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 㸸HGXFDWLRQDO�WHFKQRORJ\��LQWHUDFWLYH�ZKLWHERDUG��OLVWHQLQJ��VSHDNLQJࢻ࣮࣮࣡࢟
 
$$EVWUDFW���

,QWHUDFWLYH�:KLWHERDUGV��,:%���LQLWLDOO\�SURPRWHG�DV�D�FXWWLQJ�HGJH�FRPPXQLFDWLRQ�

WHFKQRORJ\�IRU�EXVLQHVV�SUHVHQWDWLRQV�LQ�WKH�HDUO\���V��KDYH�VXEVHTXHQWO\�EHHQ�DGRSWHG�

LQWR�PDQ\�VFKRROV̓�FODVVURRPV��$�EDVLF�,:%�VHWXS�FRQVLVWV�RI�D�FRPSXWHU�FRQQHFWHG�WR�

D�GDWD�SURMHFWRU�DQG�D�VHQVRU�WKDW�GHWHFWV�KDSWLF�LQWHUDFWLRQV�WKDW�KDSSHQ�RQ�WKH�SUR�

MHFWRU�VFUHHQ��/LNH�WUDGLWLRQDO�ZKLWHERDUGV�DQG�EODFNERDUGV��,:%�KDYH�WKH�LPPHGLDF\�RI�

SHQ�DQG�SDSHU��7KH\�FDQ�DOVR�GLVSOD\�PXOWLPHGLD�OLNH�D�GDWD�SURMHFWRU��KRZHYHU�LW�

IUHHV�WKH�XVHU�IURP�XVLQJ�WKH�FRPSXWHU̓V�NH\ERDUG�RU�PRXVH��.\XVKX�6DQJ\R�8QLYHUVLW\�

KDV�KDG�VL[�3URPHWKHDQ�͂$FWLYH%RDUG̓�,:%�LQVWDOOHG�IRU�XVH�LQ�()/�FODVVHV�VLQFH�

������,W�VHHPV�WKDW�IHZ�WHDFKHUV�KDYH�EHHQ�DFWXDOO\�XVLQJ�WKHVH�,:%��,W�LV�DOUHDG\�

FOHDU�WKDW�WHDFKHUV�ZLOO�QHHG�VRPH�WUDLQLQJ��QRW�MXVW�RQ�WKH�WHFKQLFDO�GHWDLOV��EXW�

DOVR�RQ�D�SHGDJRJLFDO�DSSURDFK�WKDW�LV�LQ�OLQH�ZLWK�WKHLU�RZQ�SHUVRQDO�WHDFKLQJ�SKL�

ORVRSKLHV���

7KH�PRWLYDWLRQ�WKDW�GULYHV�WKLV�VWXG\�LV�WR�ILQG�ZD\V�WR�EHWWHU�VXSSRUW�WKH�DGRSWLRQ�

RI�WKLV�WHDFKLQJ�WRRO�LQ�WKH�()/�FODVVURRP�E\�WHDFKHUV��VWXGHQWV�DQG�HGXFDWLRQDO�LQ�

VWLWXWLRQV��DQG�WR�FRQWULEXWH�WR�()/�WHDFKHUV̓�SURIHVVLRQDO�GHYHORSPHQW��

�

�

����,,QWURGXFWLRQ��

 
� ,QWHUDFWLYH�:KLWHERDUGV��,:%���LQLWLDOO\�SURPRWHG�DV�D�FXWWLQJ�HGJH�FRPPXQLFDWLRQ�

WHFKQRORJ\�IRU�EXVLQHVV�SUHVHQWDWLRQV�LQ�WKH�HDUO\���V��KDYH�VXEVHTXHQWO\�EHHQ�DGRSWHG�

LQWR�PDQ\�VFKRROV̓�FODVVURRPV��$�EDVLF�,:%�VHWXS�FRQVLVWV�RI�D�FRPSXWHU�FRQQHFWHG�WR�

D�GDWD�SURMHFWRU�DQG�D�VHQVRU�WKDW�GHWHFWV�KDSWLF�LQWHUDFWLRQV�WKDW�KDSSHQ�RQ�WKH�SUR�

MHFWRU�VFUHHQ��/LNH�WUDGLWLRQDO�ZKLWHERDUGV�DQG�EODFNERDUGV��,:%�KDYH�WKH�LPPHGLDF\�RI�

SHQ�DQG�SDSHU��7KH\�FDQ�DOVR�GLVSOD\�PXOWLPHGLD�OLNH�D�GDWD�SURMHFWRU��KRZHYHU�LW�

IUHHV�WKH�XVHU�IURP�XVLQJ�WKH�FRPSXWHU̓V�NH\ERDUG�RU�PRXVH��
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������00RWLYDWLRQ��WWR��LLQYHVWLJDWH��,,:%V��

 
0\�RZQ�ILUVW�SHUVRQDO�H[SHULHQFH�ZLWK�,:%�ZDV�GXULQJ�D�WUDLQLQJ�ZRUNVKRS�IRU�$/7V�

�$VVLVWDQW�/DQJXDJH�7HDFKHUV��LQ�������:H�ZHUH�JLYHQ�D�GHPRQVWUDWLRQ�RI�DQ�,:%�DQG�LWV�

GHGLFDWHG�VRIWZDUH�DQG�VXSSOHPHQWDU\�WH[WERRN�WKDW�ZDV�WDUJHWHG�DW�-DSDQHVH�HOHPHQWDU\�

VFKRRO�VWXGHQWV�OHDUQLQJ�()/��(QJOLVK�DV�D�)RUHLJQ�/DQJXDJH���7KLV�SDUWLFXODU�V\VWHP�

FRQVLVWHG�RI�D�IUHHVWDQGLQJ�ZKLWHERDUG��GDWD�SURMHFWRU��D�ODSWRS�FRPSXWHU�DQG�D�VHQVRU�

WKDW�FOLSSHG�RQWR�WKH�ZKLWHERDUG��,W�ZDV�GHOLFDWH��SUHFDULRXV�DQG�D�ORW�RI�WLPH�ZDV�

VSHQW�FDOLEUDWLQJ�DQG�VHWWLQJ�LW�XS��$W�RQH�SRLQW�WKH�GHPRQVWUDWRU�LQ�KLV�HQWKXVLDVP�

WULSSHG�RYHU�WKH�FDEOHV��DQG�KDG�WR�VWDUW�WKH�FDOLEUDWLRQ�DOO�RYHU�DJDLQ��$OWKRXJK�

WKLV�ZDV�SUHVHQWHG�DV�WKH�IXWXUH�RI�(QJOLVK�DV�D�)RUHLJQ�/DQJXDJH�WHDFKLQJ�WHFKQRORJ\��

PDQ\�WHDFKHUV�UHPDLQHG�XQFRQYLQFHG�DQG�XQGHUZKHOPHG��

.\XVKX�6DQJ\R�8QLYHUVLW\�KDV�KDG�VL[�3URPHWKHDQ�͂$FWLYH%RDUG̓�,:%�LQVWDOOHG�IRU�

XVH�LQ�()/�FODVVHV�VLQFH�������,�DWWHQGHG�D�RQH�KRXU�WUDLQLQJ�VHVVLRQ�FRQGXFWHG�LQ�

-DSDQHVH�E\�WKH�,:%�FRPSDQ\�UHSUHVHQWDWLYHV��:H�ZHUH�VKRZQ�KRZ�WR�FRQQHFW�DQG�FDOL�

EUDWH�LW��DQG�KRZ�WR�GRZQORDG�DQG�XVH�WKH�VRIWZDUH���7KH�EXQGOHG�VRIWZDUH��$FWLY,Q�

VSLUH��LV�W\SH�RI�SURJUDP�NQRZQ�DV�D�͂IOLS�FKDUW̓��:LWK�WKLV�VRIWZDUH��RQH�FDQ�LP�

SRUW�DQG�DUUDQJH�PXOWLPHGLD�WR�UHDFW�LQ�GLIIHUHQW�ZD\V�WR�WKH�XVHUV̓�LQWHUDFWLRQV��

7KHUH�LV�DOVR�D�KDQGZULWLQJ�UHFRJQLWLRQ�IXQFWLRQ�WKDW�FDQ�FRQYHUW�KDQGZULWLQJ�LQWR�

DVFLL�WH[W��8VHUV�DUH�DEOH�WR�XVH�RWKHU�VRIWZDUH�RQ�WKH�,:%�VXFK�DV�ZHE�EURZVHUV��3RZ�

HU3RLQW��SDLQW�SURJUDPV�RQ�WKH�,:%��KRZHYHU�WKH�UDQJH�RI�IXQFWLRQV�LV�OLPLWHG��

,W�VHHPV�WKDW�IHZ�WHDFKHUV�KDYH�EHHQ�DFWXDOO\�XVLQJ�WKHVH�,:%��,QIRUPDO�FKDWV�ZLWK�

WHDFKHUV�UHYHDOHG�FRPPRQ�WKUHDGV��DSSUHKHQVLRQV�WR�WHFKQRORJ\��ODFN�RU�WUDLQLQJ�RU�H[�

SHULHQFH��RU�DUH�WRR�EXV\�WR�EH�HQWKXVLDVWLF�DERXW�WKHP��7KHVH�WKHPHV�HFKR�WKH�UHDF�

WLRQV�WR�WKH�FOXPV\�SUHVHQWDWLRQ�,�ZLWQHVVHG�LQ�������

,W�LV�DOUHDG\�FOHDU�WKDW�WHDFKHUV�ZLOO�QHHG�VRPH�WUDLQLQJ��QRW�MXVW�RQ�WKH�WHFK�

QLFDO�GHWDLOV��EXW�DOVR�RQ�D�SHGDJRJLFDO�DSSURDFK�WKDW�LV�LQ�OLQH�ZLWK�WKHLU�RZQ�SHU�

VRQDO�WHDFKLQJ�SKLORVRSKLHV��7KH�PRWLYDWLRQ�WKDW�GULYHV�WKLV�VWXG\�LV�WR�ILQG�ZD\V�WR�

EHWWHU�VXSSRUW�WKH�DGRSWLRQ�RI�WKLV�WHDFKLQJ�WRRO�LQ�WKH�()/�FODVVURRP�E\�WHDFKHUV��

VWXGHQWV�DQG�HGXFDWLRQDO�LQVWLWXWLRQV��DQG�WR�FRQWULEXWH�WR�()/�WHDFKHUV̓�SURIHV�

VLRQDO�GHYHORSPHQW��

 
������55HVHDUFK��44XHVWLRQV��

��

1XPHURXV�VWXGLHV�IURP�DURXQG�WKH�ZRUOG�RQ�,:%V�LQ�SULPDU\��VHFRQGDU\�DQG�HYHQ�KLJK�

VFKRROV�FDQ�EH�IRXQG��%DOWD�	�'XUDQ����������&DPSUHJKHU����������'DYLV����������*DVKDQ�

	�$OVKXPDLPHUL����������+LJJLQV��HW�DO�����������.HUVKQHU��HW�DO�����������0DWKHZV�

$\GLQOL�	�(OD]L]����������0RVV��HW�DO����������DQG���]���������&DPSUHJKHU����������'D�

YLV����������*DVKDQ�HW�DO�����������.RGDLUD�HW�DO�����������2WVXNL�HW�DO���������UH�

VHDUFK�RQ�,:%�XVDJH�LQ�-DSDQHVH�()/�FODVVHV�LQ�DW�D�WHUWLDU\�OHYHO�LV�VFDUFH��

-RKQVRQ�HW�DO���������ODPHQW�͆WKDW�WKHUH�LV�D�GHDUWK�RI�UHVHDUFK�OLWHUDWXUH�H[DP�
LQLQJ�WKHLU��,:%��XVH�LQ�WHUWLDU\�OHYHO�(QJOLVK�ODQJXDJH�WHDFKLQJ͇��S��������]��������

DOVR�FLWHV�D�SDXFLW\�RI�͆HPSLULFDO�UHVHDUFK�HYLGHQFH�UHJDUGLQJ�WKH�HIIHFWLYHQHVV�RI�
WKH�,:%�WHFKQRORJ\�LQ�/��WHDFKLQJ�DQG�OHDUQLQJ͇��S�������

$�JDS�H[LVWV�LQ�WKH�UHVHDUFK�RI�,:%�LQ�()/�FODVVHV�LQ�-DSDQHVH�WHUWLDU\�LQVWLWX�

WLRQV��)RU�WHDFKHUV�XVLQJ�,:%�LQ�()/�FODVVHV��WKLV�SDXFLW\�RI�UHVHDUFK�DQG�OLWHUDWXUH�

RQ�,:%�DQG�ODQJXDJH�OHDUQLQJ�QHHGV�WR�EH�DGGUHVVHG��

$V�WHFKQRORJ\�EHFRPHV�XELTXLWRXV�LQ�RXU�GDLO\�OLYHV��LQ�EXVLQHVV��DQG�LQ�HGXFDWLRQ��
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WKH�SHUFHSWLRQV�WKDW�EHJLQ�WR�HPHUJH�ZLOO�DIIHFW�KRZ�LW�LV�RU�LV�QRW�HPEUDFHG��%RUJ�

�������

:KLOH�,:%V�DUH�VWDUWLQJ�WR�EHFRPH�PRUH�FRPPRQ�LQ�()/�FODVVURRPV�LQ�-DSDQ��PDQ\�

VFKRROV�DQG�QHZ�WHDFKHUV�GR�QRW�KDYH�PXFK�H[SHULHQFH�ZLWK�,:%�RU�PD\�QRW�EH�WHFKQRORJ�

LFDOO\�PRWLYDWHG��7KH�JHQHUDO�DLP�RI�WKLV�UHVHDUFK�SURMHFW�LV�WR�LQYHVWLJDWH�WKH�

HPHUJLQJ�SHUFHSWLRQV�RI�QHZO\�LQVWDOOHG�,:%�LQ�()/�FODVVHV�DW a university in Japan. 7KLV�
LQYHVWLJDWLRQ�ZLOO�IRFXV�RQ�WHDFKHUV̓�DQG�VWXGHQWV̓�HPHUJLQJ�SHUFHSWLRQV�RI�WKH�

,:%̓V�XVDJH�DV�D�SHGDJRJLFDO�WRRO��7R�H[SORUH�WKHVH�HPHUJLQJ�SHUFHSWLRQV�RI�LQWHUDF�

WLYH�ZKLWHERDUGV��,:%��D�TXDOLWDWLYH�DSSURDFK�LV�EHLQJ�XVHG�WR�LQYHVWLJDWH�WKH�IROORZ�

LQJ�UHVHDUFK�TXHVWLRQV��

�

���:KDW�DUH�WHDFKHUV̓�DQG�VWXGHQWV̓�HPHUJLQJ�SHUFHSWLRQV�RI�WKH�,:%�DQG�LWV�HI�

IHFWLYHQHVV"�

�

���+RZ�GR�WHDFKHUV�XVH�WKLV�WHDFKLQJ�WRRO�WR�DOLJQ�ZLWK�WKHLU�WHDFKLQJ�SULQFLSOHV"�

��

�����//LWHUDWXUH��

�

$V�WHFKQRORJ\�EHFRPHV�FKHDSHU�DQG�PRUH�SRZHUIXO��FRPSXWHUV�DQG�GDWD�SURMHFWRUV�DUH�

EHFRPLQJ�FRPPRQSODFH�LQ�PDQ\�XQLYHUVLW\�FODVVURRPV��7HFKQRORJ\���&RPSXWHU�$VVLVWHG�

/DQJXDJH�/HDUQLQJ��7$//���&$//��WDNHV�DGYDQWDJH�RI�PXOWLPHGLD�DQG�FRPSXWHU�SRZHU�WR�

IDFLOLWDWH�ODQJXDJH�OHDUQLQJ�DFWLYLWLHV�VXFK�DV�EOHQGHG�OHDUQLQJ��6̧WHIDQ��������/DQJD�

�������VSDFHG�OHDUQLQJ�DQG�JDPLILFDWLRQ��2WVXNL�HW�DO���������

0DQ\�HGXFDWLRQDO�LQVWLWXWLRQV�DURXQG�WKH�ZRUOG�KDYH�UHFRJQL]HG�WKLV�SRWHQWLDO��DQG�

KDYH�LQYHVWHG�LQ�,:%�LQ�WKHLU�FODVVURRPV��,Q�$PHULFD��'HVDQWLV��������UHSRUWHG�WKDW�E\�

WKH�\HDU�����������RI�WHDFKHUV�KDG�DFFHVV�WR�,:%��

7KH�8.�VHHPV�WR�EH�OHDGLQJ�WKH�,:%�UHYROXWLRQ�ZKHUH�LW�LV�FODLPHG�WKDW�����RI�KLJK�

VFKRRO�FODVVURRPV�KDYH�DW�OHDVW�RQH�,:%�LQVWDOOHG�IRU�XVH�LQ�WKH�FODVVURRP��'DYLV��
�������7KLV�VDWXUDWLRQ�RI�,:%�LQ�WKH�8.�LV�SDUWLDOO\�GXH�WR�D�SURMHFW�FDOOHG�WKH�

6FKRROV�,QWHUDFWLYH�:KLWHERDUG�([SDQVLRQ�SURMHFW��6:(��WKDW�ZDV�HVWDEOLVKHG�LQ�������

0RVV�HW�DO���������HYDOXDWHG�WKH�6:(�SURMHFW��KRZHYHU�WKH\�ZHUH�XQDEOH�WR�UHVROYH�

ZKHWKHU�RU�QRW�XVDJH�RI�,:%V�LQ�WKH�FODVVURRP�ZHUH�PRUH�EHQHILFLDO�WKDQ�WKDW�RI�WKH�

GDWD�SURMHFWRUV��

$Q�1+.�VXUYH\�IRXQG�WKDW�����RI�HOHPHQWDU\�VFKRROV�LQ�-DSDQ�KDYH�DFFHVV�WR�D�VLQJOH�
,:%���.RGDLUD���������,Q������WKHUH�ZHUH�OHVV�WKDQ�RQH�,:%�SHU�VFKRRO�RU�XQLYHUVLW\�
�6KLPL]X��������6KLPL]X�LV�FRQFHUQHG�WKDW�-DSDQ�͆DLPV�WR�EH�RQH�RI�WKH�ZRUOG̓V�OHDG�
LQJ�,7�QDWLRQV��EXW�KDV�PDGH�OLWWOH�SURJUHVV�LQ�HPEUDFLQJ�LW�LQ�HGXFDWLRQ͇��S��LL���

�

������''LIIXVLRQ��RRI��,,QQRYDWLRQV��

 
,I�,:%�DUH�EHLQJ�XVHG�WR�VLPSO\�GLVSOD\�FRQWHQW��WKHQ�LW�LV�QR�GLIIHUHQW�WR�D�GDWD�

SURMHFWRU�VHWXS���7R�EH�VXFFHVVIXOO\�DGRSWHG��WKH�,:%�VKRXOG�EH�DEOH�WR�GR�DW�OHDVW�

HYHU\WKLQJ�WKDW�LWV�WKH�WUDGLWLRQDO�EODFNERDUG�RU�GDWD�SURMHFWRU�FDQ�GR��&HUWDLQO\��

RQH�RI�WKH�ELJJHVW�DGYDQWDJHV�RI�WKH�,:%��LV�EHLQJ�DEOH�WR�QDYLJDWH�FRQWHQW�GLUHFWO\�

YLD�WKH�VFUHHQ��IUHHLQJ�WKH�WHDFKHU�IURP�WKH�FRPSXWHU�DQG�NH\ERDUG���.RHQUDDG�������

$FFRUGLQJ�WR�5RJHUV̓��������WKHRU\�RI�GLIIXVLRQ�RI�LQQRYDWLRQ��WKHUH�DUH�ILYH�IDF�

WRUV�WKDW�ZLOO�OHDG�WR�WKH�WHFKQRORJ\̓V�VXFFHVV��UHODWLYH�DGYDQWDJH��FRPSDWLELOLW\��

FRPSOH[LW\��WULDO�DELOLW\��DQG�REVHUYDELOLW\��S�������
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�

���/LWHUDWXUH�

����'LIIXVLRQ�RI�,QQRYDWLRQV�

�

5HODWLYH�DGYDQWDJH�� 7KH�GHJUHH�WR�ZKLFK�DQ�LQQRYDWLRQ�LV�SHUFHLYHG�DV�EHLQJ�EHWWHU�

WKDQ�WKH�LGHD�LW��

VXSHUVHGHV��

&RPSDWLELOLW\��� 7KH�GHJUHH�WR�ZKLFK�DQ�LQQRYDWLRQ�LV�SHUFHLYHG�DV�FRQVLVWHQW�ZLWK�

WKH�H[LVWLQJ��

YDOXHV��SDVW�H[SHULHQFHV��DQG�QHHGV�RI�SRWHQWLDO�DGRSWHUV��

&RPSOH[LW\��� � 7KH�GHJUHH�WR�ZKLFK�DQ�LQQRYDWLRQ�LV�SHUFHLYHG�DV�UHODWLYHO\�GLI�

ILFXOW�WR��

XQGHUVWDQG�DQG�XVH��

7ULDO�DELOLW\��� � 7KH�GHJUHH�WR�ZKLFK�DQ�LQQRYDWLRQ�PD\�EH�H[SHULPHQWHG�ZLWK�

RQ�D�OLPLWHG��

EDVLV��

2EVHUYDELOLW\��� 7KH�GHJUHH�WR�ZKLFK�WKH�UHVXOWV�RI�DQ�LQQRYDWLRQ�DUH�YLVLEOH�WR�

RWKHUV��

�

$�VWXG\�RI�IHPDOH�(QJOLVK�WHDFKHUV�DW�D�XQLYHUVLW\�LQ�-RUGDQ�E\�-ZDLIHOO�DQG�

*DVD\PHK��������ZDV�JXLGHG�E\�5RJHU̓V��������WKHRU\�RI�GLIIXVLRQ�RI�LQQRYDWLRQ��7KH\�

IRXQG�WKDW�͆7KH�ILYH�FKDUDFWHULVWLFV�RI�,:%��DV�PHQWLRQHG�LQ�5RJHUV
V��������WKHRU\��
KDYH�SOD\HG�D�FUXFLDO�UROH�LQ�PRWLYDWLQJ�DOO�WKH�IRXU�SDUWLFLSDQW�WHDFKHUV�WR�XVH�,:%�
LQ�WKHLU�WHDFKLQJ͇���S������

&RZLH�HW�DO���������IRXQG�WKDW�D�QRYLFH�WHDFKHU̓V�SHGDJRJ\�GRHV�QRW�KDYH�WR�FKDQJH�

UDGLFDOO\�LQ�RUGHU�WR�DGRSW�VRPH�VLPSOH�H�OHDUQLQJ�WRROV��+RZHYHU��WKH�SUHGRPLQDQW�RE�

VWDFOH�WKH\�LGHQWLILHG�ZDV�WKH�-DSDQHVH�LQVWLWXWLRQ�LWVHOI��ZKHUH�GHVSLWH�DFFHVV�WR�

VRPH�FXWWLQJ�HGJH�WHFKQRORJ\��WKH�DGPLQLVWUDWLRQ�GLG�QRW�SURYLGH�HQRXJK�VXSSRUW��GXH�D�

ODFN�RI�XQGHUVWDQGLQJ�RI�WKH�WHFKQRORJ\��7KLV�SUREOHP�LV�QRW�MXVW�SHFXOLDU�WR�-DSDQ��

EXW�DOVR�HYLGHQFHG�LQ�D�&DQDGLDQ�XQLYHUVLW\�LQ�D�SURMHFW�E\�'LRFKRQ�DQG�&DPHURQ�

��������7KH\�DOVR�UHDVRQ�WKDW�WKHVH�QHZ�WHFKQRORJLHV�RIWHQ�IDOO�VKRUW�RI�H[SHFWDWLRQV�

LV�GXH�LQ�SDUW�WR�WKH�WHDFKHUV̓�XQIDPLOLDULW\��LQH[SHULHQFH��QR�SHUFHLYHG�EHQHILW��

LQVXIILFLHQW�XQGHUVWDQGLQJ�RI�LWV�SRWHQWLDO��RU�VLPSO\�D�IHDU�RI�WKH�XQNQRZQ�RU�FKDQJH�

WR�WKH�VWDWXV�TXR���,Q�RWKHU�ZRUGV��WKH�WHDFKHUV�FRXOG�QRW�VHH�D�͂UHODWLYH�DG�

YDQWDJH̓�DV�GHVFULEHG�E\�5RJHUV���������

5RJHUV�VD\V�WKDW�LQQRYDWLRQV�PXVW�EH�FRPSDWLEOH�ZLWK�H[LVWLQJ�SKLORVRSKLHV�RI�WKH�

DGRSWHUV�LQ�RUGHU�WR�EH�VXFFHVVIXOO\�DGRSWHG��7HDFKHUV�PD\�UHVLVW�FKDQJHV�EHFDXVH�WKH\�

IHHO�WKH\�PD\�KDYH�WR�PDNH�FKDQJHV�WR�WKHLU�SHGDJRJ\��'LRFKRQ�HW��DO���������VD\V�WKDW�

LW�LV�͆LURQLF�WKDW�XQLYHUVLWLHV��ZKLFK�H[LVW�WR�FUHDWH�LQTXLULQJ�PLQGV�WKDW�ZLOO�
FKDOOHQJH�WKH�VWDWXV�TXR��KDYH�UHVLVWHG�FKDQJHV�WR�WKHLU�EXUHDXFUDWLF�VWUXFWXUHV͇�

�S�������

�

,Q�OLQH�ZLWK�5RJHUV̓�WKHRU\��FRPSOH[LWLHV�VXFK�DV�WKH�WHFKQLFDO�GLIILFXOWLHV�DVVR�

FLDWHG�ZLWK�,:%�FDQ�XQGHQLDEO\�DIIHFW�WKH�PRWLYDWLRQ�DQG�WKHUHIRUH�WKH�VXFFHVVIXO�

DGRSWLRQ�RI�,:%��,Q�0DWKHZV�$\GLQOL�DQG�(OD]L]̓V��������VWXG\�RQ�WHDFKHU̓V�DWWLWXGHV�

WRZDUG�,:%��WKH\�LGHQWLILHG�SUDFWLFDO�SUREOHPV�WKDW�PD\�RFFXU�ZLWK�WKH�,:%��&RPSXWHUV�

PD\�EUHDN�GRZQ�RU�IUHH]H�XS��VFUHHQ�YLVLELOLW\��HUJRQRPLF�LVVXHV�VXFK�DV�WKH�SK\VLFDO�

ORFDWLRQ�RI�WKH�ERDUG�LQ�WKH�FODVVURRP��DQG�VDIHW\�LVVXHV�VXFK�DV�FDEOHV�DQG�ZLUHV�

WKDW�PD\�EH�WULSSHG�RYHU��.HUVKQHU�HW��DO���������KDYH�DOVR�LGHQWLILHG�GLVUXSWLRQV�

WKDW�FDQ�KDSSHQ�LQ�D�FODVVURRP��͆SURGXFWLYH�FROODERUDWLRQ�FDQ�EH�SDUWLFXODUO\�GLV�
UXSWHG�E\�WHFKQLFDO�GLIILFXOWLHV͇��S�������
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�

������77KUHH��OOHYHOV��RRI��,,:%��SSURILFLHQF\��

 
%DVPDW]L��������KDV�GHVFULEHG�WKH�WKUHH�OHYHOV�RI�,:%�SURILFLHQF\�DV�6XSSRUWHG�'L�

GDFWLF��,QWHUDFWLYH�DQG�(QKDQFHG�,QWHUDFWLYH��

���6XSSRUWHG�GLGDFWLF��WHDFKHUV�PDNH�VRPH�XVH�RI�WKH�YLVXDO�HOHPHQW�RI�WKH�,:%�WR�

LOOXVWUDWH�FRQFHSWV�LQVWHDG�RI�KHOSLQJ�WKH�VWXGHQWV�GHYHORS�FRQFHSWXDOO\�WKURXJK�WKHP��

7KH\�IROORZ�D�WUDGLWLRQDO�WHDFKHU̺FHQWUHG�DSSURDFK�DOWKRXJK�WKH\�PD\�EHJLQ�HPSOR\LQJ�

WKHLU�RZQ�PDWHULDO�LQ�D�WUDGLWLRQDO�ZD\�YLD�([FHO��3RZHU3RLQW�RU�RWKHU�FRPPHUFLDOO\�

SURGXFHG�SURJUDPV���

���,QWHUDFWLYH�SKDVH��$�SURJUHVVLRQ�IURP�WKH�VXSSRUWHG�GLGDFWLF�VWDJH�DOWKRXJK�WKH�

IXOO�SRWHQWLDO�RI�,:%V�LV�QRW�IXOO\�UHDOL]HG�DQG�GHYHORSHG��7HDFKHUV�PD\�ODFN�FRQIL�

GHQFH�LQ�XWLOL]LQJ�WKH�WHFKQRORJ\��EXW�WKH\�LQWHJUDWH�WKH�,:%�LQWR�WKHLU�LQVWUXFWLRQDO�

SUDFWLFH�DQG�WU\�WR�H[SORUH�IXUWKHU�WKH�FDSDELOLWLHV�RI�([FHO��3RZHU3RLQW�DQG�WKH�

VRIWZDUH�DFFRPSDQ\LQJ�WKH�,:%�LQ�RUGHU�WR�DLG�WKH�FRQFHSWXDO�GHYHORSPHQW�RI�WKHLU�VWX�

GHQWV�WKURXJK�YDULRXV�YHUEDO��YLVXDO�DQG�DHVWKHWLF�VWLPXOL��

���(QKDQFHG�,QWHUDFWLYH��$�SURJUHVVLRQ�IURP�WKH�LQWHUDFWLYH�VWDJH��7HDFKHUV�FRQ�

VLGHU�WHFKQRORJ\�DQ�LQWHJUDO�SDUW�RI�WKHLU�OHVVRQ�DQG�WU\�WR�IRVWHU�WKH�FRJQLWLYH�GH�

YHORSPHQW�RI�WKHLU�VWXGHQWV�E\�WDNLQJ�DGYDQWDJH�RI�WKH�LQWHUDFWLYH�IHDWXUH�RI�,:%V��

7KH\�DUH�IDPLOLDU�ZLWK�WKH�WHFKQLTXHV�DYDLODEOH��FRQILGHQW�ZLWK�WKH�XVH�RI�WHFKQRORJ\�

DQG�RIIHU�WKHLU�VWXGHQWV�WKH�RSSRUWXQLW\�WR�HQJDJH�LQ�LQGLYLGXDO�RU�FROODERUDWLYH�DF�

WLYH�OHDUQLQJ�E\�UHDFWLQJ�WR�WKH�,:%�VWLPXOL��S�������

%\�GHVFULELQJ�WKHVH�WKUHH�OHYHOV�ZH�FDQ�VHH�WKH�HYROXWLRQ�RI�,:%�XVHUV��:KLOH�WKLV�

LV�QRW�D�SUHVFULSWLRQ��WKLV�DZDUHQHVV�RI�WKH�FRPSHWHQFH�OHYHOV�FDQ�EH�KHOSIXO�IRU�XV�

HUV�WR�UHIOHFW�XSRQ�WKHLU�RZQ�DELOLWLHV��

'HVDQWLV��������LV�RSWLPLVWLF�DERXW�WKH�SRWHQWLDO�RI�WKH�,:%��͆7KHUH�LV�OLWWOH�
GRXEW�WKDW�LQWHUDFWLYH�ZKLWHERDUGV��LQ�WKH�KDQGV�RI�SDVVLRQDWH�DQG�ZHOO�WUDLQHG�WHDFK�
HUV��FDQ�EH�XVHG�WR�GHOLYHU�KLJKO\�HIIHFWLYH�LQVWUXFWLRQ�WR�VWXGHQWV�͇��S������+H�KDV�

WKUHH�UHFRPPHQGDWLRQV�WR�DFKLHYH�WKLV��

�� %XLOG�HIILFDF\�E\�VFDIIROGLQJ�WKH�LQVWUXFWLRQ�RI�QHZ�WDVNV�
�� (VWDEOLVK�ORQJ�WHUP�FROODERUDWLYH�SDUWQHUVKLSV�DPRQJ�WHDFKHUV���
�� ,QFOXGH�SRVLWLYH�VXSHUYLVLRQ�WKDW�HQFRXUDJHV�WHDFKHU�VHOI�UHIOHFWLRQ�DQG�PHDVXUHV�
VWXGHQW�HQJDJHPHQW�ZLWK�GLJLWDO�PHGLD�XVLQJ�WKH�,:%��S������

,Q�D�-DSDQHVH�VHWWLQJ�KRZHYHU��WKLV�FROODERUDWLYH�DWWLWXGH�PD\�QRW�EH�VR�SUHYDOHQW��

/LYHUVLGJH��������IRXQG�WKDW�PDQ\�WHDFKHUV�͆DUH�YHU\�UHOXFWDQW�WR�VKDUH�PDWHULDOV��
GLVFXVV�KRZ�FRXUVHV�DUH�SURFHHGLQJ�DQG�ZKDW�ZRUNHG�RU�GLG�QRW�ZRUN��)XUWKHUPRUH�͂UH�
IOHFWLYH̓�SUDFWLFH��WKH�FORVHVW�WUDQVODWLRQ�RI�ZKLFK�LV�͂KDQVHLWHNL�QD̓�LQ�-DSDQHVH�
LPSOLHV�D�QHJDWLYH�FULWLFLVP��7KH�FRQVWUXFWLYH�DQDO\VLV�RI�UHIOHFWLYH�SUDFWLFH�DQG�
VKDULQJ�DQG�GLVFXVVLRQ�LV�QRW�HQFRXUDJHG�ZLWKLQ�WKH�WHDFKLQJ�HQYLURQPHQW��,QVWLWXWLRQV�
DOVR�GR�QRW�VHH�DQ\�UHDVRQ�WR�SURYLGH�RU�DOORZ�WLPH�IRU�LW��7KXV��RQH�RI�WKH�FRUH�
VWUHQJWKV�RI�,:%V�RI�VKDULQJ�DQG�FROODERUDWLQJ�GRHV�QRW�RFFXU�RIWHQ�ZLWKLQ�RU�DFURVV�
-DSDQHVH�HGXFDWLRQDO�LQVWLWXWLRQV͇��S�������

'HVSLWH�WKH�IDFW�WKDW�WHDFKHUV�QHHG�FRQWLQXLQJ�SURIHVVLRQDO�GHYHORSPHQW�LQ�RUGHU�WR�

XQGHUVWDQG�DQG�XVH�WKH�WHFKQRORJ\�HIIHFWLYHO\��WKLV�FXOWXUDO�GLIIHUHQFH�LQ�DWWLWXGH�

SUHVHQWV�DQ�REVWDFOH�IRU�WUDLQLQJ�DQG�FROODERUDWLRQ�LQ�WKH�-DSDQHVH�VHWWLQJ��

$OWKRXJK�PDQ\�()/�WHDFKHUV�PD\�EH�QRQ�-DSDQHVH�DQG�PD\�QRW�EH�VXEMHFW�WR�WKH�ORFDO�

FXOWXUDO�FRQVWUDLQWV��WKH�LQVWLWXWLRQ�LWVHOI�PD\�QRW�EH�VR�RSHQ�WR�SURPRWLQJ�WKH�͂(V�
WDEOLVKPHQW�RI�ORQJ�WHUP�FROODERUDWLYH�SDUWQHUVKLSV�DPRQJ�WHDFKHUV̓��'HVDQWLV���������
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����7KUHH�OHYHOV�RI�,:%�SURILFLHQF\�

 
������((IIHFWLYHQHVV��RRI��,,:%V��

 
0DWKHZV�$\GLQOL�HW��DO���������ZDUQ�͆LQVWLWXWLRQV�FRQVLGHULQJ�WKH�H[WHQVLYH�FRVWV�

RI�LQVWDOOLQJ�,:%V�LQ�WKHLU�FODVVURRPV��WKH�UHVHDUFK�KDV�VWLOO�QRW�\HW�VKRZQ�HPSLUL�
FDOO\�ZKHWKHU�WKH�FODLPHG�EHQHILWV�RI�,:%V�DUH�UHODWHG�WR�XQLTXH�FKDUDFWHULVWLFV�RI�
WKLV�WHFKQRORJ\�RU�ZKHWKHU�WKH\�FRXOG�EH�DFKLHYHG�ZLWK�DOWHUQDWLYH��SHUKDSV�DOUHDG\�
H[LVWLQJ��PHDQV͇��S��������

,Q�WKHLU�6:(�SURMHFW�HYDOXDWLRQ��0RVV�HW�DO���������ZHUH�XQDEOH�WR�UHVROYH�ZKHWKHU�

RU�QRW�XVDJH�RI�,:%V�LQ�WKH�FODVVURRP�ZHUH�PRUH�EHQHILFLDO�WKDQ�WKDW�RI�WKH�GDWD�SUR�

MHFWRUV��7KH\�IRXQG�WKDW�WKDW�PDWK�DQG�VFLHQFH�ZHUH�WKH�PDLQ�EHQHILFLDULHV�RI�,:%��DQG�

WKH�(QJOLVK�GHSDUWPHQWV�ZHUH�HTXLSSHG�ODVW�RI�DOO��,W�ZDV�VXJJHVWHG�͆WKDW�WKH�YLVXDO�
L]DWLRQ�RI�LGHDV�DOORZHG�E\�DQ�,:%�PLJKW�EH�PRUH�DSSURSULDWH�WR�PDWKHPDWLFV�DQG�VFL�
HQFH�WKDQ�WR�(QJOLVK͇�.QHHQ���������

,Q�DQ�HYDOXDWLRQ�RI�D�SURMHFW�FDOOHG�͂(PEHGGLQJ�,&7��,QIRUPDWLRQ�DQG�&RPPXQLFD�

WLRQV�7HFKQRORJ\��LQ�WKH�/LWHUDF\�DQG�1XPHUDF\�6WUDWHJLHV̓��+LJJLQV�HW��DO���������

IRXQG�WKDW�WKH�WHDFKHUV�DQG�VWXGHQWV�UHVSRQGHG�SRVLWLYHO\�DQG�LW�VHHPHG�WKDW�WKH�,:%�

KDG�KDG�D�UHDO�LPSDFW�RQ�WKH�SULPDU\�FODVVURRPV�ZKHUH�WKH\�ZHUH�LQWURGXFHG��6XEVH�

TXHQWO\�WKH�VWXGHQWV�LQ�WKHVH�VFKRROV�SHUIRUPHG�PDUJLQDOO\�EXW�VWDWLVWLFDOO\�VLJQLIL�

FDQWO\�EHWWHU�RQ�QDWLRQDO�WHVWV�LQ�PDWKHPDWLFV�DQG�VFLHQFH��FRPSDUHG�WR�RWKHU�VFKRROV�

QDWLRQDOO\��+RZHYHU��LQ�WKH�IROORZLQJ�\HDU�QR�GLIIHUHQFH�ZDV�IRXQG�LQ�SHUIRUPDQFH�RQ�

QDWLRQDO�WHVWV�IRU�WKHVH�VDPH�VFKRROV��,W�ZDV�VXJJHVWHG�WKDW�WKDW�WKH�HDUO\�LPSURYH�

PHQW�ZDV�GXH�WR�WKH�LQLWLDO�LQWHUYHQWLRQ�RU�WKDW�VXVWDLQHG�LPSURYHPHQW�LV�KDUGHU�WR�

DFKLHYH��7KH\�IRXQG�WKDW�WKHUH�LV�VRPH�HYLGHQFH�WKDW�,:%V�FDQ�LPSURYH�WKH�SHUIRUPDQFH�

RI�ORZ�DFKLHYLQJ�SXSLOV�LQ�(QJOLVK�DQG�WKDW�WKH�RYHUDOO�LPSDFW�LV�JUHDWHVW�RQ�ZULWLQJ��

.QHHQ��������KDV�ORRNHG�DW�KRZ�,:%�ZHUH�EHLQJ�XVHG�LQ�VHFRQGDU\�VFKRRO�(QJOLVK�FODVVHV�

LQ�WKH�8.��$OWKRXJK�WKH�,:%�DIIRUGHG�WKH�WHDFKHUV�ZLWK�D�ZLGH�UDQJH�RI�UHVRXUFHV�

WKRXJK�GLIIHUHQW�PHGLD��VKH�LGHQWLILHG�WKDW�D�OLPLWDWLRQ�ZDV�XSRQ�WKDW�RI�VSRQWDQHLW\�

LQ�WKH�FODVVURRP��2QH�RI�WKH�OLPLWDWLRQV�RI�WKH�,:%�LGHQWLILHG�LQ�.QHHQ̓V�VWXG\�ZDV�

WKH�GLIILFXOW\�RI�ZULWLQJ�RQ�WKH�,:%��FRPSDUHG�WR�D�WUDGLWLRQDO�EODFNERDUG��

.HUVKQHU�HW�DO���������IRXQG�WKDW�,:%�FDQ�VXSSRUW�SULPDU\�VFKRRO�VWXGHQWV�LQ�WKHLU�

VFLHQFH�FODVV��EXW�ZDUQHG�WKDW�WKH�,:%�LV�QRW�WR�EH�VHHQ�DV�͆DQ�HQWLUHO\�GLVWLQFWLYH�
RU�SHGDJRJLFDOO\�WUDQVIRUPDWLYH�OHDUQLQJ�UHVRXUFH�LQ�WKH�SULPDU\�FODVVURRP͇��S�������

/LNH�RUGLQDU\�FKDON�EODFNERDUGV��SHQ�DQG�SDSHU��DQG�WH[WERRNV��,:%�DUH�MXVW�DQRWKHU�

WRRO�WKDW�FDQ�EH�XVHG�IRU�WHDFKLQJ��,W�LV�KRZ�WKHVH�WRROV�DUH�XVHG�WR�WHDFK�WKDW�LV�

LPSRUWDQW���

&RZLH�HW��DO���������LQYHVWLJDWHG�WKH�XVH�RI�VRPH�H�OHDUQLQJ�WRROV��WHDFKLQJ�DS�

SURDFKHV��DQG�OHYHOV�RI�LQVWLWXWLRQDO�VXSSRUW�LQ�IRXU�VLWXDWLRQV��-DSDQ��1HZ�=HDODQG��

6LQJDSRUH��DQG�WKH�8QLWHG�.LQJGRP��7KH\�VKRZHG�WKDW�IRU�WHDFKHUV�ZLWK�OLWWOH�EDFN�

JURXQG�LQ�WHFKQRORJ\�WKLV�FDQ�EH�DQ�DUHD�RI�XQFHUWDLQW\��7KH\�FRQFOXGHG�WKDW�͆IRU�
PDQ\�WHDFKHUV��WHFKQRORJ\�PLJKW�DSSHDU�WR�EH�D�WKUHDW�EXW������KDYH�FRPH�WR�VHH�LW�DV�
D�FKDOOHQJH�DQG�RSSRUWXQLW\�WR�ZLGHQ�DQG�LPSURYH�RXU�UHSHUWRLUH�RI�WHDFKLQJ�SUDF�
WLFHV͇��S��������:LWK�WKLV�LQ�PLQG��WHDFKHUV�PXVW�DOVR�EH�FDXWLRXV�QRW�WR�YLHZ�WHFK�

QRORJ\�DV�D�SDQDFHD��6LPSO\�XVLQJ�D�FRPSXWHU�WR�OHDUQ�GRHV�QRW�QHFHVVDULO\�HTXDWH�WR�

EHWWHU�OHDUQLQJ��

��

������&&ODVVURRPV��DDV��VVRFLDO��HHQYLURQPHQWV��

 

―61― 九州産業大学総合情報基盤センター　COMMON　Vol .37　2017



&ODVVURRPV�DUH�VRFLDO�HQYLURQPHQWV�ZKHUH�REVHUYDEOH�LQWHUDFWLRQV�WDNH�SODFH��7KH�

,:%�KDV�WKH�DGYDQWDJH�RI�EHLQJ�GLUHFWO\�RSHUDWHG�E\�DQ\RQH�LQ�WKH�FODVV��WKHUHE\�JLY�

LQJ�SRZHU�WR�WKH�VWXGHQWV�DQG�FRQWULEXWLQJ�WR�D�PRUH�VWXGHQW�FHQWHUHG�OHVVRQ��.QHHQ�

�������ORRNHG�DW�WKH�DIIRUGDQFHV�RI�,:%�IRU�VHYHQ�(QJOLVK�WHDFKHUV�DW�VHFRQGDU\�

VFKRROV�LQ�(QJODQG��LQ�SDUWLFXODU�KRZ�WKH\�XVH�,:%�ZLWKLQ�WKHLU�OHVVRQV��LQ�WHUPV�RI�

OHVVRQ�WLPLQJ�DQG�VWDJHV�RI�WHDFKLQJ�VXFK�DV�JDLQLQJ�DWWHQWLRQ��LGHQWLI\LQJ�REMHF�

WLYHV��UHFDOOLQJ�SULRU�OHDUQLQJ��SUHVHQWLQJ�VWLPXOXV��JXLGLQJ�OHDUQLQJ��HOLFLWLQJ�SHU�

IRUPDQFH�DQG�DVVHVVPHQW��8QOLNH�WUDGLWLRQDO�EODFNERDUGV��WKH�,:%�ZDV�IRXQG�WR�EH�QRW�

XVHG�IRU�VSRQWDQHRXV�FUHDWLRQ�RI�UHVRXUFHV�RU�H[SORUDWLRQ�RI�LGHDV��,W�ZDV�REVHUYHG�

WKDW�WKH�PRVW�FRPPRQ�XVDJH�RI�WKH�,:%�ZDV�WR�GLVSOD\�SUHSUHSDUHG�FRQWHQW��7KH�,:%�

ZRXOG�RIWHQ�VHUYH�DV�͆D�ZKROH�FODVV�WH[W�ERRN��DOEHLW�RQH�IRFXVHG�RQ�WKH�QHHGV�RI�DQ�
LQGLYLGXDO�FODVV�͇��S������.QHHQ̓V�FRQFOXGHG�WKDW�WKH�,:%�FRXOG�YHU\�ZHOO�VXSSRUW�

ZKROH�FODVV�LQWHUDFWLRQ��

.HUVKQHU�HW�DO���������DVNHG�LI�,:%�FDQ�VXSSRUW�FROODERUDWLYH�FRPPXQLFDWLRQ�DQG�

WKLQNLQJ�LQ�FODVVURRP�VFLHQFH�DFWLYLWLHV�LQ�WKH�FRQWH[W�RI�VFLHQFH�FODVVHV�LQ�8.�SUL�

PDU\�VFKRROV��,VVXHV�WKDW�ZHUH�KLJKOLJKWHG�LQ�WKLV�VWXG\�LQFOXGHG�WKH�FKLOGUHQ̓V�XVH�

RI�FODVVURRP�͂WDON�UXOHV̓�IRU�FROODERUDWLYH�FRPPXQLFDWLRQ�DQG�WKLQNLQJ��WKH�XVH�RI�

,:%�IXQFWLRQDOLW\�DQG�ZRUNLQJ�VSDFH��DQG�WKH�VRFLDO�URXWLQHV�DQG�PDQDJHPHQW��,W�ZDV�

VXJJHVWHG�WKDW�WKH�,:%�FDQ�EH�XVHG�FROODERUDWLYHO\�LQ�D�YDULHW\�RI�DFWLYLWLHV�FORVHO\�

UHODWHG�WR�IDPLOLDU�FODVVURRP�SUDFWLFH�DQG�WKH�FKLOGUHQ�FDQ�HQJDJH�HIIHFWLYHO\�LQ�WKH�

FROOHFWLYH�OHDUQLQJ�H[SHULHQFH��:KLOH�0DWKHZV�$\GLQOL�HW�DO���������KDYH�YRLFHG�FRQ�

FHUQV�WKDW�,:%�XVH�PD\�PDNH�VWXGHQWV�PRUH�SDVVLYH�E\�UHGXFLQJ�WHDFKHU̽VWXGHQW�LQWHUDF�

WLRQ�DQG�PD\�OHDG�WR�PRUH�WHDFKHU�FHQWHUHG�LQVWUXFWLRQ��

�

*DPLILFDWLRQ�DQG�FRPSHWLWLYHQHVV�KDYH�EHHQ�IRXQG�WR�EH�D�VLJQLILFDQW�PRWLYDWLQJ�

IDFWRU�LQ�ODQJXDJH�OHDUQLQJ��2WVXNL�HW�DO���������HYDOXDWHG�HGXFDWLRQDO�VRIWZDUH�WKDW�

HPSOR\V�JURXS�FRPSHWLWLRQ�XVLQJ�D�ODUJH�LQWHUDFWLYH�HOHFWURQLF�ZKLWHERDUG�WR�WHDFK�

.DQML�FKDUDFWHUV�LQ�WZR�HOHPHQWDU\�VFKRROV�LQ�-DSDQ��*DPLILFDWLRQ�DQG�WKH�VDIHW\�RI�

ZRUNLQJ�LQ�D�WHDP�KHOS�WR�ORZHU�DIIHFWLYH�ILOWHUV�VXFK�DV�WKH�IHDU�RI�PDNLQJ�PLVWDNHV��

 
������77HDFKHUV̓��DDQG��66WXGHQWV̓��33HUFHSWLRQV��RRI��,,:%��

��

0RVV�HW�DO���������DFNQRZOHGJH�WKDW�WKH�LQWURGXFWLRQ�RI�,:%�DORQH�ZLOO�QRW�WUDQV�

IRUP�H[LVWLQJ�SHGDJRJLHV��EXW�WKDW�LW�LV�ZKDW�WKH�WHDFKHUV�WKLQN�LW�LV�IRU�WKDW�IRV�

WHUV�FKDQJHV��0DQ\�WHDFKHUV�KDYH�UHDOL]HG�WKDW�WKH�,:%�FDQ�GR�PRUH�WKDQ�MXVW�GLVSOD\�

FRQWHQW��LW�FDQ�SXW�PRUH�FRQWURO�LQWR�WKH�KDQGV�RI�WKH�VWXGHQWV��WKHUHE\�VXSSRUWLQJ�D�

PRUH�OHDUQHU�FHQWHUHG�OHVVRQ���%DVPDW]L�������

,Q�D�VWXG\�E\�-RKQVRQ�HW��DO����������WKH\�DFNQRZOHGJH�WKDW�,:%�KDYH�D�JUHDW�SRWHQ�

WLDO�IRU�OHDUQLQJ�RSSRUWXQLWLHV�LQ�ODQJXDJH�OHVVRQV��7KURXJK�LQWHUYLHZV��IRFXV�JURXS�

GLVFXVVLRQV�DQG�GLUHFW�FODVVURRP�REVHUYDWLRQ��WKH\�LQYHVWLJDWHG�WHDFKHUV̓�DQG�VWX�

GHQWV̓�SHUFHSWLRQV�RI�WKH�,:%�LQ�WKH�FRQWH[W�RI�(QJOLVK�ODQJXDJH�WHDFKLQJ�DW�D�1HZ�

=HDODQG�XQLYHUVLW\��%RWK�WHDFKHUV�DQG�VWXGHQWV�QRWLFHG�WKDW�WKH�,:%�͆DIIRUGHG�DQ�HQ�
KDQFHG�LQWHUDFWLRQ�ZLWK�WKH�WHDFKHU��QRW�MXVW�FRXUVH�FRQWHQW͇��S��������,Q�RWKHU�

ZRUGV��LQ�DQ�,:%�FODVV�WKH�WHDFKHU�VSHQW�OHVV�WLPH�ZULWLQJ�RQ�DQG�VSHDNLQJ�WR�WKH�

EODFNERDUG�DQG�PRUH�WLPH�LQWHUDFWLQJ�ZLWK�WKH�VWXGHQWV��

/LPLWDWLRQV�DVVRFLDWHG�ZLWK�WKH�,:%�ZHUH�DOVR�LGHQWLILHG��VXFK�DV�ROG�FRPSXWHUV�DQG�

WKH�QHHG�IRU�SURIHVVLRQDO�GHYHORSPHQW�RSSRUWXQLWLHV��

-XVW�DV�WKH�DIIHFWLYH�ILOWHU�LV�NH\�LQ�KRZ�PXFK�LQWDNH�WKH�VWXGHQWV�FDQ�DEVRUE��
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����7HDFKHUV̓�DQG�6WXGHQWV̓�3HUFHSWLRQV�RI�,:%�

�

WHDFKHU�FRJQLWLRQ�SOD\V�D�KXJH�UROH�LQ�WKH�WHDFKHUV�LQVWUXFWLRQDO�FKRLFHV��7KH�GHJUHH�

WR�ZKLFK�D�WHDFKHU�HPEUDFHV�RU�UHMHFWV�DQ�LGHD�RU�WRRO�LQWR�WKHLU�RZQ�WHDFKLQJ�SUDF�

WLFH�KLQJHV�XSRQ�WKHLU�RZQ�EHOLHIV�DQG�NQRZOHGJH��͆7HDFKHU�EHOLHIV�DUH�now seen as one 
RI�WKH�PRVW�LQIOXHQWLDO�IDFWRUV�EHKLQG�WHDFKHUV̓�GHFLVLRQV�DQG�DFWLRQV�LQ�WKH�FODVV�
URRP͇��.DODMD�HW��DO���������S������

$PRQJ�%RUJ̓V�VXPPDULHV�RI�ZKDW�LV�NQRZQ�DERXW�WKH�QDWXUH�RI�WHDFKHU�FRJQLWLRQ��KH�

VD\V�WKDW�ZKLOH�WKHVH�FRJQLWLRQV�͆FDQ�EH�GHHS�URRWHG�DQG�UHVLVWDQW�WR�FKDQJH��WKH\�
FDQ�DOVR�LQWHUDFW�EL�GLUHFWLRQDOO\�ZLWK�H[SHULHQFH͇��%RUJ��������S�����,Q�RWKHU�ZRUGV�
WKH�WHDFKHUV̓�EHOLHIV�FDQ�LQIOXHQFH�KRZ�WKH\�WHDFK�(QJOLVK��EXW�WKHVH�SUD[LV�FDQ�DOVR�

OHDG�WR�FKDQJHV�LQ�WKH�WHDFKHUV̓�EHOLHIV��7KHVH�FRJQLWLRQV�RU�EHOLHIV�DQG�SKLORVR�

SKLHV�FDQ�H[HUW�D�SHUVLVWHQW�ORQJ�WHUP�LQIOXHQFH�RQ�WHDFKHUV̓�LQVWUXFWLRQDO�SUDF�

WLFHV��$Q\�DSSUHKHQVLRQV�RI�WKH�,:%�E\�WKH�WHDFKHUV�ZLOO�KLQGHU�WKH�DGRSWLRQ�SURFHVV��

OLNHZLVH�WKH�RSSRVLWH�LV�DOVR�WUXH��,:%�RSWLPLVP�FDQ�RQO\�H[SHGLWH�LWV�GLIIXVLRQ��

7RQGHXU�HW��DO���������KDYH�KLJKOLJKWHG�WKDW�WKH�UROH�WHFKQRORJ\�SOD\V�LQ�HGXFDWLRQ�

GHSHQGV�RQ�FKRLFHV�DERXW�WKH�QDWXUH�RI�WHDFKLQJ�DQG�OHDUQLQJ�SURFHVVHV�WKDW�WHDFKHUV�

SUHIHU�DQG�ZDQW�WR�UHDOL]H��7KLV�KDV�LPSOLFDWLRQV�IRU�WKH�VXFFHVVIXO�XWLOL]DWLRQ�RI�

WKH�,:%�LQ�WKH�ODQJXDJH�OHDUQLQJ�FODVVURRP��7RQGHXU�HW�DO���������XVHG�VWLPXODWHG�UH�

FDOO�LQWHUYLHZV��675��WR�H[DPLQH�WKH�LQWHJUDWLRQ�RI�WHFKQRORJ\�E\�SULPDU\�VFKRRO�

WHDFKHUV�XVLQJ�WHFKQRORJ\�LQ�WKHLU�OHVVRQV��7KHLU�IRFXV�ZDV�RQ�SHGDJRJLF�FRQWHQW�

NQRZOHGJH�DQG�KRZ�WR�XVH�WHFKQRORJ\�LQ�LQQRYDWLYH�DQG�FUHDWLYH�ZD\V�ZLWKLQ�D�VXEMHFW�

DUHD��͆7HDFKHUV�VHOHFW�DSSOLFDWLRQV�RI�WHFKQRORJ\�LQ�OLQH�ZLWK�WKHLU�VHOHFWLRQ�RI�
RWKHU�FXUULFXODU�YDULDEOHV�DQG�SURFHVVHV�WKDW�ILW�LQWR�WKHLU�H[LVWLQJ�EHOLHIV�DERXW�
�JRRG��HGXFDWLRQ͇��S��������

 
����00HWKRGRORJ\��

 
5HVHDUFK�LQWR�WKH�HIIHFWLYHQHVV�RI�WKH�,:%�DV�D�WRRO�PD\�EH�DGGUHVVHG�HIIHFWLYHO\�

E\�DQ�HPSLULFDO�TXDQWLWDWLYH�VWXG\��KRZHYHU�DQ�LQYHVWLJDWLRQ�LQWR�WKH�SHUVRQDO�EHOLHIV�

DQG�SKLORVRSKLHV�RI�WKH�WHDFKHU�DUH�EHWWHU�UHYHDOHG�ZLWK�TXDOLWDWLYH�GDWD�VXFK�DV�WKDW�

RI�FDVH�VWXGLHV��'XII���������7KLV�LQYHVWLJDWLRQ�DLPV�WR�SDLQW�D�YLJQHWWH��LOOXVWUDWH�

WKH�VWRULHV�RI�ERWK�WKH�WHDFKHUV̓�DQG�WKH�VWXGHQWV̓�HPHUJLQJ�SHUFHSWLRQV�RI�,:%��,W�

WDNHV�WKH�IRUP�RI�D�FDVH�VWXG\��FRPSDULQJ�WZR�WHDFKHUV̓�DQG�WKHLU�VWXGHQWV̓�UHDF�

WLRQV�WR�DQ�,:%�DFWLYLW\�LQ�WKHLU�()/�FODVV��&ODVVURRP�REVHUYDWLRQV��TXHVWLRQQDLUHV�

DQG�VWLPXODWHG�UHFDOO��675��LQWHUYLHZV�ZHUH�XVHG�WR�LQYHVWLJDWH�WKH�WHDFKHUV̓�DQG�

VWXGHQWV̓�HPHUJLQJ�SHUFHSWLRQV�RI�,:%��7KLV�DSSURDFK�HOLFLWHG�ULFK�GDWD�DQG�JDYH�D�

YRLFH�WR�WKH�SDUWLFLSDQWV��

3DUWLFLSDQWV�FRPSOHWHG�D�VXUYH\�DERXW�WKHLU�EDFNJURXQG��WKHLU�SHUFHSWLRQV�RI�WKH�

,:%�DQG�WKH�ODQJXDJH�OHDUQLQJ�WKDW�KDSSHQV�ZLWK�LW�WR�DGGUHVV�WKH�ILUVW�UHVHDUFK�RE�

MHFWLYH��7R�LQYHVWLJDWH�WKH�VHFRQG�UHVHDUFK�REMHFWLYH��FODVVURRP�REVHUYDWLRQV�ZLWK�

YLGHR�UHFRUGLQJV�ZHUH�FRQGXFWHG��6HPL�VWUXFWXUHG�675�LQWHUYLHZV��*DVV�HW�DO���������

ZLWK�WKH�WHDFKHUV��SURPSWHG�E\�YLGHRV�IURP�WKH�FODVV�REVHUYDWLRQV��ZHUH�FRQGXFWHG�WR�

UHYHDO�PRUH�DERXW�WKHLU�HPHUJLQJ�SHUFHSWLRQV�RI�,:%�DQG�WKH�LQWHUDFWLRQV�WKDW�WRRN�

SODFH�LQ�WKH�FODVVURRPV���

�

�

�

������33DUWLFLSDQWV�
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$QGUHL�DQG�1RHO��SVHXGRQ\PV���WZR�H[SHULHQFHG�WHDFKHUV�RI�(QJOLVK�DQG�WKHLU�VWX�

GHQWV�DJUHHG�WR�SDUWLFLSDWH�LQ�WKLV�UHVHDUFK�LQYHVWLJDWLRQ��$QGUHL�LV�SURILFLHQW�LQ��

H[SHULHQFHG�ZLWK��DQG�HQWKXVLDVWLF�DERXW�XVLQJ�FRPSXWHU�WHFKQRORJ\�LQ�DQG�DURXQG�KLV�

FODVVHV��1RHO�LV�FRPSHWHQW�ZLWK�FRPSXWHUV��+H�LV�HDJHU�DOWKRXJK�VRPHZKDW�FDXWLRXV�

DERXW�XVLQJ�WHFKQRORJ\��1HLWKHU�$QGUHL�QRU�1RHO�KDG�DQ\�H[SHULHQFH�ZLWK�XVLQJ�,:%V�LQ�

WKHLU�FODVVHV��KRZHYHU�ERWK�KDYH�EHHQ�VFKHGXOHG�ZLWK�DQ�,:%�LQVWDOOHG�FODVVURRP��7KH\�

ERWK�UHJXODUO\�XVH�WKH�,:%�DV�D�GDWD�SURMHFWRU�ZLWK�WKHLU�FRPSXWHU��$QGUHL�DQG�1RHO�

DUH�DW�ZKDW�%DVPDW]L��������ZRXOG�GHVFULEH�DV�D�VXSSRUWHG�GLGDFWLF�OHYHO�RI�,:%�XVH��

�

������,,:%��DDFWLYLW\�

 
7R�EXLOG�HIILFDF\��'HVDQWLV��������D�JDPH�EDVHG�DFWLYLW\�ZDV�SURYLGHG�WR�WULDO�LQ�

$QGUHL̓V�DQG�1RHO̓V�FODVVURRPV��/HDUQHUV�ZRUNLQJ�WRJHWKHU�LQ�JURXSV�GLVSOD\�JUHDWHU�

PRWLYDWLRQ��PRUH�LQLWLDWLYH��DQG�OHVV�DQ[LHW\�UHJDUGLQJ�WKHLU�OHDUQLQJ��3LFD��������

7KH�,:%�OHQGV�LWVHOI�ZHOO�WR�D�JDPLILFDWLRQ�DSSURDFK��2WVXNL�HW�DO���������

7KLV�DFWLYLW\�DLPHG�WR�JLYH�WKH�VWXGHQWV�DQ�RSSRUWXQLW\�WR�SUDFWLFH�SURQXQFLDWLRQ�

RI�QXPHULFDO�SULFHV�LQ�(QJOLVK��7KLV�FRQWHQW�ZDV�DGDSWHG�IURP�WKH�WH[WERRN�IURP�WKLV�

FRXUVH��,Q�WKLV�DFWLYLW\��WKHUH�DUH�WZR�NLQGV�RI�PXOWLPHGLD�,:%�LQWHUDFWLRQV���GUDZLQJ�

RU�ZULWLQJ��DQG�GUDJ�GURS��7KHVH�DFWLRQV�FDQ�EH�GRQH�VLPXOWDQHRXVO\�E\�IRXU�SHRSOH�XV�

LQJ�WKHLU�ILQJHUV��

7KH�FODVV�LV�GLYLGHG�LQWR�IRXU�WHDPV��DQG�D�WHDP�QDPH�DQG�OHDGHU�IRU�HDFK�WHDP�LV�

GHFLGHG��2Q�WKH�,:%�VFUHHQ�DUH����SULFHV�ZULWWHQ�LQ�QXPHULFDO�GLJLWV��8QGHU�WKHVH�

SULFHV�DUH�IRXU�SLJJ\�EDQNV��7KH�OHDGHUV�FRPH�WR�WKH�,:%�DQG�ZULWH�WKHLU�QDPH�GLJL�

WDOO\�XQGHU�WKH�SLJJ\�EDQN�ZLWK�WKHLU�ILQJHU��7KH\�JR�EDFN�WR�WKH�WHDPV�DQG�D�QHZ�

OHDGHU�LV�FKRVHQ��7KH�QH[W�IRXU�OHDGHUV�VWDQG�LQ�IURQW�RI�WKH�,:%��,Q�WKH�ILUVW�URXQG�

WKH�WHDFKHU�FDOOV�RXW�VRPH�SULFHV�DQG�WKH�VWXGHQWV�UDFH�WR�ILQG�WKRVH�SULFHV��7KH�

ILUVW�WR�GUDJ�GURS�WKHP�LQWR�WKHLU�WHDP̓V�SLJJ\�EDQN�ZLOO�JHW�WKH�SRLQWV��7KH�WHDFKHU�

WKHQ�FKHFNV�WKH�SULFHV�ZLWK�WKH�FODVV�DQG�RQH�SRLQW�LV�DZDUGHG�IRU�HDFK�FRUUHFW�SULFH�

LQ�D�SLJJ\�EDQN��,Q�WKH�QH[W�URXQG�WKH�WHDFKHU�VKRZV�SULFHV�WR�WKH�WHDPV��EXW�QRW�WR�

WKH�OHDGHUV��DQG�WKH�WHDPV�PXVW�FDOO�RXW�WKHVH�SULFHV�WR�WKHLU�OHDGHUV��ZKR�DJDLQ�FRP�

SHWH�WR�GUDJ�GURS�WKH�PRVW�FRUUHFW�LWHPV�LQWR�WKHLU�SLJJ\�EDQNV��7KH�WHDFKHU�DQG�WKH�

FODVV�DJDLQ�FKHFN�WKH�SULFHV�DQG�SRLQWV�DUH�DZDUGHG�IRU�HDFK�FRUUHFWO\�LGHQWLILHG�

SULFH��7KH�WHDP�ZLWK�WKH�PRVW�SRLQWV�LV�WKH�ZLQQHU��

,�VXSSOLHG�WKH�WHDFKHUV�ZLWK�D�OHVVRQ�SODQ�IRU�LW�DQG�WROG�WKHP�WKH\�ZHUH�IUHH�WR�

FKDQJH�LW�RU�XVH�WKLV�DFWLYLW\�DV�WKH\�SOHDVHG���

 
������''DWD��FFROOHFWLRQ��WWRROV��

 
,�XVHG�WKUHH�GDWD�FROOHFWLRQ�WRROV�WR�WULDQJXODWH�WKH�GDWD��FODVVURRP�REVHUYDWLRQV��

VXUYH\V��DQG�VHPL�VWUXFWXUHG�LQWHUYLHZV�ZLWK�VWLPXODWHG�UHFDOO��,�DUUDQJHG�D�FODVVURRP�

REVHUYDWLRQ�ZLWK�YLGHR�UHFRUGLQJ�RI�WKLV�,:%�DFWLYLW\�ZLWK�HDFK�$QGUHL�DQG�1RHO��7KH�

SXUSRVH�RI�WKH�FODVVURRP�REVHUYDWLRQV�ZDV�WR�SURYLGH�WKH�UHVHDUFKHU̓V�SHUVSHFWLYH�RQ�

WKH�KRZ�WKH�DFWLYLW\�SURFHHGHG��SURYLGLQJ�IXUWKHU�YHULILFDWLRQ�IRU�WKH�WHDFKHUV̓�DQG�

VWXGHQWV̓�SHUFHSWLRQV��

3HUPLVVLRQ�DQG�HQFRXUDJHPHQW�WR�FDUU\�RXW�WKLV�UHVHDUFK�SURMHFW�DW�.\XVKX�6DQJ\R�

XQLYHUVLW\�ZDV�REWDLQHG�IURP�WKH�'LUHFWRU�RI�(GXFDWLRQDO�7HFKQRORJ\�DW�.\XVKX�6DQJ\R�

8QLYHUVLW\��7KH�WHDFKHUV�DJUHHG�WR�WULDO�WKLV�DFWLYLW\�LQ�WKHLU�FODVV��WKH\�IHOW�LW�

ZDV�UHOHYDQW�DQG�EHQHILFLDO�WR�WKH�VWXGHQWV̓�VWXG\��$Q�LQWURGXFWLRQ�DQG�LQIRUPDWLRQ�
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����,:%�DFWLYLW\

����'DWD�FROOHFWLRQ�WRROV�

VKHHW�DQG�FRQVHQW�IRUP�ZDV�JLYHQ�WR�WKH�SDUWLFLSDWLQJ�WHDFKHUV��(DFK�VWXGHQW�DOVR�UH�

FHLYHG�DQ�H[SODQDWLRQ�VKHHW��FRQVHQW�IRUP�DQG�D�VXUYH\��DOO�LQ�-DSDQHVH��SULRU�WR�WKH�

DFWLYLW\��7KH�VXUYH\�ZDV�FRPSOHWHG�LPPHGLDWHO\�DIWHU�WKH�DFWLYLW\��7KH�SXUSRVH�RI�WKLV�

VXUYH\�ZDV�WR�HOLFLW�VWXGHQWV̓�SHUFHSWLRQV�RI�WKH�,:%�OHVVRQ�DQG�DOVR�WR�JHW�VRPH�

EDFNJURXQG�LQIRUPDWLRQ�DERXW�WKH�VWXGHQWV��

7KH�,:%�DFWLYLW\�ZDV�IDFLOLWDWHG�VROHO\�E\�WKH�UHJXODU�WHDFKHU�RI�WKLV�FODVV��7KH�

UHVHDUFKHU�ZDV�SUHVHQW�WR�WDNH�QRWHV��EXW�GLG�QRW�SDUWLFLSDWH��7KH�OHVVRQ�ZDV�YLGHR�

UHFRUGHG�ZKLFK�ZDV�ODWHU�XVHG�WR�VWLPXODWH�UHFDOO�LQ�D�VHPL�VWUXFWXUHG�LQWHUYLHZ�ZLWK�

WKH�SDUWLFLSDWLQJ�WHDFKHUV�LQ�RUGHU�WR�HOLFLW�WKHLU�SHUFHSWLRQV�DQG�WR�JHQHUDWH�ULFK�

TXDOLWDWLYH�GDWD��,�DOVR�SUHSDUHG�D�VXUYH\�IRU�WKH�WHDFKHUV�WKDW�ZRXOG�GULYH�H[WUD�

TXHVWLRQV�GXULQJ�WKH�LQWHUYLHZ��

 
����))LQGLQJV��DDQG��''LVFXVVLRQ��

 
7KH�LQWHUYLHZV�ZLWK�WKH�WHDFKHUV�ZHUH�DXGLR�UHFRUGHG�DQG�WUDQVFULEHG��DQG�FRGHG�

LQWR�WKH�IROORZLQJ�IRXU�WKHPHV��͂7HDFKLQJ�SKLORVRSKLHV��,QWHUDFWLRQV��7RROV��DQG�3HU�

FHSWLRQV̓��$�VSUHDGVKHHW�WDEOH�ZDV�XVHG�WR�WULDQJXODWH�WKHP�DJDLQVW�WKH�REVHUYDWLRQV��

VXUYH\V�DQG�LQWHUYLHZV��

�

������77HDFKLQJ��SSKLORVRSKLHV��

 
)RU�$QGUHL��WHFKQRORJ\�LV�DQ�H[WHQVLRQ�RI�KLV�ERG\��,Q�KLV�UHJXODU�FODVVURRPV�KH�

XVHV�WHFKQRORJ\�QDWXUDOO\��LQWXLWLYHO\�DQG�H[WHQVLYHO\��+H�VHHV�YDOXH�LQ�ERWK�WHDFKHU�

DQG�VWXGHQW�FHQWHUHG�DSSURDFKHV��DOWKRXJK�LGHDOO\��KH�SUHIHUV�D�VWXGHQW�FHQWHUHG�DS�

SURDFK��+H�OLNHV�WKH�VWXGHQWV�WR�XVH�WHDP�ZRUN�HVSHFLDOO\�LQ�ELJ�FODVVHV��:KLOH�KH�

OLNHV�WR�KDYH�IDFH�WR�IDFH�WLPH�ZLWK�WKH�VWXGHQWV��KH�DFNQRZOHGJHV�WKDW�ELJ�FODVV�VL]H�

LV�VRPHWKLQJ�RI�D�OLPLWDWLRQ��͆,�ZDQW�WR�EH�HYHU\ZKHUH��EXW�,�FDQ̓W�FORQH�P\VHOI��,�
ZDQW�WR�EH�ZLWK�HYHU\�WHDP͇��

$QGUHL�LQLWLDOO\�IHOW�WKDW�WKLV�,:%�OHVVRQ�ZDV�WHDFKHU�FHQWHUHG��+H�UHSRUWHG�WKDW�

KH�JDYH�PRUH�LQVWUXFWLRQV�WKDQ�LQ�KLV�XVXDO�OHVVRQV��

$QGUHL�GRHV�QRW�XVXDOO\�HPSOR\�JDPHV�LQ�KLV�FODVVHV��DQG�VXEVHTXHQWO\�GRHV�QRW�ILQG�

D�UHDVRQ�WR�KDYH�WKH�VWXGHQWV�ZULWH�RU�GUDZ�RQ�WKH�ZKLWHERDUG�WKHPVHOYHV��͆DV�IDU�DV�
WKH�ZKLWHERDUG�JRHV�,�DP�UHDOO\�YHU\�HFRQRPLFDO�XVLQJ�WKH�ZKLWHERDUG��,�GRQ
W�XVH�LW�D�
ORW�͇�

�

,QWHUYLHZ�H[FHUSW�����

�

$QGUHL��� 'HILQLWHO\�WKHUH�ZDV�D�ORW�RI�DFWLRQ�JRLQJ�RQ��,�IHOW�WKDW�WKLV�ZDV�

WKH�PRVW�H[FLWLQJ�FODVV��DQG�WKH�NLQG�RI�FODVV�ZKHUH�QRERG\�FRXOG�IDOO�

DVOHHS��

�

$XWKRU�� %HFDXVH�WKH\�ZHUH�VWDQGLQJ"�

�

$QGUHL�� <HDK��WKH\�ZHUH�VWDQGLQJ�DQG�WKH\�KDYH�WR�EH�GRLQJ�VRPHWKLQJ��DV�IDU�

DV�HQJDJHPHQW�JRHV��WKLV�ZDV�SUREDEO\�WKH�EHVW�FODVV��

�

$XWKRU��� :K\�GR�\RX�WKLQN�LW�ZDV�H[FLWLQJ"�%HFDXVH�LW̓V�D�QHZ�WHFKQRORJ\"�%H�

FDXVH�RI�ZKDW�LW�FDQ�GR"�
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�

$QGUHL�� ,W�FRXOG�EH�WKDW��,�ILQG�WKHP�EHLQJ�JHQHUDOO\�PRUH�H[FLWHG�DERXW�GRLQJ�

QHZ�VWXII�LQ�FODVV��DQG�,�WKLQN�RK�LW̓V�ZRUNLQJ�DQG�WKHQ�WKUHH�ZHHNV�

ODWHU�LW�NLQG�RI�JHWV�GXOO��VR�LW�ZDV�QHZ�DQG�VRPH�RI�WKHP�GHILQLWHO\�

IHOW�XQFRPIRUWDEOH��DQG�\RX�FDQ�VHH�WKDW��WKLV�ER\�KHUH��SRLQWLQJ�WR�

YLGHR���WKLV�LV�5\XXKHL�,�EHOLHYH��KH
V�VWDQGLQJ�WKHUH��KH
V�WKH�VK\�

DQG�VLOHQW�TXLHW�NLQGD�JX\��LW̓V�QRW�OLNH�RQH�SHUVRQ�VWDQGLQJ�LQ�

IURQW�RI�WKH�ZKLWHERDUG��LW̓V�D�EXQFK�RI�WKHP��VR�LW�PDNHV�WKHP�IHHO�

OHVV�SUHVVXUH��VR�DV�IDU�DV�WKDW�JRHV��,�UHDOO\�OLNH�LW��LW�JDYH�PH�VR�

PDQ\�LGHDV�IRU�P\�IXWXUH�FODVVHV��

�

/LNH�$QGUHL��1RHO�DOVR�WHQGV�WRZDUG�D�WHDFKHU�FHQWHUHG�DSSURDFK��:KLOH�$QGUHL�XVHG�

PRVWO\�(QJOLVK��1RHO�IDFLOLWDWHG�WKH�DFWLYLW\�XVLQJ�D�PL[WXUH�RI�(QJOLVK�DQG�-DSDQHVH��

1RHO�XVHV�D�͆ORW�RI�-DSDQHVH͇�LQ�KLV�OHVVRQV��͆QRW�QHFHVVDULO\�FRQWHQW�UHODWHG��EXW�
LQVWUXFWLRQDO�WKLQJV��,�ILQG�LW�PDNHV�WKLQJV�PRYH�VPRRWKHU�DQG�TXLFNHU��,�GR�P\�EHVW�
WR�WU\�DQG�WUDQVODWH�LW�EDFN��VD\�WKH�VDPH�WKLQJ�EDFN�LQ�(QJOLVK�WRR͇��

�

+H�OLNHV�WR�XVH�SDLU�ZRUN�DQG�D�ORW�RI�OLVWHQLQJ�SUDFWLFH��ZLWK�QRW�VR�PXFK�ZULWLQJ�

SUDFWLFH��)RU�WHDFKLQJ�SURQXQFLDWLRQ��KH�KDV�WKH�VWXGHQWV�͆UHSHDW�WKH�ZKROH�WKLQJ��
DQG�WKHQ�,̓OO�JHW�WKHP�WR�WDNH�D�UROH��,̓OO�EH�$��WKH\
OO�EH�%��WKHQ�,̓OO�VZLWFK�
WKH�UROHV��DQG�WKHQ�,�SDVV�LW�RQ�WR�WKHP��GR�LW�LQ�SDLUV��6R�WKDW�WKHQ�WKH\�KDYH�DQ�
H[DPSOH��SULPH�DQG�WKHQ�SURGXFH�͇�$OWKRXJK�KH�VD\V�WKDW�KH�GRHVQ̓W�ILQG�WKLV�WR�EH�

WKH�EHVW�XVH�RI�FODVV�WLPH��

�

1RHO�LV�YHU\�DZDUH�RI�ZKDW�LV�JRLQJ�RQ�LQ�KLV�FODVV��DQG�FDQ�PRGLI\�RU�DGMXVW�WKH�

SDFH�RQ�WKH�IO\��7KLV�WHDFKHU�FHQWHUHG�DSSURDFK�LV�GXH�KLV�EHOLHIV�WKDW�QRW�DOO�VWX�

GHQWV�DUH�VR�SURDFWLYH��

1RHO�ZDV�VRPHZKDW�WUHSLGDWLRXV�DERXW�WKH�,:%��+H�EHOLHYHV�WKDW�WHFKQRORJ\�VXFK�DV�

VPDUWSKRQHV�LQ�WKH�FODVVURRP�FRXOG�EH�SRWHQWLDOO\�EHQHILFLDO�GHSHQGLQJ�RQ�KRZ�LW�LV�

XVHG��$OWKRXJK�KH�VD\V��͆RQOLQH�KRPHZRUN�LV�JRRG�IRU�UHYLHZ͇��KH�FRQFHGHV�WKDW�͆DV�
ERULQJ�DV�WKLV�PLJKW�VRXQG��SHQ�DQG�SDSHU��DQG�ERRNV͇�DUH�DV�HIIHFWLYH�DV�DQ\WKLQJ�

HOVH��

1RHO�GRHV�OLNH�WR�LQMHFW�IXQ�LQWR�KLV�FODVVHV��+H�RFFDVLRQDOO\�KDV�WKH�VWXGHQWV�XVH�

WKH�EODFNERDUG�IRU�GUDZLQJ�SLFWXUHV�RU�IRU�JDPHV�VXFK�DV�3LFWLRQDU\��$V�2WVXNL�HW�DO��

�������GHPRQVWUDWHG��WKH�,:%�OHQGV�LWVHOI�YHU\�ZHOO�WR�WKH�JDPLILFDWLRQ�RI�ODQJXDJH�

OHDUQLQJ��7KLV�ZDV�DOVR�VHHQ�LQ�ERWK�1RHO�DQG�$QGUHL̓V�FODVVHV��

��

,QWHUYLHZ�H[FHUSW�����

�

$XWKRU�� $UH�WKHVH�NLGV�OLNH�WKLV�DOO�WKH�WLPH"�7KH\�VHHP�SUHWW\�WR�EH�

SUHWW\�ZHOO�EHKDYHG�KHUH��DUH�WKHVH�VSHFLDO�FLUFXPVWDQFHV"�

�

1RHO��� ,Q�WHUPV�RI�EHKDYLRU��LW̓V�D�JRRG�FODVV��VR�WKDW̓V�QRW�DQ�

LVVXH�KHUH�DW�DOO��7KH�KDUG�WKLQJ�LV�JHWWLQJ�WKHP�WR�ZLOOIXOO\�

SDUWLFLSDWH��WKH\�ZLOO�OLVWHQ��WKH\�ZLOO�GR�ZKDW̓V�DVNHG��EXW�

WKH\�ZLOO�QHYHU�JR�EH\RQG�WKDW�GXW\��

�

�9LGHR��$QGUHL��� ,�ZDQW�\RX�WR�FKRRVH�D�JURXS�QDPH��D�WHDP�QDPH�
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�

�

1RHO��� 7KLV�RQH��,�NQHZ�LW�ZRXOG�EH�D�ELW�RI�VWXQQHU��LW�ZDV��VR�,
P�

JLYLQJ�WKHP�D�ELW�RI�SUHVVXUH��EHFDXVH�,�NQRZ�WKDW�WKLV�LV�JR�

LQJ�WR�EH�KDUG�IRU�WKHP��,�GRQ
W�ZDQW�LW�WR�GHWUDFW�IURP�WKH�

DFWLYLW\�ZRUN��WKH�JURXS�QDPH�LVQ
W�WKH�PDLQ�WKLQJ��

�

$XWKRU�� RQH�JLUO�FRWWRQHG�RQ�SUHWW\�TXLFN��ULJKW"�VKH�SUHVVHG�WKH�EXW�

WRQ��VKH�FOLFNHG�LW�WR�SHQ�PRGH�

�

1RHO��� \HDK��VKH�PLJKW�KDYH��VKH�PLJKW�KDYH�VHHQ�XV�����,�OLNH�LW�IRU�

WKH�FRUUHFWLYH�DELOLW\��\RX�FDQ�PDNH�D�FRUUHFWLRQ�ULJKW�

WKHUH�����LW̓V�VRUW�RI�VLPLODU�WR�SHQ�DQG�SDSHU��\RX�FDQ�VKRZ�

WKHP�H[DFWO\�ULJKW�WKHUH��EXW�LW̓V�QRW�H[FOXVLYH�WR�WKDW�RQH�

VWXGHQW��HYHU\ERG\�FDQ�VHH�LW�

��

������,,QWHUDFWLRQV�

 
$QGUHL�ZDV�DVNHG�ZK\�KH�WKLQNV�WKH�VWXGHQWV�ZHUH�HQJDJHG��

�

([FHUSW�����

�

$QGUHL�� %HFDXVH�WKH\�KDYH�WR�VWDQG�XS"�%HFDXVH�WKH\�KDYH�WR�WDON�WR�HDFK�

RWKHU��SOD\�D�JDPH��RU�EHFDXVH�LW̓V�D�GLJLWDO�ZKLWHERDUG"�,�GRQ
W�

NQRZ��,�NQRZ�RQH�WKLQJ�IRU�VXUH��WKDW�LI�WKH\�FDQ�WRXFK�D�ELJ�VFUHHQ�

\RX�FDQ�GR�PRUH�VWXII�ZLWK�LW��

�

$XWKRU�� ([FLWLQJ�EHFDXVH�WKH\�ZHUH�VWDQGLQJ"�

�

$QGUHL�� <HDK��WKH\�ZHUH�VWDQGLQJ�DQG�WKH\�KDYH�WR�EH�GRLQJ�VRPHWKLQJ��$V�IDU�

DV�HQJDJHPHQW�JRHV��WKLV�ZDV�SUREDEO\�WKH�EHVW�FODVV��

�

$V�WKH�DFWLYLW\�SURJUHVVHG��DQG�DV�WKH�VWXGHQWV�JDWKHUHG�FRQILGHQFH��D�NLQG�RI�

VFDIIROGLQJ�EHFDPH�DSSDUHQW��

�

$QGUHL��� $W�WKH�HQG�RI�WKH�FODVV��ZKHQ�ZH�JDYH�WKHP�WKH�ELJ�QXPEHUV��WKH�XVXDO�

UHDFWLRQ�,�JHW�LV�͂HHHHHK"��,�GRQ
W�ZDQQD�GR�WKDW�̓��%XW�WKH\�ZHUH�

OLNH�͂RN��ZH
YH�DOUHDG\�GRQH�HDV\�QXPEHUV��ZK\�GRQ
W�ZH�WU\�VRPHWKLQJ�

PRUH�GLIILFXOW̓��6R��,�JXHVV�WKDW�IHOW�OLNH�����SOXV�RQH��WKH\�DO�

UHDG\�KDG�WKLV�IRXQGDWLRQ��WKH\�IHOW�OLNH�FKDOOHQJLQJ�VRPHWKLQJ�

KDUGHU��EHFDXVH�LW̓V�D�JDPH�WKH\�IHOW�PRUH�UHOD[HG��WKDWV�DOVR�D�SRV�

LWLYH�WKLQJ�DERXW�LW��

�

$W�D�PLFUR�OHYHO��WKHVH�VWXGHQWV�ZHUH�H[SHULHQFLQJ�D�YLVXDO�KDSWLF�FRJQLWLYH�LQWHU�

DFWLRQ�ZLWK�WKH�WH[W�DW�WKH�,:%��:KLOH�YHU\�GLIIHUHQW�WR�D�WUDGLWLRQDO�SURMHFWRU�XV�

DJH��WKLV�DFWLYLW\�KDG�VLPLODULWLHV�WR�D�FDUG�JDPH�OLNH�6QDS�RU�6SHHG��

�
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,QWHUDFWLRQV�LQ�WKLV�DFWLYLW\�ZHUH�KDSSHQLQJ�PRVWO\�EHWZHHQ�FODVVPDWHV�LQVWHDG�RI�

WHDFKHU�VWXGHQW�LQWHUDFWLRQ��7KH�VWXGHQWV̓�LQWHUODQJXDJH�ZDV�VXIILFLHQW�WR�

FRPPXQLFDWH��1XPEHUV�OLNH�
VXUHH�DQG�VHEHQ��WKUHH�DQG�VHYHQ��ZRUNHG�EHFDXVH�WKLV�LV�D�
FRPPRQ�ZD\�WR�VD\�LW�DPRQJVW�WKHVH�OHDUQHUV��$�SRVLWLYH�DVSHFW�RI�WKLV�LV�WKDW�WKH�

VWXGHQWV�DIIHFWLYH�ILOWHU�PD\�KDYH�EHHQ�ORZHUHG�EHFDXVH�WKH\�ZHUH�VSHDNLQJ�ZLWK�WKHLU�

QRQ�QDWLYH�VSHDNLQJ�SHHUV�ZKR�DOVR�KDYH�LPSHUIHFW�(QJOLVK�SURQXQFLDWLRQ��DV�RSSRVHG�WR�

WKH�WHDFKHU�ZKLFK�PD\�PDNH�WKHP�QHUYRXV��

2QH�VWXGHQW�VDLG�WKDW�WKH\�ZHUH�͆QHUYRXV�ZKHQ�JRLQJ�WR�WKH�IURQW͇��8VLQJ�WKH�,:%�
LQ�IURQW�RI�WKHLU�SHHUV�FRXOG�UDLVH�VRPH�VWXGHQWV̓�DIIHFWLYH�ILOWHUV��6R��ZKLOH�

2WVXNL̓V��������UHVHDUFK�KDV�VXJJHVWHG�WKDW�DORQJ�ZLWK�JURXS�ZRUN��JDPLILFDWLRQ�FDQ�

EH�YHU\�HIIHFWLYH�LQ�WKH�FODVVURRP��LW�PD\�EH�SUXGHQW�WR�EHDU�WKLV�LQ�PLQG�ZKHQ�

GHVLJQLQJ�JDPH�OLNH�DFWLYLWLHV���

)HDWXUHV�WKDW�PDNH�WKH�LQSXW�PRUH�FRPSUHKHQVLEOH��3LFD��������EHFDPH�GLIILFXOW�WR�

GR�EHFDXVH�WKH�HQYLURQPHQW�ZDV�QRLV\�GXH�WR�WKH�KLJK�WHQVLRQ�QDWXUH�RI�WKH�JDPH��7KH�

VWXGHQWV�GLG�QRW�DSSHDU�WR�UHVRUW�WR�XVLQJ�-DSDQHVH��VRPH�ZRXOG�SRLQW�XS�RU�GRZQ�WR�

KHOS�WKHLU�WHDP�PDWHV�ORFDWH�WKH�FRUUHFW�LWHP��

�

���&RQILUPDWLRQ�FKHFNV�GLG�RFFXU��VRPH�VWXGHQWV�GLG�UHSHDW�EDFN�WKH�LWHPV��

�

���&ODULILFDWLRQ�FKHFNV�RIWHQ�WRRN�WKH�IRUP�RI�JHVWXUHV�VXFK�DV�

� � ��SRLQWLQJ�WR�LWHPV��ZKLOH�VD\LQJ�͆NRUH��NRUH"͇��WKLV�RQH��WKLV�RQH"��

� � ��FXSSLQJ�WKH�KDQG�WR�WKH�KHDU�

� � ��KROGLQJ�XS�WKH�IRUHILQJHU�DQG�VD\LQJ��͆RQH�PRUH�WLPH͇�

�

���6SRNHQ�FRPSUHKHQVLRQ�FKHFNV�ZHUH�QRW�QRWLFHG��7KH�VWXGHQWV�ZHUH�UDFLQJ�DJDLQVW�

HDFK�RWKHU��VR�WKH\�ZRXOG�JUDE�ZKDWHYHU�WKH\�FRXOG�DQG�ZKHQ�WKH\�PDGH�D�

PLVWDNH�WKHLU�SHHUV�ZRXOG�FRUUHFW�WKHP��6RPH�XVHG�GHPRQVWUDWLYH�JHVWXUHV�RI�

WKH�QXPEHUV�WR�FRQILUP���H�J��VKRZLQJ�IRXU�ILQJHUV�WR�VLJQDO�WKH�QXPEHU�

IRXU���

�

,Q�P\�REVHUYDWLRQV��,�QRWLFHG�WKDW�ZKHQ�IRXU�SHRSOH�ZHUH�DW�WKH�,:%��LW�EHFDPH�GLI�

ILFXOW�IRU�WKH�UHVW�RI�WKH�FODVV�WR�VHH�WKH�,:%��7KLV�LV�VRPHWKLQJ�WKDW�,:%�DFWLYLW\�

GHVLJQHUV�QHHG�WR�EH�DZDUH�RI��1RHO�IRXQG�WKLV�WR�EH�DQ�HQJDJLQJ�IDFWRU�IRU�WKH�FODVV��

͆2QO\�IRXU�SHRSOH�ZHUH�DFWLYHO\�XVLQJ�WKH�,:%�DW�D�WLPH�KRZHYHU�HYHU\RQH�LQ�HDFK�
JURXS�ZDV�DFWLYH�LQ�WKH�RYHUDOO�DFWLYLW\͇��6RPH�VWXGHQWV�FRPPHQWHG�WKDW�VRPH�LWHPV�RQ�
WKH�ERDUG�ZHUH�KDUG�WR�UHDFK��2WKHUV�FRPPHQWHG�WKDW�WKH�,:%�ZDV�DW�WLPHV�VOXJJLVK��RU�

WKDW�͆7KH�WRXFK�SDQHO�UHDFWLRQ�ZDV�VORZ͇��

)RU�WKLV�,:%�DFWLYLW\��$QGUHL�KDG�KLV�VWXGHQWV�VWDQG�XS�DQG�PRYH�DURXQG��7KLV�ZDV�

KLV�LQQRYDWLRQ��DQG�LW�ZRUNHG�YHU\�ZHOO�EHFDXVH�LW�IRUFHG�WKH�VWXGHQWV�WR�EHFRPH�HQ�

JDJHG��7KLV�VHHPHG�WR�DJUHH�ZLWK�WKH�VWXGHQWV̓�SKLORVRSKLHV��RQH�VDLG�WKDW�͆E\�PRY�
LQJ�RQH̓V�ERG\��WKH�OHVVRQ�EHFDPH�IXQ͇��

$QGUHL�QRWHG�WKDW�LQ�SDLU�ZRUN�DFWLYLWLHV�ZKHQ�VWXGHQWV�DUH�XQVXSHUYLVHG�WKH\�ZLOO�

RIWHQ�XVH�-DSDQHVH�WR�KHOS�HDFK�RWKHU�RXW��'XULQJ�WKH�LQWHUDFWLRQV�WKDW�KDSSHQHG�

DURXQG�WKH�,:%�GXULQJ�WKH�OHVVRQ��$QGUHL�ZDV�KDSS\�WR�VHH�WKH�VWXGHQWV�QRW�FKHDWLQJ��

͆,�IHOW�OLNH�WKH\�DFWXDOO\�SOD\HG�E\�WKH�UXOHV��WKH\�GLGQ
W�WU\�WR�WHOO�WKHP�WKH�-DS�
DQHVH��WKH\�DFWXDOO\�MXVW�WULHG�WR�VD\�LW�ORXGHU��WKH\�WKRXJKW�LW�ZRXOG�KHOS͇��

5HFDVWV�RU�QHJRWLDWLQJ�RI�PHDQLQJ�VHHPHG�GLIILFXOW�EHFDXVH�RI�WKH�KLJK�WHQVLRQ�QD�

WXUH�RI�WKLV�DFWLYLW\��7KH�VRXQG�OHYHOV�TXLFNO\�HVFDODWHG�WR�D�SRLQW�ZKHUH�VWXGHQWV�
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ZHUH�FXSSLQJ�WKHLU�KDQGV�WR�WKHLU�HDUV��WKH\�PD\�KDYH�HYHQ�KDG�WR�UHVRUW�WR�VRPH�NLQG�

RI�OLS�UHDGLQJ��

1RHO�QRWHG�WKDW�RQH�RI�WKH�EHQHILWV�RI�WKH�,:%�LV�WKDW�LW�FRXOG�EH�XVHG�OLNH�D�ELJ�

WH[WERRN�RU�WKH�ZKROH�FODVV�WR�XVH��͆<RX�FDQ�VKRZ�WKHP�H[DFWO\�ULJKW�WKHUH��EXW�LW̓V�
QRW�H[FOXVLYH�WR�WKDW�RQH�VWXGHQW��HYHU\ERG\�FDQ�VHH�LW͇�

�

,Q�WHUPV�RI�KLV�UHODWLRQVKLS�ZLWK�WKH�VWXGHQWV��$QGUHL�VDLG�WKDW�KH�IHOW�FORVHU�WR�

KLV�VWXGHQWV�DIWHU�XVLQJ�WKLV�,:%�DFWLYLW\��

�

$QGUHL��� ,�IHOW�OLNH�WKLV�FODVV�ZDV�D�VRUW�RI�D�LFHEUHDNHU��,�NQRZ�LW�VRXQGV�

WHUULEOH�EHFDXVH�WKLV�LV�OLNH�ZHHN�HLJKW�RU�QLQH�LQ�WKH�VHPHVWHU��

LW̓V�QRW�OLNH�ZH�KDG�D�EDG�UHODWLRQVKLS��EXW�,�IHOW�OLNH�WKH\�VWDUWHG�

IHHOLQJ�FORVHU�WR�PH���DVNLQJ�PRUH�TXHVWLRQV�DIWHU�WKLV�FODVV�ZKHQ�ZH�

KDG�WKLV�WLPH�WR�SOD\�WRJHWKHU��6R�LV�WKDW�WKDQNV�WR�WKH�LQWHUDFWLYH�

ZKLWHERDUG"�<HDK��,�JXHVV�VR��EHFDXVH�WKLV�ZRXOGQ
W�EH�SRVVLEOH�ZLWK�

RXW�WKLV��

�

7KLV�NLQG�RI�SRVLWLYH�DWPRVSKHUH�FDQ�RQO\�EH�FRQGXFLYH�WR�WKH�OHDUQLQJ�HQYLURQPHQW��

�

������77RROV��LLQ��WWKH��FFODVVURRP��

 
$QGUHL�LV�YHU\�FRPSXWHU�OLWHUDWH��+H�LV�DQ�DYLG�XVHU�DQG�SURSRQHQW�RI�FRPSXWHUV�DQG�

WHFKQRORJ\�ZLWK�KLV�(QJOLVK�FODVVHV��2QH�RI�KLV�IDYRULWH�SLHFHV�RI�VRIWZDUH�LV�2QH1RWH�

E\�0LFURVRIW��:LWK�WKLV�VRIWZDUH�KH�KDV�VHW�XS�DQ�RQOLQH�HQYLURQPHQW�IRU�KLV�VWXGHQWV�

WR�FROODERUDWH�DQG�VXEPLW�KRPHZRUN��+LV�VWXGHQWV�RIWHQ�ZRUN�LQ�WHDPV�DQG�XVH�WKHLU�RZQ�

FRPSXWHUV�LQ�FODVV��+H�H[SUHVVHG�DQ�LQWHUHVW�LQ�XVLQJ�2QH1RWH�ZLWK�WKH�,:%��

�

$OWKRXJK�$QGUHL�GRHV�QRW�XVXDOO\�XVH�WKH�,:%�LQ�KLV�FODVVHV��$QGUHL�GRHV�XVH�WKH�

UHJXODU�GDWD�SURMHFWRU�DQG�VFUHHQ��KRZHYHU��LQ�P\�REVHUYDWLRQ��QRW�TXLWH�DV�PXFK�DV�,�

H[SHFWHG��+H�XVHV�LW�IRU�DGPLQLVWHULQJ�WHVWV�DQG�GLVSOD\LQJ�FRQWHQW�VXFK�DV�WKH�DQ�

VZHUV�WR�WKH�WH[WERRN�SUREOHPV��

$V�IRU�WKH�,:%�DFWLYLW\�KH�WULHG�LQ�KLV�FODVV��$QGUHL�VXJJHVWHG�WKDW�DQ�DFWLYLW\�

OLNH�WKLV�FRXOG�SRVVLEO\�EH�DFKLHYHG�ZLWKRXW�WKH�,:%��$OWKRXJK�KH�FRQFHGHG�WKDW�PRUH�

SUHSDUDWLRQ�WLPH�DQG�SDSHU�ZRXOG�SUREDEO\�EH�UHTXLUHG��͆7KH�,:%�GRHV�LW�EHWWHU��DQG�
LV�HFR�IULHQGOLHU��DQG�LV�JHQHUDOO\�HDVLHU�WR�SUHSDUH�IRU��$OO�\RX�QHHG�WR�GR�LV�PDNH�
\RXUVHOI�FRPIRUWDEOH�LQ�\RXU�FKDLU��SUHSDUH�VRPHWKLQJ�DQG�WDNH�\RXU�FRPSXWHU�WR�FODVV��
DOWKRXJK�FRQQHFWLQJ�WR�WKH�DFWXDO�,:%�LV�D�QLJKWPDUH���͇�

�

,QWHUYLHZ�H[FHUSW�����

�

$XWKRU�� +RZ�GR�\RX�GLVSOD\�FRUUHFW�DQVZHUV�WR�WKLQJV"�

�

$QGUHL�� ,�SURMHFW�WKHP��XVLQJ�WKH�SURMHFWRU��VR�,�XVH�WKH�3')�ILOHV�WKDW�ZH�

KDYH�ZLWK�WKH�FRUUHFW�DQVZHUV��DQG�,�MXVW�SXW�LW�XS�RQ�WKH�VFUHHQ��DQG�

YHU\�RIWHQ�,�GRQ
W�HYHQ�GR�WKDW��EHFDXVH�ZLWK�P\�FRPSXWHU�,�FDQ�DFWX�

DOO\�GUDZ��VR�,�MXVW�VKRZ�WKHP�WKH�WH[WERRN��DQG�DV�ZH�JR�WKURXJK�WKH�

H[HUFLVHV�WKDW�,�WKLQN�ZHUH�GLIILFXOW�ZLWK�VRPH�RI�WKH�OLVWHQLQJV��ZH�

OLVWHQ�WR�WKHP�WRJHWKHU�DQG�,�ZULWH�LW�ZLWK�WKHP��RQ�P\�VFUHHQ�DQG�
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WKH\�FDQ�VHH�LW�RQ�WKH�VFUHHQ�EHKLQG�PH��6R�LW̓V�DFWXDOO\�DV�LI�,�DP�

ZULWLQJ�LQ�WKH�WH[WERRN��DQG�\RX�FDQ�VHH�LW�RQ�WKH�ELJ�VFUHHQ��%XW�

WKDW̓V�KRZ�,�GR�LW�EXW�LI�,�QHHG�WR�VKRZ�WKH�DQVZHUV�,�MXVW�SXW�WKHP�

XS�RQ�WKH�VFUHHQ��VKRZ�WKH�3')�ILOH��

�

�

1RHO�XVHV�D�GDWD�SURMHFWRU�IRU�DGPLQLVWHULQJ�WHVWV�DQG�GLVSOD\LQJ�FRQWHQW��2QO\�RQH�

RI�KLV����VWXGHQWV�KDG�VHHQ�DQ�,:%�EHIRUH�������+H�XVHV�KLV�FRPSXWHU�WR�SOD\�DXGLR�IRU�

OLVWHQLQJ�DFWLYLWLHV��DQG�RFFDVLRQDOO\�WKH�LQWHUQHW�IRU�VKRZLQJ�PRYLHV��

1RHO�LV�IDPLOLDU�ZLWK�FRPSXWHU�WHFKQRORJ\�VXFK�DV�WKH�*RRJOH�VXLWH�DQG�WKH�2IILFH�

VXLWH��DQG�LV�VWDUWLQJ�WR�XVH�0RRGOH��KRZHYHU�KH�VDLG�KH�LV�E\�QR�PHDQV�SURILFLHQW��

1RHO�LV�QRW�DIUDLG�WR�XVH�WHFKQRORJ\�LQ�KLV�FODVV��LGHDOO\��KH�ZRXOG�OLNH�WR�GLJLWL]H�

HYHU\WKLQJ��+H�GRHVQ̓W�OLNH�WR�XVH�D�ORW�RI�SDSHU�KDQGRXWV��KH�SUHIHUV�WR�SURMHFW�LW�

DQG�JLYH�EODQN�SDSHU��+H�VD\V�WKDW�KH�GRHV�XVH�WKH�WH[WERRN�D�ORW��͆,�JHW�WKHP�WR�
GUDZ�SLFWXUHV�VRPHWLPHV��OLNH�3LFWLRQDU\��,�WU\�WR�GLJLWL]H�HYHU\WKLQJ��RU�SURMHFW�LW�
DQG�MXVW�JLYH�EODQN�SDSHU�͇�

1RHO̓V�LQWHUSUHWDWLRQ�RI�KRZ�WKH�,:%�FRXOG�EH�XVHG�ZDV�DV�KDYLQJ�͆PXOWLSOH�VWX�
GHQWV�LQWHUDFWLQJ�ZLWK�SURMHFWHG�FRQWHQW��WR�KDYH�WKH�FRQWHQW�WKHUH�DQG�PDQLSXODWDEOH�
E\�PXOWLSOH�VWXGHQWV�DV�RSSRVHG�WR�VWXGHQWV�MXVW�ZULWLQJ�FRQWHQW͇�

�
 

������33HUFHSWLRQV��RRI��WWKH��HHIIHFWLYHQHVV��RRI��WWKH��,,:%��DDFWLYLW\��

 
$QGUHL��� :KHQ�,�VDLG��͂GLG�\RX�OHDUQ�DQ\WKLQJ"̓�7KH\�QRGGHG��DQG�ZKDW�GLG�\RX�

OHDUQ"�7KH\�ZHUH�OLNH�͂QXPEHUV��SULFHV̓��KH�VDLG��6R�WKDW̓V�DFWX�

DOO\�TXLWH�LPSUHVVLYH��EHFDXVH�,�OLNH�ZKHQ�VWXGHQWV�OHDYH�WKH�FODVV�

URRP�DZDUH�RI�ZKDW�WKH\�OHDUQHG�LQ�LW��8QOHVV�ZH�DVVHVV�WKHP��ZH�GRQ
W�

UHDOO\�NQRZ�ZKDW�ZH�KDYH�DFKLHYHG��ZH�GHILQLWHO\�KDG�D�ORW�RI�IXQ��

7KH\�GHILQLWHO\�VDLG�D�ORW�RI�QXPEHUV��

�

2QH�RI�WKH�VWXGHQWV�DOVR�FRPPHQWHG�RQ�WKH�OHVVRQ�FRQWHQW��͆,�GLGQ̓W�NQRZ�KRZ�WR�
UHDG�QXPEHUV��SULFHV��EXW�,�FDPH�WR�NQRZ�KRZ͇�

�

6WXGHQWV�IURP�ERWK�FODVVHV�LQGLFDWHG�WKDW�WKH\�ZHUH�YHU\�RSHQ�WR�XVLQJ�WKH�,:%��

PDQ\�VDLG�WKDW�WKH\�ZDQWHG�WR�WRXFK�DQG�XVH�WKH�,:%��+DYLQJ�WKH�VWXGHQWV�VWDQG�IRU�

WKLV�DFWLYLW\�ZDV�$QGUHL̓V�LQQRYDWLRQ��DQG�QRW�SDUW�RI�WKH�RULJLQDO�OHVVRQ�SODQ��,W�

VHHPHG�WR�ZRUN�YHU\�ZHOO��KRZHYHU�LQ�P\�REVHUYDWLRQ�,�GLG�QRWLFH�WKDW�LW�EHFDPH�VRPH�

ZKDW�GLIILFXOW�IRU�RWKHU�VWXGHQWV�WR�VHH�WKH�,:%��

�

$QGUHL�� 'HILQLWHO\�WKHUH�ZDV�D�ORW�RI�DFWLRQ�JRLQJ�RQ��,�IHOW�WKDW�WKLV�ZDV�

WKH�PRVW�H[FLWLQJ�FODVV��DQG�WKH�NLQG�RI�FODVV�ZKHUH�QRERG\�FRXOG�IDOO�

DVOHHS��

�

(YHQ�WKRXJK�WKH�VWXGHQWV�ZHUH�DW�WKH�IURQW�RI�WKH�FODVV��PRVW�DSSHDUHG�WR�IHHO�VDIH�

DQG�UHOD[HG��7KLV�ZDV�SUREDEO\�GXH�WR�WKH�JDPH�OLNH�QDWXUH�RI�WKH�DFWLYLW\��WKHLU�

͂VDIHW\�LQ�QXPEHUV̓��RU�SHUKDSV�WKH�IDPLOLDULW\�RI�D�FRPSXWHU�VFUHHQ���

�
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����3HUFHSWLRQV�RI�WKH�HIIHFWLYHQHVV�RI�WKH�,:%�DFWLYLW\�

$QGUHL�� ,W̓V�QRW�OLNH�RQH�SHUVRQ�VWDQGLQJ�LQ�IURQW�RI�WKH�ZKLWHERDUG��LW̓V�D�

EXQFK�RI�WKHP��VR�LW�PDNHV�WKHP�IHHO�OHVV�SUHVVXUH��VR�DV�IDU�DV�WKDW�

JRHV��,�UHDOO\�OLNH�LW��LW�JDYH�PH�VR�PDQ\�LGHDV�IRU�P\�IXWXUH�FODV�

VHV͇��

�

7KLV�VHHPV�WR�EH�DQ�DGYDQWDJH�IRU�XVLQJ�,:%V��,Q�D�FROOHFWLYLVW�VRFLHW\�VXFK�DV�-D�

SDQ��,:%�JDPHV�RU�DFWLYLWLHV�VXFK�DV�WKLV�FDQ�HQFRXUDJH�JURXS�WKLQNLQJ��DQG�D�ZLOOLQJ�

QHVV�WR�FRPPXQLFDWH��WKHUHE\�PLWLJDWLQJ�ULVN�WDNLQJ��,W�PD\�EH�WKDW�WKLV�SRVLWLYH�UH�

FHSWLRQ�LV�GXH�WR�WKH�QRYHOW\�RI�WKH�,:%��

�

$QGUHL�� ,W�FRXOG�EH�WKDW��,�ILQG�WKHP�EHLQJ�JHQHUDOO\�PRUH�H[FLWHG�DERXW�GRLQJ�

QHZ�VWXII�LQ�FODVV��DQG�,�WKLQN�RK�LW̓V�ZRUNLQJ�DQG�WKHQ�WKUHH�ZHHNV�

ODWHU�LW�NLQGD�JHWV�GXOO��

�

$QGUHL�VSHFXODWHG�DV�WR�ZKDW�VRPH�RI�WKH�VWXGHQWV�LQ�WKH�YLGHR�UHFRUGLQJ�RI�KLV�

OHVVRQ�ZHUH�WKLQNLQJ��

�

$QGUHL�� 7KH�SHRSOH�VWDQGLQJ�KHUH����DW�OHDVW�WKH\�ZHUH�WKLQNLQJ��,�IHOW�OLNH�

WKH\�ZHUH�ZLWK�WKHP��GRLQJ�WKH�VDPH�WKLQJ�PD\EH�YLVXDOL]LQJ�WKHPVHOYHV�

GRLQJ�WKH�VDPH�WKLQJ�EHFDXVH�WKH\�NQHZ�WKH\�ZRXOG�KDYH�WR�JR�DQG�GR�

LW��

�

$QGUHL�DFNQRZOHGJHG�WKDW�WKH�FRQWHQW�RI�WKLV�DFWLYLW\�ZDV�QRW�RYHUZKHOPLQJ�DQG�WKDW�

WKH\�GLG�KDYH�D�UHDVRQDEOH�DPRXQW�RI�WLPH�WR�SUDFWLFH�VRPH�KLJK�XVDJH�YRFDEXODU\��͆$V�
IDU�DV�WKH�FRQWHQW�TXDQWLW\�JRHV�WKHUH�ZDV�OHVV�LQ�WKLV�FODVV��DQG�WKH\�KDG�PRUH�WLPH�
WR�SUDFWLFH�LW͇��

�

1RHO�ZDV�LPSUHVVHG�ZLWK�KRZ�ZHOO�KH�GLG�ZLWK�WKH�,:%��DV�WKLV�ZDV�KLV�ILUVW�WLPH�WR�

XVH�LW�LQ�D�FODVV��+H�QRWHG�WKDW�WKH�VWXGHQWV�͆VHHPHG�YHU\�HQWKXVLDVWLF�DERXW�LW��
(YHU\RQH�JRW�WR�WRXFK�LW��HYHU\RQH�JRW�WR�XVH�LW͇��6RPH�VWXGHQWV�VDLG�WKDW�WKHLU�
͆LPSUHVVLRQ�ZDV�YHU\�JRRG͇��WKDW�WKH�,:%�͆ZDV�IXQ��OLNH�D�JDPH͇��DQG�WKDW�WKH\�
ZHUH�͆QRW�MXVW�VLWWLQJ�DQG�VWXG\LQJ�VLOHQWO\�DQG�IXULRXVO\��EXW�KDYLQJ�HQHUJHWLF�
IXQ͇��6RPH�VWXGHQWV�DOVR�LQGLFDWHG�WKDW�WKH\�DUH�XQGHU�QR�LOOXVLRQ�RI�WKH�SLWIDOOV�RI�

WHFKQRORJ\��,W�WDNHV�WLPH��LW�LV�ERWKHUVRPH��SDSHU�LV�HDVLHU��,I�WKH�FRPSXWHU�FUDVKHV��

WKH�OHVVRQ�VWRSV��1RHO�UHFRJQL]HV�LW�FRXOG�EH�WKH�QRYHOW\�IDFWRU�WKDW�HQJDJHG�WKH�

VWXGHQWV��

�

1RHO��� 2Q�UHSHWLWLYH�XVH��LI�LW�ZRXOG�KDYH�WKH�VDPH�HIIHFW��,�WKLQN�LW�ZRXOG�

JHW�NLQGD�ERULQJ���DQG�WKH\�ZRXOG�UHVHQW�WKH�IDFW�WKH�WKH\�MXVW�KDYH�

WR�NHHS�JHWWLQJ�XS�LQ�DQG�RXW�RI�WKHLU�FKDLUV��HYHQWXDOO\��%XW�WKDW�

EHLQJ�VDLG��,�WKLQN�WKDW�DV�D�FKDQJH�RI�SDFH��LW�ZDV�H[WUHPHO\�

HIIHFWLYH��

�

,QGHHG��VRPH�VWXGHQWV�VDLG�LQ�WKH�VXUYH\�WKDW�͆LW̓V�OLNH�ZDWFKLQJ�79͇��7KH�
QRYHOW\�IDFWRU�RI�WKH�,:%�FRXOG�EH�UHSODFHG�ZLWK�QHZ�SRVVLELOLWLHV�WKDW�EHFRPH�

DSSDUHQW�ZLWK�H[SHULHQFH��

�
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1RHO�� ,�WKLQN�WKH�FRQWHQW�FDQ�EH�GHOLYHUHG�LQ�PDQ\�GLIIHUHQW�ZD\V��,W�

GRHVQ̓W�QHFHVVDULO\�PHDQ�WKDW�LW̓V�EHWWHU�MXVW�EHFDXVH�LW̓V�RQ�DQ�

,:%��LW̓V�MXVW�QRYHO��,�WKLQN�WKDW�ZLWK�UHSHDWHG�XVH��\RX�PLJKW�EH�

DEOH�WR�ILQG�VRPHWKLQJ��

�

1RHO�H[SUHVVHG�GRXEWV�DV�WR�ZKHWKHU�WKH�,:%�ZRXOG�EH�HIIHFWLYH�LQ�D�FODVV�WKLV�

VL]H������VWXGHQWV���

�

1RHO��� 0D\EH�RQH�RU�WZR�RI�WKH�VWURQJHU�ZLOOHG�VWXGHQWV��ZRXOG�WDNH�FRQWURO�

RI�LW�DQG�HYHU\ERG\�HOVH�ZRXOG�VXEVLGH��EH�SDVVLYH�DQG�WKHQ�\RX̓YH�

JRW�WZR�RU�WKUHH�VWXGHQWV�ZKR�ZRXOG�EHQHILW�IURP�LW��WKRVH�ZKR�DUH�

WHFK�VDYY\��7KDW̓V�QRW�D�EDG�WKLQJ��\RX�MXVW�JRWWD�EH�DZDUH�RI�WKDW��

,�WKLQN�WKDW�LQ�VPDOO�FODVVHV��ILYH�RU�VL[��WKHQ�\HV��JHW�WKHP�XVLQJ�

LW��EXW�LQ�ODUJHU�VL]HV��,�WKLQN�WKDW�WKH�WHDFKHUV�ZRXOG�EH�XVLQJ�LW�

PRUH�RIWHQ��

�

1RHO�ZDV�FRQFHUQHG�DERXW�VRPH�RI�WKH�WHFKQLFDO�LVVXHV�VXFK�DV�WKH�FRPSXWHU�FUDVKLQJ�

RU�IUHH]LQJ��DQG�GHVLJQ�SUREOHPV�ZLWK�WKH�VRIWZDUH�OD\RXW�LWVHOI���IRU�H[DPSOH�WKH�03��

SOD\HU�SRSV�XS�LQ�WKH�PLGGOH�RI�WKH�VFUHHQ��

�

1RHO�� ,�ZRXOG�WDNH�LVVXH�ZLWK�LV�WLPH��&RPLQJ�LQ�DQG�VHWWLQJ�XS��FDOLEUDWH�

HYHU\�WLPH��RSHQLQJ�\RXU�VRIWZDUH��VHWWLQJ�\RXU�VRIWZDUH�XS��WKHUH̓V�

WHQ�PLQXWHV�EHWZHHQ�FODVVHV��WKH�ZLQGRZ�RXWVLGH�RI�\RXU�DFWXDO�FODVV�

WLPH�JURZV��\RXU�ZRUNLQJ�WLPH�DFWXDOO\�LQFUHDVHV�DQG�\RXU�ZRUNORDG�LQ�

FUHDVHV�ZLWK�LW͐�DOO�WKDW�VWXII�OHDGV�WR�SRWHQWLDO�SUREOHPV��QRW�RQO\�

IRU�\RXUVHOI��EXW�DOVR�IRU�RWKHU�SHRSOH�ZKR�PLJKW�KDYH�WR�XVH�WKH�

URRP��VDPH�ZLWK�ULSSLQJ�LW�DOO�GRZQ��,�JXHVV�ZLWK�IDPLOLDULW\�WKDW�

ZRXOG�JHW�VPRRWKHU��

�

(DUO\�LQ�������DQ�KRXU�ORQJ�GHPRQVWUDWLRQ�RI�WKH�QHZO\�LQVWDOOHG�,:%�ZDV�JLYHQ�E\�

WKH�FRPSDQ\�UHSUHVHQWDWLYHV�LQ�-DSDQHVH��1RHO�DWWHQGHG�WKLV�WZLFH�EXW�IRXQG�LW�ODFN�

LQJ��+H�ZDV�XQDEOH�WR�XVH�LW�VWUDLJKW�DZD\�GXH�WR�WKH�XQDYDLODELOLW\�RI�D�VRIWZDUH�

UHJLVWUDWLRQ�NH\��

�

1RHO�� 6R��,�FRXOGQ
W�JHW�LW�ZRUNLQJ�ZLWK�P\�FRPSXWHU��DIWHU�ERWK�WLPHV�WKDW�

,�ZDWFKHG�WKH�GHPRQVWUDWLRQV��+DG�,�EHHQ�DEOH�WR�JHW�WKDW�NH\�ZKHQ�WKH�

GHPRQVWUDWLRQ�ZDV�ILQLVKHG�DQG�WKHQ�KDYH�DFFHVV��,�WKLQN�,�FRXOG�KDYH�

WDNHQ�RII�SUHWW\�TXLFN��

� $�OLWWOH�EHWWHU�RUFKHVWUDWLRQ�RQ�EHKDOI�RI�WKRVH�JLYLQJ�WKH�GHPRQVWUD�

WLRQ�ZRXOG�KDYH�SUREDEO\�PDGH�DOO�WKH�GLIIHUHQFH��

�

7KLV�FRPPHQW�LQ�SDUWLFXODU�LV�DQ�LOOXVWUDWLRQ�RI�ZKDW�*DVKDQ�HW�DO���������DQG�%DV�

PDW]L��������KDYH�ERWK�KLJKOLJKWHG�DERXW�WKH�LPSRUWDQFH�RI�RQJRLQJ�WUDLQLQJ��

 
������''LVFXVVLRQ�

 
$Q�DGYDQWDJH�RI�WKH�,:%�LV�WKDW�LW�FDQ�IDFLOLWDWH�JDPLILFDWLRQ��2WVXNL�HW�DO���

������DQG�SURPRWH�JURXS�ZRUN�ZKLFK�FDQ�OHDG�WR�JUHDWHU�PRWLYDWLRQ��PRUH�LQLWLDWLYH��

―72― 九州産業大学総合情報基盤センター　COMMON　Vol .37　2017



����'LVFXVVLRQ

DQG�OHVV�DQ[LHW\�UHJDUGLQJ�WKHLU�OHDUQLQJ���3LFD���������:KLOH�PDQ\�SDUWLFLSDQWV��LQ�

FOXGLQJ�WKH�WHDFKHUV��HQMR\HG�WKLV�DFWLYLW\��LW�KDV�EHHQ�VXJJHVWHG�WKDW�WKLV�FRXOG�EH�

GXH�WR�WKH�QRYHOW\�RI�WKH�,:%��7KLV�VKRXOG�EH�DGGUHVVHG�XVLQJ�ORQJLWXGLQDO�UHVHDUFK��

$QRWKHU�DGYDQWDJH�RI�WKH�,:%�LV�WKDW�LW�FDQ�IDFLOLWDWH�IDFH�WR�IDFH�WLPH�ZLWK�VWX�

GHQWV�EHFDXVH�WHDFKHUV�DUH�QRW�ORFNHG�EHKLQG�WKHLU�FRPSXWHUV�RU�ZULWLQJ�RQ�WKH�EODFN�

ERDUG��7KLV�ZLOO�KDSSHQ�ZKHQ�WKH�WHDFKHUV�KDYH�OHIW�WKHLU�GLGDFWLF�SKDVH�RI�,:%�XVH��

DQG�KDYH�PRYHG�LQWR�DQ�LQWHUDFWLYH�SKDVH��ZKHUH�WKH\�FDQ�WUXVW�WKH�,:%��0DWHULDOV�DUH�

HDVLO\�HOHFWURQLFDOO\�UHSURGXFLEOH�DQG�GLVWULEXWDEOH��7KLV�ZLOO�UHTXLUH�VRPH�FRRSHUD�

WLRQ�DPRQJVW�WKH�XVHUV��6WXGHQWV�FDQ�DOVR�XVH�WKH�VFUHHQ��DQG�DQ\�QRWHV�WKH\�PDNH�RQ�

WKH�VFUHHQ�FDQ�EH�VDYHG�IRU�IXWXUH�OHVVRQV�RU�HYHQ�VKDUHG�LQ�DQ�RQOLQH�HQYLURQPHQW��7R�

WKHVH�SDUWLFLSDQWV��WKHVH�UHODWLYH�DGYDQWDJHV�RI�WKH�,:%�GR�QRW�VHHP�WR�RXWZHLJK�WKH�

GLVDGYDQWDJHV��

�

$QGUHL�LV�YHU\�WHFKQRORJLFDOO\�SRVLWLRQHG�DQG�WKLV�H[SHULHQFH�KDV�FDXVHG�KLP�WR�

WKLQN�DERXW�QHZ�SRVVLELOLWLHV�ZLWK�KLV�H[LVWLQJ�IDYRULWH�VRIWZDUH��2QH1RWH��)RU�KLP�

WKLV�WHFKQRORJ\�LV�TXLWH�FRPSDWLEOH�ZLWK�KLV�WHDFKLQJ�SKLORVRSK\��+RZHYHU��KH�GRHV�QRW�

XVXDOO\�HPSOR\�JDPH�OLNH�DFWLYLWLHV�LQ�KLV�FODVVHV��VR�IRU�KLP��KH�PDGH�QHHG�WR�ILQG��

FUHDWH�RU�DGDSW�KLV�RZQ�VW\OH�RI�PDWHULDO�IRU�WKH�,:%��1RHO�KDV�VDLG�WKDW�KH�LV�WU\LQJ�

WR�GLJLWL]H�HYHU\WKLQJ�IRU�KLV�OHVVRQV��1RHO�ZDV�YHU\�FRQFHUQHG�ZLWK�WLPH��WKH�WLPH�WR�

UHFRQILJXUH�KLV�OHVVRQV�WR�LQFRUSRUDWH�DQ�,:%��DQG�WKH�WLPH�LW�ZRXOG�WDNH�WR�VHW�XS�

IRU�HDFK�FODVV��1RHO�RFFDVLRQDOO\�GRHV�XVH�JDPH�OLNH�DFWLYLWLHV�LQ�KLV�FODVVHV��VR�WKH�

,:%�FRXOG�EH�YHU\�FRPSDWLEOH�ZLWK�KLV�SUD[LV�LQ�WKDW�VHQVH��6RPH�SDUWLFLSDQWV�FRP�

PHQWHG�WKDW�WKLV�NLQG�RI�DFWLYLW\�FRXOG�EH�GRQH�ZLWK�SDSHU�RU�RWKHU�PHDQV��8QWLO�FRQ�

WHQW�FRPSDWLEOH�PDWHULDOV�IRU�WKH�,:%�KDYH�EHHQ�SURGXFHG�WKH�DGYDQWDJHV�RI�WKH�,:%�PD\�

EH�GLIILFXOW�WR�VHH��

�

7KH�FRPSOH[LWLHV�RI�WKH�,:%�DUH�WKH�PRVW�VDOLHQW�REVWDFOH�WR�LWV�VXFFHVVIXO�DGRS�

WLRQ��7KH�VRIWZDUH�PXVW�EH�LQWXLWLYH�DQG�HDV\�WR�XVH�HYHQ�IRU�WKH�QRQ�WHFKQRORJ\�RUL�

HQWDWHG�WHDFKHUV�ZKR�XVH�LW��7KH�VRIWZDUH�QHHGV�WR�EH�LQVWDOOHG��FRQQHFWHG�DQG�FDOL�

EUDWHG��1DYLJDWLQJ�WKH�VRIWZDUH�QHHGV�WR�EH�VLPSOH�HQRXJK�IRU�WKH�WHDFKHU�WR�XVH�WR�

SURGXFH�WKH�PDWHULDO��DQG�WR�XVH�GXULQJ�WKH�OHVVRQ��5HDUUDQJLQJ�RI�WKH�IXUQLWXUH�LQ�

WKH�FODVVURRP�IRU�HDFK�OHVVRQ�LV�FOHDUO\�QRW�DQ�DGYDQWDJH��D�FODVVURRP�GHGLFDWHG�WR�

WKH�,:%�ZRXOG�EH�LGHDO��

�

%RWK�$QGUHL�DQG�1RHO�VHHP�UHOXFWDQW�WR�WULDO�WKH�,:%��7KH�EHQHILWV�RI�LW�DUH�QRW�

LPPHGLDWHO\�YLVLEOH��DQG�IRU�WKHP��LW�UHTXLUHV�WRR�PXFK�LQYHVWPHQW�LQ�WLPH�DQG�UH�

VRXUFHV��,Q�WKH�ILUVW�SKDVH�WKH�,:%�SURILFLHQF\��WKH�VXSSRUWHG�GLGDFWLF��%DVPDW]L��

�������DV�WKH�WHDFKHUV�XVH�LW�IRU�GLVSOD\LQJ�FRQWHQW��WKH\�ZLOO�QRWLFH�D�JDS�LQ�WKHLU�

NQRZOHGJH�RI�KRZ�WR�XVH�WKH�,:%�LQWHUDFWLYHO\��6SHFLDO�LQWHUHVW�JURXSV�DQG�ZRUNVKRSV�

ZLWK�UHJXODU�IROORZ�XS�DUH�UHTXLUHG�VR�WKDW�WHDFKHUV�FDQ�VXSSRUW�RQH�DQRWKHU��'XH�WR�

WKH�IUDJLOH�QDWXUH�RI�WKLV�WHFKQRORJ\��D�EDFNXS�SODQ�IRU�WKH�LQHYLWDEOH�FRPSXWHU�

FUDVKHV�WKDW�ZLOO�KDSSHQ�GXULQJ�WKH�FODVV�ZRXOG�EH�KLJKO\�UHFRPPHQGHG��

�

,Q�WKLV�SURMHFW��WKH�UHVXOWV�WKDW�ZHUH�REVHUYDEOH�ZHUH�WKH�HQMR\PHQW�DQG�HQJDJHPHQW�

OHYHOV�RI�WKH�VWXGHQWV��7KHVH�UHVXOWV�DUH�JUHDW�IRU�WKLV�SDUWLFXODU�FODVV��KRZHYHU�LQ�

RUGHU�IRU�,:%�WR�VXFFHHG��WKHVH�UHVXOWV�PXVW�EH�REVHUYDEOH�WR�WKH�DGRSWHUV��DQG�WR�WKH�

LQVWLWXWLRQ�ZKR�LQYHVW�LQ�WKLV�WHFKQRORJ\��,GHDOO\�ORQJ�WHUP�TXDQWLWDWLYH�UHVHDUFK�

ZRXOG�EH�XQGHUWDNHQ�DQG�UHSRUWHG�LQ�SHHU�UHYLHZHG�SXEOLFDWLRQV�DQG�PDGH�DYDLODEOH�WR�
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WKH�WHDFKHUV��3RVLWLYH�UHVXOWV�PD\�EH�VSUHDG�E\�ZRUG�RI�PRXWK��E\�,:%�GHPRQVWUDWLRQ�

FODVVHV��RU�UHVHDUFK�UHSRUWV�VXFK�DV�WKLV��

 
������//LPLWDWLRQV��

 
8SRQ�UHIOHFWLRQ�RQ�WKH�GDWD�JDWKHULQJ�SURFHVV�DQG�WKH�TXDOLW\�RI�GDWD��,�IRXQG�WKDW�

ZKLOH�PDQ\�WHDFKHUV�KDG�RSLQLRQV�RQ��H[SHULHQFH�ZLWK�WKH�,:%�RU�ZHUH�HQWKXVLDVWLF�WR�

SDUWLFLSDWH�LQ�WKLV�SURMHFW��XQIRUWXQDWHO\�YHU\�IHZ�ZHUH�DFWXDOO\�XVLQJ�WKH�,:%�LQ�

WKHLU�UHJXODU�(QJOLVK�FODVVHV��7KLV�ZDV�QRW�VXUSULVLQJ�DV�WKH�,:%�KDG�RQO\�MXVW�EHHQ�

LQVWDOOHG�DW�WKH�EHJLQQLQJ�RI�������

3UH�DQG�SRVW�LQWHUYLHZV�DQG�VXUYH\V�ZRXOG�EH�LGHDO��KRZHYHU�XQIRUWXQDWHO\�GXH�WR�

VFKHGXOH�FRQVWUDLQWV�WKLV�ZDV�QRW�SRVVLEOH��+RZHYHU��WULDQJXODWLRQ�RI�WKH�GDWD��VXU�

YH\V��LQWHUYLHZV�DQG�REVHUYDWLRQV��GDWD�ZDV�SRVVLEOH��6R��ZKLOH�WKH�VDPSOH�VL]H�PD\�

KDYH�EHHQ�VPDOO��LW�GLG�DOORZ�IRU�D�PRUH�LQ�GHSWK�DQDO\VLV�RI�$QGUHL̓V�DQG�1RHO̓V�

H[SHULHQFHV�ZLWK�WKH�,:%��

$V�WKHVH�,:%�KDYH�RQO\�MXVW�EHHQ�LQVWDOOHG�DW�WKH�EHJLQQLQJ�RI�������D�ORQJLWXGLQDO�

VWXG\�ZRXOG�QRW�QHFHVVDULO\�EH�DSSURSULDWH��7KH�SXUSRVH�RI�WKLV�SURMHFW�LV�WR�ORRN�DW�

WKH�VWXGHQWV̓�DQG�WHDFKHUV̓�HPHUJLQJ�SHUFHSWLRQV�RI�WKH�,:%��2QFH�WKH�,:%�KDV�EHHQ�

HVWDEOLVKHG�DQG�WHDFKHUV�KDYH�PRYHG�DZD\�IURP�XVLQJ�LW�GLGDFWLFDOO\��ORQJLWXGLQDO�

VWXGLHV�ZRXOG�VXSSOHPHQW�WKLV�SURMHFW�YHU\�ZHOO��

:KLOH�WKLV�DFWLYLW\�ZDV�IXQ�DQG�H[FLWLQJ�IRU�ERWK�WHDFKHUV�DQG�VWXGHQWV��

RSSRUWXQLWLHV�WR�QHJRWLDWH�PHDQLQJ�ZHUH�KDPSHUHG�E\�WKH�KLJK�WHQVLRQ�QDWXUH�RI�WKH�

JDPH��$Q�DZDUHQHVV�RI�ERWK�WKH�VRFLR�FXOWXUDO�DQG�FRJQLWLYH�PHFKDQLVPV�RI�ODQJXDJH�

DFTXLVLWLRQ�LV�QHHGHG�LQ�RUGHU�WR�SURGXFH�HIIHFWLYH�,:%�PDWHULDOV��7KHUH�KDV�EHHQ�QR�

WUDLQLQJ�ZRUNVKRSV�RU�PDWHULDO�SURYLGHG�ZLWK�WKLV�QHZ�WHFKQRORJ\��VR�D�FROODERUDWLYH�

SDUWQHUVKLS�DPRQJ�WHDFKHUV�QHHGV�WR�EH�IRVWHUHG��7KH�QH[W�VWHS�LV�WR�UHIOHFW�XSRQ�DQG�

GHYHORS�WKHVH�PDWHULDOV�IRU�IXWXUH�FODVVHV��

 
����&&RQFOXVLRQ��

 
%RWK�$QGUHL�DQG�1RHO�DUH�RSWLPLVWLF�DERXW�DQG�IHHO�WKDW�,:%�KDV�WKH�SRWHQWLDO�WR�

HQJDJH�WKH�VWXGHQWV��%RWK�DUH�DZDUH�WKDW�,:%�LV�MXVW�DQRWKHU�WRRO��7KHUH�DUH�VRPH�

RYHUZKHOPLQJ�ORJLVWLFDO�DQG�WHFKQLFDO�LVVXHV�VXFK�DV�VRIWZDUH�DQG�KDUGZDUH��SUHS�WLPH��

DQG�PDWHULDO�FUHDWLRQ��7KH�,:%�ZLOO�WDNH�VRPH�JHWWLQJ�XVHG�WR��PDWHULDOV�ZLOO�KDYH�WR�

EH�GHYHORSHG��WKHUH�LV�VRPH�WHFKQRORJLFDO�DQG�HUJRQRPLF�FXPEHUVRPHQHVV�WKDW�ZLOO�QHHG�

WR�EH�RYHUFRPH�LQ�RUGHU�IRU�LW�WR�VHH�LWV�SRWHQWLDO��

�

���:KDW�DUH�WHDFKHUV̓�DQG�VWXGHQWV̓�HPHUJLQJ�SHUFHSWLRQV�RI�WKH�,:%�DQG�LWV�HI�

IHFWLYHQHVV"�
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����/LPLWDWLRQV�

��&RQFOXVLRQ�

$QGUHL�DQG�1RHO�KDYH�GLIIHUHQW�WHDFKLQJ�SKLORVRSKLHV��7KH\�DQG�WKHLU�VWXGHQWV�ERWK�

KDG�D�ORW�RI�IXQ�ZLWK�WKH�,:%�DFWLYLW\��EXW�WKH\�DUH�ERWK�FDXWLRXV�DERXW�DVVXPLQJ�LW�

DV�D�SDQDFHD��$QGUHL�ZDV�QRW�DFFXVWRPHG�WR�WKLV�NLQG�RI�KLJK�WHQVLRQ�DFWLYLW\��EXW�KH�

GLG�ILQG�VRPHWKLQJ�LQ�WKLV�H[SHULHQFH�WKDW�KH�FDQ�XVH�LQ�KLV�IXWXUH�OHVVRQV��,Q�WKLV�

ZD\��LW�UHLQYLJRUDWHG�KLV�SUD[LV��DQG�FDXVHG�KLP�WR�UHIOHFW�RQ�KLV�OHVVRQV�ZKLFK�FDQ�

RQO\�EH�D�JRRG�WKLQJ��:KHQ�LVVXHV�VXUURXQGLQJ�WLPH��VXFK�DV�SUHSDUDWLRQ��SURGXFLQJ�PD�

WHULDOV�DQG�SUDFWLFLQJ�XVLQJ�WKH�,:%��KDYH�EHHQ�DGGUHVVHG��DQG�DUH�VHHQ�WR�EH�RXW�

ZHLJKHG�E\�WKH�DGYDQWDJHV��1RHO�ZLOO�EH�PRUH�HQWKXVLDVWLF�DERXW�XVLQJ�WKH�,:%��2Q�WKH�

ZKROH��WKH�VWXGHQWV�IURP�ERWK�FODVVHV�VKRZHG�HQWKXVLDVP�IRU�WKH�,:%��EXW�ZHUH�DOVR�

DZDUH�WKDW�LW�LV�MXVW�D�WRRO��

�

���+RZ�GR�WHDFKHUV�XVH�WKLV�WHDFKLQJ�WRRO�WR�DOLJQ�ZLWK�WKHLU�WHDFKLQJ�SULQFLSOHV"�

$W�WKLV�VWDJH��WKH�,:%�DUH�EHLQJ�XVHG�DV�FRQWHQW�GLVSOD\��WKH�WHDFKHUV�KDYH�D�VXS�

SRUWHG�GLGDFWLF�OHYHO�RI�,:%�SURILFLHQF\��)RU�WKLV�SURMHFW�WZR�WHDFKHUV�WULDOOHG�DQ�

,:%�DFWLYLW\�LQ�WKHLU�(QJOLVK�FODVVHV��7KH�DFWLYLW\�WKH\�WULDOOHG�SXVKHG�WKHP�LQWR�DQ�

LQWHUDFWLYH�OHYHO�RI�XVLQJ�WKH�,:%��)RU�$QGUHL��WKH�JDPLILFDWLRQ�RI�(QJOLVK�OHVVRQ�

SXVKHG�KLP�RXW�RI�KLV�FRPIRUW�]RQH��KRZHYHU�WKLV�JDYH�KLP�LQVLJKWV�DQG�LGHDV�IRU�IX�

WXUH�OHVVRQV��)RU�1RHO��JDPLILFDWLRQ�RI�(QJOLVK�OHVVRQV�LV�QRW�FRPSOHWHO\�QHZ�IRU�KLP��

DQG�KH�VHHPHG�YHU\�UHOD[HG�GRLQJ�WKLV��7KH�,:%�FDQ�ZRUN�ZHOO�ZLWK�JDPLILFDWLRQ��LW�

HOLFLWV�JURXS�SDUWLFLSDWLRQ��FDQ�PDNH�D�IXQ�DWPRVSKHUH��EXW�ERWK�$QGUHL�DQG�1RHO�TXHV�

WLRQHG�ZKHWKHU�WKLV�FRXOG�EH�DFKLHYHG�E\�RWKHU�PHDQV��

:KHWKHU�RU�QRW�$QGUHL�DQG�1RHO�FRQWLQXH�XVLQJ�WKH�,:%�IURP�KHUH�RQ�UHPDLQV�WR�EH�

VHHQ��KRZHYHU�5RJHUV��������WKHRU\�RI�GLIIXVLRQ�RI�LQQRYDWLRQ�PD\�JLYH�XV�LQVLJKWV�

LQWR�KRZ�WKH�,:%�FDQ�EH�HPSOR\HG�HIIHFWLYHO\��

�

$FFRUGLQJ�WR�WKH�VXUYH\V��REVHUYDWLRQV�DQG�VWLPXODWHG�UHFDOO�LQWHUYLHZV��LW�VHHPV�

WKDW�WHDFKHUV�GR�QRW�SHUFHLYH�WKH�͂UHODWLYH�DGYDQWDJH̓�RI�WKH�,:%��DUH�QRW�ZLOOLQJ�

RU�DEOH�WR�͂WULDO̓�RU�͂REVHUYH�RWKHUV̓�XVLQJ�LW��7KH�WHDFKHUV�SHUFHLYH�WKDW�LV�WRR�

͂FRPSOH[̓�RU�ERWKHUVRPH��7KLV�VWXG\�KDV�DWWHPSWHG�WR�UHGXFH�RU�PLWLJDWH�WKHVH�IDF�

WRUV�DQG�IRFXV�RQ�LGHQWLI\LQJ�LWV�͂FRPSDWLELOLW\̓�ZLWK�WKHLU�WHDFKLQJ�SKLORVRSKLHV��

/RRNLQJ�DW�WKH�,:%�͂YLHZHG�IURP�WKH�OHQV�RI�5RJHUV
�'LIIXVLRQ�RI�,QQRYDWLRQ�7KH�

RU\̓��-ZDLIHOO��������KDV�FHUWDLQO\�VKHG�OLJKW�RQ�ZK\�WKHVH�DQG�RWKHU�WHDFKHUV�PD\�EH�

UHOXFWDQW�WR�HPEUDFH�WKH�,:%��,W�LV�P\�KRSH�WKDW�WKHVH�ILQGLQJV�ZLOO�FRQWULEXWH�WR�

OLWHUDWXUH�RQ�WKH�,:%��WKH�FUHDWLRQ�RI�EHWWHU�WHDFKLQJ�PDWHULDO��DQG�WKH�GHYHORSPHQW�

RI�,:%������

�

55HIHUHQFHV�

 
%DOWD��1���	�'XUDQ��0����������$WWLWXGHV�RI�6WXGHQWV�DQG�7HDFKHUV�WRZDUGV�WKH�8VH�RI�

,QWHUDFWLYH�:KLWHERDUGV�LQ�(OHPHQWDU\�DQG�6HFRQGDU\�6FKRRO�&ODVVURRPV��

7XUNLVK�2QOLQH�-RXUQDO�2I�(GXFDWLRQDO�7HFKQRORJ\���72-(7����������������

%DVPDW]L��6����������,QWHUDFWLYH�:KLWHERDUGV��()/�7HDFKHUV̓�3UDFWLFHV�DQG�3HGDJRJ\�LQ�

WKH�*UHHN�5HDOLW\��5HVHDUFK�3DSHUV�LQ�/DQJXDJH�7HDFKLQJ�DQG�/HDUQLQJ��������
���̺����

%RUJ��6����������,QWURGXFLQJ�ODQJXDJH�WHDFKHU�FRJQLWLRQ��5HWULHYHG�1RYHPEHU����������
IURP�KWWS���ZZZ�HGXFDWLRQ�OHHGV�DF�XN�UHVHDUFK�ILOHV�����SGI�

&DPSUHJKHU��6����������7KH�,QWHUDFWLYH�:KLWHERDUG�IRU�/DQJXDJH�/HDUQLQJ��,&7�IRU�/DQ�
JXDJH�/HDUQLQJ��WK�HGLWLRQ��
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&RZLH��1��	�6DNXL��.����������,W̓V�QHYHU�WRR�ODWH��DQ�RYHUYLHZ�RI�H�OHDUQLQJ��
(/7-RXUQDO��������

'DYLV��0����������:KLWHERDUGV�,QF��,QWHUDFWLYH�IHDWXUHV�IXHO�GHPDQG�IRU�PRGHUQ�FKDON�

ERDUGV��(GXFDWLRQ�:HHN������������

'H6DQWLV��-����������*HWWLQJ�WKH�0RVW�)URP�<RXU�,QWHUDFWLYH�:KLWHERDUG�,QYHVWPHQW��

7KUHH�*XLGLQJ�3ULQFLSOHV�IRU�'HVLJQLQJ�(IIHFWLYH�3URIHVVLRQDO�'HYHORSPHQW��
7KH�&OHDULQJ�+RXVH������������

'LRFKRQ��0��&��	�&DPHURQ��$��)����������7HFKQRORJ\�EDVHG�LQWHUDFWLYH�OHDUQLQJ��GHVLJQ�

LQJ�DQ�LQWHUQDWLRQDO�VWXGHQW�UHVHDUFK�SURMHFW��$FWLYH�/HDUQLQJ�,Q�+LJKHU�
(GXFDWLRQ�����������������GRL������������������������������

*DVKDQ�$��	�$OVKXPDLPHUL�<����������7HDFKHUV̓�$WWLWXGHV�WRZDUG�8VLQJ�,QWHUDFWLYH�

:KLWHERDUGV�LQ�(QJOLVK�/DQJXDJH�&ODVVURRPV��,QWHUQDWLRQDO�(GXFDWLRQ�6WXG�
LHV��������

+LJJLQV��6���)DO]RQ��&���+DOO��,���0RVHOH\��'���6PLWK��)���6PLWK��+��	�:DOO��.��

��������(PEHGGLQJ�,&7�,Q�7KH�/LWHUDF\�$QG�1XPHUDF\�6WUDWHJLHV��&HQWUH�IRU�
/HDUQLQJ�DQG�7HDFKLQJ��6FKRRO�RI�(GXFDWLRQ��&RPPXQLFDWLRQ�DQG�/DQJXDJH�6FL�
HQFHV��8QLYHUVLW\�RI�1HZFDVWOH�XSRQ�7\QH�

-RKQVRQ��(���5DPDQDLU��-��	�%ULQH��-����������͂,W
V�QRW�QHFHVVDU\�WR�KDYH�WKLV�ERDUG�

WR�OHDUQ�(QJOLVK��EXW�LW
V�KHOSIXO̓��VWXGHQW�DQG�WHDFKHU�SHUFHSWLRQV�RI�

LQWHUDFWLYH�ZKLWHERDUG�XVH��,QQRYDWLRQ�LQ�/DQJXDJH�/HDUQLQJ�DQG�7HDFKLQJ��
��������������

-ZDLIHOO��0��	�*DVD\PHK��$����������8VLQJ�WKH�'LIIXVLRQ�RI�,QQRYDWLRQ�7KHRU\�WR�([�

SODLQ�WKH�'HJUHH�RI�(QJOLVK�7HDFKHUV
�$GRSWLRQ�RI�,QWHUDFWLYH�:KLWHERDUGV�

LQ�WKH�0RGHUQ�6\VWHPV�6FKRRO�LQ�-RUGDQ��$�&DVH�6WXG\��&RQWHPSRUDU\�(GXFD�
WLRQDO�7HFKQRORJ\�����������������

.DODMD��3���%DUFHORV��$����$UR��0��	�5XRKRWLH�/\KW\��0����������%HOLHIV��$JHQF\�DQG�

,GHQWLW\�LQ�)RUHLJQ�/DQJXDJH�/HDUQLQJ�DQG�7HDFKLQJ��3DOJUDYH�0DFPLOODQ��

.HUVKQHU��5���0HUFHU��1���:DUZLFN��3���	�.OHLQH�6WDDUPDQ��-����������&DQ�WKH�LQWHUDF�

WLYH�ZKLWHERDUG�VXSSRUW�\RXQJ�FKLOGUHQ
V�FROODERUDWLYH�FRPPXQLFDWLRQ�DQG�

WKLQNLQJ�LQ�FODVVURRP�VFLHQFH�DFWLYLWLHV"�,QWHUQDWLRQDO�-RXUQDO�2I�&RP�
SXWHU�6XSSRUWHG�&ROODERUDWLYH�/HDUQLQJ�����������������GRL���������V������
�����������

.QHHQ��-����������,QWHUDFWLYH�:KLWHERDUGV�DQG�(QJOLVK�7HDFKLQJ��$�FRQVLGHUDWLRQ�RI�

W\SLFDO�SUDFWLFH��(QJOLVK�LQ�(GXFDWLRQ��������

.RGDLUD��6��	�:DWDQDEH��6����������7KH�'LYHUVLI\LQJ�0HGLD�(QYLURQPHQW�RI�-DSDQHVH�

&ODVVURRPV�DQG�(GXFDWLRQDO�&RQWHQW��6FKRRO�%URDGFDVW�8WLOL]DWLRQ�6XUYH\��

1+.�%URDGFDVWLQJ�&XOWXUH�5HVHDUFK�,QVWLWXWH�

.RHQUDDG��7����������,QWHUDFWLYH�:KLWHERDUGV�LQ�HGXFDWLRQDO�SUDFWLFH��WKH�UHVHDUFK�

OLWHUDWXUH�UHYLHZHG��

/DQJD�&����������7KH�,PSDFW�RI�%OHQGHG�/HDUQLQJ�$SSURDFK�LQ�WKH�)LHOG�RI�,QLWLDO�

7HDFKHU̓V�7UDLQLQJ��(OHDUQLQJ�	�6RIWZDUH�)RU�(GXFDWLRQ����������������
GRL������������������;��������

/LYHUVLGJH��*����������,QWHUDFWLYH�:KLWHERDUGV�LQ�-DSDQHVH�(GXFDWLRQ��,Q�/��%UDGOH\�	�

6��7KRXVQ\��(GV�������<HDUV�RI�(852&$//��/HDUQLQJ�IURP�WKH�3DVW��/RRNLQJ�
WR�WKH�)XWXUH��3URFHHGLQJV�RI�WKH������(852&$//�&RQIHUHQFH���YRUD��3RUWXJDO�
�SS������������'XEOLQ�9RLOODQV��k�5HVHDUFK�SXEOLVKLQJ�QHW���

0DWKHZV�$\GLQOL��-���	�(OD]L]��)����������7XUNLVK�6WXGHQWV
�DQG�7HDFKHUV
�$WWLWXGHV�
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WRZDUG�WKH�8VH�RI�,QWHUDFWLYH�:KLWHERDUGV�LQ�()/�&ODVVURRPV��&RPSXWHU�$V�
VLVWHG�/DQJXDJH�/HDUQLQJ������������������

0RVV��*���-HZLWW��&���/HYDDLF��5���$UPVWURQJ��9���&DUGLQL��$���	�&DVWOH��)����������

7KH�LQWHUDFWLYH�ZKLWHERDUG��SHGDJRJ\�DQG�SXSLO�SHUIRUPDQFH�HYDOXDWLRQ��5H�
WULHYHG�-XQH����������IURP�ZZZ�GIHV�JRY�XN�UHVHDUFK�GDWD�XSORDG�
ILOHV�55����SGI��

2WVXNL��<���%DQGRK��+��	�.DWR��1����������(GXFDWLRQDO�6RIWZDUH�(PSOR\LQJ�*URXS�&RPSH�

WLWLRQ�RQ�DQ�,QWHUDFWLYH�(OHFWURQLF�:KLWHERDUG��-RXUQDO�RI�,QWHUDFWLYH�
/HDUQLQJ�5HVHDUFK����������������

�]��+����������7HDFKHUV̓�DQG�6WXGHQWV̓�3HUFHSWLRQV�RI�,QWHUDFWLYH�:KLWHERDUGV�LQ�WKH�

(QJOLVK�DV�D�)RUHLJQ�/DQJXDJH�&ODVVURRP��7XUNLVK�2QOLQH�-RXUQDO�2I�(GXFD�
WLRQDO�7HFKQRORJ\������������������

3LFD�7���)HOLFLD�/LQFROQ�3RUWHU��'LDQD�3DQLQRV�DQG�-XOLDQ�/LQQHOO�6RXUFH��/DQJXDJH�

/HDUQHUV
�,QWHUDFWLRQ��+RZ�'RHV�,W�$GGUHVV�WKH�,QSXW��2XWSXW��DQG�)HHGEDFN�

1HHGV�RI�/��/HDUQHUV"�7(62/�4XDUWHUO\��9RO������1R�����6SULQJ���������SS��
������

3LFD��7���/LQFROQ�3RUWHU��)���3DQLQRV��'���	�/LQQHOO��-����������/DQJXDJH�/HDUQHUV
�

,QWHUDFWLRQ��+RZ�'RHV�,W�$GGUHVV�WKH�,QSXW��2XWSXW��DQG�)HHGEDFN�1HHGV�RI�

/��/HDUQHUV"��7(62/�4XDUWHUO\�����������

5RJHUV��(����������'LIIXVLRQ�RI�,QQRYDWLRQV��7KH�)UHH�3UHVV��

6KLPL]X��0����������'HQVKL�.RNXEDQ�GH�-XJ\R�JD�.DZDUX�>+RZ�,QWHUDFWLYH�:KLWHERDUGV�FDQ�

&KDQJH�&ODVVHV@��7RN\R��.RU\RVKD�6KRWHQ���

7RQGHXU��-���+HUPDQV��5���YDQ�%UDDN��-���	�9DOFNH��0����������([SORULQJ�WKH�OLQN�EH�

WZHHQ�WHDFKHUV�HGXFDWLRQDO�EHOLHIV�SURILOHV�DQG�GLIIHUHQW�W\SHV�RI�FRPSXWHU�

XVH�LQ�WKH�FODVVURRP��7KH�LPSDFW�RI�WHDFKHU�EHOLHIV��&RPSXWHUV�LQ�+XPDQ�%H�
KDYLRU��������������������

7RQGHXU��-���.HUVKDZ��/���9DQGHUOLQGH��5���	�YDQ�%UDDN��-����������*HWWLQJ�LQVLGH�WKH�

EODFN�ER[�RI�WHFKQRORJ\�LQWHJUDWLRQ�LQ�HGXFDWLRQ��7HDFKHUV
�VWLPXODWHG�UH�

FDOO�RI�FODVVURRP�REVHUYDWLRQV��$XVWUDODVLDQ�-RXUQDO�2I�(GXFDWLRQDO�7HFK�
QRORJ\������������������

�

�
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