^D ^& Y�� ^D�н�^&�н
Y��

^ƵĐĐĞƐƐ�ƌĂƚĞ�ĨŽƌ�^ĐŝĞŶĐĞ�dƌĂĐŬ
ϮϬϭϴͲϮϬϭϵ����������������tŝƚŚŽƵƚ�ŽŶůŝŶĞ�ƐĞƐƐŝŽŶƐ ϮϬϭϵͲϮϬϮϬ�������������������tŝƚŚ�ŽŶůŝŶĞ�ƐĞƐƐŝŽŶƐ

)LJXUH �� 2QOLQH OHDUQLQJ HQYLURQPHQW ZLWKLQ %ODFNERDUG &ROODERUDWH 8OWUD�

)LJXUH �� ,PSDFW RQ &RPSXWHU VNLOOV FRXUVH �6FLHQFH 7UDFN�



dŚĞ ĐƵƌƌĞŶƚ ƌĞƐĞĂƌĐŚ ƉƌŽũĞĐƚ ĂŝŵĞĚ Ăƚ ƉƌŽƉŽƐŝŶŐ ĂŶ
ŝŶƐƚƌƵĐƚŝŽŶĂů ĚĞƐŝŐŶ ŵŽĚĞů ƚŽ ŚĞůƉ ƚĞĂĐŚĞƌƐ ĐƌĞĂƚĞ ĂĐƚŝǀĞ͕
ĞŶŐĂŐŝŶŐ ĂŶĚ ĨƵŶ ůĞĂƌŶŝŶŐ ƐŝƚƵĂƚŝŽŶƐ ƵƐŝŶŐ ĚŝŐŝƚĂů ŐĂŵŝĨŝĞĚ
ĐůĂƐƐƌŽŽŵ ĂĐƚŝǀŝƚŝĞƐ͘ dŚĞ ŐĂŵŝĨŝĐĂƚŝŽŶ ĂƉƉƌŽĂĐŚ ŚĂƐ ďĞĞŶ
ĂĚŽƉƚĞĚ ĂƐ ŝƚ ŚĂƐ Ă ŐƌĞĂƚ ŝŵƉĂĐƚ ŽŶ ŝŵƉƌŽǀŝŶŐ ƐƚƵĚĞŶƚƐ͛ ĂĐƚŝǀĞ
ƉĂƌƚŝĐŝƉĂƚŝŽŶ ĂŶĚ ƐĂƚŝƐĨĂĐƚŝŽŶ͘
dŽ ƉƌŽŵŽƚĞ Ă ĚĞĞƉ ůĞĂƌŶŝŶŐ ĂƉƉƌŽĂĐŚ͕ ƚŚĞ �ŽŶƐƚƌƵĐƚŝǀĞ
�ůŝŐŶŵĞŶƚ ŵŽĚĞů ŚĂƐ ďĞĞŶ ŝŶƚƌŽĚƵĐĞĚ ƚŽ ŚĞůƉ ĨĂĐƵůƚǇ ŵĞŵďĞƌƐ
ŬĞĞƉ ƚŚĞ />KΖƐ͕ dĞĂĐŚŝŶŐͬ>ĞĂƌŶŝŶŐ �ĐƚŝǀŝƚŝĞƐ͕ ĂŶĚ �ƐƐĞƐƐŵĞŶƚ
dĂƐŬƐ ĐŽŚĞƌĞŶƚ͘ /Ŷ ĂĚĚŝƚŝŽŶ͕ ĚŝŐŝƚĂů ƚŽŽůƐ ƐƵĐŚ ĂƐ Η<ĂŚŽŽƚΗ ŚĂǀĞ
ďĞĞŶ ŝŶƚƌŽĚƵĐĞĚ ƚŽ ĨĂĐƵůƚǇ ŵĞŵďĞƌƐ ƚŽ ŚĞůƉ ƚŚĞŵ ŵĂŶĂŐĞ ůĂƌŐĞ
ĐůĂƐƐĞƐ ŝŶ ĂŶ ĞĨĨŝĐŝĞŶƚ ǁĂǇ͘
dŚĞ ƉƌĞůŝŵŝŶĂƌǇ ĨŝŶĚŝŶŐƐ ŽĨ ƚŚĞ ĨŝƌƐƚ ƌŽƵŶĚ ƌĞǀĞĂůĞĚ Ă ŐƌĞĂƚ
ŝŵƉĂĐƚ ŽĨ ƚŚĞ ƉƌŽƉŽƐĞĚ ĂƉƉƌŽĂĐŚ ŝŶ ƉƌŽŵŽƚŝŶŐ ƐƚƵĚĞŶƚƐΖ ĂĐƚŝǀĞ
ƉĂƌƚŝĐŝƉĂƚŝŽŶ ĂŶĚ ƐƚŝŵƵůĂƚŝŶŐ ƐƚƵĚĞŶƚƐ͛ ĞŵŽƚŝŽŶƐ͘

2YHUYLHZ
�ƵƌŝŶŐ ƚŚĞ ĨŝƌƐƚ ƐĞŵĞƐƚĞƌ ŝŶ ϮϬϭϵͬϮϬϮϬ͕ /�h ĂƉƉůŝĞĚ Ă ďůĞŶĚĞĚ
ƚĞĂĐŚŝŶŐͬůĞĂƌŶŝŶŐ ŵŽĚĞů ŝŶ ƚǁŽ ĐŽƵƌƐĞƐ ƵƐŝŶŐ ƚŚĞ ĨůŝƉƉĞĚ
ĐůĂƐƐƌŽŽŵ ƐƚƌĂƚĞŐǇ͕ ƚŚĞ ŶĞǁ ŵŽĚĞů ŚĂƐ ďĞĞŶ ĂƉƉůŝĞĚ ŽǀĞƌ ϴϲϬϬ
ƐƚƵĚĞŶƚƐ ďǇ ϱϲ ĨĂĐƵůƚǇ ŵĞŵďĞƌƐ ŝŶ ϳ ĐŽůůĞŐĞƐ͘
�ĐĐŽƌĚŝŶŐ ƚŽ ŝŶƚĞƌǀŝĞǁ ĨŝŶĚŝŶŐƐ͕ ŵŽƐƚ ŽĨ ƚŚĞ ĨĂĐƵůƚǇ ŵĞŵďĞƌƐ
ƐƚĂƚĞĚ ƚŚĂƚ ƐƚƵĚĞŶƚƐ ǁĞƌĞ ŶŽƚ ĂĐƚŝǀĞ ĚƵĞ ƚŽ ƚŚĞ ůĂĐŬ ŽĨ
ŵŽƚŝǀĂƚŝŽŶ ĂŶĚ ĞŶŐĂŐĞŵĞŶƚ ŝŶ ĐůĂƐƐƌŽŽŵƐ͕ ƚĞĂĐŚĞƌƐ ĂůƐŽ ĨŽƵŶĚ
ƚŚĞ ĂĐƚŝǀŝƚŝĞƐ ŵĂŶĂŐĞŵĞŶƚ ŝŶ ůĂƌŐĞ ĐůĂƐƐĞƐ ;ĂůŵŽƐƚ ϳϬ ƐƚƵĚĞŶƚƐ
ƉĞƌ ĐůĂƐƐͿ ǁĂƐ ƋƵŝƚĞ ĚŝĨĨŝĐƵůƚ ƚŽŽ͘
�ůƚŚŽƵŐŚ ĐůĂƐƐƌŽŽŵ ƚŝŵĞ ǁĂƐ ƌĞƐĞƌǀĞĚ ͞ŽŶůǇ͟ ĨŽƌ ůĞĂƌŶŝŶŐ
ĂĐƚŝǀŝƚŝĞƐ͕ ďƵƚ ŝƚ ǁĂƐ ĐůĞĂƌ ƚŚĂƚ ƚŚĞ ǁĂǇ ƚŚĂƚ ƚŚĞ ĂĐƚŝǀŝƚŝĞƐ ŚĂǀĞ
ďĞĞŶ ĚĞƐŝŐŶĞĚ ĂŶĚ ĚĞůŝǀĞƌĞĚ ĚŝĚŶ͛ƚ ƉƌŽŵŽƚĞ ƐƚƵĚĞŶƚƐΖ
ƉĂƌƚŝĐŝƉĂƚŝŽŶ Žƌ ƐƚŝŵƵůĂƚĞ ƐƚƵĚĞŶƚƐ͛ ĞŵŽƚŝŽŶƐ ƐƵĐŚ ĂƐ
ŵŽƚŝǀĂƚŝŽŶ͕ ŚĂƉƉŝŶĞƐƐ͕ ĞŶŐĂŐĞŵĞŶƚ͕ ƐĂƚŝƐĨĂĐƚŝŽŶ͕ ĂŶĚ ĨĞĞůŝŶŐ ŽĨ
ĂĐŚŝĞǀĞŵĞŶƚ͘
'ĂŵŝĨŝĐĂƚŝŽŶ ;ƚŚĞ ƵƐĞ ŽĨ ŐĂŵĞ ĞůĞŵĞŶƚƐ ĂŶĚ ŐĂŵĞ ĚĞƐŝŐŶ
ƚĞĐŚŶŝƋƵĞƐ ŝŶ ŶŽŶͲŐĂŵĞ ĐŽŶƚĞǆƚƐͿ ƉƌŽǀŝĚĞƐ ƚŚĞ ĞƐƐĞŶƚŝĂů
ĐŽŵƉŽŶĞŶƚƐ ƚŽ ŵŽƚŝǀĂƚĞ ƉĂƌƚŝĐŝƉĂƚŝŽŶ͕ ĞŶŐĂŐĞ ƐƚƵĚĞŶƚƐ ŝŶ ĂŶ
ĂĐƚŝǀĞ ǁĂǇ ĂŶĚ ƐƚŝŵƵůĂƚĞ ƐƚƵĚĞŶƚƐ͛ ĞŵŽƚŝŽŶƐ͘ dŚĞƌĞĨŽƌĞ͕ ĚŝŐŝƚĂů
ŐĂŵŝĨŝĞĚ ĂĐƚŝǀŝƚŝĞƐ ŚĂǀĞ ďĞĞŶ ŝŶƚƌŽĚƵĐĞĚ ĂŶĚ ĂƉƉůŝĞĚ ĚƵƌŝŶŐ
ůĞĐƚƵƌĞƐ ƚŝŵĞ Ăƚ ƚŚĞ ďĞŐŝŶŶŝŶŐ ŽĨ ƚŚĞ ƐĞĐŽŶĚ ƐĞŵĞƐƚĞƌ͘

)XWXUH 'HYHORSPHQWV
ඹ 5H�GHVLJQ�WKH�UHVW�RI�OHFWXUHV�WR�EH�JDPLILHG�
ඹ ,QWHJUDWH�QHZ�WRROV�
ඹ 0DNH�JRRG�XVH�RI�WKH�IHDWXUHV�WKDW�/06�SURYLGHV�

WR�JDPLI\�WKH�RQOLQH�DFWLYLWLHV�DV�ZHOO

� �ƌĞƚǌŵĂŶŶ͕�:͘�;ϮϬϭϯͿ͘ &ůŝƉƉŝŶŐ�Ϯ͘Ϭ͗�WƌĂĐƚŝĐĂů�ƐƚƌĂƚĞŐŝĞƐ�ĨŽƌ�
ĨůŝƉƉŝŶŐ�ǇŽƵƌ�ĐůĂƐƐ͘

� �ůĂƌŬ͕�Z͘��͕͘�Θ�DĂǇĞƌ͕ �Z͘��͘�;ϮϬϭϭͿ͘ �Ͳ>ĞĂƌŶŝŶŐ�ĂŶĚ�ƚŚĞ�
ƐĐŝĞŶĐĞ�ŽĨ�ŝŶƐƚƌƵĐƚŝŽŶ͗�WƌŽǀĞŶ�ŐƵŝĚĞůŝŶĞƐ�ĨŽƌ�ĐŽŶƐƵŵĞƌƐ�ĂŶĚ�
ĚĞƐŝŐŶĞƌƐ�ŽĨ�ŵƵůƚŝŵĞĚŝĂ�ůĞĂƌŶŝŶŐ͘

� �ŝƌŬƐĞŶ͕�:͘�;ϮϬϭϲͿ͘ �ĞƐŝŐŶ�ĨŽƌ�ŚŽǁ�ƉĞŽƉůĞ�ůĞĂƌŶ͘��ĂůŝĨŽƌŶŝĂ͗�
EĞǁ�ZŝĚĞƌƐ͘

� �ŽŶĂůĚƐŽŶ͕�:͘��͕͘�Θ��ŽŶƌĂĚ͕�Z͘ͲD͘�;ϮϬϭϯͿ͘ �ŶŐĂŐŝŶŐ�ƚŚĞ�
ŽŶůŝŶĞ�ůĞĂƌŶĞƌ͗��ĐƚŝǀŝƚŝĞƐ�ĂŶĚ�ƌĞƐŽƵƌĐĞƐ�ĨŽƌ�ĐƌĞĂƚŝǀĞ�
ŝŶƐƚƌƵĐƚŝŽŶ͘�^ĂŶ�&ƌĂŶĐŝƐĐŽ͕��ĂůŝĨ͗�:ŽƐƐĞǇͲ�ĂƐƐ͘

� &ŝŶŬ͕�>͘��͘�;ϮϬϭϯͿ͘ �ƌĞĂƚŝŶŐ�ƐŝŐŶŝĨŝĐĂŶƚ�ůĞĂƌŶŝŶŐ�ĞǆƉĞƌŝĞŶĐĞƐ͗�
�Ŷ�ŝŶƚĞŐƌĂƚĞĚ�ĂƉƉƌŽĂĐŚ�ƚŽ�ĚĞƐŝŐŶŝŶŐ�ĐŽůůĞŐĞ�ĐŽƵƌƐĞƐ͘�^ĂŶ�
&ƌĂŶĐŝƐĐŽ͗�:ŽƐƐĞǇͲ�ĂƐƐ͘

� ,ĂƌĂƐŝŵ͕�>͘�D͘�;ϮϬϭϳͿ͘ >ĞĂƌŶŝŶŐ�ƚŚĞŽƌǇ�ĂŶĚ�ŽŶůŝŶĞ�
ƚĞĐŚŶŽůŽŐŝĞƐ͘

� <ĂƉƉ͕�<͘�D͘�;ϮϬϭϮͿ͘ dŚĞ�ŐĂŵŝĨŝĐĂƚŝŽŶ�ŽĨ�ůĞĂƌŶŝŶŐ�ĂŶĚ�
ŝŶƐƚƌƵĐƚŝŽŶ͗�'ĂŵĞͲďĂƐĞĚ�ŵĞƚŚŽĚƐ�ĂŶĚ�ƐƚƌĂƚĞŐŝĞƐ�ĨŽƌ�
ƚƌĂŝŶŝŶŐ�ĂŶĚ�ĞĚƵĐĂƚŝŽŶ͘�^ĂŶ�&ƌĂŶĐŝƐĐŽ͗�WĨĞŝĨĨĞƌ͘

� ZŽƐĞ͕��͘�,͘�;ϮϬϭϲͿ͘ hŶŝǀĞƌƐĂů�ĚĞƐŝŐŶ�ĨŽƌ�ůĞĂƌŶŝŶŐ�Ͳ ƚŚĞŽƌǇ�
ĂŶĚ�ƉƌĂĐƚŝĐĞ͘

� ^ŚĞůĚŽŶ͕�>͘�;ϮϬϭϮͿ͘ dŚĞ�ŵƵůƚŝƉůĂǇĞƌ�ĐůĂƐƐƌŽŽŵ͗�ĚĞƐŝŐŶŝŶŐ�
ĐŽƵƌƐĞǁŽƌŬ�ĂƐ�Ă�ŐĂŵĞ͘

5HIHUHQFHV

WƌŽƉŽƐĞ�ĂŶ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ĚĞƐŝŐŶ�ŵŽĚĞů�
ďĂƐĞĚ�ŽŶ�ĚŝŐŝƚĂů�ŐĂŵŝĨŝĞĚ�ĐůĂƐƐƌŽŽŵ�
ĂĐƚŝǀŝƚŝĞƐ͘�

ĐƌĞĂƚĞ�ĂĐƚŝǀĞ͕�ĞŶŐĂŐŝŶŐ�ĂŶĚ�ĨƵŶ�
ůĞĂƌŶŝŶŐ�ƐŝƚƵĂƚŝŽŶ

�ƐƐĞƐƐ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�ƚŚĞ�ĐƵƌƌĞŶƚ�
ŝŶƚĞƌǀĞŶƚŝŽŶ�ŽŶ�ƐƚƵĚĞŶƚƐ͛�ĂĐƚŝǀĞ�
ƉĂƌƚŝĐŝƉĂƚŝŽŶ�ĂŶĚ�ƐĂƚŝƐĨĂĐƚŝŽŶ͘�

2XWFRPHV

dŚĞ ŽƵƚĐŽŵĞƐ ŽĨ ĂƌĞ ĨŽĐƵƐŝŶŐ ŽŶ ŝŶĐƌĞĂƐŝŶŐ ƐƚƵĚĞŶƚƐ͛ ĂĐƚŝǀĞ
ƉĂƌƚŝĐŝƉĂƚŝŽŶ͕ ŝŵƉƌŽǀŝŶŐ ƐƚƵĚĞŶƚ Ɛ͛ ƐĂƚŝƐĨĂĐƚŝŽŶ͕ ĂŶĚ ŚĞůƉŝŶŐ
ƚĞĂĐŚĞƌƐ ƚŽ ŵĂŶĂŐĞ ƚŚĞ ŝŶͲĐůĂƐƐ ĂĐƚŝǀŝƚŝĞƐ ŝŶ ĂŶ ĞĨĨŝĐŝĞŶƚ ǁĂǇ͘
�ŽƚŚ ƚĞĂĐŚĞƌƐ ĂŶĚ ƐƚƵĚĞŶƚƐ ǁĞƌĞ ĞŶƚŚƵƐŝĂƐƚŝĐ ƚŽ ƉĂƌƚŝĐŝƉĂƚĞ ŝŶ
ƚŚĞ ĞǆƉĞƌŝŵĞŶƚ͘ �ĐĐŽƌĚŝŶŐ ƚŽ ƚŚĞ ƉƌĞůŝŵŝŶĂƌǇ ŽďƐĞƌǀĂƚŝŽŶ ĂŶĚ
ŝŶƚĞƌǀŝĞǁƐ ƚĞĂĐŚĞƌƐ ĂŶĚ ƐƚƵĚĞŶƚƐ ƐŚŽǁ Ă ƉŽƐŝƚŝǀĞ ĨĞĞĚďĂĐŬ
ƌĞŐĂƌĚŝŶŐ ƚŚĞ ŶĞǁ ƚĞĂĐŚŝŶŐͬůĞĂƌŶŝŶŐ ĂĐƚŝǀŝƚŝĞƐ͘

� /ŶĐƌĞĂƐĞ�ƐƚƵĚĞŶƚƐ͛�ĂĐƚŝǀĞ�ƉĂƌƚŝĐŝƉĂƚŝŽŶ͘
� ŝŵƉƌŽǀĞ�ƐƚƵĚĞŶƚ Ɛ͛�ƐĂƚŝƐĨĂĐƚŝŽŶ͘
� ^ƵŐŐĞƐƚ�ĂŶ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ĚĞƐŝŐŶ�ŵŽĚĞů�ƚŽ�ŚĞůƉ�ƚĞĂĐŚĞƌƐ�ĐƌĞĂƚĞ�

ĂĐƚŝǀĞ͕�ĞŶŐĂŐŝŶŐ�ĂŶĚ�ĨƵŶ�ůĞĂƌŶŝŶŐ�ƐŝƚƵĂƚŝŽŶ�ƵƐŝŶŐ�ŐĂŵŝĨŝĞĚ�
ĐůĂƐƐƌŽŽŵ�ĂĐƚŝǀŝƚŝĞƐ�ƵƐŝŶŐ�ƚĞĐŚŶŽůŽŐǇ͘

,PSDFW
dŚĞ ƉƌĞůŝŵŝŶĂƌǇ ĨŝŶĚŝŶŐƐ ŽĨ ƚŚĞ ĨŝƌƐƚ ƌŽƵŶĚ ƌĞǀĞĂůĞĚ Ă
ƉŽƐŝƚŝǀĞ ŝŵƉĂĐƚ ŽĨ ƚŚĞ ƉƌŽƉŽƐĞĚ ĂƉƉƌŽĂĐŚ ŝŶ
ƉƌŽŵŽƚŝŶŐ ƐƚƵĚĞŶƚƐΖ ĂĐƚŝǀĞ ƉĂƌƚŝĐŝƉĂƚŝŽŶ ĂŶĚ
ƐƚŝŵƵůĂƚŝŶŐ ƐƚƵĚĞŶƚƐ͛ ĞŵŽƚŝŽŶƐ͘

*DPLILHG�&ODVVURRP�$FWLYLWLHV
$KPHG�0RUV\��$VVRFLDWH�3URIHVVRU
9LFH�3UHVLGHQF\�IRU�$FDGHPLF�$IIDLUV

$EVWUDFW

/HDUQLQJ�
,QYHQWLRQV

ͻ��ŐĂŵŝĨŝĞƐ�ĚŝŐŝƚĂů�ĂĐƚŝǀŝƚŝĞƐ

$SSOLFDWLRQ

ͻdŚĞ�ĐŽŶƚĞŶƚ�ŽĨ�Ϯ�ůĞĐƚƵƌĞƐ�ŚĂƐ�ďĞĞŶ�ĐŽŶǀĞƌƚĞĚ�ƚŽ�ĚŝŐŝƚĂů�
ŐĂŵĞƐ͕�ƚŚĞ�ĐůĂƐƐƌŽŽŵ�ŚĂƐ�ďĞĞŶ�ĚŝǀŝĚĞĚ�ŝŶƚŽ�ƚĞĂŵƐ͕�ĂŶĚ�Ă�
ůĞĂĚĞƌďŽĂƌĚ�ŚĂƐ�ďĞĞŶ�ĚĞƐŝŐŶĞĚ�ƚŽ�ĐƌĞĂƚĞ�ůŽŶŐͲƚĞƌŵ�ƐƚƵĚĞŶƚƐ͛�
ĞŶŐĂŐĞŵĞŶƚ�ĂŶĚ�ŵŽƚŝǀĂƚŝŽŶ͘�WŽŝŶƚƐ�ĂŶĚ�ďĂĚŐĞƐ�ĂƌĞ�ĐŽůůĞĐƚĞĚ�
ĞǀĞƌǇ�ǁĞĞŬ�ĂŶĚ�ƚŚŽƐĞ�ƚĞĂŵƐ�ǁŚŽ�ĂĐŚŝĞǀĞ�ƚŚĞ�ŐŽĂů�ŽĨ�ƚŚĞ�
ĐŽŵƉĞƚŝƚŝŽŶ�ƌĞĐĞŝǀĞ�ďŽŶĐĞ�ŐƌĂĚĞƐ�ĨŽƌ�ďĞŝŶŐ�ĂĐƚŝǀĞ�ƐƚƵĚĞŶƚƐ͘

$QDO\VLV
7RROV

ͻEͬ�

5HVHDUFK�$FWLYLW\

5HVHDUFK2EMHFWLYHV

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

�ĐƚŝǀĞ͕�ĞŶŐĂŐŝŶŐ�ĂŶĚ�ĨƵŶ�ůĞĂƌŶŝŶŐ�
ƐŝƚƵĂƚŝŽŶ�

6WLPXODWH�
6WXGHQWV¶�
HPRWLRQV

^ƚƵĚĞŶƚ�
^ĂƚŝƐĨĂĐƚŝŽŶ

6WXGHQW�
$FWLYH�

3DUWLFLSDWLR
Q

/RQJ�7HUP�

$SSO\�WKH�
H[SHULPHQW�LQ�
GLIIHUHQW�
GLVFLSOLQHV�

0HGLXP�7HUP

,PSURYH�WKH�
LQVWUXFWLRQDO�
PRGHO

6KRUW�7HUP

7UDLQ�0RUH�
WHDFKHUV�RQ�
KRZ�WR�
JDPLI\�WKHLU�
FODVVHV

�ƐƐĞƐƐ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�ƵƐŝŶŐ�ĚŝŐŝƚĂů�ŐĂŵŝĨŝĞĚ�ĂĐƚŝǀŝƚŝĞƐ�ŽŶ�
ŝŶĐƌĞĂƐĞ�ƐƚƵĚĞŶƚƐ͛�ĂĐƚŝǀĞ�ƉĂƌƚŝĐŝƉĂƚŝŽŶ�ĂŶĚ�ƐĂƚŝƐĨĂĐƚŝŽŶ͘�

EĞǁ�>ĞĂƌŶŝŶŐ�
^ƉĂĐĞ�^ĞƚƵƉ





%DFNJURXQG�� 5XEULFV� DUH� PRWLYDWLRQDO� WRROV� IRU�
PRQLWRULQJ�DQG�JUDGLQJ�VWXGHQWV¶�OHDUQLQJ�

5HVHDUFK� 2EMHFWLYHV�� � D�� YDOLGDWH� WKH� UXEULFV�
GHYHORSPHQW�SURFHVV�IRU�DVVHVVLQJ�3RZHU3RLQW�VNLOOV��
E��H[DPLQH�VWXGHQWV¶�SHUFHSWLRQV�RI�WKLV�SUDFWLFH͘

0HWKRGV�� 8SRQ� WKH� FRPSOHWLRQ� RI� WKH� DVVHVVPHQW�
WDVN��TXHVWLRQV�ZHUH�JLYHQ� WR���VWXGHQWV�DW�0DVWHUV�
OHYHO�FRXUVH�LQ�D�KHDOWK�SURJUDP

5HVXOWV����������RI�VWXGHQWV�EHQHILWHG�IURP�VKDULQJ�
WKH�UXEULFV�DQG�DFKLHYHPHQW�VFRUHV�LQFUHDVHG

&RQFOXVLRQV� 	� ,PSOLFDWLRQV�� 9DOLGDWLRQ� RI�
DVVHVVPHQW� WRROV�DQG�PRUH�VWXGHQW�HQJDJHPHQW� � LQ�
DVVHVVPHQW�DUH�UHTXLUHG�DW�ERWK�XQGHU�	SRVW�JUDG�

2YHUYLHZ

$FFRUGLQJ� WR� WKH� ,$8� *XLGHOLQHV� IRU� $VVHVVPHQW�
3ROLFLHV� 	� 3URFHGXUHV�� DVVHVVPHQW� WRROV�� LQFOXGLQJ�
UXEULFV��DUH�UHTXLUHG� WR�EH�YDOLGDWHG�DQG�DQQRXQFHG�
WR� VWXGHQWV�� 7KLV� LV� � WR� KHOS� WKHP� VHOI�PRQLWRU� WKHLU�
OHDUQLQJ� DQG� HQKDQFH� WKHLU� DFKLHYHPHQW� RI� � WKH�
OHDUQLQJ� RXWFRPHV�� 7KH� TXDOLW\� RI� WKHVH� SUDFWLFHV��
DUH� FRQWUROOHG� DQG� HQVXUHG� DW� WKH� XQGHUJUDG� OHYHO��
<HW� IRU� WKH� SRVW� JUDG� OHYHO�� LW� LV� XQVXUH�ZKHWKHU� WKH�
VDPH�SUDFWLFHV�DUH�FDOLEUDWHG��8SRQ�GLVFXVVLRQV�ZLWK�
RQH�RI�WKH�0DVWHU�/HYHO�LQVWUXFWRUV�DW�WKH�HQG�RI�WKH�
VHFRQG�VHPHVWHU������� LW�ZDV�REVHUYHG� WKDW� UXEULFV�
IRU�DVVHVVLQJ�3RZHU3RLQW�VNLOOV�ZDV�QHLWKHU�YDOLGDWHG�
QRU�VKDUHG�ZLWK�WKH�VWXGHQWV�EHIRUH�WKHLU�HYDOXDWLRQ��
$V�WKLV�PLJKW�OHDG�WR�D�ODFN�RI�IDLUQHVV��RQH�RI�WKH�NH\�
IRXQGDWLRQV� RI� DVVHVVPHQW� DQG� OHVV� VWXGHQWV¶�
LQYROYHPHQW� LQ� WKH� DVVHVVPHQW� SURFHVV�� D� VWUDWHJ\�
LQWHUYHQWLRQ�LV�LQHYLWDEOH

)XWXUH 'HYHORSPHQWV

� 6KRUW�7HUP��FDOLEUDWHG�UXEULFV�DW�WKH�FROOHJH�OHYHO�

� 0HGLXP�7HUP��)XUWKHU�DFWLRQ�UHVHDUFK�RQ�
YDOLGDWLQJ�RWKHU�DVVHVVPHQW�WRROV�

� /RQJ�±7HUP��([WHQG�,$8�SROLFHV�WR�WKH�SRVW�JUDG�
OHYHO

� ,$8 *XLGHOLQHV IRU 3ROLFLHV 	 3URFHGXUHV RI $VVHVVPHQW
DQG ([DPLQDWLRQV������ �VW HGLWLRQ��

� 0HUWOHU� &UDLJ������������ 'HVLJQLQJ VFRULQJ UXEULFV IRU
\RXU FODVVURRP� WƌĂĐƚŝĐĂů �ƐƐĞƐƐŵĞŶƚ͕ ZĞƐĞĂƌĐŚ͕ ĂŶĚ
�ǀĂůƵĂƚŝŽŶ͗ 9RO��� � $UWLFOH ��� $YDLODEOH DW�
KWWSV���VFKRODUZRUNV�XPDVV�HGX�SDUH�YRO��LVV���� �

� 0ROLQV� *�� $OIDUR�+�	*RQ]iOH]� 6�������� 'HVLJQ DQG
9DOLGDWLRQ RI D 5XEULF WR $VVHVV WKH 8VH RI $PHULFDQ
3V\FKRORJLFDO $VVRFLDWLRQ 6W\OH LQ VFLHQWLILF DUWLFOHV�
-RXUQDO RI 1HZ $SSURDFKHV LQ (GXFDWLRQDO 5HVHDUFK�
��33� �����

� 0RVNDO��%����������6FRULQJ�5XEULFV��:KDW��:KHQ�DQG�
+RZ"�� 3UDFWLFDO�$VVHVVPHQW��5HVHDUFK��DQG�
(YDOXDWLRQ�9RO���$UWLFOH��

� 2
1HLOO� /LQGVD\ &�� �6WXGHQW SHUFHSWLRQV UHJDUGLQJ WKH
XVH RI UXEULFV LQ ZULWLQJ DVVLJQPHQWV� �������7KHVHV DQG
'LVVHUWDWLRQV� ���� KWWSV���UGZ�URZDQ�HGX�HWG����

5HIHUHQFHV

2XWFRPHV

ඹ ,QVWUXFWRU

� 5HFHLYHG FRQVWUXFWLYH IHHGEDFN XSRQ KHU ZRUN
� 8VH RI YDOLGDWHG UXEULFV DW DVVHVVLQJ 3RZHU3RLQW

3UHVHQWDWLRQ 6NLOOV

ය 7HDFKLQJ 	 /HDUQLQJ

� ,PSURYH TXDOLW\ RI DVVHVVPHQW SUDFWLFHV
� 0RUH VWXGHQW LQYROYHPHQW LQ DVVHVVPHQW

ර 6WXGHQWV

� 6HOI�0RQLWRULQJ RI WKHLU RZQ SHUIRUPDQFH EHIRUH
HYDOXDWLRQ

� ,PSURYHPHQW RI WKHLU DFKLHYHPHQW RI OHDUQLQJ
RXWFRPHV

,PSDFW

ඹ 7KH LQVWUXFWRU
H[SUHVVHG KHU IXOO DFFHSWDQFH
DQG DSSUHFLDWLRQ RI XVLQJ WKH
FXUUHQW LQWHUYHQWLRQ�

ය7KH 6WXGHQWV
FOHDUO\ SHUFHLYHG WKH EHQHILWV
RI VKDULQJ WKH UXEULFV ZLWK WKHP
EHIRUH WKHLU HYDOXDWLRQ������ E\ RWKHU LQVWUXFWRUV LQ
RWKHU FRXUVHV�

/LVWHQ�WR�<RXU�6V¶��9RLFH��6KDUH�WKH�5XEULFV��

:HVVDP 0RKDPHG��'U��UHU�QDW���+HDG�RI�7HVWLQJ�	�([DPLQDWLRQV�8QLW�

&HQWHU�IRU�4XDOLW\�RI�$VVHVVPHQW�	�([DPLQDWLRQV���93�RIILFH

$EVWUDFW

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

/RQJ�7HUP

0HGLXP�7HUP

6KRUW�7HUP

FROOHJH

/HDUQLQJ�,QWHUYHQWLRQ
9DOLGDWLQJ	�VKDULQJ�UXEULFV�IRU�
HYDOXDWLQJ�3RZHU3RLQW��VNLOOV�ZLWK�
6WXGHQWV�6V��

$SSOLFDWLRQ
ඹ5HYLVH	�0RGLI\

ය6KDUH�RQ�%ODFN�%RDUG�

ර(YDOXDWH�

ᬝ6V¶�IHHGEDFN

$QDO\VLV�7RROV
н�$FKLHYHPHQW�UHVXOWV

н�6WXGHQWV�SHUFHSWLRQV�

5HVHDUFK$FWLYLW\

3ODQ�	�$FW

,QFUHDVHG���$FKLHYHPHQW
��$FKLHYHPHQW ��6WXGHQWV

��� ����

�� ����

�� ����

�� ����

2EVHUYH

5HIOHFW

$SSURSULDWHQHVV�RI�VKDULQJ�WLPH"
� ��
��� ���

<RXU�6XJJHVWLRQ"
��ZHHNV�SULRU�WR�GXH�GDWH

8VHIXOQHVV�RI�VKDULQJ�
5XEULFV
� 3UHVHQW�LQ�D�

SURIHVVLRQDO�ZD\
� )LQG�RXW�ZHDN�

DUHDV�
� ,PSURYH�EHIRUH�

VXEPLVVLRQ�



$EVWUDFW
7KH VWXG\ DLPHG WR LGHQWLI\ WKH LPSDFW RI XVLQJ MLJVDZ
VWUDWHJ\ LQ WKH GHYHORSPHQW RI FRJQLWLYH VNLOOV� 7KH
UHVHDUFKHU IROORZHG WKH SLORW DSSURDFK� DQG WKH VWXG\
FRPPXQLW\ FRQVLVWHG RI DOO VWXGHQWV RI WKH DVVHW
DVVHVVPHQW FRXUVH� DQG WKH VDPSOH RI WKH VWXG\
FRQVLVWHG RI �� VWXGHQWV� 7KH VDPSOH ZDV GLYLGHG LQWR
7ZR HTXDO JURXSV� DQ H[SHULPHQWDO JURXS VWXGLHG XVLQJ
WKH -LJVDZ VWUDWHJ\� DQG D FRQWURO JURXS VWXGLHG LQ WKH
WUDGLWLRQDO ZD\� 7KH UHVXOWV UHVXOWHG LQ KLJKHU
SHUIRUPDQFH UDWHV RI WKH H[SHULPHQWDO JURXS� ERWK DW WKH
LQGLYLGXDO OHYHOV DQG WKH WHDP�

$YHUDJH�JURXS�JUDGHV

�ǆƉĞƌŝŵĞŶƚĂů�'ƌŽƵƉ �ŽŶƚƌŽů�'ƌŽƵƉ

������ ˺̀̄̂̂˺

˻́̄˼˿˾ ˺˽̄˽́̂

˼̂̄˺́˺ ˼˺̄̂˼̂

˼̀̄̂˽̂ ˼˽̄˽́˼

˼́̄˺˹˿ ˼˿̄˼˾̀

2XWFRPHV
��7KHUH DUH GLIIHUHQFHV EHWZHHQ WKH DYHUDJH JUDGHV RI
WKH VWXGHQWV RI WKH JURXSV LQ IDYRU RI WKH VWXGHQWV RI
WKH H[SHULPHQWDO JURXS�

��'HYHORSLQJ�FRJQLWLYH�VNLOOV��DV�IROORZV�

5HIHUHQFHV
� $O�6DONKL� 0� -� ������� 7KH HIIHFWLYHQHVV RI MLJVDZ

VWUDWHJ\ RQ WKH DFKLHYHPHQW DQG OHDUQLQJ PRWLYDWLRQ RI
WKH �WK SULPDU\ JUDGH VWXGHQWV LQ WKH LVODPLF HGXFDWLRQ�
,QWHUQDWLRQDO -RXUQDO RI KXPDQLWLHV DQG VRFLDO VFLHQFH�
����� ��������

� %XKU� *� 7�� +HIOLQ� 0� 7�� :KLWH� +� .�� 	 3LQKHLUR� 6� 2�
������� 8VLQJ WKH MLJVDZ FRRSHUDWLYH OHDUQLQJ PHWKRG WR
WHDFK PHGLFDO VWXGHQWV DERXW ORQJ�WHUP DQG SRVWDFXWH
FDUH� -RXUQDO RI WKH $PHULFDQ 0HGLFDO 'LUHFWRUV
$VVRFLDWLRQ� ������ ��������

� 0HQJGXR� 4�� 	 ;LDROLQJ� -� ������� -LJVDZ 6WUDWHJ\ DV
D &RRSHUDWLYH /HDUQLQJ 7HFKQLTXH� )RFXVLQJ RQ WKH
/DQJXDJH /HDUQHUV� &KLQHVH -RXUQDO RI $SSOLHG
/LQJXLVWLFV �)RUHLJQ /DQJXDJH 7HDFKLQJ 	 5HVHDUFK
3UHVV�� ������

� 'KXOO� 3�� 	 9HUPD� 0� *� ������� -LJVDZ 7HDFKLQJ
7HFKQLTXH IRU 7HDFKLQJ 6FLHQFH�

2YHUYLHZ
,Q DQ HUD RI JURZLQJ VFLHQWLILF NQRZOHGJH DQG UDSLG
GHYHORSPHQW LQ YDULRXV DUHDV RI OLIH� WHDFKLQJ PHWKRGV
DUH FRQVWDQWO\ HYROYLQJ IRU WKH EHWWHU WR NHHS SDFH ZLWK
IXWXUH GHYHORSPHQWV DQG FKDOOHQJHV� %\ XQGHUVWDQGLQJ
WKH OHDUQHU RI WKH LQIRUPDWLRQ DQG QRW PHPRUL]H LW�

7KH WHDFKLQJ PHWKRG LV WKH ZD\ LQ ZKLFK WKH REMHFWLYHV
RI WKH FXUULFXOXP DUH DFKLHYHG DW DOO OHYHOV RI VWXG\� VR
WKH HGXFDWRUV UHDOL]HG WKH LPSRUWDQFH RI OHDUQLQJ DQG
FROODERUDWLYH ZRUN� DQG MLJVDZ VWUDWHJ\ LV RQH RI WKH
IRUPV RI FROODERUDWLYH OHDUQLQJ� ZKLFK DLPV WR LQWHJUDWH
DOO VWXGHQWV LQ WKH WDVNV UHTXLUHG RI WKHP� DQG WR PDNH
WKH VXEMHFW /HDUQLQJ LV H[FLWLQJ WR OHDUQ� UHGXFH VWXGHQW
LQWURYHUWV� DQG PDNH WKH OHDUQHU DQ H[SHUW LQ WKHLU
PLVVLRQ�

'HWHFWLQJ�WKH�LPSDFW�RI�HPSOR\LQJ�-LJVDZ�
VWUDWHJ\�RQ�GHYHORSLQJ�&RJQLWLYH�VNLOOV�IRU�WKH�
VWXGHQW�

'HWHFWLQJ�WKH�LPSDFW�RI�HPSOR\LQJ�-LJVDZ�
VWUDWHJ\�RQ�GHYHORSLQJ�&RJQLWLYH�VNLOOV�IRU�
WKH�*URXS�

3URYLGH�VRPH�UHFRPPHQGDWLRQV�WKDW�DUH�
XVHIXO�LQ�GHYHORSLQJ�WHDFKLQJ�PHWKRGV�LQ�WKH�
OHFWXUH�

5HVHDUFK$LPV

)XWXUH�'HYHORSPHQW

5HVHDUFK�$FWLYLW\
7KH UHVHDUFKHU XVHG WKH H[SHULPHQWDO PHWKRG� ZKHUH
KH PHDVXUHG WKH HIIHFW RI �-LJVDZ 6WUDWHJ\�� RQ
�FRJQLWLYH VNLOOV�� 7KH UHVHDUFKHU GLYLGHG WKH VDPSOH
VWXG\ �� VWXGHQWV LQWR 7ZR HTXDO JURXSV ��
H[SHULPHQWDO JURXSV DQG � FRQWURO JURXS HDFK JURXS
FRQWDLQ � VWXGHQWV�� 7KH VWHSV WR LPSOHPHQW WKH -LJVDZ
VWUDWHJ\ ZHUH�

˺
7KH�VWXGHQW�LQ�WKH�JURXS�KDV�EHHQ�SURYLGHG�ZLWK�
KLV�RZQ�HGXFDWLRQDO�PDWHULDOV�

�
'LVFXVVLRQ�JURXSV�KDYH�EHHQ�IRUPHG�WR�
H[FKDQJH�LGHDV�

˼

(DFK�VWXGHQW�H[SODLQV�DQG�WHDFKHV�KLV�
FROOHDJXHV�LQ�WKH�RULJLQDO�JURXS�ZKDW�KH�KDV�
OHDUQHG�

�
7KH�3URIHVVRU�REVHUYHV�WKH�SURFHVVHV�WKDW�WDNH�
SODFH�EHWZHHQ�WKH�PHPEHUV�RI�HDFK�JURXS�

�
(YDOXDWH�DOO�VWXGHQWV�LQ�WZR�ZD\V��.DKRRW�DSS��
FURVVZRUG�SX]]OH�JDPH��

,PSDFW
� %DVHG RQ WKH REMHFWLYHV RI WKH UHVHDUFK� WKH PRVW

LPSRUWDQW UHVXOWV DUH WKH KLJK VFRUHV RI WKH
H[SHULPHQWDO JURXS LQ WKH HYDOXDWLRQ FRPSDUHG WR
WKH FRQWURO JURXS DW WKH OHYHO RI DOO TXHVWLRQV�

Ͳ dŚĞ ƌĞƐƵůƚƐ ŽĨ ũŝŐƐĂǁΖƐ ĞǀĂůƵĂƚŝŽŶ ŽĨ ũŝŐƐĂǁ
ƐƚƌĂƚĞŐǇ ďǇ ƐƚƵĚĞŶƚƐ ǁĞƌĞ ĂƐ ĨŽůůŽǁƐ͗

