
3URFHHGLQJV�RI�WKH���UG�$QQXDO�0HHWLQJ�RI�30(�1$�

²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²²�
2ODQRII��'���-RKQVRQ��.���	�6SLW]HU��6����������3URFHHGLQJV�RI�WKH�IRUW\�WKLUG�DQQXDO�PHHWLQJ�RI�WKH�1RUWK�$PHULFDQ�
&KDSWHU�RI�WKH�,QWHUQDWLRQDO�*URXS�IRU�WKH�3V\FKRORJ\�RI�0DWKHPDWLFV�(GXFDWLRQ��3KLODGHOSKLD��3$��
 

�����

,17(5$&7,216�,1�%/(1'('�0$7+(0$7,&$/�/($51,1*�(19,5210(176�
�

(ULQ�.UXSD�
1&�6WDWH�8QLYHUVLW\�
HHNUXSD#QFVX�HGX�

0LFKDHO�+R\HV��-U��
1&�6WDWH�8QLYHUVLW\�
PEKR\HV#QFVX�HGX�

.DUHQ�+ROOHEUDQGV�
1&�6WDWH�8QLYHUVLW\�
NIKROOHE#QFVX�HGX�

.H\ZRUGV��+LJK�6FKRRO�(GXFDWLRQ��,QVWUXFWLRQDO�$FWLYLWLHV�DQG�3UDFWLFHV��7HFKQRORJ\��2QOLQH�
DQG�'LVWDQFH�(GXFDWLRQ�

,Q�H[DPLQLQJ�LQWHUDFWLRQV�LQ�DQ�RQOLQH�HQYLURQPHQW��ZH�XWLOL]H�0RRUH¶V��������IUDPHZRUN�LQ�
ZKLFK�KH�RXWOLQHG�WKUHH�W\SHV�RI�LQWHUDFWLRQV��,Q�KLV�ZRUN��KH�SXUSRUWV�WKDW�WR�GHWHUPLQH�
DSSURSULDWH�OHYHOV�RI�LQWHUDFWLRQV�IRU�HIIHFWLYH�OHDUQLQJ��LW�LV�ILUVW�LPSRUWDQW�WR�EH�DEOH�WR�FODVVLI\�
WKH�W\SHV�RI�LQWHUDFWLRQV�WDNLQJ�SODFH�LQ�GLVWDQFH�OHDUQLQJ�HQYLURQPHQWV��+H�LGHQWLILHG�WKUHH�
LQWHUDFWLRQ�W\SHV��OHDUQHU�FRQWHQW��OHDUQHU�LQVWUXFWRU��DQG�OHDUQHU�OHDUQHU��:H�DGG�WR�WKDW��WKH�
ZRUN�RI�+LOOPDQ�HW�DO����������ZKR�DGGHG�D�IRXUWK�LQWHUDFWLRQ��OHDUQHU�LQWHUIDFH��

:H�UHFHLYHG�D�VLQJOH�YLGHR�IURP�HDFK�RI����KLJK�VFKRRO�PDWKHPDWLFV�WHDFKHUV�ZLWK�EHWZHHQ�
VL[�DQG����\HDUV�RI�H[SHULHQFH��UHSUHVHQWLQJ�VHYHQ�GLIIHUHQW�VFKRRO�GLVWULFWV��7KUHH�OHYHOV�RI�
FRGLQJ�ZHUH�DSSOLHG�WR�WKH�DQDO\VLV�RI�HDFK�YLGHR��)LUVW��WKH�W\SH�RI�LQWHUDFWLRQ�ZDV�LGHQWLILHG�
�OHDUQHU�FRQWHQW��OHDUQHU�LQVWUXFWRU��OHDUQHU�OHDUQHU��OHDUQHU�LQWHUIDFH���7KHQ�WKH�DFWLYLW\��OHYHO����
ZLWKLQ�WKDW�LQWHUDFWLRQ�ZDV�FRGHG��)LQDOO\��LW�ZDV�QRWHG�LI�WHFKQRORJ\�ZDV�XVHG�GXULQJ�WKH�
DFWLYLW\��7KH�UHVHDUFKHUV��ZKR�DUH�WKH�DXWKRUV�RI�WKLV�SDSHU��PHW�WR�YLHZ�D�YLGHR�WRJHWKHU��FODULI\�
WKH�XQLW�RI�DQDO\VLV��DQG�GHILQH�HDFK�RI�WKH�FRGHV��$�XQLW�RI�DQDO\VLV�ZDV�FRQVLGHUHG�D�OHYHO���
LQWHUDFWLRQ�W\SH��:KHQ�WKHUH�ZDV�D�FKDQJH�LQ�WKH�DFWLYLW\�W\SH��WKDW�ZDV�WUHDWHG�DV�D�QHZ�XQLW�WR�
FRGH��$�YLGHR�ZDV�FRGHG�WRJHWKHU�DQG�WKHQ�VL[�YLGHRV�ZHUH�DVVLJQHG�WR�SDLUV�RI�UHVHDUFKHUV�WR�
GHWHUPLQH�LQWHU�UDWHU�UHOLDELOLW\��$JUHHPHQW�RQ�XQLWV�RI�DQDO\VLV�ZDV�GHWHUPLQHG���������DQG�
DJUHHPHQW�RQ�FRGHV�RQ�WKH�XQLWV�WKDW�ZHUH�LQ�FRPPRQ�ZDV�FDOFXODWHG����������2QFH�LQWHU�UDWHU�
UHOLDELOLW\�ZDV�HVWDEOLVKHG��WKH�UHPDLQGHU�RI�WKH�YLGHRV�ZHUH�FRGHG�E\�RQH�UHVHDUFKHU��

,Q�WKHLU�RQOLQH�WHDFKLQJ��PDWKHPDWLFV�WHDFKHUV�DUH�RYHUZKHOPLQJO\�XWLOL]LQJ�OHDUQHU�LQVWUXFWRU�
LQWHUDFWLRQV�����������ZKLFK�DUH�SUHGRPLQDWHO\�H[SRVLWRU\��2I�WKH�OHDUQLQJ�LQVWUXFWRU�
LQWHUDFWLRQV���������DUH�H[SRVLWRU\�DQG��������DUH�H[SODQDWRU\��2YHUDOO���������RI�WKH�
LQWHUDFWLRQV�ZHUH�OHDUQHUV�HQJDJLQJ�ZLWK�PDWKHPDWLFV�FRQWHQW��7KH�PDMRULW\�RI�WKH�OHDUQHU�
FRQWHQW�LQWHUDFWLRQV�ZHUH�VWXGHQWV�VROYLQJ�D�SUREOHP���������RI�OHDUQHU�FRQWHQW�LQWHUDFWLRQV���
,QVWDQFHV�RI�SUREOHP�VROYLQJ�ZHUH�REVHUYHG�DFURVV�DOO�OHDUQLQJ�W\SHV��K\EULG�FODVVHV��Q ����SUH�
UHFRUGHG�YLGHRV��Q �����DQG�V\QFKURQRXV�FODVVHV��Q ����,Q�DGGLWLRQ��ZH�IRXQG�HYLGHQFH�WKDW�
WHDFKHUV�SURYLGHG�D�IHZ�RSSRUWXQLWLHV�IRU�WKHLU�VWXGHQWV�WR�FRQMHFWXUH��Q ����FRQILUP�WKHLU�
DQVZHUV��Q ����SUHGLFW��Q ����DQG�LQWHUSUHW�WKHLU�VROXWLRQV��Q ����:H�IRXQG�QR�OHDUQHU�OHDUQHU�
LQWHUDFWLRQV�RI�DQ\�W\SH�DFURVV�WKH�YLGHRV�RI�RXU����SDUWLFLSDQWV���

7KH�WHDFKHUV�ZHUH�IDFLOLWDWLQJ�KLJK�VFKRRO�PDWKHPDWLFV�FODVVHV�DFURVV�GLIIHUHQW�PRGDOLWLHV�RI�
RQOLQH�WHDFKLQJ��6HYHQ�RI�WKH����YLGHRV�ZHUH�SUHUHFRUGHG�������LQFOXGHG�VWXGHQWV�LQ�D�K\EULG�
VHWWLQJ�RU�V\QFKURQRXV�FODVVURRP��:KLOH�WKHUH�ZDV�D�KLJK�SHUFHQWDJH�RI�OHDUQHU�LQVWUXFWRU�
LQWHUDFWLRQV�WKHUH�ZHUH�QR�OHDUQHU�WR�OHDUQHU�LQWHUDFWLRQV�REVHUYHG�DFURVV�DOO�YLGHRV��,Q�K\EULG�
DQG�V\QFKURQRXV�VHWWLQJV�ZKHUH�OHDUQHUV�ZHUH�SUHVHQW�ZLWK�WKH�LQVWUXFWRU��W\SLFDO�LQWHUDFWLRQ�
RFFXUUHG�EHWZHHQ�WKH�WHDFKHU�DQG�WKH�VWXGHQWV��&RXOG�WKLV�EH�EHFDXVH�RI�&RYLG����ZKLFK�UHTXLUHV�
VRFLDO�GLVWDQFLQJ�DPRQJ�LQ�SHUVRQ�VWXGHQWV"�$OWKRXJK��ZH�QRWLFHG�LW�DOVR�ZKHQ�VWXGHQWV�ZHUH�
UHPRWH��:H�PD\�ZDQW�WR�SURYLGH�DGGLWLRQDO�SURIHVVLRQDO�GHYHORSPHQW�WR�WHDFKHUV��SDUWLFXODUO\�
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WKRVH�WHDFKLQJ�RQOLQH��DERXW�ZD\V�WKH\�FDQ�HQJDJH�VWXGHQWV�LQ�FRQYHUVDWLRQV�ZLWK�HDFK�RWKHU�WR�
VXSSRUW�PDWKHPDWLFV�OHDUQLQJ����

�
$FNQRZOHGJPHQWV�

7KLV�PDWHULDO�LV�EDVHG�XSRQ�ZRUN�VXSSRUWHG�E\�WKH�1DWLRQDO�6FLHQFH�)RXQGDWLRQ�XQGHU�*UDQW�
1R�����������$Q\�RSLQLRQV��ILQGLQJV��DQG�FRQFOXVLRQV�RU�UHFRPPHQGDWLRQV�H[SUHVVHG�LQ�WKLV�
PDWHULDO�DUH�WKRVH�RI�WKH�DXWKRU�V��DQG�GR�QRW�QHFHVVDULO\�UHIOHFW�WKH�YLHZV�RI�WKH�1DWLRQDO�
6FLHQFH�)RXQGDWLRQ��
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