


9DOLGLW\� RI (�/HDUQLQJ 0RGXOH� LQ *HQHWLF�
&RXUVHV� DV� 2QH� RI� 7KH� 7HFKQRORJ\�
,QIRUPDWLRQ %DVHG�/HDUQLQJ�,QQRYDWLRQV

*XQWXU 7ULPXO\RQR
'HSDUWPHQW RI %LRORJ\

0DWKHPDWLFV�DQG 6FLHQFH�)DFXOW\
8QLYHUVLWDV�1HJHUL 6XUDED\D�

,QGRQHVLD
JXQWXUWULPXO\RQR#XQHVD�DF�LG

,VQDZDWL
'HSDUWPHQW RI %LRORJ\

0DWKHPDWLFV�DQG 6FLHQFH�)DFXOW\
8QLYHUVLWDV�1HJHUL 6XUDED\D�

,QGRQHVLD
LVQDZDWL#XQHVD�DF�LG

$EVWUDFW²,QIRUPDWLRQ� WHFKQRORJ\� LV� FXUUHQWO\� JURZLQJ�
UDSLGO\�ZLWK�JUHDW�EHQHILWV��/HDUQLQJ�LQ�WKH�FODVVURRP�ZLOO�
EH�YHU\�HIILFLHQW�DQG�HIIHFWLYH�ZKHQ�XVLQJ�RI�LQIRUPDWLRQ�
WHFKQRORJ\��,Q�WKH�JHQHWLF�FRXUVH�LV�H[SHFWHG�WR�EH�DEOH�WR�
LPSOHPHQW�YLUWXDO�OHDUQLQJ�DV�DQ�LQQRYDWLRQ�FRXUVH� 7KLV�
VWXG\� DLPV� WR� GHVFULEH� WKH� WKHRUHWLFDO� YDOLGLW\� �FRQWHQW�
DQG� FRQVWUXFWLRQ��RI� WKH� JHQHWLF� H�OHDUQLQJ�PRGXOH� WKDW�
KDV� EHHQ� GHYHORSHG�� 7KH� GHYHORSPHQW� RI� JHQHWLF� H�
OHDUQLQJ�PRGXOH�ZDV�FDUULHG�RXW�DFFRUGLQJ�WR�WKH�5�	�'�
�5HVHDUFK�DQG�'HYHORSPHQW��PHWKRG�ZKLFK�OLPLWHG�WR�WKH�
SRWHQWLDO� DQG� SUREOHP� VWDJHV�� JDWKHULQJ� LQIRUPDWLRQ��
SURGXFW� GHVLJQ�� DQG� SURGXFW� YDOLGDWLRQ�� *HQHWLF� H�
OHDUQLQJ� PRGXOH� WKDW� FRQWDLQV� PDWHULDO� SRZHU� SRLQW�
VOLGHV�� YLGHR� OLQN� IHDWXUHV� IRU� GHHSHQLQJ� RI� PDWHULDO��
DVVLJQPHQWV��DQG�GLVFXVVLRQ�IRUXPV�WKDW�ZHUH�XSORDGHG�LQ�
WKH� YLUWXDO� OHDUQLQJ� V\VWHP� RI� WKH� 8QLYHUVLWDV� 1HJHUL�
6XUDED\D�� 0RGXOH� WKDW� KDYH� EHHQ� GHYHORSHG� ZDV�
YDOLGDWHG� E\� �� H[SHUWV�� 7KH� YDOLGDWLRQ� UHVXOWV� JHW� DQ�
DYHUDJH�VFRUH�RI �����RXW�RI�D�PD[LPXP�VFRUH�RI�����%DVHG�
RQ�WKHVH�VFRUHV� LW�FRXOG�EH�FRQFOXGHG�WKDW�WKH�JHQHWLF�H�
OHDUQLQJ�PRGXOH� GHYHORSHG�ZDV� WKHRUHWLFDOO\� IHDVLEOH� LQ�
WHUPV�RI�FRQWHQW�DQG�FRQVWUXFWLRQ�WR�EH�WHVWHG�RQ�D�OLPLWHG�
EDVLV�

.H\ZRUGV� YDOLGLW\�� H�OHDUQLQJ�� JHQHWLF�� OHDUQLQJ�
LQQRYDWLRQ��WHFKQRORJ\�LQIRUPDWLRQ

,��� ,1752'8&7,21

7KH�QHZ�SDUDGLJP�RI�WKH�FXUUHQW�OHDUQLQJ�SURFHVV�
LV� QR� ORQJHU� GHVFULEHV� IDFH�WR�IDFH� DFWLYLWLHV� LQ� WKH�
FODVVURRP� EXW� WKH� FXUUHQW� OHDUQLQJ� SURFHVV� WKDW� KDV�
EHHQ�ZLGHO\�DFFHSWHG�LV�WKH�OHDUQLQJ�SURFHVV�WKDW�VWLOO�
PDLQWDLQV� VRFLDO� LQWHUDFWLRQ�E\�XWLOL]LQJ� LQIRUPDWLRQ
WHFKQRORJ\ >�@��7KLV�OHDUQLQJ�LV�NQRZQ�DV�H�OHDUQLQJ�
ZKLFK� KDV� VRPH� IOH[LELOLW\�� IRU� H[DPSOH�� LW� FDQ� EH�
DFFHVVHG� DQ\WLPH� DQG� DQ\ZKHUH� >�@�� XWLOL]H� WKH�
LQWHUQHW� >�@>�@�� WKH� OHDUQLQJ� IXQFWLRQV� DV� RSWLRQDO��
FRPSOHPHQWDU\�DQG�VXEVWLWXWLRQ�>�@��XVLQJ�HOHFWURQLF�
GHYLFH� HVSHFLDOO\� FRPSXWHU� >�@�� 6HYHUDO� VWXGLHV�
UHSRUWHG� WKDW�H�OHDUQLQJ� LV�YHU\�HIIHFWLYH�DQG�FDQ�EH�
LPSURYH�VWXGHQWV
�SUREOHP�VROYLQJ�VNLOOV�>�@��LQFUHDVH�
PRWLYDWLRQ� >�@�� SHUIHFWLQJ� IDFH�WR�IDFH� LQ� FODVV��
FUHDWLQJ� DFWLYH� VWXGHQW� OHDUQLQJ�� DQG� HVWDEOLVKLQJ�
FRPPXQLFDWLRQ� YLD� HOHFWURQLF� PHGLD� >�@�� WHDFKLQJ�
PDWHULDOV� FDQ� DOVR� EH� GLVWULEXWHG� TXLFNO\� DQG� FDQ�
DFFHVVHG�E\�PDQ\�XVHUV�>�@�

(�OHDUQLQJ�FDQ�EH�LPSOHPHQWHG�ZLWK�VHYHUDO�ZD\��
ZKLFK� DUH� XVXDOO\� GLYLGHG� LQWR� WZR� ZD\�� QDPHO\�
V\QFKURQRXV�DQG�D�V\QFKURQRXV��6\QFKURQRXV��ZKHQ�
HGXFDWRUV� SURYLGH� PDWHULDO�� VWXGHQWV� FDQ� GLUHFWO\�
OLVWHQ�� DQG� D�V\QFKURQRXV�� ZKHQ� PHVVDJHV� IURP�
HGXFDWRUV�DUH�UHFRUGHG�ILUVW�EHIRUH�XVH >�@�>��@� %XW�
LQ� JHQHUDO� H�OHDUQLQJ� KDV� WKH� FKDUDFWHULVWLFV� RI�
XWLOL]LQJ HOHFWURQLF WHFKQRORJ\� VHUYLFHV� WHDFKLQJ�
PDWHULDOV XVHG DUH VWDQGDORQH� DV� ZHOO� DV
OHDUQLQJ� VFKHGXOHV�

FXUULFXOXP�� UHVXOWV� RI� OHDUQLQJ� SURJUHVV�� DQG�PDWWHUV�
UHODWLQJ�WR�HGXFDWLRQ�DGPLQLVWUDWLRQ�WKDW�FDQ�EH�VHHQ�DW�
DQ\� WLPH >��@�� :HOO�PDQDJHG� H�OHDUQLQJ� FDQ� FUHDWH�
VWXGHQW�FHQWHUHG�OHDUQLQJ�ZKHUH�VWXGHQWV�FDQ�PDQDJH�
DQG� FRQVWUXFW� WKHLU� RZQ� NQRZOHGJH� >�@�� WHDFKLQJ�
PDWHULDOV�FDQ�EH�ZLGHO\�GLVWULEXWHG�E\�XWLOL]LQJ�LQWHUQHW�
VHUYLFHV� WKDW� VXSSRUW H�OHDUQLQJ� LQFOXGLQJ� HPDLO��
LQWHUQHW�UHOD\�FKDW��FKDWWLQJ���DQG�PXOWLPHGLD���ZHEVLWH�
VHUYLFHV >�@�

,Q�WKLV�VWXG\��WKH�GHYHORSPHQW�RI�H�OHDUQLQJ�PRGXOH�
RQ� JHQHWLF� FRXUVHV� XSORDGHG� LQ� WKH� YLUWXDO� OHDUQLQJ�
V\VWHP� RI� 8QLYHUVLWDV� 1HJHUL� 6XUDED\D� ZLOO� EH�
LPSOHPHQWHG�WR�JHQHWLF�OHFWXUHV��,Q�DFFRUGDQFH�ZLWK�WKH�
VWDJHV� RI� WKH� 5HVHDUFK� DQG� 'HYHORSPHQW� �5� 	� '��
EHIRUH� WKH� JHQHWLF� H�OHDUQLQJ� PRGXOH� LV� WHVWHG� RQ�
VWXGHQWV�� WKHRUHWLFDO� YDOLGDWLRQ�PXVW� ILUVW� EH� GRQH� E\�
H[SHUWV�� 7KH� UHVXOWV� RI� WKH� H[SHUWV
� YDOLGDWLRQ� ZKLFK
ZHUH�WKH�WKHRUHWLFDO�YDOLGLW\��FRQWHQW�DQG�FRQVWUXFWLRQ��
RI� WKH�JHQHWLF�H�OHDUQLQJ�PRGXOH�ZLOO�EH�SUHVHQWHG� LQ�
WKLV�DUWLFOH�

,,�� 0(7+2'6

7KH�PHWKRG�XVHG�LQ�WKH�GHYHORSPHQW�RI�WKH�JHQHWLF�
H�OHDUQLQJ� PRGXOH� ZDV� 5HVHDUFK� DQG� 'HYHORSPHQW�
�5	'�� ZKLFK� DGDSWHG� IURP� WKH� 5HVHDUFK� DQG�
'HYHORSPHQW�PRGHO�E\�6XJL\RQR�>��@��7KH�ILUVW�VWDJH�
ZDV�SRWHQWLDO�DQG�SUREOHP�VWDJH��$W�WKH�SRWHQWLDO�VWDJH��
WKH�SRWHQWLDO�RI� JHQHWLF� FRXUVH�ZDV� FDUULHG�RXW� WR� WKH�
PD[LPXP� H[WHQW� SRVVLEOH� WR� OHDG� VWXGHQWV� WR� DFKLHYH
OHDUQLQJ�RXWFRPHV� WKDW�KDYH�EHHQ�GHWHUPLQHG�DQG� WKH�
SUREOHP� VWDJH� ZDV� FDUULHG� RXW� WR� ORRN� IRU� SUREOHPV�
IDFHG�LQ�JHQHWLF�OHDUQLQJ��7KH�QH[W�VWDJH�ZDV�JDWKHULQJ�
LQIRUPDWLRQ��HVSHFLDOO\�UHYLHZLQJ�WKH�JHQHWLF�VHPHVWHU�
OHDUQLQJ� SODQ� WKDW� KDV� EHHQ� SUHSDUHG� SUHYLRXVO\� �WKDW�
KDV� QRW� DFFRPPRGDWH� H�OHDUQLQJ�� 7KH� UHVXOW� RI� WKLV�
VWDJH� ZDV� D� JHQHWLF� VHPHVWHU� OHDUQLQJ� SODQ� WKDW� KDV�
LQWHJUDWHG�ZLWK� H�OHDUQLQJ�� 7KH� SURGXFW� GHVLJQ� SKDVH�
ZDV� FDUULHG� RXW� E\� GHVLJQLQJ� WKH� PRGXOH� WR� EH�
GHYHORSHG�� VR� WKH� UHVXOWV� ZHUH� LQ� WKH� IRUP� RI� D�
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VWRU\ERDUG�DQG�D�FRPSOHWH�JHQHWLF�H�OHDUQLQJ�PRGXOH��
7KH� H�OHDUQLQJ� PRGXOH� SURGXFHG� ZDV� XSORDGHG� DW�
KWWS���YLQHVD�XQHVD�DF�LG��$W�WKLV�VWDJH�WKH�LQVWUXPHQWV�
QHHGHG�ZHUH�DOVR�GHVLJQHG��VR�WKH�UHVXOWV�REWDLQHG�ZHUH�
YDULRXV� W\SHV� RI� UHVHDUFK� LQVWUXPHQWV� LQFOXGLQJ� WKH�
WKHRUHWLFDO� YDOLGDWLRQ� LQVWUXPHQWV� RI� WKH� JHQHWLF� H�
OHDUQLQJ�PRGXOH�XVHG�LQ�WKLV�VWXG\�DQG�WKH�UHVXOWV�ZHUH�
SUHVHQWHG� LQ� WKLV� DUWLFOH�� 7KH� QH[W� VWDJH�ZDV� SURGXFW�
YDOLGDWLRQ� E\� �� H[SHUWV� WR� YDOLGDWH� WKH� JHQHWLF� H�
OHDUQLQJ� PRGXOH� WKDW� KDV� EHHQ� GHYHORSHG� LQ� WKH�
SUHYLRXV� VWDJH��9DOLGDWLRQ�ZDV� UHODWHG� WR� FRQWHQW� DQG�
FRQVWUXFWLRQ�� ,QSXW� IURP� WKH� YDOLGDWRUV ZHUH�
DFFRPPRGDWHG� LQ� WKH� SURGXFW� UHYLVLRQ� SURFHVV�� 7KHQ�
WKH�SURGXFW�UHYLVLRQ�ZLOO�EH�WULDOHG�DW�WKH�ODWHU�VWDJH�RI�
WKH� 5	'� SKDVH�� 7KH� LPSOHPHQWDWLRQ� RI� WKH� SURGXFW�
YDOLGDWLRQ�VWDJH�SURGXFHV�GDWD�LQ�WKH�IRUP�RI�WKHRUHWLFDO�
YDOLGLW\�WKDW�ZLOO�EH�SUHVHQWHG�LQ�WKLV�DUWLFOH�

7DEOH � 7KHRUHWLFDO YDOLGLW\ RI WKH JHQHWLF H�OHDUQLQJ
PRGXOH E\ � H[SHUW�YDOLGDWRUV

1R� 'HVLJQ
6FRUHV $YHU�

DJH
0RGH

9� 9� 9�
�� 7KH VWUXFWXUH RI�WKH PDWHULDO�

LV FOHDU� WKH VXEMHFWV DQG�VXE�
VXEMHFWV DUH FOHDU� HDFK�

KDYLQJ���� DQ LQWURGXFWLRQ�
��� DQ H[SODQDWLRQ�DQG ��� WKH

UHVXPH�

� � � ���� �

�� &RQWHQW LV SUHVHQWHG LQ
ODQJXDJHV WKDW DUH ����
FRPPXQLFDWLYH� ����

FRPSOHWH� DQG ��� WKHUH DUH
OLQNV WR�VLWHV RU�GRFXPHQWV WR

HQULFK�WKH FRQWHQW�

� � � ���� �

�� 7KH YDULHW\ RI�OHDUQLQJ
REMHFWV �WH[W� LPDJHV� DXGLR��
YLGHR� DQLPDWLRQ� VLPXODWLRQ��
VHOHFWHG PHHWV WKH HOHPHQWV�
��� DFFRUGLQJ WR�WKH QHHGV RI�

WKH VWXGHQWV� ��� WKH�
FKDUDFWHUV RI�WKH VWXGHQWV�
DQG ��� WKH OHDUQLQJ�

DFKLHYHPHQWV LQ WKH /HVVRQ�
3ODQ RI�6HPHVWHU�

� � � ���� �

�� 7KH UHIHUHQFHV XVHG ���
FRUUHVSRQG�WR�WKRVH XVHG�LQ�
WKH PRGXOH� ��� DUH UHOHYDQW�
WR�WKH PRGXOH FRQWHQW� DQG
��� OLQNV DUH SURYLGHG�WR
IDFLOLWDWH WKH VWXGHQWV�

� � � ���� �

�� 7KHUH DUH IHDWXUHV LQ�WKH IRUP
RI���� OLQN WHUPV DQG�WKHLU�

PHDQLQJV� ��� OLVW RI�
QRWDWLRQV� DQG ��� OLVW RI�
V\PEROV� HVSHFLDOO\ LI�WKH\�
DUH RIWHQ PHQWLRQHG�LQ�WKH�

WH[W�

� � � ���� �

�� 9LVXDO GLVSOD\ ��� LV FOHDU��
��� WH[W LV HDV\ WR�UHDG� ���
FKDUWV DUH ODEHOHG DGHTXDWH�

DQG IUHH RI�YLVXDO
GLVWXUEDQFHV�

� � � � �

�� ,QWHUIDFH EHKDYLRU���� LV
FRQVLVWHQW� ��� SUHGLFWDEOH��
DQG ��� HDV\ WR�IROORZ�

� � � ���� �

�� &DQ�EH DFFHVVHG XVLQJ
GHYLFHV ��� D FRPSXWHU� ����
SRUWDEOH GHYLFHV� DQG�����

PRELOH�

� � � � �

$YHUDJH RI WRWDO VFRUH ���

2YHUDOO PRGH �
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7KH�WKHRUHWLFDO�YDOLGLW\�RI�WKH�JHQHWLF�H�OHDUQLQJ�
PRGXOH� ZDV� EDVHG� RQ� WKH� YDOLGDWLRQ� LQVWUXPHQW�
ZKLFK�ZDV�DGDSWHG�IURP�WKH�'HYHORSPHQW�5HVHDUFK�
*XLGH�0RGXOH�RI�(�OHDUQLQJ�8QHVD������>��@��7KH�
UHVXOWV� RI� WKH� YDOLGDWLRQ� RI� �� H[SHUWV� RQ� WKH� H�
OHDUQLQJ� PRGXOH GHYHORSHG� ZHUH� DV� GHVFULEHG� LQ�
7DEOH����%DVHG�RQ�7DEOH���DERYH��LW�FDQ�EH�VWDWHG�WKDW�
DV�D�ZKROH�� WKH�JHQHWLF�H�OHDUQLQJ�PRGXOH�WKDW�ZDV�
SURGXFHG� ZDV� WKHRUHWLFDOO\� YDOLG� DQG� FDQ� EH�
FRQWLQXHG�WR�WKH�WULDO�VWDJH��7KH�PD[LPXP�VFRUH�ZDV�
REWDLQHG� RQ� DVSHFWV� RI� �D�� FRQWHQW�� �E�� YDULHW\� RI�
REMHFWV���F� UHIHUHQFHV���G��YLVXDO�GLVSOD\���I��YDULHW\�
RI� GHYLFHV� WR� DFFHVV�� 7KH� PDWHULDO� VWUXFWXUH� DQG�
LQWHUIDFH�EHKDYLRU�DVSHFWV JHW�D�YDOLGLW\�VFRUH�RI����
ZKLOH� WKH� V\PERO� DQG� WHUP� OLQN� DVSHFWV� JHW� WKH�
ORZHVW� YDOLGLW\� VFRUH� �VFRUH� ���� ,Q� WKH� GHYHORSLQJ�
PRGXOHV�IRU�OHDUQLQJ�DFWLYLWLHV�PXVW�SD\�DWWHQWLRQ�WR�
WKH� XQGHUVWDQGLQJ� RI� WKH� OHDUQLQJ� PRGXOH� LWVHOI��
7KHUH�DUH�WZR�XQGHUVWDQGLQJ RI�WKH�PRGXOH�� WKDW� LV�
WKH�PRGXOH�DV�D�OHDUQLQJ�V\VWHP�DQG�WKH�PRGXOH�DV�D�
OHDUQLQJ� SDFNDJH�� 7KH� JHQHWLF� H�OHDUQLQJ� PRGXOH�
GHYHORSHG�LQ WKLV�VWXG\�ZDV�D�PRGXOH�DV�D�OHDUQLQJ�
V\VWHP�
0RGXOH�DV�D�OHDUQLQJ�V\VWHP�PHDQV�WKDW�D�VXEMHFW�

RU�ILHOG�RI�VWXG\�LV�EURNHQ�XS�LQWR�VPDOO�XQLWV�DQG�WKHQ�
VRUWHG� XS� XVLQJ� OHDUQLQJ� DQDO\VLV� WHFKQLTXHV� DQG�
OHDUQLQJ KLHUDUFKLHV�
WR�PDNH�LW�HDVLHU�WR�OHDUQ��7KH�RUGHU�FDQ�EH�KLHUDUFKLFDO�
RU�SURFHGXUDO�RU�D�FRPELQDWLRQ�RI�WKH�WZR��7KH�RUGHU�
DOVR�LOOXVWUDWHV�WKDW�FRPSOHWH�PDVWHU\�RI D�PRGXOH�LV�D�
SUHUHTXLVLWH�WR�OHDUQ�WKH�QH[W�PRGXOH >��@�>��@��,Q�WKH�
JHQHWLF� H�OHDUQLQJ� PRGXOH� WKDW� ZDV� GHYHORSHG�� WKH�
RUGHU�RI�WKH�PDWHULDO�ZDV�DUUDQJHG�LQ�VXFK�D�ZD\�WKDW�LW�
PHHWV�WKH�UHTXLUHPHQWV�DV�D�OHDUQLQJ�V\VWHP��WKHUHIRUH�
LQ� DVSHFWV� RI� �D�� FRQWHQW�� �E�� YDULRXV� REMHFWV�� �F��
UHIHUHQFHV�� �G�� YLVXDO� DSSHDUDQFH�� �I�� WKH� YDULHW\� RI�
GHYLFHV�WR�DFFHVV�JHWV�D�YDOLGLW\�VFRUH�RI����$VSHFWV RI�
ODQJXDJH� LQ�ZULWLQJ� WKH�PDLQ�PRGXOH�PXVW�PHHW� WKH�
PDLQ�ODGGHU�FRPPXQLFDWLYH�DQG�REH\�WKH�UXOHV�RI�WKH�
ODQJXDJH� XVHG� 7KH� FRPPXQLFDWLYH� QDWXUH� DQG�
ODQJXDJH� FODULW\� DUH� YHU\� LPSRUWDQW� EHFDXVH�PRGXOHV�
DUH�FRPPRQO\�VWXGLHG�LQGHSHQGHQWO\�E\�VWXGHQWV�>��@��
7KHVH� ODQJXDJH� UXOHV� ZHUH� DFFRPPRGDWHG� LQ� WKH�
SUHSDUDWLRQ�RI�PRGXOHV�LQ�WKLV�VWXG\�VR�WKDW�WKH�YDOLGLW\�
VFRUH�RI�WKH�DVSHFWV�RI�ODQJXDJH�ZDV�DOVR�PD[LPDO�

2QH�RI�WKH�DGYDQWDJHV�RI�WKH�H�OHDUQLQJ�PRGXOH�LV�
LWV�DELOLW\�WR�DFFRPPRGDWH�YDULRXV�DVSHFWV�RI�OHDUQLQJ�
VXFK�DV�WH[W��ERRN�FRQWHQW��DQLPDWLRQ��YLGHR�DQG�RWKHUV�
>��@�� ZKLFK� PD\� QRW� EH� DFFRPPRGDWHG� E\�
FRQYHQWLRQDO� PRGXOHV�� ,Q� WKH� JHQHWLF� H�OHDUQLQJ�
PRGXOH�WKDW�ZDV�GHYHORSHG��WKH�YDULHW\�RI�OHDUQLQJ�WKDW�
SUHVHQWHG�ZHUH�WH[W�� LPDJHV��DXGLR��YLGHR��DQLPDWLRQ��
VLPXODWLRQ�� ZKLFK� DFFRUGLQJ� WR� WKH� YDOLGDWRUV� KDYH�
IXOILOOHG�GLYHUVLW\��VR�LW�JHW�WKH�PD[LPXP�VFRUH�IRU�WKH�
OHDUQLQJ�DVSHFWV�SUHVHQWHG�LQ�WKH�PRGXOH�

7KH�H�OHDUQLQJ�PRGXOH�LV�D�VFLHQWLILF�ZRUN�ZKLFK��
RI� FRXUVH�� PXVW� PHHW� FHUWDLQ� UHTXLUHPHQWV�� RQH� RI�
ZKLFK�LV�D�UHIHUHQFH��7KH�GHYHORSPHQW�RI�WKLV�PRGXOH�
XVHG� UHIHUHQFHV� WKDW� UHODWLYHO\�XS� WR�GDWH�� VR� WKDW� WKH�
ODWHVW�GHYHORSPHQWV�FDQ�EH�DFFRPPRGDWHG��7KHUHIRUH�
WKH�YDOLGLW\�VFRUH�REWDLQHG�DW�WKH�UHIHUHQFH�DVSHFW�ZDV�
DOVR�PD[LPDO��,Q�JHQHWLF�VWXG\�PDWHULDOV�WKHUH ZHUH�QRW�
PXFK�YDULHW\�RI�V\PEROV�DQG� WHUPV�SUHVHQWHG�VR� WKDW�
WKH�YDOLGLW\�VFRUH�REWDLQHG�ZDV�ORZ��VFRUH�����7KLV�FDQ�
EH H[SODLQHG�WKDW� WKH�YDULHW\�RI�WHUPV�DQG�V\PEROV�LV�
YHU\� GHSHQGHQW� RQ� WKH� FKDUDFWHULVWLFV� RI� WKH� VWXG\�
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PDWHULDO��2Q�VWXG\�PDWHULDOV�VXFK DV�PDWKHPDWLFV�DQG�
VWDWLVWLFV�DUH�RI�FRXUVH�IXOO�RI�V\PEROV�

7KH�YLVXDO�GLVSOD\�DQG�YDULHW\�RI�GHYLFHV�WKDW�XVHG�
LQ� H�OHDUQLQJ�PRGXOH� WKDW�ZDV� GHYHORSHG� DOVR� JHW� D�
PD[LPXP�YDOLGLW\�VFRUH�EHFDXVH�LQ�ORRNLQJ�IRU�YLGHR�
OLQNV�ZDV�SD\LQJ�DWWHQWLRQ�WR�DVSHFWV�RI�WKH�FRQWHQWV�
RI� YLGHR� PDWHULDO�� WKH� ODQJXDJH� XVHG�� DQG� LPDJH�
TXDOLW\��7KH�YLVXDO�DSSHDUDQFH�RI�H�OHDUQLQJ�ZHEVLWHV�
FDQ KDYH� D� SRVLWLYH� DQG� VLJQLILFDQW� LQIOXHQFH� RQ�
OHDUQLQJ� PRWLYDWLRQ� >��@�� :KLOH� WKH� LQWHUIDFH�
EHKDYLRU�� FRQVLVWHQF\�� SUHGLFWDELOLW\� DQG� HDVLQHVV� WR�
IROORZHG� LQ� WKH� JHQHWLF� H�OHDUQLQJ�PRGXOH� WKDW� ZDV�
GHYHORSHG�JHW�D�YDOLGLW\�VFRUH�RI���

,9� &21&/86,216

%DVHG RQ�H[SHUW�YDOLGDWLRQ�RI�WKH�JHQHWLF�H�OHDUQLQJ�
PRGXOH��LW�ZDV�REWDLQHG�WKDW�WKH�PRGXOH�ZDV�GHFODUHG�
WKHRUHWLFDOO\�YDOLG�LQ�WHUPV�RI�FRQWHQW�DQG�FRQVWUXFWLRQ�
VR�WKDW�WKH�UHVHDUFK�FRXOG�SURFHHG�WR�WKH�WHVWLQJ�SKDVH�

$&.12:/('*0(17

$FNQRZOHGJPHQW�ZDV�DGGUHVVHG�WR�/330�8QHVD�
ZKR�KDYH�IXQGHG�WKLV�UHVHDUFK�WKURXJK�31%3�8QHVD�
IXQGV���

5()(5(1&(6

>�@ 'DUPD\DQWL��7���0�<��6HWLDQL�	�%��2HWRMR��������(�OHDUQLQJ
3DGD 3HQGLGLNDQ�-DUDN�-DXK�.RQVHS�<DQJ�0HQJXEDK�0HWRGH�
3HPEHODMDUDQ� 'L� 3HUJXUXDQ� 7LQJJL� 'L� ,QGRQHVLD�� -XUQDO�
3HQGLGLNDQ� 7HUEXND� GDQ� -DUDN� -DXK��9ROXPH� ��� 1RPRU� ���
6HSWHPEHU��������������

>�@ 0DU\DQL�� <�� ������ $SOLNDVL� (�OHDUQLQJ 6HEDJDL� 0RGHO�
3HPEHODMDUDQ� %HUEDVLV� 7HNQRORJL� ,QIRUPDVL� GL� -XUXVDQ�
.HVHKDWDQ� *LJL� 3ROWHNNHV� .HPHQNHV� 3RQWLDQDN�� 9RNDVL�
9ROXPH��� 1RPRU����)HEUXDUL������KDO����± ���,661������±
�����

>�@ .XU\DQWL�� 6�-�� ������ 5DQFDQJ� %DQJXQ� 6LVWHP� (�OHDUQLQJ
6HEDJDL� 6DUDQD� 3HPEHODMDUDQ�� -XUQDO� .KDWXOLVWLZD�
,QIRUPDWLND��9RO�����1R����-XQL������

>�@ 6LODKXGGLQ�� ������ 3HQHUDSDQ� (�OHDUQLQJ GDODP� ,QRYDVL�
3HQGLGLNDQ��-XUQDO�,OPLDK�&LUFXLW�9RO����1R����-XOL������

>�@ 0XWLD�� ,�� 	� /HRQDUG�� ������ .DMLDQ� 3HQHUDSDQ� (�OHDUQLQJ
'DODP� 3URVHV� 3HPEHODMDUDQ� GL� 3HUJXUXDQ� 7LQJJL�� )DNWRU�
([DFWD���������������������,661����������;�

>�@ 6LWXPRUDQJ�� $�6�� ������ 0RGHO� 3HPEHODMDUDQ� (�OHDUQLQJ
%HUEDVLV� :HE� 7HUKDGDS� .HPDPSXDQ� 3HPHFDKDQ� 0DVDODK�
0DKDVLVZD�3URGL� 3HQGLGLNDQ�0DWHPDWLND� ).,3�8QLYHUVLWDV�
+.%3�1RPPHQVHQ�7�$������������-XUQDO�6XOXK�3HQGLGLNDQ�
).,3�8+1 9ROXPH����(GLVL����0DUHW������+DODPDQ�������
,661������������

>�@ +HUQDZDWL�� (��	� 3��$ML�� ������ 3HUDQFDQJDQ� GDQ� 3HQHUDSDQ�
.RQWHQ� (�OHDUQLQJ PHODOXL� /HDUQLQJ� 0DQDJHPHQW� 6\VWHP�
GDODP� 0HQLQJNDWNDQ� 0RWLYDVL� %HODMDU�� 6WXGL� .DVXV� SDGD�
0DWDNXOLDK�3HPURJUDPDQ�%DVLV�'DWD��-RXUQDO�RI�,QIRUPDWLRQ�
6\VWHPV�(QJLQHHULQJ�DQG�%XVLQHVV�,QWHOOLJHQFH�9RO�����1R�����
$SULO������

>�@ 5DPGDQL��5��	�(��0XUGDQL��������(�OHDUQLQJ 6HEDJDL�0HGLD�
3HOHQJNDS�3HPEHODMDUDQ�.RQYHQVLRQDO�SDGD�3RNRN�%DKDVDQ�
%HVDUDQ�GDQ�6DWXDQ��3URVLGLQJ3HUWHPXDQ,OPLDK�;;9,,,�+),�
-DWHQJ�	�',<��<RJ\DNDUWD�����$SULO������,661�� ����������

>�@ 7DPEXQDQ�� +�� BBBBBB�� 0RGHO� 3HPEHODMDUDQ� %HUEDVLV� (�
OHDUQLQJ 6XDWX�7DZDUDQ�3HPEHODMDUDQ�0DVD�.LQL�GDQ�0DVD�
<DQJ� $NDQ� 'DWDQJ�� )DNXOWDV� 7HNQLN� 8QLYHUVLWDV� 1HJHUL�
0HGDQ��

>��@ .XVXPDQD�� $�� ������ (�OHDUQLQJ 'DODP� 3HPEHODMDUDQ��
/HQWHUD�3HQGLGLNDQ��9RO�����1R����-XQL��������������

>��@ :DUGDQL��'�1���$�-�(��7RHQOLRH�	�$��:HGL��������'D\D�7DULN�
3HPEHODMDUDQ� GL� (UD� ��� 'HQJDQ� %OHQGHG� /HDUQLQJ�� -.73�
9ROXPH����1RPRU����$SULO�������H�� L661������������

>��@ 6XJL\RQR��������0HWRGH��3HQHOLWLDQ��3HQGLGLNDQ��3HQGHNDWDQ�
.XDQWLWDWLI���NXDOLWDWLI���GDQ��5	'��$OIDEHWD��%DQGXQJ�

>��@� 7LP� (�OHDUQLQJ� 8QHVD�� ������ 3DQGXDQ� 3HQHOLWLDQ�
3HQJHPEDQJDQ� 0RGXO� .XOLDK� 'DULQJ� �(�OHDUQLQJ�� 8QHVD�
������ /HPEDJD� 3HQHOLWLDQ� GDQ� 3HQJDEGLDQ� NHSDGD�
0DV\DUDNDW��8QLYHUVLWDV�1HJHUL�6XUDED\D��6XUDED\D�

>��@�5XVVHOO��-DPHV�'��������0RGXODU� LQVWUXFWLRQ��D�JXLGH�WR� WKH�
GHVLJQ�� VHOHFWLRQ� XWLOL]DWLRQ� DQG� HYDOXDWLRQ� RI� PRGXODU�
PDWHULDOV��0LQQHDSROLV��%XUJHVV�3XEO�&R�

>��@ *DIXU� $�� ����� 'LVDLQ� ,QVWUXNVLRQDO�� /DQJNDK� VLVWHPDWLV�
SHQJHPEDQJDQ SHQJDMDUDQ��6DOD��7LJD�6HUDQJNDL�

>��@ 6XVLOR��$�� 6LVZDQGDUL�	�%DQGL��������3HQJHPEDQJDQ�0RGXO�
%HUEDVLV� 3HPEHODMDUDQ� 6DLQWLILN� XQWXN� 3HQLQJNDWDQ�
.HPHPSXDQ� 0HQFLSWD� 6LVZD� GDODP� 3URVHV� 3HPEHODMDUDQ�
$NXWDQVL�6LVZD�.HODV�;,,�60$1�,�6ORJRKLPR�������-XUQDO�
3HQGLGLNDQ�,OPX�6RVLDO�������������������

>��@�3UDPRQR��0���<XVWDQWL��:���6XNDUPLQ��6XPDUQR��$���1XGLQ��
6�� 5��� :LEDZD�� 6�&��� 0DXUHHQ�� ,�<��� %LVPD�� 5�� ������
3HQJHPEDQJDQ� H�0DWHUL� 9LUWXDO� /HDUQLQJ�� 8QLSUHVV� 8QHVD�
8QLYHUVLW\� 6XUDED\D�

>��@ +DP]DK��$�$���$��6\DULHI�	�,�6��0XVWLNDGDUD��������3HQJDUXK�
7DPSLODQ� 9LVXDO� 7HUKDGDS� 0RWLYDVL� %HODMDU� %HUGDVDUNDQ�
.DWHJRUL� :HEVLWH� (�OHDUQLQJ�� 6HPLQDU� 1DVLRQDO� $SOLNDVL�
7HNQRORJL� ,QIRUPDVL������ �61$7,������� <RJ\DNDUWD�������
-XQL������

Advances in Social Science, Education and Humanities Research, volume 390

227


	ICRACOS 7 SEPTEMBER 2019.pdf
	7. Validity of E-Learning Module in Genetic Courses as One.pdf