.QRZOHGJH�
DFTXLVLWLRQ�DQG�
SHUFHSWLRQ

(QFRXUDJHV�
FROODERUDWLRQ�
DQG�H[FKDQJH�

RI�LGHDV

(QKDQFHV�WKH�
UHODWLRQVKLS�
EHWZHHQ�

WƌŽĨĞƐƐŽƌ DQG�
VWXGHQW

*DLQ�SUDFWLFDO�
H[SHULHQFH)HHO�IXQ

'HSHQG�RQ�
WKLQNLQJ

7KH�3URIHVVRU�
SURYLGHV�
HQRXJK�
IHHGEDFN

�ƚ�ƚŚĞ�ƐƚƵĚĞŶƚ�
ůĞǀĞů

� 'HJUHH�RI�VHOI�UHOLDQFH�
DQG�D�VHQVH�RI�VHOI�
FRQILGHQFH�

� 3URYLGLQJ�D�KLJK�
GHJUHH�RI�VHOI�UHOLDQFH�
DQG�VHOI�FRQILGHQFH�

� ,QFUHDVHV�WKH�DFWLYLW\�
DQG�PRWLYDWLRQ�RI�WKH�
OHDUQHU�VR�WKDW�WKH�
OHDUQHU�IHHOV�WKH�
SOHDVXUH�DQG�
PRWLYDWLRQ�WR�OHDUQ�

�ƚ�ƚŚĞ�ŐƌŽƵƉ�
ůĞǀĞů

� 7KH�LQWHUDFWLRQ�
UHPRYHV�WKH�VK\QHVV�
RI�WKH�VWXGHQWV�

� 7KH�VRFLDO�LQWHUDFWLRQ�
ZRUNV�WR�H[FKDQJH�
LGHDV�DQG�PRGLI\�
QHJDWLYH�WUHQGV�

� $WPRVSKHUH�RI�IXQ�DQG�
SOHDVXUH�

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

7KH�,PSDFW�RI�8VLQJ�-LJVDZ�6WUDWHJ\�RQ�
'HYHORSLQJ�&RJQLWLYH�VNLOOV�IRU�VWXGHQWV

,KDE�/RWI\�$EGHODDO�$EHG��DVVRFLDWH�SURIHVVRU
9,&(�35(6,'(1&<�)25�678',(6��'(9(/230(17�$1'�&20081,7<�6(59,&(

/RQJ�7HUP�
'HYHORSPHQW

,PSOHPHQWLQJ�WKH�SURMHFW�OHDUQLQJ�
VWUDWHJ\�LQ�WHDFKLQJ��

0HGLXP�
7HUP�

'HYHORSPHQW

8VH�D�YDULHW\�RI�DFWLYH�OHDUQLQJ�
VWUDWHJLHV�LQ�WHDFKLQJ��

6KRUW�7HUP�
'HYHORSPHQW

,QWURGXFLQJ�PRGHUQ�WHDFKLQJ�
PHWKRGV�LQ�WHDFKLQJ�DQG�SUDFWLFH�
GLIIHUHQW�W\SHV�RI�WKLQNLQJ�



$EVWUDFW
.DKRRW� LV D SRSXODU JDPH�EDVHG OHDUQLQJ SODWIRUP WR
GHYHORS DFWLYH OHDUQLQJ� $ VWXG\ ZDV FRQGXFWHG WR ILQG
RXW WKH XVHIXOQHVV DQG HIIHFWLYHQHVV RI XVLQJ .DKRRW
DSSOLFDWLRQ RQ �� XQGHUJUDGXDWH VWXGHQWV VWXG\LQJ DW
WKH GHSDUWPHQW RI UHVSLUDWRU\ FDUH� 7KH VWXG\ ILQGLQJ
IRXQG WKDW LQFRUSRUDWLQJ .DKRRW LQ WKH FODVVURRP LV
H[WUHPHO\ XVHIXO IRU ��� RI WKH UHVSRQGHQWV DQG XVHIXO
IRU ��� RI WKH UHVSRQGHQWV�

)XUWKHUPRUH� WKH VWXGHQWV UHYHDOHG WKDW LQFOXVLRQ RI
WKLV PHWKRG LQFUHDVHG WKH LQWHUHVW RI VWXGHQWV LQ WKH
FODVV� $GGLWLRQDOO\� WKLV PHWKRG ZDV IRXQG WR KDYH D
SRVLWLYH LPSDFW RQ VWXGHQW PRWLYDWLRQ� H[FLWHPHQW�
UDSLG�WKLQNLQJ DELOLWLHV DQG WKH DPELWLRQ WR JHW KLJK
VFRUH�

5HIHUHQFHV
ϭ͘ �ŝĐĞŶ͕ ,͕͘ Θ <ŽĐĂŬŽǇƵŶ͕ ^͘ ;ϮϬϭϴͿ͘ WĞƌĐĞƉƚŝŽŶƐ ŽĨ

ƐƚƵĚĞŶƚƐ ĨŽƌ ŐĂŵŝĨŝĐĂƚŝŽŶ ĂƉƉƌŽĂĐŚ͗ <ĂŚŽŽƚ ĂƐ Ă ĐĂƐĞ
ƐƚƵĚǇ͘ /ŶƚĞƌŶĂƚŝŽŶĂů :ŽƵƌŶĂů ŽĨ �ŵĞƌŐŝŶŐ dĞĐŚŶŽůŽŐŝĞƐ
ŝŶ >ĞĂƌŶŝŶŐ ;ŝ:�dͿ͕ ϭϯ;ϬϮͿ͕ ϳϮͲϵϯ͘

Ϯ͘ WůƵŵƉ͕ �͘ D͕͘ Θ >ĂZŽƐĂ͕ :͘ ;ϮϬϭϳͿ͘ hƐŝŶŐ <ĂŚŽŽƚ͊ ŝŶ ƚŚĞ
ĐůĂƐƐƌŽŽŵ ƚŽ ĐƌĞĂƚĞ ĞŶŐĂŐĞŵĞŶƚ ĂŶĚ ĂĐƚŝǀĞ ůĞĂƌŶŝŶŐ͗ �
ŐĂŵĞͲďĂƐĞĚ ƚĞĐŚŶŽůŽŐǇ ƐŽůƵƚŝŽŶ ĨŽƌ Ğ>ĞĂƌŶŝŶŐ
ŶŽǀŝĐĞƐ͘ DĂŶĂŐĞŵĞŶƚ dĞĂĐŚŝŶŐ ZĞǀŝĞǁ͕ Ϯ;ϮͿ͕ ϭϱϭͲϭϱϴ͘

ϯ͘ ZĂŬŚŵĂǁĂƚŝ͕ �͘ �͘ E͕͘ Θ <ƵƐƵŵĂ͕ �͘ t͘ ;ϮϬϭϱͿ͘ �/'/d�>
E�d/s�͗ � ^dh�z KE d,� &/Z^dͲz��Z
^dh��Ed͘ >ŝE'h�͗ :ƵƌŶĂů /ůŵƵ �ĂŚĂƐĂ ĚĂŶ
^ĂƐƚƌĂ͕ ϭϬ;ϮͿ͕ ϴϮͲϴϵ͘

2YHUYLHZ
7KH PDMRULW\ RI WKH VWXGHQWV ZKR DUH FXUUHQWO\
VWXG\LQJ LQ XQLYHUVLWLHV ZHUH ERUQ LQ D KLJK
WHFKQRORJLFDO HQYLURQPHQW� 7KH\ DUH DOVR VWXG\LQJ LQ
FODVVHV ZKLFK DUH ZHOO HTXLSSHG ZLWK WHFKQRORJLFDO
WRROV IRU HGXFDWLRQ� 7KXV� HGXFDWRUV KDYH WR XVH WKH
DSSURSULDWH HGXFDWLRQDO WHFKQRORJ\ WRRO LQ WKH
FODVVURRP WR NHHS XS ZLWK WHFKQRORJ\ DGYDQFHPHQW
>�@�

2QH RI WKH PRVW LPSRUWDQW HGXFDWLRQDO WHFKQRORJ\
WRROV LV JDPH�EDVHG OHDUQLQJ SODWIRUP �L�H� .DKRRW�
>�@� ³7KH PXVLF� FRORUV� DQG H[FLWHPHQW EURXJKW E\
.DKRRW� HQFRXUDJH VWXGHQW IRFXV DQG FDQ H[FLWH D
FODVVURRP´ >�@� 6R� WKLV VWXG\ HOLFLWHG WKH SHUFHSWLRQV
RI UHVSLUDWRU\ FDUH VWXGHQWV WRZDUGV XVLQJ .DKRRW LQ
FODVVURRP�

)XWXUH�'HYHORSPHQW

5HVHDUFK�$FWLYLW\
:KDW� ,Q WKLV VWXG\� WKH .DKRRW DSSOLFDWLRQ XVHG DV JDPH�
EDVHG OHDUQLQJ SODWIRUP LQ FODVVURRP WR HYDOXDWH WKH VWXGHQW
H[SHULHQFH RI XVLQJ .DKRRW DSSOLFDWLRQ E\ UHVSRQGLQJ WR
VXUYH\�
+RZ�
� $ IUHH DFFRXQW LV FUHDWHG RQ NDKRRW�FRP
� 0XOWLSOH FKRLFH TXHVWLRQV SUHSDUHG DQG DGGHG WR WKH

DSSOLFDWLRQ
� *DPH LV SURMHFWHG RQ WKH ERDUG E\ WKH FRPSXWHU

FRQQHFWHG WR WKH SURMHFWLRQ LQ D ZD\ WKDW DOO WKH
FODVVURRP FDQ VHH

� 6WXGHQWV MRLQHG WKH JDPH
� )HHGEDFN SURYLGHG DIWHU HDFK TXHVWLRQ

,PSDFW

ϭ͘�/ŶĐƌĞĂƐĞ�
ŵŽƚŝǀĂƚŝŽŶ�ĂŶĚ�Ă�
ƐĞůĨͲĞƐƚĞĞŵ�;ϴϴ�йͿ

Ϯ͘��ŶŚĂŶĐĞƐ�
ƐƚƵĚĞŶƚ�
ĐŽůůĂďŽƌĂƚŝŽŶ�
;ϲϱйͿ

ϯ͘��ŶŚĂŶĐĞƐ�
ůĞĂƌŶŝŶŐ�
ĞǆƉĞƌŝĞŶĐĞ�;ϲϱйͿ

ϰ͘��ŶŚĂŶĐĞƐ�
ƐƚƵĚĞŶƚ�
ĞŶŐĂŐĞŵĞŶƚ�;ϱϵйͿ

ϭ͘��ǆĐĞƐƐŝǀĞ�
ƐĐƌĞĞŶ�ƚŝŵĞ�;ϰϭйͿ

Ϯ͘�EĞŐĂƚŝǀĞ�
ĐŽŵƉĞƚŝƚŝŽŶ�
ďĞƚǁĞĞŶ�ƚŚĞ�
ƐƚƵĚĞŶƚƐ�;ϭϴ�йͿ

5HVHDUFK$LPV

��
� 7R�HOLFLW�VWXGHQWV¶�SHUFHSWLRQV�RQ�WKH�
XVHIXOQHVV�RI�.DKRRW�DSSOLFDWLRQ�IRU�DFWLYH�
OHDUQLQJ

��
� 7R�HOLFLW�VWXGHQWV¶�SHUFHSWLRQV�RI�WKH�
SRVLWLYH�DQG�QHJDWLYH�LPSDFW�RI�XVLQJ�
.DKRRW�LQ�WKH�FODVVURRP

��
� 7R�HOLFLW�WKH�VWXGHQWV¶�SHUFHSWLRQV�RI�WKH�
HIIHFWLYHQHVV�RI�WKH�.DKRRW�LQ�WHDFKLQJ�

���

�
�

8VHIXOQHVV�RI�.DKRRW�

([WUHPHO\�XVHOHVV

6RPHZKDW�XVHOHVV

1R�RSLQLRQ

6RPHZKDW�XVHIXO

([WUHPHO\�XVHIXO

hƚŝůŝǌĞ�Ăůů�
ĨĞĂƚƵƌĞƐ�ŽĨ�
<ĂŚŽŽƚ�
ĂƉƉůŝĐĂƚŝŽŶ�
;ŝ͘Ğ͘�
�ŝƐĐƵƐƐŝŽŶƐ�
ĂŶĚ�
^ƵƌǀĞǇƐͿ͘

^ŚŽƌƚͲdĞƌŵ

�ǆƉůĂŝŶ�ƚŽ�
ŵǇ�
ĐŽůůĞĂŐƵĞƐ�
ƚŚĞ�
ŝŵƉŽƌƚĂŶĐĞ�
ŽĨ�ƵƐŝŶŐ�
<ĂŚŽŽƚ�ŝŶ�
ƚŚĞ�
ĐůĂƐƐƌŽŽŵ�

DĞĚŝƵŵͲdĞƌŵ

hƚŝůŝǌŝŶŐ�
ĂŶŽƚŚĞƌ�
ŐĂŵĞͲďĂƐĞĚ�
ůĞĂƌŶŝŶŐ�;ŝ͘Ğ͘�
YƵŝǌŝǌǌ͕�
YƵŝǌůĞƚ͕�
YƵŝǌĂůŝǌĞͿ

>ŽŶŐͲdĞƌŵ

3HUFHSWLRQV�RI�VWXGHQWV�RQ�XVLQJ�.DKRRW�DSSOLFDWLRQ�LQ�WHDFKLQJ�DQG�OHDUQLQJ�VHVVLRQ�

'U��%DVKDU�$O�]JKRXO��$VVLVWDQW�3URIHVVRU��,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

&ROOHJH�2I�$SSOLHG�0HGLFDO�6FLHQFHV�LQ�-XEDLO

2XWFRPHV
7KH VWXGHQWV HQMR\HG� IHOW PRWLYDWHG DQG YHU\ H[FLWHG
RI XVLQJ WKH DSSOLFDWLRQ GXULQJ WKH FODVV� %DVHG RQ WKH
VWXGHQWV¶ IHHGEDFN� WKH IROORZLQJ LV WKH PRVW LPSRUWDQW
RXWFRPH ZLWK WKH 0HDQ YDOXH �0LQ �� 0D[ ���

� dŝŵĞůǇ�ƋƵĞƐƚŝŽŶƐ�ŝŶ�<ĂŚŽŽƚ�ĂĐƚŝǀŝƚŝĞƐ�ŝŶĐƌĞĂƐĞ�ƐƚƵĚĞŶƚ�
ĞǆĐŝƚĞŵĞŶƚ�;DĞĂŶ�ǀĂůƵĞ͗�ϰ͘ϵͿ

� <ĂŚŽŽƚ�ŝŵƉƌŽǀĞƐ�ƚŚĞ�ƌĂƉŝĚͲƚŚŝŶŬŝŶŐ�ĂďŝůŝƚŝĞƐ�ŽĨ�ƐƚƵĚĞŶƚƐ�
;DĞĂŶ�ǀĂůƵĞ͗�ϰ͘ϵͿ

� hƐŝŶŐ�<ĂŚŽŽƚ�ŝŶ�ĞĚƵĐĂƚŝŽŶ�ŝŶĐƌĞĂƐĞƐ�ƐƚƵĚĞŶƚ�ŵŽƚŝǀĂƚŝŽŶ�
;DĞĂŶ�ǀĂůƵĞ͗�ϰ͘ϲͿ

� dŚĞ�ƐĐŽƌŝŶŐ�ƐǇƐƚĞŵ�ŽĨ�<ĂŚŽŽƚ�ŝŶĐƌĞĂƐĞƐ�ƚŚĞ�ĂŵďŝƚŝŽŶ�ŽĨ�
ƐƚƵĚĞŶƚƐ�ƚŽ�ŐĞƚ�ŚŝŐŚ�ƐĐŽƌĞ�;DĞĂŶ�ǀĂůƵĞ�ϰ͘ϱͿ�

>ĞĂƌŶŝŶŐ�
/ŶǀĞŶƚŝŽŶ ͻ 'ĂŵĞ�ďĂƐĞĚ�ůĞĂƌŶŝŶŐ�

�ƉƉůŝĐĂƚŝŽŶƐ ͻ <ĂŚŽŽƚ�ŝŶ�ĐůĂƐƐƌŽŽŵ

�ŶĂůǇƐŝƐ�dŽŽů ͻ ^ƵƌǀĞǇ

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

WŽƐŝƚŝǀĞ�Θ�EĞŐĂƚŝǀĞ



$EVWUDFW
7KLV SDUWLFLSDWRU\ DFWLRQ UHVHDUFK VHHNV DFKLHYLQJ

VLJQLILFDQW FKDQJH RI SUDFWLFH QHHGHG E\ PDOH WHDFKHUV

ZKR WHDFK IHPDOH VWXGHQWV DW ,$8 XVLQJ %RWKRRWK

FODVVURRPV� ,W DQVZHUV ZKHWKHU H�PHGLDWHG HGXFDWLRQ LQ

FODVVURRP FDQ RYHUFRPH FRJQLWLYH� EHKDYLRUDO� DQG

HPRWLRQDO GLV�HQJDJHPHQW� ,W DSSOLHV VLPXOWDQHRXV

SURFHVV RI SODQQLQJ� DFWLQJ� REVHUYLQJ� DQG UHIOHFWLQJ RQ

XVLQJ 3DGOHW DV DQ LQVWUXPHQW WR HQKDQFH IHPDOH VWXGHQWV

LQYROYHPHQW� ,QWHUYLHZV� REVHUYDWLRQ DQG VXUYH\ ZHUH XVHG

DV PHWKRGV WR KHOS VFDOLQJ WKH SUREOHP� REVHUYH VWXGHQWV

HQJDJHPHQW LQ FODVVURRP� DQG FULWLFDOO\ UHIOHFW RQ WKH

HIIHFWLYHQHVV RI XVLQJ 3DGOHW� 5HVXOWV UHYHDOHG WKDW XVLQJ

H�PHGLDWHG HGXFDWLRQ LQVWUXPHQW VXFK DV 3DGOHW KHOSV

RYHUFRPH WKH HPHUJHG LVVXHV DQG HQKDQFHV VWXGHQWV

EHKDYLRUDO� FRJQLWLYH� DQG HPRWLRQDO HQJDJHPHQW�

2XWFRPHV
� 7KH %RWKRRWK FODVVURRP UHIOHFWV DQ LPSRUWDQW
FXOWXUDO�UHOLJLRXV QHFHVVLW\� KRZHYHU LW KLQGHUV IHPDOH
VWXGHQWV�PDOH WHDFKHU LQWHUDFWLRQ�

� 0DMRU LVVXHV FDXVLQJ IHPDOH VWXGHQWV GLVHQJDJHPHQW
ZLWK PDOH WHDFKHUV LQ WKH FODVVURRP IURP IDFXOW\
YLHZSRLQW DUH JURXSHG LQ � FOXVWHUV�

� 8VLQJ (0( LQVWUXPHQW VXFK DV 3DGOHW UHSUHVHQWV D
QHFHVVDU\ FKDQJH RI WHDFKLQJ SUDFWLFH� ,W KHOSV
RYHUFRPH WKH HPHUJHG LVVXHV RI WKH � FOXVWHUV DQG�
WKHUHIRUH� HQKDQFHV VWXGHQWV EHKDYLRUDO� FRJQLWLYH� DQG
HPRWLRQDO HQJDJHPHQW�

5HIHUHQFHV
� %RQG� 0�� HW DO ������ 0DSSLQJ UHVHDUFK LQ VWXGHQW
HQJDJHPHQW DQG HGXFDWLRQDO WHFKQRORJ\ LQ KLJKHU HGXFDWLRQ�
D V\VWHPDWLF HYLGHQFH PDS� ,QWHUQDWLRQDO -RXUQDO RI
(GXFDWLRQDO 7HFKQRORJ\ LQ +LJKHU (GXFDWLRQ ������ �����

� )XOOHU .$� .DUXQDUDWQH 16� 1DLGX 6� ([LQWDULV %� 6KRUW -/�
:ROFRWW 0'� HW DO� ������ 'HYHORSPHQW RI D VHOI�UHSRUW
LQVWUXPHQW IRU PHDVXULQJ LQ�FODVV VWXGHQW HQJDJHPHQW
UHYHDOV WKDW SUHWHQGLQJ WR HQJDJH LV D VLJQLILFDQW
XQUHFRJQL]HG SUREOHP� 3/R6 21( ������� H��������
KWWSV���GRL�RUJ���������MRXUQDO� SRQH���������

� +DPGDQ� $� ������ 7KH UHFLSURFDO DQG FRUUHODWLYH
UHODWLRQVKLS EHWZHHQ OHDUQLQJ FXOWXUH DQG RQOLQH HGXFDWLRQ� $
FDVH IURP 6DXGL $UDELD�7KH ,QWHUQDWLRQDO 5HYLHZ RI
5HVHDUFK LQ 2SHQ DQG 'LVWDQFH /HDUQLQJ ������

� +DPGDQ� $� ������ :RPHQ DQG HGXFDWLRQ LQ 6DXGL $UDELD�
&KDOOHQJHV DQG DFKLHYHPHQWV� ,QWHUQDWLRQDO (GXFDWLRQ
-RXUQDO ����� ������

� <RXGH� $� ������ , GRQ¶W QHHG SHHU VXSSRUW� HIIHFWLYH WXWRULQJ
LQ EOHQGHG OHDUQLQJ HQYLURQPHQWV IRU SDUW�WLPH� DGXOW
OHDUQHUV� +LJKHU (GXFDWLRQ 5HVHDUFK 	 'HYHORSPHQW� '2,�
������������������������������

2YHUYLHZ 5HVHDUFK$LPV�DQG�0HWKRGV

)XWXUH�
'HYHORSPHQW

5HVHDUFK�$FWLYLW\

,QYHVWLJDWH�WKH�UHVHDUFK�SUREOHP�E\�
DQDO\]LQJ�QXPHULF�GDWD�RQ�WKH�,$8�
'DVKERDUG�DW�WKH�'68��

�

�

'HWHUPLQH�WKH�PDMRU�LVVXHV�E\�
LQWHUYLHZLQJ�ERWK�VWXGHQWV�DQG�IDFXOW\��

,QWURGXFH�3DGOHW�WR�D�VDPSOH�RI�
6WXGHQWV��RQH�FODVV��DQG�XVH�LW�WR�
LPSOHPHQW�VRPH�OHDUQLQJ�DFWLYLWLHV��

�

�
5HIOHFW�RQ�P\�RZQ�H[SHULHQFH�DQG�XVH�
WKH�UHVXOWV�DV�EDVLV�IRU�SKDVH���

,PSDFW
� $ FRQVHQVXV RI VWXGHQWV HPSKDVL]HG WKDW XVLQJ 3DGOHW
ZDV HQMR\DEOH DOWKRXJK LW ZDV WKHLU ILUVW WLPH WR XVH LW�

� 6WXGHQWV VXPPDUL]HG WKH IHDWXUHV RI 3DGOHW WKDW KHOS
UHLQIRUFH WKHLU LQYROYHPHQW�

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

+RZ�'RHV�(�0HGLDWHG�(GXFDWLRQ�LQ�&ODVVURRP�2YHUFRPH�%HKDYLRUDO��

&RJQLWLYH��DQG�(PRWLRQDO�)HPDOH�6WXGHQWV¶�'LV�(QJDJHPHQW�DW�WKH�,$8"

KƐĂŵĂ�/ďƌĂŚŝŵ�
�ƐƐŽĐŝĂƚĞ�WƌŽĨĞƐƐŽƌ�ŽĨ�dŽƵƌŝƐŵ�'ƵŝĚĂŶĐĞ͕�,ŝƐƚŽƌǇ��ĞƉƚ͕͘��ŽůůĞŐĞ�ŽĨ��ƌƚƐ͕�/�h͘
�ŝƌĞĐƚŽƌĂƚĞ�ŽĨ�DŽŶŝƚŽƌŝŶŐ��ĐĂĚĞŵŝĐ�WĞƌĨŽƌŵĂŶĐĞ͕�sW��Ͳ/�h͘

5HVHDUFK 3UREOHP
EDVHGض RQ SUHYLRXV FKDUWV )HPDOH VWXGHQWV KDYH WR EH
WDXJKW E\ PDOH WHDFKHUV�

0RVWض FROOHJHV XVH %RWKRRWK FODVVURRPV ZKLFK FDXVHV
EHKDYLRUDO� FRJQLWLYH� DQG HPRWLRQDO GLVHQJDJHPHQW�

$ض FKDQJH RI SUDFWLFH LV QHHGHG WR RYHUFRPH WKLV
GLOHPPD WKURXJK XVLQJ H�PHGLDWHG HGXFDWLRQ �(0(��
/LWHUDWXUH HPSKDVL]HV WKDW (0( KDV EHHQ DVVRFLDWHG
WR DQ LQFUHDVH LQ VWXGHQW HQJDJHPHQW FRPSRQHQWV�

7DEOH���� $LPV�DQG�0HWKRGRORJ\

$LPV 0HWKRGV

$LP �� 7R LQYHVWLJDWH WKH PDMRU LVVXHV
FDXVLQJ IHPDOH VWXGHQWV
GLVHQJDJHPHQW IURP ERWK VWXGHQWV
DQG WHDFKHUV

,QWHUYLHZV

$LP �� 7R LPSOHPHQW (0( LQVWUXPHQW
WR RYHUFRPH WKH HPHUJHG LVVXHV LQ
FODVVURRP�

2EVHUYDWLRQ

$LP �� 7R HYDOXDWH WKH LPSDFW RI XVLQJ
3DGOHW WR HQKDQFH VWXGHQWV EHKDYLRUDO�
FRJQLWLYH� DQG HPRWLRQDO HQJDJHPHQW�

6XUYH\

&OXVWHU�WKH�HPHUJHG�LVVXHV�LQWR�
WKHPHV�

(YDOXDWH�ZKHWKHU�WKH�GHWHUPLQHG�LVVXHV�
FDQ�EH�RYHUFRPH�WKURXJK�SDGOHW�E\�
REVHUYDWLRQ�DQG�DQDO\]LQJ�VWXGHQWV¶�
UHIOHFWLRQ�

� ,W LV REVHUYHG DOVR WKDW OHDUQLQJ DFWLYLWLHV DQG
DVVHVVPHQW KDYH EHFRPH HDVLHU DQG PRUH HIIHFWLYH�
0RUHRYHU� VWXGHQWV SHUVHYHUDQFH DQG HWKLFV EHFRPH
PRUH UHVSRQVLEOH LQ FODVVURRP E\ XVLQJ 3DGOHW�

)LJXUH����3UREOHP�6FDOLQJ�� 6RXUFH��,$8�� '68

7DEOH����5HVXOWV�RI�)DFXOW\�,QWHUYLHZV

)LJXUH����5HVXOWV�RI�VWXGHQWV�VXUYH\�RQ�WKH�LPSDFW�RI�3DGOHW

)LJXUH��	���,PSOHPHQWLQJ�3DGOHW�LQ�&ODVVURRP
)LJXUH����&ROOHJHV�ZLWK�%RWKRRWK�&ODVVURRPV�� 6RXUFH��,$8�� '68

)LJXUH����3URMHFW�VWDJHV



�ďƐƚƌĂĐƚ
*LYHQ WKH QDWXUH RI ODERUDWRU\ ZRUN� HVSHFLDOO\ LQ EXV\
KRVSLWDOV� FRQWLQXRXV PRQLWRULQJ RI VWXGHQWV¶ WUDLQLQJ
DQG SURYLVLRQ RI IUHTXHQW IHHGEDFN LV FKDOOHQJLQJ� 7KLV
KDV ORQJ EHHQ D SRLQW RI ZHDNQHVV DV LQGLFDWHG E\
ERWK VWXGHQWV DQG SHUVRQQHO LQ WKH FRXUVH HYDOXDWLRQ
VXUYH\V� 2QH ZD\ WR RYHUFRPH WKLV LVVXH LV E\ KROGLQJ
VWXGHQWV SDUWLDOO\ DFFRXQWDEOH IRU PRQLWRULQJ WKHLU RZQ
SURJUHVV DQG LGHQWLI\LQJ WKHLU OHDUQLQJ QHHGV�

6HOI�DVVHVVPHQW ZLOO EH LQWURGXFHG DV SDUW RI WKH
IRUPDWLYH HYDOXDWLRQ RI VWXGHQWV WUDLQLQJ LQ WKH 23' RI
.)+8 WR DLG VWXGHQWV LQ LGHQWLI\LQJ WKHLU RZQ VWUHQJWKV
DQG ZHDNQHVVHV� IRVWHU VHOI�UHJXODWLRQ �%RVH ������
DQG WR LPSURYH WKHLU SHUIRUPDQFH� HVSHFLDOO\ LQ
SV\FKRPRWRU DQG DIIHFWLYH VNLOOV �&ROWKDUW� ������

$'',( SURFHVV ZDV XVHG DV LW LV UHFRPPHQGHG IRU
V\VWHPDWLF GHVLJQ DQG GHYHORSPHQW RI WUDLQLQJ
SURJUDPV �$OOHQ ������ DV HYLGHQFH VXJJHVWV LPSURYHG
YDOLGLW\ DQG UHOLDELOLW\ LV DVVRFLDWHG ZLWK WKH TXDOLW\ RI
WKH VHOI�DVVHVVPHQW WRRO GHVLJQ �)DOFKLNRY� ������
6WXGHQWV ZKR XVHG WKH FKHFNOLVW ZHUH DVNHG WR UHIOHFW
RQ WKHLU H[SHULHQFH� DQG ZLOO EH IROORZHG E\ WXWRU¶V
DVVHVVPHQW ZLWK WKH VDPH FKHFNOLVW WR H[DPLQH
FRUUHODWLRQ� )XUWKHU� DQ HYDOXDWLRQ TXHVWLRQQDLUH ZLOO
H[SORUH DWWLWXGHV WRZDUGV VHOI�DVVHVVPHQW�

ZĞĨĞƌĞŶĐĞƐ
� �ůůĞŶ͕�t͘��͘�;ϮϬϬϲͿ͘�KǀĞƌǀŝĞǁ�ĂŶĚ��ǀŽůƵƚŝŽŶ�ŽĨ�ƚŚĞ����/��

dƌĂŝŶŝŶŐ�^ǇƐƚĞŵ͘��ĚǀĂŶĐĞƐ�ŝŶ��ĞǀĞůŽƉŝŶŐ�,ƵŵĂŶ�
ZĞƐŽƵƌĐĞƐ͕�ϴ;ϰͿ͕�ϰϯϬͲϰϰϭ͘

� �ŽƐĞ͕�^͕͘�KůŝǀĞƌĂƐ͕��͕͘�Θ��ĚƐŽŶ͕�t͘�E͘�;ϮϬϬϭͿ͘�,Žǁ�ĐĂŶ�ƐĞůĨͲ
ĂƐƐĞƐƐŵĞŶƚ�ŝŵƉƌŽǀĞ�ƚŚĞ�ƋƵĂůŝƚǇ�ŽĨ�ŚĞĂůƚŚĐĂƌĞ͘�KƉĞƌĂƚŝŽŶƐ�
ZĞƐĞĂƌĐŚ�/ƐƐƵĞ�WĂƉĞƌ͕ �Ϯ;ϰͿ͕�ϭͲϮϳ͘

� �ŽůƚŚĂƌƚ͕�/͘�Ğƚ�Ăů�;ϮϬϬϴͿ͘�dŚĞ�ĞĨĨĞĐƚŝǀĞŶĞƐƐ�ŽĨ�ƐĞůĨͲ
ĂƐƐĞƐƐŵĞŶƚ�ŽŶ�ƚŚĞ�ŝĚĞŶƚŝĨŝĐĂƚŝŽŶ�ŽĨ�ůĞĂƌŶĞƌ�ŶĞĞĚƐ͕�ůĞĂƌŶĞƌ�
ĂĐƚŝǀŝƚǇ͕ �ĂŶĚ�ŝŵƉĂĐƚ�ŽŶ�ĐůŝŶŝĐĂů�ƉƌĂĐƚŝĐĞ͗���D��'ƵŝĚĞ�ŶŽ͘�
ϭϬ͘�DĞĚ�dĞĂĐŚ͕�ϯϬ;ϮͿ͕�ϭϮϰͲϭϰϱ͘

� &ĂůĐŚŝŬŽǀ͕ �E͕͘�Θ��ŽƵĚ͕��͘�;ϭϵϴϵͿ͘�^ƚƵĚĞŶƚ�^ĞůĨͲ�ƐƐĞƐƐŵĞŶƚ�
ŝŶ�,ŝŐŚĞƌ��ĚƵĐĂƚŝŽŶ͗���DĞƚĂͲ�ŶĂůǇƐŝƐ͘�ZĞǀŝĞǁ�ŽĨ�
�ĚƵĐĂƚŝŽŶĂů�ZĞƐĞĂƌĐŚ͕�ϱϵ;ϰͿ͕�ϯϵϱͲϰϯϬ͘

� ZŽŵŝƐǌŽǁƐŬŝ͕��͘�:͘�;ϭϵϴϭͿ͘��ĞƐŝŐŶŝŶŐ�ŝŶƐƚƌƵĐƚŝŽŶĂů�ƐǇƐƚĞŵƐ͘�
>ŽŶĚŽŶ͗�<ŽŐĂŶ�WĂŐĞ͘

�ĞǀĞůŽƉŵĞŶƚ�ŽĨ�Ă�^ĞůĨͲ�ƐƐĞƐƐŵĞŶƚ�dŽŽů�ĨŽƌ�tŽƌŬƉůĂĐĞͲ�ĂƐĞĚ�dƌĂŝŶŝŶŐ�ŽŶ�
WŚůĞďŽƚŽŵǇ�ƵƐŝŶŐ�ƚŚĞ����/��DŽĚĞů

7DJKUHHG�$OJKDPGL��/HFWXUHU
'HSDUWPHQW�RI�&OLQLFDO�/DERUDWRU\�6FLHQFHV��&ROOHJH�RI�$SSOLHG�0HGLFDO�6FLHQFHV

^Ŭŝůů�
�ŶĂůǇƐŝƐ

&ĂĐƚŽƌƐ

>ŝŵŝƚĂͲ
ƚŝŽŶƐ ^ŬŝůůƐ�

^ĐŚĞŵĂƚĂ
;ZŽŵŝƐǌŽǁƐŬŝ͕�

ϭϵϴϭͿ

>ĞĂƌŶŝŶŐ
ŽƵƚĐŽŵĞƐ

^ĞůĨͲ
ĂƐƐĞƐƐŵĞŶƚ

ƚŽŽůƐ

�ƉƉƌŽĂĐŚ�
ƚŽ�

ŝŶƐƚƌƵĐƚŝŽŶ

�ǀĂůƵĂƚŝŽŶ�
ŵĞƚŚŽĚ

>ŝƚĞƌĂƚƵƌĞ�
ƌĞǀŝĞǁ�ŽŶ�ƐĞůĨͲ
ĂƐƐĞƐƐŵĞŶƚ�
;�ŽƐĞ͕�ϮϬϬϭ͖�
�ŽůƚŚĂƌƚ͕�
ϮϬϬϴͿ

ƐĞůĨͲ
ĂƐƐĞƐƐŵĞŶƚ�
ĐŚĞĐŬůŝƐƚ

ZĞĨůĞĐƚŝŽŶ�
ĂƐƐŝŐŶŵĞŶƚ�

'ůŽďĂů�ƌĂƚŝŶŐ�
ƐĐĂůĞ

'ŝďďƐ�ĐǇĐůĞ

DŽĚĞů�
�ĞŵŽŶƐͲ
ƚƌĂƚŝŽŶ

DĞŶƚĂů�
ZĞŚĞĂƌƐĂů

ZĞĂůͲůŝĨĞ�
WƌĂĐƚŝĐĞ

^ĞůĨͲ
�ƐƐĞƐƐŵĞŶƚ�

/ŶƐƚƌƵĐƚŝŽŶƐ�
ĨƌŽŵ�ĞǆƉĞƌƚ

/ŶƐƚƌƵĐƚŝŽŶƐ�
ĨƌŽŵ�ĐŚĞĐŬůŝƐƚ

&ĞĞĚďĂĐŬ &ĞĞĚďĂĐŬ

�ǀĂůƵĂƚŝŽŶ

^ĞůĨͲ�ƐƐĞƐƐŵĞŶƚ�
dŽŽů

^ƚƵĚĞŶƚƐ�
ZĞĨůĞĐƚŝŽŶ

YƵĞƐƚŝŽŶŶĂŝƌĞ�
;>ŝŬĞƌƚ�ƐĐĂůĞͿ

sĂůŝĚŝƚǇ�ŽĨ�^ĞůĨͲ
�ƐƐĞƐƐŵĞŶƚ

�ŽƌƌĞůĂƚŝŽŶ�ǁŝƚŚ�
dƵƚŽƌ͛Ɛ�

�ƐƐĞƐƐŵĞŶƚ

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

ZĞƐĞĂƌĐŚ��ŝŵƐ
� 'HYHORS�DQG�LPSOHPHQW�D�VHOI�DVVHVVPHQW�

FKHFNOLVW��DV�SDUW�RI�SKOHERWRP\�ZRUNSODFH�
EDVHG�WUDLQLQJ��XVLQJ�$'',(�PRGHO�

� ,QVWUXFW�VWXGHQWV�XVLQJ�*LEEV�UHIOHFWLRQ�F\FOH�DV�
D�WRRO�IRU�VHOI�DVVHVVPHQW��HYDOXDWLRQ�RI�WUDLQLQJ�
QHHGV�DQG�VHWWLQJ�IXWXUH�SHUIRUPDQFH�JRDOV

�ŶƚŝĐŝƉĂƚĞĚ�KƵƚĐŽŵĞƐ
7KH�GHYHORSHG�WRROV�IRU�VHOI�DVVHVVPHQW�DUH�
H[SHFWHG�WR�KHOS�VWXGHQWV�

� ,GHQWLI\�RZQ�VWUHQJWKV�DQG�ZHDNQHVVHV
� ,PSURYH�SHUIRUPDQFH
� 'HYHORS�VHOI�DZDUHQHVV
� (QKDQFH�VHOI�HVWHHP
� ,PSURYH�FRPPXQLFDWLRQ�ZLWK�WKH�WXWRUV

^ŚŽƌƚͲ

ƚĞƌŵ

ͻDŽŶŝƚŽƌ�ĂŶĚ�ƐƵƉƉŽƌƚ�ƚŚĞ�ƉƌŽĐĞƐƐ�ŽĨ�ƐĞůĨͲĂƐƐĞƐƐŵĞŶƚ�ĨŽƌ�
ƐƚƵĚĞŶƚƐ�ƚƌĂŝŶŝŶŐ�Ăƚ�KW��ŝŶ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƐĞŵĞƐƚĞƌ�

ͻ &ŽůůŽǁ�ƵƉ�ƐƚƵĚĞŶƚƐ ĂƐƐĞƐƐŵĞŶƚ�ǁŝƚŚ�ƚƵƚŽƌ Ɛ͛�ĂƐƐĞƐƐŵĞŶƚ�ƚŽ�
ŵĞĂƐƵƌĞ�ĚŝƐĐƌĞƉĂŶĐǇ�ĂŶĚ�ĞǀĂůƵĂƚĞ�ǀĂůŝĚŝƚǇ

DŝĚͲƚĞƌŵ

ͻ hƉĚĂƚĞ�ƚŚĞ�ƐĞůĨͲĂƐƐĞƐƐŵĞŶƚ�ƉƌŽĐĞƐƐͬƚŽŽůƐ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�
ĞǀĂůƵĂƚŝŽŶ�ƉƌŽǀŝĚĞĚ�ĨƌŽŵ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƐĞŵĞƐƚĞƌ�ƚŚƌŽƵŐŚ�
ƐƚƵĚĞŶƚƐ ƌĞĨůĞĐƚŝŽŶ͕�ƐƚƵĚĞŶƚͬƚƵƚŽƌ�ĞǀĂůƵĂƚŝŽŶ�ƐƵƌǀĞǇƐ

>ŽŶŐͲƚĞƌŵ

ͻ �ǆƚĞŶĚ�ƚŚĞ�ƐĞůĨͲĂƐƐĞƐƐŵĞŶƚ�ƉƌŽĐĞƐƐ�ƚŽ�ŽƚŚĞƌ�ƚƌĂŝŶŝŶŐ�ƐƚĂƚŝŽŶƐ�ŝŶ�
ƚŚĞ�ůĂďƐ�ŽĨ�<&,h

&ƵƚƵƌĞ��ĞǀĞůŽƉŵĞŶƚ



$EVWUDFW
3RRU�DFDGHPLF�ZULWLQJ�VNLOOV�RI�(PHUJHQF\�0HGLFDO�&DUH�
�(0&��VWXGHQWV�LV�D�FKDOOHQJH�WKDW�PDQGDWHV�SURPSW�
DWWHQWLRQ�DQG�VPDUW�VROXWLRQ

,Q�WKLV�UHVHDUFK��,�WULHG�WR�H[SORUH�WKH�HGXFDWRUV�DQG�
VWXGHQWV¶�YLHZV�UHJDUGLQJ�WKH�VWXGHQWV¶�DFDGHPLF�ZULWLQJ�
VNLOOV��DQG�WKH�LPSDFW�RI�WKH�ILUVW�XVH�RI�µ7XUQLWLQ¶�LQ�(0&�
GHSDUWPHQW�

0RVW�RI�WKH�WHDFKHUV���������FRQILUPHG�WKH�SUREOHP��DQG
IDYRUHG�WKH�XVH�RI�µ7XUQLWLQ�)HHGEDFN�6WXGLR¶�WR�VROYH�LW��
,Q�DGGLWLRQ��PRVW�RI�WKH�VWXGHQWV��DIWHU�WKHLU�LQLWLDO�
DSSOLFDWLRQ�RI�µ7XUQLWLQ¶��ZHUH�VDWLVILHG��DQG�������RI�WKHP�
FDWHJRUL]HG�LW�DV�XVHIXO�

2XWFRPHV
�

5HIHUHQFHV
ϭ͘ �ďƌĂŚĂŵƐŽŶ͕��͘��͕͘�Θ�DĂŶŶ͕�:͘�;ϮϬϭϴͿ͘�&Žƌ�

ǁŚŽŵ�ŝƐ�ƚŚĞ�ĨĞĞĚďĂĐŬ�ŝŶƚĞŶĚĞĚ͍���ƐƚƵĚĞŶƚͲ
ĨŽĐƵƐĞĚ�ĐƌŝƚŝĐĂů�ĂŶĂůǇƐŝƐ�ŽĨ�ƚƵƌŶŝƚŝŶ ƐŽĨƚǁĂƌĞ�
ĂƐ�Ă�ƚŽŽů�ĨŽƌ�ůĞĂƌŶŝŶŐ͘ :ŽƵƌŶĂů�ŽĨ�WĞĚĂŐŽŐŝĐĂů�
ZĞƐĞĂƌĐŚ͕ Ϯ;ϯͿ͕�ϭϰϲͲϭϲϲ͘

