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7KH�LQFUHDVH�RI�WHFKQRORJ\�KDV�KDG�D�VLJQLILFDQW�LPSDFW�RQ�VRFLHW\�DV�ZHOO�DV�WHDFKLQJ�DQG

FODVVURRP�FRQWH[WV��,Q�RXU�GLJLWDOLVHG�HUD��FRPSXWHU�DVVLVWHG�ODQJXDJH�OHDUQLQJ��KHQFHIRUWK

UHIHUUHG�WR�DV�&$//��LV�D�QHZ�ZD\�WR�OHDUQ�DQG�DFTXLUH�ODQJXDJH�ZKLFK�DOORZV�IRU�OHDUQLQJ

ERWK�LQ�D�WUDGLWLRQDO�FODVVURRP�FRQWH[W��EXW�DOVR�GXULQJ�OHLVXUH�WLPH��2YHU�WKH�\HDUV��VHYHUDO

DWWHPSWV�KDYH�EHHQ�PDGH�WR�ILQG�WKH�EHVW�WHDFKLQJ�PHWKRGV��&$//�LV�RQH�VXFK�WHFKQLTXH��$V
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DXWKHQWLF�DQG�PHDQLQJIXO�DV�WHFKQRORJ\�HQDEOHV�\RX�WR�EULQJ�WKH�RXWVLGH�ZRUOG�LQWR�WKH

FODVVURRP��)XUWKHUPRUH��WKH�SRVVLELOLWLHV�RI�LQWHUDFWLQJ�ZLWK�RWKHU�VWXGHQWV�DQG�FXOWXUHV�RI�WKH

WDUJHW�ODQJXDJH�DUH�PDQ\��$V�D�WHDFKHU��\RX�FDQ�SURYLGH�WKH�VWXGHQWV�ZLWK�LQYDOXDEOH

RSSRUWXQLWLHV�WR�FRPPXQLFDWH�ZLWK�QDWLYH�VSHDNHUV�RI�(QJOLVK��RU�ZLWK�RWKHU�VWXGHQWV�RI

(QJOLVK�DV�D�IRUHLJQ�ODQJXDJH��$V�UHVHDUFKHUV�KDYH�VKRZQ��VXFK�DXWKHQWLF�DQG�PHDQLQJIXO

OHDUQLQJ�LV�D�YLWDO�FRQGLWLRQ�IRU�PRWLYDWLRQ��0F*LOO���������7KH�VWXGHQWV�VKRXOG�EH�DEOH�WR

UHODWH�DQG�XVH�WKHLU�NQRZOHGJH�JDLQHG�LQ�WKH�FODVVURRP�LQ�WKHLU�SHUVRQDO�OLIH��RXWVLGH�RI�WKH

FODVVURRP�

0RUHRYHU��$\VX��������SRLQWV�RXW�WKDW�WHFKQRORJ\�LQFRUSRUDWHG�LQ�WKH�FODVVURRP

SURYLGHV�D�EURDG�UDQJH�RI�OHDUQLQJ�DFWLYLWLHV�DQG�DXWKHQWLF�PDWHULDOV��DQG�LV�WKHUHIRUH�OLNHO\�WR

PHHW�WKH�VWXGHQWV¶�LQGLYLGXDO�QHHGV�DQG�OHDUQLQJ�SUHIHUHQFHV��$\VX��������IXUWKHU�GHVFULEHV

WKDW�WHFKQRORJ\�LQ�WKH�()/�FODVVURRP�FRXOG�QRW�RQO\�SURYLGH�SUDFWLFDO�PDWHULDO��EXW�DOVR

IXQFWLRQ�DV�D�WRRO�WR�PRWLYDWH�WKH�VWXGHQWV�DQG�WR�DFWLYDWH�WKHLU�HQJDJHPHQW�LQ�WKH�OHDUQLQJ

SURFHVV��$V�WHFKQRORJ\�FKDQJHV�DQG�HYROYHV�DW�D�UDSLG�SDFH��WKH�QHHG�WR�DGRSW�&$//�LQ�DQ

HGXFDWLRQDO�FRQWH[W�LV�FUXFLDO��6LQFH�&$//�LQFOXGHV�VHYHUDO�WHFKQLFDO�WRROV��ZH�FKRVH�WR

UHYLHZ�UHVHDUFK�FRQFHUQLQJ�WZR�W\SHV�RI�&$//�WRROV��YLGHRV�DQG�GLJLWDO�VWRU\WHOOLQJ��DQG�WKHLU

HIIHFWV�RQ�OHDUQHU�PRWLYDWLRQ��+HQFH�WKH�DLP�RI�WKLV�OLWHUDWXUH�UHYLHZ�LV�WR�SUHVHQW�DQG�GLVFXVV

D�VHOHFWLRQ�RI�H[LVWLQJ�UHVHDUFK�DQG�HYLGHQFH�LQ�WKH�ILHOG��DQG�DOVR�WR�SRLQW�IRUZDUG�WR�IXWXUH

UHVHDUFK��6LQFH�ODQJXDJH�OHDUQLQJ�DQG�PRWLYDWLRQ�DUH�FORVHO\�FRQQHFWHG��'|UQ\HL���������LW�LV

RI�JUHDW�LQWHUHVW�WR�H[SORUH�ZKDW�NLQG�RI�ODQJXDJH�WHDFKLQJ�DQG�PDWHULDO�FDQ�LPSURYH�VWXGHQWV¶

PRWLYDWLRQ�
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LV�SURYLGHG�LQ�WKH�EDFNJURXQG�VHFWLRQ�DV�LW�LV�LPSRUWDQW�WR�GHILQH�DQG�GLVFXVV�WKH�FRQFHSWV�DQG

WKHRULHV�LQ�WKH�VWXGLHV�UHYLHZHG��6LQFH�PRWLYDWLRQ�LV�WKH�NH\�GHQRPLQDWRU�LQ�WKH�VWXGLHV��ZH

ZLOO�EHJLQ�E\�GHILQLQJ�WKLV�DVSHFW�RI�ODQJXDJH�OHDUQLQJ��DQG�LWV�GHYHORSPHQW�RYHU�WKH�\HDUV�
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RUGHU�WR�FUHDWH�WKH�EHVW�SRVVLEOH�OHDUQLQJ�HQYLURQPHQW�IRU�WKH�VWXGHQWV��6NROYHUNHW�������

VWUHVVHV�WKH�LPSRUWDQFH�WKDW�ERWK�WHDFKHUV�DQG�VWXGHQWV�QHHG�WKH�DGHTXDWH�FRPSHWHQFH�WR�EH

DEOH�WR�GHDO�HIIHFWLYHO\�ZLWK�WKH�LQFUHDVH�DQG�GHYHORSPHQW�RI�GLJLWDOLVDWLRQ�LQ�VFKRRO�

+RZHYHU��WHFKQRORJLFDO�FRPSHWHQFH�LV�QRW�HQRXJK��WKHUH�DOVR�QHHGV�WR�EH�DQ�XQGHUVWDQGLQJ�RI
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FRXQWU\�LQ�WKH�ZRUOG�DW�DGRSWLQJ�DQG�WDNLQJ�DGYDQWDJH�RI�WKH�SRVVLELOLWLHV�RI�GLJLWDOLVDWLRQ��,Q

DFFRUGDQFH�ZLWK�WKLV�VWDWHPHQW�DQG�JRDO��LW�LV�RI�JUHDW�LPSRUWDQFH�WR�LQYHVWLJDWH�WKH

RSSRUWXQLWLHV�SURYLGHG�E\�FRPSXWHU�DVVLVWHG�ODQJXDJH�OHDUQLQJ��VXFK�DV�YLGHRV�DQG�GLJLWDO

VWRU\WHOOLQJ��ZKLFK�FRQVWLWXWH�WKH�IRFXV�RI�WKLV�UHYLHZ�
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IRUHLJQ�ODQJXDJH�DFTXLVLWLRQ��DQG�LW�LV�JHQHUDOO\�DFNQRZOHGJHG�E\�UHVHDUFKHUV�DQG�WKHRULHV

WKDW�PRWLYDWLRQ�LV�DQ�HVVHQWLDO�IDFWRU�IRU�ORQJWHUP�/��DWWDLQPHQW��'|UQ\HL���������$V�VWDWHG�E\

+DUPHU���������PRWLYDWLRQ�LV�³VRPH�NLQG�RI�LQWHUQDO�GULYH�ZKLFK�SXVKHV�VRPHRQH�WR�GR�WKLQJV

LQ�RUGHU�WR�DFKLHYH�VRPHWKLQJ´��+DUPHU��������S�������7KH�FRPSRQHQWV�RI�PRWLYDWLRQ�KDYH

EHHQ�GLYLGHG�LQWR�H[WHUQDO�DQG�LQWHUQDO�VRXUFHV��RU�LQ�RWKHU�ZRUGV�UHIHUUHG�WR�DV H[WULQVLF DQG

LQWULQVLF PRWLYDWLRQ��$FFRUGLQJ�WR�+DUPHU��������WKH IRUPHU�LV�GHVFULEHG�DV�PRWLYDWLRQ

FRPLQJ�IURP�WKH�RXWVLGH��ZKHUHDV�WKH�ODWWHU�DV�PRWLYDWLRQ�VWHPPLQJ�IURP�ZLWKLQ�WKH

LQGLYLGXDO��([WULQVLF�PRWLYDWLRQ�LV�WKH�RXWFRPH�RI�DQ\�RXWVLGH�VRXUFH�ZKLFK�DIIHFWV�WKH

LQGLYLGXDO¶V�PRWLYDWLRQ��VRPH�H[DPSOHV�DUH�HFRQRPLF�IDFWRUV��WKH�KRSH�WR�JDLQ�ILQDQFLDO

EHQHILWV�IURP�GRLQJ�VRPHWKLQJ��WKH�QHHG�WR�UHFHLYH�D�SDVV�RQ�DQ�H[DPLQDWLRQ�LQ�RUGHU�WR�EH

DFFHSWHG�LQWR�D�FHUWDLQ�XQLYHUVLW\��RU�EH�SURPRWHG�WR�D�KLJKHU�SRVLWLRQ�DW�ZRUN��,QWULQVLF

PRWLYDWLRQ�LV�WKXV�WKH�FRXQWHUSDUW�WR�H[WULQVLF�PRWLYDWLRQ��VLQFH�LW�UHIHUV�WR�WKH�LQGLYLGXDO¶V

LQWHUQDO�QHHG�DQG�GHVLUH�WR�DFKLHYH�VRPHWKLQJ��)RU�H[DPSOH��ZKHQ�OHDUQLQJ�D�ODQJXDJH��WKH

OHDUQHU�ZKR�SRVVHVVHV�LQWULQVLF�PRWLYDWLRQ�LV�JHQHUDOO\�DFWLYH�DQG�HQMR\V�WKH�OHDUQLQJ�SURFHVV�

+DUPHU��������FODLPV�WKDW�LQWULQVLF�PRWLYDWLRQ�\LHOGV�EHWWHU�UHVXOWV�WKDQ�H[WULQVLF�PRWLYDWLRQ�

VLQFH�LQWULQVLF�PRWLYDWLRQ�LV�VWURQJHU�DQG�SURGXFHV�D�ORQJ�WHUP�DVSLUDWLRQ�WR�OHDUQ�

2WKHU�GHILQLWLRQV�RI�PRWLYDWLRQ��DV�SURSRVHG�E\�*DUGQHU�DQG�/DPEHUW��������DUH

LQWHJUDWLYH DQG LQVWUXPHQWDO PRWLYDWLRQ��7KH\�FODLP WKDW�LQWHJUDWLYH�PRWLYDWLRQ�FRQFHUQV�WKH

OHDUQHU¶V�GHVLUH�DQG�ZLOOLQJQHVV�WR�EHFRPH�D�PHPEHU�RI�WKH�FRPPXQLW\�RI�WKH�WDUJHW�ODQJXDJH�

7KH\�DLP�WR�OHDUQ�WKH�ODQJXDJH�LQ�RUGHU�WR�IXQFWLRQ�LQ�DQG�FRQWULEXWH�WR�WKH�VRFLHW\��DQG�WKXV

EH�D�SDUW�RI�LWV�FXOWXUH��,QVWUXPHQWDO�PRWLYDWLRQ�FRQFHUQV�WKH�H[WHUQDO�EHQHILWV�RI�OHDUQLQJ�D

ODQJXDJH��IRU�H[DPSOH�UHFHLYLQJ�UHZDUGV�LQ�IRUPV�RI�PRQH\�RU�JRRG�JUDGHV��*DUGQHU�	

/DPEHUW��������

&RRN��������GLVFXVVHV�PRWLYDWLRQ�LQ�UHODWLRQ�WR�WHDFKLQJ��DQG�DUJXHV�WKDW�LW�SRVHV�D

GLIILFXOW\�WR�OHDUQ�D�VHFRQG�ODQJXDJH�LQ�D�FODVVURRP�FRQWH[W�LI�WKH�VWXGHQWV�GR�QRW�KDYH

LQVWUXPHQWDO�QRU�LQWHJUDWLYH�PRWLYDWLRQ��,W�SRVHV�DQ�HYHQ�ELJJHU�ULVN�WR�WKH�PRWLYDWLRQ�RI

ODQJXDJH�OHDUQLQJ�LI�WKH�VWXGHQWV�KDYH�QHJDWLYH�DWWLWXGHV�WRZDUGV�EL�RU�PXOWLOLQJXDOLVP��7KXV�
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PRWLYDWLRQ�DQG�ODQJXDJH�OHDUQLQJ�DUH�FORVHO\�UHODWHG��&RRN��������IXUWKHU�UHSRUWV�DERXW�WKH

