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2%-(&7,9(�� 7R� UHVHDUFK� WKH� DWWLWXGHV� RI� FOLQLFDO� DQG� KHDOWK� FDUH� VWDII� WRZDUGV� HIIHFWLYHQHVV� RI�
HOHFWURQLF�OHDUQLQJ�EDVHG�RQ�WKH�7HFKQRORJ\�$FFHSWDQFH�0RGHO� 
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WKLV� VWXG\�ZHUH� VWDIIV�ZKR� KDG� XVHG� HOHFWURQLF� OHDUQLQJ� LQ-VHUYLFH� WUDLQLQJ� GXULQJ� VL[�PRQWKV� LQ� WZR�
KHDOWK�FDUH�RUJDQL]DWLRQV�DVVRFLDWHG�WR�6HPQDQ�8QLYHUVLW\�RI�PHGLFDO�VFLHQFHV�LQ�,UDQ�LQ�����-������7KH�
FHQVXV�SURFHVV�ZDV�DSSOLHG�DQG�WKH�VDPSOLQJ�PHWKRG�ZDV�QRW�DSSOLHG� LQ� WKH�SUHVHQW� LQYHVWLJDWLRQ��$�
3HUVLDQ�YHUVLRQ�RI�WKH�7$0�TXHVWLRQQDLUH�ZDV�XVHG�� 
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DWWLWXGHV� WRZDUGV� WUHQG� WR� XVH� HOHFWURQLF� OHDUQLQJ� ZDV� ���������� DQG� WRZDUGV� XVDJH� ZDV� �����������
7KHUH� ZHUH� VLJQLILFDQW� UHODWLRQVKLSV� DPRQJ� WKH� PHDQ� VFRUHV� RI� HPSOR\HHV
� DWWLWXGHV� WRZDUG� WKH�
HDVLQHVV�RI�XVLQJ�HOHFWURQLF� OHDUQLQJ� WHFKQRORJ\�� WKH�XVDJH�RI�HOHFWURQLF� OHDUQLQJ� WHFKQRORJ\�DQG� WKH�
GHVLUH�WR�XVH�LW��3��������� 
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1RZDGD\V��LQ�KLJKHU�HGXFDWLRQ��WKHUH�LV�QR�TXHVWLRQ�RI�
LPSURYLQJ�WKH�WHDFKLQJ�PHWKRGRORJ\��EXW�WKH�VXEMHFW�LV�
WKH� LPSURYHPHQW� RI� WKH� OHDUQLQJ� SURFHVV�� ,QGLYLGXDO�
GLIIHUHQFHV� LQ� WKH� UDWH� DQG� VSHHG� RI� OHDUQLQJ� RI�
PDWHULDOV� KDYH� OHG� WHDFKHUV� DQG� DXWKRULWLHV� WR� VHOHFW�
WKH�DSSURSULDWH�PHGLD�DQG�WRROV� IRU�HGXFDWLRQ�VR�WKDW�
WKH\� FDQ� SURYLGH� D� JRRG� HGXFDWLRQDO� VWUDWHJ\� LQ�
DFFRUGDQFH� ZLWK� HDFK� OHDUQHU¶V� LQGLYLGXDO�
FKDUDFWHULVWLFV�DQG�QHHGV��,W�KDV�EHHQ�SURYHQ�WKDW�WKH�
,QWHUQHW��HVSHFLDOO\�WKH�HOHFWURQLF�OHDUQLQJ��KDV�VROYHG�
WKLV�SUREOHP�VR�WKDW�HDFK�SHUVRQ�FDQ�XVH�WKLV�V\VWHP�
E\�UHO\LQJ�RQ�KLV�RZQ�LQWHOOLJHQFH�DQG�QHHGV�� 
(OHFWURQLF� OHDUQLQJ� UHIHUV� WR� D� VWUDWHJ\� WKDW� WKH�
HGXFDWRU� DQG� WKH� OHDUQHU� FDQ� WDNH� WKURXJK� WKH�
SK\VLFDO�GLVWDQFH�IURP�HDFK�RWKHU�ZLWKRXW�IDFH-WR-IDFH�
WUDLQLQJ� DQG� WKURXJK� WKH� RQOLQH� QHWZRUNV��� 5HVHDUFK�
KDV�VKRZQ� WKDW� WKH�DFDGHPLF�HOHFWURQLF� OHDUQLQJ� LV�D�
VXFFHVVIXO� DQG� HIILFLHQW� V\VWHP� LI� WKH� SURSHU�
HGXFDWLRQDO� FRQWHQW� LV� IRUPXODWHG� DQG� HYDOXDWHG�
SURSHUO\��� *LYHQ� WKH� ORZ� FRVW� RI� HOHFWURQLF� OHDUQLQJ��
WKH� WHPSRUDO� DQG� VSDWLDO� IOH[LELOLW\� RI� WKLV� WUDLQLQJ�
PHWKRG�DQG�WKH�SRVVLELOLW\�RI�LQGHSHQGHQW�OHDUQLQJ�IRU�
GLIIHUHQW� SHRSOH�� WKH� SROLF\� RI� XVLQJ� LW� KDV� EHHQ�
VXJJHVWHG� LQ� ,UDQLDQ� XQLYHUVLW\� HGXFDWLRQ��� 7KH�

VXFFHVV�RI�DQ�HOHFWURQLF�OHDUQLQJ�SURJUDP��UHJDUGOHVV�
RI� WKH�SHRSOH¶V�SRLQW�RI�YLHZ�� LV�QRW�SRVVLEOH��DQG�WKH�
DFFHSWDQFH� RU� WKH� UHMHFWLRQ� RI� FRPSXWHUV� KDV� D�
SURIRXQG�HIIHFW�RQ�WKHLU�OHDUQLQJ�� 
,Q� WKH� ILHOG� RI� LQIRUPDWLRQ� WHFKQRORJ\� �,7�� DQG� LWV�
UHODWLRQ�ZLWK�RUJDQL]DWLRQV�DQG�LQGLYLGXDOV��WKH�YDULRXV�
VWXGLHV�KDYH�EHHQ�FDUULHG�RXW��6RPH�RI�WKHVH�VWXGLHV�
IRFXV�RQ� WKH�DWWLWXGH�RI� RUJDQL]DWLRQV�DQG� LQGLYLGXDOV�
DERXW� WKH� XVH� RI� LQIRUPDWLRQ� WHFKQRORJ\� DQG� VRPH�
RWKHUV� DERXW� WKH� HIIHFW� RI� ,7� RQ� RUJDQL]DWLRQV� DQG�
LQGLYLGXDOV�� 7KH� 7HFKQRORJ\� $FFHSWDQFH� 0RGHO�
�7$0��� LQWURGXFHG� LQ� ������ LV� PRVWO\� XVHG� E\� WKH�
VFKRODUV�ZKHQ� WKH\� VHHN� WR� HYDOXDWH� WKH� DWWLWXGHV� RI�
RUJDQL]DWLRQV� DQG� LQGLYLGXDOV� WRZDUGV� LQIRUPDWLRQ�
V\VWHPV�� ,Q� WKLV� PRGHO�� WKH� XVHIXOQHVV� DQG� HDVH� RI�
XVDJH� RI� WHFKQRORJ\�� XVHUV
� DWWLWXGHV� KDYH� EHHQ�
HPSKDVL]HG� DV� WKH� DJHQWV� WKDW� FDQ� PDNH� DQ�
DIILUPDWLYH�YLHZSRLQW�DERXW�XVLQJ�RI�WHFKQRORJ\�� 
7R� PHDVXUH� HOHFWURQLF� OHDUQLQJ�� WKH� GLIIHUHQW�
GLPHQVLRQV�RI�XVHUV
�SHUFHSWLRQV�DQG� WKLQNLQJ�VKRXOG�
EH�FRQVLGHUHG��,I�WKH�XVHUV�RI�HOHFWURQLF�OHDUQLQJ�KDYH�
D� SRVLWLYH� YLHZ� RI� LW�� WKHQ� WKH\� ZRXOG� EH� PRUH�
PRWLYDWHG� WR� XVH� LW��� 7KH� ILQGLQJV� RI� WKH� UHVHDUFK�
SHUIRUPHG� E\� 6DOORXP� 6$� ������ LQ� WKH� 8$(� RQ� ����
XQLYHUVLW\� VWXGHQWV� VKRZHG� WKDW� WKH� LQIRUPDWLRQ�

Effectiveness of E-Learning in Empowering Clinical Staffs and 
Health Care Employees after Meaningful Use Based on the 

Technology Acceptance Model 
 

Azadeh Tataei, Ali Valinejadi, Panoeh Seyedroghani, Jamileh Mahdizadeh, Mehdi Kahouei 

Original Article 

7KLV�DUWLFOH�PD\�EH�FLWHG�DV� 7DWDHL�$��9DOLQHMDGL�$��6H\HGURJKDQL�3��0DKGL]DGHK�-��.DKRXHL�0��(IIHFWLYHQHVV�
RI� (-/HDUQLQJ� LQ� (PSRZHULQJ� &OLQLFDO� 6WDIIV� DQG� +HDOWK� &DUH� (PSOR\HHV� DIWHU�
0HDQLQJIXO�8VH�%DVHG�RQ�WKH�7HFKQRORJ\�$FFHSWDQFH�0RGHO��-�/LDTXDW�8QL�0HG�
+HDOWK�6FL�����������������-����GRL�����������MOXPKV���������� 



 

-�/LDTXDW�8QL�0HG�+HDOWK�6FL�$35,/--81(�������9RO�����1R���� 

GLVWULEXWLRQ�DQG�WKH�IHDWXUH�LQ�FROOHJHV�KDV�D�RSWLPLVWLF�
LPSDFW� RQ� WKH� DFFHSWDQFH� RI� HOHFWURQLF� OHDUQLQJ�
DPRQJVW�WKH�VWXGHQWV� 
,Q� ������ /LX� =� ������ SHUIRUPHG� D� VWXG\� DLPHG� DW�
LQYHVWLJDWLQJ� WKH� IDFWRUV�DIIHFWLQJ� WKH�EHKDYLRU�RI�����
&KLQHVH�VWXGHQWV� LQ�XVLQJ�YLUWXDO�HGXFDWLRQ�EDVHG�RQ�
WKH�7$0�PRGHO��WKH\�XQGHUVWRRG�WKDW��SHUFHLYHG�HDVH�
RI�XVDJH��DQG��SHUFHLYHG�XVHIXOQHVV��KDG�WKH�KLJKHVW�
WRWDO�HIIHFW�RQ��%HKDYLRUDO�2EMHFWLYHV��RI�WKH�VWXGHQWV�
LQ�DQ�HOHFWURQLF�OHDUQLQJ�SURJUDP� 
&RQVLGHULQJ� WKDW� LQ� GHYHORSLQJ� DQG� LPSOHPHQWLQJ� WKH�
QHZ� HGXFDWLRQDO� PHWKRG� WKH� XVHUV¶� SUHSDUDWLRQ� DQG�
DWWLWXGH� VKRXOG� EH� H[DPLQHG� VRFLDOO\�� FXOWXUDOO\��
HFRQRPLFDOO\�DQG�HGXFDWLRQDOO\��DQG�DOVR�FRQVLGHULQJ�
WKDW�WKH�HPSOR\HHV�DUH�FRQVLGHUHG�DV�WKH�FDSLWDO�RI�DQ�
RUJDQL]DWLRQ� DQG� WKHLU� SHUIRUPDQFH� KDV� DQ� HVVHQWLDO�
HIIHFW�RQ�WKH�RUJDQL]DWLRQ
V�IDLOXUH�DQG�VXFFHVV��VR�WKH�
LQVWLWXWLRQV� KDYH� EHHQ� HYDOXDWLQJ� YLUWXDO� WUDLQLQJ� IRU�
WKH� HPSOR\HHV�� 'XH� WR� WKH� IDFW� WKDW� LQ� 6HPQDQ�
8QLYHUVLW\�RI�0HGLFDO�6FLHQFHV��WKH� LQ-VHUYLFH�WUDLQLQJ�
FODVVHV�DUH�VRPHWLPHV�SURYLGHG�IRU�OHDUQHUV�DQG�VWDII�
LQ�WKH�IRUP�RI�HOHFWURQLF�OHDUQLQJ�SDFNDJHV��WKLV�VWXG\�
DLPHG�WR�VWXG\�WKH�DWWLWXGHV�RI�FOLQLFDO�DQG�KHDOWK�FDUH�
VWDII� WRZDUGV� HIIHFWLYHQHVV� RI� HOHFWURQLF� OHDUQLQJ�
EDVHG�RQ�7$0�PRGHO�� 