�� %XFNHO\ (��&RZDS /� ;ϮϬϭϯͿ͘��Ŷ�ĞǀĂůƵĂƚŝŽŶ�ŽĨ�
ƚŚĞ�ƵƐĞ�ŽĨ�dƵƌŶŝƚŝŶ�ĨŽƌ�ĞůĞĐƚƌŽŶŝĐ�ƐƵďŵŝƐƐŝŽŶ�
ĂŶĚ�ŵĂƌŬŝŶŐ�ĂŶĚ�ĂƐ�Ă�ĨŽƌŵĂƚŝǀĞ�ĨĞĞĚďĂĐŬ�
ƚŽŽů�ĨƌŽŵ�ĂŶ�ĞĚƵĐĂƚŽƌΖƐ�ƉĞƌƐƉĞĐƚŝǀĞ͘��ƌŝƚŝƐŚ�
:ŽƵƌŶĂů�ŽĨ��ĚƵĐĂƚŝŽŶĂů�dĞĐŚŶŽůŽŐǇ͕ ͕ ϰϰ�;ϰͿ͕�
ϱϲϮͲϱϳϬ͘

%DFNJURXQG
,QFUHDVLQJO\ VSUHDGLQJ SODJLDULVP LQ DFDGHPLD QRW RQO\
QHJDWLYHO\ LPSDFWV DFDGHPLF LQWHJULW\� EXW DOVR LPSDLUV
VWXGHQWV
 VNLOOV GHYHORSPHQW�� 6WXGHQWV WHQG WR SODJLDUL]H
HLWKHU GHOLEHUDWHO\ GXH WR WKHLU LQDELOLW\ WR FUHDWH RULJLQDO
SLHFHV RI OLWHUDWXUH� RU XQLQWHQWLRQDOO\ GXH WR ODFN RI
XQGHUVWDQGLQJ UHJDUGLQJ SURSHU UHIHUHQFLQJ WHFKQLTXHV��

$OWKRXJK ,$8 KDV EHHQ SURYLGLQJ IUHH DFFHVV IRU 7XUQLWLQ
)HHGEDFN 6WXGLR IRU RYHU � \HDUV� RXU VWXGHQWV QHYHU
XVHG LW�
�

�ŶŚĂŶĐĞ�ƚŚĞ�ƵƐĞ�ŽĨ�ƚĞĐŚŶŽůŽŐǇ�ŝŶ�ƚĞĂĐŚŝŶŐ�ďǇ�
ŝŵƉůĞŵĞŶƚŝŶŐ�͚dƵƌŶŝƚŝŶ͛�ŝŶ�ĂĐƚŝǀĞ�ůĞĂƌŶŝŶŐ͘

dĞƐƚ�ƚŚĞ�ƵƐĞĨƵůŶĞƐƐ�ŽĨ�͚dƵƌŶŝƚŝŶ͛�ŝŶ�ƌĂŝƐŝŶŐ�
ĂĐĂĚĞŵŝĐ�ǁƌŝƚŝŶŐ�ƐŬŝůůƐ�ŝŶ��D��ƐƚƵĚĞŶƚƐ͘

WƌŽŵŽƚĞ�ĂǁĂƌĞŶĞƐƐ�ŽĨ�ĂĐĂĚĞŵŝĐ�ŝŶƚĞŐƌŝƚǇ͘ �tŝƚŚŝŶ�
�D��ĚĞƉĂƌƚŵĞŶƚ

5HVHDUFK$LPV

)XWXUH�'HYHORSPHQW

ϱϯ͘ϭϯ

ϯϳ͘ϱ

ϴϳ͘ϱ

ϱϴ͘Ϭϲ

ϰϲ͘ϴϳ

ϲϮ͘ϱ

ϭϮ͘ϱ

ϰϭ͘ϵϰ

�^ĂƚŝƐĨĂĐƚŝŽŶ�ǁŝƚŚ
ĂĐĂĚĞŵŝĐ�ǁƌŝƚŝŶŐ�ƐŬŝůůƐ

ZĞĐĞŝǀŝŶŐ�ƉĂƐƚ�ĂĚĞƋƵĂƚĞ
ĨĞĞĚďĂĐŬ

dƵƌŶŝƚŝŶ�ĐĂŶ�ŝŵƉƌŽǀĞ
ĂĐĂĚĞŵŝĐ�ǁƌŝƚŝŶŐ
ƉĞƌĨŽƌŵĂŶĐĞ

dƵƌŶŝƚŝŶ�ĐĂŶ�ŚĞůƉ�ǁŝƚŚ
ĐŝƚĂƚŝŽŶ�ŽĨ�ƌĞĨĞƌĞŶĐĞƐ

^ƚƵĚĞŶƚƐ͛�ƐƵƌǀĞǇ

zĞƐ EŽ

5HVHDUFK�$FWLYLW\

� 7XUQLWLQ�)HHGEDFN�6WXGLR�LV�D�SODJLDULVP�GHWHFWRU�
VRIWZDUH�WKURXJK�ZKLFK�VWXGHQWV�VXEPLW�WKHLU�
DVVLJQPHQWV��7KH\�FDQ�JHW�VWUXFWXUHG�IHHGEDFN�IRU�WKHLU�
ZRUN�IURP�ERWK�WHDFKHUV�DQG�WKH�VRIWZDUH�LQ�WKH�IRUP�RI�
VLPLODULW\�UHSRUW��7KH�SURJUDP�XQYHLOV�JUDPPDWLFDO�DQG�
VSHOOLQJ�PLVWDNHV�DQG�JXLGHV�WKH�VWXGHQWV�WR�IL[�WKHP�

2EVHUYDWLRQ

,QWURGXFWLRQ�RI�7XUQLWLQ

� 2ULHQWDWLRQ�VHVVLRQ�WR�WKH�VWXGHQWV�DERXW�µ7XUQLWLQ¶�
� $GGLQJ�DQ�DVVLJQPHQW��DOORZLQJ�VWXGHQWV�WR�UHVXEPLW��DQG�

FKHFNLQJ�WKHLU�VLPLODULW\�UHSRUW�EHIRUH�ILQDO�VXEPLVVLRQ�
� :RUNVKRS�DIWHU��VW VXEPLVVLRQ�WR�KHOS�VWXGHQWV�LQWHUSUHW�WKHLU

�VLPLODULW\�UHSRUWV

�ĂƚĂ�ĐŽůůĞĐƚŝŽŶ͗

�D��7WKH ODVW�VHPHVWHU¶V�DVVLJQPHQWV�
�E��6WDII�DQG�VWXGHQWV¶�VXUYH\V��4XHVWLRQSUR���

�F��5HIOHFWLRQ�DVVLJQPHQW�DQG�VLPLODULW\�UHSRUWV��7XUQLWLQ��

,PSDFW
7KH LQLWLDO VLPLODULW\ UHSRUWV ZHUH PRVWO\ KLJK EXW
ZLWK VXEVHTXHQW VXEPLVVLRQ �� DWWHPSWV RQ
DYHUDJH� 7KH VLPLODULW\ LQGH[ GHFOLQHG WR WKH JUHHQ
]RQH� +RZHYHU� WKH PDLQ GUDZEDFN ZDV WKDW VRPH
VWXGHQWV IRFXVHG RQ ORZHULQJ WKHLU LQGLFHV� SD\LQJ
OLWWOH DWWHQWLRQ WR GHYHORSPHQW RI LGHDV DQG
HQULFKPHQW RI GHEDWHV�

+HUH DUH VRPH VWXGHQWV TXRWHV DERXW WKHLU
H[SHULHQFH ZLWK 7XUQLWLQ IHHGEDFN VWXGLR �

DĂŶǇ�ƐƚƵĚĞŶƚƐ�ĞŶĐŽƵŶƚĞƌ�
ĚŝĨĨŝĐƵůƚǇ�ŝŶ�ƚŚĞŝƌ�ĨŝƌƐƚ�
ĞǆƉĞƌŝĞŶĐĞ�ĞǀĞŶ�ŝŶ�
ĐƌĞĂƚŝŶŐ�ĂŶ�ĂĐĐŽƵŶƚ

DĂŶǇ�ŐŽƚ�ƐŚŽĐŬĞĚ�ĨƌŽŵ�
ƚŚĞ�ŝŶŝƚŝĂů�ƐŝŵŝůĂƌŝƚǇ�ƌĞƉŽƌƚ

DŽƐƚ�ŽĨ�ƚŚĞŵ�ŶĞĞĚĞĚ�
ŚĞůƉ�ƚŽ�ƵƐĞ�ƚŚĞ�ĞͲƌĂƚĞƌ�
ƚŽ�ĐŽƌƌĞĐƚ�ƚŚĞŝƌ�
ŵŝƐƚĂŬĞƐ

^ŽŵĞ�ƚĞŶĚ�ƚŽ�ƉĂƌĂƉŚƌĂƐĞ�
ƚŽ�ĞƐĐĂƉĞ�ŚŝŐŚ�ƐŝŵŝůĂƌŝƚǇ�
ŝŶĚĞǆ

�ůů�ďĞĐŽŵĞ�ĂǁĂƌĞ�ĂďŽƵƚ�
ƚŚĞ�ŝŵƉŽƌƚĂŶĐĞ�ŽĨ�
ĂĐĂĚĞŵŝĐ�ŚŽŶĞƐƚǇ

dŚĞ�ƐƵƌǀĞǇ�ĚƌĂǁƐ�ƚŚĞ�
ĂƚƚĞŶƚŝŽŶ�ŽĨ�ƚŚĞ�ƐƚĂĨĨ�ƚŽ�
ƚŚĞ�ƉƌŽďůĞŵ�ŽĨ�ůŽǁ�
ĂĐĂĚĞŵŝĐ�ǁƌŝƚŝŶŐ�ƐŬŝůůƐ�
ĂŶĚ�ƚŚĞ�ďĞŶĞĨŝƚƐ�ŽĨ�
dƵƌŶŝƚŝŶ

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

+RZ�7R�,PSURYH�6WXGHQWV¶�$FDGHPLF�:ULWLQJ�6NLOOV

0RKDPHG�$��.DQGLO��$VVLVWDQW�3URIHVVRU
&ROOHJH�RI�$SSOLHG�0HGLFDO�6FLHQFH

ϰϭ͘ϲϳй

ϭϬϬ͘ϬϬй

ϱϴ͘ϯϯй

WƌŝŽƌ�ƵƐĞ�ŽĨ�ƐŽĨƚǁĂƌĞ�ĨŽƌ�ƐƚƵĚĞŶƚƐ
ĂƐƐŝŐŶŵĞŶƚƐ

WƌŽǀŝĚŝŶŐ�ƐƚƌƵĐƚƵƌĞĚ�ĨĞĞĚďĂĐŬ��ĐĂŶ
ŝŵƉƌŽǀĞ�ĂĐĂĚĞŵŝĐ�ǁƌŝƚŝŶŐ�ƐŬŝůůƐ

�D��ƐƚĂĨĨ�ƐƵƌǀĞǇ

zĞƐ EŽ �ŽůƵŵŶϭ

ϲϲ͘ϲϳ
hƐĞĨƵů�Ϭ

ϯϯ͘ϯϯ
EŽƚ�

ĐĞƌƚĂŝŶ

dĞĂĐŚĞƌƐ͛�ŽƉŝŶŝŽŶ�ĂďŽƵƚ�
ƵƐĞĨƵůŶĞƐƐ�ŽĨ�dƵƌŶŝƚŝŶ�

� 0RVW�VWXGHQWV�FDQ
W�ZULWH�DVVLJQPHQWV�LQ�WKHLU�RZQ�ZRUGV�
ZKLOH�UHO\LQJ�RQ�FUHGLEOH�VRXUFHV�

� 6RPH�VWXGHQWV�FRS\�HDFK�RWKHU¶V�DVVLJQPHQWV��&ROOXVLRQ��
� 0DQ\�VWXGHQWV�GRQ¶W�NQRZ�KRZ�WR�FRUUHFWO\�FLWH�UHIHUHQFHV�

dĞĂĐŚĞƌƐ͛�ŽƉŝŶŝŽŶ�ĂďŽƵƚ�ƚŚĞ�
ƐƚƵĚĞŶƚƐ͛�ǁƌŝƚŝŶŐ�ƐŬŝůůƐ

ZĞĐŽŵŵĞŶĚĂƚŝŽŶ͗

x /ŶƚĞŐƌĂƚŝŽŶ�ŽĨ�͚d&^�ŝŶ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�/�h�
ƐƚƵĚĞŶƚƐ�ďǇ�ĂĚĚŝŶŐ�ŝƚ�ƚŽ�ŐƌĂĚŝŶŐ�ďŽŽŬ�ŽŶ�
�ůĂĐŬďŽĂƌĚ͘
xKƌŐĂŶŝǌŝŶŐ�Ă�ǁŽƌŬƐŚŽƉ�ŵĂŬĞƐ�ƚŚĞ�ŵŽƐƚ�ŽƵƚ�ŽĨ�
͚dƵƌŶŝƚŝŶ͛�ĨŽƌ�ďŽƚŚ�ƐƚƵĚĞŶƚƐ�ĂŶĚ�ƐƚĂĨĨ͘
xZĂŝƐĞ�ĂǁĂƌĞŶĞƐƐ�ĂďŽƵƚ�͚dƵƌŶŝƚŝŶ͛�ĂŵŽŶŐƐƚ�/�h�
ƐƚĂĨĨ͘

/ŵƉůŝĐĂƚŝŽŶƐ�ĨŽƌ�
ƉƌĂĐƚŝĐĞ

ͻ �ŶƐƵƌŝŶŐ�ƚŚĂƚ�ƉŽƐƚ�ĚĂƚĞƐ�ŽĨ�ĂƐƐŝŐŶŵĞŶƚƐ�ĂƌĞ�
ƉƌĞĐĞĚŝŶŐ�ƚŚĞ�ĚƵĞ�ĚĂƚĞƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĂůůŽǁ�
ƐƚƵĚĞŶƚƐ�ƚŽ�ƌĞƐƵďŵŝƚ�ƚŚĞŝƌ�ǁŽƌŬ͖�ŚĞŶĐĞ�ŐĞƚƚŝŶŐ�
ŵĂǆŝŵƵŵ�ďĞŶĞĨŝƚ�ĨƌŽŵ�ƚŚĞ�ƐŽĨƚǁĂƌĞ͘

ͻ dŽ�ĞǆƉůŽƌĞ�ƚŚĞ�ŝŵƉĂĐƚ�ŽĨ�ƚŚĞ�ƉƌŽƉĞƌ�ƵƐĞ�ŽĨ�
͚dƵƌŶŝƚŝŶ͛�ĂƐ�Ă�ĨĞĞĚďĂĐŬ�ĚĞǀŝĐĞ�ŽŶ�ƚŚĞ�ƐƚƵĚĞŶƚƐ͛�
ĂĐĂĚĞŵŝĐ�ƉĞƌĨŽƌŵĂŶĐĞ͕�ĂŶĚ�ƚŚĞŝƌ�ĂǁĂƌĞŶĞƐƐ�
ĂďŽƵƚ�ƚŚĞ�ǀĂůƵĞ�ŽĨ�ĂĐĂĚĞŵŝĐ�ŝŶƚĞŐƌŝƚǇ͘

ŝŵŵĞĚŝĂƚĞ�
ĨĞĞĚďĂĐŬ

&ƌŝĞŶĚůǇ�ƵƐĞƌ�
ŝŶƚĞƌĨĂĐĞ

/ƚ�ƚĂŬĞƐ�Ϯϰ�ŚŽƵƌƐ�
ƚŽ�ƐƵďŵŝƚ�ĂĨƚĞƌ�
ϯƌĚ ĂƚƚĞŵƉƚƐ

hŶĂǀĂŝůĂďůĞ�ŽĨĨͲ
ůŝŶĞ



$EVWUDFW
dŚĞƌĞ�ŝƐ�Ă�ůĂƌŐĞ�ŐĂƉ�ŝŶ�ŵĂƚŚĞŵĂƚŝĐĂů�ĂĐŚŝĞǀĞŵĞŶƚ�ŽĨ�
ƐƚƵĚĞŶƚƐ�ŽĨ��ƉƉůŝĞĚ�^ƚƵĚŝĞƐ�Θ��ŽŵŵƵŶŝƚǇ�^ĞƌǀŝĐĞ͘�
KŶĞ�ƌĞĂƐŽŶ�ŝƐ�ƚŚĞ�ĚŝǀĞƌŐĞŶĐĞ�ŽĨ�ƚŚĞŝƌ�ĂĐĂĚĞŵŝĐ�ƉĂƚŚƐ�
ŝŶ�ŚŝŐŚ�ƐĐŚŽŽů�;ƐĐŝĞŶĐĞ�Θ�Ăƌƚ�ƉƌŽŐƌĂŵƐͿ͘
/Ŷ�ƚŚŝƐ�ĂĐƚŝŽŶ�ƌĞƐĞĂƌĐŚ�ƉƌŽũĞĐƚ͕�/�ŝŵƉůĞŵĞŶƚ�ƚĞĂŵͲ
ďĂƐĞĚ�ůĞĂƌŶŝŶŐ�;d�>Ϳ�΀Ϯ΁�ĂƉƉƌŽĂĐŚ�ŝŶ��ƐĞůĞĐƚŝǀĞ�ƚŽƉŝĐƐ�
ŝŶ�ŵǇ�ĐůĂƐƐĞƐ͘�dŚĞ�ƌĞƐƵůƚƐ�ƐŚŽǁ�Ă�ƌĞŵĂƌŬĂďůĞ�
ŝŵƉƌŽǀĞŵĞŶƚ�ŝŶ�ƚŚĞ�ƐƚƵĚĞŶƚƐ͛�ĞŶŐĂŐĞŵĞŶƚ͘

5HIHUHQFHV
ϭ͘�ŚƚƚƉƐ͗ͬͬǁǁǁ͘ĞĚƵĐĂƚŝŽŶĐŽƌŶĞƌ͘ ĐŽŵͬƚŚĞͲ
ůĞĂƌŶŝŶŐͲƉǇƌĂŵŝĚ͘Śƚŵů
Ϯ͘�EĂŶĞƐ͕�<ĂůŵĂŶ�D͘�Η��ŵŽĚŝĨŝĞĚ�ĂƉƉƌŽĂĐŚ�ƚŽ�
ƚĞĂŵͲďĂƐĞĚ�ůĞĂƌŶŝŶŐ�ŝŶ�ůŝŶĞĂƌ�ĂůŐĞďƌĂ�
ĐŽƵƌƐĞƐ͘Η /ŶƚĞƌŶĂƚŝŽŶĂů�:ŽƵƌŶĂů�ŽĨ�
DĂƚŚĞŵĂƚŝĐĂů��ĚƵĐĂƚŝŽŶ�ŝŶ�^ĐŝĞŶĐĞ�ĂŶĚ�
dĞĐŚŶŽůŽŐǇ ϰϱ͘ϴ�;ϮϬϭϰͿ͗�ϭϮϬϴͲϭϮϭϵ͘
��ŚƚƚƉ͗ͬͬǁǁǁ͘ƚůƌŝ͘ŽƌŐ͘ŶǌͬƐŝƚĞƐͬĚĞĨĂƵůƚͬĨŝůĞƐͬƉƌŽũ
ĞĐƚƐͬ,ŽǁйϮϬƚŽйϮϬ'ƵŝĚĞйϮϬϭйϮϬͲ
йϮϬ/ŵƉůĞŵĞŶƚйϮϬƚĞĂŵͲ
ďĂƐĞĚйϮϬůĞĂƌŶŝŶŐ͘ƉĚĨ

2YHUYLHZ
&ROOHJH�RI�$SSOLHG�6WXGLHV�	�&RPPXQLW\�6HUYLFH�
�&2$6&6��DFFHSWV�VWXGHQWV�IURP�ERWK�VFLHQFH�DQG�
DUW�SURJUDPV��&ODVVURRPV�DUH�PL[HG�RI�VWXGHQWV�RI�
ERWK�EDFNJURXQGV��)LUVW�\HDU�VWXGHQWV�DUH�UHTXLUHG�WR��
WDNH�WZR�FRUH�FRXUVHV�LQ�PDWKHPDWLFV��7KH�ILUVW�RQH�
LV�3ULQFLSOH�RI�0DWKHPDWLFV��0DWK������ZKLFK�
LQFOXGHV�NLQG�RI�UHSHDWHG�WRSLFV�IRU�VWXGHQWV�RI�
VFLHQFH�EDFNJURXQG���+RZHYHU��WKH\�DUH�QHZ�DQG�
LQWHQVH��IRU�VWXGHQWV�RI�DUW�EDFNJURXQG��7KLV�UHVXOWV�
LQ�D�ODUJH�JDS�LQ�WKHLU�PDWKHPDWLFDO�XQGHUVWDQGLQJ�
DQG�KHQFH�WKHLU�SHUIRUPDQFH��WKH�JUDGHV�DUH�HLWKHU�
WRR�KLJK�RU�WRR�ORZ��
6WXGLHV�VKRZV�WKDW�����RI�OHDUQLQJ�FDQ�EH�DFKLHYHG�
WKURXJK�GLVFXVVLRQ�JURXSV��DQG�����RI�LW�FDQ�EH�
DFKLHYHG�E\�WHDFKLQJ�RWKHUV�>�@��%DVHG�RQ�WKDW��,¶YH�
FKRVHQ�7%/�DSSURDFK�WR�EH�LPSOHPHQWHG�LQ�P\�PDWK�
FODVVHV�

)XWXUH�'HYHORSPHQW

5HVHDUFK�$FWLYLW\ ,PSDFW
ඹ 7KH DFWXDO SHULRG RI LPSOHPHQWLQJ

7%/ VR IDU ZDV RQO\ WZR ZHHNV� VR
WKH LPSDFW LV QRW FOHDU \HW�
+RZHYHU� PRVW RI 7%/ FODVV ZHUH
DFWLYH DQG HQJDJHG FRPSDUHG WR
SUHYLRXV WHUP�

ය 7%/�SRVLWLYHO\�DIIHFWV�QRW�RQO\�
VWXGHQW�OHDUQLQJ�VNLOOV��EXW�DOVR��
WKHLU�WHDFKLQJ�DQG�FRPPXQLFDWLRQ�
VNLOOV�

5HVHDUFK$LPV

��
7R�ULVH�WKH�XQGHUVWDQGLQJ�OHYHO�RI�
PDWKHPDWLFV�LQ�&2$6&6�

��
7R�LPSURYH�VWXGHQW�HQJDJHPHQW�LQ�PDWK�
FODVVHV�

��
7R�GHFUHDVH�WKH�VWDQGDUG�GHYLDWLRQ�RI�PDWK�
VFRUHV�

dŽ�ĐŽŶƚŝŶƵĞ�
ǁŽƌŬŝŶŐ�ŽŶ�
d�>�ŵĞƚŚŽĚ�
ƵŶƚŝů�ƚŚĞ�
ŵŝĚƚĞƌŵ�ƚŽ�
ƐĞĞ�ƚŚĞ�ŝŵƉĂĐƚ�
ŽŶ�ƚŚĞ�ĞǆĂŵ�
ƐĐŽƌĞƐ͘

^ŚŽƌƚͲdĞƌŵ
dŽ�ŝŶƚĞŐƌĂƚĞ�
ŽƚŚĞƌ�ƐƚƵĚĞŶƚͲ
ĐĞŶƚĞƌĞĚ�
ƚĞĂĐŚŝŶŐ�
ŵĞƚŚŽĚƐ�
ĂůŽŶŐƐŝĚĞ�d�>͘

DĞĚŝƵŵͲdĞƌŵ
dŽ�ĐŽŶƚŝŶƵĞ�
ƌĞƐĞĂƌĐŚ�ĨŽƌ�
ƚĞĂĐŚŝŶŐ�
ƐƚƌĂƚĞŐŝĞƐ�ƚŽ�
ŝŵƉƌŽǀĞ�
ƐƚƵĚĞŶƚƐ�
ƵŶĚĞƌƐƚĂŶĚŝŶŐ�
ŽĨ�ŵĂƚŚ͘

>ŽŶŐͲdĞƌŵ

,PSOHPHQWLQJ�7HDP�%DVHG�/HDUQLQJ�$SSURDFK�WR�,PSURYH�WKH�
0DWKHPDWLFDO�$FKLHYHPHQWV�LQ�&ROOHJH�RI�$SSOLHG�6WXGLHV�	�

&RPPXQLW\�6HUYLFH
$]KDU�$OKDPPDOL��$VVLVWDQW�3URIHVVRU

&ROOHJH�RI�$SSOLHG�6WXGLHV�	�&RPPXQLW\�6HUYLFH�

2XWFRPHV

ZĞŵĂƌŬĂďůĞ�ŝŵƉƌŽǀĞŵĞŶƚ�ŝŶ�ƐƚƵĚĞŶƚƐ͛�ĞŶŐĂŐĞŵĞŶƚ�ŝŶ�
ĐůĂƐƐ͘

ZĞĂƐŽŶĂďůĞ�ƐĐŽƌĞƐ�ŝŶ�d�>�ĂƐƐŝŐŶŵĞŶƚƐ͘

^ŽŵĞ�ƐƚƵĚĞŶƚƐ�ĨĂĐĞ�ĚŝĨĨŝĐƵůƚŝĞƐ�ŝŶ�ƌĞĂĚŝŶŐ�ŵĂƚŚ�ƚĞǆƚďŽŽŬƐ�
ďǇ�ƚŚĞŝƌ�ŽǁŶ͘

^ŽŵĞ�ŚŝŐŚͲůĞǀĞů�ƐƚƵĚĞŶƚƐ�ƉƌĞĨĞƌ�ƚŽ�ǁŽƌŬ�ŝŶĚŝǀŝĚƵĂůůǇ͘

>ĞĂƌŶŝŶŐ�/ŶǀĞŶƚŝŽŶ
ͻ dĞĂŵͲ�ĂƐĞĚ�>ĞĂƌŶŝŶŐ;d�>Ϳ�
�ƉƉƌŽĂĐŚ�

�ƉƉůŝĐĂƚŝŽŶƐ

ͻ �ůĂƐƐĞƐ�ĂƌĞ�ĚŝǀŝĚĞĚ�ŝŶƚŽ�ƐŵĂůů�
ĚŝǀĞƌƐĞ�ŐƌŽƵƉƐ�ƚŚĂƚ�ŝŶǀŽůǀĞ�
ƐƚƵĚĞŶƚƐ�ŽĨ�ǀĂƌŝĞƚǇ�ůĞǀĞůƐ�ĂŶĚ�
ĚŝĨĨĞƌĞŶƚ�ďĂĐŬŐƌŽƵŶĚƐ͘

ͻ ^ƚƵĚĞŶƚƐ�ĂƌĞ�ĂƐŬĞĚ�ƚŽ�ĚŽ�ƐŽŵĞ�
ƌĞĂĚŝŶŐ�ďĞĨŽƌĞ�ĐŽŵŝŶŐ�ƚŽ�ĐůĂƐƐ͘

ͻ /Ŷ�ĐůĂƐƐ͕�ƐƚƵĚĞŶƚƐ�ĂƌĞ�ĂƐŬĞĚ�ƚŽ�ĚŽ�
ĂŶ�ĂƐƐŝŐŶŵĞŶƚ�ŝŶĚŝǀŝĚƵĂůůǇ͕ �ĂŶĚ�
ƚŚĞŶ�ƚŽ�ƐŚĂƌĞ�ĂŶĚ�ĚŝƐĐƵƐƐ�ƚŚĞ�
ƌĞƐƵůƚƐ�ǁŝƚŚŝŶ�ƚŚĞŝƌ�ŐƌŽƵƉƐ͘���

ͻ /�ŵŽŶŝƚŽƌ�ƚŚĞŝƌ�ǁŽƌŬ͕�ĂŶĚ�ƚŚĞŶ�
ŐŝǀĞ�Ă�ŵŝŶŝͲůĞĐƚƵƌĞ�ƚŽ�ĐůĂƌŝĨǇ�ƚŚĞ�
ĐŽŶĐĞƉƚƐ�ĂŶĚ�ĞŵƉŚĂƐŝǌĞ�ƚŚĞ�
ĐŽŵŵŽŶ�ŵŝƐƚĂŬĞƐ�ĂŶĚ�
ĚŝĨĨŝĐƵůƚŝĞƐ͘�

�ŶĂůǇƐŝƐ�dŽŽů

dĞƐƚ�ƐĐŽƌĞ�ĐŚĂƌƚƐ͕�ďĂƌ�ŐƌĂƉŚƐ͕�ůŝŶĞ�
ŐƌĂƉŚƐ͕�ĂŶĚ�ŽďƐĞƌǀĂƚŝŽŶƐ͘�

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

ϰϭ

ϭϲ

ϯϱ
ϯϯ

ϰϮ

Ϭ

ϱ

ϭϬ

ϭϱ

ϮϬ

Ϯϱ

ϯϬ

ϯϱ

ϰϬ

ϰϱ

& � � � �

E
Ƶŵ

ďĞ
ƌ�Ž

Ĩ�^
ƚƵ
ĚĞ

Ŷƚ
Ɛ

'ƌĂĚĞƐ

ϭƐƚ ƚĞƌŵ�ϮϬϭϵͲϮϬϮϬ�DĂƚŚ�ϭϭϬ�DŝĚƚĞƌŵ��ǆĂŵ�'ƌĂĚĞƐ�
;�ĞĨŽƌĞ�d�>�/ŵƉůĞŵĞŶƚĂƚŝŽŶͿ�

Ϭ

Ϯ

ϰ

ϲ

ϴ

ϭϬ

ϭϮ

ϭϰ

E
Ƶŵ

ďĞ
ƌ�Ž

Ĩ�^
ƚƵ
ĚĞ

Ŷƚ
Ɛ

'ƌĂĚĞƐ

'ƌĂĚĞƐ�ŽĨ�d�>��ƐƐŝŐŶŵĞŶƚ�ϭ�;ϮŶĚ�ƚĞƌŵ�ϮϬϭϵͲϮϬϮϬͿ�



$EVWUDFW
,Q SK\VLRORJ\� XQGHUVWDQGLQJ WKH UROH RI YDULRXV SRVLWLRQV
RI WKH JDWHV RI YROWDJH LRQ FKDQQHOV GXULQJ DFWLRQ
SRWHQWLDO LV D UHDO FKDOOHQJH IRU VWXGHQWV DQG LQVWUXFWRUV
7KLV VWXG\ ZDV XQGHUWDNHQ WR DVVHVV WKH SHUFHSWLRQ RI
VWXGHQWV UHJDUGLQJ WKH XVH RI UROH SOD\LQJ VLPXODWLRQ RI
GLIIHUHQW SRVLWLRQV RI WKH JDWHV RI LRQ FKDQQHOV GXULQJ
DFWLRQ SRWHQWLDO� 7KH VWXG\ ZDV FRQGXFWHG RQ ��
XQGHUJUDGXDWH DSSOLHG PHGLFDO VFLHQFH VWXGHQWV IURP
QHXURVFLHQFH GHSDUWPHQW � $IWHU WKH UROH SOD\LQJ VHVVLRQ
$OO VWXGHQWV FRPSOHWHG D TXHVWLRQQDLUH DERXW WKHLU
SHUFHSWLRQV UHJDUGLQJ WKH XVH RI UROH SOD\LQJ DSSURDFK�
7KH VWXG\ UHYHDOHG WKDW PDMRULW\ RI VWXGHQWV �1 ���
������� SHUFHLYHG WKH VLPXODWLRQ VHVVLRQ SRVLWLYHO\ E\
PHQWLRQLQJ WKDW VLPXODWLRQ VHVVLRQ LV XVHIXO DQG RQO\ �
VWXGHQWV ������� PHQWLRQ WKDW LW ZDV QRW XVHIXO �$OVR� ��
VWXGHQWV �������� OLNHG WR SDUWLFLSDWH ��� VWXGHQWV GLG
QRW SDUWLFLSDWH GXH WR VK\QHVV DQG � VWXGHQWV VKRZHG
QR LQWHUHVW QHLWKHU WR SDUWLFLSDWH QRU WR ZDWFK WKH
VLPXODWLRQ�

5HIHUHQFHV
ϭ͘ <Žůď �z ĂŶĚ <Žůď �� ;ϮϬϬϱͿ͘ >ĞĂƌŶŝŶŐ ƐƚǇůĞƐ ĂŶĚ

ůĞĂƌŶŝŶŐ ƐƉĂĐĞƐ͗ �ŶŚĂŶĐŝŶŐ ĞǆƉĞƌŝĞŶƚŝĂů ůĞĂƌŶŝŶŐ ŝŶ
ŚŝŐŚĞƌ ĞĚƵĐĂƚŝŽŶ͘ �ĐĂĚĞŵǇ ŽĨ DĂŶĂŐĞŵĞŶƚ
>ĞĂƌŶŝŶŐ Θ �ĚƵĐĂƚŝŽŶ͘ ϰ͗ϭϵϯͲϮϭϮ͘

Ϯ͘ sĂŶ DĞŶƚƐ D ;ϭϵϴϰͿ͘ dŚĞ ĞĨĨĞĐƚŝǀĞ ƵƐĞ ŽĨ ƌŽůĞͲƉůĂǇŝŶŐ ŝŶ
ƚŚĞ ĐůĂƐƐƌŽŽŵ͘ /Ŷ͗ ZŽůĞƐ ĂŶĚ ZŽůĞͲWůĂǇŝŶŐ ;ƉƉ͘ ϱϳϱͲ ϴϮͿ͘
h<͗ <ŽŐĂŶ >ƚĚ͘

ϯ͘ ,Ƶůů͕ <͘ >͘ ;ϮϬϭϲͿ͘ hƐŝŶŐ ZŽůĞͲWůĂǇŝŶŐ ^ŝŵƵůĂƚŝŽŶƐ ƚŽ
dĞĂĐŚ ZĞƐƉŝƌĂƚŽƌǇ WŚǇƐŝŽůŽŐǇ͘ ,�W^ �ĚƵĐĂƚŽƌ͕ ϮϬ͕ ϱͲ
ϭϱ͘

2YHUYLHZ
,Q PHGLFDO HGXFDWLRQ �WKHUH LV D JURZLQJ GHPDQG IRU
DFWLYH OHDUQLQJ PHWKRGV� 5ROH�SOD\ LV RQH RI VXFK
PHWKRGV ZKLFK WDNHV SODFH LQ DOO IRXU OHDUQLQJ
HQYLURQPHQWV ³IHHOLQJ� WKLQNLQJ� ZDWFKLQJ DQG GRLQJ´
���� 5ROH�SOD\ LV DOVR KLJKO\ PRWLYDWLQJ DQG LW FDQ
SURYLGH LPPHGLDWH IHHGEDFN ���� DQG LQYROYHV WZR
SRWHQWLDO PRGHV RI LQYROYHPHQW ± FRJQLWLYH DQG
SK\VLFDO ��� �

5ROH�SOD\ VLPXODWLRQ PD\ EH KHOSIXO LQ FODULILFDWLRQ
WKH UROH RI YROWDJH JDWHG LRQ FKDQQHOV LQ DFWLRQ SRWHQWLDO
JHQHUDWLRQ ZKLFK LV FRQVLGHUHG SHUSOH[LQJ WR VWXGHQWV �
6R� WKLV VWXG\ ZDV FRQGXFWHG WR DVVHVV WKH
SHUFHSWLRQ RI QHXURVFLHQFH VWXGHQWV WRZDUGV WKH XVH
RI UROH SOD\LQJ WR WHDFK DQG OHDUQ KRZ YROWDJH JDWHG
LRQ FKDQQHOV SDUWLFLSDWH LQ DFWLRQ SRWHQWLDO JHQHUDWLRQ

)XWXUH�'HYHORSPHQW

5HVHDUFK�$FWLYLW\
:KDW� 7KLV VWXG\ HYDOXDWHV WKH VWXGHQWV SHUFHSWLRQ RI
XVHIXOQHVV DQG HIIHFWLYHQHVV RI UROH SOD\LQJ LQ WHDFKLQJ DQG
OHDUQLQJ WKH UROH RI YROWDJH JDWHG LRQ FKDQQHOV LQ DFWLRQ
SRWHQWLDO JHQHUDWLRQ �
+RZ�
� )RU VLPXODWLRQ VHVVLRQ �HDFK VWXGHQW ZDV SURYLGHG ZDV D

VLJQ LQGLFDWLQJ WKHLU UROH �P JDWH �K JDWH �Q JDWH � 9ROWDJH
JDWHG 1D DQG . FKDQQHOV�

� 6WXGHQWV ZHUH GLYLGHG LQWR SDUWLFLSDQWV DQG DGYLVRUV
� 3DUWLFLSDQWV ZHUH UHFUXLWHG LQ SDLUV �RQH DFWV E\ KLV KDQG

DV WKH FKDQQHO ZDOO� DQG WKH RWKHU VWXGHQW KDQGV DFW DV
WKH JDWHV RI WKH FKDQQHO

� $IWHU VLPXODWLRQ WKHUH ZDV D GHEULHILQJ OHFWXUH DQG
GLVFXVVLRQ �7KHQ IROORZHG E\ WKH )HHGEDFN TXHVWLRQQDLUH
�

,PSDFW

ϭ͘��ĐƚƵĂůůǇ�ďŽƚŚ ŽĨ�
ƚŚĞ�ƐŝŵƵůĂƚŝŽŶ�ĂŶĚ�
ƉĂƌƚŝĐŝƉĂƚŝŽŶ�ŚĞůƉƐ�
ŵĞ�ĂƐ�Ă�ƐƚƵĚĞŶƚ͘

Ϯ͘�ZŽůĞ�ƉůĂǇŝŶŐ�ŝƐ�
ŚŝŐŚůǇ�ŵŽƚŝǀĂƚŝŶŐ�
ĂŶĚ�ƉƌŽǀŝĚĞƐ�
ŝŵŵĞĚŝĂƚĞ�
ĨĞĞĚďĂĐŬ�ĨƌŽŵ�
ƐƚƵĚĞŶƚƐ

ϭ͘�tŚĞŶ�ƌŽůĞ�
ƉůĂǇƐ�ĂƌĞ�
ƵŶƐƚƌƵĐƚƵƌĞĚ�ĂŶĚ�
ƵŶƉůĂŶŶĞĚ�͕�
ĂĐƚŝǀĞ�ůĞĂƌŶŝŶŐ�
ĚŽĞƐ�ŶŽƚ�
ŶĞĐĞƐƐĂƌǇ�ŽĐĐƵƌƐ͘

Ϯ͘/�ĚŝĚ�ŶŽƚ�ůŝŬĞ�
ĚĞďƌŝĞĨŝŶŐ�ƐĞƐƐŝŽŶ

5HVHDUFK$LPV

��
� 7R PHDVXUH VWXGHQWV¶ SHUFHSWLRQV RQ WKH

XVHIXOQHVV DQG HIIHFWLYHQHVV RI UROH SOD\LQJ

VLPXODWLRQ IRU DFWLYH OHDUQLQJ

dŚĞ ŝŶƐƚƌƵĐƚŽƌ
ƐŚŽƵůĚ ƚĂŬĞ ŵŽƌĞ
ƚŝŵĞ ĨŽƌ
ĞǆƚĞŶƐŝǀĞ
ĚĞďƌŝĞĨŝŶŐ

�ƐƐĞƐƐ ƉĞƌĐĞƉƚŝŽŶ
ďǇ ƉƌĞͲ ĂŶĚ ƉŽƐƚͲ
ŵĂŶĞƵǀĞƌ ƚĞƐƚ

^ŚŽƌƚͲdĞƌŵ

ϭͲ�ƉƉůŝĐĂƚŝŽŶ
ŽĨ ƌŽůĞ ƉůĂǇŝŶŐ
ŝŶ ŵŽƌĞ ƚŽƉŝĐƐ
ĚƵƌŝŶŐ
ƉŚǇƐŝŽůŽŐǇ
ƚĞĂĐŚŝŶŐ

DĞĚŝƵŵͲdĞƌŵ

�ƐƐĞƐƐ�ůŽŶŐ�ƚĞƌŵ�
ĞĨĨĞĐƚƐ�ŽĨ�ƌŽůĞ�
ƉůĂǇŝŶŐ

�ŽŶĚƵĐƚ�ŵŽƌĞ�
ƐƚƵĚŝĞƐ�ƚŽ�
ĐŽŵƉĂƌĞ�
ďĞƚǁĞĞŶ�
ƉĞƌĐĞƉƚŝŽŶ�ŽĨ�
ƉĂƌƚŝĐŝƉĂŶƚƐ�ĂŶĚ�
ĂĚǀŝƐŽƌƐ

>ŽŶŐͲdĞƌŵ

8QGHUVWDQGLQJ�WKH�UROH�RI�YROWDJH�JDWHG�LRQ�FKDQQHOV�LQ�DFWLRQ�SRWHQWLDO�JHQHUDWLRQ�����

D�UROH�SOD\�DSSURDFK

'U��0RKDPHG�6DODPD��$VVLVWDQW�SURIHVVRU��,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

&ROOHJH�2I�$SSOLHG�0HGLFDO�6FLHQFHV�LQ�-XEDLO

2XWFRPHV
7KH VWXGHQWV IHOW WKDW UROH�SOD\ ZDV HIIHFWLYH ZKHWKHU
WKH\ DFWHG DV D SDUWLFLSDQW RU ZDWFKHG WKH VLPXODWLRQ�
%DVHG RQ WKH VWXGHQWV¶ IHHGEDFN� WKH IROORZLQJ DUH WKH
PRVW LPSRUWDQW RXWFRPH RI VWXGHQW SHUFHSWLRQ
UHJDUGLQJ WKLV VLPXODWLRQ �

� WĂƌƚŝĐŝƉĂƚŝŽŶ��ŚĞůƉƐ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ƚŚĞ�ƉƌŽĐĞƐƐ�ďĞƚƚĞƌ�ƚŚĂŶ�
ǁĂƚĐŚŝŶŐ�ŝƚ͘;ϵϭ͘ϭϳйͿ�;ϯϭ�ƐƚƵĚĞŶƚƐͿ

� �ĞĐĂƵƐĞ�ŽĨ�ƐŚǇŶĞƐƐ�͕�/�ĚŽŶΖƚ�ůŝŬĞ�ƚŽ�ƉĂƌƚŝĐŝƉĂƚĞ��;ϮϱйͿ������������
;ϭϭ�ƐƚƵĚĞŶƚƐͿ

