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6WDUWLQJ� ZLWK� WKH� HPHUJHQFH� DQG� RSHUDWLRQ� RI�
022&� SODWIRUPV� �0DVVLYH� 2SHQ�2QOLQH� &RXUVHV���
RU�RQOLQH�FRXUVHV��RSHQ�FRXUVHVDQG�PDVV�HGXFDWLRQ��
WKH� QHHG� WR� FRQGXFW� VWXGLHV� RI� WKLV� QHZ� FRQFHSW� RI�
WHDFKLQJ� ZLGHQV� LWVHOI�� �0DVVLYH�� PHDQV� LW� FDQ� EH�
DWWHQGHG� VLPXOWDQHRXVO\� E\� WKRXVDQGV� RI� VWXGHQWV��
�RSHQ�� PHDQV� WKDW� DQ\RQH� FDQ� GR� LW� DQG� �RQOLQH��
PHDQV�WKDW�WKH�FRXUVHV�DUH�:HE�EDVHG�DQG�LQ�D�QRQ��
DWWHQGDQFH�PRGH��6LHPHQV�et al �������S�����VHWV�WKLV�
OHDUQLQJ� RSSRUWXQLW\� DV� EHLQJ�� ³$Q� RQOLQH�
SKHQRPHQRQ�� JDLQLQJ� VWUHQJWK� RYHU� WKH� SDVW� WZR�
\HDUV�� D� 022&� LQWHJUDWHV� VRFLDO� QHWZRUN�
FRQQHFWLYLW\�� WKH� IDFLOLWDWLRQ� RI� D� UHFRJQL]HG� H[SHUW�
LQ� D� GLVWLQFW� ILHOG� RI� VWXG\�� DQG� D� FROOHFWLRQ�RI� IUHH�
DFFHVV�RQOLQH�UHVRXUFHV��6LHPHQV�HW�DO���������S�������

022&� KDV� EHHQ� VKRZLQJ� LWVHOI� DV� WKH� UHFHQW�
HGXFDWLRQDO� SKHQRPHQRQ�� ,W� UHSUHVHQWV� D� SRVVLEOH�
UXSWXUH� LQ� KLJKHU� HGXFDWLRQ� LQ� WHUPV� RI� RQOLQH�
WHDFKLQJ�DQG�OHDUQLQJ�IRU�VRPH�VWXGHQWV��0RWD�HW�DO���
������� 6XFK� HQWKXVLDVP� QHFHVVDULO\� UHTXLUHV� VRPH�
FDXWLRQ��GXH�WR�WKH�IDFW�WKDW�WKLV�FRQFHSW�LV�H[WUHPHO\�
UHFHQW��DERXW�WR�VL[�\HDUV��DQG�LV�VWLOO�LQ�WKH�SURFHVV�
RI�FRQVROLGDWLRQ��

022&V� DUH� HVVHQWLDOO\� FKDUDFWHUL]HG� E\� EHLQJ�
RSHQ� DQG� VFDODEOH� FRXUVHV�� ³2SHQ´� PHDQV� WKDW�
VWXGHQWV�DUH�HOLJLEOH�WR�SDUWLFLSDWH�HYHQ�LI�WKH\DUH�QRW�
UHJLVWHUHGLQ�WKH�HGXFDWLRQDO�LQVWLWXWLRQ�WKDW�SURPRWHV�
WKH� FRXUVH�� 7KLV� SRVVLELOLW\� KRZHYHU� LV� DVVRFLDWHG�

ZLWK�PLQLPXP�VNLOOV�UHTXLUHPHQWV�RQ�WKH�SDUW�RI�WKH�
SDUWLFLSDQW� WRZDUGV� WKH�XVH�RI�FRPSXWHUV�DV�ZHOO�DV�
WKH� WHFKQRORJLFDO� LQIUDVWUXFWXUH�� SUHIHUDEO\� ZLWK�
EURDG� EDQG� LQWHUQHW� DFFHVV� WKDW� DOORZV� QDYLJDWLRQ�
ZLWKRXW�PDMRU�SUREOHPV� �0RWD�HW�DO����������$V� IRU�
VFDODELOLW\�� WKH� FRXUVHV� PXVW� KDYH� WKH� DSSURSULDWH�
OD\RXW� WR� PHHW� DQ� H[SRQHQWLDO� QXPEHU� RI�
UHJLVWUDWLRQV��ZKLFK�PD\�UHDFK�WKRXVDQGV�HYHU\�WLPH�
WKH\�DUH�RIIHUHG��

)XUWKHUPRUH�� WKH�DFFHVVLRQ�RI�PDMRU�XQLYHUVLWLHV�
WR�WKLV�PRGHO�VKRZV�WKDW�LW�LV�DQ�LUUHYHUVLEOH�WUHQG�RI�
OHDUQLQJ��7KH�PDLQ�H[DPSOHV�WKDW�PD\�EH�SUHVHQWHG�
DUH� WKH� XQLYHUVLWLHV� RI� 6WDQIRUG�� &ROXPELD�� 'XNH��
3ULQFHWRQ�� DPRQJ� RWKHUV� ZLWK� WKH� ³&2856(5$´�
SODWIRUP�� ³8'$&,7<´�� ZKLFK� ZDV� ERUQ� RI� DQ�
H[SHULPHQW� DW� 6WDQIRUG� 8QLYHUVLW\�� XQLYHUVLWLHV� DV�
0,7�� +DUYDUG�� WKH� 8QLYHUVLW\� RI� 7H[DV�� %HUNHOH\�
DQG�*HRUJHWRZQ�ZLWK�WKH�³('[´��HWF��

0RUHRYHU�� %ULWLVK� XQLYHUVLWLHV� ODXQFKHG� WKH�
)XWXUH� /HDUQ�� FUHDWHG� E\� WKH� 2SHQ� 8QLYHUVLW\� DQG�
ZLWK� WKH� SDUWLFLSDWLRQ� RI� %LUPLQJKDP�� WKH� %ULWLVK�
/LEUDU\�� WKH� %ULWLVK� 0XVHXP� DQG� VHYHUDO� RWKHU�
LQVWLWXWLRQV��

/L\DQDJXQDZDUGHQD�et al �/L\DQDJXQDZDUGHQD�HW�
DO���������SUHVHQW�DQ�DUWLFOH�ZLWK�D�V\VWHPDWLF�UHYLHZ�
RI� WKH� PDLQ� 022&
V� SXEOLFDWLRQV�� KLJKOLJKWLQJ�
IRUW\�ILYH� DUWLFOHV� UHYLHZHG�� 6XFK� UHYLHZ� ZDV�
FODVVLILHG� LQWR� HLJKW� GLIIHUHQW� DUHDV� RI� LQWHUHVW��
LQWURGXFWRU\�� FRQFHSW�� FDVH� VWXGLHV�� HGXFDWLRQDO�
WKHRU\�� WHFKQRORJ\�� SDUWLFLSDQW� IRFXVHG�� SURYLGHU�
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IRFXVHG�� DQG�RWKHU�� DQG�SURYLGHV� DQ� DQDO\VLV� RI� WKH�
NLQGV�RI�SXEOLFDWLRQ��\HDU��DQG�DXWKRUV��

,Q� RUGHU� WR� JHW� D� EHWWHU� XQGHUVWDQGLQJ� DERXW� WKH�
SRVVLELOLWLHV� DQG� OLPLWDWLRQV�� DQG�GHHSHQ� WKH� VWXGLHV�
LQ�WKLV�QHZ�FRQFHSW�RI�WHDFKLQJ�DQG�OHDUQLQJ��D�VWXG\�
RI�6\VWHPDWLF�0DSSLQJ�ZDV�FRQGXFWHG��.DL�3HWHUVHQ�
HW�DO���������S�������7KLV�PDSSLQJ�PDNHV�D�VXUYH\�RI�
WKH� VWDWH� RI� WKH� DUW� LQ� WKH� UHVHDUFK� RQ� 022&�
SODWIRUPV�DQG�ZKDW�KDV�EHHQ�GLVFXVVHG� LQ� WKH�DUHDV�
RI� 4XDOLW\� RI� 6HUYLFH� �4R6�� DQG� 4XDOLW\� RI�
([SHULHQFH� �4R(��� $FFRUGLQJ� WR� 'URJVHWK� �������
S����� WKH� 4R(� DQDO\]HV� XVHU�FHQWULF� DSSURDFKHV��
ZKLOH� 4R6� LQYHVWLJDWHV� DSSURDFKHV� IRFXVHG� RQ�
WHFKQRORJ\��

4XDOLW\�RI�([SHULHQFH��4R(��LV�XVHG�WR�GHVFULEH�
KRZ� VWXGHQWV� HYDOXDWH� D� VHUYLFH�� DQG� RQ� WKH� RWKHU�
KDQG�� 4XDOLW\� RI� 6HUYLFH� �4R6�� GHVFULEHV� WKH�
WHFKQLFDO� SHUIRUPDQFH� SDUDPHWHUV�ZKLFK� UHIOHFW� WKH�
TXDOLW\�RI�DQ�LQWHUQHW�FRQQHFWLRQ��

4XDOLW\� RI� ([SHULHQFH� �4R(�� LV� D� FRQFHSW� WKDW�
KDV� EHHQ� H[WHQVLYHO\� H[SORUHG� LQ� WKH� HYDOXDWLRQ� RI�
FRPPXQLFDWLRQ� DQG� OHDUQLQJ� RI� SODWIRUP� EDVHG� RQ�
LQWHUQHW� DFFHVV� V\VWHPV�� EXW� WKH� WHUP� KDV� QRW� \HW�
EHHQ�EURDGO\�GHILQHG��6XEMHFWLYH�SDUDPHWHUV��VXFK�DV�
H[SHFWDWLRQV��HPRWLRQV��XVDELOLW\�DQG�FRQWH[W�VKRXOG�
EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�IRU�LWV�GHILQLWLRQ��

6ROGDQL�et al �������S����GHILQHV�4R6�DV������ WKH�
FDSDFLW\� RI� WKH� QHWZRUN� WR� SURYLGH� D� VHUYLFH� WR� D�
JXDUDQWHHG� OHYHO��� $OUHDG\� 4R(� �LV� KRZ� D� XVHU�
SHUFHLYHV� WKH� XVDELOLW\� RI� D� VHUYLFH� ZKHQ� LQ� XVH� ��
KRZ�SOHDVHG�KH�RU�VKH�KDV�D�VHUYLFH�LQ�WHUPV�RI��IRU�
H[DPSOH�� XVDELOLW\�� DFFHVVLELOLW\�� UHWHQWLRQ� FDSDFLW\�
DQG� LQWHJULW\�RI� VHUYLFH�� �6ROGDQL� HW� DO��� ������S�����
,Q� WKH� VDPH� OLQH� RI� WKRXJKW��0RHEV� ������� GHILQHV�
4R(�DV��WKH�GHJUHH�WR�ZKLFK�D�V\VWHP�PHHWV�WKH�WDFLW�
DQG� H[SOLFLW� H[SHFWDWLRQV� RI� WKH� XVHU� IRU� WKH�
H[SHULHQFH���

7KLV� DUWLFOH� LV� RUJDQL]HG� DV� IROORZV�� 6HFWLRQ� ��
GHVFULEHV� WKH� PHWKRGRORJ\� XVHG� WR� FUHDWH� WKH�
PDSSLQJ��6HFWLRQ���SUHVHQWV�WKH�LQWHUSUHWDWLRQ�RI�WKH�
UHVXOWV�� 6HFWLRQ� �� SUHVHQWV� WKH� FRQFOXVLRQV� DQG�
IXUWKHU�ZRUN��

�� 6<67(0$7,&�0$33,1*�

.LWFKHQKDP�� ������� HOXFLGDWHV� WKDW� D� VWXG\� RI�
V\VWHPDWLF� PDSSLQJ� LV� D� PHWKRG� WKDW� SURYLGHV� DQ�
LQVLJKW�LQWR�D�SDUWLFXODU�DUHD�RI�UHVHDUFK��LQ�RUGHU�WR�
DOORZ�TXDQWLI\LQJ��LGHQWLI\LQJ�DQG�DQDO\]LQJ�UHVXOWV��
HVWDEOLVKLQJ�SURRI�RI�UHVHDUFK�RQ�D�SDUWLFXODU�WKHPH��

7KH�V\VWHPDWLF�PDSSLQJ�FDQ�DOVR�EH�GHILQHG�DV�D�
OLWHUDWXUH� VXUYH\� WKDW� LGHQWLILHV� ZKLFK� W\SHV� RI�
VWXGLHV� FDQ� EH� WUHDWHG� E\� D� V\VWHPDWLF� UHYLHZ�� WKH�

SODFH�ZKHUH�WKH\�ZHUH�SXEOLVKHG��LQ�ZKLFK�GDWDEDVHV�
WKH\� ZHUH� LQGH[HG� DQG� ZKDW� WKHLU� UHVXOWV� DUH�
�3HWWLFUHZ�DQG�5REHUWV���������

7KH�VWXG\�ZDV�FRQGXFWHG�LQ�DFFRUGDQFH�ZLWK�WKH�
JXLGDQFH�SURYLGHG�E\�3HWHUVHQ�et al��������S����DQG�
WKH�SURFHGXUH�FRQVLVWV�RI�D�ILYH�VWHS�SURFHVV��)LJXUH�
���� GHILQLWLRQ� RI� WKH� UHVHDUFK� LVVXH�� UHVHDUFK�
DFKLHYHPHQW�� VRUWLQJ�� NH\ZRUGV�� VXPPDU\� DQG� GDWD�
H[WUDFWLRQ� DQG� PDSSLQJ�� (DFK� VWHS� RI� WKH� SURFHVV�
JHQHUDWHV�VSHFLILF�UHVXOW��VHFRQG�OLQH�RI�WKH�LPDJH�LQ�
)LJXUH�����

!

