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7KH�ORZ�OLWHUDF\�UDWHV�DQG�WKH�GHDUWK�RI�TXDOLW\�HGXFDWLRQ�LQ�1LJHULD�KDV�JLYHQ�FDXVH�
IRU� UHDGLQJ� LQWHUYHQWLRQV� DQG� SURJUDPV� WR� IORZ� LQWR� WKH� FRXQWU\� WR� LPSURYH� WKH�
OLWHUDF\�VNLOOV��7KHVH�FDOO�IRU�PRUH LQYHVWLJDWLRQ LQWR�WKH�SURJUDPV�WR�DVFHUWDLQ�WKHLU�
HIILFDF\� LQ�WHDFKLQJ�1LJHULDQ�FKLOGUHQ�KRZ�WR�UHDG�DQG�ZULWH�HIIHFWLYHO\� 7KLV�SDSHU�
HYDOXDWHV�WKH�LPSDFW�RI D�WKUHH�GD\�WHDFKHU�WUDLQLQJ�SURJUDP�LQ�ZKLFK�D�SUH�WHVW�DQG�
SRVW�WHVW�ZDV�HPSOR\HG�WR�UHSRUW�GDWD�JUDSKLFDOO\��7KH�SURJUDP�HYDOXDWHG�ZDV�EDVHG�
RQ� WKH µ/HDUQLQJ WR�5HDG¶ PHWKRGRORJ\�ZKLFK�LV SRSXODUO\�FDOOHG�-ROO\� 3KRQLFV� LQ�
1LJHULD��D� EUDQG�RI� V\QWKHWLF�SKRQLFV� LQVWUXFWLRQ��HPSOR\HG� DV� DQ�LQWHUYHQWLRQ�E\�
.HEEL�VWDWH�JRYHUQPHQW�XQGHU�WKH�DXVSLFHV�RI�.HEEL�6WDWH�8QLYHUVDO�%DVLF�(GXFDWLRQ�
%RDUG�LQ�SDUWQHUVKLS�ZLWK�8QLYHUVDO�/HDUQLQJ�6ROXWLRQV��8/6�������� 7KH�YDOXH�RI�
WKH�6\QWKHWLF�3KRQLFV�LQVWUXFWLRQ�WKURXJK�WKH�-ROO\�3KRQLFV�,QVWUXFWRUV�3LORW�7UDLQLQJ�
KHOG�LQ�WKH�VWDWH�DWWHPSWHG�WR� LPSOHPHQW�WKH�WHDFKLQJ�RI� OLWHUDF\�VNLOOV�WKURXJK�WKH
V\QWKHWLF� DSSURDFK� WR� DOO� WKH� SULPDU\� VFKRROV� LQ� WKH� VWDWH�� 7KLV� UHVHDUFK�EDVHG�
SURJUDP�� -ROO\� 3KRQLFV�� DFFHQWXDWHV� WKH� GHYHORSPHQW� RI� SKRQHPLF� DZDUHQHVV� WR�
DGYDQFH�WKH�GHYHORSPHQW�RI�OLWHUDF\�VNLOOV�LQ�WKH�HDUO\�\HDUV�RI�VWUXJJOLQJ�OHDUQHUV�

.H\ZRUGV� 3LORW� 6WXG\�� -ROO\� 3KRQLFV�� ,QVWUXFWRUV�� /LWHUDF\�� /HWWHU� 6RXQGV��
(GXFDWLRQ�

���,QWURGXFWLRQ

7KH 5RDGPDS� IRU� WKH�1LJHULDQ�(GXFDWLRQ� 6HFWRU� LQ� ����� LGHQWLILHG� WKDW�
HYHU\�1LJHULDQ�FKLOG�PXVW�KDYH�DFFHVV�WR�EDVLF�HGXFDWLRQ�ZKLFK�LV�IXUWKHU�GHILQHG�DV�
FRPSULVLQJ�RI� WKUHH�\HDUV�RI� FKLOG�FDUH�DQG�QLQH�\HDUV�RI� IRUPDO�VFKRRO�HGXFDWLRQ�
�8%(&���������,QYDULDEO\��LW�LV�WKH�HGXFDWLRQ�WKDW�VKRXOG�EH�DFFHVVLEOH�WR�WKUHH�� ���
\HDUV�DJHG�FKLOGUHQ��,W�LV�RQ�WKLV�IRXQGDWLRQ�WKDW�8%(&�LQ�1LJHULD�LV�UHVSRQVLEOH�IRU�
HQVXULQJ� D EDVLF� HGXFDWLRQ� WKDW� LV� HIIHFWLYHO\� TXDOLWDWLYH� DFURVV� WKH� 1LJHULDQ�
)HGHUDWLRQ� WKURXJK� WKH� WKUHH� WLHUV� RI� *RYHUQPHQW��6WDWH� DQG�/RFDO� *RYHUQPHQWV�
XQGHU� WKH�DXVSLFHV� RI� 8%(&�� 6WDWHV�8QLYHUVDO�(GXFDWLRQ�%RDUGV�� �68%(%V�� DQG�
/RFDO�*RYHUQPHQW�(GXFDWLRQDO�$XWKRULWLHV��/*($¶V���$OO� WKH� WKUHH�WLHUV� VHUYH� DV�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

0XVWDSKD��$��7����������6\QWKHWLF�SKRQLFV��$Q�HYDOXDWLRQ�RI�SLORW�WUDLQLQJ�IRU�MROO\�SKRQLFV�
LQVWUXFWRUV�LQ�1LJHULD� -RXUQDO�RI�5HVHDUFK�LQ�$SSOLHG�/LQJXLVWLFV�����63�������������

� 'HSDUWPHQW�RI�(QJOLVK�/DQJXDJH�7HDFKLQJ��1HDU�(DVW�8QLYHUVLW\��7XUNH\�

� 'HSDUWPHQW RI�(QJOLVK�/DQJXDJH�7HDFKLQJ��1HDU�(DVW�8QLYHUVLW\��7XUNH\�
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5XVVLD��6XPPHU�DQG�$XWXPQ������

DJHQFLHV��IURP�WR�ORFDO��LQ�LPSOHPHQWLQJ�WKH�SURJUDP�RI�SURYLGLQJ�WKH�EDVLF�HGXFDWLRQ�
WR�WKH�FRXQWU\��8%(&���������

,Q� WKH� 1LJHULDQ� HGXFDWLRQDO� VHFWRU�� PDQ\� OHDUQLQJ� GLIILFXOWLHV� DUH� RIWHQ�
DVVRFLDWHG�ZLWK�SRRU OLWHUDF\�VNLOOV�ZKLFK WUDQVFHQG�IURP�WKH�SULPDU\�VFKRRO�WR�DIIHFW�
WKH�ODUJHU�HGXFDWLRQDO�VRFLHW\��(VKLHW������� 8%(&�������� /HDUQHUV�RIWHQ HQFRXQWHU�
SUREOHPV� ZKHQ� OHDUQLQJ� WKH� FRQWHQW� DUHDV� RI� RWKHU� VXEMHFWV� EHFDXVH� RI� WKHLU�
LQFDSDELOLW\�WR�UHDG�DQG�ZULWH�HIIHFWLYHO\� �$Q\DQZX�HW�DO���������8%(&���������,Q�
UHVSRQVH� WR� WKLV� LPSHQGLQJ�SUREOHP��PDQ\�(GXFDWLRQDO�%RDUGV LQ�1LJHULD�VRXJKW�
RWKHU�LQWHUYHQWLRQV�ZKHUH�QHZ� DSSURDFKHV�DQG�PHWKRGRORJLHV�FRXOG� EH� XWLOL]HG�WR�
WDUJHW�WKH�XQLYHUVDO�OLWHUDF\�PLVVLRQ�RI� ����� �8%(&���������6WUDWHJLF�SODQV�PXVW��
WKHUHIRUH� EH� SXW� LQ�SODFH� WR� LPSURYH� WKH�OLWHUDF\� VNLOOV�RI� WKH�VWUXJJOLQJ 1LJHULDQ�
OHDUQHUV��7HDFKLQJ�UHDGLQJ�WKURXJK�PHWKRGRORJLHV�WKDW�LQFOXGH WKH�XVH�RI�DFWLYLWLHV�
DQG�H[HUFLVHV WKDW�DUH�SUDFWLFDO�LQ�HQFRXUDJLQJ�WKH�GHYHORSPHQW�RI�OLWHUDF\�VNLOOV�DQG�
FRPSHWHQFLHV�DUH�ZRUOGZLGH�DGYRFDWHG��/LX��������6SDUNV��������

0DNLQJ UHDGLQJ�PHDQLQJIXO�DQG�HQMR\DEOH�IRU�ERWK�WHDFKHUV�DQG�FKLOGUHQ�E\�
WKH�XVH RI�ORFDO UHVRXUFHV�DQG�SURIHVVLRQDO�VWRU\WHOOHUV LV�RQH�RI�WKH�UHFRPPHQGDWLRQV�
RI� WKH� 5HDGLQJ� DQG� $FFHVV� 5HVHDUFK� $FWLYLW\� �5$5$�� UHSRUW� LQ� 1LJHULD� �57,�
,QWHUQDWLRQDO�� ������� ,W� IXUWKHU� DGYRFDWHV� WKDW WHDFKHUV� DQG� VWDNHKROGHUV� IRU� FKLOG�
HGXFDWLRQ�VKRXOG�FUHDWH PDWHULDOV�WKDW�FKLOGUHQ�ZLOO�ZDQW�WR�UHDG DW�WKHLU�GLVFUHWLRQ��
6XFK� PDWHULDOV� VKRXOG� DOVR� LQFOXGH� ORWV� RI JDPHV� VRQJV� IXQ� JDPHV��
DQG RWKHU DFWLYLWLHV� LQ� WKH� OHVVRQ� SODQV� WKDW DUH� OHDUQHU�FDQWHUHG� 7KLV�FDQ� JLYH WKH�
FKLOGUHQ RSSRUWXQLWLHV�IRU� WDVNV LQ�WKHLU FODVVURRPV� WKDW�PD\� EH� LQGLYLGXDO��SDLU�RU�
JURXS�� 7KHVH� PD\� PDNH WHDFKLQJ HQMR\DEOH� DQG� ORFDOO\� UHOHYDQW QRW MXVW� PHUHO\�
DOORZLQJ�WKH�FKLOGUHQ�WR�GHFRGH WKH�PHDQLQJ�RI� LWHPV�57,� ,QWHUQDWLRQDO ��������,Q�
YLHZ� RI� WKLV�� WKH�.%68%(%� LQ� SDUWQHUVKLS�ZLWK� D�8QLYHUVDO� /HDUQLQJ�6ROXWLRQV�
�8/6�� ������DWWHPSWV�WR� LPSOHPHQW�WKH�-ROO\� 3KRQLFV�PHWKRG� IRU� WKH� WHDFKLQJ�RI�
OLWHUDF\�VNLOOV�LQ�LWV�SULPDU\�VFKRROV�DFURVV�.HEEL�VWDWH�

7KH�DLP�RI� WKH�SURJUDP�ZDV WR� WUDLQ�DQG�UHVRXUFH� WHDFKHUV�DQG�SXSLOV RI�
3ULPDU\�RQH�DQG�WZR��WR XVH�WKH�-ROO\�3KRQLFV�PHWKRG�LQ�WKH�VWDWH��6LPLODU�SURMHFWV�
KDYH�DOUHDG\�EHHQ�VXFFHVVIXOO\�LQLWLDWHG�LQ�RWKHU�VWDWHV�RI�WKH�1LJHULDQ�IHGHUDWLRQ�VXFK�
DV�6RNRWR�� =DPIDUD��.DQR�� -LJDZD� LQ� WKH�1RUWK�:HVW��$NZD� ,ERP��&URVV�5LYHUV��
(QXJX�LQ�WKH�6RXWK�(DVW��1LJHU��$EXMD�)&7��DQG�%HQXH 6WDWHV�LQ�WKH�1RUWK�&HQWUDO�
RI�WKH�FRXQWU\�.%68%(%����������7KHVH�ZHUH�LQLWLDO�DQVZHUV�WR�FODULRQ�FDOO�PDGH�E\�
WKH�0LQLVWU\� RI� (GXFDWLRQ� �)0(��ZKLFK VWDNHKROGHUV� WR� MRLQ� LQ� WKH� HIIRUW� WR� XVH�
V\QWKHWLF�SKRQLFV�WR�LPSURYH�UHDGLQJ�DQG�ZULWLQJ�WR�\RXQJ�FKLOGUHQ�HDUO\�HQRXJK�LQ�
SULPDU\�VFKRROV�

���/LWHUDWXUH�5HYLHZ

0DQ\� VFKRODUV�� DURXQG� WKH� JOREH�� HPHUJLQJ� IURP� GLIIHUHQW� WKHRUHWLFDO�
EDFNJURXQGV�DQG�PHWKRGRORJLFDO�RULHQWDWLRQV�PDNH�DVVXPSWLRQV�DQG�JHQHUDOL]DWLRQV�
DERXW� WKH� WHDFKLQJ� DQG� OHDUQLQJ� SURFHVVHV� RI� OLWHUDF\� VNLOOV� GXH� WR� LWV� WUHQGLQJ�
FKDOOHQJHV��HVSHFLDOO\�LQ�XQGHUSULYLOHJHG�VRFLHWLHV� 0DNKDWKLQL��������FLWHG�PDQ\�RI�
WKHVH�VFKRODUV�DQG�WKHLU�ZRUNV �/LX���������WR�H[HPSOLI\�DWWHPSWV�PDGH�RQ�FXUELQJ�
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WKH�FKDOOHQJHV�HQWUDQFHG�LQ�WKH�DFTXLVLWLRQ�RI�OLWHUDF\�VNLOOV�HVSHFLDOO\�DPRQJVW�\RXQJ�
OHDUQHUV�

,Q� WKH� VDPH� YHLQ�� HYDOXDWLRQ� LV� VDLG� WR� EH� HVVHQWLDO� LQ� RUGHU� WR� PDNH�
MXGJPHQWV�IRU�LPSURYHPHQW�DQG�WR�SURYRNH�NQRZOHGJH��+DVVHQ��������3DWWRQ����������
7KLV�ZLOO�KHOS�LQ�SURPRWLQJ�DQG�DVVHVVLQJ�KRZ�SURJUDPV�IXQFWLRQ�DQG�WKH�VWUHQJWK�RI�
LQWHUYHQWLRQV�LQ�IRUPLQJ�SRVLWLYH�FKDQJHV��+DVVHQ���������.ROEHUJ��������DUJXHG�WKDW�
HYDOXDWLRQ��ERWK�IRUPDWLYH�DQG�VXPPDWLYH� LV�D�NH\�WR�DFKLHYLQJ�WKH�JRDOV�RI�D�FHUWDLQ�
SURJUDP�� 7KH� MXGJPHQW�RULHQWHG� HYDOXDWLRQV� FDQ� DOVR� EH� XVHG� WR� PHDVXUH� WKH�
HIIHFWLYHQHVV� RI� D�SDUWLFXODU�SURJUDP�LQFOXGLQJ�LWV�JRDOV�� REMHFWLYHV�� DQG�H[SHFWHG�
RXWFRPHV��4LQ���������,W�LV�IXUWKHU�FRQWHQGHG�WKDW�HYDOXDWLRQ�LV�D�FULWLFDO�LQVWUXPHQW�
LQ�GHWHUPLQLQJ�WKH�LPSDFW�RI� D�SURJUDP�LQ�D�JLYHQ�HPSLULFDO�VWXG\� WR� LGHQWLI\�DQG�
FRUUHFW� HUURUV� DQG� XQGHUSHUIRUPDQFHV� �4LQ�� ������� 7KH� HYDOXDWLRQ� DOVR� KHOSV� LQ�
DVVLVWLQJ� VWDNHKROGHUV� WR� GHWHUPLQH� WKH� HIILFDF\� RI� D� SURJUDP�� +RZHYHU�� LI� WKH�
HYDOXDWLRQ�LV�SRRU��LW�ZLOO�KLQGHU�LPSURYHPHQW�RSSRUWXQLWLHV��=RKUDEL�������� ,W�FDQ�
LQYDULDEO\�EH�GHGXFHG�IURP�WKH�DERYH�WKDW�HYDOXDWLRQ�FDQ�EH�XVHG�LQ�PRQLWRULQJ�DQG�
H[DPLQLQJ�DFWLYLWLHV�DQG�SHUIRUPDQFHV�RI�D�SURJUDP��7KHVH�FDQ�ERWK�KDYH�D�QHJDWLYH�
DQG�SRVLWLYH�LPSDFW�RQ�WKH�H[SHFWHG�RYHUDOO�REMHFWLYH� RI�WKH�SURJUDP��(YDOXDWLRQ�LV�
WKHUHIRUH�LQGLVSHQVDEOH�IRU�SURYRNLQJ�HYLGHQFH�WR�XVKHU�UHFRPPHQGDWLRQV�EDVHG�RQ�
WKH�ILQGLQJV�WR�LPSURYH�RQ�WKH�JHQHUDO�REMHFWLYH�DQG�JRDO�RI�WKH�SURJUDP�

3KRQLFV�$SSURDFK�DQG�$FTXLVLWLRQ� RI�/LWHUDF\�6NLOOV� 5H\KQHU� �������
DVVHUWHG�WKDW�WKHUH�LV�DQ�RQJRLQJ HGXFDWLRQDO�DQG�SROLWLFDO�HQFRXQWHU�ZLWK UHJDUGV�WR�
WKH�VHOHFWLRQ�RI�D�UHDGLQJ�DSSURDFK� +H QRWHG�WKDW�WKH�EDWWOH�LV�EHWZHHQ�WKH�DGYRFDWHV�
RI�³SKRQLFV�DSSURDFK´�DQG�³ZKROH�ODQJXDJH´�HPSKDVLV��ZKLFK�LV�WDNLQJ�SODFH�LQ�QRW�
RQO\� RQ� MRXUQDOV�RU�SDJHV� RI� QHZVSDSHU�HGLWRULDOV�EXW��HYHQ� LQ�VWDWH� FRQJUHVV�DQG�
OHJLVODWXUHV��/LX��������IXUWKHU�UHSRUWHG�WKDW��

«�D�GLFKRWRP\�EHWZHHQ�WKH�ZKROH�ODQJXDJH�DSSURDFK�DQG�SKRQLFV�HPHUJHG�
LQ� WKH�8QLWHG�6WDWHV� FDXVLQJ� LQWHQVH�GHEDWH«� OHG� WR� D� VHULHV� RI� &RQJUHVVLRQDOO\�
FRPPLVVLRQHG� SDQHOV� DQG� JRYHUQPHQW�IXQGHG� UHYLHZV� RI� WKH� VWDWH� RI� UHDGLQJ�
LQVWUXFWLRQ�LQ�WKH�8�6���S����

$GYRFDWHV� RI� WKH�ZKROH� ODQJXDJH�DSSURDFK�DUJXH�WKDW�ODQJXDJH�VKRXOG�EH�
OHDUQW�DV�D�ZKROH��DQG�QRW�EH� OHDUQW�LQ�SLHFHV�RU�EURNHQ�GRZQ� LQWR�OHWWHUV�DV�LW�LV�D�
ZKROH�V\VWHP�RI�PDNLQJ�VHQVH�RI�ZRUGV�IXQFWLRQLQJ�LQ�FRQQHFWLRQ�ZLWK�WKH�DSSHDOLQJ�
OLWHUDU\�IUDPHZRUN��7KH\�EHOLHYH� UHDGLQJ�LV�WKH�SURFHVV�ZRUG�UHFRJQLWLRQ�DV ZKROH�
UDWKHU�WKDQ�LQGLYLGXDO��&RQYHUVHO\��WKH�DGYRFDWHV�RI�SKRQLFV�DSSURDFK�DUH�RQ�WKH�YLHZ�
WKDW� WKH� FHQWUDO�FRPSRQHQW�� LQ� WKH� V\VWHP� RI� OHDUQLQJ� UHDGLQJ�� LV� WKH� WHDFKLQJ�RI�
FRUUHVSRQGHQFH� DQG� FRQQHFWLRQV� EHWZHHQ� OHWWHUV� RU� JURXSV� RI� OHWWHUV� DQG� WKHLU�
SURQXQFLDWLRQV��/LX���������

3DQJ��������DVVHUWHG�WKDW�³SKRQLFV�LV�EDVHG�RQ�WKH�V\VWHPDWLF� WHDFKLQJ�RI�
VRXQG�DQG�OHWWHU�UHODWLRQVKLSV��DV�ZHOO�DV�VRXQG�DQG�VSHOOLQJ�SDWWHUQV´��S������+RZHYHU��
%URZQ�HW�DO���������FKDOOHQJHG�WKH�YLHZ�WKDW�SKRQLFV�LQVWUXFWLRQ�LV WKH�EHVW�PHWKRG�
IRU�WHDFKLQJ�HDUO\�UHDGLQJ�VNLOOV�DV�SRUWUD\HG�LQ�D�VWXG\�ZKLFK�VKRZ�KRZ�D�VHFRQG�
JUDGHU�PRYHV� KHU� H\HV� DURXQG� WKH� SDJH�ZKLOVW� UHDGLQJ�ZKLFK� DFFRUGLQJ� WR� WKHP�
LQGLFDWHG�RWKHU�LQWULFDWH�SDWWHUQV�WKDQ�MXVW� GHFRGLQJ�RI� OHWWHUV�RU�ZRUGV� LQ�D�OLQHDU�
IRUP�7KLV�DSSURDFK�LV�SULPDULO\�UHJDUGHG��E\�WKH�3KRQLFV�DGYRFDWHV��DV�D�ERWWRP�XS�
OHDUQLQJ� SDWWHUQ�RU� GHVLJQ�ZKHUH� OHDUQHUV� GHFRGH� WKH�PHDQLQJ� RI� D� WH[W� WKURXJK�
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UHFRJQLWLRQ�RI�OHWWHUV�DQG�HPSKDVLVHV�RQ�WKH�OHDUQHUV¶�DELOLW\�WR�EH�DEOH�WR�VRXQG�RXW�
ZRUGV�EDVHG�RQ�KRZ�WKH\�DUH�VSHOOHG��5H\KQHU���������

7KH�DSSURDFK�EXLOGV�XS�D�VROLG�IRXQGDWLRQ�RI�WKH�(QJOLVK�VRXQG�V\VWHP�IRU�
WKH� VWUXJJOLQJ� OHDUQHUV� WR� LQWHUQDOL]H� E\� ZD\� RI� GHYHORSLQJ� WKHLU� RZQ� OLWHUDF\�
FDSDELOLWLHV�DQG�DSSO\LQJ� WKHP�LQ�FRQVWUXFWLQJ�PHDQLQJIXO�OLWHUDF\� NQRZOHGJH� IRU�
WKHPVHOYHV��6LWWKLWLNXO���������7KH�DGYRFDWHV�RI�SKRQLFV�SRLQW�WR�DQ�RVWHQVLEOH�GHFOLQH�
LQ�UHDGLQJ�WHVW�DWWDLQPHQWV�LQ�WKH�����V�WKDW�WKH\�VDZ�DV�D�UHVXOW�RI�³ZKROH�ODQJXDJH´�
LQVWUXFWLRQ� DQG� �VFLHQWLILF�� LQYHVWLJDWLRQV� ZKLFK� GHVLJQDWH� SKRQLFV� LQVWUXFWLRQ�
SURGXFLQJ�EHWWHU�UHDGLQJ�VFRUHV�WKDQ�RWKHU�OHDUQLQJ�PRGHOV�RU�DSSURDFKHV��5H\KQHU��
������� 6LWWKLWLNXO� �������� DUJXHV� WKDW� QRZ� SKRQLFV� LQVWUXFWLRQ� LV� UHFHLYLQJ� PXFK�
DWWHQWLRQ�DV�HGXFDWRUV�GLVFXVV�WKH�FRPSRQHQWV�RI�HIIHFWLYH�SURJUDPV�WR�XVH�LQ�WHDFKLQJ�
FKLOGUHQ�OLWHUDF\�VNLOOV��6LWWKLWLNXO��������FLWHG�UHYLHZV�RI�OLWHUDWXUH�E\�+XUIRUG�HW�DO��
��������ZKLFK�SURYHG�QRZ�IRU�PRUH�WKDQ�WZR�GHFDGHV�UHVHDUFKHV�KDYH�FRQILUPHG�WKH�
LPSDFW�RI�SKRQRORJLFDO�DZDUHQHVV�DQG�LWV�UHODWLRQ�WR�WKH�DFTXLVLWLRQ�RI�OLWHUDF\�VNLOOV��

6RPH�ZULWHUV�DQG�DXWKRUV�GLVWLQJXLVKHG�WKH�SKRQLFV�LQVWUXFWLRQ�LQWR�HLWKHU�
LQWHQVLYH�RU�EDVLF�SKRQLFV�VWUDWHJ\��7KH LQWHQVLYH�LQVWUXFWLRQ�LV�FKDUDFWHUL]HG�DV�UHDG�
OLNH�EHKDYLRU��V\VWHPDWLF�SKRQLFV��KDYLQJ�DOO�PDMRU�OHWWHU�VRXQG�FRQQHFWLRQV�EHLQJ�
WDXJKW�LQ�RUGHU� WKURXJK�WKH� DVVXPSWLRQ�WKDW WKH� OHDUQHUV�OHDUQ�WR� UHDG�E\� LQLWLDOO\�
OHDUQLQJ�WKH�UXOHV�RI� SKRQLFV��OHDUQLQJ�WR�UHDG�E\� GHFRGLQJ�WR�VRXQG��VRXQGLQJ�RXW�
ZRUGV� DQG� UHDGLQJ� WKHP� ORXGO\��� DQG� WKDW� WKH� OLWHUDF\� VNLOOV� PXVW� EH WDXJKW�
FRQVFLRXVO\� DQG� GHOLEHUDWHO\� EH� OHDUQHG� \HW�� WKH� LQVWUXFWLRQ� FDQ� MXVW� EH� WDXJKW�
EDVLFDOO\� WKURXJK�D�VWUDLJKWIRUZDUG�SDWWHUQ �/LX��������,Q�HQOLVWLQJ�WKH�VWUHQJWKV�RI�
WKH�SKRQLFV�LQVWUXFWLRQ�/LX��������SRLQWHG�RXW� SKRQHPLF�DZDUHQHVV�DV�EHLQJ�PRUH�
HIIHFWLYH�ZKHQ�OHDUQHUV�DUH�WDXJKW�WR�XVH�OHWWHUV�LQ�WKH�FRXUVH�SKRQHPHV�PDQLSXODWLRQ��
+H� IXUWKHU� KROGV� WKH� RSLQLRQ� WKDW� DQ� H[SOLFLW� SKRQHPLF� DZDUHQHVV� ZLOO� KHOS� WKH�
VWUXJJOLQJ�OHDUQHUV�GXULQJ�WKH�LQVWUXFWLRQ��KHOSV�EHJLQQLQJ�UHDGHUV�DQG�WKRVH�KDYLQJ�
GLIILFXOWLHV� WR� VSHOO�ZRUGV� VXFK�DV� WKH�NLQGHUJDUWQHUV�DQG�ILUVW� JUDGHUV��+H� IXUWKHU�
DUJXHG�WKDW�V\VWHPDWLF�SKRQLFV�LQVWUXFWLRQ��SDUWLFXODUO\�DQ�H[SOLFLW�RQH�LV�VLJQLILFDQWO\�
PRUH�HIIHFWLYH�WR�FKLOGUHQ�RI�GLIIHUHQW�DJHV��DELOLWLHV��DQG�VRFLRHFRQRPLF�EDFNJURXQGV�
WKDQ� DOWHUQDWLYH� SURJUDPV� RU� GHVLJQV� RIIHULQJ� QRQ�V\VWHPDWLF� RU� QR� SKRQLFV�
LQVWUXFWLRQ�DW�DOO��,QYDULDEO\��/LX��������DUJXHG�WKDW�WKH�SKRQLFV�LQVWUXFWLRQ�FRPHV�
ZLWK� LWV� RZQ�PDMRU�ZHDNQHVVHV� DFFRUGLQJO\�� WKHUH�DUH� WRR� PDQ\� UXOHV� LQ� SKRQLFV�
LQVWUXFWLRQ�ZKLFK� HYHQ� WHDFKHUV� ILQG� GLIILFXOW� WR� UHPHPEHU�� DQG� HYHQ� ZKHQ� WKH\�
UHPHPEHU�WKH\�ZLOO�ILQG�WKH�V\VWHP�HQRUPRXV�DQG�PXOWLIDULRXV�ZKLFK�PD\�PDNH�WKH�
LQVWUXFWLRQ� GHIHFWLYH�� +RZHYHU�� 6LWWKLWLNXO� ������� FRQWHQGHG� WKDW� ³���SKRQLFV�
LQVWUXFWLRQ�LV� OLPLWHG�LQ� WKDW�LW� GRHV� QRW� VXSSRUW� FKLOGUHQ�WR� H[SRVH� WR� LQWHUHVWLQJ�
UHDGLQJ�DQG�ZULWLQJ�DW�WKH�H[SHQVH�RI� V\VWHPDWLFDOO\� WHDFKLQJ�VSHFLILF� UHDGLQJ�DQG�
ZULWLQJ�VNLOOV´��S�������

3KRQLFV� ,QVWUXFWLRQDO� 'HVLJQV��7KH� DGYRFDWHV� RI� SKRQLFV� DSSURDFK� DUH�
VHHPLQJO\�QRW�LQ�DJUHHPHQW�ZLWK�RQH�DQRWKHU�DV�GLIIHUHQW�VWXGLHV�SRUWUD\HG��LQ�WKHLU�
DWWHPSWV�WR�GHVFULEH�D�VSHFLILF�W\SH�RI�SKRQLFV�LQVWUXFWLRQ�WKDW�ZLOO�EH�PRVW�HIIHFWLYH�
LQ�WKH�DFTXLVLWLRQ�RI�OLWHUDF\�VNLOOV� &DUQLQH�HW�DO���������LGHQWLILHG�VL[�DSSURDFKHV�WR�
SKRQLFV�LQVWUXFWLRQ��V\QWKHWLF�SKRQLFV��DQDO\WLFDO�SKRQLFV��DQDORJ\�EDVHG�LQVWUXFWLRQ��
SKRQLFV� WKURXJK� VSHOOLQJ�� HPEHGGHG� SKRQLFV� DQG RQVHW�ULPH� SKRQLFV� LQVWUXFWLRQ��
0HDQZKLOH�� 6DYDJH� ������� UHFRJQL]HG� WKUHH� DSSURDFKHV�� GLUHFW�� V\VWHPDWLF�
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LQVWUXFWLRQ��LQWHJUDWHG�LQVWUXFWLRQ��DQG�HPEHGGHG�SKRQLFV�LQVWUXFWLRQ��+RZHYHU��VRPH�
RI�WKHVH�GHVFULSWLRQV�DUH�SUHIHUUHG�WKDQ�WKH�RWKHUV��IRU�H[DPSOH��(GZDUGV�	�5DVVRRO��
������(GZDUGV��������5RVH�� ������7RUJHUVRQ�HW�DO����������6LPLODUO\��DFFRUGLQJ�WR�
WKH�1DWLRQDO�,QTXLU\�LQWR�WKH�7HDFKLQJ�RI�/LWHUDF\� ������� LQ�$XVWUDOLD��V\VWHPDWLF��
GLUHFW�DQG�H[SOLFLW�V\QWKHWLF�SKRQLFV�LV�SUHIHUUHG��DQG�WKH������5RVH�5HSRUW��5RVH��
������LQGLFDWHG�V\QWKHWLF�SKRQLFV�DV�REOLJDWRU\�LQ�WKH�8QLWHG�.LQJGRP��DV�LW�DUJXHG�
WKDW�WKH�YDVW�PDMRULW\�RI�\RXQJ�VWUXJJOLQJ�OHDUQHUV�ZHUH�RIIHUHG� WKH�µEHVW�DQG�PRVW�
GLUHFW�URXWH¶�E\� WKH�SKRQLFV�LQVWUXFWLRQ�LQ�EHLQJ�VNLOIXO� UHDGHUV�DQG�ZULWHUV�LQ�WKH�
FRXQWU\��+RZHYHU��LQ�WKH�8QLWHG�6WDWHV�ERWK�V\VWHPDWLF�DQG�V\QWKHWLF�SKRQLFV�EHFRPH�
WKH�PRVW�IDYRXUHG�DV�WKH�1DWLRQDO�5HDGLQJ�3DQHO��������SXEOLVKHG�RQ�LWV�ZHEVLWH�WKDW��

6\VWHPDWLF�SKRQLFV�LQVWUXFWLRQ�SURGXFHV�VLJQLILFDQW�EHQHILWV�IRU�VWXGHQWV�LQ�
NLQGHUJDUWHQ�WKURXJK��WK�JUDGH�DQG�IRU�FKLOGUHQ�KDYLQJ�GLIILFXOW\�OHDUQLQJ�WR�UHDG��

,QVWUXFWLRQDO�6W\OHV�RI�6\QWKHWLF�3KRQLFV� 6\QWKHWLF�SKRQLFV�LQVWUXFWLRQ�LV�
RIWHQ�GHVFULEHG�DV�D�PXOWLVHQVRU\�VWUDWHJ\��DV�LW�LQYROYHV�PDQ\�VHQVHV�RI�WKH�FKLOGUHQ��
HPSOR\HG�LQ�WKH�LQFXOFDWLRQ�RI�OLWHUDF\�VNLOOV�WR�WKH�\RXQJ�VWUXJJOLQJ�OHDUQHUV�WR�PDNH�
WKHP�HIILFLHQW� LQ�UHDGLQJ�DQG�ZULWLQJ�IRUPV�RI� FRPPXQLFDWLRQ��-ROOLIH��:DXJK��	�
&DUVV�� ������� ,Q� WKLV� SKRQLFV� LQVWUXFWLRQ�� WKH� VRXQGLQJ�RXW� RI� SKRQHPHV� WKDW DUH�
FRQQHFWHG�ZLWK�SDUWLFXODU JUDSKHPHV�LV�SURGXFHG�LQ�LVRODWLRQ�RU�LQGLYLGXDOO\�XQOLNH�
LQ� WKH� DQDO\WLFDO� SKRQLFV�ZKHUH� WKH\� DUH� QRW�� 7KH� WHDFKHUV� YLVXDOL]H� WKH� VRXQGV��
WKURXJK�ZULWWHQ�IRUPV�RU�RWKHUZLVH��WR�WKH�FKLOGUHQ�ZKR�DW�WKH�VDPH�WLPH�VHH�LWV�VLJQ�
DQG�OLVWHQ�WR�WKH SURQXQFLDWLRQ�RI� LW��6\QWKHWLF�SKRQLFV�ZRUNV�VR�UDSLGO\�E\�VWDUWLQJ�
WHDFKLQJ�ZLWK�WKH�VPDOOHVW�XQLWV�RI�WKH�VRXQGV�DQG�EXLOGV�XS�WR�ELJJHU�XQLWV�WKURXJK�D�
EOHQGLQJ�RI� WKH�VRXQGV� WRJHWKHU�WR� IRUP�QHZ�ZRUGV��)RU�H[DPSOH��LQ�WHDFKLQJ�WKH�
ZRUG�µEDJ¶��WKH�WHDFKHU�VWDUWV�ZLWK�WKH�SKRQHPH��E����D��DQG�WKHQ��J��WKURXJK�EOHQGLQJ�
SDWWHUQ��7KLV�SKRQLFV�LQVWUXFWLRQ�DSSURDFK�KDV�EHHQ�IRXQG�RXW�WR�EH�D�KLJKO\�HIIHFWLYH�
PHWKRG�� LQ�PDQ\� VWXGLHV� DQG� UHSRUWV��IRU� WKH� DFTXLVLWLRQ�RI� OLWHUDF\� VNLOOV� DPRQJ�
\RXQJ�FKLOGUHQ��-RKQVWRQ�	�:DWVRQ��������/LX��������5RVH��������6LWWKLWLNXO���������
-RKQVWRQ� ������� DOVR� QRWHG� WKDW��³$IWHU� �� \HDUV� DW� VFKRRO�� FKLOGUHQ�WDXJKW�E\� WKH�
V\QWKHWLF�SKRQLFV�DSSURDFK�UHDG�ZRUGV��VSHOW�ZRUGV�DQG�KDG�UHDGLQJ�FRPSUHKHQVLRQ�
VNLOOV�VLJQLILFDQWO\�LQ�DGYDQFH�RI� WKRVH�WDXJKW�E\� WKH�DQDO\WLF�SKRQLFV�PHWKRG´��S��
�����0RUHRYHU�� LQ�YLHZ�RI� WKH�V\QWKHWLF�PHWKRG�HIIHFWLYHQHVV� WR� WKH�DFTXLVLWLRQ�RI�
VHFRQG� ODQJXDJH��&KHXQJ�DQG�6ODYLQ��������DIILUPHG� WKDW�WKH�VWUXFWXUHG�SKRQHWLF�
SURJUDPPHV�KDYH�HIILFLHQWO\�VXSSRUWHG�WKH�GHYHORSPHQW�RI�ODQJXDJH�LQ�WKH�FKLOGUHQ
V�
/��DQG�/��

(KUL�HW�DO���������H[DPLQHG�WKH�HIIHFWV�RI�V\VWHPDWLF�SKRQLFV�LQVWUXFWLRQ�E\�
FRPSDULQJ�LWV�UHVXOWV�WKH�XQV\VWHPDWLF�LQVWUXFWLRQ�LQ�D�TXDQWLWDWLYH�0HWD�DQDO\VLV��,Q�
WKHLU�DQDO\VLV�RI����H[SHULPHQWV�WKDW�ZHUH�FDUULHG�LQ�$XVWUDOLD��&DQDGD��1HZ�=HDODQG��
8QLWHG�.LQJGRP�DQG�WKH�8QLWHG�6WDWHV�WKH\�FDPH�XS�ZLWK�WKH�UHVXOW�ZKLFK�VKRZHG�
V\VWHPDWLF� SKRQLFV�SURGXFHG� EHWWHU� UHDGLQJ�WKDQ�HYHU\� W\SH� RI� SURJUDP�WDXJKW�WR�
FRQWURO�JURXSV�LQ�WKH�FRQGXFWHG�DVVHVVPHQW� &DOGHUyQ�HW�DO���������DOVR�H[DPLQHG�
SXSLOV�ZLWK�(QJOLVK�DV�DQ�/�� LQ�WKH�8QLWHG�6WDWHV� LQ�DQ�DWWHPSW�WR� LGHQWLI\�ZKLFK�
SURJUDP�RIIHUV� HIIHFWLYH� LQVWUXFWLRQ�IRU� WKH�OHDUQLQJ�RI� OLWHUDF\�VNLOOV�DPRQJVW�WKH�
VWUXJJOLQJ�OHDUQHU��7KH�VWXG\� FRQFOXGHG� WKDW�WKRVH� VFKRROV� WKDW�RIIHUHG� V\VWHPDWLF�
SKRQLFV�LQVWUXFWLRQ�GXULQJ�FRPSUHKHQVLRQ�DQG�YRFDEXODU\�OHVVRQV�SHUIRUPHG�EHWWHU�
DW�DOO�JUDGH�OHYHOV��3XUHZDO��������LQ�WKH�DQDO\VLV�RI�KHU�UHVHDUFK�FRQGXFWHG�LQ�ERWK�
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WKH�8QLWHG�.LQJGRP�DQG�8QLWHG�6WDWHV�WKURXJK�D�FULWLFDO�UHYLHZLQJ�RI� OLWHUDWXUH�RQ�
OLWHUDF\�OHDUQLQJ�LGHRORJLHV�DQG�SROLFLHV�FRQFOXGHG�WKDW�V\VWHPDWLF�V\QWKHWLF�SKRQLFV�
LQVWUXFWLRQ�LV�HIIHFWLYH� LQ�WHUPV�RI�LQGLYLGXDO�ZRUG�LGHQWLILFDWLRQ�DQG�ZRUG�UHDGLQJ��
<HW�� WKH� UHVHDUFK� KDV� QRW� IRXQG� WKH� VDPH� HIILFDF\� ZLWK� UHJDUGV� WR� WKH� UHDGLQJ�
FRPSUHKHQVLRQ�WKDW�ZDV�VWDWLVWLFDOO\�VLJQLILFDQW��

-ROO\�3KRQLFV�DV�6\QWKHWLF�3KRQLFV�LQ�1LJHULD� -ROO\�3KRQLFV�LV�D�V\QWKHWLF�
SKRQLFV�LQVWUXFWLRQ�GHYHORSHG�LQ�WKH�8QLWHG�.LQJGRP�VLQFH������DV�D�FRPPHUFLDOO\�
GHVLJQHG� WHDFKLQJ�SURJUDP�GHYHORSHG� IRU� WHDFKHUV�E\� D� WHDFKHU�FDOOHG�/OR\G� DV�D�
UHVXOW�RI�WKH�IDQWDVWLF�UHVXOWV�\LHOGHG�E\�WKH�V\QWKHWLF�LQVWUXFWLRQ�LQ�WKH�DFTXLVLWLRQ�RI�
OLWHUDF\�VNLOOV�DQG�RWKHU�ODQJXDJH�DYHQXHV��/OR\G��������-RKQVWRQ�HW�DO���������6WXDUW��
�������/OR\G��������QRWHG�WKDW�-ROO\�SKRQLFV�LV�DLPHG�WR�WHDFK�FKLOGUHQ�WKURXJK�ILYH�
EDVLF�VNLOOV�GHYHORSHG�E\�/OR\G��:HQKDP��DQG�-ROO\�ZKLFK�DUH�IRXQG�WR�EH�HIIHFWLYH�
WR�FKLOGUHQ�DV�WKH\�OHDUQ�ZLWK�MR\��7KHVH�EDVLF�VNLOOV�DUH�����/HDUQLQJ�RI�/HWWHU�VRXQGV�
����/HWWHU�IRUPDWLRQ�����%OHQGLQJ��IRU�UHDGLQJ������,GHQWLI\LQJ�WKH�VRXQGV�LQ�ZRUGV�
IRU�ZULWLQJ�DQG�����7ULFN\�ZRUGV��OHDUQLQJ�RI�LUUHJXODU�ZRUGV���7KURXJK�WKHVH�EDVLF�
VNLOOV�WKH�-ROO\�SKRQLFV��DV�D�V\QWKHWLF�DSSURDFK�FXGGOHV�WKH�LQLWLDO�WHDFKLQJ�RI�OHWWHUV��
OHWWHU�VRXQGV��DQG�WKHLU�EOHQGLQJ�WR�IRUP�WR�VRXQG�RXW�EDVLF�ZRUGV��KRZHYHU��LQ�WKH�
LQVWUXFWLRQ� OHWWHU� VRXQGV� DUH� VHSDUDWHG� DQG� WKHQ��EOHQGHG� WRJHWKHU� WR� IRUP� ZRUGV�
�&XQQLQJKDP��������&DPSEHOO���������7KXV��WKH�-ROO\�SKRQLFV�LQVWUXFWLRQ�WHDFKHV�LQ�
WKH�IROORZLQJ�RUGHU�

.%68%(% ������

)LJXUH����2UGHU�RI�,QVWUXFWLRQ�LQ�-ROO\�3KRQLFV�

7KH�-ROO\�SKRQLFV�FDPH�DV�D�SKLODQWKURSLF�SURJUDP�LQ�1LJHULD�DQG�SDUWQHUV�
ZLWK� JRYHUQPHQW� DJHQFLHV� DQG� RWKHU� HGXFDWLRQDO� LQVWLWXWLRQV� WKURXJK� 8QLYHUVDO�
/HDUQLQJ�6ROXWLRQV��8/6���������D�8QLWHG�.LQJGRP�EDVHG�RUJDQLVDWLRQ�ZLWK�D�KHDG�
RIILFH� LQ�/DQFDVWHU� WR� KHOS� ERRVW� WKH� OLWHUDF\� VNLOOV� RI� \RXQJ� OHDUQHUV� LQ�1LJHULD�
�8%(&�� ������� � ,Q�RWKHU�ZRUGV�� WKH�SDUWQHUVKLS�RI� VRPH� JRYHUQPHQW�DJHQFLHV� LQ�
1LJHULD�ZLWK�8/6�ZDV�D�VWUDWHJ\�FRQFHLYHG�RXW�RI�WKH�QHHG�WR�UHGXFH�WKH�SUREOHP�RI�
GHILFLHQF\�DQG�UHVRXUFHIXOQHVV�DPRQJ SULPDU\�VFKRROV�LQ�1LJHULD�DQG�DOVR�WKH�DUGHQW�
GHVLUH� WR� SURYLGH� HIIHFWLYH� LQVWUXFWLRQ� IRU� WKH� OHDUQLQJ� RI� EDVLF� OLWHUDF\� VNLOOV� E\�
VWUXJJOLQJ�1LJHULDQ�SXSLOV���$FFRUGLQJ�WR�8/6��������UHSRUW��WKH�SURJUDP�KDV�VR�IDU�
WUDLQHG� DQ� DYHUDJH� RI� ������ WHDFKHUV� DFURVV� ��� GLIIHUHQW� VWDWHV� LQ� 1LJHULD� LQ�
SDUWQHUVKLS�ZLWK�WKH�68%(%6�IURP�HDFK�VWDWH�DQG�8%(&�DW�WKH�1DWLRQDO�OHYHO��7KH�
UHSRUW�IXUWKHU�VWDWHG��
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7KH� SURJUDPPH� VWDUWHG� LQ�$NZD� ,ERP� 6WDWH ���� LQ� ������ DQG�TXLFNO\�
VSUHDG�WR�IXOO�UROORXW�LQ�&URVV�5LYHU�6WDWH�IURP�WKH�����������DFDGHPLF�\HDU��,Q�WKH�
����������DFDGHPLF�\HDU��=DPIDUD��)&7��DQG�%HQXH�6WDWHV�LQLWLDWHG�WKH�SURMHFW�DQG�
WKHQ�LW� VSUHDG� WR�(QXJX��$QDPEUD��(GR�� ,PR��.HEEL�� -LJDZD��1DVDUDZD��%D\HOVD��
5LYHUV�DQG�3ODWHDX�6WDWHV�LQ�WKH�����������DFDGHPLF�\HDU���S�����

���

)LJXUH����0DS�RI�1LJHULD�ZLWK�$UURZ�3RLQWLQJ�WR�.HEEL�6WDWH�ZLWKLQ����6WDWH

'DWD�VRXUFH��1LJHULD�*DOOHULD��������

7KH�IRFXV� RI� WKLV�VWXG\�ZDV�WR�HYDOXDWH�WKH�HIILFLHQF\ RI� WKH�SLORW�WUDLQLQJ�
FRQGXFWHG� IRU� -ROO\� 3KRQLFV� LQVWUXFWRUV� LQ� WKH� .HEEL� VWDWH� ZKLFK� DLPHG� DW�
LPSOHPHQWLQJ�WKH�SKRQLFV�LQVWUXFWLRQ�DV�DQ�LQWHUYHQWLRQ�WR�LPSURYH�WKH�UHDGLQJ�DQG�
ZULWLQJ�DFKLHYHPHQWV�RI�SULPDU\�RQH�DQG�WZR�SXSLOV�RI�.HEEL�VWDWH�SULPDU\�VFKRROV�
LQ�1LJHULD��

7KH�IROORZLQJ�UHVHDUFK�TXHVWLRQ�JXLGHG�WKLV�VWXG\�

�� &DQ� WKH� -ROO\� 3KRQLFV� WUDLQLQJ� HTXLS� WKH� (QJOLVK� DV� D� VHFRQG�
ODQJXDJH�LQVWUXFWRUV�WR�WHDFK�SXSLOV�LQ�WKH�SLORW�VFKHPH�WR�UHDG�DQG�
ZULWH�HIIHFWLYHO\"

�� +RZ� HIIHFWLYH� LV�WKH�-ROO\�3KRQLFV�WUDLQLQJ�LQ�WHUPV�RI� LPSURYLQJ�
(QJOLVK�DV�D�VHFRQG�ODQJXDJH�OHDUQHUV�UHDGLQJ�DQG�ZULWLQJ�VNLOOV"
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5XVVLD��6XPPHU�DQG�$XWXPQ������

���0HWKRGRORJ\

�����5HVHDUFK�'HVLJQ�DQG�3URFHGXUHV

7KH�VWXG\�HPSOR\HG�DQ�H[SHULPHQWDO�UHVHDUFK�GHVLJQ�WR�UHSRUW�GDWD��ZKLFK�
ZDV�FROOHFWHG�WKURXJK�D�SUH�WHVW�DQG�SRVW�WHVW�PHWKRG�WR�HYDOXDWH�WKH�H[WHQW�WR�ZKLFK�
WKH�SLORW�WHVW�WUDLQLQJ�HTXLSSHG�WKH�SDUWLFLSDQWV�ZLWK�WKH�LQVWUXFWLRQDO�NQRZOHGJH�RI�
WKH�-ROO\�3KRQLFV�PHWKRG��WR�WHDFK�SXSLOV�LQ�WKH�SLORW�VFKHPH�WR�UHDG�DQG�ZULWH�WR�WKH�
H[WHQW�WKDW�WKH�.HEEL�6WDWH�0LQLVWU\�RI�(GXFDWLRQ�DQG�.68%(%�ZLOO�DSSUHFLDWH�WKH�
HIIHFWLYHQHVV� RI� WKH�-ROO\� 3KRQLFV�PHWKRG�DQG�ZLOO�DSSURYH� LWV�DGRSWLRQ�LQ�DOO�WKH�
SXEOLF�SULPDU\�VFKRROV�LQ�WKH�ZKROH�.HEEL�6WDWH��

�����3DUWLFLSDQWV

7KURXJK�FRQYHQLHQW�VDPSOLQJ�WKH�SDUWLFLSDQWV�LQ�WKLV�VWXG\�DUH�GUDZQ�IURP�
DOO� VL[� SULPDU\� VFKRROV� WKDW�ZHUH� LQYLWHG� IRU� WKH� VWXG\� LQYROYLQJ� ��� SULPDU\� RQH�
WHDFKHUV��VL[�KHDG�WHDFKHUV��HLJKW�RIILFLDOV�DQG�WKUHH�DFDGHPLFV�ZKR�ZRXOG�ODWHU�EH�
VHUYLQJ� DV� WKH�0HQWRULQJ�DQG�(YDOXDWLRQ�7HDP�RI� WKH� SURMHFW�� 7KXV�� WKH� ILUVW� ���
SDUWLFLSDQWV��FRPSULVLQJ�RI�KHDG�WHDFKHUV�DQG�SULPDU\�RQH�WHDFKHUV��ZDV�WKH�IRFXV�RI�
WKH�VWXG\��7KLV�VDPSOLQJ�WHFKQLTXH�LV�VHOHFWHG� LQ�WKLV�SLORW�VWXG\�DV�LW�SURYHV�WR�EH�
HIIHFWLYH� GXULQJ�H[SORUDWLRQ�VWDJH�RI� WKH�UHVHDUFK�DUHD�HVSHFLDOO\�ZKHQ�FRQGXFWLQJ�
SLORW�GDWD�FROOHFWLRQ��6DXQGHUV�HW�DO���������5HSXEOLF�RI�1LJHULD��������86��������

�����'DWD�&ROOHFWLRQ

7R�EH�DEOH�WR�FROOHFW�WKH�GDWD�DVVHVVPHQWV�EDVHG�RQ�%XUW�UHDGLQJ�WHVW�DV�XVHG�
E\� (VKLHW��������EXW��ZDV�DGRSWHG�ZLWK�VRPH� OLWWOH�PRGLILFDWLRQV�WR�VXLW�WKH�VWXG\�
HQYLURQPHQW�DQG�WLPH�FRQVWUDLQWV��7KH�VWXG\�EHJDQ�ZLWK�D�SUHWHVW�RQ�D�RQH�RQ�RQH�
EDVLV�DQG�FRPSOHWHG�ZLWK�D�SRVWWHVW�ZKLFK�ZDV�FDUULHG�RXW�FROOHFWLYHO\�DV�D�ZKROH��

�����'DWD�$QDO\VLV

,Q�DQDO\]LQJ�WKH�GDWD�IRU�WKLV�VWXG\��WKH�ZKROH�ZRUG�UHDGLQJ�DELOLW\�RI�WKH�
SDUWLFLSDQWV��WKH�%XUW�5HDGLQJ�WHVW�ZDV�DGPLQLVWHUHG�WR�DVVHVV�WKH�UHDGDELOLW\�RI�WKH�
SDUWLFLSDQWV��

���)LQGLQJV�DQG�'LVFXVVLRQ

�����3UH�7UDLQLQJ�$VVHVVPHQW

%HIRUH�WKH�WUDLQLQJ��ZH�DGPLQLVWHUHG�D�SUH�WUDLQLQJ�DVVHVVPHQW��WHVWV��ZKHUH�
WKH�SDUWLFLSDQWV�ZHUH�WUDLQLQJ�WR�DVFHUWDLQ�WKHLU�SULRU�H[SHUWLVH�LQ�FRQQHFWLRQ�ZLWK�WKH�
EDVLF�VNLOOV�IRU� WHDFKLQJ�WKH�6\QWKHWLF�-ROO\�3KRQLFV�LQVWUXFWLRQ��:H�SRVHG� IRXU�����
GLIIHUHQW� VHWV� RI� TXHVWLRQV� WR� WKH� SDUWLFLSDQWV�ZKLFK�ZHUH�� OLVWLQJ�RI� DOO� WKH� OHWWHU�
VRXQGV� WKH\� FRXOG� LGHQWLI\�� UHFRJQL]LQJ�WKH�FRQVRQDQW�EOHQGV� LQ�ZRUGV� WKDW�ZHUH�
VKRZQ�WR�WKHP��FRXQWLQJ�VRXQGV�LQ�ZRUGV��DQG�H[SODLQ�RU�GHPRQVWUDWH�ZKDW�EOHQGLQJ�
KHOSV�FKLOGUHQ�GR�ZKLOVW�OHDUQLQJ�WR�UHDG�DQG�ZULWH��7KH�SUH�WUDLQLQJ�DVVHVVPHQW�ZDV�
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FRQGXFWHG� ZLWK� WKH� KHOS� RI� VWUXFWXUHG� TXHVWLRQQDLUHV� IRU� HDV\� DQDO\VLV� DQG�
YLVXDOLVDWLRQ�� FRPSDUDELOLW\� DQG� DUH TXLWH� SUDFWLFDO� �5RZOH\�� ������� )LJXUH� ��
GHPRQVWUDWHV�D�VXPPDU\�RI�WKH�UHVXOW�RI�WKH�SUH�WUDLQLQJ�DVVHVVPHQW�LQ�WKHPHV�

)LJXUH����:ULWLQJ�RI�/HWWHU�6RXQGV�7HVW�%HIRUH�WKH�7UDLQLQJ�

7KH�FKDUW VKRZV�RQO\�WKUHH�SHUVRQV�ZKR�ZURWH����OHWWHU�VRXQGV�ZHUH�DEOH WR�
ZULWH�$�=�LQ�WKH�XVXDO�DOSKDEHWLFDO�RUGHU�ZKLFK�PDGH�LW�XQFHUWDLQ�LI�WKH\�XQGHUVWRRG�
ZKDW�OHWWHU�VRXQGV�ZHUH��%XW��RQO\�RQH�SDUWLFLSDQW�ZURWH����VRXQGV��DQG�WKH���SHUVRQV�
WKDW�ZURWH���VRXQGV�LGHQWLILHG�WKH�VKRUW�YRZHOV��D����H����L����R����X��

�����,GHQWLILFDWLRQ�RI�&RQVRQDQW�%OHQGV

,Q�WKH�LGHQWLILFDWLRQ�RI�FRQVRQDQW�EOHQGV��RQO\���SDUWLFLSDQW�,GHQWLILHG�MXVW�D�
VLQJOH�VRXQG�RXW�RI�VHYHQ�GLVSOD\HG�EHIRUH�WKHP�ZKLOH�WKH�UHPDLQLQJ�SDUWLFLSDQWV�GLG�
QRW�LGHQWLI\�DQ\��

�����&RXQWLQJ�RI�/HWWHU�6RXQGV

,Q�WKLV�FDWHJRU\� RQH�SDUWLFLSDQW�FRXQWHG� WZR�RXW�RI� WKH�QLQH�OHWWHU�VRXQGV�
FRUUHFW��DQRWKHU�SDUWLFLSDQW�FRXQWHG�ZDV� DEOH� WR� FRXQW�RQO\� RQH� FRUUHFWO\�� DQG�WKH�
UHPDLQLQJ����GLG�QRW�FRXQW�DQ\�RI�WKH�JLYHQ�OHWWHU�VRXQGV�FRUUHFWO\�

�����:KDW�GRHV�%OHQGLQJ�+HOS�&KLOGUHQ�GR"

,Q� DOO� WKH� SDUWLFLSDQWV�RQO\� WZR� DWWHPSWHG� WKLV�TXHVWLRQ� DQG� WKH\� DOO�KDG�
GLIIHUHQW�DQVZHU�DV�RQH�VDLG�³�WR�UHDG�DQG�ZULWH�FRUUHFWO\´�DQG�WKH�RWKHU�³�WR�SURQRXQFH�
ZRUGV�FRUUHFWO\´�DV�WKH�UHPDLQLQJ����GLG�QRW�DWWHPSW�WKH�TXHVWLRQ��

�����3RVW�7UDLQLQJ�$VVHVVPHQW�

)ROORZLQJ�WKH�FRQGXFW�RI�WKH�SUH�WUDLQLQJ�DVVHVVPHQW�WHVW��WKH�-ROO\�3KRQLFV�
WUDLQLQJ�FRPPHQFHG�DQG�SURJUHVVHG�VPRRWKO\�WKURXJK�WR�WKH�ILQDO�GD\�ZKLFK�ZDV�WKH�
WKLUG�GD\��$W�WKH�HQG��WKH�SDUWLFLSDQWV�ZHUH�YHU\�H[FLWHG�DERXW�WKH�WUDLQLQJ�DV WKH\�KDG�
EHHQ�H[SRVHG�WR�D�QHZ�PHWKRG�RI�WHDFKLQJ�OLWHUDF\�WR�WKHLU�\RXQJ�VWUXJJOLQJ�OHDUQHUV��
7KXV��ZH�FRQGXFWHG�WKH�SRVW�WHVW�DVVHVVPHQW�MXVW�DV�LQ�WKH�SUH�WUDLQLQJ��TXHVWLRQQDLUHV�



���� _�3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�/LQJXLVWLFV�,VVXHV��6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ������

ZHUH� GLVWULEXWHG�WR� WKH�SDUWLFLSDQWV���%HORZ� DUH�JUDSKLFDO�FKDUWV�RI� KRZ WKH�SRVW�
WUDLQLQJ�DVVHVVPHQW�ZDV�

�����:ULWLQJ�/HWWHU�6RXQGV�7HVW

)LJXUH����:ULWLQJ�RI�/HWWHU�6RXQGV�$IWHU�WKH�7UDLQLQJ

7KLV�VKRZV�IRXU�SDUWLFLSDQWV�ZURWH����VRXQGV�DQG�DERYH�RQ�WKH�%XUW�WHVW��VL[�
RWKHU�SDUWLFLSDQWV�ZURWH�EHWZHHQ�������VRXQGV��HLJKW SDUWLFLSDQWV�ZURWH�EHWZHHQ����
����DQG�WKH�ODVW�IRXU�ZURWH�EHWZHHQ�������VRXQGV�FRUUHFWO\��7KLV�VKRZV�VLJQLILFDQW�
LPSURYHPHQW�LQ�WKH�SUH�WUDLQLQJ�DVVHVVPHQW�

�����,GHQWLILFDWLRQ�RI�&RQVRQDQW�%OHQGV

)LJXUH����,GHQWLILFDWLRQ�RI�&RQVRQDQW�%OHQGV�

7KH� FKDUW� SRUWUD\V� WZR� SDUWLFLSDQWV� LGHQWLILHG� DOO� WKH� JLYHQ� VRXQGV�� RQH�
SDUWLFLSDQW�LGHQWLILHG�WZR�RXW�RI� ILYH�VRXQGV��DQG�DQRWKHU�WZR� LGHQWLILHG�RQH�RXW�RI�
WKH�ILYH�FRQVRQDQW�EOHQGV�ZKHUHDV����SDUWLFLSDQWV�LGHQWLILHG�QRQH�FRUUHFWO\�
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����&RXQWLQJ�RI�/HWWHU�6RXQGV

)LJXUH����&RXQWLQJ�6RXQGV�LQ�:RUGV�7HVW

+HUH��WKH�UHVXOW�VKRZV�ILYH�SDUWLFLSDQWV�ZHUH�DEOH�WR�FRXQW�QLQH�RXW�RI�WKH�WHQ�
OHWWHUV� VRXQGV� FRUUHFW�� DQRWKHU� HLJKW� FRXQWHG� HLJKW� RXW� RI� ��� FRUUHFWO\�� DQG� IRXU�
FRXQWHG�VL[�RXW�RI� WHQ��$V�WKH�VFRUHV�JR� GRZQ��ZH�FDQ�VHH�VL[�SDUWLFLSDQWV�VFRULQJ�
�����LQ�FRXQWLQJ�WKH�OHWWHU�VRXQGV�FRUUHFW��ZKHUHDV�WKUHH�VFRUHG������

����:KDW�GRHV�%OHQGLQJ�+HOS�&KLOGUHQ�GR"

7KH�FKDUW�VKRZV����SDUWLFLSDQWV��LQFOXGLQJ�WKH�RQO\�RQH�ZKR�PHQWLRQHG�-3�
KHOSHG�LQ�WHDFKLQJ�UHDGLQJ��DQVZHUHG�WKH�TXHVWLRQ�FRUUHFWO\�DQG�DQRWKHU����DQVZHUHG�
ZURQJO\

)LJXUH����:KDW�%OHQGLQJ�+HOS�&KLOGUHQ�'R

�

$V� WKH� UHVXOWV� KDYH� VKRZQ� DERYH�� WKH� SRVW�WHVW� ZH� KDG� DGPLQLVWHUHG�
HYDOXDWHG� WKH�WHDFKHU�WUDLQHHV�ZKR� DWWHQGHG�WKH�-ROO\� 3KRQLFV�WUDLQLQJ�SURJUDP�LQ�
.HEEL� VWDWH��7KHLU�XQGHUVWDQGLQJ�RI� WKH�ILYH� EDVLF� VNLOOV�RI� WKH�-3� LQVWUXFWLRQ�ZDV�
DSSUDLVHG�DQG�WKH�PDMRULW\�RI�WKH�SDUWLFLSDQWV�FRPSUHKHQGHG�WKH�VWHSV�DQG�WKH�VNLOOV�
UHTXLUHG�IRU�WHDFKLQJ�OLWHUDF\�WKURXJK�WKH�V\QWKHWLF�LQVWUXFWLRQ�EUDQG�RI�-ROO\�3KRQLFV��



���� _�3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�/LQJXLVWLFV�,VVXHV��6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ������

:H�XQGHUVWDQG�WKDW�WKH�UHDGLQJ�SURFHVV��LQ�-ROO\�SKRQLFV�LQVWUXFWLRQ��LV�IDVW�DQG�UDSLG�
MXVW�DV�DUJXHG�E\ 6WXDUW���������

7KH�UHVXOWV�VKRZ�WKDW�HYHU\�SKRQHPH�LV�ZHLJKW\�LQ�D�JLYHQ�VRXQG�VHJPHQW�
DW�DQ\�SRVLWLRQ��LQLWLDO��PLGGOH�RU�ILQDO�DQG�WKLV�IXUWKHU�FRQILUPV�WKH�VXEPLVVLRQV�E\�
$XJXVW�HW�DO�����������6WXDUW��������DQG�7RUJHVRQ�HW�DO�����������,W�VKRZV� DOVR� WKDW�
ZKHQ�VRXQGV�DUH�WDXJKW�LQFRUUHFWO\�WKH�EOHQGLQJ�ZLOO�EH�GLIILFXOW�WR�ZRUN�WR�GR��7KXV��
WKH� HPSKDVLV� RQ� KHDULQJ� DQG� UHFRJQL]LQJ� WKH� SKRQHPHV� DW� DOO� SRVLWLRQV� ZDV�
HPSKDVL]HG�

&RQYHUVHO\�� WKHUH� ZDV� QHJOLJLEOH� PRWKHU� WRQJXH� LQIULQJHPHQW� LQ� WKHLU�
SURQXQFLDWLRQ�RI�WKH�OHWWHU�VRXQGV�SDUWLFXODUO\�ZLWK�WKH�SKRQHPH�S���)URP�WKH�UHVXOWV��
ZH�FDQ�GHGXFH�WKDW�WKH�WUDLQHHV�IRXQG�FRQVRQDQW�EOHQGV�GLIILFXOW�WR�FRPSUHKHQG�MXVW�
DV�DUJXHG�E\� -RKQVWRQ�DQG�:DWVRQ��������-RKQVWRQ�������/LX��������5RVH�� ������
6LWWKLWLNXO��������7RUJHVRQ�HW�DO���������7KLV�DV�VKRZQ�E\� WKH�UHVXOW�ZDV�FDXVHG�E\�
WKH�HPSKDVLV�RQ�WKH�SDUWLFLSDQWV�WR�SURQRXQFH�WKH�SKRQHPHV�FRUUHFWO\�

���&RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV

7KLV�HYDOXDWLRQ�SURYLGHV�HYLGHQFH�WKDW�WKH�-ROO\�3KRQLFV�SURJUDPPH�FDQ�EH�
VXFFHVVIXOO\� LPSOHPHQWHG�LQ�.HEEL�VWDWH�SULPDU\�VFKRROV�IRU�WHDFKLQJ�OLWHUDF\�VNLOOV�
WR�VWUXJJOLQJ�OHDUQHUV��7KH�ILQGLQJV�RI�WKLV�VWXG\�IXUWKHU�DIILUPHG�WKH�RXWFRPH�RI�WKH�
VHYHUDO� VWXGLHV� WKDW�H[DPLQHG� WKH�HIIHFWV� RI� -ROO\� 3KRQLFV� LQ�HQKDQFLQJ�IDVW� WUDFN�
OHDUQLQJ�WR�WKH�OHDUQLQJ�RI�D�QHZ�ODQJXDJH�DV�GHPRQVWUDWHG�E\�WKH�SHUIRUPDQFH�RI�WKH�
WUDLQHHV��7KH�WHDFKHU�WUDLQHHV�ZHUH HQWKXVLDVWLF�DERXW�WKH�LQWHUYHQWLRQ�DV�LW�ZRXOG�KHOS�
WKHP�FDUU\�RXW�WKHLU�WHDFKLQJ�RI�(QJOLVK�ODQJXDJH�ZLWK�SDVVLRQ�DQG�SXUSRVH��7KH�VW\OH�
WKH\� KDYH� OHDUQHG�VKRZHG� WKHP� WKDW�WKH� WHDFKLQJ�RI� WKH� ODQJXDJH�PXVW� EH� FKLOG�
FHQWHUHG�DV�WKH\�ZHUH�PDGH�DV�SDUWLFLSDQWV�WR�DFWLYHO\�EH�WKH�YLWDO�SDUW�RI�WKH�WHDFKLQJ�
DQG OHDUQLQJ� SURFHVV�� +HQFH�� WKH� VWXG\� VWURQJO\� UHFRPPHQGV� D� FRPSUHKHQVLYH�
LQYHVWLJDWLRQ� WKDW� LV� PRUH� ORQJLWXGLQDO� WR� LQFOXGH� WHVWLQJ� DQG� REVHUYLQJ� ERWK� WKH�
WHDFKHUV� DQG� WKHLU� SXSLOV� ZKLOH� WHDFKLQJ� DQG� OHDUQLQJ� LQ� WKH� DFWXDO� ODQJXDJH�
FODVVURRPV� WR� DVFHUWDLQ� D� EHWWHU� UHVXOW� RI� WKH� HIIHFWV� RI� WKH� LQWHUYHQWLRQ� )XUWKHU�
LPSOLFDWLRQ�DQG�UHFRPPHQGDWLRQV�RI�WKH�ILQGLQJV�RI�WKLV�VWXG\ DUH���D��WKH�DGRSWLRQ�
RI� -ROO\� SKRQLFV� LQVWUXFWLRQ�UHTXLUHV�TXDOLILHG� DQG� IXOO\� WUDLQHG�WHDFKHUV�ZLWK� WKH�
SUHUHTXLVLWH�H[SHUWLVH�RI� WHDFKLQJ�WKH�ODQJXDJH�WKURXJK�WKH�PXOWLVHQVRU\�V\QWKHWLF�
PHWKRG���E��WKH�SXSLOV�ZLOO�OHDUQ�EHWWHU�ZLWK�IXQ�DQG�GHYHORS�PRUH�DWWHQWLRQ�LQ�WKHLU�
OHDUQLQJ�ZKHQ�OHDUQLQJ�WKURXJK�ZRUG�UHFRJQLWLRQ���F��WKH�FXUULFXOXP�SODQQHUV�LQ�WKH�
VWDWH� VKRXOG� GHYHORS� WKH� V\VWHP� E\� IXOO\� LQFRUSRUDWLQJ� WKH� XVH� RI -ROO\� 3KRQLFV�
UHDGLQJ� DSSURDFK� LQWR� WKH� V\OODEXV RI� SULPDU\� VFKRROV� �G�� WKH� -ROO\� 3KRQLFV�
LQVWUXFWLRQDO�DSSURDFK�VKRXOG� EH� LQFRUSRUDWHG� LQWR� WKH� HGXFDWLRQDO� V\VWHP� RI� WKH�
WHDFKHU�SUHSDUDWRU\�SURJUDP�
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5HIHUHQFHV

$Q\DQZX��(��8����������7KH�FKDOOHQJHV�RI�SURPRWLQJ�UHDGLQJ�FXOWXUH�LQ�1LJHULDQ�
FKLOGUHQ� WKURXJK� VWRU\� KRXU�� ERRN� WDONV� DQG� H[KLELWLRQ��$� FDVH� VWXG\� RI�
VHOHFWHG�VHFRQGDU\�VFKRROV�LQ�2ZHUUL��,PR�6WDWH��1LJHULD��/LEUDU\�3KLORVRSK\�
DQG� 3UDFWLFH� �(MRXUQDO��� 5HWULHYHG� IURP�
KWWS���GLJLWDOFRPPRQV�XQO�HGX�OLESKLOSUDF����

$XJXVW�� '��� %HFN�� ,��� &DOGHUyQ��0��� )UDQFLV�� '��� /HVDX[�� 1��� 6KDQDKDQ�� 7���
(ULFNVRQ��)���	�6LHJDO��/����������,QVWUXFWLRQ�DQG�SURIHVVLRQDO�GHYHORSPHQW��
,Q�$XJXVW��'��	� 6KDQDKDQ��7�� �HGV����'HYHORSLQJ�UHDGLQJ� DQG�ZULWLQJ� LQ�
VHFRQG�ODQJXDJH�OHDUQHUV��SS������������1HZ�<RUN��5RXWOHGJH��

%URZQ��-���.LP��.���	�5DPLUH]��.����������:KDW�D�WHDFKHU�KHDUV��ZKDW�D�UHDGHU�
VHHV��(\H�PRYHPHQWV�IURP�D�SKRQLFV�WDXJKW�VHFRQG�JUDGHU� -RXUQDO�RI�(DUO\�
&KLOGKRRG� /LWHUDF\� 5HWULHYHG� IURP�
KWWS���MRXUQDOV�VDJHSXE�FRP�GRL�SGI�������������������������

&DOGHUyQ��0���6ODYLQ��5���	�6DQFKp]��0����������(IIHFWLYH�LQVWUXFWLRQ�IRU�(QJOLVK�
OHDUQHUV��,PPLJUDQW�&KLOGUHQ������������������

&DPSEHOO��6�� ��������)HHOLQJ�WKH�SUHVVXUH��(DUO\�FKLOGKRRG�HGXFDWRUV
�UHSRUWHG�
YLHZV� DERXW� OHDUQLQJ� DQG� WHDFKLQJ� SKRQLFV� LQ� $XVWUDOLDQ� SULRU�WR�VFKRRO�
VHWWLQJV��$XVWUDOLDQ�-RXUQDO�RI�/DQJXDJH�	�/LWHUDF\����������������5HWULHYHG�
IURP�KWWS���ZZZ�DOHD�DX�

&DUQLQH��'��:���6LOEHUW�-���.DPH
HQXL�(�-���	�7DUYHU�6�*����������6L[�DSSURDFKHV�
WR�SKRQLFV�LQVWUXFWLRQ��3HDUVRQ�$OO\Q�%DFRQ�3UHQWLFH�+DOO��5HWULHYHG� IURP�
KWWSV���ZZZ�HGXFDWLRQ�FRP�UHIHUHQFH�DUWLFOH�VL[�DSSURDFKHV�SKRQLFV�
LQVWUXFWLRQ�

&KHXQJ��$���	� 6ODYLQ�� 5�� (�� �������� (IIHFWLYH� UHDGLQJ�SURJUDPV� IRU� (QJOLVK�
ODQJXDJH� OHDUQHUV� DQG� RWKHU� ODQJXDJH� PLQRULW\� VWXGHQWV�� ,Q�� %LOLQJXDO�
5HVHDUFK�-RXUQDO������������������

&XQQLQJKDP��3����������7HDFKLQJ�SKRQLFV��&DOLIRUQLD�5HDGHU�������������

(GZDUGV�	�5DVVRRO���������5HYLHZ�RI�WKH�OLWHUDWXUH�RQ�DSSURDFKHV�WR�WKH�XVH�RI�
SKRQLFV��LQFOXGLQJ�V\QWKHWLF�SKRQLFV��LQ�WKH�WHDFKLQJ�RI�UHDGLQJ�LQ�SULPDU\�
VFKRROV� DQG� HDUO\� \HDUV� VHWWLQJV�� 5HWULHYHG� )HEUXDU\� ��� ����� IURP�
KWWS���OHDUQLQJ�JRY�ZDOHV�GRFV�OHDUQLQJZDOHV�SXEOLFDWLRQV�����HVW\QLPSURYL
QJHQ�SGI

(GZDUGV��9���������7KH�SROLWLFV�RI�SKRQLFV��1DWLRQDO�&HQWUH�IRU�/DQJXDJH�DQG�
/LWHUDF\�� 5HWULHYHG� IURP�
KWWS���OHDUQLQJ�JRY�ZDOHV�GRFV�OHDUQLQJZDOHV�SXEOLFDWLRQV�����HVW\QLPSURYL
QJHQ�SGI�

(KUL��/��&���1XQHV��6��5��� 6WDKO��6��$���	�:LOORZV��'��0�� ��������6\VWHPDWLF�
SKRQLFV�LQVWUXFWLRQ�KHOSV�VWXGHQWV�OHDUQ�WR�UHDG��(YLGHQFH�IURP�WKH�1DWLRQDO�
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5XVVLD��6XPPHU�DQG�$XWXPQ������

5HDGLQJ�3DQHO¶V�PHWD�DQDO\VLV� 5HYLHZ�RI�(GXFDWLRQDO�5HVHDUFK� �����������
����

(VKLHW��2����������6\QWKHWLF�SKRQLFV�DV�D�WRRO�IRU�LPSURYLQJ�WKH�UHDGLQJ�VNLOOV�RI�
1LJHULDQ�SXSLOV� 8QSXEOLVKHG�'LVVHUWDWLRQ��1HZFDVWOH�8QLYHUVLW\��5HWULHYHG�
IURP�
KWWSV���WKHVHV�QFO�DF�XN�GVSDFH�ELWVWUHDP��������������(VKLHW��&���2�,�
������SGI��

+DVVHQ�� 6�� �������� &RQFHSWXDOL]LQJ� SURJUDPPH� HYDOXDWLRQ�� -RXUQDO� RI�
,QWHUQDWLRQDO� (GXFDWLRQ� 5HVHDUFK�� ����� ������� 5HWULHYHG� IURP�
KWWS���VHDUFK�SURTXHVW�FRP�GRFYLHZ�����������"DFFRXQWLG �����

-RKQVWRQ��5���	�:DWVRQ��-����������7KH�HIIHFWV�RI�V\QWKHWLF�SKRQLFV�WHDFKLQJ�RQ�
UHDGLQJ�DQG�VSHOOLQJ�DWWDLQPHQW��$�VHYHQ�\HDU�ORQJLWXGLQDO�VWXG\��5HWULHYHG�
IURP�GHUD�LRH�DF�XN�����������������SGI

.%68%(%���������$�UHSRUW�RI�WKH�SLORW�VWXG\�IRU�-ROO\�SKRQLFV�SURJUDP��.HEEL�
6WDWH�8QLYHUVDO�%DVLF�(GXFDWLRQ�%RDUG��.HEEL�6WDWH�*RYHUQPHQW�

.ROEHUJ��7��0����������$Q�HYDOXDWLRQ�RI�XUEDQ�FRPSDVV�DIWHU�VFKRRO�SURJUDP�
5HWULHYHG� IURP�
KWWS���VHDUFK�SURTXHVW�FRP�GRFYLHZ�����������"DFFRXQWLG �����

/LX�� &KLQJ�.DQJ���������3KRQLFV�� 7KHRU\� DQG� SUDFWLFH��$�:RUNVKRS�&RXUVH�
0DWHULDO�� 1DWLRQDO� 7DLSHL� 8QLYHUVLW\�� 5HWULHYHG� IURP�
KWWS���ZHE�QWSX�HGX�WZ�aODQJXDJH�ZRUNVKRS�SKRQLFV�SGI