� /�Ăŵ�ŶŽƚ�ŝŶƚĞƌĞƐƚĞĚ�ƚŽ�ƉĂƌƚŝĐŝƉĂƚĞ�Žƌ�ǁĂƚĐŚ�ƐŝŵƵůĂƚŝŽŶ�
;ϰ͘ϱйͿ�;Ϯ�ƐƚƵĚĞŶƚƐͿ

>ĞĂƌŶŝŶŐ�
/ŶǀĞŶƚŝŽŶ

ͻ �ĐƚŝǀĞ�ůĞĂƌŶŝŶŐ�ƐƚƌĂƚĞŐǇ

�ƉƉůŝĐĂƚŝŽŶƐ ͻ ZŽůĞ�ƉůĂǇŝŶŐ�ƐŝŵƵůĂƚŝŽŶ

�ŶĂůǇƐŝƐ�dŽŽů ͻ YƵĞƐƚŝŽŶŶĂŝƌĞ

WŽƐŝƚŝǀĞ�Θ�EĞŐĂƚŝǀĞ

� tĂƚĐŚŝŶŐ�ƚŚĞ�ƐŝŵƵůĂƚŝŽŶ�ŝƐ�ŵŽƌĞ�ƵƐĞĨƵů�ƚŚĂŶ�ƉĂƌƚŝĐŝƉĂƚŝŽŶ�
;ϰϬ͘ϵϬйͿ�;ϭϴ�ƐƚƵĚĞŶƚƐͿ

� /�ĚŽŶΖƚ�ŵŝŶĚ�ƉĂƌƚŝĐŝƉĂƚŝŶŐ�ďƵƚ�ŽŶůǇ�ĚƵƌŝŶŐ�ůĂď͘�ŚŽƵƌƐ��ŶŽƚ��ŝŶ�
ůĞĐƚƵƌĞ�;ϮϮ͘ϵϬйͿ�;ϭϬ�ƐƚƵĚĞŶƚƐͿ



$EVWUDFW
7KH VFLHQWLILF UHVHDUFK LV RQH RI WKH LPSRUWDQW
WKHPHV RI XQLYHUVLWLHV IRU DFKLHYLQJ ���� YLVLRQ�
,Q WKH FRPSXWHU VFLHQFH GHSDUWPHQW DW WKH
FROOHJH RI VFLHQFH DQG KXPDQLWLHV LQ -XEDLO� WKH
VFLHQWLILF UHVHDUFK PHWKRGV DUH UDUHO\ DSSOLHG
DQG WKH QXPEHU RI LQGH[HG UHVHDUFK SXEOLFDWLRQV
LV YHU\ ORZ� 7R DGGUHVV WKLV SUREOHP� , SURSRVH
LQWHJUDWLQJ UHVHDUFK SODQ LQWR WKH XQGHUJUDGXDWH
FRXUVHV� 7KLV SODQ LV VHWWLQJ JUDGXDOO\ IURP OHYHO
WR OHYHO DQG LQWHJUDOO\ ZLWKLQ WKH OHYHO FRXUVHV�
7KH JRDO RI WKLV DFWLRQ UHVHDUFK LV WR HYDOXDWH WKH
VWXG\ RI LQWHJUDWLQJ WKH VFLHQWLILF UHVHDUFK SODQ
LQWR WKH XQGHUJUDGXDWH FRXUVHV RI FRPSXWHU
VFLHQFH GHSDUWPHQW� 7R GR VR� WKH TXHVWLRQQDLUH
RI WHQ TXHVWLRQV KDV EHHQ GHVLJQHG DQG
GLVWULEXWHG WR WKH OHFWXUHUV RI WKH FRPSXWHU
VFLHQFH GHSDUWPHQW� 7KH VWXG\ VKRZV WKDW WKH
VFLHQWLILF UHVHDUFK VNLOOV RI VWXGHQWV DUH LPSURYHG
ZLWK DERXW ��� RI SRVLWLYH UHVSRQVHV�

)XWXUH�'HYHORSPHQW

7KH�,QWHJUDWLRQ�3ODQ
6WXGHQWV DUH JXLGHG WKURXJK WKH VFLHQWLILF
UHVHDUFK PHWKRG E\ WDNLQJ RQH VWHS DW D OHFWXUH
DQG XQGHUWDNLQJ RQH DFWLYLW\ WR KHOS VWXGHQWV WR
XQGHUVWDQG WKLV VWHS RI WKH VFLHQWLILF UHVHDUFK
PHWKRG�
)RU H[DPSOH� IRU ZULWLQJ D OLWHUDWXUH UHYLHZ DERXW
VSHFLILF WRSLF� WKH OHFWXUHU DVVLJQV D PD[LPXP RI
WHQ PLQXWHV LQ WKH OHFWXUH WR WHDFK VWXGHQWV ZKDW
LV D OLWHUDWXUH UHYLHZ DQG KRZ WR ZULWH LW� $IWHU WKDW�
D VHOI�OHDUQLQJ DFWLYLW\ VKRXOG EH JLYHQ WR WKH
VWXGHQWV WR H[SORUH PRUH DERXW ERWK WKH VFLHQWLILF
UHVHDUFK PHWKRG DQG WRSLFV�
6WXGHQWV ZLOO VXEPLW WKHLU GUDIWV UHJXODUO\ WR WKHLU
OHFWXUHUV DQG WKH OHFWXUHUV ZLOO SURYLGH D IHHGEDFN
WR WKHP�

,PSDFW
7KH LPSDFWV RI LQWHJUDWLQJ D UHVHDUFK SODQ WR
WKH FRXUVH SODQ IRU RQO\ RQH VHPHVWHU DUH�

� 6WDUWLQJ VFLHQWLILF UHVHDUFK ZRUNVKRSV
LQ WKH FRPSXWHU VFLHQFH GHSDUWPHQW�

� ,QFUHDVLQJ WKH QXPEHU RI VWXGHQWV¶
SXEOLFDWLRQV LQ 6FRSXV�

� ,QFUHDVLQJ WKH QXPEHU RI VWXGHQWV¶
VFLHQWLILF UHVHDUFK DFWLYLWLHV�

5HVHDUFK$LPV

7KH DLP RI WKLV DFWLRQ UHVHDUFK LV WR HYDOXDWH
WKH HIILFLHQF\ RI LQWHJUDWLQJ D VFLHQWLILF UHVHDUFK
SODQ LQWR XQGHUJUDGXDWH FRXUVHV� 7R DFKLHYH
WKLV DLP� D TXHVWLRQQDLUH KDV EHHQ FRQGXFWHG�

,QWHJUDWLQJ�$�6FLHQWLILF�5HVHDUFK�3ODQ�LQWR�
8QGHUJUDGXDWH�&RXUVHV

'DELDK�$��$OERDQHHQ��$VVLVWDQW�3URIHVVRU
&ROOHJH�RI�6FLHQFH�DQG�+XPDQLWLHV�LQ�-XEDLO

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

ϭϬ�ŵŝŶƵƚĞƐ�ŝŶ�ƚŚĞ�ůĞĐƚƵƌĞ

^ĞůĨͲůĞĂƌŶŝŶŐ�ĂĐƚŝǀŝƚǇ

^Ƶďŵŝƚ�ĚƌĂĨƚ

'ŝǀĞ�Ă�ĨĞĞĚďĂĐŬ &ROOHFW�
VWXGHQWV¶�
RSLQLRQV

6WXG\�
WKH�

REVWDFOH
V

,PSURYH�
WKH�

SURFHVV

Ϭ ϭϭ

Ϯ ϳ

ϱ ϲϴ

YƵĞƐƚŝŽŶŶĂŝƌĞ

�ĂƚĂ�ĐŽůůĞĐƚŝŽŶ

ϭϬ

EŽ͘�ŽĨ�ƋƵĞƐƚŝŽŶƐ

ϭϯ

dĂƌŐĞƚ

2XWFRPHV

0RWLYDWLRQ

6FLHQWLILF UHVHDUFK FDQ HQULFK DQG LPSURYH WKH
WHDFKLQJ DQG OHDUQLQJ SURFHVV� +RZHYHU�
LQWHJUDWLQJ UHVHDUFK PHWKRGV LQWR WHDFKLQJ
SURFHVV LV FKDOOHQJLQJ� ,Q WKH FRPSXWHU VFLHQFH
GHSDUWPHQW� WKHUH LV D ODFN RI DSSO\LQJ WKH
VFLHQWLILF UHVHDUFK VNLOOV RQ FRXUVHV� +HQFH� WKH
PRWLYDWLRQ EHKLQGV WKLV LQWHJUDWLRQ LV WHDFKLQJ
XQGHUJUDGXDWH VWXGHQWV WKH EDVLF VNLOOV LQ WKH
VFLHQWLILF UHVHDUFK PHWKRG E\ GRLQJ DQG
UHIOHFWLQJ�

zĞƐ

EŽ
DĂǇďĞ

zĞƐ
EŽ

DĂǇďĞ

zĞƐ
EŽ

DĂǇďĞ

/ŶĐƌĞĂƐĞ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ĐŽůůĂďŽƌĂƚŝŽŶ�ďĞƚǁĞĞŶ�ůĞĐƚƵƌĞƌƐ�
ĂŶĚ�ƐƚƵĚĞŶƚƐ͘�

/ŶĐƌĞĂƐĞ�ƚŚĞ�ƐĞůĨͲůĞĂƌŶŝŶŐ�ƐŬŝůůƐ�ĨŽƌ�ƐƚƵĚĞŶƚƐ͘

/ŶĐƌĞĂƐĞ�ƚŚĞ�ƐĐŝĞŶƚŝĨŝĐ�ƌĞƐĞĂƌĐŚ�ƐŬŝůůƐ�ĨŽƌ�ƐƚƵĚĞŶƚƐ͘

zĞƐ

DĂǇďĞ

zĞƐ
EŽ

/ŶĐƌĞĂƐĞ�ƚŚĞ�ĐƌŝƚŝĐĂů�ƚŚŝŶŬŝŶŐ�ĂŶĚ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ ƐŬŝůůƐ�
ĨŽƌ�ƐƚƵĚĞŶƚƐ͘�



h�������

7KLV LV DQ DFWLRQ UHVHDUFK LQ ZKLFK �QG \HDU
GHQWDO VWXGHQWV FROODERUDWHG LQ JURXSV WR
GHVLJQ D PRGHO WKDW FOHDUO\ GHPRQVWUDWH WKH
VWUXFWXUH RI RQH PLFUR�RUJDQLVP� $OO PRGHOV
ZHUH SUHVHQWHG LQ DQ H[KLELWLRQ DQG WKH\ ZHUH
DVVHVVHG E\ SHHUV DQG IDFXOW\ PHPEHUV IURP
RWKHU FRXUVHV IRU LQQRYDWLRQ� DXWKHQWLFLW\� DQG
FUHDWLYLW\� 7KH DSSURDFK ZDV DSSUHFLDWHG E\
VWXGHQWV� IDFXOW\ PHPEHUV DQG FROOHJH
OHDGHUVKLS�

v�������
7DVN�EDVHG OHDUQLQJ �7%/� LV DQ DFWLYH
VWXGHQW�FHQWHUG OHDUQLQJ VWUDWHJ\ WKDW
HPSRZHUV VWXGHQWV IRU DXWRQRP\�
FRQVWUXFWLYH LQYHVWLJDWLRQV� JRDO�VHWWLQJ�
FROODERUDWLRQ� FRPPXQLFDWLRQ DQG UHIOHFWLRQ�
0LFURELRORJ\ DQG ,PPXQRORJ\ FRXUVH XVHG WR
KDYH ORZ SHUIRUPDQFH DQG VDWLVIDFWLRQ
DPRQJ GHQWDO VWXGHQWV� 7KHUH¶V D QHHG WR
LQWURGXFH DQ LQQRYDWLYH DSSURDFK IRU WHDFKLQJ
DQG OHDUQLQJ�

7DVN�%DVHG�/HDUQLQJ�LQ�0LFURELRORJ\
'RDD 0RVWDID�$O�(UDN\��3K'��0%$
&ROOHJH�RI�'HQWLVWU\�

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

y������

6WXGHQWV OHDUQLQJ ZDV YDOLGDWHG E\ WKHLU
JUDGHV DQG DELOLW\ WR H[SODLQ WKH VWUXFWXUH RI
WKH RUJDQLVP WR WKHLU SHHUV� ,Q UHVSRQVH WR D
VXUYH\� WKH\ KDYH GHPRQVWUDWHG WKHLU
H[FLWHPHQW DQG PRWLYDWLRQ LQ WKH IRUP RI WKH
IROORZLQJ VDPSOH TXRWHV�

0\�YLHZ�KDV�
FKDQJHG�����GHJUHHV�

$ERXW��
PLFURRUJDQLVPV��

,�OLNH�UHFHLYLQJ�
IHHGEDFN�DQG�
DSSUHFLDWLRQ WR�

RXU��WHDPV��HIIRUWV

,¶YH�OHDUQHG�
WKLQJV�WKDW�,�
FRXOGQ¶W�OHDUQ�

DORQH��

:H�XVHG�WKH�
PRGHO�WR�FODULI\�WKH�

FRQFHSW�

,�JDLQHG�FRQILGHQFH
ZKLOH�ZRUNLQJ�

ZLWK�P\�FROOHDJXHV��

6WXGHQW GHVLJQHG LQYLWDWLRQ
FDUG IRU VHQLRU FROOHDJXHV
DQG IDFXOW\ PHPEHUV WR
DWWHQG WKH H[KLELWLRQ�

)DFXOW\ PHPEHUV ZHUH
HQJDJHG ZLWK VWXGHQWV LQ
FRQVWUXFWLYH GLVFXVVLRQV�

&ROOHJH /HDGHUV ZHUH
KLJKO\ FRRSHUDWLYH DQG WKH\
SURYLGHG DOO ORJLVWLFV IRU WKH
H[KLELWLRQ HYHQW�

s����������

7LPH DOORFDWHG ZDV QRW HQRXJK IRU VRPH
JURXSV WR EULQJ WKHLU EHVW LGHDV� 6RPH ZHUH
QRW VR FRRSHUDWLYH ZLWK WKHLU SHHUV�

t��������� 

6WXGHQWV ZRUNHG LQ JURXS WR SHUIRUP D
VSHFLILF WDVN WR SUHVHQW VHOHFWHG FRQFHSWV LQ
PLFURELRORJ\ RU LPPXQRORJ\ LQ D �' PRGHO�
7KHQ PRGHOV ZHUH SUHVHQWHG LQ DQ H[KLELWLRQ
DQG DVVHVVHG XVLQJ UXEULFV E\ SHHUV DQG
IDFXOW\ PHPEHUV IURP RWKHU FRXUVHV DW WKH
'HQWDO &ROOHJH�

y���������

��� 7LDQ <� /L &� :DQJ -� &DL 4� :DQJ +� &KHQ ;� /LX
<� 0HL )� ;LDR /� -LDQ 5� /L +� 0RGLILHG WDVN�EDVHG
OHDUQLQJ SURJUDP SURPRWHV SUREOHP�VROYLQJ
FDSDFLW\ DPRQJ &KLQHVH PHGLFDO SRVWJUDGXDWHV� D
PL[HG TXDQWLWDWLYH VXUYH\� %0& 0HG (GXF� ����
6HS ������������

��� 5RWWKRII 7� 6FKQHLGHU 0� 5LW]�7LPPH 6� :LQGROI -�
7KHRU\ LQ SUDFWLFH LQVWHDG RI WKHRU\ YHUVXV
SUDFWLFH��FXUULFXODU GHVLJQ IRU WDVN�EDVHG OHDUQLQJ
ZLWKLQ D FRPSHWHQF\ RULHQWHG FXUULFXOXP� *06 =
0HG $XVELOG� ���� )HE ���������'RF��

��� 2]NDQ +� 'HJLUPHQFL %� 0XVDO %� ,WLO 2� $NDOLQ (�
.LOLQF 2� 2]NDQ 6� $OLFL (� 7DVN�EDVHG OHDUQLQJ
SURJUDPPH IRU FOLQLFDO \HDUV RI PHGLFDO HGXFDWLRQ�
(GXF +HDOWK �$ELQJGRQ�� ���� 0DU�������������

��� +DUGHQ 5� &URVE\ -� 'DYLV 0+� +RZLH 3:�
6WUXWKHUV $'� 7DVN�EDVHG OHDUQLQJ� WKH DQVZHU WR
LQWHJUDWLRQ DQG SUREOHP�EDVHG OHDUQLQJ LQ WKH
FOLQLFDO \HDUV� 0HG (GXF� ���� 0D\�������������

~���˅�Gu���fG

7KH QH[W VWHS LV WR XVH WDVN�EDVHG OHDUQLQJ DV
DQ DSSURDFK EH\RQG PLFURELRORJ\� WR LQWHJUDWH
DPRQJ YDULRXV FRXUVHV LQ FOLQLFDO FRQWH[W IRU
VHQLRU GHQWDO VWXGHQWV�

y�������Gh���

,QWURGXFH�QHZ�FRQFHSWV�RI�PLFURELRORJ\�
LQ�DQ�LQQRYDWLYH�DSSURDFK��

0RWLYDWH�VWXGHQWV�WR�ZRUN�LQ�WHDPV�LQ�
SODQQLQJ�DQG�GHYHORSLQJ�PRGHO�RQ�
PLFURELRORJ\�RUJDQLVPV�

,PSURYH�FRPPXQLFDWLRQ�VNLOOV�DPRQJ�
VWXGHQWV�WKURXJKRXW�WKH�SURMHFW�DQG�
SUHVHQWDWLRQ�VNLOOV�GXULQJ�WKH�H[KLELWLRQ�
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/ƚ ĐĂŶ ďĞ ĚƌĂǁŶ Ă ĐŽŶĐůƵƐŝŽŶ ƚŚĂƚ ƚŚĞƌĞ ŝƐ ĂŶ ŝŵƉƌŽǀĞŵĞŶƚ ŝŶ ƐƚƵĚĞŶƚƐΖ
ĂĐƚŝǀĞŶĞƐƐ ŝŶ ƚŚĞ ĐůĂƐƐƌŽŽŵ ƚĂƵŐŚƚ ƵƐŝŶŐ ƐůŝĚŽ ĂƉƉůŝĐĂƚŝŽŶ͘
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ĐŽŶĨŝĚĞŶĐĞ ĂŶĚ ĞŶŐĂŐĞŵĞŶƚ ďǇ ƐŚĂƌŝŶŐ ƚŚĞŝƌ ŝĚĞĂ͕
ĐŽŵŵĞŶƚ͕ ƋƵĞƐƚŝŽŶƐ ŝŶ ƚŚĞ ĐůĂƐƐƌŽŽŵ͘

� /Ŷ ƚŚĞ ĞŶĚ͕ ƐƚƵĚĞŶƚƐ ǁĞƌĞ ĂůƐŽ ŶŽƚ ŚĞƐŝƚĂŶƚůǇ
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2YHUYLHZ
7HFKQRORJ\ SOD\V D JUHDW UROH LQ LPSURYLQJ HGXFDWLRQ DQG KHLJKWHQLQJ
OHDUQHUV¶ VWDQGDUGV� 5HVHDUFKHUV �3DSDVWHUJLRX� ����� 3UHQVN\� �����
DUH PRUH DQG PRUH H[SORULQJ WKH FRQWULEXWLRQ RI WKLV H[SHUWLVH LQ WHDFKLQJ
DQG OHDUQLQJ�

.LOL ������ XQFRYHUV WKDW GLJLWDO DSSOLFDWLRQV UHSUHVHQW UHDO H[SHULHQWLDO
OHDUQLQJ WR VWXGHQWV DQG KLJKO\ HIIHFWLYH DQG PRWLYDWLQJ IRU WHDFKLQJ DQG
OHDUQLQJ �3DSDVWHUJLRX� ������

6LPLODUO\� :DQJ ������ ILQGV WKDW WKH LPSOHPHQWDWLRQ RI DSSV VXFK DV
6OLGR LQWR FODVVURRP OHFWXUHV XQGHUSLQV VWXGHQW HQJDJHPHQW DQG
HQKDQFHV WHDFKLQJ DQG OHDUQLQJ TXDOLW\� PLQLPL]HV GLVWUDFWLQJ FODVVURRP
EHKDYLRUV DQG LPSURYHV FODVVURRP G\QDPLFV� HQJDJHPHQW� DQG
PRWLYDWLRQ �0XWKPDLQQDK� ����� /LNRULVK� HW DO�� ������

,W ZDV D FODVVURRP DFWLRQ UHVHDUFK WKDW KDG EHHQ FRQGXFWHG LQ 3UHS \HDU
VWXGHQWV DW ,$8� ZKHUH VWXGHQWV DUH FRPLQJ IURP GLIIHUHQW SODFHV� KDYH
QR SULRU NQRZOHGJH DERXW HDFK RWKHU� 7KH\ KDYH QR VXIILFLHQW FRQILGHQFH
LQ WKHPVHOI DQG IULJKWHQHG WR VKDUH WKHLU LGHDV GXULQJ WKH FODVV
GLVFXVVLRQ� 7KDW¶V ZK\ WKLV UHVHDUFK ZDV FRQGXFWHG WR LPSURYH VWXGHQWV

DFWLYHQHVV DW VWUXFWXUH FODVV E\ VKDULQJ WKHLU LGHD� FRPPHQW� TXHVWLRQV�
DQG VWUXFWXUH PDVWHU\ E\ XVLQJ VOLGR�FRP DSSOLFDWLRQ DV WKH PHGLD WR
WHDFK�

dŽ�ŝŵƉƌŽǀĞ�ƐƚƵĚĞŶƚƐΖ�ĂĐƚŝǀĞŶĞƐƐ�Ăƚ�
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ĐŽŵŵĞŶƚ͕�ƋƵĞƐƚŝŽŶƐ�ƚŚƌŽƵŐŚ�^ůŝĚŽ͘

dŽ�ŝŵƉƌŽǀĞ�ƐƚƵĚĞŶƚƐΖ�ĐŽŶĨŝĚĞŶĐĞ�ĂŶĚ�
ĞŶŐĂŐĞŵĞŶƚ�Ăƚ�ƐƚƌƵĐƚƵƌĞ�ĐůĂƐƐ�ďǇ�ƐŚĂƌŝŶŐ�
ƚŚĞŝƌ�ŝĚĞĂ͕�ĐŽŵŵĞŶƚ͕�ƋƵĞƐƚŝŽŶƐ�ƚŚƌŽƵŐŚ�
^ůŝĚŽ͘
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)XWXUH 'HYHORSPHQW

5HVHDUFK�$FWLYLW\

0L[HG�0HWKRG�$SSURDFK

� 4XDOLWDWLYH�	�4XDQWLWDWLYH�

,QVWUXPHQW�	�
'DWD�&ROOHFWLRQ

� 4XHVWLRQ�3UR

'HVFULSWLYH��63667RROV

� 0HDQ��6�'�

,PSDFW
� /ŵƉƌŽǀĞ ƐƚƵĚĞŶƚƐΖ ĂĐƚŝǀĞŶĞƐƐ͕ ĐŽŶĨŝĚĞŶĐĞ ĂŶĚ

ĞŶŐĂŐĞŵĞŶƚ

� ^ŚĂƌŝŶŐ ƚŚĞŝƌ ŝĚĞĂ͕ ĐŽŵŵĞŶƚ͕ ƋƵĞƐƚŝŽŶƐ ŝŶ ƚŚĞ
ĐůĂƐƐƌŽŽŵ͘

� /ŵƉƌŽǀĞ ƐƚƵĚĞŶƚƐ͛ ĚǇŶĂŵŝƐŵ͘

� �ĞĐƌĞĂƐŝŶŐ ŚĞƐŝƚĂƚŝŽŶ ĂŵŽŶŐ ƐƚƵĚĞŶƚƐ

� dĞĂŵǁŽƌŬ ĂŶĚ ĐŽůůĂďŽƌĂƚŝŽŶƐ

� >ŝĨĞůŽŶŐ ůĞĂƌŶŝŶŐ ĂŶĚ ƌĞƐƉŽŶƐŝďŝůŝƚǇ

$FWLYHQHVV

(QJDJHPHQW

&RQILGHQFH

+HVLWDWLRQ�

)HDU

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

8VLQJ�6OLGR $SS��$�NH\�VRXUFH�WR�ERRVW�XS�VWXGHQW¶V�
DFWLYHQHVV�DQG�HQJDJHPHQW�LQ�WKH�&ODVVURRP
'U��$OL�.��%DZDQHK��$VVLVWDQW�3URI��

'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW
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˻��ϝΎϣόΗγϻ΍�ΔϠϬγ�ϭΩϳϼγϟ΍�ΔϳΟϣέΑ
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ΔϳΩϳϠϘΗϟ΍�ΓέοΎΣϣϟ΍
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˺˹��ϝλϔϟΎΑ�ϱέΎϛϓ΍�ΔϛέΎηϣ�ϰϠϋ�ϲϧόΟη�ϭΩϳϼγϟ΍

^ƚƵĚĞŶƚ��ĐƚŝǀŶĞƐƐ�ƚŽǁĂƌĚƐ�^ůŝĚŽ�

4XHVWLRQQDLUH��,QWHUYLHZV
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7KLV VWXG\ H[DPLQHG WKH UHVXOWV RI D IOLSSHG FODVVURRP
H[SHULPHQW FRQGXFWHG IRU ILYH DGYDQFHG FRXUVHV LQ VXSSO\
FKDLQ PDQDJHPHQW SURJUDP DW &RPPXQLW\ &ROOHJH
'DPPDP �WZR FDPSXVHV 'DPPDP DQG 4DWLI� LQ WKH IDOO
VHPHVWHU RI ����� 1LQH LQVWUXFWRUV WDXJKW IRXU VHFWLRQV
DQG XVHG WKH IOLSSHG FODVVURRP VW\OH LQVWHDG RI FODVVLF
OHFWXUHV� 3RVW�WHUP VXUYH\V ZHUH FRQGXFWHG ZLWK
LQVWUXFWRUV DQG VWXGHQWV LQ RUGHU WR JDWKHU LQIRUPDWLRQ RQ
WKHLU YLHZV DV WR WKH OHDUQLQJ HQYLURQPHQW LQ D IOLSSHG
FODVVURRP DQG WLPH PDQDJHPHQW� $GGLWLRQDOO\� D
FRPSDULVRQ RI WKH TXDQWLWDWLYH UHVXOWV RI WKH JUDGHV
EHWZHHQ WKHVH VHFWLRQV DQG WKRVH RI ODVW \HDU ZDV XVHG WR
FRPSDUH WKH DFDGHPLF RXWFRPHV RI WKH WZR WHDFKLQJ
PHWKRGV�
9LHZV RQ WKH IOLSSHG FODVVURRP ZHUH LQ IDYRXU RI WKH QHZ
WHDFKLQJ PRGHO ZKLFK LV DOVR VXSSRUWHG E\ WKH
LPSURYHPHQW LQ VWXGHQWV¶ DFKLHYHPHQW� HVSHFLDOO\ ZLWK
UHJDUG WR FRJQLWLYH DQG FRPPXQLFDWLRQ VNLOOV DV ZHOO DV
NQRZOHGJH�
7KHVH ILQGLQJV DUH GLVFXVVHG LQ WHUPV RI KRZ WKH IOLSSHG
FODVVURRP WHDFKLQJ PHWKRG QHHGV WR EH LPSOHPHQWHG
SURSHUO\ DQG DGDSWHG WR OHFWXUH W\SHV��

2YHUYLHZ
,Q WKH WUDGLWLRQDO WHDFKHU�FHQWHUHG PRGHO� WKH WHDFKHU
LV WKH SULPDU\ VRXUFH RI LQIRUPDWLRQ� %\ FRQWUDVW� WKH
)OLSSHG /HDUQLQJ PRGHO GHOLEHUDWHO\ VKLIWV LQVWUXFWLRQ
WR D OHDUQHU� HQWHUHG DSSURDFK� ZKHUH LQ�FODVV WLPH LV
GHGLFDWHG WR H[SORULQJ WRSLFV LQ JUHDWHU GHSWK DQG
FUHDWLQJ ULFK OHDUQLQJ RSSRUWXQLWLHV�
7KH IOLSSHG FODVVURRP LQYROYHV SURYLGLQJ LQVWUXFWLRQDO
UHVRXUFHV IRU VWXGHQWV WR XVH RXWVLGH RI FODVV VR WKDW
FODVV WLPH LV IUHHG XS IRU RWKHU LQVWUXFWLRQDO DFWLYLWLHV�

)RU &RPPXQLW\ &ROOHJH 'DPPDP� IHHGEDFN IURP
VWDNHKROGHUV DQG HVSHFLDOO\ HPSOR\HUV UHYHDOHG WKDW
FRJQLWLYH DQG FRPPXQLFDWLRQ VNLOOV DUH VWLOO PLVVLQJ
IRU WKH PDMRULW\ RI JUDGXDWHV� 7KHUHIRUH� WKH VFLHQWLILF
FRPPLWWHH RI WKH FROOHJH VXJJHVWHG DQ DFWLRQ SODQ
EDVHG RQ IOLSSHG FODVVURRP DSSOLFDWLRQ LQ WKH PDMRULW\
RI OHYHO � FRXUVHV�
7ZR PDLQ REMHFWLYHV ZHUH WKH EDVLV RI WKLV VWUDWHJ\�
7KH ILUVW LV WR DYRLG WDNLQJ XS YDOXDEOH FODVV WLPH IRU
DQ LQVWUXFWRU WR LQWURGXFH D FRQFHSW RIWHQ YLD OHFWXUH
DQG XVH WKLV WLPH IRU PRUH JURXS GLVFXVVLRQ� FDVH
VWXGLHV� DQG SUDFWLFH LQVWHDG� 7KH VHFRQG LV WR
LPSURYH VWXGHQW¶V PRWLYDWLRQ DQG HQKDQFH WKHLU
HQJDJHPHQW E\ XVLQJ QHZ DFWLYH OHDUQLQJ VWUDWHJLHV�

)XWXUH 'HYHORSPHQWV

�� 7KH�XVH�RI�IOLSSHG�FODVVURRP�PRGHO�ZLWK�GLIIHUHQW�
OHFWXUH�W\SHV��

�� 7KH�HIIHFW�RI�XVLQJ�IOLSSHG�FODVVURRP�RQ�
DVVHVVPHQW�HIIHFWLYHQHVV�

�� +RZ�WR�GHVLJQ�D�OHFWXUH�ZLWK�WKH�FRPELQDWLRQ�RI�
IOLSSHG�FODVVURRP�ZLWK�RWKHU�VWUDWHJLHV�

� %LOO 7XFNHU� 7KH )OLSSHG &ODVVURRP�
KWWSV���ZZZ�HGXFDWLRQQH[W�RUJ�WKH�IOLSSHG�
FODVVURRP�� 2QOLQH LQVWUXFWLRQ DW KRPH IUHHV FODVV
WLPH IRU OHDUQLQJ� :,17(5 ������ ������

� 6DUD $UQROG�*DU]D� 7KH IOLSSHG FODVVURRP
WHDFKLQJ PRGHO DQG LWV XVH IRU LQIRUPDWLRQ OLWHUDF\
LQVWUXFWLRQ� &RPPXQLFDWLRQV LQ ,QIRUPDWLRQ
/LWHUDF\ ����� �����

� -DFRE (QILHOG� /RRNLQJ DW WKH ,PSDFW RI WKH )OLSSHG
&ODVVURRP 0RGHO RI ,QVWUXFWLRQ RQ 8QGHUJUDGXDWH
0XOWLPHGLD 6WXGHQWV DW &681� 7HFK7UHQGV�
����������

� )OLSSHG /HDUQLQJ 1HWZRUN �)/1�� ������ 7KH )RXU
3LOODUV RI )�/�,�3��
ZZZ�IOLSSHGOHDUQLQJ�RUJ�GHILQLWLRQ�

� 6DQGL )LQGOD\�7KRPSVRQ� 3HWHU 0RPERXUTXHWWH�
(YDOXDWLRQ RI D IOLSSHG FODVVURRP LQ DQ
XQGHUJUDGXDWH EXVLQHVV FRXUVH� %XVLQHVV
(GXFDWLRQ 	 $FFUHGLWDWLRQ� ���������

5HIHUHQFHV

2XWFRPHV

ඹ 6WXGHQWV¶ DFKLHYHPHQW

)LJXUH � SUHVHQWV WKH HIIHFW RI XVLQJ IOLSSHG FODVVURRP
DQG IRUPDWLYH DVVHVVPHQW RQ NQRZOHGJH DQG
FRJQLWLYH VNLOOV� $ FRPSDULVRQ RI UHODWLYH JUDGHV EHIRUH
DQG DIWHU WKH QHZ PRGHO DSSOLFDWLRQ LQGLFDWHV
QRWLFHDEOH LQFUHDVH IRU WKUHH VWXGHQWV¶ VNLOOV�
NQRZOHGJH� FRJQLWLRQ DQG FRPPXQLFDWLRQ� )LJXUH �
VKRZV WKDW WKH FLWHG VNLOOV LQFUHDVHG UHVSHFWLYHO\ E\
��� ���� DQG �� LQ ERWK 'DPPDP DQG 4DWLI
FDPSXVHV�
7KHVH UHVXOWV DUH LQ DJUHHPHQW ZLWK WKH PDMRULW\ RI
VWXGHQW¶V RSLQLRQV� ,Q IDFW� ��� RI VWXGHQWV HLWKHU
DJUHH RU VWURQJO\ DJUHH WKH IDFW WKDW IOLSSHG FODVVURRP
JLYHV WKHP JUHDWHU RSSRUWXQLWLHV WR FRPPXQLFDWH ZLWK
RWKHU VWXGHQWV� 2Q WKH RWKHU KDQG� VWXGHQWV DUH IXOO\
LQ DJUHHPHQW ZLWK WKH LGHD WKDW IOLSSHG FODVVURRP
PHWKRG LV PRUH HQJDJLQJ WKDQ WUDGLWLRQDO FODVVURRP
LQVWUXFWLRQ�

ය 7LPH FODVV PDQDJHPHQW

7LPH FODVV PDQDJHPHQW ZDV LQ DGGLWLRQ WKH PDLQ
UHDVRQ WR DSSO\ IOLSSHG FODVVURRP LQ WKH FDVH RI
'DPPDP &RPPXQLW\ &ROOHJH� )HHGEDFN IURP
VWDNHKROGHUV DQG HVSHFLDOO\ WHDFKHUV VKRZHG WKDW
OHDUQLQJ RXWFRPHV VKRXOG EH VWUDLJKWO\ RULHQWHG
WRZDUG VNLOOV DQG SUDFWLFHV� WKHUHE\� WKH LPSURYHPHQW
RI WHDFKHU¶V 7LPH FODVV PDQDJHPHQW LV GLVFXVVHG DQG
UHYLVHG� 7KH VFLHQWLILF FRPPLWWHH VXJJHVWHG WKH XVH
RI IOLSSHG FODVVURRP PRGHO WR OLEHUDWH FODVVURRP WLPH
WR PRUH FDVH VWXGLHV DQG SUDFWLFHV� 5HVXOWV LQGLFDWH
WKDW PRUH WKDQ ��� RI LQVWUXFWRUV DJUHH WKDW WLPH
PDQDJHPHQW KDV UHDOO\ LPSURYHG FRPSDUHG WR
WUDGLWLRQDO OHFWXUH �)LJXUH ��� 7R VXP XS�
DSSUR[LPDWHO\ WKH OLEHUDWHG WLPH DFFRUGLQJ WR
LQVWUXFWRUV¶ IHHGEDFN ZDV EHWZHHQ ��� DQG ���
)LJXUH ��

(IIHFW�RI�IOLSSHG�FODVVURRP�RQ�VWXGHQWV¶�
DFKLHYHPHQW�DQG�WLPH�FODVV�PDQDJHPHQW

0RKDPHG�7DKHU�+$/,0,��$VVLVWDQW�3URIHVVRU
&RPPXQLW\�&ROOHJH�'DPPDP

$EVWUDFW

5HVHDUFK�$FWLYLW\

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

DĂǆŝŵŝǌĞ�ƐƚƵĚĞŶƚ�ƉĂƌƚŝĐŝƉĂƚŝŽŶͬƌĞĂĚŝŶĞƐƐ�ĨŽƌ�ƚŚĞ�
ĂĐƚŝǀŝƚŝĞƐ/ŶƚƌŽĚƵĐĞ�ƚŚĞ�ƚĂƐŬ

ͻ/ŶƚƌŽĚƵĐĞ�ƚŚĞ�ƚĂƐŬƐ�ďǇ�ĐůĞĂƌůǇ�ĞǆƉůĂŝŶŝŶŐ�ƚŚĞŝƌ�ĞǆƉĞĐƚĂƚŝŽŶƐ�ĨŽƌ�ǁŚĂƚ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ǁŝůů�ďĞ�ĚŽŝŶŐ͘
ͻ�ǆƉůĂŝŶ�ǁŚĂƚ�ƚŚĞǇ�ǁŝůů�ďĞ�ĚŽŝŶŐ�ĂŶĚ�ǁŚǇ�ďĞŝŶŐ�ƉƌĞƉĂƌĞĚ�ĨŽƌ�ƚŚĞ�ŝŶͲĐůĂƐƐ�ĂĐƚŝǀŝƚŝĞƐ

�ŽŶƐŝĚĞƌ�ƚŚĞ�ĐŚŽŝĐĞ�ŽĨ�ŵĞĚŝĂ�ĨŽƌ�ƚŚĞ�ŽŶůŝŶĞ�ĂĐƚŝǀŝƚŝĞƐ�
ĂŶĚ�ŵĂƚĞƌŝĂůƐKƵƚͲŽĨͲĐůĂƐƐ�ƚĂƐŬ

ͻ�ƌĞĂƚĞ�ƚŚĞŝƌ�ŽǁŶ�ŵĂƚĞƌŝĂůƐ�ƐƵĐŚ�ĂƐ�ŶĂƌƌĂƚĞĚ�WŽǁĞƌWŽŝŶƚƐ͕�͘͘͘Žƌ�ƌĞƵƐĞ�ŽŶůŝŶĞ�ĐŽŶƚĞŶƚ�ƐƵĐŚ�ĂƐ�ǁĞďƐŝƚĞƐ͕�ƌĞĂĚŝŶŐƐ�ĂŶĚ�
ǀŝĚĞŽƐ͘
ͻ/ŶĐůƵĚĞ�ĂŶ�ŽŶůŝŶĞ�ŵĞĂŶƐ�ĨŽƌ�ƐƚƵĚĞŶƚƐ�ƚŽ�ƐƵďŵŝƚ�ƋƵĞƐƚŝŽŶƐ�ĂďŽƵƚ�ĚŝĨĨŝĐƵůƚ�ĐŽŶĐĞƉƚƐ�Žƌ�ŽƚŚĞƌ�ƋƵĞƐƚŝŽŶƐ͕�ƚŚĞǇ�ĐĂŶ�ƵƐĞ�
ƐŽŵĞ�ĐůĂƐƐ�ƚŝŵĞ�ƚŽ�ĚŝƐĐƵƐƐ�ƚŚĞƐĞ�ŝƐƐƵĞƐ͘

�ĞĨŽƌĞ�ƚŚĞ�ŝŶͲĐůĂƐƐ�ƐĞƐƐŝŽŶ͕�ŬŶŽǁŝŶŐ�ŝĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ĂƌĞ�
ĂĚĞƋƵĂƚĞůǇ�ƉƌĞƉĂƌĞĚ�ĨŽƌ�ƚŚĞ�ŝŶͲĐůĂƐƐ�ĂĐƚŝǀŝƚǇ͘

�ƐƐĞƐƐ�ƚŚĞ�
ůĞĂƌŶŝŶŐ

ͻ&ŽƌŵĂƚŝǀĞ�ĨĞĞĚďĂĐŬ�ŽŶ�ƚŚĞ�ĂƐƐĞƐƐŵĞŶƚ�ƋƵĞƐƚŝŽŶƐ�ĂŶĚ�ĂŶ�ŽƉƉŽƌƚƵŶŝƚǇ�ĨŽƌ�ƐƚƵĚĞŶƚƐ�ƚŽ�ƉŽƐĞ�ƚŚĞŝƌ�ŽǁŶ�ƋƵĞƐƚŝŽŶƐ�ƚŽ�
ƚŚĞ�ŝŶƐƚƌƵĐƚŽƌ�ĐĂŶ�ĂůƐŽ�ďĞ�ŝŶĐůƵĚĞĚ͘
ͻ�ǀŝĚĞŶĐĞ�ŽĨ�ƉƌĞƉĂƌĂƚŝŽŶ�ĐĂŶ�ĂůƐŽ�ďĞ�ƉƌŽǀŝĚĞĚ�ƚŚƌŽƵŐŚ�Ă�ƐŚŽƌƚ�ĂƐƐŝŐŶŵĞŶƚ�Žƌ�ĂƐƐĞƐƐŵĞŶƚ�Ăƚ�ƚŚĞ�ďĞŐŝŶŶŝŶŐ�ŽĨ�ƚŚĞ�ŝŶͲ
ĐůĂƐƐ�ƉŽƌƚŝŽŶ�ŽĨ�ƚŚĞ�ĨůŝƉƉĞĚ�ĐůĂƐƐ͘

�ĨĨĞĐƚŝǀĞ�ĂĐƚŝǀŝƚŝĞƐ�ĨŽƌ�ƉƌŽŵŽƚŝŶŐ�ĚĞĞƉ�ůĞĂƌŶŝŶŐ/ŶͲĐůĂƐƐ�ĂĐƚŝǀŝƚŝĞƐ

ͻ �ƌĞĂƚĞ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ĨŽƌ�ƉĞĞƌͲƚŽͲƉĞĞƌ�ůĞĂƌŶŝŶŐ͘
ͻ>ŝŶŬĞĚ�ƚŚĞ�ĂĐƚŝǀŝƚŝĞƐ�ƚŽ�ĐŽƵƌƐĞ�ŽďũĞĐƚŝǀĞƐ�ĂŶĚ�ĂƐƐĞƐƐŵĞŶƚƐ