LQWHUHVW�EXLOGLQJ�WRZDUGV�WKH�/��WKDW�WHDFKHUV�QHHG�WR�GR�LQ�RUGHU�WR�SURPRWH�WKH�VWXGHQWV¶

HQJDJHPHQW�DQG�NHHS�WKHP�PRWLYDWHG�LQ�WKH�OHDUQLQJ�SURFHVV��6WXGHQWV�KDYH�GLIIHUHQW

EDFNJURXQGV�DQG�GLIIHUHQW�ZD\V�RI�YLHZLQJ�WKH�WDUJHW�ODQJXDJH�DQG�WKH�VRFLHW\�DVVRFLDWHG

ZLWK�LW��VRPHWKLQJ�WHDFKHUV�QHHG�WR�FRQVLGHU��'LIIHUHQW�DWWLWXGHV�DQG�YLHZV�PD\�WKHUHIRUH

DIIHFW�WKH�PRWLYDWLRQ��&RRN��������

���������.HOOHU¶V�$5&6�0RWLYDWLRQDO�0RGHO

6RPH�RI�WKH�VWXGLHV�SUHVHQWHG�LQ�WKLV�OLWHUDWXUH�UHYLHZ�XVH�WKH�$5&6�PRGHO�E\�.HOOHU�������

DV�D�WRRO�WR�PHDVXUH�PRWLYDWLRQ��7KH�PDLQ�SXUSRVH�RI�WKH�PRGHO�LV�WR�VXVWDLQ�PRWLYDWLRQ

DPRQJ�SHRSOH�RQ�GLIIHUHQW�OHYHOV��DQG�WR�SURYLGH�D�PHWKRG�IRU�LPSURYLQJ�PRWLYDWLRQ�LQ�WKH

OHDUQLQJ�SURFHVV��7KH�$5&6�PRGHO�RI�PRWLYDWLRQ�ZDV�GHYHORSHG�LQ�WKH�ODWH�����V�E\�-RKQ

.HOOHU��DQG�KDV�VLQFH�WKHQ�EHHQ�XVHG�E\�VHYHUDO�UHVHDUFKHUV�LQ�WKH�PRWLYDWLRQ�ILHOG��7KH�PRGHO

KDV�GHYHORSHG�DQG�LPSURYHG�VLQFH�WKH�VHYHQWLHV��DQG�RYHU�WLPH�IRXU�PDLQ�FDWHJRULHV�KDYH

HPHUJHG��$5&6�LV�EDVHG�RQ�WKHVH�IRXU�FDWHJRULHV�ZKLFK�DUH�DWWHQWLRQ��UHOHYDQFH��FRQILGHQFH�

DQG�VDWLVIDFWLRQ��7KHVH�DUH�WKH�IRXU�FRQGLWLRQV�IRU�SHRSOH�WR�EHFRPH�DQG�UHPDLQ�PRWLYDWHG�

DFFRUGLQJ�WR�.HOOHU��������

)LUVWO\��WKH�DWWHQWLRQ�FRPSRQHQW�FRQFHUQV�WKH�PRWLYDWLRQDO�HOHPHQW�WR�DFTXLUH�DQG�WR

VXVWDLQ�DWWHQWLRQ��RU�DV�.HOOHU�VWDWHV�³$V�DQ�HOHPHQW�RI�OHDUQLQJ��WKH�FRQFHUQ�LV�IRU�GLUHFWLQJ

DWWHQWLRQ�WR�WKH�DSSURSULDWH�VWLPXOL´��.HOOHU��������S������6HFRQGO\��WKH�UHOHYDQFH�FRQGLWLRQ

FRQFHUQV�WKH�TXHVWLRQ�RI�KRZ�DQG�ZK\�WKH�PDWHULDO�LV�UHOHYDQW�WR�WKH�OHDUQHU��7R�FODULI\�

VRPHWLPHV�VWXGHQWV�WHQG�WR�DVN�ZK\�WKH\�KDYH�WR�OHDUQ�D�FHUWDLQ�PDWWHU��DQG�LI�WHDFKHUV�FDQQRW

UHVSRQG�WR�WKDW��WKH\�DUH�IDFLQJ�D�UHOHYDQFH�SUREOHP��7KHUHIRUH��LQ�RUGHU�WR�DFKLHYH�DQG

VXVWDLQ�PRWLYDWLRQ��UHOHYDQFH�LV�DQ�LPSRUWDQW�FRPSRQHQW��ERWK�LQ�WKH�FRQWHQW�LWVHOI�EXW�DOVR�LQ

KRZ�WKH�FRQWHQW�LV�FRQYH\HG�DQG�WDXJKW�WR�WKH�OHDUQHUV��0RYLQJ�RQ�WR�WKH�WKLUG�FRQGLWLRQ�

FRQILGHQFH��ZKLFK�LV�D�KLJKO\�FHQWUDO�IDFWRU�IRU�PRWLYDWLRQ��.HOOHU��������H[SODLQV�WKDW�D�ORZ

GHJUHH�RI�FRQILGHQFH�SRVHV�D�ULVN�IRU�WKH�PRWLYDWLRQDO�OHYHO��7KH�PRWLYDWLRQ�WHQGV�WR�EH�ORZ�LI

WKH�FRQILGHQFH�OHYHO�LV�ORZ��0RUHRYHU��IHDU�RI�IDLOXUH�LV�DOVR�PRUH�FRPPRQ�DPRQJ�ORZ

FRQILGHQW�VWXGHQWV��ZKLFK�FRXOG�EH�DQ�REVWDFOH�LQ�WKH�OHDUQLQJ�SURFHVV��)LQDOO\��WKH�IRXUWK

FRQGLWLRQ�FRQFHUQV�WKH�PDWWHU�RI�VDWLVIDFWLRQ��7R�IHHO�VDWLVILHG�DQG�JRRG�DERXW�\RXU

�



DFKLHYHPHQWV�LV�D�FUXFLDO�HOHPHQW�RI�PRWLYDWLRQ��.HOOHU��������DUJXHV�WKDW�WKH�VWXGHQW�PRVW

FRPPRQO\�IHHOV�PRWLYDWHG�LI�WKH�WDVN��JRDO�DQG�UHZDUG�DUH�H[SOLFLWO\�VWDWHG�

7R�VXPPDULVH�WKLV�VHFWLRQ�FRQFHUQLQJ�WKH�$5&6�PRGHO��WKH�PRGHO�LV�EXLOW�XSRQ�WKH

LGHD�WKDW�WKHVH�IRXU�FRPSRQHQWV�DUH�NH\�HOHPHQWV�RI�OHDUQLQJ��ZKLFK�FDQ�LPSURYH�PRWLYDWLRQ�

7KH�SXUSRVH�RI�WKH�PRGHO�LV�WKXV�WR�LPSURYH�DQG�VXVWDLQ�PRWLYDWLRQ�DPRQJ�OHDUQHUV��DQG�DOVR

WR�SURYLGH�D�WRRO�IRU�WHDFKHUV�LQ�NQRZLQJ�KRZ�WR�JXLGH�WKH�VWXGHQWV�WR�EHFRPH�PRUH

PRWLYDWHG��$V�VWDWHG�SUHYLRXVO\��WKH�$5&6�PRGHO�KDV�EHHQ�DSSOLHG�DV�D�PHWKRG�WR�PHDVXUH

PRWLYDWLRQ�LQ�VRPH�RI�WKH�VWXGLHV�SUHVHQWHG�LQ�WKLV�OLWHUDWXUH�UHYLHZ��ZKLFK�HQDEOHV�XV�WR

REVHUYH�KRZ�WKH�PRGHO�FDQ�EH�XVHG�SUDFWLFDOO\��7KH�VWXGLHV�UHOLHG�RQ�SUH��DQG�SRVW�WHVWV�VXFK

DV�VHOI�UHSRUWHG�TXHVWLRQQDLUHV��H�J��7KH�0RWLYDWHG�6WUDWHJLHV�IRU�/HDUQLQJ�4XHVWLRQQDLUH

�06/4��ZKLFK�DORQJ�RWKHU�SHUHPLWHUV�DUH�XVHG�WR�PHDVXUH�VWXGHQW¶V�PRWLYDWLRQDO

RULHQWDWLRQV��DV�ZHOO�DV�LQWHUYLHZV�WR�JDWKHU�GDWD�

���������&RPSXWHU�$VVLVWHG�/DQJXDJH�/HDUQLQJ��&$//�

&RPSXWHU�DVVLVWHG�ODQJXDJH�OHDUQLQJ��DOVR�NQRZQ�DV�&$//��LV�DQ�XPEUHOOD�WHUP�IRU�WKH�XVH�RI

WHFKQLFDO�DLGV�LQ�ODQJXDJH�VWXGLHV��$V�D�UHVHDUFK�ILHOG��&$//�KDV�UHFHLYHG�DQ�LQFUHDVH�LQ

LQWHUHVW�RYHU�WKH�ODVW�IHZ�\HDUV��DQG�UHVHDUFKHUV�LQ�WKH�DUHD�KDYH�WULHG�WR�LGHQWLI\�LWV�EHQHILWV

DQG�OLPLWDWLRQV��7KH�RULJLQV�RI�&$//�PHWKRGV�FDQ�EH�WUDFHG�EDFN�WR�WKH�����V�ZKHQ�HDUO\

FRPSXWHUV�ZHUH�XVHG�VSDUVHO\�DW�VRPH�XQLYHUVLWLHV�

:DUVFKDXHU�DQG�+HDOH\������� GLYLGH�WKH�KLVWRU\�RI &$//�LQWR�WKUHH�PDLQ�VWDJHV��7KH

ILUVW�VWDJH�LV�NQRZQ�DV %HKDYLRULVWLF�&$//��ZKLFK ZDV�LPSOHPHQWHG�LQ�WKH��������V�DQG

PDGH�XVH�RI�FRPSXWHUV�DV�PHDQV�WR�OHDUQ�E\�UHSHWLWLRQ��VR�FDOOHG�GULOO�DQG�NLOO�H[HUFLVHV��7KH

VHFRQG� FRPPXQLFDWLYH�&$//��ZDV�LQWURGXFHG�LQ�WKH ODWH�����V�WR���V�GXULQJ�ZKLFK�WLPH

&$//�ZDV�XVHG�LQ�D�PXFK�OHVV�VWULFW�PDQQHU�DQG�PHDQW�WR�HQFRXUDJH�VWXGHQWV�WR�WDNH�ULVNV

DQG�H[SORUH�WR�ILQG�SDWWHUQV�LQ�WKH�ODQJXDJH�ZKLFK�WKH\�ZHUH�VWXG\LQJ��7KH�WKLUG�VWDJH�LV

UHIHUUHG�WR�DV LQWHJUDWLYH�&$// DQG�ZDV�LQLWLDWHG GXULQJ�WKH�ODWH�����V�DQG�HDUO\�����V�

,QWHJUDWLYH�&$//�FDPH�DV�D�UHVXOW�RI�HPHUJLQJ�FULWLFLVP�VXUURXQGLQJ�ERWK�WKH�HDUOLHU�YHUVLRQV

RI�&$//��DV�WKH\�ERWK�UHOLHG�RQ�WKHRULHV�RI�WHDFKLQJ�WKDW�ZHUH�GHHPHG�REVROHWH� DV�ZHOO�DV�WKH

HPHUJHQFH�RI�D�PRUH�VRFLR�FRJQLWLYH�YLHZ�RQ�WHDFKLQJ��$V�PRUH�HPSKDVLV�ZDV�SODFHG�RQ�WKH

LPSRUWDQFH�RI�XVLQJ�GLIIHUHQW�VNLOOV��DQG�DSSOLFDELOLW\�RI�WKH�ODQJXDJH�LQ�VWXGHQWV¶�GDLO\�OLIH�

�



WKH�XVH�RI�&$//�FKDQJHG�IURP�VSRUDGLF�YLVLWV�WR�D�FRPSXWHU�ODE�RQFH�D�ZHHN�LQWR�D

FRQWLQXRXV�SDUW�RI�ODQJXDJH�OHDUQLQJ�

6LQFH�:DUVFKDXHU�DQG�+HDOH\V¶�DUWLFOH�ZDV�SXEOLVKHG�LQ�������WKH�LPSOHPHQWDWLRQ�RI

&$//�PHWKRGV�LQ�WHDFKLQJ�KDYH�JRQH�WKURXJK�D�UDGLFDO�HYROXWLRQ�DQG�&$//�PHWKRGV�DUH

QRZ�IUHTXHQWO\�XVHG�LQ�FODVVURRPV�DOO�RYHU�WKH�ZRUOG��7RGD\��WKH�WHUP�&$//�PHWKRGV�GRHV

QRW�RQO\�OHQG�LWVHOI�WR�WKH�XVH�RI�FRPSXWHUV�EXW�FDQ�LQFOXGH�D�YDULHW\�RI�WHFKQRORJ\��VXFK�DV

PRELOH�DVVLVWHG�ODQJXDJH�OHDUQLQJ��DOVR�NQRZQ�XQGHU�WKH�DEEUHYLDWLRQ�0$//�

���������9LGHRV�DV�D�0RWLYDWLQJ�)DFWRU�IRU�/DQJXDJH�/HDUQLQJ

7KH�PDQ\�XVHV�RI�YLGHRV�LQ�WKH�FODVVURRP KDYH�SURYHQ WR�EH�DGYDQWDJHRXV�LQ�VWXGHQWV¶

PRWLYDWLRQ�WR�OHDUQ�(QJOLVK��DV�WKH�ILQGLQJV�RI�WKH�VWXGLHV�LQFOXGHG�LQ�WKLV�UHYLHZ�VKRZ��9LGHRV

DUH�XELTXLWRXV�WRGD\��DQG�PRVW�VWXGHQWV�KDYH�JURZQ�XS�VXUURXQGHG�E\�GLIIHUHQW�NLQGV�RI�YLGHR

PDWHULDOV�LQ�(QJOLVK��VXFK�DV�PRYLHV��79�VHULHV��<RX7XEH��DQG�RWKHU�VRFLDO�PHGLD�YLGHRV�

%URZQ�DQG�/HH��������FODLP�WKDW�YLGHRV�SURYLGH�D�JUHDW�ODQJXDJH�LQSXW�LQ�DQ�DXWKHQWLF�DQG

IUXLWIXO�FRQWH[W��7KH�XVH�RI�DXGLR�YLVXDO�LQSXW�HQDEOHV�WKH�OHDUQHU�WR�XVH�VHYHUDO�VHQVHV

VLPXOWDQHRXVO\��LQ�WKLV�FDVH�OLVWHQLQJ�DQG�ZDWFKLQJ��ZKLFK�EHQHILWV�ODQJXDJH�DFTXLVLWLRQ

�%URZQ�	�/HH��������

,Q�DFFRUGDQFH�ZLWK�%URZQ�DQG�/HH���������+DUPHU��������VWDWHV�WKH�EHQHILWV�RI�YLGHRV

LQFRUSRUDWHG�LQ�WKH�FODVVURRP�DV�D�PRWLYDWLQJ�IHDWXUH�WR�OHDUQ��DV�WKH�VWXGHQWV�DUH�H[SRVHG�WR

ERWK�PRYLQJ�YLVXDO�DQG�DXGLWRU\�HOHPHQWV��ZKLFK�LQFUHDVHV�WKH�LQWHUHVW�DQG�PRWLYDWLRQ�

0RUHRYHU��0F*LOO��������FODLPV�WKDW�DXWKHQWLFLW\�LV�D�NH\�IDFWRU�IRU�ODQJXDJH�OHDUQLQJ�DQG

PRWLYDWLRQ��DQG�WKH�LPSOHPHQWDWLRQ�RI�YLGHRV�DOORZV�WHDFKHUV�WR�EULQJ�WKH�RXWVLGH�ZRUOG�LQWR

WKH�FODVVURRP��KHQFH�FUHDWLQJ�D�PRWLYDWLRQDO�HQYLURQPHQW�IRU�WKH�OHDUQHUV�

+RZHYHU��YLGHRV�KDYH�QRW�DOZD\V�EHHQ�DQ�REYLRXV�FKRLFH�LQ�IRUHLJQ�ODQJXDJH�WHDFKLQJ

DQG�OHDUQLQJ��VLQFH�WKH\�KDYH�QRW�DOZD\V�EHHQ�DV�DFFHVVLEOH�DV�WKH\�DUH�WRGD\��&RPSXWHUV�DQG

WKH�,QWHUQHW�FRQWULEXWH�WR�DQ�LQILQLWH�VRXUFH�RI�GLIIHUHQW�YLGHR�PDWHULDOV�WKDW�FDQ�EH�XVHG�IRU

SHGDJRJLFDO�SXUSRVHV�LQ�ODQJXDJH�OHDUQLQJ�DQG�WHDFKLQJ��,Q�WKH�FXUUHQW�UHYLHZ��WKH�IRFXV�ZLOO

EH�RQ�YLHZLQJ�DQG�FUHDWLQJ�YLGHRV��VLQFH�WKH�VWXGLHV�SUHVHQWHG�IRFXV�RQ�WKRVH�WZR�PHWKRGV�

�



���������6WRU\WHOOLQJ�DV�D�0RWLYDWLQJ�)DFWRU�IRU�/DQJXDJH�/HDUQLQJ

'LJLWDO�VWRU\WHOOLQJ��IURP�KHUHRQ�UHIHUUHG�WR�DV�'67��EXLOGV�XSRQ�WUDGLWLRQDO�QRQ�GLJLWDO

VWRU\WHOOLQJ�DV�D�WRRO�LQ�ODQJXDJH�OHDUQLQJ��'67�PDNHV�XVH�RI�WKH�WHFKQRORJLFDO�DGYDQFHV�RI

UHFHQW�\HDUV�E\�LQFRUSRUDWLQJ�&$//�LQWR�DQ�DOUHDG\�H[LVWLQJ�PHWKRG�RI�WHDFKLQJ�

6WRU\WHOOLQJ�DOORZV�WKH�OHDUQHUV�IUHHGRP�RI�FUHDWLRQ�PRUH�H[SOLFLWO\�WKDQ�PDQ\

WUDGLWLRQDO�PHWKRGV�RI�ODQJXDJH�WHDFKLQJ��(QFRXUDJLQJ�FUHDWLYLW\��VWRU\WHOOLQJ�HQDEOHV�OHDUQHUV

WR�LQFRUSRUDWH�WKHLU�RZQ�H[SHULHQFHV��LGHDV�DQG�WKRXJKWV�LQWR�WKHLU�SURMHFWV�ZKLFK�ERRVWV

FRQILGHQFH��RQH�RI�WKH�NH\�IDFWRUV�WR�LQFUHDVH�PRWLYDWLRQ�DFFRUGLQJ�WR�.HOOHU��������

7UDGLWLRQDO�VWRU\WHOOLQJ�LV�FRQVLGHUHG�WR�EH�D�XVHIXO�ZD\�WR�ERRVW�FUHDWLYLW\�LQ�OHDUQHUV��ZKLFK

LQFUHDVHV�PRWLYDWLRQ� :DMQU\E��������DUJXHV�WKDW�WKH G\QDPLF�QDWXUH�RI�VWRULHV�LQVSLUHV

PRWLYDWLRQ��DV�WKH\�UHTXLUH�DFWLYH�SDUWLFLSDWLRQ�ZKLOH�WKHLU�PHDQLQJ�DQG�FRQWHQW�GUDZV�WKH

OLVWHQHU�LQWR�WKH�VWRU\�

7KH�SURFHVV�RI�'67�FORVHO\�UHVHPEOHV�WKDW�RI�WUDGLWLRQDO�QRQ�GLJLWDO�VWRU\WHOOLQJ�

7KHUH�LV�D�KHDY\�IRFXV�RQ�SODQQLQJ�WKH�GLUHFWLRQ�RI�WKH�VWRU\��DV�ZHOO�DV�WKH�ODQJXDJH�WKDW�ZLOO

EH�XVHG��DQG�WKH�VWUXFWXUH�RI�LW��7R�PDNH�WKH�SODQQLQJ�SURFHVV�PRUH�FRPSUHKHQVLEOH��D�ORW�RI

'67�SURMHFWV�LQFOXGH�WKH�PDNLQJ�RI�D�VWRU\ERDUG��6WRU\ERDUGV�DUH�IUDPH�E\�IUDPH�SLFWXUHV�LQ

ZKLFK�WKH�OHDUQHU�SODQV�WKHLU�VWRU\�LQ�GHWDLO��WKH�VWRU\ERDUG�WKHQ�VHUYHV�DV�D�EOXHSULQW�IRU�WKH

ILQDO�SURMHFW��,Q�WKH�VWXGLHV�PHQWLRQHG�LQ�WKLV�UHYLHZ�WKH�ILQDO�SURMHFW�ZDV�WR�FUHDWH�D�GLJLWDO

VWRU\�LQ�WKH�IRUP�RI�D�YLGHR�

�������$LP�DQG�UHVHDUFK�TXHVWLRQ

7KH�DLP�RI�WKLV�OLWHUDWXUH�UHYLHZ�LV�WR�SUHVHQW�DQG�HYDOXDWH�UHVHDUFK�LQ�WKH�&$//�DQG

PRWLYDWLRQ�ILHOG�RI�ODQJXDJH�OHDUQLQJ��DQG�KRZ�&$//�PHWKRGV�LPSOHPHQWHG�LQ�WHDFKLQJ

DIIHFW�VWXGHQWV¶�PRWLYDWLRQ�WR�OHDUQ�(QJOLVK��7KH�&$//�PHWKRGV�WKDW�ZH�FKRVH�WR�LQFOXGH�DUH

YLGHRV�DQG�GLJLWDO�VWRU\WHOOLQJ��DQG�WKH�TXHVWLRQ�ZH�H[SORUH�LV�KRZ�WKH�LPSOHPHQWDWLRQ�RI

WKHP�FDQ�DIIHFW�VWXGHQWV¶�PRWLYDWLRQDO�OHYHO��:H�DOVR�VHHN�WR�LGHQWLI\�D�JDS�LQ�FRQWHPSRUDU\

UHVHDUFK��DQG�VXJJHVWLRQV�RI�KRZ�WR�ILOO�WKDW�JDS�ZLWK�IXUWKHU�UHVHDUFK�ZLOO�EH�GLVFXVVHG�LQ�WKH

ODVW�VHFWLRQ�RI�WKH�UHYLHZ�

�



�������0HWKRG

7KH�VHOHFWLRQ�RI�DUWLFOHV�LQFOXGHG�LQ�WKLV�OLWHUDWXUH�UHYLHZ�DUH�EDVHG�RQ�UHVHDUFK�LQYHVWLJDWLQJ

WZR�W\SHV�RI�&$//�PHWKRGV��DQG�WKHLU�HIIHFWV�RQ�PRWLYDWLRQ��6LQFH�&$//�LV�D�EURDG�UHVHDUFK

ILHOG�ZH�KDG�WR�GHOLPLW�WKH�DUHD�WR�PDNH�LW�IHDVLEOH��7KHUHIRUH��GXH�WR�RXU�LQWHUHVWV��ZH�FKRVH

WR�LQFOXGH�YLGHRV�DQG�GLJLWDO�VWRU\WHOOLQJ�DV�&$//�PHWKRGV��DQG�KRZ�WKHVH�FDQ�DIIHFW

VWXGHQWV¶�PRWLYDWLRQ�WR�OHDUQ�(QJOLVK�DV�D�IRUHLJQ�ODQJXDJH��2XU�SULPH�IRFXV�IRU�WKLV�UHYLHZ

ZHUH�VWXGLHV�ZKLFK�LQYROYHG�VWXGHQWV�LQ�RU�DURXQG�WKHLU�HDUO\�WHHQV��H[FHSW�IRU�WKH�VWXG\�E\

-XQJ��������LQ�ZKLFK�WKH�SDUWLFLSDQWV�ZHUH�EHWZHHQ�������\HDU�ROG��,W�LV�LQWHUHVWLQJ�IURP�RXU

SRLQW�RI�YLHZ�VLQFH�ZH�ZLOO�EH�WHDFKLQJ�WKLV�DJH�DQG�OHYHO�DV�IXWXUH�WHDFKHUV��+RZHYHU��ZH