0(7+2'2/2*< 

7KLV� VWXG\� ZDV� D� FURVV-VHFWLRQDO� VWXG\� FRQGXFWHG�
IURP� -XO\-6HSWHPEHU� ������ 3DUWLFLSDQWV� LQ� WKLV� VWXG\�
ZHUH� VWDIIV� ZKR� KDG� XVHG� HOHFWURQLF� OHDUQLQJ� LQ-
VHUYLFH� WUDLQLQJ� GXULQJ� VL[�PRQWKV� LQ� WZR� KHDOWK� FDUH�
RUJDQL]DWLRQV� DVVRFLDWHG� WR� 6HPQDQ� 8QLYHUVLW\� RI�
PHGLFDO� VFLHQFHV� LQ� ,UDQ� LQ� ����-������ 7KH� FHQVXV�
SURFHVV� ZDV� DSSOLHG� DQG� WKH� VDPSOLQJ� PHWKRG� ZDV�
QRW� DSSOLHG� LQ� WKH� SUHVHQW� LQYHVWLJDWLRQ�� $� ZKROH� RI�
���� TXHVWLRQQDLUHV� ZHUH� GLVVHPLQDWHG�� ���� ZHUH�
UHWXUQHG�� ZKLFK� GHQRWHG� D� UHSO\� UDWH� RI� ������� $�
FRYHULQJ� OHWWHU� ZDV� RUJDQL]HG� IRU� GLVVHPLQDWLRQ� ZLWK�
WKH�TXHVWLRQQDLUH��ZKLFK�GHILQHG�WKH�DLPV�RI�WKH�VWXG\�
DQG� FODULILHG� WKDW� D� UHSO\� WR� WKH� TXHVWLRQQDLUH� ZRXOG�
VKRZ� WKH� WUHQG�RI� WKH�VWXG\� VXEMHFWV� WR�SDUWLFLSDWH� LQ�
WKH�LQYHVWLJDWLRQ��,W�DOVR�DVVXUHG�WKH�VWXG\�VXEMHFWV�RI�
WKH�SULYDF\�RI�WKHLU�UHSOLHV��,Q�WKLV�VWXG\��ZH�XVHG�WKH�
3HUVLDQ� YHUVLRQ� RI� WKH� 7$0� TXHVWLRQQDLUH� LQ�
-DKDQJHHU�*������VWXG\���7KH�TXHVWLRQQDLUH�ZDV�SLORW�
WHVWHG� RQ� ��� KHDOWKFDUH� SURYLGHUV� ZKR� KDG� EHHQ�
UDQGRPO\� VHOHFWHG� IURP� GLIIHUHQW� KHDOWK� FDUH�
RUJDQL]DWLRQV��7KH�SDUWLFLSDQWV�RI�WKH�SLORW�VWXG\�ZHUH�
H[FOXGHG�IURP�WKH�PDLQ�VWXG\��7KH�&URQEDFK
V�DOSKDV�
IRU� WKH�7$0�GRPDLQV� LQFOXGLQJ�XVHIXOQHVV�� HDVLQHVV��
XVDJH�� DQG� WHQG� WR� XVH� ZHUH� �������� �������� ��������
DQG���������UHVSHFWLYHO\�DQG�WKH�&URQEDFK
V�DOSKD�IRU�
WKH�WRWDO�VFDOH�ZDV���������7KH�RULJLQDO�DWWLWXGHV�VFDOH�
RQ� HYHU\� HQWU\� ZHUH� YDOXHG� RQ� D� �-SRLQW� /LNHUW� W\SH�
VFDOH��ZKHUH�9HU\� ORZ� ����/RZ� ����6RPHZKDW� ����
+LJK�  � �� DQG� 9HU\� KLJK�  � ��� � 7KH� VXUYH\� ZDV�
GLVWULEXWHG�DPRQJ� WKH� VWDIIV� DQG�ZDV� UHWXUQHG� WR� WKH�
UHVHDUFKHU�� $� IUHTXHQF\� GLVWULEXWLRQ� WDEOH� ZDV� XVHG�

IRU� GHVFULSWLRQ� RI� FDWHJRULFDO� YDULDEOHV� DV�
FKDUDFWHULVWLFV� LQFOXGLQJ� GHPRJUDSKLFV�� 0HDQV� ZDV�
FRPSXWHG� IRU� VHSDUDWH� LWHPV� RQ� WKH� YLHZSRLQW� VFDOH��
WKDW� YDOXHG� WKH� VWXG\� VXEMHFWV¶� DWWLWXGHV� DERXW�
HOHFWURQLF� OHDUQLQJ�� $� FXW-RII� �� �ORZ� VFRUH� ���� KLJK�
VFRUH�!���ZDV�VHW�EDVHG�RQ�WKH�WZR�KLJKHU�VFRUHV�RI�
WKH� �-SRLQW� /LNHUW� LWHPV� �KLJK� DQG� YHU\� KLJK��� $� ORZ�
QXPEHU�VKRZHG�DQ�XQGHVLUDEOH�DWWLWXGH��ZKLOH�D�KLJK�
QXPEHU� VKRZHG�D�RSWLPLVWLF� DWWLWXGH�ZLWK�DJUHHPHQW��
&XUYH�HVWLPDWLRQ�ZDV�XVHG�WR�DQDO\]H�GDWD��6366-���
VRIWZDUH�ZDV�XVHG�WR�GHVFULEH�DQG�DQDO\]H�WKH�GDWD�LQ�
VLJQLILFDQW� OHYHO� RI� ������ 0RUDOV� HQGRUVHPHQW� ZDV�
JDLQHG�IURP�WKH�6HPQDQ�8QLYHUVLW\�RI�0HGLFDO�(WKLFV�
&RPPLWWHH� �,5�� 6(0806�� 5(&�� ����������� 7KH�
TXHVWLRQQDLUH� ZDV� GLVWULEXWHG� DPRQJ� WKH� VWXG\�
VXEMHFWV� E\� WKH� UHVHDUFKHU� DQG� ZHUH� UHWXUQHG� WR� WKH�
UHVHDUFKHU�� 7KH� GXUDWLRQ� RI� WKH� TXHVWLRQQDLUHV� ILOOLQJ�
E\�WKH�SDUWLFLSDQWV�UDQJHG�IURP����WR����PLQXWHV�� 
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7KH�UHVXOWV� LQGLFDWHG� WKDW�������ZHUH� IHPDOH��������
ZHUH� EHWZHHQ� ��-��� \HDUV� ROG�� ������ RI� WKH�
SDUWLFLSDQWV� KDG� DW� OHDVW� D� EDFKHORU¶V� GHJUHH�� DQG�
������ ZHUH� FOLQLFDO� VWDIIV�� ����� �� KDG� ZRUN�
H[SHULHQFHV�PRUH� WKDQ� ��� \HDUV�� ���� KDG� DV�PXFK�
DV�QHFHVVDU\�FRPSXWHU�VNLOO�DQG�������KDG�DV�PXFK�
DV�QHFHVVDU\�LQWHUQHW�VNLOO���7DEOH�,� 
������ RI� WKH� SDUWLFLSDQWV� KDG� DGRSWHG� HOHFWURQLF�
OHDUQLQJ���)LJXUH�,�� 
0HDQ�VFRUHV�RI�VWDII¶V�DWWLWXGHV� WRZDUGV� WUHQG� WR�XVH�
HOHFWURQLF�OHDUQLQJ�ZDV�����������DQG�WRZDUGV�XVDJH�
ZDV�������������7DEOH�,,�� 
7KHUH�ZDV�D�LPSRUWDQW�DVVRFLDWLRQ�DPRQJ�WKH�DYHUDJH�
VFRUHV�RI�HPSOR\HHV
�DWWLWXGHV�WRZDUG�WKH�HDVLQHVV�RI�
XVLQJ�HOHFWURQLF�OHDUQLQJ�WHFKQRORJ\�DQG�WKH�GHVLUH�WR�
XVH�LW��&RHIILFLHQW �������3����������)LJXUH�,,�� 
7KHUH�ZDV�D�LPSRUWDQW�DVVRFLDWLRQ�DPRQJ�WKH�DYHUDJH�
VFRUHV� RI� HPSOR\HHV
� DWWLWXGHV� WRZDUG� WKH� XVDJH� RI�
HOHFWURQLF�OHDUQLQJ�WHFKQRORJ\�DQG�WKH�GHVLUH�WR�XVH�LW�
�&RHIILFLHQW �������3���������)LJXUH�,,,��� 
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��� 

&KDUDFWHULVWLFV *URXS 1 � 

6H[� 
0DOH ��� ���� 

)HPDOH ��� ���� 

$JH��<HDU�� 
!�� ��� ���� 

��-�� ��� ���� 

��� �� ���� 

(GXFDWLRQ�OHYHO� 

'LSORPD �� ��� 

7HFKQLFLDQ �� �� 

%DFKHORU�GHJUHH ��� ���� 

0DVWHU�GHJUHH �� �� 



 

-�/LDTXDW�8QL�0HG�+HDOWK�6FL�$35,/--81(�������9RO�����1R���� 

),*85(�,��$&&(37$1&(�67$786�2)�
(/(&7521,&�/($51,1* 

),*85(�,,��7+(�5(/$7,216+,3�%(7:((1�7+(�
0($1�6&25(6�2)�(03/2<((6
�$77,78'(6�
72:$5'�7+(�($6,1(66�2)�86,1*�(/(&7521,&�
/($51,1*�7(&+12/2*<�$1'�7+(�'(6,5(�72�
86(�,7��5� �������3������� 

',6&866,21� 

7KH�ILQGLQJV�VKRZHG�WKDW�DFFRUGLQJ�WR�WKH�WHFKQRORJ\�
DFFHSWDQFH� PRGHO�� PRVW� RI� WKH� VWDWLVWLFDO� SRSXODWLRQ�
DFFHSWHG� HOHFWURQLF� OHDUQLQJ��0DQ\� VWXGLHV� VKRZ� WKH�
SUHGLFWDELOLW\� RI� WKH� WHFKQRORJ\� DFFHSWDQFH�PRGHO� E\�
WKH� XVHUV�� LQ� SDUWLFXODU� ZLWK� WKH� JHQHUDO� DSSURDFK� WR�
KLJK-OHYHO� WHFKQRORJ\������� 7KH� UHVHDUFK�RI�+DPPRXUL�
4�������� LQ�-RUGDQ�LQGLFDWHG�WKDW�WKH�UHDOL]HG�HDVH�RI�
XVH�� UHDOL]HG�XVHIXOQHVV��V\VWHP�IHDWXUH��GDWD�TXDOLW\�
DQG� WKH� V\VWHP� VHOI-HIILFDF\� DUH� VRPH� LPSRUWDQW�
DJHQWV� LPSDFWLQJ�RQ� WKH� JUDWLILFDWLRQ�DQG�DFFHSWDQFH�

$]DGHK�7DWDHL��$OL�9DOLQHMDGL��3DQRHK�6H\HGURJKDQL��-DPLOHK�0DKGL]DGHK��0HKGL�.DKRXHL 

��� 

-RE�ILHOG� 

$GPLQLVWUDWLYH �� ���� 

$OOLHG�KHDOWK ��� ���� 

&OLQLFDO ��� ���� 

:RUN� 
H[SHULHQFHV��<HDU��� 
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&RPSXWHU�VNLOO� 

9HU\�OLWWOH � ��� 

/LWWOH �� � 

DV�PXFK�DV�QHFHVVDU\ ��� �� 

+LJK ��� ���� 

9HU\�KLJK �� ��� 

,QWHUQHW�VNLOO� 

9HU\�OLWWOH � ��� 

/LWWOH �� ��� 

DV�PXFK�DV�QHFHVVDU\ ��� ���� 
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)LHOG 9DULDEOHV 0HDQ 6' 7RWDO�
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LPSURYH�WKH�TXDOLW\�
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LQFUHDVH� 
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HDV\�HDUQ�VNLOOV ���� ���� 

)OH[LELOLW\ ���� ���� 

PDNH�FOHDU� 
FRPPXQLFDWLRQ ���� ���� 

FRQYHQLHQW�XVH�LQ�
FDVH�RI�QHHG ���� ���� 

HDV\�WR�OHDUQ ���� ���� 

8VDJH�� 

8VHIXOQHVV ���� ���� 

����������� 
WR�EH�SOHDVDQW ���� ���� 

WR�EH�ORYHO\ ���� ���� 

:LVGRP ���� ���� 

EH�JRRG ���� ���� 

7HQG�WR�
XVH�� 

WHQG�WR�XVH�LQ�WKH�
IXWXUH ���� ���� 

����������� 

WHQG�WR�XVH�LI� 
QHHGHG ���� ���� 

WHQG�WR�XVH� 
FRQWLQXRXVO\ ���� ���� 

WHQG�WR�XVH�WR�GR�
WDVNV ���� ���� 

8VHIXOQHVV�� 
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RI�HOHFWURQLF� OHDUQLQJ��7KHUHIRUH�� LW� FDQ�EH�FRQFOXGHG�
ZLWK� FHUWDLQW\� WKDW� WKH� UHVXOWV� RI� WKLV� UHVHDUFK� LQ� WKH�
ILHOG�RI�DFFHSWDQFH�RI�HOHFWURQLF� OHDUQLQJ�KDYH�D�KLJK�
SUHGLFWLYH� SRZHU� DQG� D� UHDVRQ� IRU� WKH� YDOLGLW\� RI� WKH�
ILQGLQJV� 
7KH�UHVXOWV�RI�WKLV�VWXG\�VKRZHG�WKDW�WKH�XVHIXOQHVV�RI�
HOHFWURQLF�OHDUQLQJ�IRU�HPSOR\HHV�ZDV�XQGHUVWDQGDEOH�
�PHDQ� ��������7KH�UHVXOWV�RI�WKH�UHVHDUFK�SHUIRUPHG�
E\�/HH�<+��������LQ�,QGRQHVLD�FRQILUP�WKH�ILQGLQJV�RI�
WKLV� VWXG\�� 7KH� UHVXOWV� RI� WKDW� LQYHVWLJDWLRQ� DOVR�
VKRZHG�WKDW� WKH�VWXGHQWV�RI�WKH�WZR�VWDWH�XQLYHUVLWLHV�
LQ� WKDW� FRXQWU\� KDG� VRPHZKDW� �DYHUDJH�  � �����
SHUFHLYHG� WKH� EHQHILWV� RI� HOHFWURQLF� OHDUQLQJ�� 7KH�
SHUFHLYHG� XVHIXOQHVV� LQ� WKH� RUJDQL]DWLRQ� E\�
LQGLYLGXDOV�FDQ�EH�XQGHUVWRRG�LQ�WZR�ZD\V��)LUVWO\��WKH�
SURSHU� SODQQLQJ� E\� WKH� XQLYHUVLW\� FUHDWHV� WKH� IHHOLQJ�
IRU�HPSOR\HHV� WKDW� WKH�HIIRUWV�PDGH� WR�XVH�HOHFWURQLF�
OHDUQLQJ� PDNH� WKHP� DFKLHYH� WKHLU� JRDOV�� 6HFRQGO\��
ZKHQ� HOHFWURQLF� OHDUQLQJ� KDV� DQ� LPSDFW� RQ� WKH�
HIILFLHQF\� DQG� HIIHFWLYHQHVV� RI� GXWLHV� RI� VWDII�� WKH\�
XOWLPDWHO\�IHHO�WKDW�WKLV�WHFKQRORJ\�LV�EHQHILFLDO��� 
7KH�ILQGLQJV�VKRZHG�WKDW�HPSOR\HHV�KDYH�VRPHZKDW�
XQGHUVWRRG�WKH�HDVH�RI�HOHFWURQLF�OHDUQLQJ��$YHUDJH� �
�������2QH�RI�WKH�LPSRUWDQW�ZRUNLQJ�SURFHGXUHV�LQ�WKLV�
UHJDUG� FRXOG� EH� WKH� SURSHU� GHVLJQ� RI� HOHFWURQLF�
OHDUQLQJ�� EHFDXVH� ZLWK� WKH� SURSHU� GHVLJQ� DQG�
LPSOHPHQWDWLRQ� RI� D� VLPLODU� PRGHO� LQ� HGXFDWLRQDO�
SURFHVVHV�� LW� LV� FRQYHQLHQW� IRU� XVHUV� WR� ZRUN� ZLWK� LW�
DQG�WKHUH�LV�QR�QHHG�WR�OHDUQ�DQ\�WUDLQLQJ�SURFHVV¶�XVH�
DQG�VWUDWHJ\����7KH� ILQGLQJV�RI� WKH� LQYHVWLJDWLRQ�GRQH�
E\� .DQZDO� )� ������� LQ� RQH� RI� 3DNLVWDQ
V� YLUWXDO�
XQLYHUVLWLHV� VKRZHG� WKDW� VRPH� IDFWRUV� VXFK� DV�
FRPSXWHU-EDVHG� VHOI-HIILFDF\�� WKH� H[SHULHQFH� RI�
ZRUNLQJ� ZLWK� WKH� ,QWHUQHW�� DQG� FRPSXWHU� V\VWHP�
IHDWXUHV� FDQ� EH� WKH� GHWHUPLQDQW� IDFWRUV� LQ�
XQGHUVWDQGLQJ�XVHUV�ZLWK�UHJDUG�WR�HDVH�RI�HOHFWURQLF�
OHDUQLQJ�� 7KH� UHVXOWV� VKRZHG� WKDW� WKHUH� ZDV� DQ�
RSWLPLVWLF� DQG� VLJQLILFDQW� DVVRFLDWLRQ� �5��  � ������� 3�

�������� EHWZHHQ� HPSOR\HHV¶� SHUFHSWLRQ� RI� HOHFWURQLF�
OHDUQLQJ� HDVH� DQG� WKHLU� GHFLVLRQ� WR� XVH� WKLV�
WHFKQRORJ\�� ,W� FDQ� EH� DUJXHG� WKDW� DV� PXFK� DV� WKH�
HPSOR\HHV�KDYH�D�PRUH�SRVLWLYH�SHUFHSWLRQ�RI�HDVH�RI�
HOHFWURQLF� OHDUQLQJ�� WKH\�ZLOO� HYDOXDWH� WKLV� WHFKQRORJ\�
DV� D� VWHS� WRZDUG� WKHLU� SURIHVVLRQDO� JRDOV�� 7KHUHIRUH��
PHQWDOO\�� WKH\� DUH� PRUH� OLNHO\� WR� XVH� WKHVH�
WHFKQRORJLHV� DQG� FKRRVH� LW� LQ� OLQH� ZLWK� WKHLU� RZQ�
SURIHVVLRQ�DQG�PRVW�RIWHQ�XVH�LW� 
7KH� UHVXOWV� RI� WKLV� VWXG\� LQGLFDWH� WKDW� HOHFWURQLF�
OHDUQLQJ� IRU� HPSOR\HHV� KDV� EHHQ� VRPHZKDW�
DSSOLFDEOH� �$YHUDJH�  � ������� 2QH� RI� WKH� JUHDW�
SUREOHPV�IRU�VRPH�XQLYHUVLWLHV�LQ�WKH�XVH�RI�HOHFWURQLF�
OHDUQLQJ� WHFKQRORJ\� LV� WKH� DEVHQFH� RI� D� VWHDG\�
VWUDWHJ\� LQ� XVLQJ� WKLV� WHFKQRORJ\��0DQ\�PDQDJHUV� RI�
WKH�HGXFDWLRQ�V\VWHP�GR�QRW�\HW�KDYH�D�FRUUHFW�YLVLRQ�
RI� XVLQJ� HOHFWURQLF� OHDUQLQJ�� 7KHUHIRUH�� WHDFKLQJ� DQG�
LQGXFLQJ� WKLQNLQJ� DERXW� XVLQJ� LQIRUPDWLRQ� WHFKQRORJ\�
DQG�FUHDWLQJ�D�VWHDG\�VWUDWHJ\�LQ�WKH�RUJDQL]DWLRQV�IRU�
HOHFWURQLF� OHDUQLQJ� LV� DQ� HVVHQWLDO� VWHS� IRU�
GHYHORSPHQW�RI�GLIIHUHQW�GLPHQVLRQV�LQ�WKH�FRXQWU\��,Q�
DGGLWLRQ�� LWV� UHFRPPHQGHG� WKDW� VWHSV� EH� WDNHQ� WR�
RUJDQL]H� WKH� ZRUNVKRSV� WR� LPSURYH� WKH� HPSOR\HHV¶�
DWWLWXGH�WRZDUGV�XVLQJ�HOHFWURQLF�OHDUQLQJ� 
'HVSLWH� WKH� IDFW� WKDW� WKH� HPSOR\HHV� KDG� D� SRVLWLYH�
DWWLWXGH� WRZDUG� HOHFWURQLF� OHDUQLQJ� DSSOLFDELOLW\�� WKHLU�
YLHZSRLQW� RQ� WKH� GHFLVLRQ� WR� XVH� WKLV� WHFKQRORJ\� IRU�
OHDUQLQJ� ZDV� JRRG� �0HDQ�  � ������� DOVR� WKH� ILQGLQJV�
LQGLFDWHG� WKDW� WKHUH� ZDV� D� VLJQLILFDQW� RSWLPLVWLF�
UHODWLRQVKLS�EHWZHHQ� WKH�HPSOR\HHV¶�DWWLWXGHV� WRZDUG�
HOHFWURQLF� OHDUQLQJ� DSSOLFDELOLW\� DQG� WKHLU� GHFLVLRQ� WR�
XVH�WKLV�WHFKQRORJ\��5�� ��������3����������7KH�VWXG\�
RI� )DTLK� .� ������� LQ� -RUGDQ� VKRZHG� WKDW� WKH�
SHUFHLYHG� YDOXH� DQG� UHDOL]HG� XWLOLW\� KDG� D� RSWLPLVWLF�
LPSDFW�RQ�WKH�EHKDYLRUDO�LQWHQWLRQ��ZKLOH�WKH�SHUFHLYHG�
XVHIXOQHVV� ZDV� PRUH� HIIHFWLYH�� ,W� VHHPV� WKDW� LQ� WKH�
FDPSXV�� WKH� LQIOXHQFH� RI� UHIHUHQFH� JURXSV� �IULHQGV�
DQG�FROOHDJXHV��RQ�WKH�VWDII
V�VXEMHFWLYH�QRUP�LV�KLJK�
DQG� VXEVHTXHQWO\�� WKH� VXEMHFWLYH� QRUP� ZLOO� DOVR�
FKDQJH� WKH� LQWHQW� RI� SHRSOH� WR� XWLOL]H� HOHFWURQLF�
OHDUQLQJ�� 6R�� SD\LQJ� DWWHQWLRQ� WR� WKLV� YDULDEOH� ZRXOG�
DOVR�SUHGLFW�D�EHWWHU�XVDJH�RI�HOHFWURQLF�OHDUQLQJ� 
,PSOLFDWLRQV 
7KH� ILQGLQJV� RI� WKLV� UHVHDUFK� KDYH� VHYHUDO�
LPSOLFDWLRQV�� )LUVWO\�� LQ� OLJKW� RI� WKH� HPSOR\HHV
� LQVLJKW�
RI� WKH�KHOSIXOQHVV�RI�HOHFWURQLF� OHDUQLQJ�� LW�VHHPV� WKH�
HGXFDWLRQDO� PDWHULDOV� SURYLGHG� WKURXJK� HOHFWURQLF�
OHDUQLQJ� WR� KDYH� EHWWHU� TXDOLW\� WR� LQFUHDVH� WKH�
SHUFHLYHG� XVHIXOQHVV� RI� WKLV� WHFKQRORJ\�� 7KHUHIRUH��
WKH� HQJLQHHUV� RI� HOHFWURQLF� OHDUQLQJ� V\VWHPV� PXVW�
FRQVLGHU� WR� WKH� HPSOR\HH
V�PHQWDO� SHUFHSWLRQ� RI� WKH�
XVHIXOQHVV�RI�WKHVH�W\SHV�RI�WHFKQRORJLHV� 
6HFRQGO\�� WKH� HPSOR\HHV
� XQGHUVWDQGLQJ� RI� WKH� HDVH�
RI� HOHFWURQLF� OHDUQLQJ� VKRZV� WKDW� LQ� WKH� ILHOG� RI� WKH�
IDFLOLWLHV�RI�WKH�WHFKQRORJ\��WKH�KDUGZDUH�DQG�VRIWZDUH�
LQIUDVWUXFWXUH� RI� WKLV� WHFKQRORJ\� QHHGV� WR� EH�
GHYHORSHG� DQG� LPSURYHG� VR� WKDW� WKH� HPSOR\HHV� IHHO�
PRUH�FRPIRUWDEOH�ZKHQ�XVLQJ�LW� 

(IIHFWLYHQHVV�RI�(-/HDUQLQJ�LQ�(PSRZHULQJ�&OLQLFDO�6WDIIV 

��� 
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7KLUGO\�� WKH� ILQGLQJV� RI� WKLV� UHVHDUFK� FDQ� SURYLGH� WKH�
EDVLV� IRU� IXUWKHU� UHVHDUFK� DQG� VWXGLHV� DQG� GHVLJQLQJ�
GLIIHUHQW� LQWHUYHQWLRQV� WR� LPSURYH� WKH� OHYHO� RI�
DSSOLFDWLRQ� RI� WKH� ZHE-EDVHG� HGXFDWLRQ� DPRQJ�
HPSOR\HHV�� 7KH� SUHVHQW� UHVHDUFK� ILQGLQJV� FDQ� EH� D�
JXLGH� IRU� SROLF\PDNHUV� WR� DQWLFLSDWH� WKH� SRWHQWLDO� RI�
RUJDQL]DWLRQDO�FXOWXUH�DQG�WU\�WR�LQVWLWXWLRQDOL]H�WKH�XVH�
RI�ZHE-EDVHG�HGXFDWLRQ��ZKLFK� LV� WKH�PRVW� LPSRUWDQW�
DFKLHYHPHQW� RI� WKH� DGYDQFHPHQW� RI� LQIRUPDWLRQ� DQG�
FRPPXQLFDWLRQ�WHFKQRORJ\� 
/LPLWDWLRQV�DQG�IXWXUH�VWXGLHV 
'HVSLWH� WKH� LQFUHDVLQJ� QXPEHU� RI� RSHUDWLRQDO�
VROXWLRQV� IRU� DFFHSWLQJ� HOHFWURQLF� OHDUQLQJ� LQ� WKH�
HPSOR\HHV� RI� KHDOWK� DQG� PHGLFDO� LQVWLWXWLRQV�� WKH�
SUHVHQW�VWXG\�KDV�KDG� OLPLWDWLRQV��VXFK�DV�WKH�ODFN�RI�
DFWXDO� IHHGEDFN� IURP� VRPH� UHVHDUFK� VDPSOHV� IRU�
GLIIHUHQW� UHDVRQV�� LGHQWLILFDWLRQ� OLPLWV� RI� WKH� KLGGHQ�
OD\HUV�RI�TXDOLW\� LQ�LPSOHPHQWLQJ�PRGHO��WKH�LPSDFW�RI�
HFRQRPLF�� VRFLDO�� FXOWXUDO-VRFLDO� V\VWHPV� RQ� WKH�
PRGHO�� WKH� GLIIHUHQW� DWWLWXGHV� RI� WKH� VXEMHFW�� WKH�
VXSHUILFLDO� ORRN� DW� WKH� WHFKQRORJ\� DFFHSWDQFH�PRGHO��
DQG�WKH�UHVWULFWLRQ�RI�WKH�WHUP�LQ�WKH�YLVLEOH�RXWSXWV�RI�
LQVWUXFWLRQ��7KHUHIRUH��PRUH� VWXGLHV�DUH�QHFHVVDU\� LQ�
WKLV�UHJDUG�WR�LGHQWLI\�RWKHU�DJHQWV�WKDW�SOD\�D�GHFLVLYH�
UROH� LQ� WKH� DWWLWXGH� RI� LQGLYLGXDOV� RQ� WKH� KHOSIXOQHVV�
DQG� HDVLQHVV� RI� XVLQJ� HOHFWURQLF� OHDUQLQJ� DQG� RWKHU�
YDULDEOHV�� 7KH\� DUH�� RUJDQL]DWLRQDO� IDFWRUV�� VRFLDO�
IDFWRUV�� IHDWXUHV� RI� FRPSXWHU� V\VWHPV� VXFK� DV� WKH�
W\SH� RI� KDUGZDUH� DQG� VRIWZDUH�� HGXFDWLRQ�� DQG� RWKHU�
SHRSOH
V�FRQWULEXWLRQV�WR�HOHFWURQLF�OHDUQLQJ� 

&21&/86,21 

7KH�FXUUHQW�UHVHDUFK�UHIOHFWV�WKH�SUDFWLFDO�DQG�DSSOLHG�
RXWFRPHV� RI� WKH� IDFWRUV� DIIHFWLQJ� WKH� DGRSWLRQ� RI�
HOHFWURQLF� OHDUQLQJ� EDVHG� RQ� WKH� WHFKQRORJ\�
DFFHSWDQFH� PRGHO�� ,W� KDV� EHHQ� UHDOL]HG� GXH� WR� WKH�
KLJK� OHYHO�RI� LGHQWLILFDWLRQ�DQG�DWWHQWLRQ� WR� WKH�DJHQWV�
LQ� WKH� LQIUDVWUXFWXUH� WKDW� LPSDFW� RQ� WKH� DGRSWLRQ� RI�
HOHFWURQLF� OHDUQLQJ� LQ� WKH� VWDII�� 7KHVH� LQFOXGH�
LQGLYLGXDO� IDFWRUV� VXFK� DV� WKH� YDULDEOH� RI� PHQWDO�
SHUFHSWLRQ� RI� WKH� HDVH� RI� XVLQJ� WKLV� WHFKQRORJ\�� LWV�
XVHIXOQHVV�� WKH� XVH� RI� HOHFWURQLF� OHDUQLQJ� DQG� WKH�
YDULDEOH�WR�GHFLGH�RQ�LWV�XVH��5HJDUGLQJ�WKH�UHVXOWV�RI�
WKLV� UHVHDUFK�� LW� VHHPV� WKDW� WKH� DXWKRULWLHV� VKRXOG�
HQFRXUDJH�WHDFKHUV�DQG�LQVWUXFWRUV�WR�DSSO\�HOHFWURQLF�
OHDUQLQJ� E\� HQFRXUDJLQJ� WDUJHWHG� JURXSV� DQG� WU\� WR�
FUHDWH�DSSURSULDWH�SODWIRUPV�IRU�JURXS�WUDLQLQJV�LQ�WKH�
VFLHQWLILF�HQYLURQPHQWV� 

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

:H� ZRXOG� OLNH� WR� WKDQN� WKH� &OLQLFDO� 5HVHDUFK�
'HYHORSPHQW� 8QLW� RI� .RZVDU� DQG� $PLUDOPRPHQLQ�
(GXFDWLRQDO�� 5HVHDUFK� DQG� 7KHUDSHXWLF� &HQWHUV� RI�
6HPQDQ8QLYHUVLW\� RI� 0HGLFDO� 6FLHQFHV� IRU� SURYLGLQJ�
IDFLOLWLHV�WR�WKLV�ZRUN� 
(WKLFDO�3HUPLVVLRQ��6HPQDQ�8QLYHUVLW\�RI�0HGLFDO�
6FLHQFHV� DQG� +HDOWK� 6HUYLFHV� SHUPLVVLRQ� OHWWHU� 1R��
,5�6(0806�5(&�����������'DWHG���-��-���� 

&RQIOLFW� RI� ,QWHUHVW�� 7KH� DXWKRUV� KDYH� GHFODUHG�
WKDW�QR�FRPSHWLQJ�LQWHUHVWV�H[LVW� 
)XQGLQJ�� 5HVHDUFK� UHSRUWHG� LQ� WKLV� SXEOLFDWLRQ�
ZDV� VXSSRUWHG� E\� D� JUDQW� >QXPEHU�����@� IURP� WKH�
6HPQDQ� 8QLYHUVLW\� RI� 0HGLFDO� 6FLHQFHV�� 6HPQDQ��
,UDQ� 