^ƚƵĚĞŶƚ�ŵŽƚŝǀĂƚŝŽŶ͕�ǁŚŝĐŚ�ƵŶĚĞƌůŝĞƐ�ƚŚĞ�ǁŚŽůĞ�ůĞĂƌŶŝŶŐ�
ƉƌŽĐĞƐƐDŽƚŝǀĂƚŝŽŶ

ͻ�ĐƚŝǀŝƚŝĞƐ�ƚŚĂƚ�ĂƌĞ�ĚĞƐŝŐŶĞĚ�ƚŽ�ďĞ�ĐŚĂůůĞŶŐŝŶŐ͘
ͻ&ŝŶĚ�ƉĞƌƐŽŶĂů�ŵĞĂŶŝŶŐ�ĂŶĚ�ǀĂůƵĞ�ŝŶ�ƚŚĞ�ŵĂƚĞƌŝĂů�ĂŶĚ�ƐĞĞ�ƚŚĂƚ�ƚŚĞ�ĐŽƵƌƐĞ�ŝƐ�ƌĞůĞǀĂŶƚ�ĂŶĚ�ůŝŶŬĞĚ�ƚŽ�ƚŚĞŝƌ�ĨƵƚƵƌĞ�
ƐƵĐĐĞƐƐ͘
ͻWƌŽǀŝĚŝŶŐ�ĨƌĞƋƵĞŶƚ�ĨĞĞĚďĂĐŬ�ƚŽ�ƐƚƵĚĞŶƚƐ�ĂƐ�ƚŚĞǇ�ĐŽŵƉůĞƚĞ�ƚŚĞŝƌ�ůĞĂƌŶŝŶŐ�ĐĂŶ�ĂůƐŽ�ŝŶĐƌĞĂƐĞ�ŵŽƚŝǀĂƚŝŽŶ͘

ϱϲй ϮϮй

ϭϭй

ϭϭй



2YHUYLHZ
$ WHDFKLQJ PHWKRG LV WKH ZD\ WKH LQIRUPDWLRQ RU FRQWHQW RI
WKH FRXUVH LV SDVVHG WR VWXGHQWV� 7HDFKLQJ PHWKRG YDULHV
IURP RQH LQVWUXFWRU WR DQRWKHU DQG WKH QDWXUH RI WKH
FRXUVH DQG�RU OHYHO RI VWXGHQWV� 7KHUH DUH PDQ\ WHDFKLQJ
PHWKRGV VXFK DV 7HDFKHU�&HQWHUHG $SSURDFK DQG
6WXGHQW�&HQWHUHG $SSURDFK� 7HDFKHU�&HQWHUHG $SSURDFK
LV D GLUHFW PHWKRG ZKHUH VWXGHQWV OHDUQ YLD OHFWXUHV DQG
GLUHFW LQVWUXFWLRQ� 6WXGHQW�&HQWHUHG $SSURDFK LV DQ
LQGLUHFW PHWKRG ZKHUH VWXGHQWV OHDUQ YLD FRRSHUDWLYH ZRUN
RU WKURXJK LQVWUXFWRU IDFLOLWDWLRQ >�@� 8VLQJ D
WUDGLWLRQDO�GLUHFW DSSURDFK GRHVQ¶W KHOS VWXGHQWV
FRQFHQWUDWH LQ FODVV� :H WULHG DQ LQGLUHFW WHDFKLQJ
DSSURDFK E\ HPSKDVL]LQJ WKH FRQFHSWV YLD H[DPSOHV DQG
LQ�FODVV H[HUFLVHV� 7KLV PHWKRG LV XVHG WR PDNH VXUH
VWXGHQWV DUH PRUH IRFXVHG LQ WKH FODVV DQG PRUH HQJDJHG
ZKLFK ZLOO UHVXOW LQ EHWWHU DFDGHPLF SHUIRUPDQFH� 2WKHU
VNLOOV ZLOO DOVR EH LPSURYHG VXFK DV WKHLU DELOLW\ WR GLVFXVV
TXHVWLRQV DQG DQVZHUV� 7KLV PHWKRG LV DOVR NQRZQ DV
DFWLYH OHDUQLQJ�

$EVWUDFW
7KH JRDO RI DQ\ LQVWUXFWRU LV WR PDNH VXUH WKH
FRQWHQW RI WKH FRXUVH LV GHOLYHUHG DQG XQGHUVWRRG E\
KLV VWXGHQWV� 7KHUH DUH YDULRXV PHWKRGV RQ KRZ DQ
LQVWUXFWRU GHOLYHUV KLV FODVV DQG LW GHSHQGV RQ WKH
QDWXUH RI WKH FODVV� 6WXGHQWV DUH XVHG WR WKH
FODVVLFDO ZD\ RI OLVWHQLQJ WR OHFWXUHV DQG ORRNLQJ DW
VOLGHV� $ QHZ WHDFKLQJ PHWKRG ZDV SUDFWLFHG ZLWK
P\ VWXGHQWV E\ H[SODLQLQJ PDMRU FRQFHSWV RU
GHILQLWLRQV YLD VOLGHV DQG WKHQ JLYLQJ H[DPSOHV DQG
LQ�FODVV H[HUFLVHV WR HPSKDVL]H WKH FRQFHSWV RI WKH
FRXUVH� 6WXGHQWV ZHUH HQJDJHG DQG DFWLYH GXULQJ
WKH HQWLUH GXUDWLRQ RI WKH FODVV� 6WXGHQWV¶
SHUIRUPDQFH ZDV EHWWHU WKDQ WKH SUHYLRXV JURXS ZKR
WRRN WKH VDPH FODVV� 7KH PRUH LQ�FODVV H[HUFLVHV
JLYHQ� WKH EHWWHU WKH\ XQGHUVWDQG WKH FRQWHQW RI WKH
FRXUVH�

7DEOH���± 6WXGHQWV�3HUIRUPDQFH�>����@
%HIRUH�XVLQJ�WKLV�

PHWKRG
$IWHU�XVLQJ�WKLV�

PHWKRG
3DVVHG�WKH�
FRXUVH

������ ������

)DLOHG�WKH�FRXUVH ������ ������

6WXGHQWV�ZLWK�
JUDGHV�$�	�%

������ ������

6WXGHQWV�ZLWK�
JUDGHV�&�	�'

������ ������

2XWFRPHV
7HDFKLQJ YLD H[DPSOHV DQG LQ�FODVV H[HUFLVHV ZLOO
EHQHILW VWXGHQWV LQ PDQ\ ZD\V DV PHQWLRQHG LQ WKH
µ5HVHDUFK $LPV¶ VHFWLRQ� $W WKH EHJLQQLQJ�
SDUWLFLSDWLRQ ZDV YHU\ ORZ� DQG WKLV ZDV H[SHFWHG�
7KHQ VWXGHQWV ZHUH SXW RQ WKH VSRW WR GLVFXVV WKHLU
DQVZHUV DQG WKH\ ZHUH QRW XVHG WR WKLV PHWKRG�
/DWHU LQ WKH FODVV� VWXGHQWV VWDUWHG WR DVN IRU PRUH
TXHVWLRQV WR EH DQVZHUHG E\ WKHP WR FRQILUP WKHLU
XQGHUVWDQGLQJ RI WKH FRXUVH PDWHULDO�

5HIHUHQFHV
>�@�7HDFK��PDNH�D�GLIIHUHQFH��

ŚƚƚƉƐ͗ͬͬƚĞĂĐŚ͘ĐŽŵͬǁŚĂƚͬƚĞĂĐŚĞƌƐͲ
ŬŶŽǁͬƚĞĂĐŚŝŶŐͲŵĞƚŚŽĚƐ͕ͬ��ĐĐĞƐƐĞĚ�&Ğď͘�ϭ͕�ϮϬϮϬ͘

>�@�6WXGHQW�FRXUVH�HYDOXDWLRQ�VXUYH\��8'4XHVW��
,$8��-DQ�������

>�@�&6�����)LQDO�*UDGHV��7HUP���������

>�@�&6�����)LQDO�*UDGHV��7HUP���������

'HOLYHU�WKH�FRQWHQW�RI�WKH�FRXUVH�XVLQJ�D�
PHWKRG�WKDW�VWXGHQWV�DUH�QRW�XVHG�WR�

,PSURYH�VWXGHQWV¶�HQJDJHPHQW�

,PSURYH�VWXGHQWV¶�GLVFXVVLRQ�VNLOOV

,PSURYH�VWXGHQWV¶�FRQFHQWUDWLRQ�LQ�
FODVV

,PSURYH�VWXGHQWV¶�DFDGHPLF�
SHUIRUPDQFH

5HVHDUFK $LPV

)XWXUH�'HYHORSPHQW

5HVHDUFK�$FWLYLW\�	�5HVXOWV
6WDUWLQJ :HHN � RI WKH WHUP� D UHYLHZ VHVVLRQ ZDV
JLYHQ DW HDFK FODVV PHHWLQJ� 4XHVWLRQV ZHUH
SDVVHG WR VWXGHQWV YLD D VOLGH� D KDQGRXW� RU ZULWWHQ
RQ WKH ERDUG� 6WXGHQWV WULHG WR DQVZHU WKH
TXHVWLRQV LQGLYLGXDOO\ RU YLD JURXS �ZKHQ DVNHG WR��
7KHQ WKH LGHDO DQVZHU ZDV JLYHQ DQG GLVFXVVHG
ZLWK VWXGHQWV� :H DOVR GLVFXVVHG WKH FRPPRQ
PLVWDNHV WKDW OHG WR WKH ZURQJ DQVZHUV RI WKH
TXHVWLRQV� 6WXGHQWV VRPHWLPHV ZHUH GLVFXVVLQJ
WKHLU DQVZHUV DPRQJ WKHPVHOYHV WR OHDUQ IURP HDFK
RWKHU�

6WXGHQWV�GR�LQ�FODVV�H[HUFLVHV$
� 3URYLGH�VWXGHQWV�ZLWK�H[DPSOHV�DQG�LQ�FODVV�
H[HUFLVHV�WKDW�HPSKDVL]H�YDULRXV�FRQFHSWV�RI�WKH�
FRXUVH

6WXGHQWV�DQVZHU�WKH�TXHVWLRQV%
� 6WXGHQWV�ZRUN�LQGLYLGXDOO\�DQG�LQ�JURXSV�WR�DQVZHU�WKH�
H[HUFLVHV�

$QVZHUV�DUH�GLVFXVVHG�LQ�FODVV&
� $QVZHUV�WR�WKH�TXHVWLRQV�DUH�GLVFXVVHG�LQ�FODVV�ZLWK�
GHWDLO�

,PSDFW
+HUH DUH H[DPSOHV RI VWXGHQWV¶ IHHGEDFN RQ
WKH DGRSWHG WHDFKLQJ PHWKRG >�@�

6WXGHQW� �� ³7KH PRVW ZKDW , OLNHG DERXW LV WKH
H[HUFLVHV ZKLFK OHFWXUHU JDYH XV� , OLNHG WKDW
DOPRVW HYHU\ FODVV KH ZRXOG VWDUW ZLWK VRPH
H[DPSOHV IRU UHYLHZLQJ WKH OHFWXUHV EHIRUH�´

6WXGHQW � �� ³7KH WHDFKLQJ VW\OH ZDV YHU\
LQWHUHVWLQJ WR IROORZ� 7KH DGRSWHG WHDFKLQJ
PHWKRGRORJLHV KDYH UHDOO\ EHQHILWHG XV �LQ�
FODVV H[HUFLVHV� IRU H[DPSOH��´

6WXGHQW� �� 2QH RI WKH SRVLWLYHV RI WKLV FODVV
ZDV JLYLQJ H[DPSOHV DQG UHYLHZLQJ FRQWHQW

6WXGHQW�����
�ΕΎϳΑΎΟϳϹ΍�ϥϣ�νόΑ�ϲϓ�ϥ΍�ΙϳΣ�ˬ�ΎϬΗγέΎϣϣϟ�ΔϠ΋γ΃�ίϳϬΟΗ

Ϫγϔϧ�Ρέηϟ΍�ϥϣ�ϝοϓ΃�ϥΎϛ�ΔϠ΋γϷ΍�ϝΣ�αϭέΩϟ΍�

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

7HDFKLQJ�E\�'RLQJ��([DPSOHV�DQG
,Q�&ODVV�([HUFLVHV

'U��-DPDO�$OKL\DIL��$VVRFLDWH�3URIHVVRU
&ROOHJH�RI�&RPSXWHU�6FLHQFH�DQG�,QIRUPDWLRQ�7HFKQRORJ\

� 0RUH LQ�FODVV H[HUFLVHV VKRXOG EH JLYHQ WR EXLOG
VWXGHQWV¶ FRQILGHQFH RQ WKLV WHDFKLQJ PHWKRG DQG
PDNH WKHP JHW XVHG WR LW�

/RQJ�7HUP�
'HYHORSPHQW

� (YDOXDWLRQ�RI�WKLV�PHWKRG�QHHGV�WR�EH�GRQH�
UHJXODUO\�WR�PDNH�VXUH�LW�LV�VXLWDEOH�IRU�VWXGHQWV�
DQG�FRXUVHV�

� 6WXGHQWV¶�IHHGEDFN�DQG�SHUIRUPDQFH�VKRXOG�EH�
UHFRUGHG�DQG�UHYLHZHG�

0HGLXP�7HUP�
'HYHORSPHQW

� 6WXGHQWV�VKRXOG�EH�PRUH�LQGHSHQGHQW�ZKHQ�
JRLQJ�RYHU�WKH�FRXUVH�FRQWHQW�DQG�ZKHQ�
DQVZHULQJ�YDULRXV�UHODWHG�TXHVWLRQV�

6KRUW�7HUP�
'HYHORSPHQW

� ,PSURYH�VWXGHQWV¶�HQJDJHPHQW

� ,PSURYH�VWXGHQWV¶�FRQFHQWUDWLRQ

� ,PSURYH�VWXGHQWV¶�DFDGHPLF�
SHUIRUPDQFH

� ,PSURYH�VWXGHQW¶V�GLVFXVVLRQ�VNLOOV

0DLQ�FRQWHQW�RI�2XWFRPHV

Ϭй
ϮϬй
ϰϬй
ϲϬй
ϴϬй

ϭϬϬй

WĂƐƐĞĚ�ƚŚĞ
ĐŽƵƌƐĞ

&ĂŝůĞĚ�ƚŚĞ
ĐŽƵƌƐĞ

^ƚƵĚĞŶƚƐ
ǁŝƚŚ�ŐƌĂĚĞƐ
��ĂŶĚ��

^ƚƵĚĞŶƚƐ
ǁŝƚŚ�ŐƌĂĚĞƐ
��ĂŶĚ��

^ƚƵĚĞŶƚƐ�WĞƌĨŽƌŵĂŶĐĞ

>ĂƐƚ�ƐĞĐƚŝŽŶ�;ǁŝƚŚŽƵƚ�ĂƉƉůǇŝŶŐ�ŶĞǁ�ŵĞƚŚŽĚͿ

�ƵƌƌĞŶƚ�ƐĞĐƚŝŽŶ�;�ĨƚĞƌ�ƵƐŝŶŐ�ŶĞǁ�ŵĞƚŚŽĚͿ



�Ɛ�ŵŽƐƚ�ŽĨ�ŽƵƌ�ƐƚƵĚĞŶƚƐ�ŝŶ�ƚŚĞ�ŵĂƚŚĞŵĂƚŝĐ�ĚĞƉĂƌƚŵĞŶƚ�Ăƚ�
/�h�ƐƚƌƵŐŐůĞ�ŝŶ�ĐŽŵƉůĞƚŝŶŐ�,ŽŵĞtŽƌŬƐ�ĂŶĚ�ĂƐƐŝŐŶŵĞŶƚƐ�
ŽŶ�ƚŚĞŝƌ�ŽǁŶ�ĂŶĚ�ĨĂŝů�ƉĂƐƐŝŶŐ�ŵŽƐƚ�ĐŽƵƌƐĞƐ�ƚŚĂƚ�ƌĞƋƵŝƌĞ�
ŵŽƌĞ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ͕�ǁĞ�ĚĞĐŝĚĞĚ�ƚŽ�ĂĚŽƉƚ�ƚŚŝƐ�ƉĞĚĂŐŽŐǇ�
ĨŽƌ�ƚĞĂĐŚŝŶŐ�ƐŽŵĞ�ĐŽƵƌƐĞƐ�ŝŶ�ƚŚĞ�ĚĞƉĂƌƚŵĞŶƚ͕�DǇ�ĐŽƵƌƐĞ�
ǁĂƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ŶŽŵŝŶĂƚĞĚ�ĐŽƵƌƐĞƐ�ĂƐ�ŝƚ�ŝŶĐůƵĚĞƐ�ŵŽƌĞ�
ĂƐƐŝŐŶŵĞŶƚƐ�ƚŚĂƚ�ƌĞƋƵŝƌĞ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ĂŶĚ�ĐƌŝƚŝĐĂů�
ƚŚŝŶŬŝŶŐ�ƐŬŝůůƐ͕�ƚŚĂƚ�ŝƐ�ŝŶ�ĂĚĚŝƚŝŽŶ�ƚŽ�ƚŚĞ�ƌŝĐŚŶĞƐƐ�ŽĨ�
ŝŶĨŽƌŵĂƚŝŽŶ�ƌĞůĂƚĞĚ�ƚŽ�ĞĂĐŚ�ƚŽƉŝĐ�ŽĨ�ƚŚĞ�ĐŽƵƌƐĞ͕�ǁŚŝĐŚ�ŐŝǀĞƐ�
ƐƚƵĚĞŶƚƐ�Ă�ĐŚĂŶĐĞ�ƚŽ�ĞǆƉůŽƌĞ�ŵŽƌĞ�ĂŶĚ�ƉƌĂĐƚŝĐĞ�ĚĞĞƉ�
ůĞĂƌŶŝŶŐ�ŽŶ�ƚŚĞŝƌ�ŽǁŶ�ƉĂĐĞ�ĚƵƌŝŶŐ�ĐůĂƐƐ�ƚŝŵĞ͘

2YHUYLHZ
)OŝƉƉĞĚ�ůĞĂƌŶŝŶŐ�ŝƐ�Ă�ƌĞĐĞŶƚ�ĞŵĞƌŐŝŶŐ�ƉĞĚĂŐŽŐǇ͕ �ƚŚĂƚ�ĂŝŵƐ�
ĨŽƌ�ĚĞĞƉ�ĞŶŐĂŐĞŵĞŶƚ�ŽĨ�ƐƚƵĚĞŶƚƐ�ŝŶ�ůĞĂƌŶŝŶŐ�ĞǆƉĞƌŝĞŶĐĞƐ�ŝŶ�
ƉƌĞƐĞŶĐĞ�ŽĨ�ƚŚĞ�ƐƵƉƉŽƌƚ�ĂŶĚ�ŐƵŝĚĂŶĐĞ�ĨƌŽŵ�ƚŚĞŝƌ�ŝŶƐƚƌƵĐƚŽƌ͘
/Ŷ�ƚŚŝƐ�ƌĞƐĞĂƌĐŚ�ǁĞ�ĂĚŽƉƚ�ƚŚĞ�ĨůŝƉƉĞĚ�ĐůĂƐƐƌŽŽŵ�ƚŽ�ŝŶĐƌĞĂƐĞ�
ƐƚƵĚĞŶƚΖƐ�ĞŶŐĂŐĞŵĞŶƚ�ŝŶ�ĐůĂƐƐ�ĨŽƌ�ĚĞĞƉĞƌ�ůĞĂƌŶŝŶŐ�ĂƐ�ƚŚĞǇ�
ƉƌĂĐƚŝĐĞ�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ĂŶĚ�ĐƌŝƚŝĐĂů�ƚŚŝŶŬŝŶŐ�ƐŬŝůůƐ�ŝŶ�ƚŚĞ�
ƉƌĞƐĞŶĐĞ�ŽĨ�ƚŚĞ�ŝŶƐƚƌƵĐƚŽƌ͘
/Ŷ�ŽƌĚĞƌ�ƚŽ�ĞǀĂůƵĂƚĞ�ƚŚĞ�ĞĨĨĞĐƚŝǀĞŶĞƐƐ�ŽĨ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�
ĂƉƉƌŽĂĐŚ͕�ǁĞ�ĂƚƚĞŶĚ�ƚŽ�ĐŽŵƉĂƌĞ�ƚŚĞ�ƐƚƵĚĞŶƚΖƐ�ĞŶŐĂŐĞŵĞŶƚ�
ŝŶ�ƐŽůǀŝŶŐ�ƉƌŽďůĞŵƐ�ŝŶ�ƚŚĞ�ůĂď�ĐůĂƐƐ�ǁŝƚŚ�ƚŚĞŝƌ�ƉĞĞƌƐ�ŝŶ�ŽƚŚĞƌ�
ŐƌŽƵƉƐ�ƚĂƵŐŚƚ�ŝŶ�ƚƌĂĚŝƚŝŽŶĂů�ǁĂǇ͘�dŚĞ�ĞǆƉĞƌŝŵĞŶƚĂů�ŐƌŽƵƉ�
ƐƚƵĚĞŶƚƐ�ůĞĂƌŶĞĚ�ǁŝƚŚ�ĨůŝƉƉĞĚ�ĐůĂƐƐƌŽŽŵ�ĂƉƉƌŽĂĐŚ͕�ǁŚŝůĞ�
ƚŚĞ�ĐŽŶƚƌŽů�ŐƌŽƵƉ�ƐƚƵĚĞŶƚƐ�ůĞĂƌŶĞĚ�ǁŝƚŚ�ƚŚĞ�ƚƌĂĚŝƚŝŽŶĂů�
ůĞĐƚƵƌĞ�ĂƉƉƌŽĂĐŚ͘�KďƐĞƌǀĂƚŝŽŶ͕�ƐƵƌǀĞǇ�ĂŶĚ�ĚŝƐĐƵƐƐŝŽŶƐ�ǁŝƚŚ�
ƉĞĞƌƐ�ĂŶĚ�ƐƚƵĚĞŶƚƐ�ǁĞƌĞ�ŽƚŚĞƌ�ƚŽŽůƐ�ƵƐĞĚ�ĨŽƌ�ĞǀĂůƵĂƚŝŽŶ�ŽĨ�
ƚŚĞ�ĞĨĨĞĐƚŝǀĞŶĞƐƐ�ŽĨ�ƚŚŝƐ�ƐƚƌĂƚĞŐǇ͘

)XWXUH 'HYHORSPHQWV
$V�D�UHVXOW�RI�WKH�REWDLQHG�RXWFRPHV�ZH�SODQ�WR�
H[WHQG�WKH�DGRSWLRQ�RI�IOLSSLQJ�WKH�FODVVURRP�IRU�PRUH�
FRXUVHV�LQ�WKH�PDWKHPDWLFV�GHSDUWPHQW�VSHFLDOO\�WKH�
FRXUVHV�WKDW�UHTXLUH�PRUH�SUREOHP�VROYLQJ��$V�IRU�WKH�
FXUUHQW�FRXUVH�IRU�WKLV�UHVHDUFK�ZH�SODQ�WR�IOLS�WKH�
ZKROH�FODVV�QH[W�VHPHVWHU�

� ǌĞŶŐŝŶ͕�ǇŝůŵĂǌ͘�;ϮϬϭϳͿ͘�/ŶǀĞƐƚŝŐĂƚŝŶŐ�ƚŚĞ�hƐĞ�ŽĨ�ƚŚĞ�<ŚĂŶ��ĐĂĚĞŵǇ�
ĂŶĚ�DĂƚŚĞŵĂƚŝĐƐ�^ŽĨƚǁĂƌĞ�ǁŝƚŚ�Ă�&ůŝƉƉĞĚ��ůĂƐƐƌŽŽŵ��ƉƉƌŽĂĐŚ�ŝŶ�
DĂƚŚĞŵĂƚŝĐƐ�dĞĂĐŚŝŶŐ͘ :ŽƵƌŶĂů�ŽĨ��ĚƵĐĂƚŝŽŶĂů�dĞĐŚŶŽůŽŐǇ�Θ�
^ŽĐŝĞƚǇ͕ ϮϬ;ϮͿ͕�ϴϵʹϭϬϬ͘

� ĨƵůƚŽŶ͕�Θ�ŬĂƚŚůĞĞŶ͘�;ϮϬϭϮͿ͘�hƉƐŝĚĞ�ĚŽǁŶ�ĂŶĚ�ŝŶƐŝĚĞ�ŽƵƚ͗�&ůŝƉ�zŽƵƌ�
�ůĂƐƐƌŽŽŵ�ƚŽ�/ŵƉƌŽǀĞ�^ƚƵĚĞŶƚ�>ĞĂƌŶŝŶŐ͘ �ƌŝĐ͕ ϯϵ;ϴͿ͕�ϭϮʹϭϳ͘

� ĐŚŝƵͲůŝŶ͕�ůĂŝ͕�Θ�ŐǁŽͲũŝŶ͕�ŚǁĂŶŐ͘�;ϮϬϭϲͿ͘���ƐĞůĨͲƌĞŐƵůĂƚĞĚ�ĨůŝƉƉĞĚ�
ĐůĂƐƐƌŽŽŵ�ĂƉƉƌŽĂĐŚ�ƚŽ�ŝŵƉƌŽǀŝŶŐ�ƐƚƵĚĞŶƚƐ͛�ůĞĂƌŶŝŶŐ�ƉĞƌĨŽƌŵĂŶĐĞ�ŝŶ�
Ă�ŵĂƚŚĞŵĂƚŝĐƐ�ĐŽƵƌƐĞ͘ �ŽŵƉƵƚĞƌƐ�Θ��ĚƵĐĂƚŝŽŶ͕ ϭϬϬ͕�ϭϮϲʹϭϰϬ͘

5HIHUHQFHV

�ŶŚĂŶĐĞ�ƐƚƵĚĞŶƚ͛Ɛ�ƐŬŝůůƐ�ŝŶ�ƉƌŽďůĞŵ�
ƐŽůǀŝŶŐ�ĂŶĚ�ĐƌŝƚŝĐĂů�ƚŚŝŶŬŝŶŐ͘�

WƌŽŵŽƚĞ�ƐĞůĨ�ĂŶĚ�ĐŽŶƚŝŶƵŽƵƐ�
ůĞĂƌŶŝŶŐ͘

WƌŽŵƉƚ�ĚĞĞƉ�ůĞĂƌŶŝŶŐ͘

7KH�PDLQ�ILQGLQJV�RI�WKLV�VWXG\�LQGLFDWH�WKDW�IOLSSHG�
OHDUQLQJ�FDQ�LPSURYH�VWXGHQWV VHOI�HIILFDF\�DV�ZHOO�DV�
WKHLU�VWUDWHJLHV�RI�SODQQLQJ�DQG�XVLQJ�VWXG\�WLPH��DQG�
KHQFH�WKH\�FDQ�OHDUQ�HIIHFWLYHO\�DQG�KDYH�EHWWHU�
OHDUQLQJ�DFKLHYHPHQWV�

¾ 7HVW�5HVXOWV

¾ 6XUYH\�5HVXOWV
R VWXGHQWV�ZHUH�KLJKO\�PRWLYDWHG�WR�OHDUQ�LQ�IOLSSHG�

FODVVURRPV�DQG�ZHUH�FRPPLWWHG�WR�ZDWFKLQJ�WKH�
YLGHR�OHVVRQV�UHJXODUO\�

R ������RI�WKH�VWXGHQWV�H[SHULHQFHG�DQ�LPSURYHPHQW�
LQ�WKHLU�PDWK�VNLOOV��WKLV�DOVR�UHVXOWHG�LQ�VWXGHQWV�
VSHQGLQJ�OHVV�WLPH�ZRUNLQJ�RQ�WUDGLWLRQ�KRPHZRUN�

R )OLSSHG�FODVVURRPV�LQFUHDVHG�SUDFWLFH�WLPH��
)LJXUH���VKRZV�WKDW�WKH�PDMRULW\�RI VWXGHQWV�DJUHH�
WKDW�IOLSSHG�FODVVURRPV�PRUH�WLPH�WR�SUDFWLFH�
SUREOHP�VROYLQJ�LQ�FODVV��DGG�FDSWLRQ�

� ͞ŝĨ ǇŽƵ ŐŝǀĞ ƐƚƵĚĞŶƚ ƚŚĞ ĐŚĂŶĐĞ ƚŽ ĞǆƉůŽƌĞ ƚŚŝŶŐƐ ŽŶ
ƚŚĞŝƌ ŽǁŶ ƚŚĞǇ ǁŝůů ĂŵĂǌĞ ǇŽƵ ďǇ ƚŚĞ ŶĞǁ ƉĞƌƐŽŶĂů
ƉĞƌƐƉĞĐƚŝǀĞ ƚŚĂƚ ƚŚĞǇ ǁŝůů ƐŚĂƌĞ ǁŝƚŚ ǇŽƵ͘͟ ;ĐŽƵƌƐĞ
ŝŶƐƚƌƵĐƚŽƌͿ

� ͞/ ƚŚŝŶŬ ĨůŝƉƉĞĚ ĐůĂƐƐƌŽŽŵƐ ĂƌĞ ƚŚĞ ďĞƐƚ ǁĂǇ ĨŽƌ ůĞĂƌŶŝŶŐ͕
ƐŝŶĐĞ ŝƚ ŝŶĐƌĞĂƐĞĚ ƚŚĞ ůĞǀĞů ŽĨ ĂĐƚŝǀŝƚǇ ĂŶĚ ƉĂƌƚŝĐŝƉĂƚŝŽŶ ŝŶ
ƚŚĞ ĐůĂƐƐ͕ ŝƚ ĂůƐŽ ŵĂĚĞ ƚŚĞ ƐƚƵĚĞŶƚƐ ƚŚŝŶŬ ĂďŽƵƚ ŵŽƌĞ
ĚŝĨĨĞƌĞŶƚ ƉƌŽďůĞŵƐ ĂŶĚ ĞǆĞƌĐŝƐĞƐ͕ ƚŚĞ ƐƚƵĚĞŶƚ ǁĞƌĞ ĂůƐŽ
ŵŽƌĞ ƌĞƐƉŽŶƐŝďůĞ ĂŶĚ ƚŽŽŬ ĐŚĂƌŐĞ ŽĨ ƚŚĞŝƌ ŽǁŶ ůĞĂƌŶŝŶŐ
ũŽƵƌŶĞǇ͘͟ ;ůĂď ŝŶƐƚƌƵĐƚŽƌͿ

� ͞ŝŶ ĨůŝƉƉĞĚ ĐůĂƐƐƌŽŽŵƐ / ůĞĂƌŶĞĚ ŽŶ ŵǇ ŽǁŶ ƉĂĐĞ͘
/ ĂůƐŽ ŐĂŝŶĞĚ ƚŚĞ ŬŶŽǁůĞĚŐĞ ŽŶ ŚŽǁ ƚŽ ƐĞĂƌĐŚ ƚŚĞ
ŶĞƚ ĨŽƌ ƚŚĞ ƌŝŐŚƚ ŝŶĨŽƌŵĂƚŝŽŶ͘͟ ;ƐƚƵĚĞŶƚͿ

6WXGHQWV�(QJDJHPHQW�LQ�D�)OLSSHG�&ODVVURRP
0DU\DP�$OGRVVDU\��+HDG�RI�0DWKHPDWLFV�'HSDUWPHQW

&ROOHJH�RI�6FLHQFH

$EVWUDFW

WƌŽďůĞŵ�
ƐŽůǀŝŶŐ�ĂŶĚ�

ĐƌŝƚŝĐĂů�
ƚŚŝŶŬŝŶŐ�
ƉƌŽďůĞŵƐ�

ͻ /ŶͲĐůĂƐƐ�
ĂĐƚŝǀŝƚŝĞƐ

͞ůĞĂƌŶŝŶŐ�
ĐŚĞĐŬƉŽŝŶƚƐ
͟�ƐĐŽƌĞĚ�ĨŽƌ�

ĞĨĨŽƌƚƐ

ͻ WƌĞƉĂƌĂƚŽƌǇ�
ĂĐƚŝǀŝƚŝĞƐ

sŝĚĞŽ�
ůĞƐƐŽŶƐ�
ƐĂŵƉůĞ�

ƉƌŽďůĞŵƐ

� 0RGH�RI�
GHOLYHU\

dŚĞ�ĐŽƵƌƐĞ�ǁĂƐ�ƉƌĞƐĞŶƚĞĚ�ƚŚƌŽƵŐŚ�ůĞĂƌŶŝŶŐ�ŵŽĚƵůĞƐ�ďƵŝůƚ�
ŽŶ�ƚŚĞ�/�h�ůĞĂƌŶŝŶŐ�ŵĂŶĂŐĞŵĞŶƚ�ƐǇƐƚĞŵ�;ďůĂĐŬďŽĂƌĚͿ͘�dŚĞ�
ůĞĂƌŶŝŶŐ�ŵĂƚĞƌŝĂů�ĂŶĚ�ŝŶƐƚƌƵĐƚŝŽŶƐ�ƚŚĂƚ�ĚŝƌĞĐƚĞĚ�ŽƵƚ�ĐůĂƐƐ�
ĂĐƚŝǀŝƚŝĞƐ�ǁĞƌĞ�ƉƌŽǀŝĚĞĚ�ĂŶĚ�ĂůŝŐŶĞĚ�ǁŝƚŚ�ƚŚĞ�ůĞƐƐŽŶƐ
ŽďũĞĐƚŝǀĞƐ͘�^ŽŵĞ�ĐŚĞĐŬƉŽŝŶƚƐ�ǁĞƌĞ�ĂĚĚĞĚ�ĨŽƌ�ƐƚƵĚĞŶƚƐ�ƚŽ�
ĐŚĞĐŬ�ƚŚĞŝƌ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�͘��ĐƚŝǀŝƚŝĞƐ�ĨŽƌ�ĐůĂƐƐ�ĞŶŐĂŐĞŵĞŶƚ�
ǁĞƌĞ�ĐůĞĂƌ�ĂŶĚ�ŵĂĚĞ�ĂǀĂŝůĂďůĞ�ĂůŽŶŐ�ǁŝƚŚ�^ƚƵĚĞŶƚƐ�
ĂƐƐĞƐƐŵĞŶƚ͘�

5HVHDUFK�$FWLYLW\

5HVHDUFK2EMHFWLYHV

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

9LHZ�VXUYH\�UHVXOWV�KHUH

Ϭй

ϭϬй

ϮϬй

ϯϬй

ϰϬй

ϱϬй

ϲϬй

ϳϬй

ϴϬй

ϵϬй

�н �н �н �

2XWFRPHV

,PSDFW



$EVWUDFW
,Q�WKLV�DFWLRQ�UHVHDUFK��D�FODVV�DFWLYLW\�ZDV�FRQGXFWHG�WR�
FRPSDUH�WKH�EHQHILW?LPSDFW�RI�GLIIHUHQW�W\SHV�RI�OHDUQLQJ�
PHWKRGV�

5HIHUHQFHV
)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ�

2YHUYLHZ

$ FODVV DFWLYLW\ ZDV FRQGXFWHG ZLWK WZR GLIIHUHQW FODVVHV
�VHFWLRQV� WR FRPSDUH WKH EHQHILW EHWZHHQ WKH SHHU�
OHDUQLQJ DQG IHHGEDFN�

)XWXUH�'HYHORSPHQW

5HVHDUFK�$FWLYLW\

,PSDFW
ඹ (YHQ WKRXJK SHHU�OHDUQLQJ LV RQH RI WKH

OHDUQLQJ UHVRXUFHV IRU VWXGHQWV� VRPHWLPHV
KDV D QHJDWLYH LPSDFW RQ WKH VWXGHQWV WKDW
XQGHUVWRRG WKH VXEMHFW EXW WKH\ HLWKHU QRW
YHU\ FRQILGHQW LQ WKHPVHOYHV RU WKHLU SHHUV
KDYH WKH SRZHU RI SHUVXDVLRQ�

ය 7KH WLPH RI WKH FODVV DFWLYLWLHV VKRXOG EH
FDOFXODWHG DFFXUDWHO\ LQ RUGHU WR JHW WKH
EHQHILW RI WKH DFWLYLWLHV ZLWKRXW ZDVWLQJ WKH
FODVV WLPH�

ර 0RVW RI WKH VWXGHQWV ZHUH QRW DEOH WR DVN
FRUUHFW TXHVWLRQV WKDW UHIOHFW WKHLU LQTXLULHV�

඼ 6WXGHQWV
 TXHVWLRQV KHOS WR GHYHORS WKH
SUHVHQWDWLRQ RI WKH FRQWHQW IRU WKH QH[W FODVV
WR ILW WKH VWXGHQWV
 EDFNJURXQG NQRZOHGJH�

3URYLGH�
PXOWLSOH�

PHWKRGV�WR�
XQGHUVWDQG

7LPH�
FRQVXPLQJ

5HVHDUFK�$LPV

([SORUH�WKH�EHQHILW?LPSDFW�RI�GLIIHUHQW�
W\SH�RI�OHDUQLQJ�UHVRXUFHV�

6WXG\�WKH�LQIOXHQFH�RI�WKH�SHHUV�RQ�WKH�
OHDUQLQJ�SURFHGXUHV�

0HDVXUH�WKH�LQIOXHQFH�RI�WKH�VWXGHQWV
�
TXHVWLRQV�LQ�GHYHORSLQJ�WKH�WHDFKLQJ�
PHWKRGV�

6KRUW�
7HUP

*LYH�VWXGHQW�IHHGEDFN�FRQVLVWHQWO\�
0DQDJLQJ�WKH�DFWLYLW\�WLPH��

0HGLXP
�7HUP

0DLQWDLQ�VWXGHQWV
�TXHVWLRQV�IRU�HDFK�FRXUVH�WR�
KHOS�GHYHORS�WKH�FRQWHQW�RI�WKH�FRXUVH�

/RQJ�
7HUP

'HYHORS�WKH�SHHU�OHDUQLQJ�PHWKRG�WR�OLPLW�WKH�
QHJDWLYH�LPSDFW�DQG�ERRVW�WKH�EHQHILW

&RPSDULVRQ�EHWZHHQ�WKH�,QIOXHQFH�RI�/HDUQLQJ�0HWKRGV

)DWHPDK$OJKDPHG\��$VVLVWDQW�3URI�

&RPPXQLW\�&ROOHJH

2XWFRPHV

7KH�EHVW�UHVXOWV�DUH�DIWHU�WKH�IHHGEDFN�LV�JLYHQ�WR�WKH�
VWXGHQWV�ZKLFK�SURYH�WKDW�WKH�IHHGEDFN�LV�RQH�RI�WKH�
PRVW�LPSRUWDQW�UHVRXUFHV�WR�OHDUQ�

$V�VKRZQ�LQ�WKH�KLJK�GLIILFXOW�TXHVWLRQ��4����WKH�
LQIOXHQFH�RI�WKH�SHHU�WKDW�NQHZ�HDFK�RWKHU�FORVHO\�LV�
VWURQJHU�WKDQ�WKH�RWKHU�

7KH�DQVZHUV�WKDW�KDYH�EHHQ�GRQH�LQGLYLGXDOO\�DUH�WKH�
ZRUVW�

/HDUQLQJ�
,QYHQWLRQ

)RXU�TXHVWLRQV�VXFK�WKDW�RQH�RI�WKHP�
LV�XQGHU�.QRZOHGJH��4���DQG�WKH�
RWKHU�DUH�XQGHU�&RJQLWLYH�ZLWK�WKUHH�
GLIIHUHQW�OHYHOV�RI�GLIILFXOW\��4���
0HGLXP��4���/RZ��4���+LJK��

$SSOLFDWLRQV

6WXGHQWV�VROYHG�WKH�VDPH�SUREOHPV�
IRXU�WLPHV�

˺�,QGLYLGXDOO\�
˻�:LWK�D�JURXS�WKDW�WKH\�FKRVH�
˼�:LWK�D�JURXS�WKDW�WKH\�GLG�QRW�
FKRRVH�

˽�$IWHU�IHHGEDFN�LV�JLYHQ�IURP�WKH�
LQVWUXFWRU�
� *URXSV�ZHUH�DOORZHG�WR DVN�WKUHH�
TXHVWLRQV��

$QDO\VLV�
7RRO

&RPSDULVRQ
� %HWZHHQ�WKH�IRXU�DQVZHUV�IRU�HDFK�
VWXGHQW�

� %HWZHHQ�WZR�VHFWLRQV��FODVVHV��

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

Ϯϱ
Ϯϭ

ϭϲ
ϴ

Ϯϯ
Ϯϳ

ϯϮ

ϯϯ

ϭ ϭ ϭ
ϴ

/E�/s/�h�>� 'ZKhW s/^/d���
'ZKhW

&������<

^d
h
�
�E

d^
�E
h
D
��

Z

Yϭ�Ͳ <EKt>��'���

tƌŽŶŐ �ŽƌƌĞĐƚ DŝƐƐŝŶŐ

ϰϭ
ϯϳ ϯϲ

ϭϱ

ϲ ϭϭ ϭϮ

ϯϯ

Ϯ ϭ ϭ ϭ

/E�/s/�h�>� 'ZKhW s/^/d���
'ZKhW

&������<

^d
h
�
�E

d^
�E
h
D
��

Z

YϮ�Ͳ �K'E/d/s���;�/&&/�h>d�с�D��/hDͿ

Ϯϵ Ϯϲ
ϮϮ

ϭϭ

ϭϳ Ϯϯ
Ϯϲ

ϯϳ

ϯ Ϭ ϭ ϭ

/E�/s/�h�>� 'ZKhW s/^/d���
'ZKhW

&������<

^d
h
�
�E

d^
�E
h
D
��

Z

Yϯ�Ͳ �K'E/d/s���;�/&&/�h>d�с�>KtͿ

ϰϭ
ϯϰ

ϰϴ

ϯϵ

ϯ

ϲ

Ϭ

ϵ
ϱ

ϵ
ϭ ϭ

/E�/s/�h�>� 'ZKhW s/^/d���
'ZKhW

&������<

^d
h
�
�E

d^
�E
h
D
��

Z

Yϰ�Ͳ �K'E/d/s���;�/&&/�h>d�с�,/',Ϳ

tƌŽŶŐ
ϳϮй

�ŽƌƌĞĐƚ
Ϯϰй

DŝƐƐŝŶŐ
ϰй

&/Z^d��>�^^�;/E�/s/�h�>Ϳ

tƌŽŶŐ
ϲϲй

�ŽƌƌĞĐƚ
Ϯϲй

DŝƐƐŝŶŐ
ϴй

^��KE���>�^^�;/E�/s/�h�>Ϳ

7KH�VHFRQG�FODVV VWXGHQWV�DQVZHUHG�WKH�TXHVWLRQV�
LQGLYLGXDOO\�EHWWHU�WKDQ�WKH�ILUVW�RQH�



$EVWUDFW
dŚŝƐ�ƉŽƐƚĞƌ�ƐƵŵŵĂƌŝǌĞƐ�ƚŚĞ�ƵƐĞ�ŽĨ��ŶŐůŝƐŚ�ǀŝĚĞŽ�ĐůŝƉƐ�
ŝŶ�ƚĞĂĐŚŝŶŐͬůĞĂƌŶŝŶŐ�ƚŚĞ��ŶŐůŝƐŚ�ůĂŶŐƵĂŐĞ͘�dŚĞƐĞ�
ǀŝĚĞŽƐ�ƉƌŽǀŝĚĞ�ĂƵƚŚĞŶƚŝĐ�ŵĂƚĞƌŝĂů�ǁŚŝĐŚ�ĂůůŽǁ�
ƐƚƵĚĞŶƚƐ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ŚŽǁ��ŶŐůŝƐŚ�ŝƐ�ƵƐĞĚ�ŝŶ�
ĞǀĞƌǇĚĂǇ�ƐŝƚƵĂƚŝŽŶƐ͘��Ǉ�ƵƐŝŶŐ�ǀŝĚĞŽƐ�ŝŶ�ƚŚĞ�ĐůĂƐƐƌŽŽŵ͕�
ƚĞĂĐŚĞƌƐ�ǁŝůů�ĂďůĞ�ƚŽ�ĐƌĞĂƚĞ�ŵĂŶǇ�ĂĐƚŝǀŝƚŝĞƐ�ĨƌŽŵ�Ă�
ƐŝŶŐůĞ�ǀŝĚĞŽ�ĐůŝƉ�;ǀŽĐĂďƵůĂƌǇ͕ �ŐƌĂŵŵĂƌ͕ �ƐƉĞĂŬŝŶŐ�ĂŶĚ�
ǁƌŝƚŝŶŐͿ�ĂŶĚ͕�ƚŚĞƌĞĨŽƌĞ͕�ĞǆƉŽƐĞ�ƐƚƵĚĞŶƚƐ�ŵŽƌĞ�ƚŽ�ƚŚĞ�
ůĂŶŐƵĂŐĞ͘�/Ŷ�ĂĚĚŝƚŝŽŶ͕�ƐƚƵĚĞŶƚƐ�ǁŝůů�ďĞ�ĞŶŐĂŐĞĚ�ŵŽƌĞ�
ŝŶ�ƚŚĞ�ĐůĂƐƐƌŽŽŵ�ĂŶĚ�ŵŽƌĞ�ŵŽƚŝǀĂƚĞĚͬŝŶƚĞƌĞƐƚĞĚ�ƚŽ�
ůĞĂƌŶ͘�

7DEOH���� 7LWOH

���� ���� ���� ����

���� ���� ���� ����

���� ���� ���� ����

���� ���� ����
 ����

���� ���� ����� ����

2XWFRPHV

dŚĞ�ƐƚƵĚĞŶƚƐ�ƌĞĂůůǇ�ĞŶũŽǇĞĚ�ƚŚĞ�ůĞƐƐŽŶ�ĂŶĚ�ǁĞƌĞ�ĨƵůůǇ�
ĞŶŐĂŐĞĚ͕�ĞǀĞŶ�ƚŚĞ�ǁĞĂŬĞƌ�ƐƚƵĚĞŶƚƐ͘�dŚĞ�ĂƵĚŝŽǀŝƐƵĂů�
ĂĐƚŝǀŝƚŝĞƐ�ŽĨĨĞƌĞĚ�ǁĞĂŬĞƌ�ƐƚƵĚĞŶƚƐ�ĂŶŽƚŚĞƌ�ĐŚĂŶŶĞů�ŽĨ�
ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ŝŶ�ĂĚĚŝƚŝŽŶ�ƚŽ�ũƵƐƚ�ůŝƐƚĞŶŝŶŐ�ƚŽ�ƚŚĞ�
ůĂŶŐƵĂŐĞ�ǁŚŝĐŚ�ŚĞůƉĞĚ�ƚŚĞŵ�ƚŽ�ĐŽŵƉůĞƚĞ�ĂĐƚŝǀŝƚŝĞƐ͘�
/Ŷ�ƚĞƌŵƐ�ŽĨ�ůĂŶŐƵĂŐĞ�ĚĞǀĞůŽƉŵĞŶƚ͕�ƚŚĞ�ŵŽǀŝĞ�ĐůŝƉ�
ĂůůŽǁĞĚ�ƐƚƵĚĞŶƚƐ�ƚŽ�ƉƌĂĐƚŝĐĞ�ŶŽƚ�ŽŶůǇ�ůŝƐƚĞŶŝŶŐ͕�ďƵƚ�
ĂůƐŽ�ƐƉĞĂŬŝŶŐ͕�ǁƌŝƚŝŶŐ�ĂŶĚ�ŐƌĂŵŵĂƌ͘ �/ƚ�ĂůƐŽ�ĂƌŽƵƐĞĚ�
ĨĞĞůŝŶŐƐ�ĂŶĚ�ŽƉŝŶŝŽŶƐ�ǁŚŝĐŚ�ŚĞůƉĞĚ�ŝŶ�ĨŽůůŽǁ�ŽŶ�
ĂĐƚŝǀŝƚŝĞƐ͘��ĞůŽǁ�ŝƐ�Ă�ƌĞĐŽƌĚŝŶŐ�ŽĨ�ŽŶĞ�ŽĨ�ƚŚĞ�ĨŽůůŽǁͲŽŶ�
ĂĐƚŝǀŝƚǇ͘
ŚƚƚƉƐ͗ͬͬǁǁǁ͘ǇŽƵƚƵďĞ͘ĐŽŵͬǁĂƚĐŚ͍ǀсũͺ<sŝĚ:�Ƌ'ŬΘůŝƐƚ
сW>Kǌϵ�Đǀϵy�KͺƉϮƉϰϱ^�/Ƌzh��ĐƋŬ<ĨŬǆͺΘŝŶĚĞǆсϭϮ

5HIHUHQFHV
� �ĂƌĂƚƚĂ͕��͕͘�Θ�:ŽŶĞƐ͕�^͘�;ϮϬϬϵͿ͘�hƐŝŶŐ�Ĩŝůŵ�ƚŽ�ŝŶƚƌŽĚƵĐĞ�

ĂŶĚ�ĚĞǀĞůŽƉ�ĂĐĂĚĞŵŝĐ�ǁƌŝƚŝŶŐ�ƐŬŝůůƐ�ĂŵŽŶŐ�h<�
ƵŶĚĞƌŐƌĂĚƵĂƚĞ�ƐƚƵĚĞŶƚƐ͘ dŚĞ�:ŽƵƌŶĂů�ŽĨ��ĚƵĐĂƚŝŽŶĂů�
�ŶƋƵŝƌǇ͕ ϴ;ϮͿ͘

� �ŚĂŵƉŽƵǆ͕�:͘�͘�ϭϵϵϵ͘�&ŝůŵ�ĂƐ�Ă�ƚĞĂĐŚŝŶŐ�ƌĞƐŽƵƌĐĞ͘�
:ŽƵƌŶĂů�ŽĨ�DĂŶĂŐĞŵĞŶƚ�/ŶƋƵŝƌǇ�ϴ;ϮͿ͗�ϮϰϬͲϮϱϭ͘

� 'ĞďŚĂƌĚ͕�:͘�ϭϵϵϲ͘�dĞĂĐŚŝŶŐ��ŶŐůŝƐŚ�ĂƐ�Ă�ĨŽƌĞŝŐŶ�Žƌ�
ƐĞĐŽŶĚ�ůĂŶŐƵĂŐĞ͗�Ă�ƚĞĂĐŚĞƌ�ƐĞůĨͲĚĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�
ŵĞƚŚŽĚŽůŽŐǇ�ŐƵŝĚĞ͘��ŶŶ��ƌďŽƌ͗�hŶŝǀĞƌƐŝƚǇ�ŽĨ�
DŝĐŚŝŐĂŶ�WƌĞƐƐ͘

� <ĂďŽŽŚĂ͕�Z͘�,͘�;ϮϬϭϲͿ͘�hƐŝŶŐ�DŽǀŝĞƐ�ŝŶ��&>�
�ůĂƐƐƌŽŽŵƐ͗���^ƚƵĚǇ��ŽŶĚƵĐƚĞĚ�Ăƚ�ƚŚĞ��ŶŐůŝƐŚ�
>ĂŶŐƵĂŐĞ�/ŶƐƚŝƚƵƚĞ�;�>/Ϳ͕�<ŝŶŐ��ďĚƵůͲ�ǌŝǌ�
hŶŝǀĞƌƐŝƚǇ͘ �ŶŐůŝƐŚ�>ĂŶŐƵĂŐĞ�dĞĂĐŚŝŶŐ͕ ϵ;ϯͿ͕�Ϯϰϴ͘

� ^ƚŽůůĞƌ͕ �&͘ �ϭϵϴϴ͘�&ŝůŵƐ�ĂŶĚ�sŝĚĞŽƚĂƉĞƐ�ŝŶ�ƚŚĞ��^>ͬ�&>�
�ůĂƐƐƌŽŽŵ͘�WĂƉĞƌ�ƉƌĞƐĞŶƚĞĚ�Ăƚ�ƚŚĞ�ĂŶŶƵĂů�ŵĞĞƚŝŶŐ�ŽĨ�
ƚŚĞ�dĞĂĐŚĞƌƐ�ŽĨ��ŶŐůŝƐŚ�ƚŽ�ƐƉĞĂŬĞƌƐ�ŽĨ�ŽƚŚĞƌ�
ůĂŶŐƵĂŐĞƐ͘

2YHUYLHZ

7KH XVH RI (QJOLVK PRYLHV� 79 VHULHV� GRFXPHQWDULHV DQG RWKHU
YLGHRV KDV EHHQ FRQVLGHUHG DV D XVHIXO SHGDJRJLFDO WRRO LQ
VHFRQG ODQJXDJH DFTXLVLWLRQ IRU D YHU\ ORQJ WLPH �6WROOHU� �����
&KDPSRX[� ����� %DUDWWD DQG -RQHV� ����� .DERRKD� ������
7KH\ SURYLGH OHDUQHUV ZLWK DXWKHQWLF PDWHULDO ZKLFK DOORZV WKHP
WR XQGHUVWDQG KRZ (QJOLVK LV XVHG LQ HYHU\GD\ VLWXDWLRQV�
VRPHWKLQJ ZKLFK WH[WV RIWHQ IDLO WR SURYLGH �*HEKDUG ����� ���
����� 6WXGHQWV DUH RIWHQ DEOH WR SLFN XS FHUWDLQ SKUDVHV RU
H[SUHVVLRQV WKDW WKH\ FRXOG DFWXDOO\ XVH LQ DQ (QJOLVK�VSHDNLQJ
HQYLURQPHQW� )XUWKHUPRUH� 6WROOHU ������ IRXQG WKDW WKH XVH RI
YLGHRV LQ WKH FODVVURRP KHOS WHDFKHUV WR EH FUHDWLYH LQ WKH
FODVVURRP� 7KH\ DUH DEOH WR H[WUDFW PDQ\ DFWLYLWLHV IURP D VLQJOH
YLGHR FOLS �YRFDEXODU\� JUDPPDU� VSHDNLQJ DQG ZULWLQJ��
7KHUHIRUH� WR JLYH VWXGHQWV DW ,PDP $EGXOUDKPDQ %LQ )DLVDO
8QLYHUVLW\ D JUHDWHU H[SRVXUH WR WKH ODQJXDJH� VRPH OHVVRQV
ZKLFK LQYROYHG WKH XVH RI YLGHRV ZHUH LQWURGXFHG�

�ǆƉŽƐĞ�ƐƚƵĚĞŶƚƐ�ƚŽ�ĚŝĨĨĞƌĞŶƚ�ĨŽƌŵƐ�ĂŶĚ�ĂĐĐĞŶƚ�ŽĨ�
ƚŚĞ�ƚĂƌŐĞƚ�ůĂŶŐƵĂŐĞ�;ƐŝŶĐĞ�ƚŚĞ�ďŽŽŬƐ�ĂůǁĂǇƐ�ĨŽĐƵƐ�
ŽŶ�ĨŽƌŵĂů�ĂŶĚ�ĂĐĂĚĞŵŝĐ�ůĂŶŐƵĂŐĞͿ͘�

/ŶƚƌŽĚƵĐĞ�ŶĞǁ�ƚĞĂĐŚŝŶŐ�ĐŽŶĐĞƉƚƐ�ĂŶĚ�
ŵĞƚŚŽĚŽůŽŐŝĞƐ�ŝŶ�ƚŚĞ�ĐůĂƐƐƌŽŽŵ͘

/ŵƉƌŽǀĞ�ƐƚƵĚĞŶƚƐ͛�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƐŬŝůůƐ

5HVHDUFK$LPV

)XWXUH�'HYHORSPHQW

�
�
�
�
�
�
�

9LVXDO�6XSSRUW

6HULHV�� 6HULHV��

5HVHDUFK�$FWLYLW\
7R�WHVW�WKLV�QHZ�FRQFHSW��D�VHULHV�RI�DFWLYLWLHV��VHH�
DSSHQGL[�$��ZHUH�GHVLJQHG�IRU�LQWHUPHGLDWH�OHYHO�
VWXGHQWV��$OO�WKHVH�DFWLYLWLHV�ZHUH�EDVHG�RQ�WKH�XQLWV�
WDXJKW�LQ�WKH�4�6NLOOV�%RRNV��%HORZ�LV�D�GHVFULSWLRQ�RI�
OHVVRQ���

�Ǉ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ůĞƐƐŽŶ͕�ƐƚƵĚĞŶƚƐ�ǁŝůů�ďĞ�ĂďůĞ�ƚŽ͗
>ĞƐƐŽŶ�ĂŝŵƐ͗�

ͻ ͘͘͘͘͘ƵƐĞ�ŝŵƉĞƌĂƚŝǀĞ�ǀĞƌď͘
ͻ͙͘ƚĂŬĞ�ƉĂƌƚ�ŝŶ�ƌŽůĞ�ƉůĂǇ

^ŽƵƌĐĞ�ŽĨ�
ŵĂƚĞƌŝĂůƐͬƌĞƐŽƵƌĐĞƐ͗

ͻsŝĚĞŽ�ĐůŝƉ
ͻtŽƌŬƐŚĞĞƚ�;ƐĞĞ�ĂƉƉĞŶĚŝǆ��Ϳ

>ĞƐƐŽŶ�ƐƚĂŐĞƐ͗

ͻ/ŶƚƌŽĚƵĐĞ�ǀŽĐĂďƵůĂƌǇ�ŶĞĞĚĞĚ�ƚŽ�ǁĂƚĐŚ�ƚŚĞ�ĐůŝƉ͘
ͻtĂƚĐŚ�ƚŚĞ�ĐůŝƉ�ĂŶĚ�ĂŶƐǁĞƌ�ƚŚĞ�ĐŽŵƉƌĞŚĞŶƐŝŽŶ�ƋƵĞƐƚŝŽŶƐ͘
ͻ�ŽŵƉůĞƚĞ�ƚŚĞ�ŵŽǀŝĞ�ƐĐƌŝƉƚ�ƵƐŝŶŐ�ƚŚĞ�ŝŵƉĞƌĂƚŝǀĞ�ǀĞƌď͘
ͻ�Ž�Ă�ƌŽůĞ�Ă�ƉůĂǇ�ƵƐŝŶŐ�ƚŚĞ�ŝŵƉĞƌĂƚŝǀĞ�ǀĞƌď͘

,PSDFW
�Ŷ�ŝŵƉŽƌƚĂŶƚ�ůĞƐƐŽŶ�ůĞĂƌŶƚ�ĨƌŽŵ�ƚŚŝƐ�ŝƐ�ƚŚĂƚ�
ǀŝĚĞŽ�ĐůŝƉƐ�ďƌŝŶŐƐ�ďĂĐŬ�ĞǆĐŝƚĞŵĞŶƚ�ŝŶ�ƚŚĞ�
ĐůĂƐƐƌŽŽŵ�ĂƐ�ŝƚ�ŵĂŬĞƐ�ůĞƐƐŽŶƐ�ůĞƐƐ�ƉƌĞĚŝĐƚĂďůĞ͘�
/Ŷ�ĂĚĚŝƚŝŽŶ͕�ŝƚ�ŚĞůƉƐ�ŝŶ�ŐĞƚƚŝŶŐ�ŵŽƌĞ�
ĞŶŐĂŐĞŵĞŶƚ�ŽĨ�ƚŚĞ�ƐƚƵĚĞŶƚƐ͘��&ƵƌƚŚĞƌŵŽƌĞ͕�
ŚĂǀŝŶŐ�Ă�ĚĞƉĞŶĚĞŶĐǇ�ŽŶ�ƚĞǆƚďŽŽŬƐ�ŝƐ�
ƐŽŵĞƚŚŝŶŐ�ǁŚŝĐŚ�ĐĂŶ�ďĞ�ĚĞƚƌŝŵĞŶƚĂů�ƚŽ�
ƐƚƵĚĞŶƚƐ͛�ŶĞĞĚƐ͘��'ŽŝŶŐ�ƉĂŐĞ�ďǇ�ƉĂŐĞ�ĐĂŶ�ůĞĂĚ�
ƚŽ�ƐƚƵĚĞŶƚƐ�ůŽƐŝŶŐ�ŵŽƚŝǀĂƚŝŽŶ�ĂŶĚ�ŚĂǀŝŶŐ�ŶŽ�
ĞŶƚŚƵƐŝĂƐŵ͘�

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

8VLQJ�YLGHR�LQ�WHDFKLQJ�OHDUQLQJ�(QJOLVK�
'U��6DPL�$O�0XELUHHN��$VVLVWDQW�3URIHVVRU
'HDQVKLS�RI�3UHSDUDWRU\�<HDU�	�6XSSRUWLQJ�6WXGLHV

�ƌĞĂƚŝŶŐ�ůĞƐƐŽŶƐ�ďĂƐĞĚ�ŽŶ�ǀŝĚĞŽƐ�ŝƐ�ƚŝŵĞ�ĐŽŶƐƵŵŝŶŐ͘�
/ƚ�ƌĞƋƵŝƌĞƐ�ƐĞĂƌĐŚŝŶŐ�ĨŽƌ�ǀŝĚĞŽƐ͕�ǁĂƚĐŚŝŶŐ�ƚŚĞŵ�ƚŽ�
ŵĂŬĞ�ƐƵƌĞ�ƚŚĞǇ�ĂƌĞ�ĐƵůƚƵƌĂůůǇ�ĂƉƉƌŽƉƌŝĂƚĞ͕�ĞĚŝƚŝŶŐ�
ƚŚĞŵ�ĂŶĚ�ƚŚĞŶ�ĚĞǀŝƐŝŶŐ�Ă�ůĞƐƐŽŶ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ǀŝĚĞŽ͘�
/ƚ�ĐĂŶ�ƚĂŬĞ�ŚŽƵƌƐ�ƚŽ�ũƵƐƚ�ĚĞƐŝŐŶ�ŽŶĞ�ůĞƐƐŽŶ�ƉůĂŶ͘�
dŚĞƌĞĨŽƌĞ͕�Ă�ĐŽůůĂďŽƌĂƚŝǀĞ�ĞĨĨŽƌƚ�ŝƐ�ŶĞĞĚĞĚ�ƚŽ�ŵĂŬĞ�
ƚŚŝƐ�ƉƌŽũĞĐƚ�ǁŽƌŬ͘�
dŚĞ�ĨŝƌƐƚ�ƚŚŝŶŐ�ƚŚĂƚ�ŶĞĞĚƐ�ƚŽ�ďĞ�ĚŽŶĞ�ŝƐ�ƚŽ�ĂƐƐĞŵďůĞ�Ă�
ĚĞĚŝĐĂƚĞĚ�ƚĞĂŵ�ŽĨ�ƚĞĂĐŚĞƌƐ�ƚŽ�ŵĂŶĂŐĞ�ƚŚŝƐ͘�dŚĞǇ�ǁŝůů�
ďĞ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ĨŝŶĚŝŶŐ�ǀŝĚĞŽƐ�ĂŶĚ�ĐƌĞĂƚŝŶŐ�ůĞƐƐŽŶ�
ƉůĂŶƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƐǇůůĂďƵƐ͘�dŚĞǇ�ǁŝůů�ŐŽ�
ďŽŽŬ�ďǇ�ďŽŽŬ�ĂŶĚ�ĐŽŵĞ�ƵƉ�ǁŝƚŚ ŽŶĞ�ůĞƐƐŽŶ�ĨŽƌ�ĞĂĐŚ�
ƵŶŝƚ�ƚĂƵŐŚƚ�ŝŶ�Y�^ŬŝůůƐ͘����



7KLV�$FWLRQ�UHVHDUFK�DLPHG�WR�SURYLGH�VWXGHQWV�ZLWK�
RQOLQH�UXEULF�WR��JUDGH�DVVLJQPHQWV�DQG��WR�JLYH�
VWXGHQWV�LPPHGLDWH�IHHGEDFN��7KH�DFWLRQ�ZDV�XVLQJ�
%ODFNERDUG�WRRO�³5XEULF´�WR�UHDFK�WKH�JRDOV��7KH�
LQWHUYHQWLRQ�KDV�D�SRVLWLYH�LPSDFW�IRU�PH�DV�DQ�
LQVWUXFWRU��VWXGHQWV��DQG�WKH�LQVWLWXWLRQ��7KH�LPSDFW�
LQFOXGLQJ�EXW�QRW�OLPLWHG�WR� JUDGLQJ�FULWHULD�ZHUH�FOHDU�
DQG�ZH�ZHQW�SDSHUOHVV��)XWXUH�GHYHORSPHQW�LQFOXGHV�
IDPLOLDUL]H�FROOHJH�IDFXOW\�ZLWK�WKLV�WRRO�DQG�
HQFRXUDJH�WKHP�WR�XVH�LW�LQ�WKHLU�FODVVHV��

2YHUYLHZ
$FFRUGLQJ�WR�UHVHDUFK�DQG�HGXFDWRUV¶�UHSRUWV��
DVVHVVPHQW�DQG�IHHGEDFN�DUH�YLWDO�HOHPHQWV�LQ�WKH�
OHDUQLQJ�SURFHVV��.KDPLV�	�6HODPDW���������
+RZHYHU��SURYLGLQJ�GHWDLOHG�IHHGEDFN�LV�D�ORQJ�
SURFHVV�PDLQO\�ZLWK�ODUJH�FODVVHV��$GGLWLRQDOO\��
LQVWUXFWRUV�DUH�UHTXLUHG�WR�JUDGH�FRXUVHZRUN�DQG�DOO�
DVVLJQPHQWV�EDVHG�RQ�UXEULFV�WR�JXDUDQWHH�IDLUQHVV�
DQG�HTXLW\��,Q�RUGHU�WR�DFKLHYH�DOO�WKHVH�JRDOV��,�XVH�
%ODFNERDUG�WRROV��5XEULF���

)XWXUH 'HYHORSPHQWV

ඹ ,�ZRXOG�OLNH�WR�WDNH�WKLV�SURMHFW�WR�VHYHUDO�OHYHOV�
EH\RQG�WKLV��,�ZRXOG�OLNH�WR�FRQGXFW�VHYHUDO�
ZRUNVKRSV�LQ�P\�FROOHJH�WR�VKDUH�P\�H[SHULHQFH�
ZLWK�RWKHU�LQVWUXFWRUV��DQG�WR�WHDFK�WKHP�KRZ�WR�
DGG�D�UXEULF�WR�DVVLJQPHQWV��

ය $V�D�YLFH�GHDQ�IRU�DFDGHPLF�DIIDLU��,�ZRXOG�OLNH�WR�
HQFRXUDJH�IDFXOW\�PHPEHUV�WR�DGRSW�WKHVH�WRROV�
DQG�XVH�WKH�XQLYHUVLW\�UHVRXUFHV�IRU�EHWWHU�DQG�
DGYDQFHG�WHFKQRORJ\�LQWHJUDWLRQ�LQ�LQVWUXFWLRQ��

.KDPLV� 6�� 	 6HODPDW� $� ������� 7KH 8VH RI
)HHGEDFN LQ WKH &ODVVURRP $VVHVVPHQW� $ &DVH
6WXG\� ,QWHUQDWLRQDO -RXUQDO RI $FDGHPLF 5HVHDUFK LQ
3URJUHVVLYH (GXFDWLRQ DQG 'HYHORSPHQW� ����� ���±
����

5HIHUHQFHV

^ĂǀŝŶŐ�ƚŝŵĞ�ŽĨ�ŐƌĂĚŝŶŐ�ĂƐƐŝŐŶŵĞŶƚƐ͘

'ŝǀŝŶŐ�ƚŚĞ�ĂďŝůŝƚǇ�ƚŽ�ƉƌŽǀŝĚĞ�ƐƉĞĐŝĨŝĐ�
ĨĞĞĚďĂĐŬ�ŽŶ�Ă�ƐƉĞĐŝĨŝĐ�ŝƚĞŵ͘

WƌŽǀŝĚŝŶŐ�ƐƚƵĚĞŶƚƐ�ǁŝƚŚ�ĚĞƚĂŝůĞĚ�
ŐƌĂĚĞƐ�ĂŶĚ�ĨĞĞĚďĂĐŬ͘

2XWFRPHV

hƐŝŶŐ ΗZƵďƌŝĐΗ ŝƐ Ă ďĞŶĞĨŝƚ ƚŽ ƐƚƵĚĞŶƚƐ͕ ŝŶƐƚƌƵĐƚŽƌ͕ ĂŶĚ ƚŚĞ
ĐŽůůĞŐĞ͘
ϭ͘ &Žƌ ƐƚƵĚĞŶƚƐ͕ ϭͿ ŐƌĂĚŝŶŐ ĐƌŝƚĞƌŝĂ ĂƌĞ ĐůĞĂƌ͕ ϮͿ ĨĞĞĚďĂĐŬ

ĐĂŶ ďĞ ƉƌŽǀŝĚĞĚ ŝŶ ĚĞƚĂŝů͕ ĂŶĚ ϯͿ ƚŚĞ ŶĞĞĚ ƚŽ ƉƌŝŶƚ
ƉĂƉĞƌƐ ŝƐ ǀĂŶŝƐŚĞĚ͘

Ϯ͘ &Žƌ ŵĞ ĂƐ ŝŶƐƚƌƵĐƚŽƌ͕ ϭͿ Ăůů ƐƚƵĚĞŶƚƐ ǁŽƌŬ ǁĂƐ ƐĂĨĞ ĂŶĚ
ƉĂƉĞƌůĞƐƐ͕ ϮͿ / ǁĂƐ ĂďůĞ ƚŽ ŐƌĂĚĞ ŵǇ ƐƚƵĚĞŶƚƐ ŽŶ ƚŚĞ
ŐŽ͕ ϯͿ / ƉƌŽǀŝĚĞĚ ĚĞƚĂŝůĞĚ ĨĞĞĚďĂĐŬ ǁŚĞŶ ŶĞĞĚĞĚ ŽŶ
ƐƉĞĐŝĨŝĐ ĐƌŝƚĞƌŝĂ ĂŶĚ ŽŶ ǁŚŽůĞ ĂƐƐŝŐŶŵĞŶƚ ŝŶ ŐĞŶĞƌĂů͕
ĂŶĚ ϰͿ ŝƚ ƐĂǀĞ ŵǇ ƚŝŵĞ ĂŶĚ ĞŶĞƌŐǇ͘

ϯ͘ &Žƌ ƚŚĞ ĐŽůůĞŐĞ͕ ϭͿ ƚŚĞ ĂĚŵŝŶ ǁĂƐ ĂďůĞ ƚŽ ƚƌĂĐŬ ŵǇ
ƐƚƵĚĞŶƚƐ͛ ǁŽƌŬ͕ ϮͿ ƚŚĞ ŝŶƐƚŝƚƵƚŝŽŶ ǁĂƐ ĂďůĞ ƚŽ ƚĂŬĞ Ă
ůŽŽŬ ŽŶ ƚŚĞ ƌƵďƌŝĐ͕ ĂŶĚ ϯͿ ŵŝŶŝŵŝǌĞ ƚŚĞ ŶƵŵďĞƌ ŽĨ
ŵŝƐƚĂŬĞƐ ŝŶ ŐƌĂĚŝŶŐ͘

,PSDFW

ඹ 7KH�XVH�RI��5XEULF��WRRN�PH�WR�WKH�QH[W�OHYHO�RI�
SURIHVVLRQDOLVP��'HDOLQJ�ZLWK�VWXGHQWV�LQ�
WUDQVSDUHQF\�DQG�OLPSLGLW\��6WXGHQWV�QRZ�IRFXVHG�
RQ�TXDOLW\�RI�WKHLU�DVVLJQPHQWV��:H�KDYH�JRQH�
SDSHUOHVV��ZKLFK�DGG�WR�XQLYHUVLW\�VXVWDLQDELOLW\�
JRDO��7KLV�VHFWLRQ�PD\�LQFOXGH�OHVVRQV�OHDUQHG�DW�
D�SHUVRQDO��SURIHVVLRQDO��WHDP�DQG�RU�LQVWLWXWLRQDO�
OHYHO��WKLQN�RI�UHVRXUFHV��NQRZOHGJH��WLPH��HWF�

ය �����RI�VWXGHQWV�LQ�WKH�FODVV�EHOLHYHG�³5XEULF´�
KHOSHG�WKHP�GRLQJ�EHWWHU�MRE�LQ�WKHLU�DVVLJQPHQWV�

ර 2QH�VWXGHQWV�FRPPHQWHG�³QRZ�,�NQRZ�ZKDW�WR�
FRQFHQWUDWH�RQ�ZKHQ�GRLQJ�WKH�DVVLJQPHQW´

8VLQJ��5XEULF��IRU�$VVHVVPHQW�DQG�)HHGEDFN��$FWLRQ�5HVHDUFK

5DEDE�0RXVD��9LFH�'HDQ�IRU�$FDGHPLF�$IIDLUV

&ROOHJH�RI�6FLHQFHV�DQG�+XPDQLWLHV�� -XEDLO

$EVWUDFW

7R�XVH�%ODFNERDUG�WRRO��5XEULFV��LQ��'HVLJQ�DQG�'HYHORS�
0DWK�/HVVRQV��FODVV�IRU�DVVHVVPHQW�DQG�IHHGEDFN�,�GR�
WKH�IROORZLQJ��
�� )LUVW��,�WUDQVIHU�DOO�DVVLJQPHQWV�VWDQGDUGV�LQWR�

UXEULFV��(DFK�UXEULF�FRQWDLQV�FULWHULD��SHUIRUPDQFH�
UDWLQJ��DQG�SHUIRUPDQFH�GHVFULSWLRQ��$OVR��JUDGHV�
DQG�SHUFHQWDJH�DUH�GLVWULEXWHG�RQ�UXEULFV�WR�LQIRUP�
VWXGHQWV�DERXW�WKH�ZHLJKW�IRU�HDFK�FULWHULRQ��

�� 6HFRQG��,�SRVW�UXEULF�ZLWK�DVVLJQPHQW��VR�WKDW�
VWXGHQWV�NQRZ�DERXW�WKH�TXDOLW\�PHDVXUHPHQWV�IRU�
DVVLJQPHQWV��

�� 7KLUG��DIWHU�VXEPLWWLQJ�GXH�GDWH��,�JUDGH�DOO�
DVVLJQPHQWV�DQG�ZULWH�WKH�IHHGEDFN�RQ�EODFNERDUG�
ZKHUH�JUDGHV�DUH�SRVWHG�LPPHGLDWHO\�DQG�SULYDWHO\��
%ODFNERDUG�DOORZV�VWXGHQWV�WR�FRPPXQLFDWH�ZLWK�WKH�
LQVWUXFWRU��ZKLFK�RSHQV�WKH�GRRU�IRU�VWXGHQWV�WR�
GLDORJXH�ZLWK�LQVWUXFWRU�LQ�FDVH�WKH\�QHHGHG�WR�GR�
VR��

5HVHDUFK�$FWLYLW\

5HVHDUFK2EMHFWLYHV

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

/RQJ�7HUP�

5HJXODU�
SUDFWLFH�LQ�
WKH�FROOHJH�

0HGLXP�7HUP

)DFXOW\�
ZRUNVKRSV�

6KRUW�7HUP

6SHHG�XS�WKH�
JUDGLQJ�
SURVVHV�

�ĂƐŝŶŐ�ĐŽŵŵƵŶŝĐĂƚŝŽŶ�ďĞƚǁĞĞŶ�
ŝŶƐƚƌƵĐƚŽƌ�ĂŶĚ�ƐƚƵĚĞŶƚƐ�ŝŶ�ƚĞƌŵƐ�ŽĨ�
ĚŝƐĐƵƐƐŝŶŐ�ĂƐƐŝŐŶŵĞŶƚƐ͘�

�ǀĂŝůĂďŝůŝƚǇ�ŽĨ�ŐƌĂĚĞƐ�ĂŶĚ�ĨĞĞĚďĂĐŬ�ĨŽƌ�
ƐƚƵĚĞŶƚƐ�Ăůů�ƐĞŵĞƐƚĞƌ�ůŽŶŐ͘

ZƵďƌŝĐ

ĂǀĂŝůĂďŝůƚǇ

&ĂŝƌŶĞƐƐ

ĂĐĐƵƌĂƚĞŶĞƐƐ



$EVWUDFW
,Q RUGHU WR SULRULWL]H WHDFKLQJ LPSURYHPHQW HIIRUWV� D
FRPSUHKHQVLYH VFDQ RI VWXGHQW HYDOXDWLRQV RYHU WKH
SDVW \HDU ZDV FRQGXFWHG� $IWHU UHYLVLRQ RI VWXGHQW
LQSXW DQG IHHGEDFN RYHU WKH SDVW WZR VHPHVWHUV� LW ZDV
UHDOL]HG WKDW PRVW FRPPHQWV� ZKHWKHU RUDOO\ RU ZULWWHQ�
UHYROYHG DURXQG WKUHH RYHUDUFKLQJ WKHPHV� $ JURXS RI
JUDGXDWH VWXGHQWV ZHUH VHOHFWHG DV D VWXG\ VDPSOH IRU
WKH SXUSRVH RI WKLV UHVHDUFK EHFDXVH WKH\ DUH IDPLOLDU
ZLWK P\ WHDFKLQJ VW\OH GXH WR WKH IDFW WKDW , KDYH EHHQ
WHDFKLQJ WKHP IRU RYHU D \HDU QRZ� 7KH VWXG\ VDPSOH
�Q �� ZHUH DVNHG WR UDQN WKUHH WHDFKLQJ LPSURYHPHQW
SULRULWLHV IURP KLJKHVW SULRULW\ WR ORZHVW SULRULW\� $IWHU
WDNLQJ WKH SULRULWLHV LQWR FRQVLGHUDWLRQ DQG
LPSOHPHQWLQJ WKH VXJJHVWHG FKDQJHV� VWXGHQWV
UHIOHFWHG LPSURYHG OHYHOV RI HQJDJHPHQW DQG
LQYROYHPHQW LQ WKH WHDFKLQJ�OHDUQLQJ SURFHVV�

2XWFRPHV
7KH PDLQ RXWFRPH IRU VWXGHQWV ZDV ORZHU OHYHOV RI
DQ[LHW\ LQ WHUPV RI ZKDW WR H[SHFW RQ H[DPV� DV ZHOO DV
IHHOLQJV RI FRQILGHQFH DQG DSSUHFLDWLRQ WKDW WKHLU LQSXW
PDWWHUV DQG WKHLU IHHGEDFN LV WDNHQ LQWR FRQVLGHUDWLRQ�
7KLV UHVXOWHG LQ HQWKXVLDVP DQG LQFUHDVHG IHHOLQJV RI
HQJDJHPHQW DQG LQYROYHPHQW LQ FRXUVH GHOLYHU\�

5HIHUHQFHV
�ŚĂŶ͕ <͘ ;ϮϬϬϭͿ͘ dŚĞ ĚŝĨĨŝĐƵůƚŝĞƐ ĂŶĚ ĚŝůĞŵŵĂ ŽĨ
ĐŽŶƐƚƌƵĐƚŝŶŐ Ă ŵŽĚĞů ĨŽƌ ƚĞĂĐŚĞƌ ĞǀĂůƵĂƚŝŽŶ ŝŶ
ŚŝŐŚĞƌ ĞĚƵĐĂƚŝŽŶ͘ KƌŐĂŶŝƐĂƚŝŽŶ ĨŽƌ �ĐŽŶŽŵŝĐ �ŽͲ
KƉĞƌĂƚŝŽŶ ĂŶĚ �ĞǀĞůŽƉŵĞŶƚ͕ ϭϯ;ϭͿ͘

�ŝƐŶĞƌ͕ �͘ t͘ ;ϭϵϳϵͿ͘ dŚĞ ƵƐĞ ŽĨ ƋƵĂůŝƚĂƚŝǀĞ ĨŽƌŵƐ ŽĨ
ĞǀĂůƵĂƚŝŽŶ ĨŽƌ ŝŵƉƌŽǀŝŶŐ ĞĚƵĐĂƚŝŽŶĂů
ƉƌĂĐƚŝĐĞ͘ �ĚƵĐĂƚŝŽŶĂů �ǀĂůƵĂƚŝŽŶ ĂŶĚ WŽůŝĐǇ
�ŶĂůǇƐŝƐ͕ ϭ;ϲͿ͕ ϭϭͲϭϵ͘

:ŽŚŶƐƚŽŶ͕ W͘ ;ϭϵϴϵͿ͘ �ŽŶƐƚƌƵĐƚŝǀĞ ĞǀĂůƵĂƚŝŽŶ ĂŶĚ
ƚŚĞ ŝŵƉƌŽǀĞŵĞŶƚ ŽĨ ƚĞĂĐŚŝŶŐ ĂŶĚ
ůĞĂƌŶŝŶŐ͘ dĞĂĐŚĞƌƐ �ŽůůĞŐĞ ZĞĐŽƌĚ͘

2YHUYLHZ

7HDFKHUV DUH RIWHQ FRPSHOOHG WR ILQG WHDFKLQJ
LPSURYHPHQW RSSRUWXQLWLHV� DQG WKHUH LV QR EHWWHU
RSSRUWXQLW\ WR GR VR WKDQ ZKLOH WHDFKLQJ JUDGXDWH
FRXUVHV� *UDGXDWH OHYHO WHDFKLQJ LV FKDUDFWHUL]HG E\
WKH SUHVHQFH RI PRUH FRQVWUXFWLYH FULWLFLVP� EHFDXVH
RI WKH XQLTXH QDWXUH RI WHDFKHU�VWXGHQW UHODWLRQVKLS�
0RUHRYHU� WKH GLIIHUHQFH LQ DVVLJQPHQW VWUXFWXUH DQG
OHFWXUH GHOLYHU\ DOORZV IRU PRUH URRP WR PDQHXYHU
DQG DFFRPPRGDWH WKH VSHFLILF QHHGV RI VWXGHQWV� $V
D UHVXOW� RUDO DQG ZULWWHQ REVHUYDWLRQV ZHUH DQDO\]HG
DQG WHDFKLQJ LPSURYHPHQW SULRULWLHV ZHUH
HVWDEOLVKHG DQG LPSOHPHQWHG� 7KLV SDUWLFXODU EDWFK
ZDV FKRVHQ DV D VWXG\ VDPSOH EHFDXVH RI WKHLU
H[SRVXUH WR P\ SUH� DQG SRVW�WHDFKLQJ LPSURYHPHQW
SURMHFW�

,GHQWLI\�WHDFKLQJ�LPSURYHPHQW�SULRULWLHV�
WKURXJK�TXDOLWDWLYH�HYDOXDWLRQV�DQG�RUDO�
IHHGEDFN��

5DQN�WHDFKLQJ�LPSURYHPHQW�SULRULWLHV�DQG�
FRQVWUXFW�DQ�DFWLRQ�SODQ�WR�LPSOHPHQW�
VXJJHVWHG�FKDQJHV��

7UDFN�WKH�LPSDFW�RI�LPSOHPHQWHG�
LPSURYHPHQWV�RQ�VWXGHQWV¶�HYDOXDWLRQ�DQG�
HQJDJHPHQW��ZKLOH�SODQQLQJ�WR�LPSOHPHQW�WKH�
VDPH�LPSURYHPHQWV�WR�LQFOXGH�DOO�WHDFKLQJ�
OHYHOV��JUDGXDWH��DV�ZHOO�DV�XQGHUJUDGXDWH��

5HVHDUFK$LPV

)XWXUH 'HYHORSPHQW

5HVHDUFK $FWLYLW\

(YDOXDWLRQ�$QDO\VLV

� &ROOHFW�DQG�DQDO\]H�TXDOLWDWLYH�HYDOXDWLRQV�IURP�
VWXGHQWV�UHJDUGLQJ�WKH�PDLQ�JDSV�LQ�WKHLU�OHDUQLQJ�
SURFHVV�WKDW�DUH�UHOHYDQW�WR�WKH�LQVWUXFWRU¶V�GHOLYHU\�
DQG�FODVVURRP�PDQDJHPHQW�VW\OH�

3ULRULWL]DWLRQ�RI�(IIRUWV

� 6WXGHQWV�DUH�DVNHG�WR�UDQN�WKH�WKUHH�PDLQ�WHDFKLQJ�
LPSURYHPHQW�HIIRUWV�IURP�KLJKHVW�SULRULW\�WR�ORZHVW�
SULRULW\�

,PSOHPHQWDWLRQ�DQG�5H�HYDOXDWLRQ

� 7KH KLJKHVW UDQNLQJ WHDFKLQJ LPSURYHPHQW KDV EHHQ
LPSOHPHQWHG� DQG WKH RWKHU WZR HIIRUWV WKDW VFRUHG PHGLXP WR
ORZ SULRULW\ DUH LQ WKH SURFHVV RI LPSOHPHQWDWLRQ WKURXJKRXW
WKLV VHPHVWHU� 4XDOLWDWLYH UH�HYDOXDWLRQ LQ WHUPV RI WKH LPSDFW
RI LPSOHPHQWLQJ WKH ILUVW SULRULW\ WRZDUGV WKH HQG RI ODVW
VHPHVWHU KDV EHHQ FROOHFWHG DQG DQ DFWLRQ SODQ KDV EHHQ
JHQHUDWHG WR HQVXUH LWV LPSOHPHQWDWLRQ DFURVV WKH UHVW RI
FRXUVHV EHLQJ WDXJKW WKLV VHPHVWHU�

,PSDFW
7KLV UHVHDUFK UHVXOWHG LQ D SRVLWLYH LPSDFW RQ
WKH WHDFKLQJ�OHDUQLQJ SURFHVV� 7KLV FDQ EH
VHHQ FOHDUO\ WKURXJK VWXGHQWV¶ IHHGEDFN� )RU
LQVWDQFH� RQH VWXGHQW FRPPHQWHG WKDW ³LQ WKH
ILUVW VHPHVWHU , KDG WURXEOH XQGHUVWDQGLQJ
JUDGH GLVWULEXWLRQ DQG WKH RUJDQL]DWLRQ RI H[DP
TXHVWLRQV� EXW QRZ LW LV PXFK EHWWHU�´