GHFLGHG�WR�LQFOXGH�D�IHZ�VWXGLHV�WKDW�GHYLDWHG�IURP�WKH�DJH�OLPLW�DV�ZH�IRXQG�WKHP�WR�EH

UHOHYDQW�WR�WKH�VXEMHFW�GHVSLWH�WKH�VOLJKWO\�ROGHU�DJH�RI�WKH�SDUWLFLSDQWV��)RU�WKLV�SDSHU��WHQ�SHHU

UHYLHZHG�VWXGLHV�DUH�LQFOXGHG�ZKLFK�ZHUH�ORFDWHG�XVLQJ�WKH�GDWDEDVHV�6XSHUVHDUFK��(5,&��DQG

*RRJOH�6FKRODU��7R�LGHQWLI\�UHOHYDQW�VWXGLHV��ZH�XVHG�WKH�IROORZLQJ�VHDUFK�WHUPV� PRWLYDWLRQ�

YLGHRV��GLJLWDO�VWRU\WHOOLQJ��FRPSXWHU�DVVLVWHG�ODQJXDJH�OHDUQLQJ��&$//��(QJOLVK�DV�D�IRUHLJQ

ODQJXDJH��(QJOLVK�DV�D�VHFRQG�ODQJXDJH��()/��(6/� 6RPH�VWXGLHV��IRU�H[DPSOH�-XQJ�������

ZDV�IRXQG�WKURXJK�WKH�³VQRZEDOO�WHFKQLTXH´��DV�H[SODLQHG�E\�5LGOH\���������ZKLFK�PHDQV

H[SORULQJ�WKH�ELEOLRJUDSK\�RI�D�FKRVHQ�VWXG\�DQG�IROORZ�XS�VRPH�RI�WKHLU�UHIHUHQFHV�

,Q�RUGHU�WR�NHHS�WKH�UHYLHZ�DV�XS�WR�GDWH�DV�SRVVLEOH��QR�VWXGLHV�ROGHU�WKDQ�WHQ�\HDUV

ZHUH�FKRVHQ��WKXV�VWXGLHV�EHIRUH������ZHUH�H[FOXGHG��0RVW�RI�WKH�HPSLULFDO�VWXGLHV�LQ�WKH

OLWHUDWXUH�UHYLHZ�VHFWLRQ�DUH�VWXGLHV�IURP�$VLD��VXFK�DV�-DYD��7DLZDQ��6RXWK�.RUHD��EXW�DOVR

RQH�IURP�(XURSH��7XUNH\��(UODQJJD���������:H�ZHUH�QRW�DEOH�WR�ILQG�DQ\�VWXGLHV�WKDW�KDG�EHHQ

FRQGXFWHG�LQ�6ZHGHQ�UHJDUGLQJ�YLGHRV�DQG�GLJLWDO�VWRU\WHOOLQJ�DQG�WKHLU�UHODWLRQ�WR�PRWLYDWLRQ�

����/LWHUDWXUH�5HYLHZ

,Q�WKLV�VHFWLRQ��ZH�SUHVHQW�DQG�GLVFXVV�WHQ�HPSLULFDO�VWXGLHV�IURP������������DQG�WKHLU�UHVXOWV�

7KH�UHVHDUFKHUV�RI�WKH�VWXGLHV�KDYH�ORRNHG�LQWR�WKH�XVH�RI�YLGHRV�DQG�GLJLWDO�VWRU\WHOOLQJ�LQ�DQ

()/�FODVVURRP�VHWWLQJ��DQG�WKHLU�HIIHFWV�RQ�OHDUQHUV¶�PRWLYDWLRQ�WRZDUGV�OHDUQLQJ�(QJOLVK�

7ZR�PDLQ�WKHPHV�KDYH�HPHUJHG�GXULQJ�WKH�SURFHVV�RI�UHDGLQJ�WKH�HPSLULFDO�VWXGLHV��DQG�WKH\

�



ZLOO�EH�FDWHJRULVHG�LQWR�WKH�IROORZLQJ�VHFWLRQV��YLGHRV�DQG�PRWLYDWLRQ��DQG�GLJLWDO�VWRU\WHOOLQJ

DQG�PRWLYDWLRQ��'XH�WR�WKH�QDWXUH�RI�WKH�VWXGLHV�WKH�PDQQHU�RI�SUHVHQWDWLRQ�VOLJKWO\�GLIIHUV

EHWZHHQ�WKH�WZR��$V�WKH�PHWKRGV�XVHG�LQ�WKH�VWXGLHV�UHJDUGLQJ�'67�DUH�PXFK�PRUH

KRPRJHQRXV�WKDQ�WKRVH�RQ�YLGHR��ZH�FKRVH�WR�WUHDW�WKHP�DFFRUGLQJO\��/DVWO\��LQ�WKH�GLVFXVVLRQ

VHFWLRQ��WKH�UHVXOWV�RI�WKH�VWXGLHV�ZLOO�EH�FRPSDUHG�DQG�SUREOHPDWL]HG��DORQJ�ZLWK�WKH

SHGDJRJLFDO�LPSOLFDWLRQV�

������9LGHRV�DQG�0RWLYDWLRQ

7KH�HPSLULFDO�VWXGLHV�UHYLHZHG�LQ�WKLV�VHFWLRQ�FRQFHUQ�WKH�XVH�RI�YLGHRV�DQG�WKHLU�SRWHQWLDO

HIIHFWV�RQ�VWXGHQWV¶�PRWLYDWLRQ�WR�OHDUQ�(QJOLVK��6LQFH�YLGHRV�FDQ�EH�XVHG�LQ�PDQ\�GLIIHUHQW

ZD\V��WKH�VWXGLHV�LQFOXGHG�KHUH�KDYH�LQYHVWLJDWHG�WKH�RXWFRPHV�IURP�ZDWFKLQJ�YLGHRV��3DUN�	

-XQJ��������3DUDPLWKD�HW�DO����������DQG�DOVR�ZKHQ�VWXGHQWV�KDYH�FUHDWHG�YLGHRV�RI�WKHLU�RZQ

LQ�YLGHR�EDVHG�SURMHFWV��-XQJ��������(UODQJJD��������+XDQJ���������)LUVWO\��WKH�VWXGLHV�ZKLFK

LQYHVWLJDWHG�WKH�PHWKRG�RI�YLHZLQJ�YLGHRV�WR�HQKDQFH�VWXGHQWV¶�PRWLYDWLRQ�ZLOO�EH�SUHVHQWHG

DQG�GLVFXVVHG��IROORZHG�E\�WKH�VWXGLHV�FRQFHUQLQJ�YLGHR�FUHDWLRQ�SURMHFWV�

3DUN�DQG�-XQJ��������FRQGXFWHG�D�VWXG\�WR�H[SORUH�WKH�LPSDFW�RI�YLGHRV�DQG�WKHLU

HIIHFWV�RQ�()/�OHDUQHUV¶�PRWLYDWLRQ�LQ�D�VFKRRO�VHWWLQJ�LQ�6RXWK�.RUHD��7KH�H[SHULPHQW�ZDV

FDUULHG�RXW�RYHU�D�SHULRG�RI�HLJKW�ZHHNV�ZLWK����SDUWLFLSDQWV��7KH�PDWHULDOV�XVHG�IRU�WKH�VWXG\

ZHUH�GLIIHUHQW�W\SHV�RI�7('�WDONV��79�QHZV�UHSRUWV��VKRUW�PRYLHV��DQG�VLWFRPV��ZLWK�WKH

LQWHQWLRQ�WR�REVHUYH�LI�WKHVH�W\SHV�RI�DXWKHQWLF�YLGHRV�FRXOG�IDFLOLWDWH�WKHLU�PRWLYDWLRQ�LQ

(QJOLVK�DQG�PDNH�WKHP�PRUH�DFWLYH�GXULQJ�FODVVHV��3DUN�DQG�-XQJ��������GHVFULEH�D�W\SLFDO

OHVVRQ�ZKLFK�FRXOG�VWDUW�ZLWK�D�UHYLHZ�RI�SUHYLRXV�NQRZOHGJH�WKDW�ZDV�WDXJKW�WKH�OHVVRQ

EHIRUH��IROORZHG�E\�QHZ�LQVWUXFWLRQV�DQG�YRFDEXODULHV��$IWHU�WKLV��WKH�VWXGHQWV�ZDWFKHG

GLIIHUHQW�W\SHV�RI�YLGHRV�ZLWK�(QJOLVK�VXEWLWOHV��DQG�D�WUDQVODWLRQ�LQWR�WKHLU�PRWKHU�WRQJXH�ZDV

SURYLGHG��$IWHU�ZDWFKLQJ�WKH�YLGHRV��NH\�FRQFHSWV�ZHUH�H[SODLQHG�E\�WKH�WHDFKHU�DQG�YDULRXV

JURXS�DFWLYLWLHV�ZHUH�FRQGXFWHG�VXFK�DV�GLVFXVVLRQV��VLPSOH�UROH�SOD\V�DQG�TXL]]HV�

7R�JDWKHU�WKH�GDWD�RI�WKH�VWXG\��WKUHH�PHWKRGV�ZHUH�XVHG��)LUVWO\��WZR�TXHVWLRQQDLUHV

ZHUH�DGPLQLVWHUHG�WR�WKH�VWXGHQWV��RQH�DW�WKH�LQLWLDO�SKDVH�RI�WKH�VWXG\�DQG�RQH�DW�WKH�ILQDO

VWDJH��WR�EH�DEOH�WR�FRPSDUH�WKH�PRWLYDWLRQDO�OHYHO�RI�WKH�SDUWLFLSDQWV��7KH�TXHVWLRQQDLUHV

FRQVLVWHG�RI����TXHVWLRQV�FRQFHUQLQJ�PRWLYDWLRQ�LQ�ODQJXDJH�OHDUQLQJ��VXFK�DV�DWWLWXGHV�DQG

�



GHVLUH�WR�OHDUQ��6HFRQGO\��WKH�UHVHDUFKHUV�LQWHUYLHZHG�WKH�VWXGHQWV�LQ�RUGHU�WR�REWDLQ�LQVLJKW

LQWR�WKH�OHDUQHUV¶�H[SHFWDWLRQV�DERXW�DQG�SHUFHSWLRQV�RI�XVLQJ�YLGHRV�DV�WHDFKLQJ�PDWHULDO�

)LQDOO\��YLGHR�UHFRUGLQJV�ZHUH�PDGH�DQG�XVHG�DV�D�WRRO�WR�REVHUYH�LQWHUDFWLRQV�DQG�EHKDYLRXUV

EHWZHHQ�VWXGHQWV�DQG�WHDFKHUV��DQG�WR�LQGLFDWH�DQ\�GHYHORSPHQW�RI�PRWLYDWLRQ�

7KH�UHVXOW�RI�WKH�TXHVWLRQQDLUHV�UHYHDOHG�SRVLWLYH�RXWFRPHV�UHJDUGLQJ�WKH�SDUWLFLSDQWV¶

DWWLWXGHV�DQG�PRWLYDWLRQ�WR�OHDUQ�(QJOLVK��DIWHU�HLJKW�ZHHNV�RI�EHLQJ�H[SRVHG�WR�YLGHRV�IRU

OHDUQLQJ�SXUSRVHV��DV�RSSRVHG�WR�EHIRUH�WKH�WUHDWPHQW�ZKHQ�WKH\�ZHUH�OHDUQLQJ�PRVWO\�WKURXJK

WUDGLWLRQDO�WH[W�EDVHG�PDWHULDO��7KH�PDMRULW\�RI�WKH�VWXGHQWV�LQGLFDWHG�WKDW�WKH\�IHOW�PRUH

LQWHUHVWHG�DQG�PRWLYDWHG�WR�OHDUQ��DQG�WKDW�(QJOLVK�KDG�EHFRPH�PRUH�IXQ��$GGLWLRQDOO\��WKH

UHVXOW�RI�WKH�LQWHUYLHZV�VKRZHG�DQ�LQFUHDVHG�OHYHO�RI�PRWLYDWLRQ�DQG�SDUWLFLSDWLRQ�DPRQJ�WKH