)LJXUH����6LVWHPDWLF�PDSSLQJ�SURFHVV��

���� 'HILQLWLRQ�RI�5HVHDUFK�3DUDPHWHUV�

,Q� D� V\VWHPDWLF� PDSSLQJ�� WKH� UHVHDUFK� TXHVWLRQV�
�54�� GHILQH� WKH� VFRSH� DQG� IRFXV� RI� WKH�ZRUN�� 7KH�
IROORZLQJ�LVVXHV�KDYH�EHHQ�LGHQWLILHG��
x� 54��� :KDW� NLQG� RI� ZRUN� KDV� EHHQGRQH� LQ� WKH�

022&� ILHOG� DQG� LQ� UHODWLRQ� WR�PDMRU� SODWIRUPV�
WKDW�RIIHU�FRXUVHV�LQ�WKLV�IRUPDW"�

x� 54��� :KDW� LV� WKH� FXUUHQW� VWDWH� RI� UHVHDUFK� RQ�
4R6� DQG�4R(� DSSOLHG� WR�022&� DQG� HGXFDWLRQ�
LQ�JHQHUDO"�
7KH� DQVZHU� WR� TXHVWLRQ� 54�� ZLOO� SURYLGH� DQ�

RYHUYLHZ�RI�ZKDW�WKH�DFDGHPLF�FRPPXQLW\�KDV�EHHQ�
SURGXFLQJ�E\�WRSLF�7KH�54��ZLOO�SURYLGH�D�YLVLRQ�RI�
ZKDW� ZDV� SURGXFHG� LQ� UHODWLRQ� WR� WKH� TXDOLW\� RI�
VHUYLFH� DQG� H[SHULHQFH� DSSOLHG� WR� HGXFDWLRQDO�
SODWIRUPV�DQG�LQ�SDUWLFXODU�WR�WKH�SODWIRUPV�WKDW�RIIHU�
022&V��

���� &RQGXFWLQJ�WKH�5HVHDUFK�

������ 6HDUFK�6WUDWHJ\�DQG�'DWD�6RXUFH�

7KH� PDMRU� IRFXV� RI� WKH� UHVHDUFK� ZDV� EDVHG� RQ�
022&�� WKDW� HPHUJHG� IURP� ����� ZLWK� WKH� FRXUVH�
�&RQQHFWLYLVP� DQG� &RQQHFWLYH� .QRZOHGJH´��
ODXQFKHG�E\�*HRUJH�6LHPHQV�DQG�6WHSKHQ�'RZQHV��
VSHFLILFDOO\� WR� H[SDQG� WKH� GLVFXVVLRQ� RQ� WKH� QHZ�
WKHRU\� RI� OHDUQLQJ� WKH\� FUHDWHG� �L�H�� WKH�
&RQQHFWLYLVP���,Q�FRQVLGHUDWLRQ�RI�WKDW��HYHU\�VHDUFK�

$�6\VWHPDWLF�0DSSLQJ�$SSOLHG�WR�022&
V�6WXG\

���



LQ�WKLV�ZRUN�KDV�EHHQ�PDGH�FRQVLGHULQJ�SXEOLFDWLRQV�
IURP�WKH�\HDU�������

6LQFH� WKH� LQLWLDO� H[SORUDWRU\� SHULRG�RI� WKH� VWXG\�
XS� WR� WKH� IROORZLQJ� VWDJHV� RI� WKH� VHDUFKHV�� WKH�
VWUDWHJ\� DGRSWHG� ZDV� WR� FRQVXOW� WKH� IROORZLQJ�
GDWDEDVHV� IRU� D� VHDUFK� RI� WKH�PRVW� UHOHYDQW� DUWLFOHV�
DQG� SXEOLFDWLRQV�� IEEEXplore�� ACM Digital 
Library; ScienceDirect�� EHFDXVH� WKHVH� DFDGHPLF�
GDWDEDVHV� DGG� JUHDW� QXPEHU� RI� FRQIHUHQFH�
SURFHHGLQJV� SXEOLFDWLRQV�� VWXGLHV� LQ� VFLHQFH� RI�
KXPDQ�DQG�FRPSXWHU�VFLHQFHV��

������ 3ULPDU\�6WXGLHV�

6HDUFKHV� ZHUH� LQLWLDOO\� PDGH� LQ� WKH� GDWDEDVH� RI�
GLJLWDO� ERRNVWRUH� ,((([SORUH� XVLQJ� NH\ZRUGV� VXFK�
DV�� �022&��� ³H�/HDUQLQJ´�� �4R6��� �4R(´� DQG�
VPDOO� FRQMXJDWLRQV� IRU� NH\� ZRUGV� OLNH� ³TXDOLW\� RI�
VHUYLFH�DQG�OHDUQLQJ����

7KLV�SLORW�SURMHFW�WRWDOHG����NH\V��7KH�VHDUFK�IRU�
WKH�NH\�ZRUGV�ZDV�FRQGXFWHG�XVLQJ�SUHGHILQHG�SDUWV�
RI�WKH�DUWLFOHV��QDPHO\��
x� Full Text�±�,W�ZDV�VRXJKW�WKH�SUHVHQFH�RI�WKH�NH\�

WKURXJKRXW�WKH�DUWLFOH��
x� Summary -�,W�ZDV�VRXJKW�WKH�HYLGHQFH�RI�WKH�NH\�

RQO\�LQ�WKH�VXPPDU\�RI�WKH�DUWLFOH��
x� Keywords-� ,W� ZDV� VRXJKW� WKH� NH\ZRUGV� DPRQJ�

WKH�RQHV�GHILQHG�E\�WKH�DXWKRU��
x� Title�±�7KH�H[LVWHQFH�RI�WKH�NH\�GHVFULEHG�LQ�WKH�

DUWLFOH�WLWOH��
,Q� WKH�HQG������VHDUFKHV�ZHUH�FDUULHG�RXW� LQ� WKH�

,(((;SORUH�OLEUDU\���
7KH� ILUVW� LWHP� GHVFULEHG� DV� full-text ZDV� QRW�

FRQVLGHUHG�LQ�WKH�DVVHVVPHQW�FULWHULD�IRU�VHOHFWLRQ�RI�
DUWLFOHV�� FRQVLGHULQJ� WKH�EURDG� UDQJH�RI� LQIRUPDWLRQ�
UHVXOWV�FXOPLQDWLQJ�LQ�D�ODUJH�QXPEHU�RI�DUWLFOHV�7KH�
LPSRUWDQFH� RI� LWV� XVH� DW� WKLV�PRPHQW� LV� MXVWLILHG� WR�
SHUPLW� DQ� LQLWLDO� YLVXDOL]DWLRQ� RI� WKH� DPRXQW� RI�
DUWLFOHV�WKDW�EULQJ�WKH�NH\V�LQ�DQ\�SDUW�RI�WKH�ERG\�RI�
WKH�WH[W��

�������� DUWLFOHV� ZHUH� REWDLQHG� ZKHUHYHU� WKH�
H[LVWLQJ� WHUPV� LQ� WKH�XVHG�NH\V�KDG�EHHQ� ORFDWHG� LQ�
DQ\�SDUW�RI�WKH�WH[W��

������� DUWLFOHV� ZHUH� REWDLQHG�ZKHUHYHU� WKH� NH\�
OLHV�LQ�WKH�VXPPDU\��WKH�NH\ZRUGV�RU�WKH�WLWOH��

%DVHG� RQ� WKH� ILUVW� UHVXOWV� REWDLQHG� LQ� WKLV� SLORW�
VWXG\��DQG�WR�HQVXUH�WKH�ILQDO�UHVXOWV�ZRXOG�EH�YDOLG�
DQG� UHOLDEOH�� WKH� UHVHDUFK� SURFHVV�PRYHG� WRZDUGV� D�
UHILQHPHQW�RI�WKH�NH\V��

���� 6FUHHQLQJ�RI�3DSHUV�

7KH� IROORZLQJ� NH\ZRUGV� ZHUH� XVHG�� 4R6�� 4R(��
022&�� 8'$&,7<�� &2856(5$�� (';�� H�P�X�E�

/HDUQLQJ�� GURSRXW�� ZDLYHU�� HYDVLRQ�� FRXUVH�� RSHQ�
FRXUVH�DQG�VHYHUDO�V\QRQ\PV��GHULYHG�ZRUGV��

$� JURXSLQJ� RI� NH\V� SURFHVV� ZDV� DOVR� DSSOLHG�
EDVHG�RQ�WKH�UHVHDUFK�LVVXHV��ZKLFK�UHVXOWHG�LQ�WKUHH�
JURXSV��
x� 5*�� �� �TXDOLW\� RI� VHUYLFH�� DVVRFLDWHG� ZLWK� WKH�

WHUP��HGXFDWLRQ���
x� 5*����WKH�WHUP�022&�DQG�PDMRU�SODWIRUPV��
x� 5*�� �� �TXDOLW\� RI� H[SHULHQFH�� DVVRFLDWHG� ZLWK�

�HGXFDWLRQ���
�5*�PHDQLQJ��5HVHDUFK�*URXS��

$W�WKLV�VWDJH�RI�WKH�UHVHDUFK��DOWKRXJK�WKHUH�ZHUH�
RQO\� ��� VLPSOH� VHDUFK� NH\V� ZLWK� IHZ� FRQMXJDWHG�
WHUPV�� VXFK� DV�� ³TXDOLW\� RI� VHUYLFH´� DQG� ³022&´��
³TXDOLW\� RI� VHUYLFH´� DQG� ³H�OHDUQLQJ´� IRU� 5*���
³022&´�DQG�³RQOLQH��PDVVLYH�RSHQ�RQOLQH�FRXUVH´��
³HG[� DQG� 022&´�� ³FRXUVHU´� DQG� ³XGDFLW\´� DQG�
³PLW[´� IRU� 5*��� ³TXDOLW\� RI� H[SHULHQFH� DQG�
022&´�� ³TXDOLW\� RI� H[SHULHQFH´� DQG� ³H�OHDUQLQJ´�
IRU�5*���WKH�WHUPV�ZHUH�XVHG�LQ�RUGHU�WR�HQKDQFH�WKH�
UHILQHPHQW�RI�WKH�VHDUFKHV�LQ�UHODWLRQ�WR�WKH�VHDUFKHV�
SUHYLRXVO\�PDGH��

$W�WKH�HQG�RI�WKLV�SKDVH�RI�VHDUFKLQJ��ZLWK�WKH���
�WKUHH�� SUHYLRXVO\� GHILQHG� NH\� JURXSV� ZLWK�
UHVSHFWLYHO\� ��� ���� �� NH\V� HDFK�� ZH� REWDLQHG� WKH�
ILJXUHV�SUHVHQWHG�LQ�7DEOH����

7DEOH����ILUVW�UHVXOWV��

�
�
6WLOO�ZRUNLQJ�ZLWK� WKH� WKUHH� JURXSV� RI� NH\V�� LW�ZDV�
PDGH� D� UHGXFWLRQ� LQ� WKH� QXPEHU� RI� NH\V� IURP� WKH�
PHUJH�RI�WKH�H[LVWLQJ�NH\V�LQ�HDFK�JURXS��

)URP�WKDW�SRLQW�RQ��IRU�HDFK�RI� WKH�WKUHH�JURXSV�
�5*��� 5*��� 5*���� WKH� NH\ZRUGV�� WKHLU� V\QRQ\PV��
GHULYDWLYHV�DQG�UHODWHG�ZRUGV�ZHUH�JURXSHG�ZLWK�WKH�
LGHQWLILHU� 25� DQG� ZLWK� WKH� LGHQWLILHU� $1'��
JHQHUDWLQJ�WKH�IROORZLQJ�NH\V��
x� 5*��� ��GLVWDQFH� OHDUQLQJ��25� �RQOLQH� OHDUQLQJ��

25��GLVWDQFH�HGXFDWLRQ��25��RQOLQH�FRXUVH��25�
�H�OHDUQLQJ�� 25� 022&� 25� �PDVVLYH� RSHQ�
RQOLQH�FRXUVH���$1'��TXDOLW\�RI�VHUYLFH����

x� 5*��� �³FRXUVHU´� 25� ³XGDFLW\´� 25� ³HG[´� 25�
³PLW[´� 25� ³KDUYDUG[´�� $1'� ��PDVVLYH� RSHQ�
RQOLQH�FRXUVH��RU�022&���

x� 5*��� ��GLVWDQFH� OHDUQLQJ��25� �RQOLQH� OHDUQLQJ��

&6('8���������WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�&RPSXWHU�6XSSRUWHG�(GXFDWLRQ