5()(5(1&(6 

�� *DPEOH� &�� ([SORULQJ� ()/� 8QLYHUVLW\� 6WXGHQWV¶�
$FFHSWDQFH� RI� (OHFWURQLF� /HDUQLQJ� 8VLQJ� 7$0�� 
-�.ZDQVHL�*DNXLQ�8QLY�+XPDQ�5HYLHZ������������
��-��� 

�� &LGUDO� :$�� 2OLYHLUD� 7�� 'L� )HOLFH� 0�� $SDULFLR� 0��
(OHFWURQLF� OHDUQLQJ� VXFFHVV� GHWHUPLQDQWV��
%UD]LOLDQ�HPSLULFDO�VWXG\��&RPS�(GXF�������������
���-����GRL���������M�FRPSHGX�������������� 

�� $O-6DPDUUDLH� +�� 7HQJ� %.�� $O]DKUDQL� $,�� $ODOZDQ�
1�� (OHFWURQLF� OHDUQLQJ� FRQWLQXDQFH� VDWLVIDFWLRQ� LQ�
KLJKHU� HGXFDWLRQ�� D� XQLILHG� SHUVSHFWLYH� IURP�
LQVWUXFWRUV�DQG�VWXGHQWV��6WXG�+LJKHU�(GXF��������
�������� ����-���� GRL������������������������
�������� 

�� $O-*DKWDQL� 66�� (PSLULFDO� LQYHVWLJDWLRQ� RI�
HOHFWURQLF�OHDUQLQJ�DFFHSWDQFH�DQG�DVVLPLODWLRQ��$�
VWUXFWXUDO� HTXDWLRQ�PRGHO�� $SSOLHG� &RPS� ,QIRUP��
���������������-��� 

�� 7DUKLQL� $�� 7HR� 7�� 7DUKLQL� 7�� $� FURVV-FXOWXUDO�
YDOLGLW\� RI� WKH� (OHFWURQLF� /HDUQLQJ� $FFHSWDQFH�
0HDVXUH� �(O$0�� LQ� /HEDQRQ� DQG� (QJODQG�� $�
FRQILUPDWRU\� IDFWRU� DQDO\VLV�� (GXF� ,QIR� 7HFK��
�����������������-��� 

�� 0RKDPPDGL� +�� ,QYHVWLJDWLQJ� XVHUV¶� SHUVSHFWLYHV�
RQ�HOHFWURQLF� OHDUQLQJ��$Q� LQWHJUDWLRQ�RI�7$0�DQG�
,6�VXFFHVV�PRGHO��&RPS�+XPDQ�%HKDYLRU��������
�������-��� 

�� 6DOORXP� 6$�� $O-(PUDQ�0�� 6KDDODQ� .�� 7DUKLQL� $��
)DFWRUV� DIIHFWLQJ� WKH� (OHFWURQLF� OHDUQLQJ�
DFFHSWDQFH�� $� FDVH� VWXG\� IURP� 8$(�� (GXFDWLRQ�
DQG� ,QIRUPDWLRQ� 7HFKQRORJLHV�� ������ ������� ���-
��� 

�� /LX� =�� :HL� =�� 5HVHDUFK� RQ� &KLQHVH� &ROOHJH�
6WXGHQWV¶� 8VLQJ� %HKDYLRU� WRZDUGV� (OHFWURQLF�
/HDUQLQJ� 6HUYLFHV� %DVHG� RQ� ,PSURYHG� 7$0�
0RGHO�� &RQIHUHQFH�� 3URFHHGLQJV� RI� WKH� �QG�
,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 6RFLDO� 6FLHQFH��
3XEOLF� +HDOWK� DQG� (GXFDWLRQ� �663+(� �������
����� 

�� -DKDQJHHU� *�� 'D\DQL� 0+�� 1RZNDUL]L� 0��
$FFHSWDQFH� RI� ,QIRUPDWLRQ� 6\VWHPV� 5HVHDUFK�
�SD]KRRKDQ��DQG�EHKDYLRU�RI�0DVKKDG�8QLYHUVLW\�
RI� 0HGLFDO� 6FLHQFHV� IDFXOW\� PHPEHUV� EDVHG� RQ�
WKH� WHFKQRORJ\� DFFHSWDQFH� PRGHO� �7$0��� -�
/LEUDULDQVKLS������������������-��� 

��� ,EUDKLP� 5�� /HQJ� 16�� <XVRII� 5&�� 6DP\� *1��
0DVURP� 6�� 5L]PDQ� =,�� (-OHDUQLQJ� DFFHSWDQFH�
EDVHG�RQ�WHFKQRORJ\�DFFHSWDQFH�PRGHO��7$0���-�
)XQGDP�$SSO�6FL�����������6������-��� 

��� 7DUKLQL� $�� (O\DV� 7�� $NRXU� 0$�� $O-6DOWL� =��

$]DGHK�7DWDHL��$OL�9DOLQHMDGL��3DQRHK�6H\HGURJKDQL��-DPLOHK�0DKGL]DGHK��0HKGL�.DKRXHL 

��� 
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7HFKQRORJ\�� GHPRJUDSKLF� FKDUDFWHULVWLFV� DQG� (-
OHDUQLQJ� DFFHSWDQFH�� D� FRQFHSWXDO� PRGHO� EDVHG�
RQ� H[WHQGHG� WHFKQRORJ\� DFFHSWDQFH� PRGHO��
+LJKHU�(GXF�6WXGLHV����������������-��� 

��� +DPPRXUL� 4�� $EX-6KDQDE� (�� ([SORULQJ� )DFWRUV�
$IIHFWLQJ� 8VHUV
� 6DWLVIDFWLRQ� 7RZDUG� (-OHDUQLQJ�
6\VWHPV�� ,QW� -� ,QIR� &RPP�7HFK� (GXF�� ������ ��
�������-����GRL���������,-,&7(������������ 

��� /HH� <+�� +VLDR� &�� 3XUQRPR� 6+�� $Q� HPSLULFDO�
H[DPLQDWLRQ� RI� LQGLYLGXDO� DQG� V\VWHP�
FKDUDFWHULVWLFV� RQ� HQKDQFLQJ� H-OHDUQLQJ�
DFFHSWDQFH��$XVW�-�(GXF�7HFK������������������-
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