VWXGHQWV��RQH�VWXGHQW�VWDWHG��³,W�ZDV�YHU\�H[FLWLQJ�WR�JXHVV�WKH�PHDQLQJ�RI�QHZ�H[SUHVVLRQV

WKDW�,�KDYH�QHYHU�KHDUG�RI��$OVR��ZDWFKLQJ�WKH�VLWFRP�ZDV�YHU\�PRWLYDWLQJ�IRU�PH�WR�VWXG\

(QJOLVK�KDUGHU��EHFDXVH�QRZ�,�UHDOO\�ZDQW�WR�NQRZ�DERXW�WKHLU�FXOWXUH�DQG�VSHDN�IOXHQWO\�OLNH

WKH�FKDUDFWHUV�LQ�WKH�VLWFRP´��3DUN�	�-XQJ��������S������

)LQDOO\��LQ�FRUUHVSRQGHQFH�ZLWK�WKH�RYHUDOO�UHVXOW�RI�WKH�VWXG\��LW�FRXOG�EH�HVWDEOLVKHG

WKDW�YLGHRV�GR�KDYH�D�SRVLWLYH�HIIHFW�RQ�VWXGHQWV¶�PRWLYDWLRQ�WR�OHDUQ�(QJOLVK��3DUN�DQG�-XQJ

�������GLVFXVV�WKH�FKDOOHQJH�WKDW�WHDFKHUV�PXVW�IDFH�WR�PRWLYDWH�WKH�VWXGHQWV�DQG�PDNH�WKHP

LQYROYHG�DQG�DFWLYDWHG�LQ�WKH�ODQJXDJH�OHDUQLQJ�SURFHVV��+HQFH��LQ�WKH�OLJKW�RI�HYLGHQFH�RI�WKH

VWXG\��3DUN�	�-XQJ��������YLGHRV�FRXOG�EH�D�XVHIXO�WRRO�WR�PRWLYDWH�WKH�VWXGHQWV�WR�OHDUQ

(QJOLVK��HVSHFLDOO\�WR�ERRVW�WKH�LQWHJUDWLYH�PRWLYDWLRQ�VLQFH�WKH�VWXGHQWV�VKRZHG�DQ�LQFUHDVHG

LQWHUHVW�LQ�WKH�FXOWXUH�RI�WKH�WDUJHW�ODQJXDJH�DIWHU�WKH�WUHDWPHQW�

$V�VHYHUDO�VWXGLHV�DQG�UHVHDUFKHUV�VKRZ��WKH�XVH�RI�YLGHRV�FDQ�HQKDQFH�DQG�LQFUHDVH

VWXGHQWV¶�PRWLYDWLRQ�WR�OHDUQ�(QJOLVK�VLQFH�LW�SURYLGHV�DQ�DXWKHQWLF�DQG�PHDQLQJIXO�WHDFKLQJ

WRRO��$�VWXG\�E\�3DUDPLWKD�HW�DO���������DOVR�LQGLFDWHG�DQ�LPSURYHPHQW�RI�PRWLYDWLRQ�ZKHQ

LQFRUSRUDWLQJ�YLGHRV�LQ�WKH�()/�FODVVURRP��7KHLU�VWXG\�ZDV�FRQGXFWHG�LQ�-DYD�ZLWK���

SDUWLFLSDQWV��7KH�FHQWUDO�DLP�ZDV�WR�LQYHVWLJDWH�WR�ZKDW�H[WHQW�PRWLYDWLRQ�ZDV�HQKDQFHG�ZKHQ

VWXGHQWV�ZHUH�H[SRVHG�WR�YLGHRV��DQG�WKH�UHVXOWV�ZHUH�EDVHG�RQ�ERWK�TXDOLWDWLYH�DQG

TXDQWLWDWLYH�GDWD��7R�PHDVXUH�WKH�PRWLYDWLRQDO�OHYHO��VHYHUDO�PHWKRGV�ZHUH�XVHG�LQFOXGLQJ

LQWHUYLHZV��SUH�DQG�SRVW�WHVWV��REVHUYDWLRQV��DQG�TXHVWLRQQDLUHV��7KH�UHVXOW�ZDV�GLYLGHG�LQWR

ILYH�PDLQ�FDWHJRULHV�FRQQHFWHG�WR�PRWLYDWLRQ��QDPHO\�SRVLWLYH�WDVN�RULHQWDWLRQ��KLJK

DVSLUDWLRQ��QHHG�IRU�DFKLHYHPHQW��SHUVHYHUDQFH��DQG�JRDO�RULHQWDWLRQ��7KXV��WKH�PRWLYDWLRQDO

��



OHYHO�ZDV�PHDVXUHG�DFFRUGLQJ�WR�WKHVH�ILYH�FDWHJRULHV��DQG�WKH�UHVXOWV�FRXOG�EH�DQDO\VHG�LQ�WKH

OLJKW�RI�WKHP��7KH�RYHUDOO�UHVXOW�RI�WKH�VWXG\��LQ�DFFRUGDQFH�ZLWK�WKH�ILYH�FDWHJRULHV��LQGLFDWHG

WKDW�WKH�VWXGHQWV¶�PRWLYDWLRQ�WR�OHDUQ�(QJOLVK�GLG�LPSURYH�DIWHU�XVLQJ�YLGHRV�DV�D�OHDUQLQJ

WRRO��7KH�TXHVWLRQQDLUHV�LPSOLHG�WKDW�WKH�SDUWLFLSDQWV�IHOW�PRWLYDWHG�WR�OHDUQ�(QJOLVK�DIWHU

ZDWFKLQJ�DQG�OHDUQLQJ�WKURXJK�YLGHRV�

$V�WKH�VWXGLHV�DQG�WKHLU�UHVXOWV�UHJDUGLQJ�YLHZLQJ�YLGHRV�KDYH�EHHQ�SUHVHQWHG��WKH

IROORZLQJ�WKUHH�VWXGLHV�FRQGXFWHG�UHVHDUFK�LQYHVWLJDWLQJ�WKH�FUHDWLRQ�RI�YLGHRV��DQG�KRZ�WKDW

DIIHFWV�WKH�PRWLYDWLRQ�WR�OHDUQ�(QJOLVK��7R�LQYHVWLJDWH�WKLV�UHVHDUFK�WRSLF��-XQJ�������

FRQGXFWHG�D�TXDOLWDWLYH�FDVH�VWXG\�LQ�DQ�()/�FODVVURRP�VHWWLQJ�LQ�6RXWK�.RUHD��ZLWK�HLJKW

SDUWLFLSDQWV�ZLWKLQ�WKH�DJH�VSDQ�RI����WR����\HDUV��%HIRUH�WKH�WUHDWPHQW��WKH�VWXGHQWV�ZHUH

LQIRUPHG�DERXW�KRZ�WR�FUHDWH�WKH�YLGHR�DQG�ZHUH�LQVWUXFWHG�WR�ZRUN�LQ�SDLUV��7KH�SXUSRVH�RI

WKH�YLGHR�SURMHFW�ZDV�WR�FUHDWH�DQ�LQIRPHUFLDO�YLGHR�DERXW�DQ�LPDJLQDU\�SURGXFW�WKDW�ZDV

VXSSRVHG�WR�IDFLOLWDWH�DQG�EH�XVHG�LQ�WKHLU�HYHU\GD\�OLIH��-XQJ��������H[SODLQV�WKDW�EHIRUH�WKH

YLGHR�SURMHFW��WKH�VWXGHQWV�KDG�D�FRQVLGHUDEO\�KLJK�OHYHO�RI�H[WULQVLF�PRWLYDWLRQ��VHYHUDO�RI�WKH

SDUWLFLSDQWV�VWDWHG�WKDW�WKH\�ZHUH�PRWLYDWHG�WR�OHDUQ�(QJOLVK�EHFDXVH�WKH\�ZDQWHG�JRRG

JUDGHV��WR�SOHDVH�WKHLU�SDUHQWV��DQG�LQFUHDVH�WKHLU�FKDQFHV�RI�HPSOR\PHQW�DERDUG�

7KH�H[SHULPHQW�ODVWHG�IRU����ZHHNV��DQG�GXULQJ�WKHVH�ZHHNV�YDULRXV�GDWD�FROOHFWLRQ

ZDV�EHLQJ�PDGH�SDUDOOHO�WR�WKH�YLGHR�PDNLQJ��VXFK�DV�VHPL�VWUXFWXUHG�LQWHUYLHZV�ZLWK�WKH

SDUWLFLSDQWV��D�UHIOHFWLRQ�MRXUQDO��DQG�ILHOG�QRWHV��7KH�VWXG\�ZDV�GLYLGHG�LQWR�WZR�SDUWV��RQH

SUH�VWDJH�DQG�RQH�SRVW�VWDJH��ZKLFK�SHUPLWWHG�WKH�UHVHDUFKHU�WR�FRPSDUH�WKH�GDWD��,Q�WKH

SUH�VWDJH�SKDVH��VHPL�VWUXFWXUHG�LQWHUYLHZV�ZHUH�RUJDQLVHG�ZKLFK�HOLFLWHG�GDWD�FRQFHUQLQJ�WKH

VWXGHQWV¶�PRWLYDWLRQDO�OHYHO�WRZDUGV�(QJOLVK��$GGLWLRQDOO\��LQ�WKH�SRVW�SKDVH��VHPL�VWUXFWXUHG

LQWHUYLHZV�ZHUH�FRQGXFWHG�DJDLQ�ZLWK�TXHVWLRQV�UHJDUGLQJ�WKH�SDUWLFLSDQWV¶�SHUFHSWLRQV�RI�WKH

LQIRPHUFLDO�YLGHR�SURMHFW�DQG�KRZ�RU�LI�WKH\�IHOW�WKDW�WKHLU�PRWLYDWLRQ�KDG�LPSURYHG�LQ�DQ\

ZD\�

$IWHU�FRPSLOLQJ�WKH�UHVSRQVHV�IURP�WKH�LQWHUYLHZV�DQG�DFFRUGLQJ�WR�WKH�RYHUDOO�UHVXOW

RI�WKLV�YLGHR�SURMHFW�VWXG\��-XQJ��������FRQFOXGHG�WKDW�WKH�VWXGHQWV¶�H[WULQVLF�PRWLYDWLRQ

UHPDLQHG�KLJK��EXW�WKDW�LW�LQFUHDVHG�IXUWKHU�DIWHU�WKH�WUHDWPHQW��7KH�SDUWLFLSDQWV�LQGLFDWHG�WKDW

WKH\�IHOW�PRUH�PRWLYDWHG�WR�OHDUQ�(QJOLVK�DIWHU�WKHVH����ZHHNV�RI�YLGHR�LPSOHPHQWDWLRQ�LQ�WKH

FODVVURRP��WKH\�DOVR�VWDWHG�WKDW�LW�ZDV�D�QHZ��IXQ��DQG�H[FLWLQJ�ZD\�WR�OHDUQ��7KH�UHVXOWV�RI�WKLV

VWXG\�DUH�LQ�OLQH�ZLWK�VHYHUDO�UHVHDUFKHUV�LQ�WKH�DUHD�RI�&$//�DQG�PRWLYDWLRQ��H�J��3DUDPLWKD

��



HW�DO���������3DUN�	�-XQJ��������<DQJ�	�:X��������ZKLFK�LQGLFDWH�WKDW�OHDUQHUV�VHHP�WR�KDYH

D�JHQHUDO�SRVLWLYH�DWWLWXGH�WRZDUGV�WKH�XVH�RI�WHFKQRORJ\�LQ�WKH�FODVVURRP��LQ�WKLV�FDVH�YLGHRV

DQG�'67��DQG�WKDW�WKHLU�PRWLYDWLRQ�WR�OHDUQ�(QJOLVK�KDV�LQFUHDVHG�DIWHU�WKH�LQFRUSRUDWLRQ�RI

YLGHRV�

0RUHRYHU��(UODQJJD��������FRQGXFWHG�UHVHDUFK�ZLWK�WKH�DLP�WR�LQYHVWLJDWH�WKH

VWXGHQWV¶�LQYROYHPHQW�LQ�WKH�SURFHVV�RI�FUHDWLQJ�YLGHRV�RI�WKHLU�RZQ�DQG�LWV�HIIHFWV�RQ

PRWLYDWLRQ��$�TXDQWLWDWLYH�UHVHDUFK�GHVLJQ�ZDV�DSSOLHG�ZKLFK�LQFOXGHG����VWXGHQWV�IURP�D

KLJK�VFKRRO�LQ�,QGRQHVLD��7KH�SDUWLFLSDQWV�ZHUH�VXSSRVHG�WR�PDNH�YLGHRV�DQG�DFW�DV�DFWRUV�

DQG�ZKLOH�GRLQJ�WKLV��WKH�UHVHDUFKHU�FROOHFWHG�WKH�GDWD�LQ�WKH�IRUP�RI�TXHVWLRQQDLUHV��VWDWLVWLFV�

IUHTXHQFLHV��DQG�VWDQGDUG�GHULYDWLRQV��7KH�GDWD�RQ�PRWLYDWLRQ�ZDV�FROOHFWHG�DFFRUGLQJ�WR�WKH

IRXU�VFDOHV�RI�$5&6��DQG�WKH�UHVXOWV�FDQ�EH�YLHZHG�LQ�WKH�OLJKW�RI�WKRVH��$WWHQWLRQ��ZKLFK�LV

WKH�ILUVW�VHFWLRQ��LQWHQGHG�WR�PHDVXUH�WKH�GHJUHH�WR�ZKLFK�WKH�PDWHULDOV�VXVWDLQHG�DQG�LQLWLDWHG

WKH�OHDUQHUV¶�PRWLYDWLRQ��(UODQJJD��������XVHG�D�TXHVWLRQQDLUH�FRPSULVLQJ�WZHOYH�TXHVWLRQV

UHJDUGLQJ�OHDUQHUV¶�DWWHQWLRQ�LQ�UHODWLRQ�WR�WKH�PDWHULDO��7KH�UHVXOW�LQ�WKH�DWWHQWLRQ�VFDOH

LQGLFDWHG�DQ�LQFUHDVH�LQ�PRWLYDWLRQ��WKH�PDMRULW\�RI�WKH�VWXGHQWV�VWDWHG�WKDW�WKH\�IRXQG�WKH

YLGHR�SURMHFW�IXQ�DQG�QHZ��DQG�WKHUHIRUH�WKHLU�PRWLYDWLRQ�LQFUHDVHG��$�TXLWH�GLIIHUHQW�UHVXOW

ZDV�IRXQG�LQ�WKH�UHOHYDQFH�VFDOH��7R�PHDVXUH�WKH�UHOHYDQFH�FRPSRQHQW��D�TXHVWLRQQDLUH�ZDV

XVHG�FRQVLVWLQJ�RI�QLQH�LWHPV�ZKLFK�H[DPLQHG�WKH�YDOXH�DQG�XWLOLW\�RI�WKH�PDWHULDO�WR�WKH

OHDUQHU��7KH�UHVXOW�LQGLFDWHG�QR�FKDQJH�LQ�WKH�UHOHYDQFH�VFDOH��WKH�VWXGHQWV�GLG�QRW�VHHP�WR

ILQG�WKH�PDWHULDO�PRUH�UHOHYDQW�WKDQ�EHIRUH�WKH�WUHDWPHQW��ZKLFK�FRXOG�EH�LQWHUSUHWHG�WKDW�D

VHQVH�RI�UHOHYDQFH�ZDV�QRW�DIIHFWHG��7KXV��WKH�RYHUDOO�LQFUHDVH�LQ�PRWLYDWLRQ�ZDV�QRW

FRQQHFWHG�WR�WKH�PDWHULDOV�EHLQJ�PRUH�UHOHYDQW��7KH�WKLUG�VFDOH��FRQILGHQFH��UHYHDOHG�WKDW

PRVW�RI�WKH�VWXGHQWV�IHOW�DQ�LQFUHDVH�RI�VHOI�FRQILGHQFH��ZKLFK�DOVR�KDG�D�SRVLWLYH�LPSDFW�RQ

WKHLU�PRWLYDWLRQ�WR�OHDUQ�(QJOLVK��)LQDOO\��WKH�IRXUWK�PHDVXUDEOH�HOHPHQW��VDWLVIDFWLRQ��GLG�QRW

LQGLFDWH�D�VLJQLILFDQW�FKDQJH��DV�ZDV�DOVR�REVHUYHG�LQ�UHODWLRQ�WR�WKH�UHOHYDQFH�VFDOH�

$FFRUGLQJ�WR�WKH�RYHUDOO�UHVXOW�RI�WKH�VWXG\��(UODQJJD���������LW�FRXOG�EH�FRQFOXGHG�WKDW

VWXGHQWV�EHFDPH�PRUH�PRWLYDWHG�VLQFH�WKH�VFRUHV�RQ�ERWK�WKH�DWWHQWLRQ�DQG�FRQILGHQFH�VFDOHV

LQFUHDVHG��ZKHUHDV�WKH�UHOHYDQFH�DQG�VDWLVIDFWLRQ�VFDOHV�GLG�QRW�UHYHDO�DQ\�FKDQJH��QHLWKHU

LQFUHDVH�QRU�GHFUHDVH��LQ�WHUPV�RI�PRWLYDWLRQ�PHGLDWHG�E\�YLGHR�

+XDQJ��������DSSOLHG�D�TXDVL�H[SHULPHQWDO�VWXG\�WR�H[DPLQH�WKH�HIIHFWV�RI�YLGHR

SURMHFWV�RQ�()/�OHDUQHUV¶�PRWLYDWLRQ�LQ�7DLZDQ��7KH�VWXG\�FRQVLVWHG�RI����SDUWLFLSDQWV�DQG

��



ODVWHG�IRU�RQH�VHPHVWHU��DQG�GXULQJ�WKLV�SHULRG�RI�WLPH�ERWK�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�GDWD

ZHUH�FROOHFWHG��7KH�YLGHR�SURMHFW�ZDV�RUJDQLVHG�LQWR�WKUHH�VWDJHV��DQG�LQ�WKH�SULPDU\�VWDJH

YLGHRV�ZHUH�XVHG�E\�WKH�UHVHDUFKHU�LQ�WKH�FODVVURRP��,Q�WKLV�LQWURGXFWRU\�VWHS��ZKLFK�ODVWHG

IRU�HLJKW�ZHHNV��WKH�SDUWLFLSDQWV�ZHUH�HQFRXUDJHG�WR�IDPLOLDULVH�WKHPVHOYHV�ZLWK�GLIIHUHQW

W\SHV�RI�YLGHRV�UHFRPPHQGHG�E\�WKH�UHVHDUFKHU��7KH�VWXGHQWV�ZHUH�DOVR�VXSSRVHG�WR�FKRRVH�D

WRSLF�IRU�WKHLU�YLGHR�SURMHFW�DQG�LQYROYH�WKHPVHOYHV�LQ�WKH�FUHDWLRQ�RI�YLGHRV��DQG�WKHQ�XSORDG

D�ILUVW�GUDIW�RI�D�YRLFH�EORJ�RQ�WKHLU�VKDUHG�OHDUQLQJ�SODWIRUP��,Q�WKH�VHFRQG�VWDJH�RI�WKH

SURMHFW��VWXGHQWV�ZHUH�DVNHG�WR�PDNH�D�WZR�PLQXWH�ORQJ�YLGHR�LQWHJUDWLQJ�ZKDW�WKH\�KDG

H[SUHVVHG�LQ�WKHLU�YRLFH�EORJ��DQG�WKH\�FRXOG�FKRRVH�WR�ZRUN�LQGLYLGXDOO\�RU�LQ�SDLUV��,Q�WKH

WKLUG�DQG�ILQDO�VWDJH��VWXGHQWV�SUHVHQWHG�WKHLU�YLGHRV�LQ�FODVV�DQG�JDYH�FRQVWUXFWLYH�IHHGEDFN

WR�WKHLU�SHHUV��7KH�VWXG\�WKHQ�H[DPLQHG�WKH�PRWLYDWLRQDO�GHYHORSPHQW�DIWHU�SDUWLFLSDWLQJ�LQ

WKH�YLGHR�SURMHFW��DQG�WR�PHDVXUH�WKH�PRWLYDWLRQ��WKH�UHVHDUFKHU�XVHG�VHYHUDO�PHWKRGV

LQFOXGLQJ�SUH�DQG�SRVW�WHVWV��SUH�DQG�SRVW�PRWLYDWLRQ�TXHVWLRQQDLUHV��UHIOHFWLRQ�VKHHWV��SHHU

HYDOXDWLRQ��DQG�VHPL�VWUXFWXUHG�LQWHUYLHZV��,Q�RUGHU�WR�PHDVXUH�WKH�PRWLYDWLRQDO�GHYHORSPHQW�

WKH�VWXGHQWV�ZHUH�DVNHG�WR�ILOO�RXW�D�PRWLYDWLRQ�TXHVWLRQQDLUH�DW�WKH�EHJLQQLQJ�RI�WKH�VHPHVWHU

DQG�DQRWKHU�RQH�DW�WKH�HQG�RI�WKH�WUHDWPHQW�ZKHQ�WKH\�DOVR�KDQGHG�LQ�WKHLU�YLGHR�SURMHFW�

+XDQJ��������XVHG�D�����SRLQW�/LNHUW�VFDOH�ZLWK����VWDWHPHQWV�UDQJLQJ�IURP�³VWURQJO\

GLVDJUHH´�WR�³VWURQJO\�DJUHH´��ZKLFK�HQDEOHG�WKH�UHVHDUFKHU�WR�FRPSDUH�WKH�UHVXOWV�DIWHU�WKH

LPSOHPHQWDWLRQ�RI�WKH�YLGHR�SURMHFW�

2QH�RI�WKH�UHVHDUFK�TXHVWLRQV�ZDV�ZKHWKHU�YLGHR�SURMHFWV�KDYH�DQ�HIIHFW�RQ�VWXGHQWV¶

PRWLYDWLRQ�WR�OHDUQ�(QJOLVK��DQG�LQ�DJUHHPHQW�ZLWK�WKH�UHVXOWV�RI�WKH�VWXG\��WKH�DQVZHU�WR�WKDW

TXHVWLRQ�LV�D�SRVLWLYH�\HV��7KH�UHVXOWV�RI�WKH�VWXG\�DQG�WKH�TXHVWLRQQDLUHV�LQGLFDWHG�WKDW�WKH

LQYROYHPHQW�DQG�FUHDWLRQ�RI�YLGHRV�GR�KDYH�D�JUHDW�LPSDFW�RQ�VWXGHQWV¶�PRWLYDWLRQ��YLGHRV

FDQ�LQ�IDFW�LPSURYH�PRWLYDWLRQ��$FFRUGLQJ�WR�WKH�VHPL�VWUXFWXUHG�LQWHUYLHZV��VWXGHQWV

H[SUHVVHG�WKDW�WKH\�IHOW�WKDW�WKHLU�PRWLYDWLRQ�WR�OHDUQ�(QJOLVK�KDG�LQFUHDVHG�DIWHU�FUHDWLQJ

YLGHRV��DQG�WKDW�WKH\�IHOW�PRWLYDWHG�WR�GR�SURMHFWV�OLNH�WKLV�RQH�LQ�WKH�IXWXUH��7KH�ILQGLQJV�RI

WKLV�VWXG\��+XDQJ��������DUH�DOVR�LQ�OLQH�ZLWK�WKH�VWXG\�E\�<DQJ�HW�DO���������ZKR�IRXQG�WKDW

VWXGHQWV¶�PRWLYDWLRQ�LPSURYHG�LQ�WHUPV�RI�VHOI�HIILFDF\�DQG�WDVN�YDOXH��DIWHU�EHLQJ�H[SRVHG�WR

YLGHRV�LQ�WKH�IRUP�RI�GLJLWDO�VWRU\WHOOLQJ�

��



�������'LJLWDO�6WRU\WHOOLQJ�DQG�0RWLYDWLRQ
,Q�UHFHQW�\HDUV�WKHUH�KDV�EHHQ�D�VLJQLILFDQW�LQFUHDVH�LQ�WKH�DPRXQW�RI�UHVHDUFK�WKDW�LQYHVWLJDWHV

WKH�PDQ\�IDFWRUV�ZKLFK�FRPSULVHV�OHDUQHU�PRWLYDWLRQ��7KH�HPSLULFDO�VWXGLHV�LQ�WKLV�VHFWLRQ�DUH

FHQWUHG�RQ�WKH�HIIHFWV�RI�'67�RQ�OHDUQHU�PRWLYDWLRQ�LQ�WKH�()/�FODVVURRP��$�PDMRULW\�RI�WKH

VWXGLHV�IRFXVHG�RQ�VWXGHQWV�EHWZHHQ�WKH�DJHV�RI����DQG�����ZLWK�WKH�H[FHSWLRQ�RI�<DQJ�HW�DO�

�������LQ�ZKLFK�WKH�VWXGHQWV�ZHUH����\HDUV�ROG��7KH�QXPEHU�RI�SDUWLFLSDQWV�LQ�WKH�VWXGLHV

UDQJHG�EHWZHHQ����WR�����DQG�WKH�VWXGLHV�ZHUH�FRQGXFWHG�RYHU�WKH�FRXUVH�RI�RQH�WR�ILYH

PRQWKV��$OO�VWXGLHV�IHDWXUHG�LQ�WKLV�VHFWLRQ�ZHUH�FRQGXFWHG�LQ�$VLD��2QO\�WKUHH�RI�WKH�ILYH

VWXGLHV�PDNH�QRWH�RI�WKH�JHQGHU�UDWLR�EHWZHHQ�WKH�QXPEHU�RI�SDUWLFLSDQWV��,Q�<DQJ�HW�DO�

��������DQG�+XQJ�HW�DO���������WKH�UDWLR�EHWZHHQ�PDOH�DQG�IHPDOH�SDUWLFLSDQWV�LV

DSSUR[LPDWHO\�HTXDO��+RZHYHU��LQ�WKH�VWXG\�FRQGXFWHG�E\�$OMDUDLGHK��������RQO\�PDOH

VWXGHQWV�ZHUH�LQFOXGHG�

$OO�VWXGLHV�IROORZHG�WKH�VDPH�SDWWHUQ�RI�GLYLGLQJ�VWXGHQWV�LQWR�WZR�VHSDUDWH�JURXSV�

RQH�H[SHULPHQWDO�JURXS�DQG�RQH�FRQWURO�JURXS��7KH�VWXGHQWV�LQ�ERWK�JURXSV�ZHUH�WDXJKW�WKH

VDPH�FRQWHQW�WKURXJK�GLIIHUHQW�DFWLYLW\�GHVLJQV� 6WXGHQWV LQ�WKH�FRQWURO�JURXSV�ZHUH�WDXJKW

VWRU\WHOOLQJ�LQ�D�WUDGLWLRQDO�QRQ�GLJLWDO�PDQQHU�ZKHUH�WKH�WHDFKHU�RQO\�XVHG�GLJLWDO�WRROV�IRU

LQVWUXFWLRQDO�EHQHILWV�UDWKHU�WKDQ�DOORZLQJ�WKH�VWXGHQWV�WKHPVHOYHV�WR�LQWHUDFW�ZLWK�WKHP��$Q

H[DPSOH�RI�WKH�VSDUVH�XVH�RI�WHFKQRORJ\�LQ�WKH�FRQWURO�JURXSV�FDQ�EH�IRXQG�LQ�<DQJ�HW�DO�

�������ZKHUH�WKH�WHDFKHU�XVHG�SRZHUSRLQW�SUHVHQWDWLRQV�DV�D�FRPSOHPHQW�WR�VSRNHQ

LQVWUXFWLRQV��:KLOH�WKH�FRQWURO�JURXSV�ZHUH�PRVWO\�H[SRVHG�WR�WHFKQRORJLFDO�WRROV�DV

LQVWUXFWLRQDO�VXSSRUW��WKH�H[SHULPHQWDO�JURXSV�ZHUH�JLYHQ�DQ�DFWLYH�SDUW�LQ�WKH�FUHDWLRQ�RI

GLJLWDO�PDWHULDO�LQ�WKH�IRUP�RI�GLJLWDO�FRXUVHZRUN�DQG�RWKHU�FRXUVHZRUN�UHODWHG�SURMHFWV� /LX�HW

DO���������PHQWLRQ�WKDW�D�NH\�GLIIHUHQFH�LQ�WKH�FRQWURO�JURXS�DQG�H[SHULPHQWDO�JURXS�LV�WKDW

WKH�WHDFKHU�VSHQW�FRQVLGHUDEO\�OHVV�WLPH�JLYLQJ�LQVWUXFWLRQV�WR�WKH�VWXGHQWV�LQ�WKH�H[SHULPHQWDO

JURXS��LQVWHDG�SULRULWLVLQJ�PRUH�WLPH�WR�ZRUN�RQ�WKHLU�RZQ�SURMHFWV��,Q�DGGLWLRQ�WR�ERWK�JURXSV

OHDUQLQJ�WKH�VDPH�FRQWHQW��<DQJ�HW�DO���������DQG�/LX�HW�DO���������DOVR�KDG�ERWK�WKH

H[SHULPHQWDO�DQG�FRQWURO�JURXS�EH�WDXJKW�E\�WKH�VDPH�WHDFKHU�

,Q�PDQ\�RI�WKH�VWXGLHV�FRQGXFWHG�RQ�'67�LQ�WKH�()/�FODVVURRP��WKH�'67�DFWLYLW\�ZDV

WR�FUHDWH�VRPH�IRUP�RI�YLGHR�SURMHFW��,QVWHDG�RI�PRYLQJ�SLFWXUHV�WKHUH�LV�RIWHQ�D

3RZHUSRLQW�OLNH HOHPHQW�WR�WKH�SURMHFWV�LQ�ZKLFK�VWXGHQWV XVH�SLFWXUHV�DQG�DGG�QDUUDWLRQ�WR

FUHDWH�D�YLGHR��7KH�SKDVHV�RI�WKH�'67�SURMHFWV�LQ�WKH�VWXGLHV�LQFOXGHG�DUH�DOO�VLPLODU��7KH

��



H[SHULPHQWV�DOO�EHJLQ�ZLWK�DQ�LQWURGXFWLRQ�LQ�ZKLFK�WKH�VWXGHQWV�DUH�LQWURGXFHG�WR�WKH

GLIIHUHQW�SKDVHV�RI�'67��VRPHWLPHV�YLVXDOLVHG�E\�DQ�DOUHDG\�H[LVWLQJ�GLJLWDO�VWRU\��,Q�WKH

LQWURGXFWRU\�SKDVH�WKH�VWXGHQWV�OHDUQ�YRFDEXODU\�DQG�JUDPPDU�WKDW�WKH\�ZLOO�WKHQ�XWLOLVH�ZKHQ

FUHDWLQJ�WKHLU�VWRULHV��DQG�WKH\�DUH�HQFRXUDJHG�WR�DVN�TXHVWLRQV�WR�PDNH�VXUH�WKH\�XQGHUVWDQG

WKH�OD\RXW�RI�WKH�SURMHFW�DQG�ZKDW�LV�H[SHFWHG�RI�WKHP��/LX�HW�DO���������QRWH�WKDW�LQ�WKLV�SKDVH

WKH�VWXGHQWV�JHW�WR�UHDG�QRQ�GLJLWDO�VWRULHV�WR�JHW�DQ�XQGHUVWDQGLQJ�RI�VWRULHV�DV�D�JHQUH�

7KH�QH[W�SKDVH�LV�WKH�JDWKHULQJ�RI�WRSLF�UHODWHG�NQRZOHGJH�DQG�PDWHULDOV�QHHGHG�LQ�WKH

FUHDWLRQ�RI�WKH�VWRULHV��,Q�WKH�VWXG\�FRQGXFWHG�E\�+XQJ�HW�DO���������WKH�VWXGHQWV�DUH�LQ�WKLV

VWDJH�DVNHG�WR�XVH�GLJLWDO�FDPHUDV�WR�WDNH�SLFWXUHV�WR�VHUYH�DV�PDWHULDO�IRU�WKHLU�VWRULHV��7KLV�LV

XVXDOO\�WKH�SKDVH�LQ�ZKLFK�VWRU\ERDUGV�DUH�LQWURGXFHG�DV�WKH�VWXGHQWV�DUH�H[SHFWHG�WR�VWDUW

SODQQLQJ�WKHLU�VWRULHV�PRUH�WKRURXJKO\��ZLWK�WKH�H[FHSWLRQ�RI�<DQJ�HW�DO����������,Q�+XQJ�HW�DO�

�������WKLV�VHFRQG�SKDVH�RI�WKH�'67�DOVR�VHUYHV�DV�DQ�RSSRUWXQLW\�IRU�WKH�VWXGHQWV�WR�HOLFLW

SHHU�IHHGEDFN�WR�GHWHUPLQH�ZKHWKHU�WKH\�QHHG�WR�UHWKLQN�RU�DOWHU�WKHLU�SODQ�LQ�DQ\�ZD\�

$IWHU�WKH�VHFRQG�SKDVH�<DQJ�HW�DO���������GLYHUJHG�IURP�WKH�VWUXFWXUH�RI�WKH�RWKHU

VWXGLHV�DQG�DGGHG�DQRWKHU�SKDVH��UHIHUUHG�WR�DV 6FULSW 	�5HYLHZ� DIWHU�WKH�VHFRQG�SKDVH��,Q

WKLV�VFULSW�DQG�UHYLHZ�SKDVH�VWXGHQWV�FRPSRVH�VWRU\�GUDIWV�ZKLFK�DUH�WKHQ�VXEMHFW�WR�SHHU

UHYLHZ��)ROORZLQJ�WKH�SHHU�UHYLHZ��VWXGHQWV�SHUIRUP�RUDO�VWRU\WHOOLQJV��DIWHU�ZKLFK�WKH\�GHVLJQ

WKHLU�VWRU\ERDUGV�DQG�JDWKHU�PDWHULDOV��VXFK�DV�LPDJHV�DQG�DXGLR��IRU�WKH�ILQDO�'67�SURMHFW�

,Q�WKH�QH[W�SKDVH��WKH�FRPSOHWLRQ�RI�WKH�'67�SURMHFWV��WKH�VWXGLHV�PDNH�XVH�RI�D�IHZ

GLIIHUHQW�HGLWLQJ�SURJUDPV��<DQJ�HW�DO���������DQG�+XQJ�HW�DO���������XVH�0LFURVRIW�3KRWR

6WRU\����3DUVD]DGHK�HW�DO���������XVH�3RZHUSRLQW��$OMDUDLGHK��������$GREH�)ODVK�&V��DQG

6RXQG�)RUJH��DQG�/LX�HW�DO���������XVH�D�SURJUDP�FUHDWHG�VSHFLILFDOO\�IRU�WKHLU�VWXG\�FDOOHG

6WRU\�	�3DLQWLQJ�+RXVH��7KRXJK�WKH�SURJUDPV�LQ�ZKLFK WKH�VWRULHV�DUH�FUHDWHG�GLIIHU�EHWZHHQ

WKH�VWXGLHV��WKH�ILQDO�'67�SURMHFWV�LQ�DOO�RI�WKHP�LV�WR�FUHDWH�D�YLGHR�XVLQJ�ERWK�DXGLR�DQG

YLVXDOV��$IWHU�WKH�ILQDOLVDWLRQ�RI�WKH�'67�SURMHFWV�LQ�3DUVD]DGHK�HW�DO���������DQG�/LX�HW�DO�

���������WKH�SURMHFWV�DUH�VXEMHFWHG�WR�D�ILQDO�SHHU�UHYLHZ�

,Q�DOO�VWXGLHV�GDWD�ZDV�FROOHFWHG�SDUWO\�WKURXJK WKH�XVH�RI�TXHVWLRQQDLUHV�GHVLJQHG�WR

PHDVXUH�PRWLYDWLRQ��2QH�VXFK�H[DPSOH�LV�06/4��ZKLFK�ZDV�XVHG�E\�<DQJ�HW�DO���������

3DUVD]DGHK�HW�DO���������DV�ZHOO�DV�/LX�HW�DO����������,W�LV�ZRUWK�QRWLQJ�WKDW�LQ�DOO�VWXGLHV�EXW

RQH��WKH�TXHVWLRQQDLUHV�WR�PHDVXUH�PRWLYDWLRQ�ZHUH�GLVWULEXWHG�DW�OHDVW�WZLFH�GXULQJ�WKH�FRXUVH

RI�WKH�VWXG\��XVXDOO\�DV�SUH��DQG�SRVW�WHVWV��LQ�RUGHU�WR�FRPSDUH�WKH�UHVXOWV��$W�WKH�EHJLQQLQJ�RI

��



WKH�VWXG\�FRQGXFWHG�E\�$OMDUDLGHK���������WKH�VDPH�TXHVWLRQQDLUH�ZDV�GLVWULEXWHG�WZLFH�ZLWK�D

WZR�ZHHN�LQWHUYDO�WR�HQVXUH�LWV�YDOLGLW\��+RZHYHU��LQ�WKH�FDVH�RI�/LX�HW�DO���������WKH

PRWLYDWLRQ�TXHVWLRQQDLUH�ZDV�RQO\�GLVWULEXWHG�RQFH��DW�WKH�HQG�RI�WKH�VWXG\��$SDUW�IURP

TXHVWLRQQDLUHV��<DQJ�HW�DO����������3DUVD]DGHK�HW�DO���������DQG�+XQJ�HW�DO���������DOVR

FRQGXFWHG�LQWHUYLHZV�ZLWK�SDUWLFLSDQWV�FKRVHQ�DW�UDQGRP�DW�WKH�HQG�RI�WKH�VWXGLHV��WR�JDLQ

IXUWKHU�LQVLJKW�LQWR�WKH�HIIHFWV�RI�'67�RQ�PRWLYDWLRQ�DV�H[SHULHQFHG�E\�WKH�OHDUQHUV

WKHPVHOYHV�

,Q�WKHLU�ILQGLQJV��DOO�VWXGLHV�DJUHH�WKDW�OHDUQHU�PRWLYDWLRQ�ZDV�JUHDWO\�ERRVWHG�E\�WKH

XVH�RI�'67��$OO�VWXGLHV�QRWHG�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�WKH�OHDUQHU�PRWLYDWLRQ�UHFRUGHG

LQ�WKH�FRQWURO�JURXSV��DQG�H[SHULPHQWDO�JURXSV��:KLOH�D�ORW�RI�VWXGLHV PDGH�QR�PHQWLRQ�RI�WKH

GLIIHUHQFHV�EHWZHHQ�H[WULQVLF�DQG�LQWULQVLF�PRWLYDWLRQ�LQ�UHODWLRQ�WR�'67��/LX�HW�DO���������DQG

3DUVD]DGHK�HW�DO���������GLG��%RWK�VWXGLHV�VDZ�D�VLJQLILFDQW�LQFUHDVH�LQ�H[WULQVLF�PRWLYDWLRQ�LQ

OHDUQHUV��EXW�UHFRUGHG�RQO\�D�VOLJKW�FKDQJH�LQ�WKHLU�LQWULQVLF�PRWLYDWLRQ��/LX�HW�DO��������

VSHFXODWH�WKDW�WKH�GLIIHUHQFH�EHWZHHQ�WKH�LQFUHDVH�UHFRUGHG�LQ�OHDUQHUV¶�H[WULQVLF�DQG�LQWULQVLF

PRWLYDWLRQ�FRXOG�EH�GXH�WR�WKH�RQOLQH�SODWIRUP�ZKLFK�ZDV�XVHG�LQ�WKH�H[SHULPHQWDO�JURXS�

7KH�RQOLQH�SODWIRUP��WKH\�VSHFXODWH��PLJKW�KDYH�OHG�WR�DQ�LQFUHDVH�LQ�H[WULQVLF�PRWLYDWLRQ�DV

VWXGHQWV�ZDQWHG�WR�SHUIRUP�EHWWHU�LQ�RUGHU�WR�LPSUHVV�WKHLU�SHHUV�

$SDUW�IURP�D�VLJQLILFDQW�ERRVW�LQ�OHDUQHU�PRWLYDWLRQ��$OMDUDLGHK��������DOVR�QRWHG�WKDW

VWXGHQWV�LQ�WKH�H[SHULPHQWDO�JURXS�DSSHDUHG�WR�KDYH�UHWDLQHG�PRUH�NQRZOHGJH�WKDQ�WKRVH�LQ

WKH�FRQWURO�JURXS��7KH�JDLQ�LQ�SURILFLHQF\�LV�HFKRHG�E\�<DQJ�HW�DO���������ZKR�IRXQG�WKDW�E\

WKH�HQG�RI�WKH�VWXG\�WKH�VWXGHQWV�LQ�WKH�H[SHULPHQWDO�JURXS�KDG�LQFUHDVHG�WKHLU�OHYHO�RI

SURILFLHQF\�PXFK�PRUH�WKDQ�WKRVH�LQ�WKH�FRQWURO�JURXS��7KLV�ZDV�HVWDEOLVKHG�WKURXJK�DQ

(QJOLVK�DFKLHYHPHQW�WHVW�PHDVXULQJ�YRFDEXODU\��JUDPPDU��OLVWHQLQJ��UHDGLQJ��DQG�ZULWLQJ��$V

OHDUQHUV¶�OHYHO�RI�SURILFLHQF\�LQFUHDVHV��VR�GRHV�WKHLU�FRQILGHQFH��ZKLFK�LV�RQH�RI�WKH�IRXU

FRQGLWLRQV�RI�OHDUQHU�PRWLYDWLRQ�DFFRUGLQJ�WR�WKH�$5&6�PRGHO��.HOOHU��������

,Q�WKHLU�VWXG\��/LX�HW�DO���������VDZ�D�FORVH�FRUUHODWLRQ�EHWZHHQ�PRWLYDWLRQ�DQG

FUHDWLYLW\��7KH�OHYHO�RI�PRWLYDWLRQ�UHSRUWHG�E\�LQGLYLGXDO�VWXGHQWV�DQG�WKH�OHYHO�RI�FUHDWLYLW\

GLVSOD\HG�LQ�WKHLU�SURMHFWV�ZDV�IRXQG�WR�EH�FORVHO\�UHODWHG��3DUVD]DGHK�HW�DO���������QRWH�WKH

UHODWLRQVKLS�EHWZHHQ�PRWLYDWLRQ�DQG�HQJDJLQJ�DFWLYLWLHV��VXFK�D�'67��'XULQJ�WKHLU�LQWHUYLHZV

D�PDMRULW\�RI�WKH�VWXGHQWV�LQ�WKH�H[SHULPHQWDO�JURXS�LQGLFDWHG�WKDW�WKH\�IRXQG�'67�WR�EH�D

JRRG�PRWLYDWLRQDO�WRRO�WR�XVH�LQ�ODQJXDJH�HGXFDWLRQ��6WXGHQWV�LQWHUYLHZHG�LQ�+XQJ�HW�DO�

��



�������H[SUHVVHG�VLPLODU�WKRXJKWV�DQG�EHOLHYHG�'67�WR�EH�PRUH�H[FLWLQJ�DQG�LQWHUHVWLQJ�WKDQ

WUDGLWLRQDO�VWRU\WHOOLQJ�SURMHFWV��DQG�WKDW�LW�KDG�LQ�IDFW�KHOSHG�LQFUHDVH�WKHLU�PRWLYDWLRQ�WR

OHDUQ�

����'LVFXVVLRQ�DQG�3HGDJRJLFDO�LPSOLFDWLRQV

7KLV�VHFWLRQ�ZLOO�IXUWKHU�GLVFXVV�WKH�UHVXOWV�RI�WKH�DIRUHPHQWLRQHG�HPSLULFDO�VWXGLHV��DV�ZHOO�DV

KLJKOLJKW�SHGDJRJLFDO�LPSOLFDWLRQV��:H�ZLOO�DOVR�SRLQW�WR�VRPH�OLPLWDWLRQV�RI�WKH�VWXGLHV

UHYLHZHG��)LUVW�DQG�IRUHPRVW� WKH�UHVXOWV�RI�WKH�VWXGLHV RQ�ERWK�YLGHRV�DQG�'67�SRLQW�LQ�WKH

VDPH�GLUHFWLRQ��7KH�FXUUHQW�WZR�&$//�PHWKRGV�KDYH�VKRZQ�WR�KDYH�SRVLWLYH�HIIHFWV�RQ

OHDUQHU�PRWLYDWLRQ�LQ�DOO�WKH�VWXGLHV�SUHVHQWHG�LQ�WKLV�UHYLHZ��2YHU�WKH�\HDUV�RI�WHDFKLQJ

(QJOLVK�D�IRUHLJQ�ODQJXDJH��WKHUH�KDV�DOZD\V�EHHQ�WKH�FKDOOHQJH�RI�DWWDLQLQJ�DQG�UHWDLQLQJ

PRWLYDWLRQ�DPRQJ�WKH�VWXGHQWV��$V�SUHYLRXVO\�VWDWHG�LQ�WKLV�UHYLHZ��PRWLYDWLRQ�DQG�ORQJ�WHUP

/��DWWDLQPHQW�DUH�LQWHUUHODWHG��'|UQ\HL��������+DUPHU���������DQG�WKHUHIRUH�LW�LV�RI�JUHDW

LPSRUWDQFH�WR�ILQG�PHWKRGV�WKDW�DFWXDOO\�LQFUHDVH�DQG�LPSURYH�/��PRWLYDWLRQ��,Q�WKH�OLJKW�RI

HYLGHQFH�IURP�WKH�VWXGLHV�UHYLHZHG�LQ�WKLV�SDSHU��YLGHRV�DQG�'67�DUH�WZR�VXFK�PHWKRGV

ZKLFK�SRVLWLYHO\�LQIOXHQFH�OHDUQHU�PRWLYDWLRQ��,Q�VRPH�RI�WKH�VWXGLHV�UHYLHZHG��<DQJ�HW�DO��

������+XQJ�HW�DO���������/LX�HW�DO���������$OMDUDLGHK��������3DUVD]DGHK�HW�DO���������'67�DQG

YLGHRV�DUH�LQWHUWZLQHG��7KLV�VKRZV�WKDW�YLGHRV�DQG�'67�DUH�LQ�IDFW�LQWHUUHODWHG��DQG�FDQ�EH

XVHG�LQ�V\PELRVLV�LQ�WKH�FODVVURRP�

6RPH�RI�WKH�VWXGLHV�XVHG�.HOOHU¶V��������$5&6�PRGHO�WR�PHDVXUH�PRWLYDWLRQ��7KLV

PRGHO�KDV�SURYHQ�WR�EH�D�XVHIXO�WRRO�WR�XQGHUVWDQG�WKH�LQWULFDFLHV�RI�PRWLYDWLRQ��KRZHYHU��LW

DOVR�LQYROYHV�VRPH�SRWHQWLDO�OLPLWDWLRQV�DV�WKH�PRGHO�VHHPV�WR�UHO\�RQ�WKH�SUHVXPSWLRQ�WKDW�DOO

SDUWLFLSDQWV�LQ�D�VWXG\�DUH�RQ�WKH�VDPH�OHYHO�RI�PRWLYDWLRQ��,Q�D�FODVVURRP�VHWWLQJ�ZLWK�OLWWOH

URRP�IRU�LQGLYLGXDO�DGDSWDWLRQ��WKH�$5&6�PRGHO�FRXOG�EH�OHVV�HIIHFWLYH�WKDQ�LQ�D�PRUH

LQGLYLGXDO�VHWWLQJ��7KLV�UDLVHV�WKH�TXHVWLRQ�RI�ZKHWKHU�WKH�ILQGLQJV�RI�WKH�VWXGLHV�UHDOO\�DUH

UHOLDEOH��RU�ZKHWKHU�WKHUH�LV�D�ODUJHU�PDUJLQ�RI�HUURU�WKDQ�FDQ�LQLWLDOO\�EH�DVVXPHG�ZKHQ

UHYLHZLQJ�WKH�UHVXOWV��$V�.HOOHU��������H[SODLQV��PRWLYDWLRQ�LV�W\SLFDOO\�FRQVLGHUHG�WR�EH

KLJKO\�LQGLYLGXDOLVHG�DQG�VXEMHFWLYH��ZKLFK�FRXOG�SRVH�VRPH�GLIILFXOWLHV�LQ�PHDVXULQJ�LW��7KH

UHVHDUFKHUV�LQ�WKH�VWXGLHV�UHYLHZHG�DUH�GHSHQGHQW�RQ��DQG�UHVWULFWHG�WR��WKH�KRQHVW\�RI�WKH

VWXGHQWV�LQ�WKH�TXHVWLRQQDLUHV��VFDOHV��DQG�VHOI�UHSRUWHG�SUH�DQG�SRVW�WHVW��2QH�PXVW�LQWHUSUHW

WKH�UHVXOWV�DQG�VSHFXODWH�DERXW�WKH�DQVZHUV��WKHUH�LV�QHYHU�D�����SHUFHQWDJH�JXDUDQWHH�WKDW�WKH

��



DQVZHUV�DUH�LQ�IDFW�WUXH��)XUWKHUPRUH��8VKLRGD��DV�FLWHG�LQ�%URZQ�	�/HH��������VWDWHV�WKDW�RQH

VKRXOG�FRQVLGHU�PRWLYDWLRQ�DV�D�³SURFHVV�UDWKHU�WKDQ�D�PHDVXUDEOH�FDXVH�RU�SURGXFW��S�����´

8VKLRGD��DV�UHIHUUHG�WR�LQ�%URZQ�DQG�/HH���������IXUWKHU�DUJXHV�WKDW�PRWLYDWLRQ�LV�D�VRFLDOO\

FRQVWUXFWHG�SURGXFW�PHGLDWHG�LQ�WKH�UHODWLRQVKLS�EHWZHHQ�KXPDQV��7KLV�LV�LQWHUHVWLQJ��VLQFH

WKH�VWXGLHV�LQFOXGHG�LQ�WKLV�UHYLHZ�GLG�LQWHQG�WR�PHDVXUH�PRWLYDWLRQ��KHQFH�WKHUH�DUH�WZR

RSSRVLWH�YLHZSRLQWV�LQ�UHJDUGV�WR�PHDVXULQJ�PRWLYDWLRQ�

$ORQJVLGH�WKH�SRVVLEOH�OLPLWDWLRQV�RI�WKH�$5&6�PRGHO��WKHUH�LV�DOVR�URRP�WR�FRQVLGHU

KRZ�WKH�JDWKHULQJ�RI�GDWD�ZDV�FRQGXFWHG��$V�WKH�VWXGLHV�DOO�UHOLHG�RQ�VHOI�UHSRUWHG�SUH��DQG

SRVW�VWXG\�TXHVWLRQQDLUHV�DV�ZHOO�DV�LQGLYLGXDO�LQWHUYLHZV�ZLWK�WKH�UHVHDUFKHUV��RQH�PXVW

FRQVLGHU�WKH�PDQQHU�LQ�ZKLFK�WKH�TXHVWLRQV�ZHUH�SRVHG��7KH�UHVHDUFKHU�PD\�SRVVHVV�D

SUHFRQFHLYHG�ELDV�ZKLFK�ULVNV�LQIOXHQFLQJ�WKH�VWXGHQWV¶�DQVZHUV�DQG�WKXV�SURGXFLQJ�DQ

XQUHOLDEOH�VWXG\�UHVXOW��$QRWKHU�DVSHFW�WR�FRQVLGHU�ZKHQ�LQWHUSUHWLQJ�WKH�UHVXOWV�RI�WKH�VWXGLHV

LV�KRZ�WKH�XVH�RI�SUH��DQG�SRVW�WHVWV�PD\�XQLQWHQWLRQDOO\�DIIHFW�VWXGHQWV¶�UHVSRQVHV��7KHUH

PLJKW�EH�D�VXEFRQVFLRXV�GHVLUH�WR�LPSURYH�RQH¶V�UHVXOWV�IURP�WKH�EHJLQQLQJ�DQG�HQG�RI�WKH

FRXUVH��ZKLFK�LQ�LWVHOI�PD\�OHDG�WR�DQ�LPSURYHPHQW�LQ�WKH�UHSRUWHG�GDWD RQ�ZKLFK�WKH�UHVXOWV

RI�WKH�VWXGLHV�DUH�EDVHG��7R�FRPEDW�WKLV�SKHQRPHQRQ�VRPH�VWXGLHV�DOWHUHG�WKH�SKUDVLQJ�RI�WKH

TXHVWLRQV�LQ�WKH�SUH��DQG�SRVW�TXHVWLRQQDLUHV�WR�DYRLG�VWXGHQWV�IHHOLQJ�SUHVVXUHG�RU�LQFOLQHG�WR

UHSRUW�IDOVH�LPSURYHG�UHVXOWV�

6RPH�RI�WKH�DXWKRUV�RI�WKH�VWXGLHV�VSHFXODWH�WKDW�WKH�ODUJH�LQFUHDVH�LQ�OHDUQHU
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