/LX��<�� ��������%HUQVWHLQLDQ�SHUVSHFWLYHV� RQ� WKH� UHDGLQJ�WR� OHDUQ�SURJUDPPH��
$QQXDO�5HYLHZ�RI�)XQFWLRQDO�/LQJXLVWLFV�LQ�&KLQD���� �������

/LX��<����������5HYLHZ�RI�OHDUQLQJ�WR�ZULWH��UHDGLQJ�WR�OHDUQ��*HQUH��.QRZOHGJH�
DQG�3HGDJRJ\�LQ�WKH�6\GQH\�6FKRRO����������������

/OR\G��6����������$XWKRUVKLS�RI�WKH�
��EDVLF�VNLOOV
��2��,��(VKLHW�

0DNKDWKLQL�� %�� ������ 7UDPSROLQH� WUDMHFWRULHV�� $� GLDOHFWLFDO� DQDO\VLV� RI� WKH�
FRUUHODWLRQ� EHWZHHQ� WKH� WHDFKLQJ� RI� UHDGLQJ� DQG� WKH� OHDUQHU�DFDGHPLF�
SHUIRUPDQFH� LQ� D� 6RXWK� $IULFDQ� UXUDO� SULPDU\� VFKRRO� 8QSXEOLVKHG�
'LVVHUWDWLRQ��8QLYHUVLW\�RI�.ZD=XOX�1DWDO��6RXWK�$IULFD��

1DWLRQDO� 5HDGLQJ� 3DQHO� �86��� 1DWLRQDO� ,QVWLWXWH� RI� &KLOG� +HDOWK�� 	� +XPDQ�
'HYHORSPHQW� �86��� ������� 7HDFKLQJ�FKLOGUHQ�WR�UHDG��$Q�HYLGHQFH�EDVHG�
DVVHVVPHQW� RI� WKH VFLHQWLILF� UHVHDUFK� OLWHUDWXUH� RQ� UHDGLQJ� DQG� LWV�
LPSOLFDWLRQV�IRU�UHDGLQJ�LQVWUXFWLRQ� 1DWLRQDO�,QVWLWXWH�RI�&KLOG�+HDOWK�DQG�
+XPDQ�'HYHORSPHQW��1DWLRQDO�,QVWLWXWHV�RI�+HDOWK�

1LJHULD� JDOOHULD� �������� 0DS� RI� 1LJHULD�� 5HWULHYHG� IURP�
KWWSV���ZZZ�QLJHULDJDOOHULD�FRP�1LJHULD�6WDWHVB1LJHULD�,PDJHV�.HEEL�
6WDWH�3ROLWLFDO�0DS�SQJ�2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��



6\QWKHWLF�3KRQLFV��$Q�(YDOXDWLRQ�RI�3LORW�7UDLQLQJ�«�_�����

3DQJ��(�� 6���0XDND��$��� %HUQKDUGW��(�� %���	� .DPLO��0�� /�� �������� 7HDFKLQJ�
UHDGLQJ�� *HQHYD�� ,QWHUQDWLRQDO� %XUHDX� RI� (GXFDWLRQ�� $YDLODEOH� DW��
KWWS���XQHVGRF��XQHVFR��RUJ�LPDJHV�������������������H��SGI�

3DWWRQ��0��4����������'HYHORSPHQWDO�HYDOXDWLRQ��1HZ�<RUN��7KH�*XLOIRUG�3UHVV�

3XUHZDO�� 6�� ������� 6\QWKHWLF�SKRQLFV� DQG� WKH� OLWHUDF\�GHYHORSPHQW�RI� VHFRQG�
ODQJXDJH�\RXQJ�OHDUQHUV��8QSXEOLVKHG�0DVWHUV�'LVVHUWDWLRQ��8QLYHUVLW\� RI�
/HHGV��

4LQ��<����������(PSLULFDO�VWXG\�RI� IRUPDWLYH�HYDOXDWLRQ�LQ�DGXOW�(6/�WHDFKLQJ��
(QJOLVK�/DQJXDJH�7HDFKLQJ��������������

5HSXEOLF� RI� 1LJHULD�� �������� 1DWLRQDO� SROLF\� RQ� HGXFDWLRQ�� 5HWULHYHG� IURP�
ZZZ�QHUGF�RUJ�

5H\KQHU��-����������7KH�UHDGLQJ�ZDUV��3KRQLFV�YHUVXV�ZKROH�ODQJXDJH��1RUWKHUQ�
$UL]RQD� 8QLYHUVLW\�� 5HWULHYHG� IURP�
KWWSV���MDQ�XFF�QDX�HGX�MDU�5HDGLQJB:DUV�KWPO

5RVH�� -����������,QGHSHQGHQW�UHYLHZ�RI�WKH�WHDFKLQJ�RI�HDUO\�UHDGLQJ��5HWULHYHG�
IURP�KWWS���GHUD�LRH�DF�XN��������UHSRUW�SGI�

5RZOH\�� -�� ��������'HVLJQLQJ�DQG�XVLQJ� UHVHDUFK�TXHVWLRQQDLUHV��0DQDJHPHQW�
5HVHDUFK� 5HYLHZ�� ������� ��������� KWWSV���GRL�RUJ���������055���������
����

57,�,QWHUQDWLRQDO���������6WDWXV�RI�HDUO\�JUDGH�UHDGLQJ�LQ�6XE�6DKDUDQ�$IULFD��
:DVKLQJWRQ��'&�� 8�6�� $JHQF\� IRU� ,QWHUQDWLRQDO�'HYHORSPHQW�� 5HWULHYHG�
IURP� KWWSV���JOREDOUHDGLQJQHWZRUN�QHW�HGGDWD�VWDWXV�HDUO\�JUDGH�UHDGLQJ�
VXE�VDKDUDQ�DIULFD

57,� ,QWHUQDWLRQDO� �������� 1LJHULD�� 5HDGLQJ� DQG� $FFHVV� 5HVHDUFK� $FWLYLW\�
�5$5$��� )LQDO� $FWLYLW\� 5HSRUW� :DVKLQJWRQ�� '&�� 8�6�� $JHQF\� IRU�
,QWHUQDWLRQDO�'HYHORSPHQW��5HWULHYHG� IURP�KWWSV���VKDUHG�UWL�RUJ�����UHDGLQJ�
DQG�DFFHVV�UHVHDUFK�DFWLYLW\�UDUD�ILQDO�DFWLYLW\�UHSRUW�

6DXQGHUV��0���/HZLV��3���	�7KRUQKLOO��$����������5HVHDUFK�0HWKRGV�IRU�%XVLQHVV�
6WXGHQWV´���WK HG����+DUORZ��3HDUVRQ�(GXFDWLRQ�/LPLWHG�

6DYDJH��-����������6RXQG�LW�RXW��3KRQLFV�LQ�D�FRPSUHKHQVLYH�UHDGLQJ�SURJUDP��
0F*UDZ�+LOO� &RPSDQLHV�� ,QFRUSRUDWHG�� (GXFDWRUV� 3XEOLVKLQJ� 6HUYLFH��
5HWULHYHG� IURP�
KWWSV���HSV�VFKRROVSHFLDOW\�FRP�(36�PHGLD�6LWH����7KUHHB$SSURDFKHVB3KRQL
FV�SGI

6LWWKLWLNXO�� 3�� �������� 7KHRUHWLFDO� UHYLHZ� RI� SKRQLFV� LQVWUXFWLRQ� IRU�
VWUXJJOLQJ�EHJLQQLQJ� UHDGHUV� RI� (QJOLVK��3$6$$�� ��� ��������� 5HWULHYHG�
IURP�KWWSV���ILOHV�HULF�HG�JRY�IXOOWH[W�(-��������SGI



���� _�3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�/LQJXLVWLFV�,VVXHV��6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ������

6SDUNV��5��/���3DWWRQ��-���*TQVFKRZ��/���	�+XPEDFK��1����������'R�/��UHDGLQJ�
DFKLHYHPHQW� DQG� /�� SULQW� H[SRVXUH� FRQWULEXWH� WR� WKH� SUHGLFWLRQ� RI� /��
SURILFLHQF\"�/DQJXDJH�/HDUQLQJ�������� ���������

6WXDUW��0�� �������� *HWWLQJ� UHDG\� IRU� UHDGLQJ�� (DUO\� SKRQHPH� DZDUHQHVV� DQG�
SKRQLFV�WHDFKLQJ�LPSURYHV�UHDGLQJ�DQG�VSHOOLQJ�LQ�LQQHU�FLW\�VHFRQG�ODQJXDJH�
OHDUQHUV��%ULWLVK�-RXUQDO�RI�(GXFDWLRQDO�3V\FKRORJ\� �������±����

6WXDUW��0����������/HDUQLQJ�WR� UHDG�WKH�ZRUGV�RQ� WKH�SDJH��7KH�FUXFLDO�UROH�RI�
HDUO\�SKRQLFV�WHDFKLQJ��,Q�/HZLV��0��	�(OOLV��6�� ��������3KRQLFV�SUDFWLFH��
UHVHDUFK�DQG�SROLF\��SS����������/RQGRQ��6DJH�3XEOLFDWLRQV�/WG��5HWULHYHG�
IURP�
KWWSV���ZZZ�QLFKG�QLK�JRY�SXEOLFDWLRQV�SXEV�QUS�'RFXPHQWV�UHSRUW�SGI

7RUJHUVRQ��&���%URRNV��*���	�+DOO��-����������$�V\VWHPDWLF�UHYLHZ�RI�WKH�UHVHDUFK�
OLWHUDWXUH�RQ� WKH� XVH� RI� SKRQLFV� LQ� WKH� WHDFKLQJ�RI� UHDGLQJ� DQG� VSHOOLQJ��
/RQGRQ��'HSDUWPHQW�IRU�(GXFDWLRQ�DQG�6NLOOV��'I(6��

8%(&� ��������0LQLPXP� VWDQGDUGV� IRU� EDVLF� HGXFDWLRQ� LQ� 1LJHULD��8QLYHUVDO�
%DVLF� (GXFDWLRQ� &RPPLVVLRQ�� 5HWULHYHG� IURP�
KWWS���ZZZ�XEHFRQOLQH�FRP�DERXWBXEHF�SKS�

8%(&� �������� 5HSRUW� RQ� TXDOLW\� DVVXUDQFH� LQ� EDVLF� HGXFDWLRQ� LQ� 1LJHULD��
8QLYHUVDO�%DVLF�(GXFDWLRQ�&RPPLVVLRQ��5HWULHYHG� -DQXDU\���������� IURP�
KWWSV���XEHFRQOLQH�FRP

8/6� �������� -ROO\� SKRQLFV� LPSDFW� UHSRUW�� 5HWULHYHG� IURP�
KWWS���XQLYHUVDOOHDUQLQJVROXWLRQV�RUJ�ZS�FRQWHQW�XSORDGV���������,PSDFW�
5HSRUW�RQ�-ROO\�3KRQLFV�$XJXVW������SGI

=RKUDEL�� 0�� �������� $Q� LQWURGXFWLRQ� WR� FRXUVH� DQG�� RU� SURJUDP� HYDOXDWLRQ��
-RXUQDO� RI� 3DQ�3DFLILF� $VVRFLDWLRQ� RI� $SSOLHG� /LQJXLVWLFV�� ������� �������
5HWULHYHG�IURP�KWWSV���ILOHV�HULF�HG�JRY�IXOOWH[W�(-�������SGI