, OHDUQHG IURP WKLV UHVHDUFK WKH LPSRUWDQFH RU
UH�HYDOXDWLQJ P\VHOI LQ WHUPV RI FRPPXQLFDWLRQ
ZLWK WKH VWXGHQWV� RSHQQHVV WR FKDQJH� DQG
WLPH PDQDJHPHQW VNLOOV�

� %HWWHU�
FRPPXQLFDWLRQ
�

� ,PSURYHG�
WLPH�
PDQDJHPHQW�

� 'HGLFDWLRQ�WR�
SURSHU�
FRYHUDJH�RI�
DVVLJQHG�
UHDGLQJV�

� 'LIILFXOW\�RI�
LPSOHPHQWDWLRQ�RQ�
DQ�XQGHUJUDGXDWH�
OHYHO�XVLQJ�WKH�VDPH�
DSSURDFK�EHFDXVH�
RI�WHDFKLQJ�ORDG�
VKDULQJ��

0DLQ 2XWFRPHV

3RVLWLYH�IHHGEDFN�XSRQ�UH�HYDOXDWLRQ

,QFUHDVHG�OHYHOV�RI�HQJDJHPHQW�DQG�
PXWXDO�WUXVW

&RQILGHQFH�LQ�WKH�HIIHFWLYHQHVV�RI�WKH�
HYDOXDWLRQ�SURFHVV

4XDOLWDWLYH�HYDOXDWLRQ

5HVXOWLQJ�IURP�LPSOHPHQWDWLRQ�RI�
VXJJHVWHG�WHDFKLQJ�LPSURYHPHQW�HIIRUWV

(YLGHQW�WKURXJK�WKH�DFWLRQ�SODQ

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

3ULRULWLHV�LQ�7HDFKLQJ�,PSURYHPHQW
'U��1DRI )DL] $O�$QVDU\��$VVLVWDQW�3URIHVVRU

&ROOHJH�RI�3XEOLF�+HDOWK�
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&RQWLQXH�WKH�
SUDFWLFH�RI�
SHULRGLFDO�
VWXGHQW��
IHHGEDFN�
FROOHFWLRQ�


�(QFRXUDJH�
XQGHUJUDGXDWH�
VWXGHQWV�WR�
HQJDJH�LQ�
FRQVWUXFWLYH�
TXDOLWDWLYH�
IHHGEDFN�


�2YHUFRPH�WKH�
GLIILFXOW\�RI�
REWDLQLQJ�
IHHGEDFN�IURP�
VWXGHQWV�ZKRP�
,�KDYHQ¶W�WDXJKW�
IRU�ORQJ�HQRXJK��
GXH�WR�WKH�
GLYLVLRQ�RI�
WHDFKLQJ�ORDG�
DPRQJ�IDFXOW\�
PHPEHUV��


�)RFXV�RQ�WKH�
IXOO�
LPSOHPHQWDWLRQ�
RI�DOO�WKUHH�
WHDFKLQJ�
LPSURYHPHQW�
SULRULWLHV�DFURVV�
DOO�RI P\�
FODVVHV�

Ϭ ϭ Ϯ ϯ ϰ ϱ ϲ ϳ

,ŝŐŚĞƐƚ�WƌŝŽƌŝƚǇ

DĞĚŝƵŵ�WƌŝŽƌŝƚǇ

/ŶƉƵƚ�ŽŶ��ǆĂŵ�YƵĞƐƚŝŽŶƐ�KƌŐĂŶŝǌĂƚŝŽŶ

Ϭ ϭ Ϯ ϯ ϰ

>ŽǁĞƐƚ�WƌŝŽƌŝƚǇ

DĞĚŝƵŵ�WƌŝŽƌŝƚǇ

DŽƌĞ��ŝƐĐƵƐƐŝŽŶ�ŽĨ��ƌƚŝĐůĞƐ��ƐƐŝŐŶĞĚ�ĨŽƌ�
�ƌŝƚŝƋƵĞƐ

Ϭ ϭ Ϯ ϯ ϰ ϱ

>ŽǁĞƐƚ�WƌŝŽƌŝƚǇ

DĞĚŝƵŵ�WƌŝŽƌŝƚǇ

�ĞƚƚĞƌ�dŝŵĞ�DĂŶĂŐĞŵĞŶƚ



$EVWUDFW
,W�KDV�EHHQ�QRWLFHG�WKDW�VWXGHQWV�NHHS�PDNLQJ�WKH�
VDPH�PLVWDNHV�LQ�ZULWLQJ�RYHU�DQG�RYHU�DJDLQ��6R��SHHU�
HGLWLQJ�PHWKRG�ZDV�LQWURGXFHG�DQG�LWV�LPSDFW�XSRQ�WKH�
GHYHORSPHQW�RI�WKH�VWXGHQWV¶�ZULWLQJ�VNLOOV�ZDV�
DVVHVVHG��7KH�UHVHDUFK�WDUJHWHG����VWXGHQWV��7KH�
UHVXOWV�KDYH�VKRZQ�WKDW�VWXGHQWV�KDYH�PDGH�D�
UHPDUNDEOH�SURJUHVV�LQ�ZULWLQJ�DQG�WKHUH�KDYH�EHHQ�
OHVV�JUDPPDWLFDO�DQG�VW\OLVWLF�PLVWDNHV��

2XWFRPHV
7KH�2XWFRPHV�ZHUH�HQFRXUDJLQJ��

� 7KH�6WXGHQWV�ZHUH�HQWKXVLDVWLF DQG�WKH�FODVVURRP�
HQYLURQPHQW�ZDV�LQWHUDFWLYH�DQG�HQJDJLQJ�

� 7KH�VWXGHQWV�ZHUH�DEOH�WR�LGHQWLI\�WKH�FRPPRQ�
PLVWDNHV�LQ�ZULWLQJ���

� 7KH�PLVWDNHV�LQ�VWXGHQWV¶�ZULWLQJV�GHFUHDVHG�
GUDPDWLFDOO\��

5HIHUHQFHV
0\UD�-��.DUHJLDQHV��(UQHVW�7��3DVFDUHOOD�	�6XVDQQD�:��3IODXP �������

7KH�(IIHFWV�RI�3HHU�(GLWLQJ�RQ�WKH�:ULWLQJ�3URILFLHQF\�RI�/RZ�
$FKLHYLQJ�7HQWK�*UDGH�6WXGHQWV��7KH�-RXUQDO�RI�(GXFDWLRQDO�
5HVHDUFK�����������������'2,���������������������������������

EƵǁĂƌ DĂǁůĂǁŝ �ŝĂď͕��ĨĨĞĐƚƐ�ŽĨ�ƉĞĞƌͲ ǀĞƌƐƵƐ�ƐĞůĨͲĞĚŝƚŝŶŐ�ŽŶ�ƐƚƵĚĞŶƚƐ͛�ƌĞǀŝƐŝŽŶ�
ŽĨ�ůĂŶŐƵĂŐĞ�ĞƌƌŽƌƐ�ŝŶ�ƌĞǀŝƐĞĚ�ĚƌĂĨƚƐ͕�^ǇƐƚĞŵ͕�ϭϬ͘ϭϬϭϲͬũ͘ƐǇƐƚĞŵ͘ϮϬϬϵ͘ϭϮ͘ϬϬϴ͕�ϯϴ͕�
ϭ͕�;ϴϱͲϵϱͿ͕�;ϮϬϭϬͿ͘

$IVDU 5RXKL DQG�(OQD] $]L]LDQ��3HHU�UHYLHZ��,V�*LYLQJ�&RUUHFWLYH�
)HHGEDFN�%HWWHU�WKDQ�5HFHLYLQJ�LW�LQ�/��:ULWLQJ"��3URFHGLD�� 6RFLDO�
DQG�%HKDYLRUDO�6FLHQFHV����������M�VEVSUR������������������������
��������������

2YHUYLHZ

$IWHU H[SHULPHQWLQJ ZLWK PDQ\ WHDFKLQJ PHWKRGV�
VWXGHQWV¶ OHYHO LQ ZULWLQJ GLGQ¶W VKRZ PXFK
LPSURYHPHQWV� 6WXGHQWV NHSW PDNLQJ WKH VDPH
FRPPRQ PLVWDNHV LQ ZULWLQJ VXFK DV VXEMHFW�YHUE
DJUHHPHQW� SXQFWXDWLRQ DQG RWKHU VW\OLVWLF LVVXHV� $V
D UHVXOW� , LQFRUSRUDWHG SHHU HGLWLQJ PHWKRG DORQJ
ZLWK RWKHU WHDFKLQJ PHWKRGV�

�� 7R�KDYH�VWXGHQWV�UHFRJQL]H�WKH�
PRVW�FRPPRQ�PLVWDNHV�LQ�ZULWLQJ��

��7R�KDYH�VWXGHQWV�SUDFWLFH�
HGLWLQJ�VNLOOV�

��7R�KDYH�VWXGHQWV�LPSURYH�WKHLU�
ZULWLQJ�VNLOOV�

5HVHDUFK$LPV

)XWXUH�'HYHORSPHQW

5HVHDUFK�$FWLYLW\

� 7KH�VWXGHQWV�ZHUH�GLYLGHG�LQWR�JURXSV�
� HDFK�JURXS�ZDV�JLYHQ�D�SLHFH�RI�ZULWLQJ�ZULWWHQ�E\�

RQH�RI�WKHLU�FODVVPDWHV�DQG�ZDV�DVNHG�WR�HGLW�LW�

� 7KH�ZULWWHQ�ZRUN�ZDV�SUHVHQWHG�RQ�WKH�SURMHFWRU�
DQG�WKH�VWXGHQWV�ZHUH�DVNHG�WR�FRPH�WR�WKH�IURQW�
RI�WKH�FODVV�DQG�SRLQW�RXW�WKH�HUURUV��

� 7KH�VWXGHQWV�ZHUH�DVNHG�WR�VXPPDUL]H�ZKDW�
FRPPRQ�PLVWDNHV�WKH\�KDG�UHFRJQL]HG�DQG�FRPH�
XS�ZLWK D�OLVW�RI�WKHP�

� 7KH�VWXGHQWV�PDGH�VXJJHVWLRQV�IRU�LPSURYHPHQW��

,PSDFW
� 3HHU�(GLWLQJ�KDV�EHQHILWHG�ZULWHU�
VWXGHQWV�E\�SURYLGLQJ�WKHP�ZLWK�
LPSRUWDQW�DQG�WKRXJKWIXO�IHHGEDFN�

� ,W�KDV�EHQHILWHG�HGLWRU�VWXGHQWV�E\�
JLYLQJ�WKHP�D�FKDQFH�WR�LPSURYH�WKHLU�
HGLWLQJ�VNLOOV��

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

,PSDFW�RI�3HHU�(GLWLQJ�RQ�,PSURYLQJ�7KH�:ULWLQJ�6NLOOV�RI�6WXGHQWV

'U��(PDQ�$ONURXG��,$8�8QLYHUVLW\
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W6KDUSHQ�

VWXGHQWV�
HGLWLQJ�
VNLOOV�DQG�
SUHSDUH�
WKHP�WR�
EH�IXWXUH�
HGLWRUV�

3URYLGH�
VWXGHQWV�
ZLWK�
FULWLTXLQJ�
VNLOOV�

+DYH�
VWXGHQWV�
GHYHORS�
WKHLU�RZQ�
UXEULF�

^ƚƵĚĞŶƚƐΖ�WƌŽŐƌĞƐƐ

ĚƌĂŵĂƚŝĐ ƐůŝŐŚƚ ŶŽ�ƉƌŽŐƌĞƐƐ



$EVWUDFW
dŚĞ ŐŽĂů ŽĨ ƚŚĞ 'ƌŽƵƉ WƌĂĐƚŝĐĞ DŽĚĞů ŝƐ ƚŽ ĞŶƐƵƌĞ
ĐŽŵŵŝƚŵĞŶƚ ƚŽ ƉƌŽǀŝĚŝŶŐ Ă ĐůŝŶŝĐĂů ůĞĂƌŶŝŶŐ
ĞŶǀŝƌŽŶŵĞŶƚ ƚŚĂƚ ŝƐ ƉĂƚŝĞŶƚͲĐĞŶƚĞƌĞĚ͕ ƌĂƚŚĞƌ ƚŚĂŶ
ƉƌŽĐĞĚƵƌĞͲŽƌŝĞŶƚĞĚ͕ ƉƌŽǀŝĚŝŶŐ ƐƚƵĚĞŶƚƐ Ă ƐƵĨĨŝĐŝĞŶƚ
ŶƵŵďĞƌ ĂŶĚ ďƌĞĂĚƚŚ ŽĨ ĐůŝŶŝĐĂů ĞǆƉĞƌŝĞŶĐĞ ƚŽ ĂƚƚĂŝŶ
ĂŶĚ ĚĞŵŽŶƐƚƌĂƚĞ ĐŽŵƉĞƚĞŶĐĞ ĂƐ Ă ŐĞŶĞƌĂů ĚĞŶƚŝƐƚ͘
dŚĞ ŵŽƐƚ ŝŵƉŽƌƚĂŶƚ ƌĞƐƉŽŶƐŝďŝůŝƚǇ ŽĨ ĚĞŶƚĂů ƐƚƵĚĞŶƚƐ ŝŶ
ƚŚĞ 'WD ŝƐ ƚŚĂƚ ƚŚĞǇ ĚĞůŝǀĞƌ ƋƵĂůŝƚǇ ĐŽŵƉƌĞŚĞŶƐŝǀĞ
ĚĞŶƚĂů ƚƌĞĂƚŵĞŶƚ ĂƉƉƌŽƉƌŝĂƚĞ ƚŽ ĞĂĐŚ ƉĂƚŝĞŶƚ͕ ŝŶ Ă
ƚŝŵĞůǇ ŵĂŶŶĞƌ͘ �ǀĞƌǇ ƉĂƚŝĞŶƚ Ɛ͛ ŽƌĂů ŚĞĂůƚŚ ŶĞĞĚƐ͕
ƉĞƌƐŽŶĂů ƉƌĞĨĞƌĞŶĐĞƐ͕ ĂŶĚ ƐŽĐŝĂů͕ ĞƚŚŶŝĐ͕ ĞĐŽŶŽŵŝĐ͕
ĂŶĚ ĞŵŽƚŝŽŶĂů ĐŝƌĐƵŵƐƚĂŶĐĞƐ ŵƵƐƚ ďĞ ƐĞŶƐŝƚŝǀĞůǇ
ĐŽŶƐŝĚĞƌĞĚ͘ dŚŝƐ ŵŽĚĞů ǁĂƐ ŝŵƉůĞŵĞŶƚĞĚ ŝŶ ϮϬϭϵ ĂŶĚ
ƚŚĞ ŐƌĂĚƵĂƚŝŶŐ ĐůĂƐƐ ŽĨ ϮϬϮϬ ǁŝůů ďĞ ƚŚĞ ĨŝƌƐƚ ƚŽ ŚĂǀĞ
ƵŶĚĞƌŐŽŶĞ ƚŚĞ ƉŝůŽƚ͘

5HIHUHQFHV
� tĂůŬĞƌ�DW͕ ��ƵůĞǇ ^>͕��ĞĂĐŚ�DD͕�Ğƚ�Ăů͘��ĞŶƚĂů�

ĞĚƵĐĂƚŝŽŶ�ĞĐŽŶŽŵŝĐƐ͗�ĐŚĂůůĞŶŐĞƐ�ĂŶĚ�ŝŶŶŽǀĂƚŝǀĞ�
ƐƚƌĂƚĞŐŝĞƐ͘�:��ĞŶƚ��ĚƵĐϮϬϬϴ͖ϳϮ;ϭϮͿ͗ϭϰϰϬͲϵ͘�

� �Ăŝůŝƚ ,>͕�DĐ'ŽǁĂŶ�d>͘�^ĞŶŝŽƌ�ĚĞŶƚĂů�ƐƚƵĚĞŶƚƐ͛�
ŝŵƉĂĐƚ�ŽŶ�ĚĞŶƚĂů�ƐĐŚŽŽů�ƌĞǀĞŶƵĞƐ͗�ƚŚĞ�ĞĨĨĞĐƚ�ŽĨ�
ĐŽŵŵƵŶŝƚǇͲďĂƐĞĚ�ĚĞŶƚĂů�ĞĚƵĐĂƚŝŽŶ͘�:��ĞŶƚ��ĚƵĐ
ϮϬϭϭ͖ϳϱ;ϭϬ�^ƵƉƉůͿ͗^ϴͲϭϯ͘�

� WĂƚĞů�^Z͕�,ĂŶĚĂ �͘�WƌĂĐƚŝĐĞ�ŽŶůǇ�ŵĂŬĞƐ�
ƉĞƌŵĂŶĞŶƚ͗�ƉĞƌĨĞĐƚ�ƉƌĂĐƚŝĐĞ�ŵĂŬĞƐ�ƉĞƌĨĞĐƚ͘�:�Z�
^ŽĐ DĞĚ�ϮϬϭϱ͖ϭϬϴ;ϯͿ͗ϴϯ͘�

2YHUYLHZ
,Q WKHLU ILQDO ��WK� \HDU RI VWXG\� GHQWDO VWXGHQWV XQGHUJR
D FOLQLFDO FRPSUHKHQVLYH FRXUVH LQ ZKLFK WKH\
LQFRUSRUDWH � GLIIHUHQW GHQWDO VSHFLDOWLHV LQ IRUP RI
FRPSUHKHQVLYH FDVHV�� :LWK HDFK VSHFLDOW\ UHTXLULQJ D
FHUWDLQ QXPEHU RI SURFHGXUHV WR EH FRPSOHWHG� VWXGHQWV
DUH RIWHQ VXEMHFWHG WR HQRUPRXV SUHVVXUH WRZDUGV WKH
HQG RI WKH \HDU� 3DWLHQW VXUYH\V UHYHDO WKDW RQFH D
VWXGHQW KDV FRPSOHWHG D FHUWDLQ UHTXLUHPHQW WKH\ ORVH
SULRULW\ DQG DUH RIWHQ QHJOHFWHG IRU IXUWKHU FDUH RU
FRPSOHWLRQ RI FDUH� :H KDYH LQWURGXFHG WKH *URXS
3UDFWLFH 0RGHO� ZKLFK DLPV WR DVVLJQ VWXGHQWV LQWR
JURXSV ZLWK D JURXS PDQDJHU DQG JURXS OHDGHU� 7KLV
PRGHO DLPV WR VKLIW WKH IRFXV IURP UHTXLUHPHQW RULHQWHG
FDUH WR FRPSUHKHQVLYH SDWLHQW FDUH� 7KLV ZRXOG
WUDQVODWH LQWR DQ LQFUHDVH LQ SURGXFWLRQ� D GHFUHDVH LQ
SDWLHQW GLVVDWLVIDFWLRQ DV ZHOO DV VWXGHQW DQ[LHW\�

)XWXUH�'HYHORSPHQW

5HVHDUFK�$FWLYLW\ ,PSDFW
ඹ 2YHUDOO� ERWK VWXGHQWV¶ DQG SDWLHQWV¶

IHHGEDFN ZDV SRVLWLYH�

ය 6WXGHQW�SURGXFWLRQ�DQG�DFDGHPLF�
SHUIRUPDQFH�LPSURYHG�HVSHFLDOO\�
�WK \HDU�VWXGHQWV�ZKR�VHHP�WR�
EHQHILW�IURP�SHHU�OHDUQLQJ�E\�EHLQJ�
JURXSHG�ZLWK�VHQLRU��WK \HDU�
VWXGHQWV��

ර &KDOOHQJHV�LQFOXGHG�UHVLVWDQFH�WR�
FKDQJH�IURP�VRPH�IDFXOW\��DV�ZHOO�
DV�WLPH�VSHQW�RULHQWLQJ�ERWK�
VWXGHQWV�DQG�IDFXOW\�WR�WKH�QHZO\�
LQWURGXFHG�PRGHO������������������������������
³,�FDQ�DVN�P\�SDUWQHU�TXHVWLRQV�,�
ZRXOG�RWKHUZLVH�IHHO�DVKDPHG�RI�
DVNLQJ�P\�IDFXOW\´��WK \HDU�VWXGHQW

5HVHDUFK$LPV

7KLV�PRGHO�HQDEOHV�FRQVWDQW�PRQLWRULQJ�ZLWK�
DVVHVVPHQW�LQFRUSRUDWLQJ�ERWK�TXDQWLW\�DQG�
TXDOLW\�

���,QFUHDVH�
6WXGHQW�

3URGXFWLYLW\

%\�VKLIWLQJ�WKH�IRFXV�IURP�UHTXLUHPHQWV�WR�
SDWLHQW�FHQWHUHG�FDUH��SDWLHQW�QHHGV�ZLOO�EH�
DGGUHVVHG�FRPSOHWHO\�UHJDUGOHVV�RI�WKHLU�
SULRULW\�DV�VWXGHQW�UHTXLUHPHQWV��

���,QFUHDVH�
3DWLHQW�

6DWLVIDFWLRQ�
DQG�5HGXFH�
6WXGHQW�
6WUHVV

%\�DVVLJQLQJ��WK \HDU�VWXGHQWV�WR VHQLRU�
SDUWQHUV�LQ� VPDOO�JURXSV��HDFK�VWXGHQW�FDQ�
FRPSDUH�WKHLU�SURJUHVV�ZLWKLQ�WKHLU�JURXS�
DQG�FODVV��6WXGHQWV�FDQ�VKDUH�FDVHV�DQG�
FROODERUDWH�WR�LPSURYH�WKHLU�JURXSV�RYHUDOO�
VWDQGLQJ DV�ZHOO�DV�OHDUQ�IURP�WKHLU�VHQLRUV�

���(VWDEOLVK�
9HUWLFDO�

,QWHJUDWLRQ�
	 3HHU�
/HDUQLQJ

�ŽŶĚƵĐƚ�WƌĞ�ĂŶĚ�
ƉŽƐƚ�ƐƵƌǀĞǇ�ĂŶĂůǇƐŝƐ�
ĨŽƌ�ĨŝƌƐƚ�ĐůĂƐƐ�
ŐƌĂĚƵĂƚŝŶŐ�ǁŝƚŚ�
'ƌŽƵƉ�WƌĂĐƚŝĐĞ�
DŽĚĞů�ĂŶĚ�ƚŚĞŝƌ�
ƉĂƚŝĞŶƚƐ ĂŶĚ�ƵƉĚĂƚĞ�
ƉĞƌĨŽƌŵĂŶĐĞ�
ƐƚĂƚŝƐƚŝĐƐ�ďǇ�ƚŚĞ�ĞŶĚ�
ŽĨ�ƚŚĞ�ǇĞĂƌ͘

^ŚŽƌƚͲdĞƌŵ
/ŵƉůĞŵĞŶƚ�
ĐŽŶƐƚƌƵĐƚŝǀĞ�
ĨĞĞĚďĂĐŬ�ƚŽ�
ŝŵƉƌŽǀĞ�ŵŽĚĞů�ĂŶĚ�
ŝŶĐŽƌƉŽƌĂƚĞ�ŵŽĚĞů�
ƚŽ�ŝŶĐůƵĚĞ�ϰƚŚ ǇĞĂƌ�
ĚĞŶƚĂů�ƐƚƵĚĞŶƚƐ͘

DĞĚŝƵŵͲdĞƌŵ
/ŵƉůĞŵĞŶƚ�ĐŚĂŶŐĞ�
ƚŽ�ŝŶĐůƵĚĞ�ƚŚĞ�
ĞŶƚŝƌĞ�ĚĞŶƚĂů�ƐĐŚŽŽů�
ĐƵƌƌŝĐƵůƵŵ͘

>ŽŶŐͲdĞƌŵ

*URXS�3UDFWLFH�0RGHO�IRU�6HQLRU�'HQWDO�6WXGHQWV��
0LVKDOL $O6KDULHI��%'6��&$*6��06'��'6F'
$VVLVWDQW�3URIHVVRU��&ROOHJH�RI�'HQWLVWU\

2XWFRPHV
�

WŽƐŝƚŝǀĞ�ŝŶŝƚŝĂů�ƌĞĂĐƚŝŽŶ�ĨƌŽŵ�ƐƚƵĚĞŶƚƐ�
s͘ ^�
^ŬĞƉƚŝĐĂů�ŝŶŝƚŝĂů�ƌĞĂĐƚŝŽŶ�ĨƌŽŵ�ĨĂĐƵůƚǇ

ϰϱй�ƌĞĚƵĐƚŝŽŶ�ŝŶ�ƉĂƚŝĞŶƚ�ĐŽŵƉůĂŝŶƚƐ�ĐŽŵƉĂƌĞĚ�ƚŽ������������������
ƉƌĞͲŝŵƉůĞŵĞŶƚĂƚŝŽŶ�ǇĞĂƌ

ϴϴй�ŽĨ�ƐƚƵĚĞŶƚƐ�ƌĞƉŽƌƚĞĚ�ƐĂƚŝƐĨŝĞĚ�ĐŽŵƉĂƌĞĚ�ƚŽ�ϳϱй�ƉƌĞͲ
ŝŵƉůĞŵĞŶƚĂƚŝŽŶ�ǇĞĂƌ͘

>ĞĂƌŶŝŶŐ�
/ŶǀĞŶƚŝŽŶ 'ƌŽƵƉ�WƌĂĐƚŝĐĞ DŽĚĞů

�ƉƉůŝĐĂƚŝŽŶƐ ͻ sĞƌƚŝĐĂů�/ŶƚĞŐƌĂƚŝŽŶ�н�WĞĞƌ�ůĞĂƌŶŝŶŐ

�ŶĂůǇƐŝƐ�
dŽŽů ͻ WƌŽŐƌĞƐƐ�DŽŶŝƚŽƌŝŶŐ��н�^ƵƌǀĞǇƐ

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\



$EVWUDFW
6NLOO VZDS DFWLYLW\ DLPV WR VXSSRUW VWXGHQWV WR
UHFRJQL]H WKHLU RZQ VNLOOV DQG VWUHQJWKV DQG WKRVH RI
RWKHUV� ,Q DGGLWLRQ� LW DLPV WR KHOS VWXGHQWV WR XVH WKHLU
VWUHQJWKV DQG VNLOOV WR VXSSRUW RWKHUV� 7KLV DFWLYLW\ LV
PDLQO\ WDUJHWLQJ VWXGHQWV ZKR KDYH H[SHUWLVH LQ D
SDUWLFXODU DUHD RU ORRNLQJ WR JDLQ WLSV DQG WULFNV LQ D
GLIIHUHQW DUHD�

6NLOO VZDS DFWLYLW\ LV D JUHDW RSSRUWXQLW\ IRU WKH
VWXGHQWV WR VKDUH D VNLOO RU WHDFK LW WR RWKHUV ZKR ZDQW
WR OHDUQ KRZ WR GR ZKDW KH�VKH FDQ GR RU EH EHWWHU DW
WKDW VSHFLILF VNLOO� 2U PD\EH KH�VKH QHHGV KHOS ZLWK
VRPHWKLQJ DQG UDWKHU WKDQ VSHQGLQJ KRXUV UHVHDUFKLQJ
DQG WU\LQJ WR OHDUQ LW RQ KLV�KHU RZQ� KH�VKH FDQ
FRQQHFW ZLWK VRPHRQH ZKR LV UHDOO\ JRRG DW LW DQG FDQ
VKRZ KLP�KHU KRZ WR GR ZKDW KH�VKH QHHGV �XVLQJ
,OOXVWUDWRU RU 0$7/$%� IRU H[DPSOH��

2XWFRPHV

5HIHUHQFHV

1DHJHU��'DYLG�0���HW�DO���6WXGHQWV�WHDFKLQJ�
VWXGHQWV��HYDOXDWLRQ�RI�D�³QHDU�SHHU´�WHDFKLQJ�
H[SHULHQFH�� $FDGHPLF�UDGLRORJ\ �������������
����������

.XQVFK��&���-LWHQGUD��$���	�6RRG��6����������7KH�
HIIHFWV�RI�SHHU�PHGLDWHG�LQVWUXFWLRQ�LQ�
PDWKHPDWLFV�IRU�VWXGHQWV�ZLWK�OHDUQLQJ�SUREOHPV��
$�UHVHDUFK�V\QWKHVLV��/HDUQLQJ�'LVDELOLWLHV�
5HVHDUFK�	�3UDFWLFH��������������

2YHUYLHZ

³,I�\RX�ZDQW�WR�OHDUQ�VRPHWKLQJ��UHDG�DERXW�LW��,I�\RX�
ZDQW�WR�XQGHUVWDQG�VRPHWKLQJ��ZULWH�DERXW�LW��,I�\RX�
ZDQW�WR�PDVWHU�VRPHWKLQJ��WHDFK�LW�´�<RJL�%KDMDQ

&RRSHUDWLYH�OHDUQLQJ�LV�D�ZHOO�HVWDEOLVKHG�WHFKQLTXH�
IRU�HQKDQFLQJ�OHDUQLQJ�

5HVHDUFK�VXJJHVWV�WKDW�VWXGHQWV�ZKR�HQJDJH�LQ�DQ�
HQYLURQPHQW�RI�RSHQ�DQG�IUHH�FRPPXQLFDWLRQ��VWXG\�
ZHOO�DQG�SHUIRUP�EHWWHU�DFDGHPLFDOO\�

$�VWXG\�SXEOLVKHG�LQ�WKH�DFDGHPLF�MRXUQDO 0HPRU\�	�
&RJQLWLRQ FRQFOXGHG�WKDW�VWXGHQWV�ZKR�WDXJKW�RWKHU
�
SHUIRUPHG�EHWWHU�RQ�WHVWV�WKDQ�WKRVH�ZKR�ZHUH�WROG�
WKH\�ZRXOG�EH�WHVWHG�

�ƌĞĂƚĞ�Ă�ƉŽƐŝƚŝǀĞ�ŐƌŽƵƉ�ĂƚŵŽƐƉŚĞƌĞ�ĂŶĚ�
ďƌĞĂŬ�ĚŽǁŶ�ƐŽĐŝĂů�ďĂƌƌŝĞƌƐ͘�

�ƵŝůĚ�ŝŶͲĐůĂƐƐ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ĨŽƌ�
ƐƚƵĚĞŶƚƐ�ƚŽ�ůĞĂƌŶ�ĨƌŽŵ�ĞĂĐŚ�ŽƚŚĞƌ͘

WƌŽŵŽƚŝŶŐ�ĂĐƚŝǀĞ�ůĞĂƌŶŝŶŐ�ƚŚƌŽƵŐŚ�ĚŝƌĞĐƚ�
ŝŶƚĞƌĂĐƚŝŽŶ�ďĞƚǁĞĞŶ�ƐƚƵĚĞŶƚƐ͘

5HVHDUFK$LPV

)XWXUH�'HYHORSPHQW

µ6NLOO�6ZDS¶�DSS�FDQ�EH�XVHG�WR�DOORZV�,$8�VWXGHQWV�
WR�EXLOG�WKHLU�RZQ�SURILOHV��ILQG�D�SDUWQHU�IURP�ZKRP�
WKH\�FDQ�OHDUQ�RU�WR�ZKRP�WKH\�FDQ�RIIHU�KHOS��DQG�
VWD\�LQIRUPHG�RI�RQ�FDPSXV�HYHQWV�WKDW�DUH�RI�WKHLU�
LQWHUHVWV� ,Q�DGGLWLRQ��WKLV�DSS�HQFRXUDJHV�VWXGHQWV�
WR�VKDUH�VNLOOV��PLQLPL]H�WUDLQLQJ�FRVWV��DQG�EXLOG�
VRFLDO�QHWZRUN�

5HVHDUFK�$FWLYLW\
7KLV�DFWLYLW\�LV�DERXW���KRXUV�ORQJ���$�FKHFNOLVW�ZDV�
FUHDWHG�DQG�VHQW�WR�WKH�VWXGHQWV�WR�VHOHFW�WKH�VNLOO�V��
WKH\�DUH�ZLOOLQJ�WR�WHDFK�WR�RWKHUV�DQG�WKH�VNLOO�V��WKH\�
ZDQW�WR�OHDUQ�

%DVHG�RQ�WKH�TXHVWLRQQDLUH�����VNLOOV�ZHUH�VHOHFWHG�

���VWXGHQWV�SDUWLFLSDWHG�

,PSDFW
7KLV DFWLYLW\ KDG D SRVLWLYH LPSDFW RQ WKH
SDUWLFLSDQWV� ERWK OHDUQHUV DQG WHDFKHUV� +HUH
DUH VRPH TXRWHV IURP WKH VWXGHQWV�

6WXGHQW $� ³7KLV ZDV DQ H[FLWLQJ ZD\ WR VKDUH
DQG OHDUQ VNLOOV ZLWK P\ FODVVPDWHV� /ƚ ǁĂƐ Ă
ǁĞůůͲŽƌŐĂŶŝǌĞĚ ĂŶĚ ďĞŶĞĨŝĐŝĂů ůĞĂƌŶŝŶŐ
ĞǆƉĞƌŝĞŶĐĞ͘´

6WXGHQW %� ³ 7KLV DFWLYLW\ ZDV DZHVRPH� ,W ZLOO
KHOS PH LQ P\ VHQLRU GHVLJQ SURMHFW�´

6WXGHQW &� ³, OHDUQHG PRUH LQIRUPDWLRQ IURP
WKLV DFWLYLW\ LQ D VKRUW WLPH�´

6WXGHQW '� ³ 6NLOO 6ZDS DFWLYLW\ DOORZHG PH WR
KRQH P\ VNLOOV DQG JURZ D GHHSHU
XQGHUVWDQGLQJ RI WKH WRSLFV , WDXJKW�´

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

6NLOO�6ZDS�$FWLYLW\
6DOHK�,��$O]DKUDQL��$VVLVWDQW�3URIHVVRU

&ROOHJH�RI�(QJLQHHULQJ

ϭ

Ϯ

ϯ

2XWFRPHV
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,Q RUGHU WR EXLOG FRQILGHQFH� DQG LPSURYH WHVW
SHUIRUPDQFH RI P\ VWXGHQWV LQ WKH FKHPLFDO
WKHUPRG\QDPLF FODVV� VHYHUDO WHDFKLQJ�OHDUQLQJ
SUDFWLFHV KDYH EHHQ XVHG� VXFK DV LQWHUDFWLYH
OHFWXUHV� YLGHR WXWRULDOV� DQG FRRSHUDWLYH OHDUQLQJ�
-LJVDZ PHWKRG LQ SDUWLFXODU� 7KH EHVW SHUIRUPDQFH
DQG UHIOHFWLRQ FDPH IURP XVLQJ WKH -LJVDZ PHWKRG�
%HLQJ DQ H[SHUW LQ D WRSLF DQG UHVSRQVLEOH WR VKDUH
\RXU NQRZOHGJH WR \RXU JURXS DV ZHOO DV OLQNLQJ WKH
LQIRUPDWLRQ SX]]OHV WRJHWKHU� DOO RI ZKLFK KHOSHG
VWXGHQWV WR DFTXLUH D VWURQJ FRQILGHQFH LQ WKHLU
FRJQLWLYH FRPPXQLFDWLRQ ZKLFK DSSHDUHG LQ WKHLU WHVW
VFRUHV�

2YHUYLHZ

7KHUPRG\QDPLF FKHPLVWU\ FODVV KDV EHHQ NQRZQ
DPRQJ FKHPLVWU\ PDMRU VWXGHQWV DV D YHU\ GLIILFXOW FODVV
GXH WR ODUJH DPRXQW RI ODZV� HTXDWLRQV� DQG WHUPV
UHTXLULQJ SOHQW\ XVH RI PDWKHPDWLFDO PHWKRGV� , DVNHG
P\ VWXGHQWV DERXW WKH EHVW WHDFKLQJ WHFKQLTXH WKDW
HQKDQFH WKHLU OHDUQLQJ RI WKLV VXEMHFW� ��� RI WKH
VWXGHQWV EHOLHYH WKDW JURXS ZRUN LV WKHLU EHVW WHDFKLQJ�
OHDUQLQJ SURFHVV� 7KXV� FRRSHUDWLYH DQG SHHU WHDFKLQJ
PHWKRGV KDYH EHHQ DSSOLHG WR P\ FODVV�

)XWXUH 'HYHORSPHQWV

�� :RRGV� +�%� ������� ([SHGLWLQJ OHDUQLQJ WKURXJK SHHU
WHDFKLQJ� H[SHULHQFHV ZLWK WKH -LJVDZ WHFKQLTXH� +HDOWK
,QIR /LEU -� ��� ��������

�� 'R\PXV� .� ������� 7HDFKLQJ &KHPLFDO (TXLOLEULXP ZLWK
WKH -LJVDZ 7HFKQLTXH� 5HVHDUFK LQ 6FL (GX� ��� ����
����

�� 2OLYHLUD� %�5�0�� 9DLODWL� $�/�� /XL]� (�� %ROO� )�*��
0HQGHV� 6�5� ������� -LJVDZ� 8VLQJ &RRSHUDWLYH
/HDUQLQJ LQ 7HDFKLQJ 2UJDQLF )XQFWLRQV� - &KHP (GXF�
��� ����������

5HIHUHQFHV

� 8VH�FRRSHUDWLYH�OHDUQLQJ�

^ƚƵĚĞŶƚƐ�ŝŶƚĞƌĂĐƚ�ǁŝƚŚ�ĞĂĐŚ�ŽƚŚĞƌ�ƚŽ�
ĚŝƐĐƵƐƐ�ƚŚĞ�ĐŽŶĐĞƉƚ�ĂŶĚ�ďĞĐŽŵĞ�
ĞǆƉĞƌƚ͘

� $VVLJQ�UHVSRQVLELOLWLHV

^ƚƵĚĞŶƚƐ�ĂƌĞ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƐĞůĨͲ
ůĞĂƌŶŝŶŐ�ĂŶĚ�ƚŚĞŝƌ�ŐƌŽƵƉͲůĞĂƌŶŝŶŐ͘

� 3URPRWH�SHHU�WHDFKLQJ

^ƚƵĚĞŶƚƐ�ƐŚĂƌĞ�ƚŚĞŝƌ�ŬŶŽǁůĞĚŐĞ�ĂŶĚ�
ƚĞĂĐŚ�ŝƚ�ƚŽ�ĞĂĐŚ�ŽƚŚĞƌ͘ �

2XWFRPHV

([SHFWHG�RXWFRPHV��DFKLHYHG��
� %RRVWHG�VWXGHQW¶V�FRQILGHQFH�ZKHQ�VROYLQJ�FKHPLFDO�
WKHUPRG\QDPLF�SUREOHPV�

� ,PSURYHG�WKH�SHUIRUPDQFH�RI�WKH�VWXGHQWV�LQ�WKH�
WHVWV�

� (QKDQFHG�VWXGHQWV¶�UHVSRQVLELOLW\�DQG�DFFRXQWDELOLW\�
IRU�VHOI�OHDUQLQJ�DQG�IRU�WHDFKLQJ�RWKHUV�

� 'HYHORSHG�D�VSLULW�RI�FRRSHUDWLRQ�EHWZHHQ�WKH�
VWXGHQWV�WKURXJK�WHDPZRUN�

8QH[SHFWHG�RXWFRPHV��DFKLHYHG��
� &UHDWHG�D�YHU\�SRVLWLYH�OHDUQLQJ�HQYLURQPHQW�LQ�
ZKLFK�VWXGHQWV�IHOW�SURXG�DQG�LQWHUHVWHG�

,PSDFW

� 7KH 6WXGHQWV IHOW KDSS\ DQG VDWLVILHG RI WKH -LJVDZ
PHWKRG�

� 7KH 6WXGHQWV VKRZHG EHWWHU SHUIRUPDQFH LQ WKH
SRVW�WHVW�

� 7KH SUDFWLFH KHOSHG WKH VWXGHQWV WR GHYHORS WKHLU
FULWLFDO WKLQNLQJ� VRFLDO VNLOOV DQG SUREOHP�VROYLQJ
VNLOOV�

� 7KH VWXGHQWV ZHUH FRQILGHQW ZKHQ GRLQJ DQ RQOLQH
WHVW DIWHU WKH DFWLYLW\�

WƌŽŵŽƚŝŶŐ��ŽŶĨŝĚĞŶĐĞ�ĂŶĚ�WĞƌĨŽƌŵĂŶĐĞ�ŝŶ�^ŽůǀŝŶŐ�
dŚĞƌŵŽĚǇŶĂŵŝĐ�WƌŽďůĞŵƐ�ƚŚƌŽƵŐŚ�:ŝŐƐĂǁ�dĞĐŚŶŝƋƵĞ�

=DLQDE�+��$��$OVXQDLGL��$VVLVWDQW�SURIHVVRU�LQ�3K\VLFDO�&KHPLVWU\
&KHPLVWU\�'HSDUWPHQW��&ROOHJH�RI�6FLHQFH��,$8

$EVWUDFW

5HVHDUFK�$FWLYLW\

5HVHDUFK2EMHFWLYHV

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\

�ŽŽƉĞƌĂƚŝǀĞ�ĂŶĚ�ĐŽůůĂďŽƌĂƚŝǀĞ�ůĞĂƌŶŝŶŐ͖�
ƐƚƵĚĞŶƚͲĐĞŶƚĞƌĞĚ�ĐůĂƐƐƌŽŽŵ͖�:ŝŐƐĂǁ�
ƚĞĐŚŶŝƋƵĞ

� 7HVWV
� (G�WHFK�
� 6XUYH\
� 6WXGHQW�
FRPPHQWV

ϰϮ͘ϭϭй

ϰϳй

ϱ͘Ϯϲй ϱ͘Ϯϲй Ϭ͘ϬϬй

�ŽŽƉĞƌĂƚŝǀĞ�ůĞĂƌŶŝŶŐ�;:ŝŐƐĂǁ�ŵĞƚŚŽĚͿ�ŚĞůƉĞĚ�ŵĞ�
ƵŶĚĞƌƐƚĂŶĚ�ĂŶĚ�ůĞĂƌŶ�ŚŽǁ�ƚŽ�ƐŽůǀĞ�

ƚŚĞƌŵŽĚǇŶĂŵŝĐ�ƉƌŽďůĞŵƐ͍

^ƚƌŽŶŐůǇ�ĂŐƌĞĞ �ŐƌĞĞ hŶĚĞĐŝĚĞĚ
�ŝƐĂŐƌĞĞ ^ƚƌŽŶŐůǇ�ĚŝƐĂŐƌĞĞ

ϭ
/ŶƚĞƌŶĂů�
�ŶĞƌŐǇ�
;ȴhͿ

ϯ
,ĞĂƚ
;ƋͿ

ϰ
�ŶƚŚĂůƉǇ
;ȴ,Ϳ

Ϯ
tŽƌŬ

;ǁсͲWȴsͿ

/ŶƚĞƌŶĂů�
�ŶĞƌŐǇ�
;ȴhͿ

,ĞĂƚ
;ƋͿ �ŶƚŚĂůƉǇ

;ȴ,Ϳ

tŽƌŬ
;ǁсͲWȴsͿ

,ŽŵĞ�
'ƌŽƵƉƐ

�ǆƉĞƌƚ�'ƌŽƵƉƐ

7KH�-LJVDZ�WHFKQLTXH�UHTXLUHV���JURXSV��WKH�KRPH�JURXS�DQG�
WKH�H[SHUW�JURXS�

,�VWDUWHG�ZLWK�GLYLGLQJ�WKH����VWXGHQWV�LQWR���KRPH�JURXSV�
ZLWK���WR���VWXGHQWV�LQ�HDFK�RQH��

dŚĞ�ŵĂŝŶ�ƚŽƉŝĐ͗�dŚĞ�
&ŝƌƐƚ�>Ăǁ�ŽĨ�

dŚĞƌŵŽĚǇŶĂŵŝĐ
ȴh�с�Ƌ�н�ǁ

ȴ,�с�ȴh�н�W�ȴs

,ŽŵĞ�'ƌŽƵƉ �ǆƉĞƌƚ�'ƌŽƵƉ ,ŽŵĞ�'ƌŽƵƉ

�ǆĂŵƉůĞ�ŽĨ�Ă�ƐƵďͲƚŽƉŝĐ�ƐŚĞĞƚ�ĨŽƌ�ĞǆƉĞƌƚ�ŐƌŽƵƉ�η�Ϯ

ϯϳй

Ϯϯй

ϰϬй

Ϭй ϭϬй ϮϬй ϯϬй ϰϬй ϱϬй

�

�

��ĂŶĚ�ďĞůŽǁ

WƌĞͲ ƚĞƐƚ�ƌĞƐƵůƚƐ

ϰϯй

ϯϯ͘ϱϬй

Ϯϯ͘ϱϬй

Ϭй ϭϬй ϮϬй ϯϬй ϰϬй ϱϬй

�

�

��ĂŶĚ�ďĞůŽǁ

WŽƐƚͲƚĞƐƚ�ƌĞƐƵůƚƐ

6KRUW�WHUP

� ([SDQG�WKH�DSSOLFDWLRQ�WR�WKH�VHFRQG�
ODZ�RI�WKHUPRG\QDPLF�DQG�FUHDWH�
H[SHUW�JURXSV�LQ�WKHVH�WRSLFV��

0HGLXP�
WHUP

� 7UDFN�WKH�SURJUHVV�RI�WKH�VWXGHQWV¶�
SHUIRUPDQFH�DQG�UHIOHFW�RQ�WKH�
UHVXOW�

)XWXUH�
WHUP�

� %DODQFLQJ�EHWZHHQ�VWXGHQW�FHQWHUHG�
FODVV�DQG�WHDFKHU�FHQWHUHG�FODVV�
DQG�DSSO\�WKH�-LJVDZ�WHFKQLTXH�LQ�
WKH�RWKHU�SK\VLFDO�FKHPLVWU\�FRXUVHV�
LQ�KLJKHU�OHYHOV�LQ�WKH�SURJUDP͘

� (DFK�VWXGHQW�WKHQ�ZDV�DVVLJQHG�D�QXPEHU�IURP���WR���LQ�HDFK�
JURXS�

� (DFK�QXPEHU�UHSUHVHQWV�D�VXE�WRSLF�WR�OHDUQ��LQFOXGHV�FRQFHSW��
HTXDWLRQV��SUREOHP�DQG�VROXWLRQ�VWHSV���

� 1H[W��VWXGHQWV�ZLWK�WKH�VDPH�QXPEHU�FUHDWHG�WKHLU�RZQ�H[SHUW�
JURXS��

� ,Q�WKH�H[SHUW�JURXS��VWXGHQWV�H[SODLQHG�DQG�WDXJKW�HDFK�RWKHU�
WKH�VXE�WRSLF�WKH\�KDYH��6WXGHQWV�VKRXOG�PDVWHU�WKHLU�SLHFH�DQG�
EHFRPH�DQ�H[SHUW�LQ�LW�

� $IWHU�WKH\�KDG�ILQLVKHG��WKH\�ZHUH�SXW�EDFN�LQWR�WKHLU�KRPH�
JURXSV�ZKHUH�WKH\�WDXJKW�HDFK�RWKHU�DERXW�WKHLU�VXE�WRSLF�DQG�
HQVXUH�DOO�WKHLU�KRPH�JURXS�PHPEHUV�XQGHUVWDQG�WKH�PDWHULDOV�

� )LQDOO\��,�DVNHG�WKH�VWXGHQWV�WR�OLQN�EHWZHHQ�WKHLU�VXE�WRSLFV�LQ�
WKHLU�KRPH�JURXSV�DQG�VHH�WKH�ELJJHU�SLFWXUH�RI�WKH�WRSLF�

� 7KH�LQVWUXFWRU�DFWHG�DV�D�IDFLOLWDWRU�IRU�DQ\�TXHVWLRQ�RU�
H[SODQDWLRQ�







7KLV VWXG\ LV SDUW RI DQ DFWLRQ UHVHDUFK SURMHFW WKDW DLPV DW
LQYHVWLJDWLQJ WKH LPSDFW RI *DPLQJ RQ VWXGHQWV JDLQLQJ
FRXUVH OHDUQLQJ 2EMHFWLYHV �&/2�� $ JURXS RI �� VWXGHQWV
SDUWLFLSDWHG LQ WKH OHDUQLQJ DFWLYLW\ WKURXJK WKH .KDRRW�
JDPH EDVHG OHDUQLQJ SODWIRUP XVHG LQ HGXFDWLRQDO
WHFKQRORJ\� 2EVHUYDWLRQ RI VWXGHQW SDUWLFLSDWLRQ UDWH LQ WKH
JDPH DQG FROOHFWLRQ RI VWXGHQWV IRUPDWLYH 4XL]¶ VFRUHV DV
ZHOO DV VWXGHQWV IHHGEDFN JLYHQ IURP WKH XVH RI WKH
.KDRRW DQG 6WXGHQW (YDOXDWLRQV ZHUH XVHG DV SULPDU\
VRXUFHV RI GDWD IRU WKH FXUUHQW VWXG\� )LQGLQJV LQFOXGH DQ
LQFUHDVH LQ QXPEHU RI SDUWLFLSDQWV DQG UHWHQWLRQ RI &/2 LQ
WKH JURXS LQYROYHG� ,Q DGGLWLRQ� SRVLWLYH IHHGEDFN ZDV
JLYHQ LQ WKH .DKRRW )HHGEDFN VXUYH\ DQG 6WXGHQW
(YDOXDWLRQV�

2YHUYLHZ
7KH�QHHG�IRU�WKH�LQWHUYHQWLRQ�ZDV�GXH�WR�D�ODFN�RI�
HQJDJHPHQW�DQG�SDUWLFLSDWLRQ�IURP�VWXGHQWV�LQ�WKH�
FRXUVH��7KLV�ODFN�RI�SDUWLFLSDWLRQ�KDV�QHJDWLYH��HIIHFWV�
RQ�OHDUQLQJ�DQG�WHDFKLQJ�DQG�LQWHQGHG�OHDUQLQJ�
RXWFRPHV���*DPH�EDVHG�OHDUQLQJ�SODWIRUPV�KDYH�
EHHQ�NQRZQ�WR�SRVLWLYHO\�LQIOXHQFH�WKH�SDUWLFLSDWLRQ��
FRQFHQWUDWLRQ��PRWLYDWLRQ��DQG�HQMR\PHQW�RI�VWXGHQW�
OHDUQLQJ��
7KH�FXUUHQW�VDPSOH�RI�WKLV�VWXG\�LV�D�6HFWLRQ�RQH�RI�
WKH��FODVV�RI����,QWHULRU�'HVLJQ�6WXGHQWV�DW�WKH�
&ROOHJH�RI�'HVLJQ��,$8�LQ�WKH�0DWHULDOV�$SSOLFDWLRQ�
&RXUVH�JLYHQ�DW�WKH��UG�OHYHO�RI�WKH�VWXG\�3ODQ�
6HPHVWHU�RQH�RI�WKH�����������DFDGHPLF�\HDU�

)XWXUH 'HYHORSPHQWV

ඹ 7R�DFKLHYH�����SDUWLFLSDWLRQ�RI�VWXGHQWV

ය +DYH�VWXGHQWV�GHYHORS�WKHLU�RZQ�.QRZOHGJH�EDVH�
JDPH�

�ŽŵŝŶŝŬ͕�D͕͘�dŚĞ��ůƚĞƌŶĂƚĞ�ZĞĂůŝƚǇ�'ĂŵĞ͗�>ĞĂƌŶŝŶŐ�^ŝƚƵĂƚĞĚ�ŝŶ�ƚŚĞ�
ZĞĂůŝƚŝĞƐ�ŽĨ�ƚŚĞ�ϮϭƐƚ��ĞŶƚƵƌǇ͘�/Ŷ�:͘�>ƵĐĂ�Θ��͘�tĞŝƉƉů ;�ĚƐ͘Ϳ͕�WƌŽĐĞĞĚŝŶŐƐ�
ŽĨ�tŽƌůĚ��ŽŶĨĞƌĞŶĐĞ�ŽŶ��ĚƵĐĂƚŝŽŶĂů�DƵůƚŝŵĞĚŝĂ͕�,ǇƉĞƌŵĞĚŝĂ�ĂŶĚ�
dĞůĞĐŽŵŵƵŶŝĐĂƚŝŽŶƐ�ϮϬϬϴ͕ƉƉ͘�ϮϯϱϴͲϮϯϲϯ͕�����͘�

<ĞƚĞůŚƵƚ͕ �͘:͘ ZĞǀŝĞǁ ŽĨ �͘ <ůŽƉĨĞƌ͗ �ƵŐŵĞŶƚĞĚ >ĞĂƌŶŝŶŐ ZĞƐĞĂƌĐŚ ĂŶĚ
�ĞƐŝŐŶ ŽĨ DŽďŝůĞ �ĚƵĐĂƚŝŽŶĂů 'ĂŵĞƐ͕ :͘ ^ĐŝĞŶĐĞ �ĚƵĐĂƚŝŽŶ dĞĐŚŶŽůŽŐǇ͕
ǀŽů ϭϵ ;ϮͿ͕ ϮϬϭϬ͕ ƉƉ͘ ϮϭϮͲϮϭϰ͘

+DPDUL -���6KHUQRII '�-��� 5RZH�(���&ROOHU %����$VEHOO�&ODUNH�-����
(GZDUGV�7���&KDOOHQJLQJ�JDPHV�KHOS�VWXGHQWV�OHDUQ��$Q�HPSLULFDO�VWXG\�
RQ�HQJDJHPHQW��IORZ�DQG�LPPHUVLRQ�LQ�JDPH�EDVHG�OHDUQLQJ�&RPSXWHUV
LQ�+XPDQ�%HKDYLRU��9ROXPH����������3DJHV���������

5HIHUHQFHV

,QFUHDVH�VWXGHQW�
3DUWLFLSDWLRQ

(QKDQFH�PHWKRG�RI�
DWWDLQPHQW�RI��,QWHQGHG�

&/2

,PSURYH�6WXGHQW�
([SHULHQFH�LQW�WKH�

FODVVURRP

2XWFRPHV

ඹ ��� 3DUWLFLSDWLRQ �� VWXGHQWV �� VWXGHQWV
SDUWLFLSDWHG�

ය ��� $YHUDJH VFRUH RQ )RUPDWLYH 4XL] �&/2
UHWDLQPHQW�

ය ��� RI VWXGHQW (QMR\HG LW DQG ��� /HDUQHG IURP
LW�

,PSDFW

ඹ 4XRWHV IURP &(6 � 66/6 IURP VWXGHQWV LOOXVWUDWH
WKH LPSDFW RI *DPLQJ�

(IIHFW�RI�*DPLQJ�2Q�&RXUVH�/HDUQLQJ�2EMHFWLYHV�

'U��0DL�6KXNUL��$VVLVWDQW�3URIHVVRU

&ROOHJH�2I�'HVLJQ

$EVWUDFW

&/2�
$FKLHYHG

� *DPH�)HHG�EDFN
� )RUPDWLYH�TXL]
� &(6���66/6�
(YDOXDWLRQV

6WXGHQW�
(QJDJHPHQW

� 5HIOHFWLYH�OHDUQLQJ�
&\FOH

� 6WXGHQW�SDUWLFLSDWLRQ
� &RRSHUDWLYH�OHDUQLQJ

/HDUQLQJ�
$FWLYLW\

� *DPH�EDVHG�
OHDUQLQJ�$FWLYLW\�
³.KDRRW´

7KH�JDPH�FRQVLVWHG�RI�WZHQW\�TXHVWLRQ�WKDW�ZDV�DLGHG�E\�YLGHRV�
DQG�LPDJHV�WR�UHIOHFW�RQ�WKH�OHVVRQ�JLYHQ�SUHYLRXVO\��7KH�
VWXGHQW�ORJJHG�RQ�WR�.DKRRW�LW��DQG�HQWHUHG�WKH�JDPH�SLQ��7KH�
LQVWUXFWRU�UHDG�WKH�TXHVWLRQV�RXW�ORXG�DQG�JDYH�WKH�VWXGHQWV�����
VHFRQGV�WR�DQVZHU�HDFK�TXHVWLRQ�

5HVHDUFK�$FWLYLW\

5HVHDUFK2EMHFWLYHV

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\



ZĞĨĞƌĞŶĐĞƐ
ϭ͘ dŝũĚŝŶŬ͕ :͘ <͘ Ğƚ Ăů͘ ;ϮϬϭϯͿ͘ WƵďůŝĐĂƚŝŽŶ WƌĞƐƐƵƌĞ ĂŶĚ �ƵƌŶ KƵƚ
ĂŵŽŶŐ �ƵƚĐŚ DĞĚŝĐĂů WƌŽĨĞƐƐŽƌƐ͗ � EĂƚŝŽŶǁŝĚĞ ^ƵƌǀĞǇ͘ WůŽ^ ŽŶĞ͕
ϴ ;ϵͿ͕ Ɖ͘ ϳϯϯϴϭ͘
Ϯ͘ DĂƐůĂĐŚ͕ �͘ ĂŶĚ :ĂĐŬƐŽŶ͕ ^͘ �͘ ;ϭϵϴϭͿ͘ dŚĞ ŵĞĂƐƵƌĞŵĞŶƚ ŽĨ
ĞǆƉĞƌŝĞŶĐĞĚ ďƵƌŶŽƵƚ͘ :ŽƵƌŶĂů ŽĨ KƌŐĂŶŝǌĂƚŝŽŶĂů �ĞŚĂǀŝŽƌ͕ Ϯ ;ϮͿ͕
ƉƉ͘ ϵϵͲͲϭϭϯ͘
ϯ͘ ,ĂǀĞŶ͕ d͘ >͘ Ğƚ Ăů͘ ;ϮϬϭϵͿ͘ WĞƌƐŽŶĂůůǇ ƉĞƌĐĞŝǀĞĚ ƉƵďůŝĐĂƚŝŽŶ
ƉƌĞƐƐƵƌĞ͗ ƌĞǀŝƐŝŶŐ ƚŚĞ WƵďůŝĐĂƚŝŽŶ WƌĞƐƐƵƌĞ YƵĞƐƚŝŽŶŶĂŝƌĞ ;WWYͿ
ďǇ ƵƐŝŶŐ ǁŽƌŬ ƐƚƌĞƐƐ ŵŽĚĞůƐ͘ ZĞƐĞĂƌĐŚ /ŶƚĞŐƌĞƚǇ ĂŶĚ WĞĞƌ ZĞǀŝĞǁ͕
ϰ ;ϳͿ͘

/ŶƚƌŽĚƵĐƚŝŽŶ
DĞĚŝĐĂů ƉƌŽĨĞƐƐŝŽŶĂůƐ ŝŶ ƚŚĞ ĨŝĞůĚ ŶŽƚ ŽŶůǇ ƵŶĚĞƌŐŽ
ƚŚĞ ƉƌĞƐƐƵƌĞƐ ŽĨ ƚŚĞŝƌ ƉĂƚŝĞŶƚƐ͛ ǁĞůůďĞŝŶŐ ĂŶĚ ƚŚĞŝƌ
ŽǁŶ͕ ďƵƚ ĂƌĞ ĂůƐŽ ďƵƌĚĞŶĞĚ ďǇ ƚŚĞ ͞WƵďůŝƐŚ Žƌ
WĞƌŝƐŚ͟ ĐƵůƚƵƌĞ ĨŽƵŶĚ ƚŽĚĂǇ ŝŶ ŵĂŶǇ ƐĐŝĞŶƚŝĨŝĐ
ĐĞŶƚĞƌƐ ĂŶĚ ŝŶƐƚŝƚƵƚĞƐ͘ϭ

� ĐĂƌĞĞƌ ŝŶ ƚŚĞ ŵĞĚŝĐĂů ĨŝĞůĚ ĚŽĞƐ ŶŽƚ ĐŽŵĞ ǁŝƚŚŽƵƚ
ĐŽŶƐĞƋƵĞŶĐĞƐ͕ ǁŚĞƚŚĞƌ ŵĞŶƚĂů͕ ƉŚǇƐŝĐĂů͕ Žƌ
ĞŵŽƚŝŽŶĂů͘ �ǀŝĚĞŶĐĞ ƐƵŐŐĞƐƚƐ ƚŚĂƚ ƚŚŽƐĞ ŝŶ ƚŚŝƐ ĨŝĞůĚ
ĂƌĞ ĞǆƉĞƌŝĞŶĐŝŶŐ ƉƌŽĨĞƐƐŝŽŶĂů ďƵƌŶŽƵƚ͖ Ă ĐŽŶĚŝƚŝŽŶ
ĚĞĨŝŶĞĚ ďǇ ĞŵŽƚŝŽŶĂů ĞǆŚĂƵƐƚŝŽŶ͕ ĚĞƉĞƌƐŽŶĂůŝƐĂƚŝŽŶ
ĂŶĚ Ă ƉŽŽƌ ƐĞŶƐĞ ŽĨ ĂĐĐŽŵƉůŝƐŚŵĞŶƚ ĂƐ ĨŝƌƐƚ
ĚĞƐĐƌŝďĞĚ ďǇ ƉƐǇĐŚŽůŽŐŝƐƚƐ �ŚƌŝƐƚŝŶĂ DĂƐůĂĐŚ ĂŶĚ
^ƵƐĂŶ :ĂĐŬƐŽŶ ŝŶ ƚŚĞ ϭϵϳϬƐ͘Ϯ

dŚĞ WƵďůŝĐĂƚŝŽŶ ƉƌĞƐƐƵƌĞ ƋƵĞƐƚŝŽŶŶĂŝƌĞ
ƐƚƌŽŶŐůǇ ƌĞůĂƚĞƐ ƚŽ ďƵƌŶŽƵƚ ĂŶĚ ĐŽƵůĚ ĂůƐŽ ďĞ
ďĞŶĞĨŝĐŝĂů ĨŽƌ ƉŽůŝĐǇ ŵĂŬĞƌƐ ĂŶĚ ƌĞƐĞĂƌĐŚ ŝŶƐƚŝƚƵƚŝŽŶƐ
ƚŽ ĂƐƐĞƐƐ ƚŚĞ ĚĞŐƌĞĞ ŽĨ ƉƵďůŝĐĂƚŝŽŶ ƉƌĞƐƐƵƌĞ ŝŶ ƚŚĞŝƌ
ŝŶƐƚŝƚƵƚĞ͘ϯ

dŚĞƌĞĨŽƌĞ͕ ƌĞƐĞĂƌĐŚ ƚŚĂƚ ĨĂĐŝůŝƚĂƚĞƐ ĞĂƌůǇ ĚĞƚĞĐƚŝŽŶ ŽĨ
ďŽƚŚ ďƵƌŶŽƵƚ ^ǇŶĚƌŽŵĞ ĂŶĚ ƉƵďůŝĐĂƚŝŽŶ ƉƌĞƐƐƵƌĞ ŝƐ
ŶĞĞĚĞĚ ƚŽ ĞŶĐŽƵƌĂŐĞ ƚŚĞ ĂĚŽƉƚŝŽŶ ŽĨ ƉƌĞǀĞŶƚŝǀĞ
ŵĞĂƐƵƌĞƐ ĂŶĚ ƚŽ ƉƌĞǀĞŶƚ ƚŚĞŝƌ ŽǀĞƌĂůů ĞĨĨĞĐƚ ŽŶ
ĂĐĂĚĞŵŝĐ ƉĞƌĨŽƌŵĂŶĐĞ͘

&ƵƚƵƌĞ��ĞǀĞůŽƉŵĞŶƚ
� dŽ ƐƵƐƚĂŝŶ ƌĞƐƉŽŶƐŝďůĞ ƌĞƐĞĂƌĐŚ͕ ŝŶƐƚŝƚƵƚŝŽŶƐ ƐŚŽƵůĚ
ŝŶǀĞƐƚ ŝŶ ƌĞƐŽƵƌĐĞƐ ƚŽ ĐŽŵďĂƚ ƚŚĞ ŚŝŐŚ ĚĞŵĂŶĚƐ͕
ƐƵĐŚ ĂƐ ĨŽƐƚĞƌŝŶŐ ĂŶ ŽƉĞŶ ĂƚŵŽƐƉŚĞƌĞ ǁŚĞƌĞ
ĚŝĨĨŝĐƵůƚŝĞƐ ĐĂŶ ďĞ ĚŝƐĐƵƐƐĞĚ ĂŶĚ ǁŚĞƌĞ ƌĞƐĞĂƌĐŚĞƌƐ
ŚĂǀĞ ƐŽŵĞ ĨƌĞĞĚŽŵ ŝŶ ĨŽĐƵƐŝŶŐ ŽŶ ƚĞĂĐŚŝŶŐ
ĂƐ ǁĞůů ĂƐ ƌĞƐĞĂƌĐŚ͘

� � ƐƵďƐƚĂŶƚŝĂů ƉƌŽƉŽƌƚŝŽŶ ŽĨ ŵĞĚŝĐĂů ƉƌŽĨĞƐƐŽƌƐ
ďĞůŝĞǀĞ ƚŚĂƚ ƉƵďůŝĐĂƚŝŽŶ ƉƌĞƐƐƵƌĞ ŚĂƐ ďĞĐŽŵĞ
ĞǆĐĞƐƐŝǀĞ͕ ĂŶĚ ŝƐ ĂĨĨĞĐƚŝŶŐ ƚŚĞŝƌ ƚĞĂĐŚŝŶŐ ƐŬŝůůƐ͘
&ƵƌƚŚĞƌ ƌĞƐĞĂƌĐŚ ƐŚŽƵůĚ ĂĚĚƌĞƐƐ ƚŚĞ ĞĨĨĞĐƚƐ ŽĨ
ƉƵďůŝĐĂƚŝŽŶ ƉƌĞƐƐƵƌĞ ŝŶ ŵŽƌĞ ĚĞƚĂŝů ĂŶĚ ŝĚĞŶƚŝĨǇ
ĂůƚĞƌŶĂƚŝǀĞ ǁĂǇƐ ƚŽ ƐƚŝŵƵůĂƚĞ ƚŚĞ ƋƵĂůŝƚǇ ŽĨ
ŵĞĚŝĐĂů ƐĐŝĞŶĐĞ͘

/ŵƉĂĐƚ
ඹ WƵďůŝĐĂƚŝŽŶ ƉƌĞƐƐƵƌĞ ƐƚƵĚŝĞƐ ĐĂŶ ďĞ ďĞŶĞĨŝĐŝĂů

ĨŽƌ ƉŽůŝĐǇ ŵĂŬĞƌƐ ĂŶĚ ƌĞƐĞĂƌĐŚ ŝŶƐƚŝƚƵƚŝŽŶƐ ƚŽ
ĂƐƐĞƐ ƚŚĞ ĞĨĨĞĐƚ ŽĨ ƉƵďůŝĐĂƚŝŽŶ ƉƌĞƐƐƵƌĞ ŽŶ ƚŚĞ
ŽǀĞƌĂůů ƉĞƌĨŽƌŵĂŶĐĞƐ ŽĨ ƚŚĞŝƌ ĨĂĐƵůƚǇ ŝŶĐůƵĚŝŶŐ
ƚĞĂĐŚŝŶŐ ƐŬŝůůƐ͘

ය dŚŝƐ ƐƚƵĚǇ ůĞĚ ƚŽ ŵĞĞƚŝŶŐƐ ǁŝƚŚ ƚŚĞ ƉŽůŝĐǇ
ŵĂŬĞƌƐ Ăƚ ƚŚĞ ĐŽůůĞŐĞƐ͛ ůĞǀĞů ƚŽ ĐŽŵĞ ƵƉ ǁŝƚŚ Ă
ƉƌŽƉŽƐĂů ƚŽ ďĞ ƐƵďŵŝƚƚĞĚ ƚŽ ƚŚĞ ƉŽůŝĐǇ ŵĂŬĞƌƐ
ƚŽ ƌĞͲǀŝƐŝƚ ƚŚĞ ĐƌŝƚĞƌŝĂ ĨŽƌ ƉƌŽŵŽƚŝŽŶ ĨŽƌ ŵĞĚŝĐĂů
ƉƌŽĨĞƐƐŝŽŶĂůƐ͘

WƵďůŝĐĂƚŝŽŶ�WƌĞƐƐƵƌĞ�ĂŵŽŶŐ�DĞĚŝĐĂů�WƌŽĨĞƐƐŝŽŶĂůƐ�ĂŶĚ�ŝƚƐ��ĨĨĞĐƚ�ŽŶ�ƚŚĞ�YƵĂůŝƚǇ�ŽĨ�ƚŚĞŝƌ�
ZĞƐĞĂƌĐŚ�ĂŶĚ�dĞĂĐŚŝŶŐ

<ŚŽůŽƵĚ�^͘��ů�'ŚĂŵĚŝ ϭ͕�ZĂǌĂŶ �͘��ů'ŚĂƐƐĂď Ϯ

ϭ͘��ƐƐŝƐƚĂŶƚ�WƌŽĨĞƐƐŽƌ�ŽĨ�EĞƵƌŽƐĐŝĞŶĐĞ͕�sŝĐĞ��ĞĂŶ�ŽĨ�,ŝŐŚĞƌ�^ƚƵĚŝĞƐ�ĂŶĚ�^ĐŝĞŶƚŝĨŝĐ�ZĞƐĞĂƌĐŚ͕��ŽůůĞŐĞ�ŽĨ�DĞĚŝĐŝŶĞ͕�/�h
Ϯ͘�&ĂŵŝůǇ�WŚǇƐŝĐŝĂŶ͕ EĂƚŝŽŶĂů�'ƵĂƌĚ�,ĞĂůƚŚ��ĨĨĂŝƌƐ

&ĞůůŽǁƐŚŝƉ�WƌŽŐƌĂŵ�ŝŶ�>ĞĂƌŶŝŶŐ�ĂŶĚ�dĞĂĐŚŝŶŐ
�ĞĂŶƐŚŝƉ�ŽĨ��ĐĂĚĞŵŝĐ��ĞǀĞůŽƉŵĞŶƚ

/ŵĂŵ��ďĚƵůƌĂŚŵĂŶ��ŝŶ�&ĂŝƐĂů�hŶŝǀĞƌƐŝƚǇ

DĞƚŚŽĚŽůŽŐǇ

KƵƚĐŽŵĞƐ

� ĐƌŽƐƐͲƐĞĐƚŝŽŶĂů ƐƚƵĚǇ ƵƐŝŶŐ ǀĂůŝĚ ƐĞůĨͲ
ĂĚŵŝŶŝƐƚĞƌĞĚ ŽŶůŝŶĞ WƵďůŝĐĂƚŝŽŶ WƌĞƐƐƵƌĞ
YƵĞƐƚŝŽŶŶĂŝƌĞ ϭ ĨŝůůĞĚ ďǇ ŵĞĚŝĐĂů ƉƌŽĨĞƐƐŝŽŶĂůƐ ŽĨ
/ŵĂŵ �ďĚƵůƌĂŚŵĂŶ �ŝŶ &ĂŝƐĂů hŶŝǀĞƌƐŝƚǇ ŝŶ ^ĂƵĚŝ �ƌĂďŝ͘

dŚĞ ƌĞƐƉŽŶƐĞƐ ĂƌĞ ƐĐŽƌĞĚ ŽŶ Ă ϱͲƉŽŝŶƚ >ŝŬĞƌƚ ƐĐĂůĞ͘
WƵďůŝĐĂƚŝŽŶ ƉƌĞƐƐƵƌĞ ŝƐ ĞǀĂůƵĂƚĞĚ ƵƐŝŶŐ ϭϰ ǀĂůŝĚ
ƐƚĂƚĞŵĞŶƚƐ �ĚĚŝƚŝŽŶĂů ĚĞŵŽŐƌĂƉŚŝĐ ŝŶĨŽƌŵĂƚŝŽŶ ŝƐ
ŐĂƚŚĞƌĞĚ ĂƐ ǁĞůů͘ /Ŷ ƚŽƚĂů͕ ϭϭϮ ŵĞĚŝĐĂů ƉƌŽĨĞƐƐŝŽŶĂůƐ
ĐŽŵƉůĞƚĞĚ ƚŚĞ ƋƵĞƐƚŝŽŶŶĂŝƌĞƐ ŽĨ ǁŚŝĐŚ ϲϯй ĨĞŵĂůĞƐ͘

ϳϱй
ͻ �ĞůŝĞǀĞ�ƚŚĂƚ�ƉƵďůŝĐĂƚŝŽŶ�ƉƌĞƐƐƵƌĞ�

͚ƉƌĞǀĞŶƚƐ�ƚŚĞŵ�ĨƌŽŵ�ŵĂŝŶƚĂŝŶŝŶŐ�
ƚŚĞŝƌ�ĐůŝŶŝĐĂů�ĂŶĚ�ƚĞĂĐŚŝŶŐ�ƐŬŝůůƐ͛

ϲϬй ͻ :ƵĚŐĞ�ƚŚĂƚ�ƉƵďůŝĐĂƚŝŽŶ�ƉƌĞƐƐƵƌĞ�
͚ŚĂƐ�ďĞĐŽŵĞ�ĞǆĐĞƐƐŝǀĞ͛

ϱϬй
ͻ �ĞůŝĞǀĞ�ƚŚĂƚ�ƉƵďůŝĐĂƚŝŽŶ�ƉƌĞƐƐƵƌĞ�

͚ĂĨĨĞĐƚƐ�ƚŚĞ�ĐƌĞĚŝďŝůŝƚǇ�ŽĨ�ŵĞĚŝĐĂů�
ƌĞƐĞĂƌĐŚ͛

ϮϬй ͻ �ƌĞ�ƐƚŝŵƵůĂƚĞĚ�ďǇ�ƚŚĞ�͚ƉƵďůŝĐĂƚŝŽŶ�
ĐƌŝƚĞƌŝĂ�ĨŽƌ�ƉƌŽŵŽƚŝŽŶ͛

ϭϯй
ͻ �ĞůŝĞǀĞ�ƚŚĂƚ�ƚŚĞ�ĐŽŵƉĞƚŝƚŝǀĞ�
ƐĐŝĞŶƚŝĨŝĐ�ĐůŝŵĂƚĞ�͚ƐƚŝŵƵůĂƚĞƐ�ƚŚĞŵ�
ƚŽ�ƉƵďůŝƐŚ�ŵŽƌĞ͛

ϰй
ͻ �ĞůŝĞǀĞ�ƚŚĂƚ�ƚŚĞŝƌ�ƐĐŝĞŶƚŝĨŝĐ�
ƉƵďůŝĐĂƚŝŽŶƐ�͚ĐŽŶƚƌŝďƵƚĞ�ƚŽ�ďĞƚƚĞƌ�
ĨƵƚƵƌĞ�ŵĞĚŝĐĂů�ĐĂƌĞ͛͛

ZĞƐĞĂƌĐŚ�ŝŵƐ
hƉ�ƚŽ�ŽƵƌ�ŬŶŽǁůĞĚŐĞ͕�ŝƚ�ŝƐ�ƚŚĞ�ĨŝƌƐƚ�ƐƚƵĚǇ�ŝŶ�^ĂƵĚŝ��ƌĂďŝĂ�
ƚŚĂƚ�ƐŚĞĚƐ�Ă�ůŝŐŚƚ�ŽŶ�ƉƵďůŝĐĂƚŝŽŶ�ƉƌĞƐƐƵƌĞ�ĂŶĚ�ŝƚƐ�ĞĨĨĞĐƚƐ�

ŽŶ�ƚŚĞ�ŽǀĞƌĂůů�ƉĞƌĨŽƌŵĂŶĐĞ�ŽĨ�ĂĐĂĚĞŵŝĐŝĂŶƐ͘�

dŽ��ƐƐĞƐ��
ͻ ƚŚĞ�ƉƌĞǀĂůĞŶĐĞ�ŽĨ�ƉƵďůŝĐĂƚŝŽŶ�ƉƌĞƐƐƵƌĞ�
ĂŵŽŶŐ�ŵĞĚŝĐĂů�ƉƌŽĨĞƐƐŝŽŶĂůƐ�ŝŶ�^ĂƵĚŝ��ƌĂďŝĂ

dŽ�/ĚĞŶƚŝĨǇ��
ͻ ƚŚĞ�ƌĞůĂƚŝŽŶ�ŽĨ�ƉƵďůŝĐĂƚŝŽŶ�ƉƌĞƐƐƵƌĞ�ǁŝƚŚ�
ǀĂƌŝŽƵƐ�ƐŽĐŝŽĚĞŵŽŐƌĂƉŚŝĐ�ĨĂĐƚŽƌƐ

Ϭ
ϭϬ
ϮϬ
ϯϬ
ϰϬ
ϱϬ
ϲϬ
ϳϬ
ϴϬ

WĞ
ƌĐ
ĞŶ

ƚ
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Ϭ

ϱ

ϭϬ

ϭϱ

ϮϬ

Ϯϱ

ϯϬ

ϯϱ

ϰϬ

ϰϱ

˻˺�˼˹ ˼˺�˽˹ ˽˺�˾˹ ˾˺�˿˹ � ˿˹

WĞ
ƌĐ
ĞŶ

ƚ

�ŐĞ�ŽĨ�ƚŚĞ�ƉĂƌƚŝĐŝƉĂŶƚƐ

�ĞŵŽŶƐƚƌĂƚŽƌ

>ĞĐƚƵƌĞƌ

�ƐƐŝƐƚĂŶƚ�WƌŽĨĞƐƐŽƌ

�ƐƐŽĐŝĂƚĞ�
WƌŽĨĞƐƐŽƌ

WƌŽĨĞƐƐŽƌ

�ĐĂĚĞŵŝĐ�ZĂŶŬ

Ϭ

ϱ

ϭϬ

ϭϱ

ϮϬ

Ϯϱ

ϯϬ

ϯϱ

ϰϬ

ϰϱ

ϱϬ

DĞĚŝĐŝŶĞ�ĞŶƚŝƐƚƌǇ �ƉƉůŝĞĚ WŚĂƌŵ� EƵƌƐŝŶŐ

WĞ
ƌĐ
ĞŶ

ƚ

WĂƌƚŝĐŝƉĂŶƚƐ͛��ŽůůĞŐĞƐ

�ŽƌƌĞůĂƚĞƐ�ŽĨ�WƵďůŝĐĂƚŝŽŶ�WƌĞƐƐƵƌĞ
/Ŷ�ƵŶŝǀĂƌŝĂƚĞ�ĂŶĂůǇƐĞƐ͕�ĂŐĞ�ĂŶĚ�ŚĂǀŝŶŐ�ŚŽŵĞ�ůŝǀŝŶŐ�
ĐŚŝůĚƌĞŶ�ǁĞƌĞ�ƉŽƐŝƚŝǀĞůǇ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƉƵďůŝĐĂƚŝŽŶ�
ƉƌĞƐƐƵƌĞ�;ƉфϬ͘ϱͿ͘



,Q HQJLQHHULQJ FODVVHV� VWXGHQWV RIWHQ VWUDJJOH WR FRQQHFW
WKH EDVLFV HQJLQHHULQJ FRXUVHV� VXFK DV PDWKHPDWLFV�
SK\VLFV� HOHFWURPDJQHWLVPV ZLWK WKH XSSHU OHYHO FRXUVH
WRSLFV WKH\ OHDUQ� 7KH\ VHH GLIIHUHQW OHYHO FRXUVHV DV
IUDJPHQWHG HQWLWLHV� 7KLV VWUDJJOH LV RIWHQ DGGUHVVHG E\
WDNLQJ VWXGHQWV WR ODERUDWRU\ DQG HQJDJLQJ WKHP ZLWK
VRPH ODERUDWRU\ H[SHULPHQWV� +RZHYHU � WKLV KDV WZR
FKDOOHQJHV �� PRVW SURJUDPV FDQ QRW RIIHU ODERUDWRU\
HTXLSPHQW IRU DOO FRXUVHV GXH WR WKH OLPLWHG UHVRXUFHV� ��
ODERUDWRU\ H[SHULPHQWV KDYH YHU\ OLPLWHG H[SHULPHQWDO
SDUDPHWHUV IRU VWXGHQWV WR H[SORUH�

+HUH� VRIWZDUH VLPXODWLRQV DV D OHDUQLQJ WRRO LV LQWURGXFHG
IRU XSSHU OHYHO HQJLQHHULQJ FRXUVHV WR HQKDQFH VWXGHQW
OHDUQLQJ HQJDJHPHQW DQG PRWLYDWLRQ�

2YHUYLHZ

� 6LPXODWLRQV KHOS VWXGHQWV WKLQN OHVV OLNH QRYLFHV

� 6WXGHQWV DUH JXLGHG VWHS�E\�VWHS WKURXJK WKH
SURFHVV RI H[SHUW WKLQNLQJ

� 6WXGHQWV ZHUH DEOH WR LQYHVWLJDWH GLIIHUHQW
H[SHULPHQWDO SDUDPHWHUV DQG VHH KRZ HDFK
SDUDPHWHU HIIHFW WKH RYHUDOO UHVXOW�

)XWXUH 'HYHORSPHQWV

ඹ )RU VKRUW�WHUP IXWXUH� ZH DLP WR IXUWKHU HQJDJH
VWXGHQWV ZLWK WKLV WRRO DQG PDNH LW SDUW RI WKH
DVVHVVPHQWV�

ය )RU PHGLXP�WHUP DQG ORQJ�WHUP IXWXUH� ZH ZDQW
WR HQFRXUDJH DOO IDFXOW\ LQ WKH &R( WR VHH
SRVVLELOLW\ RI GHYHORSLQJ WKHLU RZQ VRIWZDUH
VLPXODWLRQ WRRO IRU WKH WRSLFV WKH\ WHDFK�

:UHQQ� -DQ DQG %UXFH :UHQQ� ³(QKDQFLQJ /HDUQLQJ
E\ ,QWHJUDWLQJ 7KHRU\ DQG 3UDFWLFH�´ �������

6XOH� 'HULFN 6H\UDP� ³7KHRU\�SUDFWLFH LQWHJUDWLRQ LQ
UDGLRJUDSK\ HGXFDWLRQ� WKH UROH RI WHDFKLQJ
VWUDWHJLHV�´ �������

$ 1HZ 3DUDGLJP LQ (QJLQHHULQJ (GXFDWLRQ 8VLQJ
7ZR ���ZHE�PLW�HGX�[WDONV�%KDVNDUDQ�[7DON�����
���SGI�

5HIHUHQFHV

8VH WHFKQRORJLHV WR JDLQ D GHHSHU
XQGHUVWDQGLQJ RI HQJLQHHULQJ
FRQFHSWV H[WHQGLQJ EH\RQG WKH
FODVVURRP�

0LQLPL]H WKH QHHGV IRU H[SHQVLYH
ODERUDWRU\ HTXLSPHQW�

+HOS HQJLQHHULQJ VWXGHQWV WR
FRQQHFW PDWKHPDWLFDO FRQFHSWV
ZLWK KLJK OHYHO DSSOLHG FRXUVHV�

2XWFRPHV

ඹ 6WXGHQWV KDYH UHSRUWHG HQMR\LQJ OHDUQLQJ WKLV
ZD\ RI OHDUQLQJ

ය 6RPH VWXGHQWV ZHUH PRWLYDWHG WR DGYDQFH WKHLU
VWXG\ IRU D 06F LQ WKH PHGLFDO LPDJLQJ ILHOG�

ය ,W LV QRWHG WKDW WKH RYHUDOO SHUIRUPDQFH RI
VWXGHQWV LQ WKH H[DPV IRU TXHVWLRQV UHODWHG WR WKH
&7 GHVLJQ LV YHU\ JRRG�

,PSDFW
,Q VXPPDU\ � LI WKLV ZD\ RI HQJDJLQJ VWXGHQWV LV WR EH
DGRSWHG RQ SURJUDP OHYHO RU FROODJH ZLVH OHYHO�

� ,W ZLOO HOLPLQDWH KLJK FRVW ODE HTXLSPHQW

� 3RVLWLYH IHHGEDFN IURP VWXGHQWV

� 6WXGHQWV PRWLYDWLRQ ZLOO EH ZLOO EH ERRVWHG�

(QKDQFLQJ�&RQYHQWLRQDO�(QJLQHHULQJ�(GXFDWLRQ�7KURXJK�
,QFRUSRUDWLRQ�RI�6LPXODWLRQ�7RROV

0XUDG�$OWKREDLWL�3K'����$VVLVWDQW�3URIHVVRU�RI�%LRPHGLFDO�(QJLQHHULQJ
&ROOHJH�RI�(QJLQHHULQJ�

$EVWUDFW

4XL]]HV��
ILQDO�H[DP�
TXHVWLRQV�

0RGLI\�
5HFRQVWUXF

W�
3DUDPHWHUV�
WR�KDYH�

EHVW�LPDJH��

,Q�FODVV�
DFWLYDWHV��
5HFRQVWUXF
W�&7�LPDJHV

7KLV LV DQ H[DPSOH D VLPXODWLRQ DFWLYLW\ ZHUH JLYHQ WR
WKH VWXGHQWV GXULQJ WKH ³%LRPHGLFDO ,PDJLQJ´ FRXUVH�
ZKLFK LV DQ XSSHU OHYHO FRXUVH�

5HVHDUFK�$FWLYLW\

5HVHDUFK2EMHFWLYHV

)HOORZVKLS�3URJUDP�LQ�/HDUQLQJ�DQG�7HDFKLQJ
'HDQVKLS�RI�$FDGHPLF�'HYHORSPHQW

,PDP�$EGXOUDKPDQ�%LQ�)DLVDO�8QLYHUVLW\