���



25��GLVWDQFH�HGXFDWLRQ��25��RQOLQH�FRXUVH��25�
�H�OHDUQLQJ�� 25� 022&� 25� �PDVVLYH� RSHQ�
RQOLQH�FRXUVH���$1'���TXDOLW\�RI�H[SHULHQFH����

���� .H\ZRUGLQJ�XVLQJ�$EVWUDFWV�

������ 5HSHWLWLRQ�RI�$UWLFOHV�

7KH�QH[W�VWHS�ZDV�WR�JURXS�WKH�DUWLFOHV�E\�WKHLU�WLWOHV�
DOSKDEHWLFDOO\�7KH�H[LVWHQFH�RI�UHSHDWHG�DUWLFOHV�ZDV�
REVHUYHG��GXH�WR�WKH�IROORZLQJ�FLUFXPVWDQFHV��
x� 7KH� VDPH�DUWLFOH� IRXQG� LQ�PRUH� WKDQ�RQH�RI� WKH�

GDWDEDVHV�FRQVXOWHG��
x� $Q�DUWLFOH�ZKHUH� WKH�NH\� WRRN�SODFH�ERWK� LQ� WKH�

�6XPPDU\��ILHOG���DQG�LQ�WKH�³NH\ZRUGV��ILHOG��
x� $Q�DUWLFOH�IRXQG�LQ�PRUH�WKDQ�RQH�RI�WKH�NH\V��

������ 6HOHFWLRQ�RI�5HOHYDQW�$UWLFOHV�

,Q� RUGHU� WR� LPSURYH� WKH� VHDUFK� UHVXOWV� REWDLQHG� LQ�
GLJLWDO�OLEUDULHV��LW�ZDV�QHFHVVDU\�WR�VHW�XS�LQFOXVLRQ�
DQG� H[FOXVLRQ� FULWHULD� RI� LWHPV�� WDNLQJ� LQWR� DFFRXQW�
WKH� UHVHDUFK� LVVXHV� GHILQHG� DW� WKH� EHJLQQLQJ� RI� WKH�
ZRUN��.LWFKHQKDP���������
,QFOXVLRQ�&ULWHULD�
3URSRVHG� VHDUFK� NH\V� ZHUH� XVHG� LQ� GDWDEDVH�
FRQVXOWLQJ�V\VWHPV��DQG�HYHU\�DUWLFOH�WKDW�ZDV�IRXQG�
KDV�EHHQ�FRQVLGHUHG�DV�ORQJ�DV�LW�PHHWV�WKH�IROORZLQJ�
FULWHULD�� WKH� DUWLFOH� UHOHYDQFH� UHJDUGLQJ� WKH� UHVHDUFK�
TXHVWLRQV�� SHULRGLFDOV� DQG� IXOO� SDSHUV� SXEOLVKHG� LQ�
MRXUQDOV�� FRQIHUHQFHV� RU� V\PSRVLXPV�� UHVHDUFKHV�
ZKLFK� DVVRFLDWH�4R(� DQG�4R6�ZLWK�022&� DQG�RU�
HGXFDWLRQDO�SODWIRUPV��
([FOXVLRQ�&ULWHULD�
$UWLFOHV�ZLWK� WLWOHV� WKDW�FOHDUO\� VKRZ� WKDW� WKH\�ZHUH�
QRW� UHODWHG� ZLWK� DQ\� RI� WKH� GHILQHG� LVVXHV� ZHUH�
GLVUHJDUGHG�� VWXGLHV� ZKLFK� ZHUH� QRW� ZULWWHQ� LQ�
(QJOLVK�� SXEOLVKHG� VWXGLHV� LQ� HGLWRULDOV�� SUHIDFHV��
VXPPDU\�RI�DUWLFOHV��LQWHUYLHZV��QHZV�DQG�UHYLHZV��

,QFOXVLRQ� DQG� ([FOXVLRQ� FULWHULD� KDYH� EHHQ�
FRPSOLHG�ZLWK�HYHU\�DUWLFOH�E\� UHDGLQJ� WKH� WLWOH�DQG�
WKH� VXPPDU\��:KHQHYHU� WKDW�ZDV� LQVXIILFLHQW�� WKHQ�
WKH�LQWURGXFWLRQ�DQG�RU�FRQFOXVLRQ�RI�WKH�DUWLFOH�ZDV�
UHDG��

$IWHU� WKH� ILUVW� VHOHFWLRQ��ZH�REWDLQHG���� DUWLFOHV�
WKDW� KDYH� EHHQ� UHYLHZHG� DQG� VXEPLWWHG� WR� WKH� ODVW�
SKDVHV�RI�WKH�PHWKRGRORJ\��

�
�
�
�
�
�

�� 5(68/76�

���� 'DWD�([WUDFWLRQ�DQG�0DSSLQJ�
3URFHVV�

6HHNLQJ�WR�DQVZHU�LQLWLDO�TXHVWLRQV�RI�UHVHDUFK��WKHUH�
LV� DQ� HYROXWLRQ� LQ� WKH� QXPEHU� RI� DUWLFOHV� WKDW� GHDO�
ZLWK� WKH� VXEMHFW�� DQG� LQ������������DQG������ WKHUH�
ZHUH�WKUHH�DUWLFOHV�SXEOLVKHG��ILYH�LQ�������VHYHQ�LQ�
�����DQG�VL[�LQ�������8S�WR�0D\�������WKH�WLPH�RI�
FRPSOHWLRQ�RI�WKLV�ZRUN��QR�SXEOLFDWLRQ�ZDV�OLVWHG�LQ�
WKH�GLJLWDO�OLEUDULHV��LQ�������

7KHUH�ZHUH����DUWLFOHV�IRXQG�LQ�,((([SORUH����RQ�
6FLHQFH'LUHFW���� LQ� WKH�$&0�'LJLWDO�/LEUDU\� �'/���
:H� DOVR� REVHUYHG� WKH� RFFXUUHQFH� RI� DUWLFOHV� WKDW�
KDYH�EHHQ�IRXQG�LQ�PRUH� WKDQ�RQH�GLJLWDO� OLEUDU\����
DUWLFOHV�LQ�,(((�DQG�$&0�'/�DQG���LQ�6FLHQFH�DQG�
$&0�'/��

,W�LV�EHOLHYHG�WKDW�WKH�JUHDWHVW�QXPEHU�RI�DUWLFOHV�
IRXQG�RQ�,((([SORUH�PD\�EH�GXH�WR�WKH�IDFW�WKDW�LW�LV�
D�VSHFLDOL]HG�OLEUDU\�LQ�WKH�DUHDV�RI�GDWD�QHWZRUN�DQG�
HOHFWURQLF� DQG� WKH� 4R6� DQG� 4R(� WHUPV� DUH� RIWHQ�
DVVRFLDWHG�ZLWK�WKLV�ILHOG�RI�VWXG\��

���� 6\VWHPDWLF�0DS�

7KH� FODVVLILFDWLRQ� SURSRVHG� E\� :LHULQJD� et al�
�������� VXEGLYLGHG� LQWR� FDWHJRULHV�� ZKLFK� SURSRVHV�
FULWHULD� IRU� WKH� HYDOXDWLRQ� DQG� FODVVLILFDWLRQ� RI�
DUWLFOHV�ZDV� XVHG� WR� GHWHUPLQH� WKH� W\SH� RI� UHVHDUFK�
HYDOXDWHG� LQ� HDFK� DUWLFOH�� 7KH� FODVVLILFDWLRQ�
VXJJHVWHG� PD\� EH� FRQVLGHUHG� D� JHQHUDO�
FODVVLILFDWLRQ��ZKLFK�PD\�EH�DSSOLHG� WR�DQ\�NLQG�RI�
UHVHDUFK��

7KH� DUWLFOHV� ZHUH� UHFRQVLGHUHG� LQGLYLGXDOO\� DQG�
DVVLJQHG� LQWR� WKH� FDWHJRULHV� WKDW� PRVW� UHIOHFW� WKHLU�
FRQWHQW��7KUHH� DUWLFOHV�ZHUH� FODVVLILHG� DV� YDOLGDWLRQ�
UHVHDUFK�� ��� DV� HYDOXDWLRQ� UHVHDUFK�� �� DV� VXJJHVWHG�
VROXWLRQ�� �� DV� SKLORVRSKLFDO� ZRUN� DQG� �� DV�
H[SHULHQFH�ZRUN�DUWLFOHV��7DEOH�����

7DEOH����&DWHJRULHV�[�\HDUV��

�
�
�

$�6\VWHPDWLF�0DSSLQJ�$SSOLHG�WR�022&
V�6WXG\

���



���� $QDO\VLV�RI�$UWLFOHV�

$IWHU� WKH� FODVVLILFDWLRQ�� LW� ZDV� REVHUYHG� WKDW� WKH�
DUWLFOHV�DGGUHVV�D�ZLGH�UDQJH�RI�WRSLFV�UHODWHG�WR�WKH�
SURSRVDO�RI�WKLV�VWXG\��KRZHYHU�RQO\�WZR�DUWLFOHV�WKDW�
VSHFLILFDOO\�WUHDW�022&V�KDYH�EHHQ�IRXQG�DQG�ERWK�
DUH�VWXGLHV�RI�DSSOLHG�022&��

7KH� ILUVW� VWXG\� GHVFULEHV� WKH� SURGXFWLRQ� RI� D�
FRXUVH� XVLQJ�022&�RQ� WKH�&RXUVHUD� SODWIRUP� DQG�
GLVFXVVHV� WKH� LPSURYHPHQW� RI� WKH� TXDOLW\� DQG�
SURGXFWLYLW\� RI� VRIWZDUH� SURIHVVLRQDOV� IURP� WKH�
FRQWLQXLW\�RI�VWXGLHV�XVLQJ�WKH�SODWIRUP��6FKPLGW�HW�
DO��� �������7KH� VHFRQG� VWXG\� UHSRUWV� WKH� H[SHULHQFH�
RI�WHDFKLQJ�WKURXJK�D�022&�DQG�LGHQWLILHV�SRVLWLYH�
DQG�QHJDWLYH�SRLQWV��(JHUVWHGW���������

6HYHUDO� VWXGLHV� GHDO� ZLWK� WKH� H�/HDUQLQJ� WKHPH�
DQG� LWV�TXDOLW\��1HYHUWKHOHVV�� VXFK�VWXGLHV�DUH�PRUH�
DVVRFLDWHG� ZLWK� WKH� TXDOLW\� RI� VHUYLFH� LQ� D� FRQWH[W�
WKDW� DGGUHVVHV� WHFKQLFDO� SHUIRUPDQFH� SDUDPHWHUV�
VXFK� DV� QHWZRUN� FRQGLWLRQV� WKDW� PD\� DOWHU� WKH�
FRQQHFWLRQ��TXDOLW\�RI�FRQWHQW��QHWZRUN�DUFKLWHFWXUH��
PXOWLPHGLD�V\VWHPV�IRU�WKH�FHOOXODU�SKRQHV�VHJPHQW�
DQG� VSHFLILF� DOJRULWKPV� IRU� QHWZRUN� FRQWURO�� 6RPH�
ZRUNV�VHHN�DOWHUQDWLYHV� WR�HQKDQFH� WKH�SHUIRUPDQFH�
RI� WKH� FRQQHFWLRQ� DV� D� VROXWLRQ� WR� DFKLHYH� WKH�
LPSURYHPHQW�RI�H�/HDUQLQJ�6HUYLFHV��

7KH� ZRUNV� GHYHORSHG� E\� 0RHEV� �0RHEV� DQG�
0FPDQLV�� ������ 0RHEV�� ������ LGHQWLI\� WKH� IDFWRUV�
WKDW� PRVW� LQIOXHQFH� WKH� 4R(� LQ� WKH� OHDUQLQJ�
HQYLURQPHQW�DQG�SURSRVH�D�PRGHO� IRU�PHDVXUHPHQW�
RI� 4R(�� 7KH\� SUHVHQW� D� SURSRVDO� ZLWK� ILYH� PDLQ�
FRPSRQHQWV� RI� 4R(�� HIIHFWLYHQHVV�� XVDELOLW\��
HIILFLHQF\�� H[SHFWDWLRQV� DQG� FRQWH[W�� 7KHVH� ILYH�
FRPSRQHQWV� KDYH� EHHQ� UHODWHG� ZLWK� WKH� XVHU�
H[SHULHQFH� DQG� WKHUHIRUH� WKH\� FDQ� LGHQWLI\� WKH�
IDFWRUV� WKDW� PRVW� LQIOXHQFH� WKH� 4R(� LQ� D� OHDUQLQJ�
HQYLURQPHQW��7KXV��WKRVH�IDFWRUV�DUH�XVHG�WR�GHYHORS�
D�K\SHUPHGLD�OHDUQLQJ�V\VWHP��

$QRWKHU� GLVFXVVHG� SRLQW� ZDV� WKH� TXDOLW\� RI�
HGXFDWLRQDO� SURGXFWV� �5RVVL� DQG�0XVWDUR�� ������� ,W�
ZDV� EDVHG� RQ� TXDOLW\� RI� VHUYLFH�� EXW� WKH� SUHVHQWHG�
PRGHO� ZRUNV� DV� D� WRRO� WR� LPSURYH� WKH� SKDVHV� RI�
GHYHORSPHQW�� VHOI�HYDOXDWLRQ� RU� FHUWLILFDWLRQ� RI�
HGXFDWLRQDO�SURGXFWV��

$PRQJ� WKH� VWXGLHV� WKDW� VSHFLILFDOO\� DGGUHVV�
LVVXHV�DVVRFLDWHG�ZLWK�WKH�TXDOLW\�RI�H[SHULHQFH��ZH�
ILQG� WKRVH� WKDW� PHDVXUH�� HYDOXDWH� DQG� YDOLGDWH� WKH�
4R(�� 0HQNRYVNL�� 9�� et al� ������� SUHVHQW� D�
PHWKRGRORJ\� IRU� PHDVXULQJ� 4R(�� DVVRFLDWHG� ZLWK�
WKH�TXDOLW\�RI�YLGHR�UHFHLYHG�E\�WKH�XVHU��,Q�DQRWKHU�
ZRUN��0HQNRYVNL��([DUFKDNRV�� �*HRUJLRV��/LRWWD��$�
������� SUHVHQW� D� PHWKRG� RI� FRQVWUXFWLRQ� RI� D� 4R(�
DVVHVVPHQW�PRGHO� WKDW�RSHUDWHV�FRQWLQXRXVO\�DQG� LQ�
UHDO�WLPH��

.DOOLULV� et al ������� LQYHVWLJDWH� WKH�
LPSOHPHQWDWLRQ�DQG�YDOLGDWLRQ�RI�4R(� WR�VWUHDPLQJ�
OLYH�LQWHUQHW�FRXUVHV��

,Q�HYHU\�DUWLFOH��4R(�ZDV�DVVRFLDWHG�ZLWK�D�PRUH�
WHFKQLFDO�SDUDPHWHU��VXFK�DV�YLGHR�DQG�EDQGZLGWK�RI�
WKH�FRQQHFWLRQ��

6RPH� DUWLFOHV� LQYHVWLJDWH� WKH� UHODWLRQVKLS�
EHWZHHQ� 4R6� DQG� 4R(�� OLNH�0XQWHDQ� et al� �������
ZKLFK� GUDZV� XS� D�PHWKRG� IRU� WKH�PDSSLQJ� RI�4R6�
SDUDPHWHUV� LQ� RUGHU� WR� LPSURYH� WKH� 4R(� RI� H�
/HDUQLQJ�DSSOLFDWLRQV�IRU�ILQDO�XVHUV��

:DQJ�et al �������DQG�'XUVXQ�et al �������XVHG�
WKH� 6(5948$/� PRGHO� WR� DVVHVV� WKH� TXDOLW\� RI� D�
GLVWDQFH� HGXFDWLRQ� VHUYLFH�� VR� WKDW� WKH� ILUVW� ZRUN�
XVHG�D�FRPELQDWLRQ�ZLWK�DQRWKHU�W\SH�RI�DVVHVVPHQW��
6(593(5)��

�� &21&/86,216�

7KH� OLWHUDWXUH� UHYLHZ� ZRUN� RQ� 022&V�� 4R(� DQG�
4R6�ZDV�FDUULHG�RXW�V\VWHPDWLFDOO\�DV�D�UHVXOW�RI�WKH�
UHFHQW�022&�RIIHUV��,W� LV�FRQVLGHUHG�WKDW� WKH�VWXG\�
RI�022&� DQG� FUHDWLQJ� D�PRGHO� IRU� HYDOXDWLQJ� WKH�
4XDOLW\�RI�([SHULHQFH�ZLOO�DOORZ�D�EHWWHU�XVH�IRU�WKH�
VWXGHQWV� DQG�ZLOO� HQVXUH� WKH� TXDOLW\� RI� WKH� FRXUVHV�
RIIHUHG��

$Q� LPSRUWDQW� DVSHFW� RI� WKH� V\VWHPDWLF�PDSSLQJ�
FRQGXFWHG�UHYHDOHG�WKDW�IHZ�VWXGLHV�DGGUHVV�VSHFLILF�
LVVXHV� WR� 4R(�� 2QO\� �� UHVHDUFK� VWXGLHV� SURSRVHG�
VSHFLILF� DVVHVVPHQW� PHFKDQLVPV�� 7KHVH� QXPEHUV�
VXSSRUW�WKH�LPSRUWDQFH�RI�IXUWKHU�VWXGLHV�LQ�WKLV�DUHD��

1RW� RQO\� WKHUH� ZDV� D� QHHG� RI� VHDUFKLQJ�
LQGLYLGXDOO\� 4R(�� 022&� DQG� DERXW� WHDFKLQJ�
SODWIRUPV��EXW�DOVR�DUWLFOHV�WKDW�H[SODLQ�WKH�FRQFHSWV�
DQG� VWDEOLVK� EDFNJURXQG� FRQFHUQLQJ� LPSRUWDQW�
SRLQWV�� 6RPH� DUWLFOHV� ZHUH� UHDFKHG� IURP� WKH�
ELEOLRJUDSKLHV� RI� WKH� RQHV� UHODWHG� E\� 06�� RWKHUV�
IURP� VHDUFKHV� RI� LQGLYLGXDO� NH\V�� VRPHWLPHV�
FRQWDLQLQJ�D�VSHFLILF�WHUP��VRPHWLPHV�WKH�QDPH�V��RI�
WKH�DXWKRU�V��LQ�SDUWLFXODU��

$V� IXWXUH� ZRUN�� ZH� ZLOO� DSSO\� DJDLQ� WKH�
PHWKRGRORJ\� WR� QHZ�GDWDEDVHV�� IRU� H[DPSOH� WKH�%�
2Q�SW�IRU�WKH�SHULRG�������DQG�GHYHORS�PHFKDQLVPV�
VWXG\� WR� DVVHVV� KRZ� WKHVH� YHFWRUV� FDQ� DIIHFW� WKH�
TXDOLW\�RI�OHDUQLQJ�LQ�022&V��

$&.12:/('*0(176�

$))� DFNQRZOHGJHV� WKH� GRFWRUDO� VFKRODUVKLS�
VXSSRUWHG� &13T�&$3(6� �� 3URJUDPD� &LrQFLD� VHP�
)URQWHLUDV� &V)� ������������ DQG� DXWKRUL]HG�

&6('8���������WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�&RPSXWHU�6XSSRUWHG�(GXFDWLRQ

���
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5()(5(1&(6�

'URJVHWK�� '�� ������ %XVLQHVV� $OLJQPHQW� 6WDUWV� ZLWK�
4XDOLW\� RI� ([SHULHQFH�� Business Communications 
Review (March),��������

'XUVXQ��7���2VND\EDú��.���*|NPHQ��&��������7KH�4XDOLW\�
RI�6HUYLFH�RI�7KH�'LVWDQFH�(GXFDWLRQ��Procedia-Social 
and Behavioral Sciences, V. 103��S�������������

(JHUVWHGW��0�� ������Controls for The Masses (Focus on 
Education).Control Systems, IEEE, V. 33��1�����S�����
����

*��6LHPHQV��'��&RUPLHU��$��0F$XOH\��%��6WHZDUW�� ������
The MOOC Model for Digital Practice.�$FHVVDGR�HP�
����������� HP� KWWS���GDYHFRUPLHU�FRP�HGEORJ��
ZSFRQWHQW�XSORDGV�022&B)LQDO�SGI��

.DL�3HWHUVHQ��5REHUW�)HOGW��6KDKLG�0XMWDED��DQG�0LFKDHO�
0DWWVVRQ�� ������ Systematic Mapping Studies in 
Software Engineering, in 12th International 
Conference on Evaluation and Assessment in Software 
Engineering, 2008��SS���������

.DOOLULV�� *��� 'LPRXODV�� &��� 9HJOLV�� $�� $��� 0DWVLROD�� 0��
������ Investigating Quality of Experience and 
Learning (QoE & Qol) of Audiovisual Content 
Broadcasting To Learners over Ip Networks�� S�� ����
�����

.LWFKHQKDP�� %�� 	� &KDUWHUV�� 6�� ������ *XLGHOLQHV� IRU�
SHUIRUPLQJ� V\VWHPDWLF� OLWHUDWXUH� UHYLHZV� LQ� VRIWZDUH�
HQJLQHHULQJ��Technical Report EBSE-2007-01��6FKRRO�
RI� &RPSXWHU� 6FLHQFH� DQG� 0DWKHPDWLFV�� .HHOH�
8QLYHUVLW\��

/L\DQDJXQDZDUGHQD��7��5���$GDPV��$��$��DQG�:LOOLDPV��6��
$��������MOOCs: a systematic study of the published 
literature 2008-2012.��

0HQNRYVNL�� 9��� ([DUFKDNRV�� *HRUJLRV�� /LRWWD�� $�� ������
2QOLQH� 4RH� 3UHGLFWLRQ�� ,Q�� 4XDOLW\� RI� 0XOWLPHGLD�
([SHULHQFH� �4R0(;��� Second International 
Workshop On.�S�����������

0HQNRYVNL��9��Et al�������4XDOLW\�RI�([SHULHQFH�0RGHOV�
IRU� 0XOWLPHGLD� 6WUHDPLQJ�� International Journal of 
Mobile Computing and Multimedia Communications 
(IJMCMC), V. 2, N. 4��S���������

0RHEV��6���	�0FPDQLV��-��������$�/HDUQHU��,V�$�/HDUQHU��
,V�$�8VHU�� ,V�$�&XVWRPHU�6R�:KDW� ([DFWO\�'R�<RX�
0HDQ� %\� 4XDOLW\� 2I� ([SHULHQFH"�� Inproceedings Ah 
2008 Workshop Technologies for Mobile and Wireless 
Adaptive Elearning Environments����

0RHEV��6��$��������$�/HDUQHU��,V�$�/HDUQHU��,V�$�8VHU��LV�
$� &XVWRPHU�� 4RV�%DVHG� ([SHULHQFH�$ZDUH�
$GDSWDWLRQ�� ,Q�� Proceedings of The 16th Acm 
International Conference On Multimedia. ACM�� S��
�����������

0RWD��5��� ,QPRUDWR��$��������022&��XPD�UHYROXomR�HP�
FXUVR�� Jornal da ciência, nov. 2012�� 'LVSRQtYHO� HP��
�KWWS���ZZZ�MRUQDOGDFLHQFLD�RUJ�EU�� 'HWDOKH�MVS"LG �
���!��$FHVVR�HP��IHY���������

0XQWHDQ�� 9�� +��� 2WHVWHDQX�� 0��� 0XQWHDQ�� *��0�� ������

4RV�3DUDPHWHUV�0DSSLQJ�)RU�7KH�(�/HDUQLQJ�7UDIILF�
0L[�,Q�/WH�1HWZRUNV�� In: Computational Cybernetics 
AND Technical Informatics (ICCC-CONTI), 
International Joint Conference On.�S������������

3HWHUVHQ�� .��� )HOGW�� 5��� 0XMWDED�� 6��� 	� 0DWWVVRQ�� 0��
�������� 6\VWHPDWLF� PDSSLQJ� VWXGLHV� LQ� VRIWZDUH�
HQJLQHHULQJ�� In 12th International Conference on 
Evaluation and Assessment in Software Engineering��
Vol. 17��S������

3HWWLFUHZ��0���	�5REHUWV��+��������6\VWHPDWLF�UHYLHZV�LQ�
WKH� VRFLDO� VFLHQFHV�� A practical guide. European 
Psychologist, 11(3),�S������������

5RVVL�� 5��� 0XVWDUR�� 3�� 1�� ������ $SSO\LQJ� 4XDOLW\�
$SSURDFKHV� RQ� ,FW�%DVHG� (GXFDWLRQDO� 3URGXFWV��
Proceedings of Informing Science & IT Education 
Conference (InSITE).�S�����������

6FKPLGW�� '�� &��� 0FFRUPLFN�� =�� ������ 3URGXFLQJ� DQG�
'HOLYHULQJ� $� &RXUVHUD� 022&� RQ� 3DWWHUQ�2ULHQWHG�
6RIWZDUH�$UFKLWHFWXUH�)RU�&RQFXUUHQW�$QG�1HWZRUNHG�
6RIWZDUH�� ,Q�� Proceedings of the Companion 
Publication for Conference on Systems, Programming, 
& Applications: Software For Humanity��S������������

6ROGDQL�� '��� /L�� 0��� 	� &XQ\�� 5�� ��������QoS and QoE 
management in UMTS cellular systems.�-RKQ�:LOH\�	�
6RQV���

:DQJ��<��Et al�������(YDOXDWLQJ� WKH�4XDOLW\�RI�'LVWDQFH�
(GXFDWLRQ� 6HUYLFHV� E\� 8VLQJ� 0RGHUQ� ,QIRUPDWLRQ�
7HFKQRORJ\�� ,Q�� Services Computing Conference�� S��
���������

:LHULQJD��5���0DLGHQ��1��$��0���0HDG��1��5��	�5ROODQG��
&�� ������ Requirements engineering paper 
classification and evaluation criteria: a proposal and 
a discussion, Requir. Eng.11(1).�S�����±�����

$�6\VWHPDWLF�0DSSLQJ�$SSOLHG�WR�022&
V�6WXG\

���


