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7KH�UDSLG�HPHUJHQFH�RI�JHQHUDWLYH�$UWLILFLDO�,QWHOOLJHQFH��$,��WRROV�VXFK�DV�&KDW*37�

*HPLQL��DQG�&ODXGH�LV�UHVKDSLQJ�WKH�ZD\�VWXGHQWV�OHDUQ��FUHDWH��DQG�VROYH

SUREOHPV��$V�WKHVH�WHFKQRORJLHV�EHFRPH�LQFUHDVLQJO\�HPEHGGHG�LQ�HYHU\GD\

HGXFDWLRQDO�SUDFWLFH��XQGHUVWDQGLQJ�KRZ�VWXGHQWV�HQJDJH�ZLWK�WKHP�LV�HVVHQWLDO

IRU�LQIRUPLQJ�HIIHFWLYH�SROLF\�DQG�LQVWUXFWLRQ�

7KLV�SROLF\�EULHI�SUHVHQWV�ILQGLQJV�IURP�D�ODUJH�VFDOH�VXUYH\�FRQGXFWHG�LQ

SDUWQHUVKLS�ZLWK�WKH�0LQLVWU\�RI�(GXFDWLRQ�RI�&KLKXDKXD��0H[LFR��H[DPLQLQJ�KRZ

KLJK�VFKRRO�VWXGHQWV�XVH�$,�WRROV��ZKDW�SXUSRVHV�WKH\�VHUYH��DQG�KRZ�VWXGHQWV

SHUFHLYH�$,pV�LQIOXHQFH�RQ�WKHLU�OHDUQLQJ�DQG�VHOI�FRQFHSW�RI�DELOLW\��7KH�VXUYH\�

DGPLQLVWHUHG�EHWZHHQ�0D\�DQG�-XQH������WR��WK�DQG��WK�VHPHVWHU�VWXGHQWV�LQ

SXEOLF�KLJK�VFKRROV�RI�WKH�&ROHJLR�GH�%DFKLOOHUHV�GHO�(VWDGR�GH�&KLKXDKXD

�&2%$&+��V\VWHP��FDSWXUHG�GDWD�IURP�RYHU�������VWXGHQWV�DFURVV�GLYHUVH

UHJLRQV�

7KH�DQDO\VLV�UHYHDOV�HPHUJLQJ�SDWWHUQV�LQ�KRZ�VWXGHQWV�XVH�$,�IRU�ZULWLQJ�DQG

PDWKHPDWLFV��WKHLU�FRQILGHQFH�LQ�LQWHJUDWLQJ�$,�LQWR�VFKRROZRUN��DQG�WKH�FRPSOH[

ZD\V�$,�ERWK�HPSRZHUV�DQG�FKDOOHQJHV�LQGHSHQGHQW�WKLQNLQJ��7DNHQ�WRJHWKHU�

WKHVH�LQVLJKWV�SURYLGH�D�IRXQGDWLRQ�IRU�GHYHORSLQJ�$,�OLWHUDF\�LQLWLDWLYHV��WHDFKHU

WUDLQLQJ�SURJUDPV��DQG�GHVLJQ�SULQFLSOHV�WKDW�DOLJQ�WHFKQRORJ\�ZLWK�PHDQLQJIXO�

VWXGHQW�FHQWHUHG�OHDUQLQJ�

�† �� � � � �&KLOG�&HQWHUHG�$,�/ DE�DW�+DUYDUG�* UDGXDWH�6FKRRO�RI�( GXFDWLRQ��$OO�5LJKWV�5HVHUYHG��_�7KH�6WDWH�RI�$,�LQ�. �� � �( GXFDWLRQ�LQ�0 H[ LFR



,Q�WKH�VHFWLRQV�WKDW�IROORZ��ZH�VXPPDUL]H�NH\�ILQGLQJV�UHJDUGLQJ�VWXGHQWVp�XVH�DQG

SHUFHSWLRQV�RI�$,�DQG�FRQFOXGH�ZLWK�SUDFWLFDO�DQG�SROLF\�LPSOLFDWLRQV�IRU�HGXFDWRUV�

WHFKQRORJ\�GHVLJQHUV��DQG�GHFLVLRQ�PDNHUV�VHHNLQJ�WR�HQVXUH�WKDW�$,�VWUHQJWKHQV�

UDWKHU�WKDQ�VXEVWLWXWHV��KXPDQ�OHDUQLQJ�

5HVHDUFK�&RQWH[W�DQG�6DPSOH

$�WRWDO�RI�������VWXGHQWV�SDUWLFLSDWHG�LQ�WKH�VWXG\��2I�WKH�UHVSRQGHQWV�������

ZHUH�LQFOXGHG�LQ�WKH�ILQDO�DQDO\VLV�DIWHU�UHPRYLQJ�HQWULHV�IURP�SDUWLFLSDQWV�ZKR

IDLOHG�DWWHQWLRQ�FKHFNV�

3DUWLFLSDWLRQ�LQ�WKH�VXUYH\�ZDV�FRPSOHWHO\�YROXQWDU\��6WXGHQWV�KDG�WKH�RSWLRQ�WR

VWRS�DW�DQ\�WLPH�HYHQ�DIWHU�WKH\�KDG�VWDUWHG�WKH�VXUYH\��7KH�VXUYH\�ZDV�FRQGXFWHG

DQRQ\PRXVO\��SURWHFWLQJ�WKH�QDPH�RI�SDUWLFLSDQWV��3HUVRQDO�LQIRUPDWLRQ�DERXW�WKH

SDUWLFLSDQWV�ZDV�QRW�FROOHFWHG��3DUWLFLSDQWV�ZHUH�QRWLILHG�WKDW�SDUWLFLSDWLRQ�RQ�WKLV

VXUYH\�ZRXOG�QRW�KDYH�DQ�LPSDFW�RQ�WKHLU�VFKRRO�JUDGHV�

6SHFLILFDOO\��RI�WKH�SDUWLFLSDQWV��������ZHUH����\HDUV�ROG��1� ��������DQG������

ZHUH����\HDUV�ROG��1� ���������7KHUH�ZHUH�VPDOOHU�QXPEHUV�RI�SDUWLFLSDQWV�ZKR

ZHUH�VOLJKWO\�\RXQJHU�RU�ROGHU��DV�ZHOO�DV�SDUWLFLSDQWV�ZLWK�PLVVLQJ�DJH�GDWD�

7KH�VDPSOH�LQFOXGHG�������IHPDOH�VWXGHQWV��1� ��������DQG�������PDOH

VWXGHQWV��1� ���������7KH�JHQGHU�LPEDODQFH�PD\�UHIOHFW�W\SLFDO�HQUROOPHQW

SDWWHUQV�LQ�SXEOLF�KLJK�VFKRROV�LQ�WKH�DUHD�

$OPRVW�DOO�SDUWLFLSDQWV���������1� ��������VDLG�6SDQLVK�ZDV�WKHLU�PDLQ�KRPH

ODQJXDJH��$�IHZ�VWXGHQWV�VSRNH�(QJOLVK��������1� �����RU�DQ�,QGLJHQRXV�ODQJXDJH

�������1� �����DQG�WKH�UHPDLQLQJ������UHSRUWHG�RWKHU�ODQJXDJHV�

$�OLWWOH�RYHU�KDOI�RI�WKH�VWXGHQWV�QRWHG�WKDW�WKH\�ZHUH�LQ�WKHLU�IRXUWK�VHPHVWHU

��������1� ���������DQG�WKH�UHVW�ZHUH�LQ�WKHLU�VL[WK�VHPHVWHU���������1� ��������

7KLV�GLVWULEXWLRQ�RI�SDUWLFLSDQWV�DOLJQV�WR�WKH�IRFXV�RI�WKH�VWXG\�RQ�VWXGHQWV�LQ�WKH

ODVW�WZR�\HDUV�RI�XSSHU�VHFRQGDU\�VFKRRO��WKH�HTXLYDOHQW�WR���WK�DQG���WK�8�6�

JUDGHV��

�† �� � � � �&KLOG�&HQWHUHG�$,�/ DE�DW�+DUYDUG�* UDGXDWH�6FKRRO�RI�( GXFDWLRQ��$OO�5LJKWV�5HVHUYHG��_�7KH�6WDWH�RI�$,�LQ�. �� � �( GXFDWLRQ�LQ�0 H[ LFR



0RVW�VWXGHQWV���������1� ��������ZHQW�WR�VFKRROV�LQ�XUEDQ�DUHDV��PHDQLQJ

FRPPXQLWLHV�ZLWK�PRUH�WKDQ�������SHRSOH��6RPH�VWXGHQWV�ZHUH�XQVXUH�DERXW

WKHLU�VFKRRO
V�ORFDWLRQ�W\SH���������1� ���������DQG������OLYHG�LQ�UXUDO�DUHDV�ZLWK

IHZHU�WKDQ�������UHVLGHQWV��1� ������

0RVW�VWXGHQWV�KDG�UHOLDEOH�LQWHUQHW�DFFHVV��DERXW��������1� ��������FRXOG�JR

RQOLQH�ERWK�DW�KRPH�DQG�RQ�WKHLU�SKRQHV��$QRWKHU�������1� ������KDG�LQWHUQHW

RQO\�DW�KRPH��6PDOOHU�JURXSV�KDG�OLPLWHG�RU�LQFRQVLVWHQW�DFFHVV��������1� ����

FRXOG�RQO\�VRPHWLPHV�JHW�RQOLQH��������1� �����KDG�DFFHVV�RQO\�WKURXJK�WKHLU

SKRQHV��DQG�MXVW�������1� �����KDG�QR�DFFHVV�DW�DOO�

&DUHJLYHUV�KDG�D�ZLGH�UDQJH�RI�HGXFDWLRQ�OHYHOV��$OPRVW�KDOI�RI�VWXGHQWV��������

1� ��������VDLG�WKHLU�FDUHJLYHUV�KDG�D�XQLYHUVLW\�GHJUHH�RU�KLJKHU��DQG��������1� 

�������UHSRUWHG�KLJK�VFKRRO�FRPSOHWLRQ��2WKHUV�UHSRUWHG�VHFRQGDU\�OHYHO

HGXFDWLRQ���������1� ���������SULPDU\�HGXFDWLRQ��������1� �������RU�QR�VFKRROLQJ

�������1� ������$�VPDOO�JURXS��������1� ������FKRVH�qGRQ
W�NQRZ�r�qSUHIHU�QRW�WR

VD\�r�RU�qQRW�DSSOLFDEOH�r

�† �� � � � �&KLOG�&HQWHUHG�$,�/ DE�DW�+DUYDUG�* UDGXDWH�6FKRRO�RI�( GXFDWLRQ��$OO�5LJKWV�5HVHUYHG��_�7KH�6WDWH�RI�$,�LQ�. �� � �( GXFDWLRQ�LQ�0 H[ LFR





2YHUYLHZ

7KH�VHFWLRQV�WKDW�IROORZ�GHWDLO�KRZ�VWXGHQWV�HQJDJH�ZLWK�JHQHUDWLYH�$,�WRROV��KRZ

IUHTXHQWO\�WKH\�XVH�WKHP��DQG�KRZ�WKHVH�WHFKQRORJLHV�LQIOXHQFH�WKHLU�OHDUQLQJ�

FRQILGHQFH��DQG�VHQVH�RI�LQGHSHQGHQFH��7KH�UHVXOWV�UHYHDO�QRW�RQO\�ZKDW�VWXGHQWV

GR�ZLWK�$,�EXW�KRZ�WKH\�IHHO�LW�DIIHFWV�WKHLU�DFDGHPLF�DQG�SHUVRQDO�GHYHORSPHQW�

LOOXVWUDWLQJ�WKH�JURZLQJ�LQWHJUDWLRQ�RI�$,�LQWR�HYHU\GD\�OHDUQLQJ�

$ZDUHQHVV�DQG�)UHTXHQF\�RI�8VH

2YHU�����RI�SDUWLFLSDQWV�VDLG�WR�KDYH�XVHG�$,�WRROV�OLNH�&KDW*37��*HPLQL�RU

0HWD$,��$URXQG����RI�VWXGHQWV�UHSRUWHG�WR�KDYH�KHDUG�RI�$,�WRROV�EXW�QRWHG�WKH\

KDG�QRW�XVHG�WKHP��,Q�FRQWUDVW��MXVW�RYHU����RI�VWXGHQWV�QRWHG�WKH\�KDG�QHYHU

KHDUG�RI�$,�WRROV��

$OPRVW�$OO�6WXGHQWV�+DYH�+HDUG�$ERXW�RU�8VHG�$,�7RROV

�����
����

RI�VWXGHQWV�UHSRUWHG�WKH\�KDG�XVHG�$,�WRROV

OLNH�&KDW*37��*HPLQL��RU�0HWD$,�

RI�VWXGHQWV�UHSRUWHG�WKH\ �KDG�KHDUG�RI�$,�WRROV�EXW
QRW�XVHG�WKHP �

RI�VWXGHQWV�VDLG�WKH\ �KDG�QHYHU�KHDUG�RI�WKHP �-XVW�RYHU���

$URXQG�����XVH�$,�RQFH�RU�WZLFH�D�ZHHN��DQG�QHDUO\�����XVH�LW�GDLO\��7KLV

ZLGHVSUHDG�IDPLOLDULW\�VLJQDOV�WKDW�$,�LV�QR�ORQJHU�D�QLFKH�UHVRXUFH��,W�LV�SDUW�RI

VWXGHQWVp�UHJXODU�VWXG\�DQG�FRPPXQLFDWLRQ�KDELWV��5DWKHU�WKDQ�YLHZLQJ�$,�DV�D

SDVVLQJ�WUHQG��VWXGHQWV�DSSHDU�WR�WUHDW�LW�DV�DQ�HVVHQWLDO�FRPSDQLRQ�IRU�OHDUQLQJ

DQG�SURGXFWLYLW\�

$ERXW�2QH�7KLUG�RI�6WXGHQWV�5HSRUW�8VLQJ�$,�7RROV�'DLO\

��������&KLOG�&HQWHUHG�$,�/DE�DW�+DUYDUG�*UDGXDWH�6FKRRO�RI�(GXFDWLRQ��$OO�5LJKWV�5HVHUYHG��_�7KH�6WDWH�RI�$,�LQ�.����(GXFDWLRQ�LQ�0H[LFR



+RZ�6WXGHQWV�8VH�$,

,QIRUPDWLRQ�VHHNLQJ�LV�E\�IDU�WKH�PRVW�FRPPRQ�ZD\�VWXGHQWV�XVH�$,��1HDUO\����

UHSRUWHG�XVLQJ�LW�WR�VHDUFK�IRU�JHQHUDO�LQIRUPDWLRQ�IUHTXHQWO\�RU�GDLO\��$OPRVW����

VDLG�WKH\�XVH�$,�IUHTXHQWO\�WR�ORRN�XS�PHGLFDO�LQIRUPDWLRQ�tD�VXEVWDQWLDO

SURSRUWLRQ�JLYHQ�WKH�SRWHQWLDO�ULVNV�RI�UHO\LQJ�RQ�$,�IRU�VHQVLWLYH�RU�KHDOWK�UHODWHG

JXLGDQFH�

$,�8VH�6SDQV�,QIRUPDWLRQ��/HDUQLQJ��&UHDWLYLW\��DQG

&RPSDQLRQVKLS

2QFH�RU
WZLFH�D�ZHHN

�����

$OPRVW�RU�HYHU\�GD\

�����

2QFH�RU�WZLFH
D�PRQWK

���

2QFH�RU�WZLFH�LQ�P\�OLIH

����

��)LJXUH����)UHTXHQF\�RI�$,�7RRO�8VDJH�$PRQJ�6WXGHQWV

7KH�GDWD�XQGHUVFRUHV�WKH�H[WHQW�RI�VWXGHQWVp�DZDUHQHVV�RI�$,�WRROV�DQG�WKH

IUHTXHQF\�ZLWK�ZKLFK�WKH\�XVH�WKHP��7KH�IROORZLQJ�VHFWLRQ�RI�WKLV�UHSRUW�H[DPLQHV

KRZ�VWXGHQWV�DUH�XVLQJ�WKHVH�WRROV�IRU�GLIIHUHQW�SXUSRVHV��LQFOXGLQJ�LQ�WKHLU

OHDUQLQJ�

1HYHU

����

���������&KLOG�&HQWHUHG�$,�/DE�DW�+DUYDUG�*UDGXDWH�6FKRRO�RI�(GXFDWLRQ��$OO�5LJKWV�5HVHUYHG��_�7KH�6WDWH�RI�$,�LQ�.����(GXFDWLRQ�LQ�0H[LFR



6WXGHQWV�DOVR�XVH�$,�IRU�D�YDULHW\�RI�DFDGHPLF�WDVNV��1HDUO\�����UHSRUWHG�XVLQJ�LW

IUHTXHQWO\�IRU�UHVHDUFK��DERXW�����IRU�ZULWLQJ�HVVD\V��DQG�RYHU�����IRU�FRPSOHWLQJ

67(0�KRPHZRUN�RU�VWXG\LQJ�IRU�H[DPV��7KLV�LQGLFDWHV�WKDW�$,�KDV�EHFRPH

LQWHJUDWHG�DFURVV�PDQ\�DVSHFWV�RI�WKHLU�OHDUQLQJ�

6WXGHQWV�DOVR�UHSRUWHG�XVLQJ�$,�IRU�FUHDWLYH�RU�H[SORUDWRU\�SXUSRVHV��7KRXJK�OHVV

IUHTXHQW�WKDQ�LQIRUPDWLRQ�VHHNLQJ�DQG�DFDGHPLF�WDVNV��WKHVH�XVHV�VWLOO�UHSUHVHQW

D�PHDQLQJIXO�VKDUH�RI�RYHUDOO�HQJDJHPHQW�ZLWK�$,��2YHU�����RI�VWXGHQWV�UHSRUWHG

IUHTXHQW�XVDJH�RI�$,�IRU�SOD\�RU�FUHDWLYH�ZULWLQJ��DQG�VOLJKWO\�IHZHU��MXVW�XQGHU�����

IRU�JHQHUDWLQJ�YLGHRV��DXGLR��RU�PXVLF��$OO�RI�WKHVH�VLJQDO�D�JURZLQJ�H[SORUDWLRQ

EH\RQG�WUDGLWLRQDO�VFKRROZRUN�

)LQDOO\��$,�XVH�DPRQJ�VWXGHQWV�H[WHQGV�LQWR�PRUH�UHODWLRQDO�DQG�SHUVRQDO

GRPDLQV��2YHU�����UHSRUWHG�IUHTXHQWO\�HQJDJLQJ�LQ�FRQYHUVDWLRQV�ZLWK�FKDWERWV�

VHHNLQJ�PHQWDO�KHDOWK�VXSSRUW��RU�DVNLQJ�IRU�DGYLFH��ZLWK�DERXW����GRLQJ�VR�RQ�D

GDLO\�EDVLV��7KHVH�XVHV�KLQW�DW�DQ�HPHUJLQJ�VHQVH�RI�FRPSDQLRQVKLS�LQ�VWXGHQWVp

LQWHUDFWLRQV�ZLWK�$,�

)LJXUH����3XUSRVHV�DQG�3DWWHUQV�RI�$,�8VH

���������&KLOG�&HQWHUHG�$,�/DE�DW�+DUYDUG�*UDGXDWH�6FKRRO�RI�(GXFDWLRQ��$OO�5LJKWV�5HVHUYHG��_�7KH�6WDWH�RI�$,�LQ�.����(GXFDWLRQ�LQ�0H[LFR



,QIRUP DWLRQ�_�$FDGHP LF�_�&UHDWLYLW\ �_�3HUVRQDO
7KLV�ZLGH�UDQJH�RI�XVHV�LV�DOVR�UHIOHFWHG�LQ�VWXGHQWVp�RZQ�ZRUGV�

q,�XVH�LW�WR�OHDUQ�DERXW�LQWHUHVWLQJ�WRSLFV�IURP �GLIIHUHQW�ILHOGV�OLNH�$UW��KLVWRU\�
VFLHQFH��WKH�DQLP DO�NLQJGRP ��KXP DQ�DQDWRP\��HWFf r
q0 DNH�D�ORQJ�EXW�VLP SOH�WDVN�IDVWHU��REWDLQ�VRXUFHV�IRU�UHVHDUFK��VXP P DUL] H
WH[ WV��DQG�IDFLOLWDWH�WKH�VHDUFK�IRU�WKLQJV�DQG�WKHLU�VRXUFHV�RI�LQIRUP DWLRQ�r
q,�DOP RVW�DOZD\ V�XVH�LW�IRU�KRP HZRUN�WKDW�,�GRQpW�XQGHUVWDQG�r
q,�DVN�IRU�KHOS�ZLWK�P \ �P HQWDO�SUREOHP V�DQG�KRZ�,�FDQ�FRQWURO�WKHP �r
q7R�WDON�WR�&KDW* 37�DERXW�SUREOHP V�ZKHUH�,�FDQ
W�ILQG�D�ZD\ �RXW�RU�VROXWLRQ
DQG�QHHG�VXSSRUW�IURP �VRP HRQH�r

6XFK�UHVSRQVHV�LOOXVWUDWH�WKDW�ZKLOH�VWXGHQWV�SULP DULO\ �XVH�$,�DV�DQ�DFDGHP LF�DLG�
WKH\ �DOVR�WXUQ�WR�LW�ZKHQ�FRQYHQWLRQDO�UHVRXUFHV�IDOO�VKRUW��7RJHWKHU��WKHVH
SHUVSHFWLYHV�KLJKOLJKW�WKH�GLYHUVH�ZD\ V�VWXGHQWV�LQWHJUDWH�$,�LQWR�ERWK�WKHLU
DFDGHP LF�DQG�SHUVRQDO�OLYHV�

3HUFHLYHG�,P SDFWV�RQ�/ HDUQLQJ�DQG�' HYHORSP HQW
,Q�RXU�VXUYH\��ZH�DVNHG�VWXGHQWV�KRZ�WKH\ �IHHO�$,�DIIHFWV�WKHLU�DELOLWLHV�DFURVV
HLJKW�GLIIHUHQW�GRP DLQV��XVLQJ�D�ILYH�SRLQW�VFDOH�UDQJLQJ�IURP �ZRUVHQLQJ�D�ORW�WR
LP SURYLQJ�D�ORW��

2YHUDOO��VWXGHQWVp�SHUFHSWLRQV�RI�$,pV�LP SDFW�DUH�P L[ HG��$FURVV�WKH�HLJKW�GRP DLQV�
VWXGHQWV�ZHUH�P RVW�OLNHO\ �WR�YLHZ�$,�DV�KDYLQJ�D�SRVLWLYH�LQIOXHQFH�RQ�WKHLU�DELOLW\
WR�FRP SOHWH�WDVNV��SHUVLVW�WKURXJK�FKDOOHQJHV��DQG�VDWLVI\ �WKHLU�FXULRVLW\ ��t ZLWK
RYHU�KDOI�UHVSRQGLQJ�HLWKHU�qLP SURYHV�D�OLWWOHr �RU�qLP SURYHV�D�ORWr �LQ�WKHVH�DUHDV��

&UHDWLYLW\ �ZDV�YLHZHG�VRP HZKDW�OHVV�SRVLWLYHO\ �EXW�VWLOO�IDYRUDEO\ �E\ �RYHU�� � � �RI
VWXGHQWV��$WWHQWLRQ��KREELHV��DQG�VRFLDO�VNLOOV�ZHUH�JHQHUDOO\ �VHHQ�DV�OHVV
LQIOXHQFHG�E\ �$,��ZLWK�P RVW�VWXGHQWV�SHUFHLYLQJ�QR�FKDQJH�LQ�WKHVH�DUHDV�

7KH�JUHDWHVW�FRQFHUQ�DURVH�DURXQG�LQGHSHQGHQW�WKLQNLQJ��P RUH�VWXGHQWV�YLHZHG�$,
DV�KDYLQJ�D�QHJDWLYH�UDWKHU�WKDQ�D�SRVLWLYH�LP SDFW�LQ�WKLV�GRP DLQ��7KLV�LV
FRUURERUDWHG�E\ �VWXGHQWVp�RZQ�ZRUGV��q,�IHHO�WKDW�LW�JUDGXDOO\ �WDNHV�DZD\ �P \ �DELOLW\
WR�WKLQN�IRU�P \ VHOI�r

� �† �� � � � �&KLOG�&HQWHUHG�$,�/ DE�DW�+DUYDUG�* UDGXDWH�6FKRRO�RI�( GXFDWLRQ��$OO�5LJKWV�5HVHUYHG��_�7KH�6WDWH�RI�$,�LQ�. �� � �( GXFDWLRQ�LQ�0 H[ LFR



$,�DQG�$FDGHP LF�/ HDUQLQJ�
,Q�WKLV�VHFWLRQ��ZH�H[ DP LQH�KRZ�$,�DIIHFWV�VWXGHQWVp�OHDUQLQJ�LQ�P DWK�DQG�ZULWLQJ�t
WZR�FRUH�VXEMHFWV�LQ�0 H[ LFR�DQG�DURXQG�WKH�ZRUOG��: H�IRFXV�RQ�WKHVH�DUHDV�IRU
WZR�P DLQ�UHDVRQV��) LUVW��P DWK�DQG�ZULWLQJ�LQYLWH�GLIIHUHQW�NLQGV�RI�$,�XVH��P DWK
WHQGV�WR�LQYROYH�VWHS�E\ �VWHS�SUREOHP �VROYLQJ��ZKLOH�ZULWLQJ�HP SKDVL] HV�FUHDWLYLW\
DQG�H[ SUHVVLRQ��6HFRQG��VWXGHQWV�RIWHQ�VHH�WKHP VHOYHV�DV�HLWKHU�D�qP DWK
SHUVRQr �RU�D�qODQJXDJH�SHUVRQr ���D�GLYLGH�WKDW�VKDSHV�KRZ�WKH\ �YLHZ�WKHLU
VWUHQJWKV�DQG�LQWHUHVWV�DQG�P DNHV�WKHVH�VXEMHFWV�HVSHFLDOO\ �XVHIXO�IRU
XQGHUVWDQGLQJ�$,pV�UROH�LQ�OHDUQLQJ�

) LJXUH�� ��6WXGHQWVp�6HOI�3HUFHLYHG�,P SDFW�RI�$,�8VH

: H�ILUVW�GHVFULEH�KRZ�RIWHQ�VWXGHQWV�XVH�$,�LQ�P DWK�DQG�ZULWLQJ��7KH�FDWHJRULHV�RI
XVH�ZHUH�GHYHORSHG�WR�DOLJQ�ZLWK�WKH�W\ SLFDO�SURFHVVHV�LQYROYHG�LQ�HDFK�VXEMHFW�

$,�8VDJH�LV�HP EHGGHG�DFURVV�P DWK�DQG�ZULWLQJ�EXW�SOD\ V
D�GLIIHUHQW�UROH�LQ�HDFK

� �† �� � � � �&KLOG�&HQWHUHG�$,�/ DE�DW�+DUYDUG�* UDGXDWH�6FKRRO�RI�( GXFDWLRQ��$OO�5LJKWV�5HVHUYHG��_�7KH�6WDWH�RI�$,�LQ�. �� � �( GXFDWLRQ�LQ�0 H[ LFR



,Q�P DWK��$,�XVH�LV�FRP P RQ�DFURVV�DOO�VWDJHV��7KH�P RVW�FRP P RQ�XVHV�ZHUH
FKHFNLQJ�DQVZHUV��� � � �IUHTXHQWO\ �RU�DOP RVW�DOZD\ V��DQG�FRQVXOWLQJ�VWHS�E\ �VWHS
JXLGHV��� � � ���URXJKO\ �RQH�LQ�ILYH�VWXGHQWV�VDLG�WKH\ �DOP RVW�DOZD\ V�UHOLHG�RQ�$,�IRU
WKHVH�SXUSRVHV��)HZHU�VWXGHQWV�JHQHUDWHG�SUDFWLFH�SUREOHP V��� � � ��RU�DVNHG�$,�WR
UHSKUDVH�SUREOHP V��� � � ��IUHTXHQWO\��LQGLFDWLQJ�WKDW�$,�LV�OHYHUDJHG�P RUH�IRU
YHULILFDWLRQ�DQG�H[ SODQDWLRQ�WKDQ�IRU�LQGHSHQGHQW�SUDFWLFH�

,Q�ZULWLQJ��$,�XVH�LV�ZLGHVSUHDG�DQG�IDLUO\ �EDODQFHG�DFURVV�VWDJHV�RI�WKH�SURFHVV�
0 RUH�WKDQ�RQH�LQ�ILYH�VWXGHQWV�UHSRUWHG�XVLQJ�$,�IUHTXHQWO\ �RU�DOP RVW�GDLO\ �IRU
EUDLQVWRUP LQJ��� � � ��DQG�RXWOLQLQJ��� � � ���DFWLYLWLHV�WKDW�KHOS�WKHP �LQLWLDWH�WKHLU
ZULWLQJ��

6LP LODU�SURSRUWLRQV�XVH�$,�IRU�LP SURYLQJ�ODQJXDJH��� � � ��DQG�WDLORULQJ�WH[ W�WR�D
VSHFLILF�DXGLHQFH��� � � ���6OLJKWO\ �IHZHU��EXW�VWLOO�VXEVWDQWLDO��QXP EHUV�RI�VWXGHQWV
XVH�$,�IRU�JDWKHULQJ�VXSSRUWLQJ�HYLGHQFH��� � � ��RU�UHFHLYLQJ�IHHGEDFN��� � � ��
2YHUDOO��WKHVH�SDWWHUQV�VXJJHVW�WKDW�VWXGHQWV�LQWHJUDWH�$,�WKURXJKRXW�WKH�ZULWLQJ
SURFHVV�UDWKHU�WKDQ�UHO\ LQJ�RQ�LW�DW�D�VLQJOH�VWDJH�

) LJXUH�� ��$,�8VH�' XULQJ�0 DWK�7DVNV

� �† �� � � � �&KLOG�&HQWHUHG�$,�/ DE�DW�+DUYDUG�* UDGXDWH�6FKRRO�RI�( GXFDWLRQ��$OO�5LJKWV�5HVHUYHG��_�7KH�6WDWH�RI�$,�LQ�. �� � �( GXFDWLRQ�LQ�0 H[ LFR



7KH�VXUYH\ �DVNHG�VWXGHQWV�WR�UHIOHFW�RQ�WKH�YDOXH�RI�P DWK�DQG�ZULWLQJ��7KLV
P HDVXUH�FDSWXUHV�VWXGHQWVp�SHUFHSWLRQV�RI�D�VXEMHFWpV�XVHIXOQHVV�DQG
LP SRUWDQFH�IDFWRUV�WKDW�VWURQJO\ �SUHGLFW�P RWLYDWLRQ��SHUVLVWHQFH��DQG�ORQJ�WHUP
HQJDJHP HQW�

)RU�ZULWLQJ��VWXGHQWV�UDWHG�WKH�VXEMHFW�DV�P RUH�XVHIXO��P RUH�LP SRUWDQW��DQG�P RUH
HQMR\DEOH�ZKHQ�FRQVLGHULQJ�LW�ZLWKRXW�$,��: KHQ�$,�ZDV�SDUW�RI�WKH�VFHQDULR�
DYHUDJH�VFRUHV�RQ�WKHVH�GLP HQVLRQV�GURSSHG�P RGHVWO\�

$�VLP LODU�SDWWHUQ�HP HUJHG�LQ�P DWKHP DWLFV��: KHQ�VWXGHQWV�UHIOHFWHG�RQ�WKH�YDOXH
RI�VWXG\ LQJ�P DWK�ZLWKRXW�$,��WKH\ �UDWHG�WKH�VXEMHFW�DV�KLJKO\ �XVHIXO�DQG�LP SRUWDQW�
+RZHYHU��ZKHQ�FRQVLGHULQJ�P DWK�ZLWK�$,�LQ�WKH�SLFWXUH��WKHVH�UDWLQJV�GHFOLQHG�

7DNHQ�WRJHWKHU��WKH�GHFUHDVHG�SHUFHLYHG�YDOXH�RI�ERWK�P DWK�DQG�ZULWLQJ�VXJJHVWV�D
SRWHQWLDO�WUDGHRII��: KLOH�$,�P D\ �UHGXFH�IUXVWUDWLRQ��FODULI\ �GLIILFXOW�VWHSV��RU�ORZHU
EDUULHUV�WR�JHWWLQJ�VWDUWHG��LW�P D\ �DOVR�VXEWO\ �VLJQDO�WKDW�OHDUQLQJ�WKHVH�VNLOOV
LQGHSHQGHQWO\ �LV�OHVV�LP SRUWDQW��7KLV�VKLIW�UDLVHV�TXHVWLRQV�DERXW�KRZ�$,�
VXSSRUWHG�OHDUQLQJ�VKDSHV�VWXGHQWVp�P RWLYDWLRQ�DQG�WKHLU�VHQVH�RI�UHVSRQVLELOLW\
IRU�GHYHORSLQJ�FRUH�DFDGHP LF�FRP SHWHQFLHV��

) LJXUH�� ��$,�8VH�' XULQJ�: ULWLQJ�7DVNV

6WXGHQWV�) HHO�6WXG\ LQJ�0 DWK�DQG�: ULWLQJ�DV�/ HVV
,P SRUWDQW�: KHQ�$,�,V�,QWURGXFHG

� �† �� � � � �&KLOG�&HQWHUHG�$,�/ DE�DW�+DUYDUG�* UDGXDWH�6FKRRO�RI�( GXFDWLRQ��$OO�5LJKWV�5HVHUYHG��_�7KH�6WDWH�RI�$,�LQ�. �� � �( GXFDWLRQ�LQ�0 H[ LFR



) LJXUH�� ��: ULWLQJ��6XEMHFW�9DOXH�� : LWK�YV��: LWKRXW�$,� ��

�8VHIXO��
 
 
 S� �� � � ��,P SRUWDQW��
 
 
 S� �� � � ��( QMR\ �: ULWLQJ��
 
 
 S� �� � � �

) LJXUH�� ��0 DWK��6XEMHFW�9DOXH�� : LWK�YV��: LWKRXW�$,� ���

�8VHIXO��
 
 
 S� �� � � ��,P SRUWDQW��
 
 
 S� �� � � ��/ LNH�0 DWK��
 
 
 S� �� � � �

� �

�
 
 
 ���������������������������� 
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: LWK�$,��6WXGHQWV�) HHO�0 RUH�&RQILGHQW�LQ�7KHLU
3HUIRUP DQFH�EXW�/ HVV�&HUWDLQ�$ERXW�7KHLU�) XWXUH
/ HDUQLQJ

) LJXUH�� ��: ULWLQJ�$ELOLW\ �� : LWK�YV��: LWKRXW�$,� �

�6HOI��S! �� � ��3HHU��
 
 
 S� �� � � ��&URVV�VXEMHFW��
 
 
 S� �� � � ��/ HDUQLQJ��
 
 
 S� �� � � �
( [ SHFWHG�) XWXUH��
 
 
 S� �� � � �

� �


 
 
 
 
 
 
 
 
 
 
 


† �� � � � �&KLOG�&HQWHUHG�$,�/ DE�DW�+DUYDUG�* UDGXDWH�6FKRRO�RI�( GXFDWLRQ��$OO�5LJKWV�5HVHUYHG��_�7KH�6WDWH�RI�$,�LQ�. �� � �( GXFDWLRQ�LQ�0 H[ LFR

7KH�VXUYH\ �DOVR�DVNHG�VWXGHQWV�KRZ�WKH\ �SHUFHLYH�WKHLU�DELOLWLHV�LQ�ERWK�P DWK�DQG
ZULWLQJ��' RHV�$,�P DNH�WKHP �P RUH�FRQILGHQW�RU�OHVV" �

$FURVV�ERWK�P DWK�DQG�ZULWLQJ��WKH�SUHVHQFH�RI�$,�DSSHDUHG�WR�VOLJKWO\ �ERRVW
VWXGHQWVp�FRQILGHQFH�LQ�WKHLU�FXUUHQW�DELOLWLHV��6WXGHQWV�UDWHG�WKHLU�DELOLWLHV�
��DFURVV�VHOI�HYDOXDWLRQ��FRP SDULVRQV�WR�SHHUV��DQG�FRP SDULVRQV�WR�RWKHU�VXEMHFWV��
VRP HZKDW�KLJKHU�ZKHQ�WKLQNLQJ�DERXW�OHDUQLQJ�ZLWK�$,�WKDQ�ZLWKRXW�LW��7KLV�SDWWHUQ
VXJJHVWV�WKDW�$,�P D\ �P DNH�DFDGHP LF�WDVNV�IHHO�P RUH�P DQDJHDEOH�LQ�WKH�P RP HQW�



) LJXUH�� ��0 DWK�$ELOLW\ �� : LWK�YV��: LWKRXW�$,� �

�6HOI��
 
 
 S� �� � � ��3HHU��
 
 
 S� �� � � ��&URVV�VXEMHFW��
 
 
 S� �� � � ��/ HDUQLQJ��S! �� � �
( [ SHFWHG�) XWXUH��
 
 
 S� �� � � �

+RZHYHU��ZKHQ�DVNHG�ZKHWKHU�WKH\ �H[ SHFWHG�WR�EXLOG�WKH�VNLOOV�QHHGHG�IRU�P DWK
DQG�ZULWLQJ�LQ�WKH�IXWXUH��VWXGHQWV�UHSRUWHG�ORZHU�FRQILGHQFH�LQ�WKH�$,�VXSSRUWHG
FRQWH[ W��0 � �� �� � ��FRP SDUHG�ZLWK�WKH�FRQWH[ W�ZLWKRXW�$,��0 � �� �� � ���7KLV�JDS
LQGLFDWHV�WKDW�DOWKRXJK�$,�P D\ �SURYLGH�P RGHVW�VXSSRUW�IRU�VWXGHQWVp�VHQVH�RI
FRP SHWHQFH�ULJKW�QRZ��LW�DOVR�UDLVHV�FRQFHUQV�DP RQJ�VWXGHQWV�DERXW�WKHLU
FDSDFLW\ �WR�GHYHORS�WKHVH�VNLOOV�LQGHSHQGHQWO\ �RYHU�WLP H��

7KLV�WHQVLRQ�EHWZHHQ�LP P HGLDWH�SHUIRUP DQFH�DQG�ORQJ�WHUP �OHDUQLQJ�SRLQWV�WR
HP HUJLQJ�SDWWHUQV�RI�UHOLDQFH��ZKLFK�ZH�GHVFULEH�LQ�WKH�VHFWLRQ�EHORZ�

� �


 
 
 
 
 
 
 
 



 
 


† �� � � � �&KLOG�&HQWHUHG�$,�/ DE�DW�+DUYDUG�* UDGXDWH�6FKRRO�RI�( GXFDWLRQ��$OO�5LJKWV�5HVHUYHG��_�7KH�6WDWH�RI�$,�LQ�. �� � �( GXFDWLRQ�LQ�0 H[ LFR



) LJXUH�� � ��6WXGHQWVp�5HSRUWHG�5HOLDQFH�RQ�$,�7RROV

) LUVW��WKH�P DMRULW\ �RI�VWXGHQWV�VDZ�WKHP VHOYHV�DV�KHDY\ �$,�XVHUV�t P RVW�LQGLFDWHG
DW�OHDVW�qVRP HZKDWr �ZKHQ�DVNHG�ZKHWKHU�WKH\ �XVH�$,�IUHTXHQWO\��

: KHQ�LW�FRP HV�WR�UHOLDQFH��� � � �UHSRUWHG�WKDW�WKH\ �DW�OHDVW�VRP HZKDW�GHSHQG�RQ
$,��DQG�P RUH�WKDQ�� � � �VDLG�WKH\ �UHO\ �RQ�LW�qYHU\ �P XFK�r �,QWHUHVWLQJO\��HYHQ�P RUH
VWXGHQWV�IHOW�WKDW�WKHLU�UHOLDQFH�H[ FHHGHG�ZKDW�WKH\ �ZRXOG�SUHIHU��� � � �VDLG�WKH\
UHO\ �RQ�$,�P RUH�WKDQ�WKH\ �ZDQW�WR��DQG�P RUH�WKDQ�� � � �IHOW�WKLV�ZDV�WUXH�qTXLWH�D
ORW�r �2Q�WKH�IOLS�VLGH��RQO\ �DURXQG�RQH�WKLUG�RI�WKH�VWXGHQWV�FRQVLGHUHG�WKHP VHOYHV
DV�QRW�UHOLDQW��

6WXGHQWVp�5HOLDQFH�RQ�$,
/ RRNLQJ�DFURVV�WKH�HDUOLHU�VHFWLRQV��LWpV�FOHDU�WKDW�VWXGHQWV�XVH�$,�RIWHQ�DQG�LQ
P DQ\ �ZD\ V��7KDW�EULQJV�XS�DQ�LP SRUWDQW�TXHVWLRQ��KRZ�P XFK�GR�WKH\ �IHHO�WKH\ �UHO\
RQ�LW"

,Q�RXU�VXUYH\��ZH�DVNHG�VWXGHQWV�WR�UHVSRQG�WR�D�VHULHV�RI�VWDWHP HQWV�DQG
LQGLFDWH�WKH�H[ WHQW�WR�ZKLFK�WKH\ �DJUHHG�WKDW�HDFK�VWDWHP HQW�DSSOLHG�WR�WKHP �
6RP H�LWHP V�FDSWXUHG�WKHLU�JHQHUDO�SHUFHSWLRQV��ZKLOH�RWKHUV�SRLQWHG�WR�VSHFLILF
EHKDYLRUV�WKDW�P LJKW�VLJQDO�UHOLDQFH�

� �† �� � � � �&KLOG�&HQWHUHG�$,�/ DE�DW�+DUYDUG�* UDGXDWH�6FKRRO�RI�( GXFDWLRQ��$OO�5LJKWV�5HVHUYHG��_�7KH�6WDWH�RI�$,�LQ�. �� � �( GXFDWLRQ�LQ�0 H[ LFR



%H\ RQG�WKHVH�EURDG�VWURNHV��DOP RVW�RQH�WKLUG�RI�VWXGHQWV�VDLG�WKH\ �VRP HZKDW�RU
JUHDWHU�DJUHH�ZRXOG�VWUXJJOH�WR�VWDUW�RU�FRP SOHWH�KRP HZRUN�ZLWKRXW�$,��DQG�� � �
DGP LWWHG�WR�XVLQJ�LW�HYHQ�ZKHQ�WKH\ �DOUHDG\ �NQHZ�WKH�DQVZHU��6XFK�SDWWHUQV
VXJJHVW�D�TXLHW�EXW�JURZLQJ�SV\ FKRORJLFDO�GHSHQGHQFH�WKDW�WKH\ �WUHDW�$,�DV�D
qVDIHW\ �QHWr �WKDW�SURYLGHV�UHDVVXUDQFH�DQG�FRQYHQLHQFH��6WXGHQWV�WUXVW�$,�HQRXJK
WR�GRXEOH�FKHFN�WKHLU�RZQ�UHDVRQLQJ��HYHQ�LI�WKH\ �GR�QRW�FRQVFLRXVO\ �VHH�WKLV�DV
GHSHQGHQFH�

6WXGHQWVp�UHVSRQVHV�DOVR�KLQWHG�DW�D�GHJUHH�RI�HP RWLRQDO�GHSHQGHQFH��0 RUH�WKDQ
� � � �VWURQJO\ �DJUHHG��L�H���qYHU\ �P XFKr �RU�qTXLWH�D�ORWr ��WKDW�$,�XQGHUVWDQGV�WKHP
EHWWHU�WKDQ�SHRSOH��DQG�WKDW�LW�LV�HDVLHU�WR�FRP P XQLFDWH�ZLWK�$,�WKDQ�ZLWK�RWKHUV��
7RJHWKHU��WKHVH�SDWWHUQV�VXJJHVW�WKDW�VWXGHQWVp�UHOLDQFH�RQ�$,�LV�GULYHQ�QRW�RQO\ �E\
LWV�SUDFWLFDO�XVHIXOQHVV�EXW��IRU�VRP H��E\ �D�GHYHORSLQJ�VHQVH�RI�UHODWLRQDO
FRQQHFWLRQ�WKDW�P D\ �IXUWKHU�UHLQIRUFH�WKDW�UHOLDQFH��

� �† �� � � � �&KLOG�&HQWHUHG�$,�/ DE�DW�+DUYDUG�* UDGXDWH�6FKRRO�RI�( GXFDWLRQ��$OO�5LJKWV�5HVHUYHG��_�7KH�6WDWH�RI�$,�LQ�. �� � �( GXFDWLRQ�LQ�0 H[ LFR



�¨ �«�� �! �Á�X�! �� �n��
�� �z�( ���¨ �…�n�X�! �ç

�X�x �¨ �n�X�! �� �Á�X�…�z�³



3ROLF\ �$UHD�� ��+RZ �6WXGHQWV�8VH�$,��
. H\ �) LQGLQJ��0 RUH�WKDQ�� � � �RI�VWXGHQWV�XVH�$,�WR�VHDUFK�IRU�LQIRUP DWLRQ��DQG�RYHU
� � � �UHO\ �RQ�LW�IRU�UHVHDUFK�VXSSRUW��&RP P RQ�XVHV�LQFOXGH�JHWWLQJ�KHOS�ZLWK
HVVD\ V�DQG�DVVLJQP HQWV�

3ROLF\ �DQG�3UDFWLFDO�,P SOLFDWLRQ���' HYHORS�&ULWLFDO
&RQVXP HUV�RI�$,

2QFH�WKHVH�JXLGHOLQHV�DUH�HVWDEOLVKHG�
SURIHVVLRQDO�GHYHORSP HQW�SURJUDP V
VKRXOG�HQVXUH�WHDFKHUV�DUH�ZHOO�SUHSDUHG
WR�LQWHJUDWH�WKHVH�SULQFLSOHV�LQWR�GDLO\
LQVWUXFWLRQ��,Q�SDUDOOHO��HGXFDWLRQDO
DXWKRULWLHV�P D\ �FRQVLGHU�LP SOHP HQWLQJ
EDVHOLQH�$,�OLWHUDF\ �DVVHVVP HQWV�WR
JDXJH�VWXGHQWVp�DELOLW\ �WR�FULWLFDOO\
HYDOXDWH�GLJLWDO�LQIRUP DWLRQ�DQG�WR�WUDFN
SURJUHVV�RYHU�WLP H�

%\ �HTXLSSLQJ�VWXGHQWV�WR�TXHVWLRQ��YHULI\��

* LYHQ�WKDW�P RVW�VWXGHQWV�XVH�$,�DV�DQ�LQIRUP DWLRQ�DQG�UHVHDUFK�WRRO��WKHUH�LV�DQ
XUJHQW�QHHG�WR�VWUHQJWKHQ�$,�OLWHUDF\ �DQG�FULWLFDO�HYDOXDWLRQ�VNLOOV�DFURVV�DOO�JUDGH
OHYHOV��3ROLF\ P DNHUV�DQG�HGXFDWRUV�VKRXOG�FROODERUDWH�WR�GHVLJQ�FOHDU��DJH�
DSSURSULDWH�JXLGHOLQHV�DQG�FODVVURRP �UHVRXUFHV�WKDW�KHOS�VWXGHQWV�DQG�WHDFKHUV
GLVWLQJXLVK�EHWZHHQ�UHOLDEOH�DQG�XQUHOLDEOH�LQIRUP DWLRQ�

7KHVH�JXLGHOLQHV�VKRXOG�WHDFK�VWXGHQWV�WR�FRQVLGHU�ZKR�SURGXFHG�D�VRXUFH�DQG
IRU�ZKDW�SXUSRVH��ZKHQ�LW�ZDV�SXEOLVKHG�DQG�ZKHWKHU�LW�UHP DLQV�FXUUHQW��DQG
ZKHWKHU�WKH�FODLP V�SUHVHQWHG�DUH�VXSSRUWHG�E\ �HYLGHQFH�RU�UHSUHVHQW�SHUVRQDO
RSLQLRQ��7KH\ �VKRXOG�DOVR�DGGUHVV�KRZ�WR�UHFRJQL] H�ELDV�RU�VSRQVRUVKLS��LGHQWLI\
ZKHWKHU�D�VRXUFH�LV�KXP DQ�RU�$,�JHQHUDWHG��DQG�GHWHFW�P DQLSXODWHG�FRQWHQW�

DQG�LQWHUSUHW�$,�JHQHUDWHG�FRQWHQW��HGXFDWLRQ�V\ VWHP V�FDQ�KHOS�QXUWXUH�D
JHQHUDWLRQ�RI�FULWLFDO��GLVFHUQLQJ�OHDUQHUV�ZKR�HQJDJH�UHVSRQVLEO\ �DQG�WKRXJKWIXOO\
ZLWK�WHFKQRORJ\��DQ�HVVHQWLDO�VNLOO�LQ�WKH�DJH�RI�$,�
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� �† �� � � � �&KLOG�&HQWHUHG�$,�/ DE�DW�+DUYDUG�* UDGXDWH�6FKRRO�RI�( GXFDWLRQ��$OO�5LJKWV�5HVHUYHG��_�7KH�6WDWH�RI�$,�LQ�. �� � �( GXFDWLRQ�LQ�0 H[ LFR



$V�$,�EHFRP HV�D�P RUH�IUHTXHQW�SUHVHQFH�LQ�FODVVURRP V��HGXFDWLRQDO�OHDGHUV�P XVW
HQVXUH�WKDW�WKHVH�WRROV�DUH�GHVLJQHG�QRW�WR�UHSODFH�VWXGHQW�WKLQNLQJ��EXW�WR
VWUHQJWKHQ�LW���IRVWHULQJ�DFWLYH�UHDVRQLQJ��UHIOHFWLRQ��DQG�FULWLFDO�WKLQNLQJ��0 LQLVWULHV
RI�( GXFDWLRQ�DQG�VFKRRO�DGP LQLVWUDWRUV�VKRXOG�ZRUN�FORVHO\ �ZLWK�$,�SURYLGHUV�WR
DOLJQ�WKH�GHVLJQ�DQG�IXQFWLRQDOLW\ �RI�HGXFDWLRQDO�$,�V\ VWHP V�ZLWK�FRJQLWLYH�VFLHQFH
DQG�WKH�UHDOLWLHV�RI�FODVVURRP �OHDUQLQJ�

7KLV�UHTXLUHV�GHOLEHUDWH�DWWHQWLRQ�WR�WKH�$,pV�WRQH��SHUVRQD��DQG�LQVWUXFWLRQDO�UROH�
6\ VWHP V�VKRXOG�EH�EXLOW�WR�KHOS�VWXGHQWV�qWKLQN�ZLWKr �UDWKHU�WKDQ�qWKLQN�IRUr �WKHP
t E\ �DVNLQJ�JXLGLQJ�TXHVWLRQV��SURP SWLQJ�UHIOHFWLRQ��RIIHULQJ�KLQWV��DQG�SURYLGLQJ
FRQVWUXFWLYH�IHHGEDFN�WKURXJK�H[ DP SOHV�UDWKHU�WKDQ�VXSSO\ LQJ�GLUHFW�DQVZHUV�

: KHQ�$,�WRROV�HQFRXUDJH�VWXGHQWV�WR�DUWLFXODWH�UHDVRQLQJ��WHVW�K\ SRWKHVHV��DQG
UHIOHFW�RQ�HUURUV��WKH\ �SURP RWH�WKH�GHYHORSP HQW�RI�P HWDFRJQLWLRQ��FULWLFDO�WKLQNLQJ�
DQG�VHOI�UHJXODWHG�OHDUQLQJ��&RQYHUVHO\��ZKHQ�$,�WRROV�GR�WRR�P XFK�RI�WKH�FRJQLWLYH
ZRUN��WKH\ �ULVN�IRVWHULQJ�GHSHQGHQFH�DQG�FRJQLWLYH�SDVVLYLW\�

%\ �HP EHGGLQJ�SULQFLSOHV�IURP �FRJQLWLYH�VFLHQFH�DQG�WKH�VFLHQFH�RI�P RWLYDWLRQ�LQWR
$,�DQG�SURP SW�GHVLJQ��SROLF\ P DNHUV�FDQ�KHOS�HQVXUH�WKDW�$,�HQKDQFHV�UDWKHU�WKDQ
HURGHV�VWXGHQWVp�FDSDFLW\ �IRU�LQGHSHQGHQW�WKRXJKW��FXOWLYDWLQJ�OHDUQHUV�ZKR�DUH
DFWLYH�SDUWLFLSDQWV�LQ�WKHLU�RZQ�LQWHOOHFWXDO�JURZWK�

3ROLF\ �$UHD�� ��3HUFHLYHG�,P SDFWV�RQ�/ HDUQLQJ�DQG
' HYHORSP HQW
. H\ �) LQGLQJ��$ERXW�� � � �RI�VWXGHQWV�UHSRUWHG�WKDW�XVLQJ�$,�QHJDWLYHO\ �DIIHFWHG�WKHLU
LQGHSHQGHQW�WKLQNLQJ�

3ROLF\ �DQG�3UDFWLFDO�,P SOLFDWLRQ���( P EHG�SULQFLSOHV�IURP
&RJQLWLYH�6FLHQFH�LQ�$,�	 �3URP SW�' HVLJQ

� �

$,�$6�$�722/ �72�( 1+$1&( ��127
( 52' ( �678' ( 17�&$3$&,7<�

† �� � � � �&KLOG�&HQWHUHG�$,�/ DE�DW�+DUYDUG�* UDGXDWH�6FKRRO�RI�( GXFDWLRQ��$OO�5LJKWV�5HVHUYHG��_�7KH�6WDWH�RI�$,�LQ�. �� � �( GXFDWLRQ�LQ�0 H[ LFR



3ROLF\ �$UHD�� ��$,�DQG�$FDGHP LF�/ HDUQLQJ

. H\ �) LQGLQJ��,Q�ERWK�P DWK�DQG�ZULWLQJ��RQH�LQ�ILYH�VWXGHQWV�UHSRUWHG�WKDW�WKH\
DOP RVW�DOZD\ V�UHO\ �RQ�$,�IRU�FKHFNLQJ�DQVZHUV��P DWK���LP SURYLQJ�ODQJXDJH�DFFXUDF\
�ZULWLQJ���RU�WDLORULQJ�WH[ W�WR�VSHFLILF�UHTXLUHP HQWV��ZULWLQJ���7KLV�SDWWHUQ�UDLVHV
TXHVWLRQV�DERXW�WKH�GHSWK�RI�SUDFWLFH�DQG�VWXGHQWVp�DELOLW\ �WR�LQGHSHQGHQWO\
IRUP XODWH�DQG�UHILQH�WKHLU�RZQ�VROXWLRQV�

3ROLF\ �DQG�3UDFWLFDO�,P SOLFDWLRQ���' HVLJQ�$,�DV�D�* XLGHG
/ HDUQLQJ�3DUWQHU
5DWKHU�WKDQ�VHUYLQJ�SULP DULO\ �DV�D�VRXUFH�RI�LP P HGLDWH�FRUUHFWLRQ��$,�VKRXOG
IXQFWLRQ�DV�DQ�DGDSWLYH�WXWRU�WKDW�JXLGHV�VWXGHQWV�WKURXJK�WKH�SURFHVV�RI
GLVFRYHU\ �DQG�UHIOHFWLRQ��: KHQ�$,�WRROV�HQJDJH�OHDUQHUV�VWHS�E\ �VWHS�t E\ �SURP SWLQJ
WKHP �WR�H[ SODLQ�UHDVRQLQJ��RIIHULQJ�WDUJHWHG�KLQWV��RU�SRVLQJ�JXLGLQJ�TXHVWLRQVt
WKH\ �IRVWHU�GHHSHU�OHDUQLQJ�DQG�ORQJ�WHUP �VNLOO�UHWHQWLRQ�

$,�V\ VWHP V�XVHG�LQ�VFKRROV�VKRXOG�WDLORU�WKH�OHYHO�RI�JXLGDQFH�WR�WKH�OHDUQHUpV
SURILFLHQF\��SURYLGLQJ�P RUH�VWUXFWXUHG�VXSSRUW�IRU�EHJLQQHUV�DQG�JUDGXDOO\ �UHGXFLQJ
VFDIIROGLQJ�DV�FRP SHWHQFH�JURZV��7R�VXSSRUW�WKLV��FOHDU�JXLGHOLQHV�IRU�HIIHFWLYH
SURP SW�GHVLJQ�VKRXOG�EH�GHYHORSHG�DQG�VKDUHG�ZLWK�WHDFKHUV��ZKR�FDQ�WKHQ
LQWURGXFH�VWXGHQWV�WR�HIIHFWLYH�ZD\ V�RI�LQWHUDFWLQJ�ZLWK�$,�

%\ �SRVLWLRQLQJ�$,�DV�D�JXLGHG�OHDUQLQJ�SDUWQHU��HGXFDWRUV�FDQ�WUDQVIRUP �LWV�UROH
IURP �D�WRRO�RI�FRUUHFWLRQ�LQWR�D�FDWDO\ VW�IRU�P HWDFRJQLWLRQ��VHOI�UHIOHFWLRQ��DQG
P DVWHU\��KHOSLQJ�VWXGHQWV�QRW�MXVW�JHW�DQVZHUV�ULJKW��EXW�XQGHUVWDQG�ZK\ �WKH\ �DUH
ULJKW�

� �� �0 DWK�DQG�: ULWLQJ�$,�8VDJH�

. H\ �) LQGLQJ��: KHQ�HYDOXDWLQJ�WKHLU�P DWK�DELOLWLHV��VWXGHQWV�UDWHG�WKHP VHOYHV
KLJKHU�ZKHQ�$,�ZDV�DYDLODEOH��GHVFULELQJ�LW�DV�D�qVDIHW\ �QHWr �WKDW�P DGH�GLIILFXOW
SUREOHP V�P RUH�DSSURDFKDEOH��<HW��SDUDGR[ LFDOO\��WKH\ �UHSRUWHG�ORZHU�H[ SHFWDWLRQV
IRU�WKHLU�IXWXUH�SHUIRUP DQFH�LQ�P DWK�ZKHQ�$,�ZDV�SUHVHQW��7KLV�VXJJHVWV�WKDW�ZKLOH
$,�FDQ�HQKDQFH�LP P HGLDWH�FRQILGHQFH��LW�P D\ �DOVR�WHP SHU�ORQJ�WHUP �VHOI�
DVVXUDQFH�DQG�UHGXFH�VWXGHQWVp�VHQVH�RI�RZQHUVKLS�RYHU�WKHLU�OHDUQLQJ��

� �� �3HUFHLYHG�,P SDFW�RQ�0 DWK�

� �† �� � � � �&KLOG�&HQWHUHG�$,�/ DE�DW�+DUYDUG�* UDGXDWH�6FKRRO�RI�( GXFDWLRQ��$OO�5LJKWV�5HVHUYHG��_�7KH�6WDWH�RI�$,�LQ�. �� � �( GXFDWLRQ�LQ�0 H[ LFR



3ROLF\ �DQG�3UDFWLFDO�,P SOLFDWLRQ���8VH�$,�WR�%XLOG
&RP SHWHQFH��1RW�' HSHQGHQFH
7KH�GHFOLQH�LQ�VWXGHQWVp�ORQJ�WHUP �SHUIRUP DQFH�H[ SHFWDWLRQV�XQGHUVFRUHV�WKH
QHHG�IRU�SHGDJRJLFDO�VWUDWHJLHV�WKDW�SUHVHUYH�VWXGHQW�DJHQF\ �DQG�LQWULQVLF
FRQILGHQFH�LQ�WKH�DJH�RI�$,��: KHQ�XVHG�DV�D�OHDUQLQJ�SDUWQHU�UDWKHU�WKDQ�D
VKRUWFXW��$,�FDQ�VWUHQJWKHQ�D�VWXGHQWpV�EHOLHI�LQ�WKHLU�RZQ�DELOLW\ �WR�SUREOHP �VROYH
DQG�SHUVLVW�WKURXJK�FKDOOHQJH�

7HDFKHUV�DQG�V\ VWHP �OHDGHUV�VKRXOG�WKHUHIRUH�GHVLJQ�FODVVURRP �SUDFWLFHV�ZKHUH
$,�DFWV�DV�D�WHP SRUDU\ �VFDIIROG��JXLGLQJ�OHDUQHUV�WKURXJK�UHDVRQLQJ�SURFHVVHV��EXW
ZKHUH�VWXGHQWV�VWLOO�FRP SOHWH�WKH�ILQDO�FRJQLWLYH�VWHSV�LQGHSHQGHQWO\��)RU�H[ DP SOH�
DIWHU�$,�SURYLGHV�KLQWV�RU�H[ DP SOHV��VWXGHQWV�FDQ�EH�DVNHG�WR�VROYH�D�VLP LODU
SUREOHP �ZLWKRXW�DVVLVWDQFH��UHIOHFW�RQ�ZKDW�VWUDWHJLHV�WKH\ �XVHG��DQG�HYDOXDWH
WKHLU�UHDVRQLQJ�

3ROLF\ P DNHUV�FDQ�VXSSRUW�WKLV�VKLIW�E\ �HP EHGGLQJ�$,�VHOI�UHJXODWLRQ�IUDP HZRUNV
LQWR�QDWLRQDO�FXUULFXOD�DQG�WHDFKHU�WUDLQLQJ�SURJUDP V��7KHVH�IUDP HZRUNV�FDQ�KHOS
HGXFDWRUV�UHFRJQL] H�ZKHQ�$,�XVH�WUDQVLWLRQV�IURP �SURGXFWLYH�VXSSRUW�WR�RYHU
UHOLDQFH��DQG�SURYLGH�VWUDWHJLHV�WR�UHFDOLEUDWH�WKDW�EDODQFH�

8VHG�LQWHQWLRQDOO\��$,�FDQ�HQKDQFH�ERWK�FRQILGHQFH�DQG�FRP SHWHQFH��HQVXULQJ�WKDW
VWXGHQWV�IHHO�VXSSRUWHG�E\ �$,�ZLWKRXW�EHFRP LQJ�GHSHQGHQW�RQ�LW�

. H\ �) LQGLQJ��' RP DLQ�VSHFLILF�HIIHFWV�HP HUJHG��6WXGHQWVp�VHOI�DVVHVVHG�DELOLW\
�q+RZ�JRRG�DUH�\ RX�LQ�P DWK� ZULWLQJ" r ��LQFUHDVHG�ZLWK�$,�DFFHVV�LQ�P DWKHP DWLFV
RQO\��ZKHUHDV�FRQILGHQFH�LQ�OHDUQLQJ�QHZ�P DWHULDO�LP SURYHG�H[ FOXVLYHO\ �LQ�ZULWLQJ�
7KLV�LQGLFDWHV�WKDW�WKH�SV\ FKRORJLFDO�DQG�P RWLYDWLRQDO�HIIHFWV�RI�$,�XVH�YDU\ �DFURVV
VXEMHFW�DUHDV��UHIOHFWLQJ�WKH�GLIIHUHQW�FRJQLWLYH�DQG�HP RWLRQDO�GHP DQGV�RI�HDFK
GRP DLQ��

� �� �$,�DQG�6WXGHQWV
�6HOI�&RQFHSW�RI�$ELOLW\

� �

3ROLF\ �DQG�3UDFWLFDO�,P SOLFDWLRQ���7DLORU�$,�,QWHJUDWLRQ�WR
WKH�/ HDUQLQJ�' RP DLQ
7KHVH�ILQGLQJV�FKDOOHQJH�RQH�VL] H�ILWV�DOO�DSSURDFKHV�WR�$,�LQWHJUDWLRQ�LQ�HGXFDWLRQ��

† �� � � � �&KLOG�&HQWHUHG�$,�/ DE�DW�+DUYDUG�* UDGXDWH�6FKRRO�RI�( GXFDWLRQ��$OO�5LJKWV�5HVHUYHG��_�7KH�6WDWH�RI�$,�LQ�. �� � �( GXFDWLRQ�LQ�0 H[ LFR



$,pV�LP SDFW�RQ�OHDUQHUV�LV�QRW�XQLIRUP ��LW�LQWHUDFWV�ZLWK�VXEMHFW�P DWWHU��WDVN�W\ SH�
DQG�VWXGHQWVp�SULRU�H[ SHULHQFHV��3ROLF\ P DNHUV�DQG�HGXFDWLRQDO�OHDGHUV�VKRXOG
WKHUHIRUH�GHVLJQ�GRP DLQ�VHQVLWLYH�$,�VWUDWHJLHV�WKDW�UHFRJQL] H�KRZ�WRROV�VXSSRUW
OHDUQLQJ�GLIIHUHQWO\ �LQ�P DWKHP DWLFV��ZULWLQJ��DQG�EH\ RQG�

,Q�P DWKHP DWLFV��$,�FDQ�VHUYH�DV�D�SUREOHP �VROYLQJ�FRP SDQLRQ�WKDW�VXSSRUWV
UHDVRQLQJ�DQG�FRQFHSWXDO�XQGHUVWDQGLQJ��KHOSLQJ�VWXGHQWV�SHUVLVW�WKURXJK
FKDOOHQJLQJ�WDVNV�ZKLOH�EXLOGLQJ�FRQILGHQFH�LQ�WKHLU�DELOLW\ �WR�ILQG�VROXWLRQV
LQGHSHQGHQWO\��,Q�ZULWLQJ��KRZHYHU��$,�P D\ �EH�P RUH�HIIHFWLYH�DV�D�FROODERUDWLYH�FR�
DXWKRU�WKDW�P RGHOV�VWUXFWXUH��WRQH��DQG�OLQJXLVWLF�FKRLFHV��JXLGLQJ�VWXGHQWV�WR
UHILQH�DQG�H[ WHQG�WKHLU�H[ SUHVVLYH�DELOLWLHV�

7HDFKHU�SUHSDUDWLRQ�SURJUDP V�VKRXOG�LQFOXGH�GRP DLQ�VSHFLILF�WUDLQLQJ�RQ�$,�XVH�
HQVXULQJ�HGXFDWRUV�XQGHUVWDQG�ZKHQ�DQG�KRZ�WR�LQWHJUDWH�$,�WRROV�WR�VWUHQJWKHQ�
UDWKHU�WKDQ�GLOXWH��VWXGHQW�DJHQF\ �DQG�VNLOO�GHYHORSP HQW�

8OWLP DWHO\��DOLJQLQJ�$,�XVH�ZLWK�WKH�XQLTXH�OHDUQLQJ�G\ QDP LFV�RI�HDFK�VXEMHFW�ZLOO
KHOS�HQVXUH�WKDW�LWV�LQWHJUDWLRQ�HQKDQFHV�ERWK�FRP SHWHQFH�DQG�FRQILGHQFH�
IRVWHULQJ�VWXGHQWV�ZKR�QRW�RQO\ �SHUIRUP �EHWWHU�EXW�DOVR�EHOLHYH�LQ�WKHLU�DELOLW\ �WR
OHDUQ�

� �

3ROLF\ �$UHD�� ��6WXGHQWVp�5HOLDQFH�RQ�$,
. H\ � ) LQGLQJ�� 2QH� LQ� WZR� VWXGHQWV� UHSRUWHG� WKDW� WKH\ � ZRXOG� VWUXJJOH� WR� VWDUW� RU
FRP SOHWH� KRP HZRUN� ZLWKRXW� $,�� DQG� RQH� LQ� WKUHH� VDLG� WKH\ � SUHIHU� DVNLQJ� $,� D
TXHVWLRQ� UDWKHU� WKDQ� WKLQNLQJ� WKURXJK� LW� WKHP VHOYHV�� 7KHVH� ILQGLQJV� KLJKOLJKW� WKH
FRP SOH[ � GXDO� UROH� RI� $,� LQ� OHDUQLQJ�� VLP XOWDQHRXVO\ � HP SRZHULQJ� DQG� GLVSODFLQJ
DVSHFWV�RI�LQGHSHQGHQW�WKRXJKW�

3ROLF\ �DQG�3UDFWLFDO�,P SOLFDWLRQ���) RVWHU�0 HWDFRJQLWLYH
* URZWK�7KURXJK�$,
$V�$,�EHFRP HV�HP EHGGHG�LQ�VWXGHQWVp�GDLO\ �OHDUQLQJ�URXWLQHV��HGXFDWRUV�DQG
SROLF\ P DNHUV�P XVW�HQVXUH�LW�IXQFWLRQV�DV�D�VFDIIROG�IRU�FRJQLWLRQ��QRW�D�VXEVWLWXWH
IRU�HIIRUW��2YHUUHOLDQFH�RQ�$,�ULVNV�GLP LQLVKLQJ�VWXGHQWVp�P HWDFRJQLWLYH
HQJDJHP HQW��t WKHLU�DELOLW\ �WR�SODQ��P RQLWRU��DQG�HYDOXDWH�WKHLU�RZQ�WKLQNLQJ�

† �� � � � �&KLOG�&HQWHUHG�$,�/ DE�DW�+DUYDUG�* UDGXDWH�6FKRRO�RI�( GXFDWLRQ��$OO�5LJKWV�5HVHUYHG��_�7KH�6WDWH�RI�$,�LQ�. �� � �( GXFDWLRQ�LQ�0 H[ LFR



,QVWHDG��$,�VKRXOG�EH�OHYHUDJHG�WR�FXOWLYDWH�UHIOHFWLRQ�DQG�VHOI�UHJXODWLRQ�SURP SWLQJ
OHDUQHUV�WR�DQDO\ ] H�WKHLU�WKLQNLQJ��P RQLWRU�SURJUHVV��DQG�DSSO\ �IHHGEDFN�WR�LP SURYH
IXWXUH�SHUIRUP DQFH�

7HDFKHUV� FDQ� LQWHJUDWH� $,� LQ� ZD\ V� WKDW� HQFRXUDJH� JXLGHG� UHIOHFWLRQ� DQG� VHOI�
HYDOXDWLRQ�� )RU� LQVWDQFH�� DIWHU� FRP SOHWLQJ� D� WDVN� ZLWK� $,� DVVLVWDQFH�� VWXGHQWV
P LJKW� UHVSRQG� WR� VKRUW� UHIOHFWLRQ� SURP SWV� VXFK� DV�� : KDW� ZHQW� ZHOO" � : KDW� FRXOG
KDYH�JRQH�EHWWHU" �: KDW�VWUDWHJLHV�P LJKW�,�XVH�QH[ W�WLP H"

7KLV�NLQG�RI�UHIOHFWLRQ�KHOSV�VWXGHQWV�LQWHUQDOL] H�IHHGEDFN��VWUHQJWKHQ�SHUVLVWHQFH�
DQG�GHYHORS�VHOI�DZDUHQHVV�DERXW�WKHLU�OHDUQLQJ�SURFHVV�

)URP � D� SROLF\ � SHUVSHFWLYH�� 0 LQLVWULHV� RI� ( GXFDWLRQ� VKRXOG� SURP RWH� $,� OLWHUDF\
IUDP HZRUNV� WKDW� HP SKDVL] H� VHOI�UHJXODWHG� OHDUQLQJ� �� KHOSLQJ� VWXGHQWV� XQGHUVWDQG
ZKHQ�WR�VHHN�$,�VXSSRUW�DQG�ZKHQ�WR�UHO\ �RQ�WKHLU�RZQ�UHDVRQLQJ��%\ �SRVLWLRQLQJ�$,
DV� D� WKLQNLQJ� SDUWQHU� UDWKHU� WKDQ� D� SUREOHP �VROYHU�� VFKRROV� FDQ� FXOWLYDWH� OHDUQHUV
ZKR� YLHZ� FKDOOHQJH� DQG� SURGXFWLYH� VWUXJJOH� QRW� DV� REVWDFOHV� WR� DYRLG�� EXW� DV
SDWKZD\ V�WR�P DVWHU\�

� �† �� � � � �&KLOG�&HQWHUHG�$,�/ DE�DW�+DUYDUG�* UDGXDWH�6FKRRO�RI�( GXFDWLRQ��$OO�5LJKWV�5HVHUYHG��_�7KH�6WDWH�RI�$,�LQ�. �� � �( GXFDWLRQ�LQ�0 H[ LFR
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7KH�ILQGLQJV�SUHVHQWHG�LQ�WKLV�SROLF\ �EULHI�KLJKOLJKW�ERWK�WKH�SURP LVH�DQG�WKH
FRP SOH[ LW\ �RI�LQWHJUDWLQJ�$,�LQWR�. �� � �HGXFDWLRQ��$FURVV�WKH�IRXU�SROLF\ �DUHDV�t KRZ
VWXGHQWV�XVH�$,��LWV�SHUFHLYHG�LP SDFW�RQ�OHDUQLQJ�DQG�GHYHORSP HQW��LWV�UROH�LQ
DFDGHP LF�SHUIRUP DQFH��DQG�VWXGHQWVp�JURZLQJ�UHOLDQFH�RQ�LWt �D�FRQVLVWHQW
P HVVDJH�HP HUJHV��$,�VKRXOG�VHUYH�DV�D�SDUWQHU�LQ�OHDUQLQJ��QRW�UHSODFH�LW�
5HDOL] LQJ�WKLV�YLVLRQ�UHTXLUHV�FRRUGLQDWHG�HIIRUWV�DFURVV�V\ VWHP �OHYHOV�

3ROLF\ P DNHUV�P XVW�HVWDEOLVK�FOHDU�JXLGHOLQHV�WKDW�SURP RWH�UHVSRQVLEOH��GRP DLQ�
VHQVLWLYH�$,�XVH��HGXFDWRUV�P XVW�EH�HTXLSSHG�WR�GHVLJQ�OHDUQLQJ�H[ SHULHQFHV�WKDW
KDUQHVV�$,�IRU�FULWLFDO�LQTXLU\��FUHDWLYLW\��DQG�UHIOHFWLRQ��DQG�WHFKQRORJ\ �SURYLGHUV
P XVW�DOLJQ�GHVLJQ�SULQFLSOHV�ZLWK�FRJQLWLYH�VFLHQFH�WR�HQVXUH�WRROV�HQKDQFH��UDWKHU
WKDQ�GLP LQLVK��VWXGHQWVp�LQGHSHQGHQFH�DQG�P RWLYDWLRQ��: KHQ�LP SOHP HQWHG
WKRXJKWIXOO\��$,�FDQ�H[ WHQG�WKH�UHDFK�RI�JRRG�WHDFKLQJ��KHOSLQJ�VWXGHQWV�WKLQN�P RUH
GHHSO\��OHDUQ�P RUH�FRQILGHQWO\��DQG�HQJDJH�P RUH�IXOO\ �LQ�WKH�OLIHORQJ�SURFHVV�RI
OHDUQLQJ�KRZ�WR�OHDUQ�

� �† �� � � � �&KLOG�&HQWHUHG�$,�/ DE�DW�+DUYDUG�* UDGXDWH�6FKRRO�RI�( GXFDWLRQ��$OO�5LJKWV�5HVHUYHG��_�7KH�6WDWH�RI�$,�LQ�. �� � �( GXFDWLRQ�LQ�0 H[ LFR



7KH�&KLOG�&HQWHUHG�$,�/ DE�DW�+DUYDUG�* UDGXDWH�6FKRRO�RI�( GXFDWLRQ�DGYDQFHV
UHVHDUFK�DQG�GHVLJQ�WR�HQVXUH�$,�VXSSRUWV�FKLOGUHQpV�OHDUQLQJ��GHYHORSP HQW�
DQG�ZHOO�EHLQJ�

7KH�ODE�FRQGXFWV�D�UDQJH�RI�SURMHFWV�H[ DP LQLQJ�KRZ�FKLOGUHQ�LQWHUDFW�ZLWK�
H[ SHULHQFH��DQG�OHDUQ�IURP �$,��7KHVH�SURMHFWV�LQFOXGH�UHVHDUFK�RQ�ODQJXDJH
GHYHORSP HQW��67( 0 �OHDUQLQJ��DQG�ZHOO�EHLQJ��: H�DOVR�LGHQWLI\ �DQG�FKDOOHQJH
OLP LWDWLRQV�LQ�$,�WHFKQRORJLHV�XVHG�LQ�HGXFDWLRQ��ZLWK�WKH�DLP �RI�P DNLQJ�WKHVH
WRROV�P RUH�UHVSRQVLYH�DQG�UHVSRQVLEOH�WR�WKH�QHHGV�RI�FKLOGUHQ��SDUHQWV��DQG
WHDFKHUV�IURP �GLYHUVH�EDFNJURXQGV�

)RU�P RUH�LQIRUP DWLRQ�DERXW�RXU�ZRUN��SOHDVH�YLVLW��FKLOGFHQWHUHGDL�RUJ


