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*HR*HEUD�NDR�VUHGVWYR�]D�UD]XPHYDQMH�L�XþHQMH�PDWHPDWLþNLK�
YHOLþLQD�X�'HNDUWRYRP�SUDYRXJORP�NRRUGLQDWQRP�VLVWHPX�

0LURVODYD�0LKDMORY�&DUHYLü��/D]DU�.RSDQMD��1HERMãD�'HQLü�

6$ä(7$.��8�RYRP�UDGX�EDYLOL�VPR�VH�LVSLWLYDQMHP�HILNDVQRVWL�XþHQMD�RGUHÿHQLK�PDWHPDWLþNLK�VDGUåDMD�X�RVQRYQRM
ãNROL�NRULãüHQMHP�VDYUHPHQLK�WHKQRORJLMD�X�REUD]RYDQMX��8þHQLcL�VHGPRJ�UD]UHGD�XSR]QDWL�VX�VD�SULND]LYDQMHP�WDþDND�
X�'HNDUWRYRP�SUDYRXJORP�NRRUGLQDWQRP�VLVWHPX�D�XþHQLcL�RVPRJ�UD]UHGD�VD�SULND]LYDQMHP�JUDILND�OLQHDUQLK�IXQNcLMD��
)RUPLUDOL�VPR�HNVSHULPHQWDOQX�L�NRQWUROQX�JUXSX�X�VYDNRP�UD]UHGX��8�HNVSHULPHQWDOQLP�JUXSDPD�VPR�RUJDQL]RYDOL�
VDUDGQLþNR�XþHQMH�X]�NRPSMXWHUVNX�SRGUãNX�L�GLQDPLþNL�VRIWYHUVNL�SDNHW�*HR*HEUD��.RQWUROQH�JUXSH�X�RED�UD]UHGD�VX�
UDGLOH� X� XþLRQLcL� SRPRüX� WDEOH�� NUHGH� L� VWDWLþNLK� JUDILþNLK� SULND]D�� 8� cLOMX� RVWYDULYDQMD� VDUDGQLþNRJ� XþHQMD� X�
HNVSHULPHQWDOQLP�JUXSDPD�VX�IRUPLUDQH�PDOH�WURþODQH�JUXSH�RG�XþHQLND�UD]OLþLWRJ�QLYRD�PDWHPDWLþNRJ�]QDQMD�GRN�VX�
X�NRQWUROQLP�JUXSDPD�XþHQLcL�UDGLOL�SRMHGLQDþQR��VDPRVWDOQR��3R�]DYUãHWNX�XSR]QDYDQMD�VD�SUHGYLÿHQRP�PDWHULMRP�
RUJDQL]RYDOL�VPR�WHVWLUDQMH�XþHQLND��8�RED�UD]UHGD�UH]XOWDWL�HNVSHULPHQWDOQH�JUXSH�VX�ELOL�]QDþDMQR�EROML�RG�UH]XOWDWD�
X�NRQWUROQRM�JUXSL��3RND]DQR� MH�GD�MH�SRVWLJQXüH�XþHQLND�]QDWQR�YHüH�NDGD�UDGH�X�VDUDGQLþNLP�JUXSDPD�NRULVWHüL�
GLQDPLþNL�VRIWYHUVNL�SDNHW�*HR*HEUD��7DNRÿH�MH�SRND]DQR�GD�*HR*HEUD�RPRJXüDYD�RODNãDQR�UD]XPHYDQMH�L�XþHQMH�
SULND]LYDQMD�WDþDND�L�JUDILND�OLQHDUQLK�IXQNcLMD�X�'HNDUWRYRP�SUDYRXJORP�NRRUGLQDWQRP�VLVWHPX��

.OMXþQH�ULMHþL��2ODNãDQR�UD]XPHYDQMH�L�XþHQMH��*HR*HEUD��NRRUGLQDWH�WDþDND��OLQHDUQD�IXQNcLMD��VDUDGQLþNR�XþHQMH�

*HRJHEUD�DV�D�7RRO�IRU�8QGHUVWDQGLQJ�DQG�/HDUQLQJ�RI��
0DWKHPDWLcDO�4XDQWLWLHV�LQ�&DUWHVLDQ�&RRUGLQDWH�6\VWHP�

$%675$&7��,Q�WKLV�SDSHU��ZH�GHDOW�ZLWK�WKH�H[DPLQDWLRQ�RI�WKH�HIIHcWLYHQHVV�RI�VSHcLILc� OHDUQLQJ�PDWKHPDWLcV�LQ�
SULPDU\�VcKRRO�XVLQJ�PRGHUQ�WHcKQRORJ\�LQ�HGXcDWLRQ��6HYHQWK�JUDGHUV�ZHUH�LQWURGXcHG��WR�WKH�VcUHHQLQJ�SRLQWV�LQ�
WKH�&DUWHVLDQ�&DUWHVLDQ�cRRUGLQDWH�V\VWHP�DQG��WKH�HLJKWK�JUDGHUV�GLVSOD\LQJ�JUDSKLcV�RI�OLQHDU�IXQcWLRQV��:H�IRUPHG�
WKH�H[SHULPHQWDO�DQG�cRQWURO�JURXSV�LQ�HDcK�cODVV��,Q�WKH�H[SHULPHQWDO�JURXSV�KDYH�RUJDQL]HG�cROODERUDWLYH�OHDUQLQJ�
ZLWK� cRPSXWHU� VXSSRUW� DQG� G\QDPLc� VRIWZDUH� SDcNDJH� *HR*HEUD�� &RQWURO� JURXSV� LQ� ERWK� cODVVHV� ZRUNHG� LQ� WKH�
cODVVURRP� XVLQJ� WKH� EODcNERDUG�� cKDON� DQG� VWDWLc� JUDSKLcV�� ,Q� RUGHU� WR� DcKLHYH� cROODERUDWLYH� OHDUQLQJ� LQ� WKH�
H[SHULPHQWDO� JURXSV� ZHUH� IRUPHG� WKUHH�PHPEHU� PDOH� JURXS� RI� VWXGHQWV� ZLWK� GLIIHUHQW� OHYHOV� RI� PDWKHPDWLcDO�
NQRZOHGJH�ZKLOH�LQ�WKH�cRQWURO�JURXSV�RI�VWXGHQWV�ZRUNHG�LQGLYLGXDOO\�RQ�WKHLU�RZQ��8SRQ�cRPSOHWLRQ�RI�IDPLOLDUL]DWLRQ�
ZLWK�WKH�SURSRVHG�PDWWHU��ZH�RUJDQL]HG�WKH�WHVWLQJ�RI�VWXGHQWV��,Q�ERWK�cODVVHV�WKH�UHVXOWV�RI�WKH�H[SHULPHQWDO�JURXS�
ZHUH�VLJQLILcDQWO\�EHWWHU�WKDQ�WKH�cRQWURO�JURXS��,W� LV�VKRZQ�WKDW�VWXGHQW�DcKLHYHPHQW�LV�VLJQLILcDQWO\�KLJKHU�ZKHQ�
ZRUNLQJ�LQ�cROODERUDWLYH�JURXSV�XVLQJ�G\QDPLc�VRIWZDUH�SDcNDJH�*HR*HEUD��,W�ZDV�DOVR�VKRZQ�WKDW�*HR*HEUD�DOORZV�
HDVLHU�XQGHUVWDQGLQJ�DQG�OHDUQLQJ�SRLQWV�DQG�GLVSOD\LQJ�JUDSKLcV�RI�OLQHDU�IXQcWLRQV�LQ�&DUWHVLDQ�&DUWHVLDQ�cRRUGLQDWH�
V\VWHP��

.H\ZRUGV��)DcLOLWDWHV�XQGHUVWDQGLQJ�DQG�OHDUQLQJ��*HR*HEUD��SRLQW�cRRUGLQDWHV��OLQHDU�IXQcWLRQ��cROODERUDWLYH�
OHDUQLQJ�

�

892'�
8�VDYUHPHQRP�GREX�LQIRUPDcLRQLK�L�NRPXQLNDcLRQLK�

WHKQRORJLMD��SUHG�REUD]RYQL� SURcHV�VH�SRVWDYOMDMX�QRYL�
]DKWHYL�XVPHUHQL�ND�RVSRVREOMDYDQMX�XþHQLND�]D�DNWLYQR�
NRULãüHQMH�VDYUHPHQLK�WHKQRORJLMD��2YDM�cLOM�MH�PRJXüH�
RVWYDULWL�DNR�VH�X�QDVWDYQRP�SURcHVX�NRULVWH�VDYUHPHQL�
SULVWXSL�ED]LUDQL�QD�QRYLP�WHKQRORJLMDPD�X]�DGHNYDWQH�
SHGDJRãNH�PHWRGH��$EX�%DNDU��$\XE��)DX]L� L�7DUPL]L��
������ 0DQHQRYD�� 6NXWLO� L� =LNO�� ������� 1RYR� GLJLWDOQR�
GRED� ]DKWHYD� PRGHUQH� QDVWDYQLNH� SULSUHPOMHQH� GD�
NRULVWH�VDYUHPHQH�WHKQRORJLMH�L�VSRVREQH�GD�LK�SULPHQH�
X� QDVWDYQRP� SURcHVX� X� cLOMX� HILNDVQLMHJ� SRGXþD
�.LP�� ������ 5XWKYHQ�� ������� 6WXGLMH� SRND]XMX� GD�
XSRWUHED� LQIRUPDcLRQLK� L� NRPXQLNDcLRQLK� WHKQRORJLMD�

LQWHJULVDQLK� X� QDVWDYQH� DNWLYQRVWL�� SR]LWLYQR� XWLþH� QD�
SURcHV� PLãOMHQMD� NRG� XþHQLND� VWLPXOLãXüL� NUHDWLYQR�
UD]PLãOMDQMH� �$OOHJUD�� &KLIDUL� L� 2WWDYLDQR�� ������
9LDPRQWH���������
,QWHJUDcLMD� VDYUHPHQLK� WHKQRORãNLK� GRVWLJQXüD� X�

QDVWDYQH� SURcHVH� SULYODþL� VYH� YHüH� LQWHUHVRYDQMH�
QDVWDYQLND� PDWHPDWLNH�� 1RYH� WHKQRORJLMH� VX� ]QDWQR�
SURãLULOH� VNXS� QDVWDYQLK� VUHGVWDYD� X� REUD]RYDQMX�� 8�
REODVWL�PDWHPDWLNH��WRNRP�SRVOHGQMLK�GHcHQLMD��GRãOR�MH�
GR� QDJORJ� UD]YRMD� GLQDPLþNLK� VRIWYHUVNLK� SDNHWD��
=QDþDMQR� PHVWR� X� REUD]RYDQMX� GRELOL� VX� PDWHPDWLþNL�
SDNHWL� &DEUL� *HRPHWU\�� *HRPHWHU
V� 6NHWcKSDG� L�
*HR*HEUD�� ,VSLWLYDQMHP�HILNDVQRVWL�XþHQMD�PDWHPDWLNH�
NRULãüHQMHP�PDWHPDWLþNLK�VRIWYHUVNLK�SDNHWD��EDYLOL�VX�
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VH� PQRJREURMQL� QDXþQLcL� þLMH� UH]XOWDWH� MH� NRULVQR�
XSR]QDWL� �%R]NXUW� L� 5XWKYHQ�� ������'RUXN�� $NWXPHQ� L
$\WHNLQ�� ������ 'LNRYLü�� ������ )LJXHLUD�6DPSDLR�� GR
6DQWRV� L� &DUULMR� ������ *DUcLD�� ������ +RKHQZDUWHU� L�
)XcKV�� ������ +RKHQZDUWHU�� +RKHQZDUWHU� L� /DYLc]D��
������5XWKYHQ��+HQQHVV\�L�'HDQH\��������6DKD��$\XE�L�
7DUPL]L�� ������ 7DNDþL�� 6WDQNRY� L� 0LODQRYLc�� ������
=HQJLQ��)XUNDQ�L�.XWOXcD���������
3UREOHP�LVWUDåLYDQMD�X�RYRP�UDGX�MH�HILNDVQRVW�XþHQMD�

HOHPHQDWD� DQDOLWLþNH� JHRPHWULMH� X� 'HNDUWRYRP�
SUDYRXJORP� NRRUGLQDWQRP� VLVWHPX� NRULãüHQMHP�
VDYUHPHQLK� WHKQRORJLMD� X� REUD]RYDQMX�� 3UHGYLÿHQL�
QDVWDYQL� VDGUåDML� VX� REUDÿLYDQL� L� SUDNWLNRYDQL� QD�
UDþXQDULPD� SRPRüX� VRIWYHUVNRJ� SDNHWD� *HR*HEUD��
,VWUDåLYDQMH�MH�YUãHQR�X�RVQRYQRM�ãNROL�Ä6WHYDQ�6UHPDc³�
X� %HRJUDGX� WRNRP� ãNROVNH� ��������� JRGLQH��
2EXKYDüHQH�VX�QDVWDYQH�MHGLQLcH�NRMH�VH�REUDÿXMX�X����
L����UD]UHGX��8þHQLcL����UD]UHGD�VX�VH�EDYLOL�SULND]LYDQMHP�
WDþDND� X� 'HNDUWRYRP� SUDYRXJORP� NRRUGLQDWQRP�
VLVWHPX� D� XþHQLcL� ��� UD]UHGD� SULND]LYDQMHP� L� þLWDQMHP�
JUDILND� OLQHDUQLK�IXQNcLMD��8�RED�UD]UHGD�VPR�IRUPLUDOL�
HNVSHULPHQWDOQX� L� NRQWUROQX� JUXSX� UDGL� XSRUHÿLYDQMD�
UH]XOWDWD�� SUL� þHPX� VX� VDPR� HNVSHULPHQWDOQH� JUXSH�
UDGLOH� X]� NRPSMXWHUVNX� SRGUãNX�� 8� HNVSHULPHQWDOQLP�
JUXSDPD� XþHQLcL� VX� RUJDQL]RYDQL� X� PDQMH� WURþODQH�
JUXSH�UDGL�VDUDGQLþNRJ�XþHQMD�NRMH�MH�SUHSRUXþHQR�RG�
VWUXþQMDND�X�REUD]RYDQMX�NDR� MHGQD�RG�QDMQDSUHGQLMLK�
DODWNL� ]D� SREROMãDQMH� SRGXþDYDQMD� L� XþHQMD� �*RPH]� L�
3DVVHULQL�� ������ /DDO� L� *KRGVL�� �������3RVWXSDN� L�RSLV�
LVWUDåLYDQMD� L]ORåHQL� VX� X� 2GHOMNX� ��� 1DNRQ� ]DYUãHQH�
REUDGH� QDVWDYQLK� MHGLQLcD� L]YUãHQR� MH� WHVWLUDQMH� VYLK�
XþHQLND��'RELMHQL�UH]XOWDWL�VX�DQDOL]LUDQL�D�QMLKRY�SULND]�
VD�DQDOL]RP�L�SRUHÿHQMHP�SULORåHQ�MH�X�2GHOMNX����8�RED�
UD]UHGD�UH]XOWDWL�HNVSHULPHQWDOQH�JUXSH�VX�ELOL�EROML�RG�
UH]XOWDWD�X�NRQWUROQRM�JUXSL��

0(72'2/2*,-$�,675$ä,9$1-$�
8SR]QDYDQMH� XþHQLND� VD� JHRPHWULMVNLP� REMHNWLPD� X�

'HNDUWRYRP�SUDYRXJORP�NRRUGLQDWQRP�VLVWHPX��X�6UELML�
VH� SR� QDVWDYQRP�SODQX�REDYOMD�X� ��� UD]UHGX� RVQRYQH�
ãNROH�� 3UHGYLÿHQD� VX� XNXSQR� �� þDVD� ]D� REUDGX� L�
YHåEDQMH� SUHGVWDYOMDQMD� WDþDND�� L]UDþXQDYDQMD�
UDVWRMDQMD�L]PHÿX�GYH�WDþNH�L�RGUHÿLYDQMD�VUHGLãWD�GXåL�
X�'HNDUWRYRM�UDYQL��1DVWDYQLcL�VX�RYX�PDWHULMX�UHGRYQR�
REUDÿLYDOL� SRPRüX� WDEOH�� NUHGH� L� SRVWHUD�� 8� cLOMX�
SREROMãDQMD�HILNDVQRVWL�XþHQMD�RYH�PDWHULMH�RUJDQL]RYDOL�
VPR�LVWUDåLYDQMH�NRMH�MH�REXKYDWLOR�GYH�JUXSH�XþHQLND����
UD]UHGD��HNVSHULPHQWDOQX�L�NRQWUROQX��NRMH�VX�SULPHQRP�
UD]OLþLWLK� QDVWDYQLK� VUHGVWDYD� REUDÿLYDOH� SUHGYLÿHQR�
JUDGLYR�� 8� HNVSHULPHQWDOQRM� JUXSL� VPR� RUJDQL]RYDOL�
QDVWDYX�SXWHP�UDþXQDUD�L�VRIWYHUVNRJ�SDNHWD�*HR*HEUD�
GRN� VX� XþHQLcL� X� NRQWUROQRM� JUXSL� UDGLOL� X� XþLRQLcL� X]�
SRPRü� QDVWDYQLND�� WDEOH�� NUHGH� L� VOLNRYQLK� SULND]D�
2GHOHQMD� ��� L� ��� VX� þLQLOD� HNVSHULPHQWDOQX� JUXSX� ����
XþHQLND��GRN�VX�XþHQLcL�����L����þLQLOL�NRQWUROQX�JUXSX�����
XþHQLN��� 3UL� IRUPLUDQMX� HNVSHULPHQWDOQH� L� NRQWUROQH�
JUXSH� UXNRYRGLOL� VPR� VH� SULQcLSRP� SULEOLåQR� LVWH�
SURVHþQH� RcHQH� L]� PDWHPDWLNH� L� SULEOLåQR� LVWRJ� EURMD�
XþHQLND� X� JUXSDPD�� 8� cLOMX� QHJRYDQMD� L� RVWYDULYDQMD�
VDUDGQLþNLK� RGQRVD� PHÿX� XþHQLcLPD�� X�
HNVSHULPHQWDOQRM�JUXSL�VPR�IRUPLUDOL����WURþODQLK�L�GYH�
þHWYRURþODQH� VDUDGQLþNH� JUXSH� NRMH� VX� þLQLOL� XþHQLcL�
UD]OLþLWRJ�QLYRD�PDWHPDWLþNRJ�]QDQMD��7DNYH�JUXSH� VX�
SUHSRUXþHQH�RG�LVWUDåLYDþD�HILNDVQRJ�XþHQMD��&KDL��/LQ��
6R�L�&KHDK��������'RRO\���������8�VDUDGQLþNRP�XþHQMX�
VYL�XþHQLcL�LPDMX�VYRMH�]DGXåHQMH�L�RGJRYRUQRVW��8þHQLcL�

NRML� QLVX� UD]XPHOL�PDWHULMX� SRVWDYOMDMX�SLWDQMD�� XþHQLcL�
NRML� VX�UD]XPHOL� LP�SRPDåX�GD�VKYDWH� L� WLPH�XWYUÿXMX�
VYRMH�]QDQMH��6DUDGQLþNLP�XþHQMHP�VH�UD]YLMD�WLPVNL�UDG�
L�RGJRYRUQRVW�X�UDGX��MHU�MH�VYDNL�SRMHGLQDc�RGJRYRUDQ�
QH� VDPR� ]D� VRSVWYHQR� XþHQMH� YHü� L� ]D� XþHQMH� RVWDOLK�
þODQRYD�X�JUXSL��8�cLOMX�RVWYDULYDQMD�GREULK�VDUDGQLþNLK�
RGQRVD�� XþHQLcLPD� MH� GR]YROMHQR� GD� VH� VDPRVWDOQR�
JUXSLãX�� X]� SRãWRYDQMH� SULQcLSD� UD]OLþLWRJ� QLYRD�
PDWHPDWLþNRJ� ]QDQMD� PHÿX� þODQRYLPD� JUXSH�� MHU� MH�
GREUD�VDUDGQLþND�YH]D�SUHGXVORY�]D�HILNDVQR�VDUDGQLþNR�
XþHQMH��'RJUX�L�.DOHQGHU���������
1D�SRþHWNX�SUYRJ�þDVD�]D�XþHQLNH�X�HNVSHULPHQWDOQRM�

JUXSL�RUJDQL]RYDQ�MH�NUDWDN����WR�PLQXWQL�WUHQLQJ�UDGD�
VD�*HR*HEURP��=DWLP�VX�XþHQLcL�XSR]QDWL�VD�RVQRYQLP�
SRMPRYLPD� X� 'HNDUWRYRP� SUDYRXJORP� NRRUGLQDWQRP�
VLVWHPX� �.RRUGLQDWQLP�RVDPD��NRRUGLQDWDPD� WDþDND�� L
QMLKRYLP�SUHGVDWYOMDQMHP�SRPRüX�*HR*HEUH��'R�NUDMD�
þDVD� XþHQLcL� VX� YHåEDOL� cUWDQMH� WDþDND� X� 'HNDUWRYRM�
UDYQL��7DþNH�þLMD�MH�MHGQD�NRRUGLQDWD���SUHGVWDYOMDOH�VX�
SUREOHP�]D�XþHQLNH�MHU�QLVX�VLJXUQL�JGH�VH�RQH�QDOD]H��
8�cLOMX�UD]MDãQMDYDQMD�WDNYLK�GLOHPD�XþHQLcLPD�MH�]DGDW�
]DGDWDN� GD� QDcUWDMX� �� WDþDND� X�*HR*HEUL� L� GD� QDNRQ�
VYDNH�XcUWDQH� WDþNH�REUDWH�SDåQMX�QD�SRGDWDN�NRML� VH�
SRMDYLR� X� DOJHEDUVNRP� GHOX�� *HR*HEUD� NDR� GLQDPLþNL�
VRIWYHU�RGPDK�QDNRQ�XQRãHQMD�WDþNH�X�JUDILþNRP�GHOX��
SULND]XMH�X�DOJHEDUVNRP�GHOX�NRRUGLQDWH�XQHWH�WDþNH�ãWR�
MH�XþHQLcLPD�RPRJXüDYDOR�LQWHUDNWLYQR�XþHQMH��=DWLP�VX�
XþHQLcL� VDPRLQLcLMDWLYQR� XcUWDYDOL� WDþNH�� ]DSLVLYDOL� QD�
SDSLUX�QMLKRYH�NRRUGLQDWH�L�XSRUHÿLYDOL�VD�NRRUGLQDWDPD�
XSLVDQLP� X� DOJHEDUVNRP� GHOX�� ,QWHUDNWLYQL� UDG� NRML�
RPRJXüXMH�*HR*HEUD� SRPRJDR� MH� XþHQLcLPD� GD�XRþH�
VYRMH� JUHãNH� L� GD� LK� NRULJXMX�� 2QL� VX� LPDOL� RGPDK�
SRYUDWQX� LQIRUPDcLMX� R� NRUHNWQRVWL� VYDNRJ� VYRJ�
]DNOMXþND�R�NRRUGLQDWDPD�WDþDND�NRMH�VX�SULND]DQH�QD�
HNUDQX��7R� MH� RPRJXüLOR� XþHQLcLPD�GD� VH� YUDWH� NRUDN
QD]DG��UD]PLVOH�R�VYRMLP�]DNOMXþcLPD�L�NRULJXMX�SRJUHãQR�
VKYDüHQR��
1D�GUXJRP�þDVX�XþHQLcL� VX�RGUHÿLYDOL�GXåLQX�GXåL�X�

'HNDUWRYRM� UDYQL�� 1D� SRþHWNX� þDVD� RG� XþHQLND� MH�
]DKWHYDQR� GD� QDcUWDMX� WDþNH� $������� L� %������� SD� GD�
VDPRVWDOQR�� XRþDYDQMHP� UD]GDOMLQH� L]PHÿX� WDþDND��
RGUHGH� GXåLQX� � GXåL� $�%��� 3RVWXSDN� MH� SRQRYOMHQ� ]D�
QHNROLNR�SDURYD�WDþDND���=DWLP�MH�RG�XþHQLND�]DKWHYDQR�
GD�QDcUWDMX�WDþNH�$������ L�%������ L�RGUHGH�GXåLQX�GXåL�
$%��.RPHQWDUL�XþHQLND�ELOL� VX��ÄNDNR�üHPR�VDGD�RYR³��
ÄRYR�QH�PRåH� GD� VH�XUDGL³� L� WRPH� VOLþQR��.DGD� LP� MH�
QDVWDYQLcD� UHNOD� GD� QDcUWDMX� WDþNX� &������ SRMHGLQL�
XþHQLcL�VX�SRþHOL�GD�XRþDYDMX�SUDYRXJOL�WURXJDR�X�NRPH�
MH�PRJXüH�RGUHGLWL�GXåLQH�GXåL�$&�L�%&��QD�SUHWKRGQR�
XYHåEDQ� QDþLQ�� D� ]DWLP� L� GXåLQX� GXåL� $%� SULPHQRP�
3LWDJRULQH�WHRUHPH��'R�NUDMD�þDVD�UDÿHQL�VX�]DGDcL�VD�
RGUHÿLYDQMHP�GXåLQH�GXåL��
1D� WUHüHP� þDVX� XþHQLcL� VX� RGUHÿLYDOL� VUHGLãWH� GXåL��

QDMSUH� GXåL� NRMH� VH� QDOD]H� QD� NRRUGLQDWQLP� RVDPD� D�
]DWLP�L�SURL]YROMQH�GXåL�X�'HNDUWRYRM�UDYQL��6OLND��D���
7RNRP� L]UDGH� ]DGDWDND� XþHQLcL� X� JUXSL� VX� PHQMDOL�

]DGXåHQMD�� 1HNL� VX� cUWDOL� WDþNH� QD� SDSLUX�� GUXJL� X�
*HR*HEUL�� WUHüL� VX� RGUHÿLYDOL� RQR� ãWR� VH� ]DKWHYDOR� X�
]DGDWNX�� =DWLP� VX� ]DMHGQR� SURYHUDYDOL� UH]XOWDW� SD�
PHQMDOL� ]DGXåHQMD� X� QDUHGQRP� ]DGDWNX�� 5D]JRYRUL� VD�
XþHQLcLPD�QDNRQ�þDVRYD�VX�SRND]DOL�GD�MH�QMLPD�RYDNDY�
QDþLQ� XþHQMD� LQWHUHVDQWDQ�� ]D� QHNH� MH� ELR� L� ]DEDYDQ��
,VND]LYDOL�VX�GD�LP�MH�RþLJOHGDQ�SULVWXS�X�XSR]QDYDQMX�
QRYLK� SRMPRYD� RODNãDR� UD]XPHYDQMH� L� SULKYDWDQMH� WLK�



Educa, časopis za obrazovanje, nauku i kulturu Godina XI, broj 11

223

SRMPRYD�L�GD�LP�MH�YHüL�EURM�XUDÿHQLK�SULPHUD�SRPRJDR�
GD�QD�þDVX�RYODGDMX�SUHGYLÿHQRP�PDWHULMRP��
1D�þHWYUWRP�þDVX�L]YUãHQR�MH�REQDYOMDQMH�L�XWYUÿLYDQMH�

SUHÿHQRJ�JUDGLYD��SXWHP�UD]QLK�]DGDWDND��QD�SUHWKRGQR�
RSLVDQ�QDþLQ���
8þHQLcL�L]�NRQWUROQH�JUXSH�VX�REUDÿLYDQMH�L�YHåEDQMH�

RYH�PDWHULMH�REDYLOL�SRPRüX�WDEOH�L�SRVWHUD�SUL�þHPX�MH�
QD� þHWYUWRP� þDVX� WDNRÿH� L]YUãHQR� REQDYOMDQMH� L�
XWYUÿLYDQMH�JUDGLYD���
1D� SHWRP� þDVX� L]YUãHQD� MH� SURYHUD� ]QDQMD� SXWHP�

NRQWUROQH�YHåEH�X�REH�JUXSH��6YL�XþHQLcL�VX�NRQWUROQX�
YHåEX�UDGLOL�VDPRVWDOQR��X�XþLRQLcL��8�SUYRP�]DGDWNX�RG�
XþHQLND� MH� WUDåHQR� GD� SURþLWDMX� NRRUGLQDWH� WDþDND� QD�
VOLcL�� 8� GUXJRP� ]DGDWNX� MH� WUDåHQR� GD� X� 'HNDUWRYRP�
SUDYRXJORP� NRRUGLQDWQRP� VLVWHPX� QDcUWDMX� WDþNH�
]DGDWH� VYRMLP� NRRUGLQDWDPD�� 8� WUHüHP� ]DGDWNX� MH�
WUHEDOR�RGUHGLWL�GXåLQH�GYH�GXåL�RG�NRMLK�VH�SUYD�QDOD]LOD�
QD� NRRUGLQDWQRM� RVL� D� GUXJD� X� SUYRP� NYDGUDQWX�
'HNDUWRYH� UDYQL�� 8� þHWYUWRP� ]DGDWNX� VH� ]DKWHYDOR�
RGUHÿLYDQMH� VUHGLãWD� GXåL� L]� SUHWKRGQRJ� ]DGDWND��
5H]XOWDWL�UDGD�XþHQLND�VX�SULORåHQL�L�DQDOL]LUDQL�X�2GHOMNX�
���
8SR]QDYDQMH�XþHQLND�VD�OLQHDUQLP�IXQNcLMDPD�X�6UELML�

SRþLQMH�X���� UD]UHGX�RVQRYQH�ãNROH��3UHGYLÿHQR� MH�GD�
WRNRP����þDVRYD����þDVRYD�REUDGH�L���þDVRYD�YHåEDQMD��
XþHQLcL� QDXþH� cUWDQMH� JUDILND� OLQHDUQH� IXQNcXMH��
RGUHÿLYDQMH� QXOH�� SUHVHND� JUDILND� VD� \�RVRP�� ]QDND�
WRND� IXQNcLMH� L� � þLWDQMH� QMHQRJ� JUDILND�� 1D� RVQRYX�
GXJRJRGLãQMHJ� LVNXVWYD� X� QDVWDYL� PDWHPDWLNH�� VWHNOL
VPR�XWLVDN�GD�MH� LVSLWLYDQMH�RVRELQD�OLQHDUQH�IXQNcLMH�L�
cUWDQMH� QMHQRJ� JUDILND� MHGQD� RG� QDMWHåLK� REODVWL� ]D
XþHQLNH��QH�VDPR�X����UD]UHGX�RVQRYQH�ãNROH�YHü�L�X����
UD]UHGX� VUHGQMH� ãNROH� NDGD� VH� RYD� REODVW� SRQRYR�
REUDÿXMH�VD�GRGDWQLP�]DKWHYLPD��
'D� EL� XþLQLOL� XþHQMH� ODNãLP� L� HILNDVQLMLP� RUJDQL]RYDOL�

VPR� LVWUDåLYDQMH� VOLþQR� LVWUDåLYDQMX� REDYOMHQRP� X� ���
UD]UHGX� L�RSLVDQRP�X�SUHWKRGQRP�GHOX��)RUPLUDOL�VPR�
HNVSHULPHQWDOQX� L� NRQWUROQX� JUXSX� XþHQLND� SR� LVWLP�
SULQcLSLPD� NDR� X� ��� UD]UHGX� L� VD� LVWLP� QDþLQRP� UDGD��
(NVSHULPHQWDOQX� JUXSX� VX� þLQLOL� XþHQLcL� ��� L� ��� ����
XþHQLND��D�NRQWUROQX�XþHQLcL�����L��������XþHQLND���=ERJ�
SRVWRMDQMD�VDPR�MHGQH�XþLRQLcH�VD�UDþXQDULPD��NDELQHWD�
]D� LQIRUPDWLNX�� L� QMHQH� ]DX]HWRVWL�� QLMH� ELOR� PRJXüH�
RUJDQL]RYDWL� VYH� þDVRYH� ]D� HNVSHULPHQWDOQX� JUXSX� X�

NDELQHWX��2GOXþHQR�MH�GD�HNVSHULPHQWDOQD�JUXSD�REDYL�
�� þDVRYD� REUDGH� X� XþLRQLcL� L� �� þDVRYD� YHåEDQMD� X�
NDELQHWX� VD� UDþXQDULPD� GRN� üH� NRQWUROQD� JUXSD� VYH�
þDVRYH�REDYLWL�X�XþLRQLcL��3R�]DYUãHWNX�REUDGH�L�YHåEDQMD�
SUHGYLÿHQ�MH�MHGDQ�þDV�]D�SURYHUX�VWHþHQLK�]QDQMD�X�REH�
JUXSH���
1D�SRþHWNX�SUYRJ�þDVD�XþHQLcL�HNVSHULPHQWDOQH�JUXSH�

VX� XSR]QDWL� VD� UDGRP� X� *HR*HEUL� D� SRWRP� VX� GRELOL�
]DGDWDN�GD�VDPRVWDOQR��EH]�SRPRüL�*HR*HEUH��QDcUWDMX�
JUDILN�IXQNcLMH�\� ��[���L�RGUHGH�QMHQ�SUHVHN�VD�[�RVRP�
L�\�RVRP��1DNRQ����PLQXWD�UDGD�QD�SDSLUX��GDWX�IXQNcLMX�
VX�XQHOL� X�*HR*HEUX� L� X� JUDILþNRP�GHOX� HNUDQD�GRELOL�
QMHQ� JUDILN�� =DWLP� VX� SURYHUDYDOL� WDþQRVW� VYRJ� UDGD��
9HüLQD�JUXSD�QLMH�LPDOD�WDþDQ�JUDILN�IXQNcLMH��3UHVHN�VD�
[�RVRP�WDNRÿH�QLMH�ELR�GREUR�RGUHÿHQ�NRG�YHüLQH�JUXSD�
SD� MH� L]YUãHQR� NRULJRYDQMH� XUDÿHQRJ� ]DGDWND�� 'UXJL�
]DGDWDN�� XUDÿHQ� VD� LVWLP� ]DKWHYLPD� NDR� L� SUYL�� ]D�
IXQNcLMX� � \�  � �[í�� LPDR� MH� YLãH� WDþQLK� UHãHQMD��
8þHQLcLPD� MH� SUYL� JUDILN� IXQNcLMH� QDcUWDQ� X� *HR*HEUL�
SRPRJDR�GD�VKYDWH�NDNR�MH�LVSUDYQR�SRVWXSDWL���
1D�GUXJRP�þDVX�QDVWDYOMHQ�MH�UDG�VD�SUHWKRGQRJ�þDVD��

8þHQLcLPD�MH�VDYHWRYDQR�GD�X�VYRMRM�JUXSL�L]YUãH�SRGHOX�
SRVOD� ±� MHGDQ� XþHQLN� MH� RGUHÿLYDR� SUHVHN� IXQNcLMH� VD�
NRRUGLQDWQLP� RVDPD�� GUXJL� cUWDR� JUDILN� IXQNcLMH� QD�
SDSLUX� D� WUHüL� X� *HR*HEUL�� 'YH� JUXSH� VX� LPDOH� SR� ��
XþHQLND�SD�MH�NRG�QMLK�UD]GYRMHQR�RGUHÿLYDQMH�SUHVHND�
IXQNcLMH�VD�NRRUGLQDWQLP�RVDPD��1DNRQ�XYLGD�X�JUDILN�
IXQNcLMH� X� JUDILþNRP� GHOX� *HR*HEUH�� XþHQLcL� VX�
NRULJRYDOL� VYRMH� JUHãNH� LOL� SRWYUGLOL� WDþQRVW� VYRMLK�
]DNOMXþDND�� &LOM� MH� ELR� GD� XþHQLcL� XþH� X]� SRPRü�
*HR*HEUH��.DNR�VX�RGPDK�GRELMDOL�SRYUDWQX�LQIRUPDcLMX�
R�NRUHNWQRVWL� VYRJ�]DNOMXþND��PRJOL�VX�GD�XþH�NDNR�MH�
LVSUDYQR�UDGLWL���
7RNRP� SUYLK� �� þDVRYD� YHåEDQMD� XþHQLcL� VX� PHQMDOL�

XORJH� X� VYRMLP� JUXSDPD�� 8þHQLcLPD� NRML� VX� LPDOL�
SRWHãNRüH�X�UDGX�SRPDJDOL�VX�RVWDOL�þODQRYL�JUXSH��7DNR�
VX�VYL�SURãOL�NUR]�VYH�ID]H�UHãDYDQMD�]DGDWND��1DcUWDOL�VX�
��� JUDILND� IXQNcLMD�� RGUHÿLYDOL� QXOX� IXQNcLMH�� SUHVHN�
JUDILND� � VD� \�RVRP�� WRN� L� ]QDN� IXQNcLMH�� LVSLWLYDOL�
SULSDGQRVW�GDWH�WDþNH�JUDILNX� IXQNcLMH��þLWDOL�VD�JUDILND�
WUDåHQH� SRGDWNH�� 'RN� VX� XþHQLcL� UDGLOL� X� JUXSDPD�
QDVWDYQLcD�PDWHPDWLNH�MH�ELOD�SRUHG�QMLK��PRWLYLãXüL�LK�L�
RGJRYDUDMXüL�QD�QMLKRYD�SLWDQMD��3ULPHUL�QMLKRYRJ�UDGD�
VD� JUDILcLPD� IXQNcLMD� L� � LVSLWLYDQMHP� SULSDGQRVWL� WDþNH�
JUDILNX�IXQNcLMH�GDWL�VX�QD�6OLcL��E���

�

 

6OLND����6UHGLãWH�GXåL��JUDILcL�OLQHDUQLK�IXQNcLMD�L�SULSDGQRVW�WDþNH�JUDILNX�X�*HR*HEUL��

�
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�
1D� ��� þDVX� YHåEDQMD� L]YUãHQR� MH� REQDYOMDQMH� L�

XWYUÿLYDQMH�SUHÿHQRJ�JUDGLYD�SXWHP�UD]QLK�]DGDWDND�QD�
SUHWKRGQR�RSLVDQ�QDþLQ���
8þHQLcL�L]�NRQWUROQH�JUXSH�VX�REUDÿLYDQMH�L�YHåEDQMH�

RYH�PDWHULMH� REDYLOL� X� XþLRQLcL�� UDGHüL� VD� QDVWDYQLcRP�
PDWHPDWLNH�SRPRüX�WDEOH�L�NUHGH��
1D�����þDVX�L]YUãHQD�MH�SURYHUD�]QDQMD�VYLK�XþHQLND�

SXWHP� NRQWUROQH� YHåEH�� X� XþLRQLcL� EH]� NRPSMXWHUVNH�
SRGUãNH��8� SUYRP�]DGDWNX� MH� ]DKWHYDQR� GD� VH�QDcUWD�
JUDILN�]DGDWH� IXQNcLMH��X�GUXJRP�GD�VH�RGUHGH�SUHVHcL�
GDWH�IXQNcLMH�VD�NRRUGLQDWQLP�RVDPD��8�WUHüHP�]DGDWNX�
MH�]DKWHYDQR�GD�VH�DQDOL]LUD�WRN�GDWH�OLQHDUQH�IXQNcLMH�L�
LVSLWD�SULSDGQRVW�GDWH�WDþNH�QMHQRP�JUDILNX��8�þHWYUWRP�
]DGDWNX�MH�GDW�JUDILN�IXQNcLMH�L�WUDåHQR�MH�GD�VH�RGUHGL�
IXQNcLMD� þLML� MH�JUDILN�QDcUWDQ�� 3UL� WRP� VX�SRQXÿHQD� ��
RGJRYRUD� PHÿX� NRMLPD� MH� WUHEDOR� SURQDüL� WDþDQ�
RGJRYRU��5H]XOWDWL�UDGD�XþHQLND�VX�SULORåHQL�X�2GHOMNX�
���

5(Z8/7$7,�,�',6.86,-$�
8� VHGPRP� UD]UHGX�� QD� NRQWUROQRP� ]DGDWNX�� WDþQR�

XUDÿHQ�SUYL�]DGDWDN�YUHGQRYDQ�MH�VD����ERGRYD��=DGDWR�
MH� �� WDþDND�� VYDNL� WDþDQ� RGJRYRU� GRQRVLR� MH� �� ERGD��
'UXJL�]DGDWDN�MH�YUHGQRYDQ�VD����ERGRYD��]DGDWR�MH���
WDþDND�� VYDNL� WDþDQ� RGJRYRU� GRQRVLR� MH� �� ERGD�� 7UHüL�
]DGDWDN�MH�GRQRVLR����ERGRYD����ERGD�]D�GXåLQX�GXåL�QD�
NRRUGLQDWQRM�RVL�L����ERGRYD�]D�GUXJX�GDWX�GXå��ýHWYUWL�
]DGDWDN�MH�YUHGQRYDQ�VD����ERGRYD����]D�VUHGLãWH�GXåL�
QD�NRRUGLQDWQRM�RVL�L����]D�VUHGLãWH�GUXJH�GDWH�GXåL���
8�7DEHOL��SULND]DQL�VX�UH]XOWDWL�GRELMHQL�QD�NRQWUROQRP�

]DGDWNX�� 3ULOLNRP� ERGRYDQMD� ]DGDWDND� YUHGQRYDQR� MH�
VYH�ãWR� MH�X�]DGDWNX�GREUR�XUDÿHQR��2G����XþHQLND�X�
HNVSHULPHQWDOQRM� JUXSL� SUYL� ]DGDWDN� MH� NRPSOHWQR�
XUDGLOR� ��� XþHQLND�� ��� XþHQLND� MH� SRVWLJOR� RG� �� GR� ��
ERGRYD� L�QHPD�XþHQLND�VD���ERGRYD��'UXJL�]DGDWDN�MH�
NRPSOHWQR�XUDGLOR����XþHQLND�����XþHQLND�MH�SRVWLJOR�RG�
�� GR� ��� ERGRYD� L� QHPD� XþHQLND� VD� �� ERGRYD�� 7UHüL�
]DGDWDN�MH�NRPSOHWQR�XUDGLOR����XþHQLND����XþHQLND�MH�
SRVWLJOR���ERGD�����XþHQLND�RG���GR����ERGRYD�L�QHPD�
XþHQLND� VD� �� ERGRYD�� ,� X� þHWYUWRP� ]DGDWNX� QHPD�
XþHQLND�VD���ERGRYD����XþHQLND�MH�SRVWLJOR���ERGD�����
XþHQLND�RG���GR����ERGRYD� L����XþHQLND�MH�NRPSOHWQR�
XUDGLOR�]DGDWDN��2G����XþHQLND�X�NRQWUROQRM�JUXSL�SUYL�

]DGDWDN�MH�NRPSOHWQR�XUDGLOR����XþHQLND�����XþHQLND�MH�
SRVWLJOR�RG���GR���ERGRYD�L���XþHQLND�LPDMX���ERGRYD��
'UXJL� ]DGDWDN� MH� NRPSOHWQR� XUDGLOR� �� XþHQLND�� ���
XþHQLND�MH�SRVWLJOR�RG���GR����ERGRYD�L���XþHQLND�LPDMX�
��ERGRYD��7UHüL�]DGDWDN�MH�NRPSOHWQR�XUDGLOR���XþHQLND��
�� XþHQLND� MH� SRVWLJOR��� ERGD�� ��� XþHQLND�RG��� GR� ���
ERGRYD�L���XþHQLND�LPDMX���ERGRYD��ýHWYUWL�]DGDWDN�MH�
NRPSOHWQR� XUDGLOR� �� XþHQLND�� �� XþHQLND� MH� SRVWLJOR� ��
ERGD�����XþHQLN�RG���GR����ERGRYD�L���XþHQLND�LPDMX���
ERGRYD��
3URVHþDQ� EURM� ERGRYD� X� HNVSHULPHQWDOQRM� JUXSL� X�

SUYRP�]DGDWNX� ELR� MH� ������ X� GUXJRP�������X� WUHüHP�
������X�þHWYUWRP������L�X�cHORP�WHVWX��������8�NRQWUROQRM�
JUXSL�SURVHþDQ�EURM�ERGRYD�X�SUYRP�]DGDWNX�ELR�MH�������
X�GUXJRP�������X�WUHüHP�������X�þHWYUWRP�������X�cHORP�
WHVWX� ������� 'RELMHQL� UH]XOWDWL� SRND]XMX� GD� MH�
HNVSHULPHQWDOQD� JUXSD� ELOD� XVSHãQLMD� RG� NRQWUROQH� X�
SURVHNX� ]D� ����� ERGRYD� SR� XþHQLNX�� $NR� SRJOHGDPR�
JUDILþNL� SULND]� RYLK� UH]XOWDWD� XþLQDN� UDGD� SRPRüX�
UDþXQDUD�X�VDUDGQLþNLP�JUXSDPD�MH�MRã�RþLJOHGQLML��6OLND�
�D����
8� RVPRP� UD]UHGX� QD� NRQWUROQRP� ]DGDWNX� VYDNL�

]DGDWDN�MH�GRQRVLR�PDNVLPDOQR����ERGRYD�SUL�þHPX�MH�
YUHGQRYDQ� VYDNL� GHR� XUDÿHQRJ� ]DGDWND�� -HGLQR� X� ���
]DGDWNX�JGH�MH�WUHEDOR�]DRNUXåLWL�MHGDQ�RG���SRQXÿHQD�
RGJRYRUD��XþHQLcL�VX�GRELMDOL���LOL����ERGRYD�]DYLVQR�RG�
WRJD� GD� OL� VX� ]DRNUXåLOL� QHWDþDQ� LOL� WDþDQ� RGJRYRU�� 8�
7DEHOL�� SULND]DQL� VX� UH]XOWDWL� GRELMHQL� QD� NRQWUROQRP�
]DGDWNX�X����UD]UHGX��
2G����XþHQLND�X�HNVSHULPHQWDOQRM�JUXSL�SUYL�]DGDWDN�

MH�NRPSOHWQR�XUDGLOR����XþHQLND�����XþHQLND�GHOLPLþQR�L�
QHPD�XþHQLND�VD���ERGRYD��'UXJL�]DGDWDN�MH�NRPSOHWQR�
XUDGLOR����XþHQLND���GHOLPLþQR����L�QHPD�XþHQLND�VD���
ERGRYD��7UHüL�]DGDWDN�MH�NRPSOHWQR�XUDGLOR����XþHQLND��
GHOLPLþQR����L�WDNRÿH�QHPD�XþHQLND�VD���ERGRYD��ýHWYUWL�
]DGDWDN�MH�UHãLOR����XþHQLND��2G����XþHQLND�X�NRQWUROQRM�
JUXSL�SUYL�]DGDWDN�MH�NRPSOHWQR�XUDGLOR����XþHQLND�����
XþHQLND�VX�XUDGLOD�GHOLPLþQR�L���XþHQLND�LPDMX���ERGRYD��
'UXJL� ]DGDWDN� MH� NRPSOHWQR� XUDGLOR� ��� XþHQLND��
GHOLPLþQR����L���XþHQLND�LPDMX���ERGRYD��7UHüL�]DGDWDN�
MH� NRPSOHWQR� XUDGLOR� ��� XþHQLND�� GHOLPLþQR� ��� L� ���
XþHQLND� LPDMX���ERGRYD��ýHWYUWL� ]DGDWDN� MH�XUDGLOR����
XþHQLND��

�

7DEHOD����%URM�RVYRMHQLK�ERGRYD�QD�NRQWUROQRP�]DGDWNX�X����UD]UHGX�

*UXSD� 8NXSQR�
XþHQLND�

%URM�RVYRMHQLK�ERGRYD�

]DGDWDN� ]DGDWDN� ]DGDWDN� ]DGDWDN�

�� ��� RVWDOL� �� ��� RVWDOL� �� �� ��� RVWDOL� �� �� ��� RVWDOL�

(NVSHULPHQWDOQD� ��� �� ��� ��� �� ��� ��� �� �� ��� ��� �� �� ��� ���

.RQWUROQD� ��� �� ��� ��� �� �� ��� �� �� �� ��� �� �� �� ���
 

7DEHOD����%URM�RVYRMHQLK�ERGRYD�QD�NRQWUROQRP�]DGDWNX�X����UD]UHGX�

*UXSD� 8NXSQR�
XþHQLND�

%URM�RVYRMHQLK�ERGRYD�

]DGDWDN� ]DGDWDN� ]DGDWDN� ]DGDWDN�

�� ��� RVWDOR� �� ��� RVWDOR� �� ��� RVWDOR� �� ���

(NVSHULPHQWDOQD� ��� �� ��� ��� �� ��� ��� �� ��� ��� ��� ���

.RQWUROQD� ��� �� ��� ��� �� ��� ��� ��� ��� ��� ��� ���
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6OLND����3URVHþDQ�EURM�ERGRYD�SR�]DGDcLPD�X�HNVSHULPHQWDOQRM�L�NRQWUROQRM�JUXSL�X����L����UD]UHGX�

�
3URVHþDQ� EURM� ERGRYD� X� HNVSHULPHQWDOQRM� JUXSL� X�

SUYRP� ]DGDWNX� ELR� MH� ������ X� GUXJRP������� X� WUHüHP�
������X�þHWYUWRP�����L�X�cHORP�WHVWX��������8�NRQWUROQRM�
JUXSL�SURVHþDQ�EURM�ERGRYD�X�SUYRP�]DGDWNX�ELR�MH�������
X�GUXJRP�������X�WUHüHP�������X�þHWYUWRP������L�X�cHORP�
WHVWX� ������� 'RELMHQL� UH]XOWDWL� SRND]XMX� GD� MH�
HNVSHULPHQWDOQD� JUXSD� ELOD� XVSHãQLMD� RG� NRQWUROQH� X�
SURVHNX� ]D� ����� ERGRYD� SR� XþHQLNX�� $NR� SRJOHGDPR�
JUDILþNL�SULND]�RYLK�UH]XOWDWD�XþLQDN�UDGD�X�VDUDGQLþNLP�
JUXSDPD� X]� UDþXQDUVNX� SRGUãNX� MH� MRã� RþLJOHGQLML� L�
XRþOMLYLML��6OLND��E����

Z$./-8ý$.�
8SR]QDYDQMH�XþHQLND����L����UD]UHGD�RVQRYQH�ãNROH�VD�

SULND]LYDQMHP� WDþDND� L� JUDILND� OLQHDUQLK� IXQNcLMD� X
'HNDUWRYRP�SUDYRXJORP�NRRUGLQDWQRP�VLVWHPX�SRPRüX�
UDþXQDUD�L�*HR*HEUH�GDOR�MH�GREUH�UH]XOWDWH��8þHQLcL�VX�
GRåLYHOL�SULND]DQL�UDG�NDR�XþHQMH�NUR]�LJUX��8�UD]JRYRUX�
VD� QMLPD�QDNRQ� þDVRYD� VD]QDOL� VPR� GD� LP� MH� QDVWDYD�
PDWHPDWLNH� REDYOMHQD� X]� UDþXQDUVNX� SRGUãNX� ELOD�
YHRPD�LQWHUHVDQWQD�D�XþHQMH�QRYLK�SRMPRYD�]DEDYQR��
6DUDGQLþNL� UDG� X� HNVSHULPHQWDOQLP� JUXSDPD� GDR� MH�
WDNRÿH�GREUH�UH]XOWDWH��8þHQLcL�NRML�VX�EUåH�RYODGDYDOL�
SUHGYLÿHQRP� PDWHULMRP� REMDãQMDYDOL� VX� GUXJLP�
þODQRYLPD� JUXSH� ãWR� MH� GRSULQHOR� QMLKRYRP� EUåHP�
QDSUHGRYDQMX��5H]XOWDW�WRJD�VH�RJOHGD�X�þLQMHQLcL�GD�QL�
MHGDQ� XþHQLN� HNVSHULPHQWDOQH� JUXSH� X� RED� UD]UHGD�
QHPD���ERGRYD�QL�X�MHGQRP�]DGDWNX�GRN�MH�X�NRQWUROQLP�
JUXSDPD�ELOR�XþHQLND�VD���ERGRYD���
8þHQLcL����UD]UHGD�VX�X�LQWHUDNWLYQRP�UDGX�X�*HR*HEUL�

XþLOL� NRRUGLQDWH� WDþDND� X� 'HNDUWRYRM� UDYQL�� 'RELMDMXüL�
RGPDK� SRYUDWQX� LQIRUPDcLMX� R� NRUHNWQRVWL� VYRMLK�
]DNOMXþDND�PRJOL�VX�GD�NRULJXMX�SRJUHãQR�VKYDüHQR�L�GD�
EUåH�QDSUHGXMX��3RUHG�LQWHUDNWLYQRJ�UDGD�*HR*HEUD�LP�
MH� RPRJXüLOD� YL]XHOL]DcLMX� QRYLK� SRMPRYD�� =D�
RGUHÿLYDQMH�GXåLQH�SURL]YROMQH�GXåL�ELR�MH�GRYROMDQ�VDPR�
PDOL� SRGVWLcDM� RG� QDVWDYQLND� QDNRQ� þHJD� VX� XþHQLcL�
VDPRVWDOQR�GRãOL�GR�UHãHQMD���
5DGHüL� X� *HR*HEUL� XþHQLcL� ��� UD]UHGD� VX� LPDOL�

PRJXüQRVW�GD�GRELMX�QD�HNUDQX�JUDILN�IXQNcLMH�L�XSRUHGH�
JD� VD� VRSVWYHQLP� cUWHåRP�� 7R� LP� MH� RPRJXüDYDOR� GD�
RGPDK� XRþH� VYRMH� JUHãNH� L� SRPRüX� WDþQRJ� UHãHQMD�
QDXþH� LVSUDYQR� GD� UDGH� ]DGDWNH�� 7DNRÿH� LP� MH� UDG� X�
*HR*HEUL�RPRJXüLR�YHüL�EURM�XUDÿHQLK�]DGDWDND�ãWR�LP�
MH�SRPRJOR�GD�QD�þDVX�LPDMX�XYLG�X�PQRãWYR�UD]OLþLWLK�
JUDILND�IXQNcLMD���
8� RYRP� UDGX� SRND]DOL� VPR� NDNR� NRULãüHQMH�

VDYUHPDQLK� WHKQRORJLMD� SURL]YRGL� YLãHVWUXNX� NRULVW� X�

QDVWDYL�� 8þHQMH� þLQL� LQWHUHVDQWQLP� D� XþHQLNH�
RVSRVREOMDYD� GD� NRULVWH� UDþXQDU� L� VRIWYHUVNH� SDNHWH� X�
VD]QDMQH� VYUKH�� 7LPH� MH� LVSXQMHQ� L� MHGDQ� RG� JODYQLK�
cLOMHYD� VDYUHPHQRJ� REUD]RYDQMD� ±� RVSRVREOMDYDQMH�
XþHQLND� ]D� DNWLYQR� NRULãüHQMH� LQIRUPDcLRQLK� L�
NRPXQLNDcLRQLK� WHKQRORJLMD�� ãLURNR� UDVSURVWUDQMHQLK� X�
VDYUHPHQRP� GUXãWYX�� 1D� RVQRYX� SRND]DQRJ�PRåHPR�
]DNOMXþLWL�GD�MH�XþHQMH�RVQRYQLK�SRMPRYD�X�'HNDUWRYRP�
SUDYRXJORP� NRRUGLQDWQRP� VLVWHPX� SXWHP� UDþXQDUD� L�
*HR*HEUH� YHRPD� GHORWYRUQR� L� HILNDVQR�� 8þHüL� X�
RNUXåHQMX�*HR*HEUH�XþHQLcL�VX�PRJOL�RGPDK�GD�SURYHUH�
GD� OL� MH� QMLKRYR� ]QDQMH� LVSUDYQR�� 'RELMDOL� VX� RGPDK�
UHãHQMH�QD�HNUDQX�L�QD�WDM�QDþLQ�SURYHUDYDOL�VYRMH�]QDQMH�
L� NRULJRYDOL� SRJUHãQR� VKYDüHQR� L� XUDÿHQR� X� ]DGDWN
7DNRÿH�PRåHPR�]DNOMXþLWL� GD� MH�XþHQMH�X� VDUDGQLþ
JUXSDPD�PQRJR� HILNDVQLMH� RG� VDPRVWDOQRJ� XþHQMD�� 8�
VDUDGQLþNRP�UDGX�XþHQLcL�LPDMX�RVHüDM�RGJRYRUQRVWL�]D�
XVSHK� cHOH� JUXSH� ãWR� GRSULQRVL� YHüRM� PRWLYLVDQRVWL� L�
EROMLP�UH]XOWDWLPD���
1D� RVQRYX� UH]XOWDWD� QDãHJ� LVWUDåLYDQMD� PRåHPR�

SUHSRUXþLWL� NRULãüHQMH� UDþXQDUD� L� VRIWYHUVNRJ� SDNHWD�
*HR*HEUD� X� QDVWDYL�PDWHPDWLNH�� NDNR�X� REODVWLPD�VD�
JUDILþNLP�SULND]LPD�HOHPHQDWD��NDR�ãWR�MH�SULND]DQR�X�
QDãHP�UDGX�� WDNR� L�X�GUXJLP�REODVWLPD�NRMH�SRGUåDYD
*HR*HEUD��

/,7(5$785$��
$EX�%DNDU��.��� $\XE��0��� )DX]L�� $���	�$KPDG�7DUPL]L��5��
�������� 8WLOL]DWLRQ� RI� cRPSXWHU� WHcKQRORJ\� LQ� OHDUQLQJ�
WUDQVIRUPDWLRQ��,QWHUQDWLRQDO� -RXUQDO� RI� (GXcDWLRQ� DQG�
,QIRUPDWLRQ�7HcKQRORJLHV���������������

$OOHJUD��0���&KLIDUL��$���	�2WWDYLDQR��6����������,&7�WR�WUDLQ�
VWXGHQWV� WRZDUGV� cUHDWLYH� WKLQNLQJ��(GXcDWLRQDO�
7HcKQRORJ\�	�6RcLHW\���������������

%R]NXUW�� *��� 	� 5XWKYHQ�� .�� �������� &ODVVURRP�EDVHG�
SURIHVVLRQDO�H[SHUWLVH��D�PDWKHPDWLcV�WHDcKHU¶V�SUDcWLcH��
ZLWK�WHcKQRORJ\��(GXcDWLRQDO�6WXGLHV�LQ�0DWKHPDWLcV����
����

&KDL�� &��� /LQ�� :��<��� 6R�� +��-��� 	� &KHDK�� +�0�� ��������
$GYDQcLQJ� cROODERUDWLYH� OHDUQLQJ�ZLWK� ,&7��&RQcHSWLRQ��
cDVHV��DQG�GHVLJQ��6LQJDSRUH��0LQLVWU\�RI�(GXcDWLRQ��

'LNRYLü�� /�� �������� $SSOLcDWLRQV� *HR*HEUD� LQWR� WHDcKLQJ�
VRPH� WRSLcV� RI� PDWKHPDWLcV� DW� WKH� cROOHJH�
OHYHO��&RPSXWHU�6cLHQcH�DQG�,QIRUPDWLRQ�6\VWHPV��������
���������

'RJUX��0���	�.DOHQGHU��6����������$SSO\LQJ�WKH�VXEMHcW�
cHOO
�
WKURXJK� cRQVUXcWLYLVW� DSSURDcK� GXULQJ� VcLHQcH� OHVVRQV�
DQG� WKH� WHDcKHU
V� YLHZ�� -RXUQDO� RI� (QYLURQPHQWDO� 	�
6cLHQcH�(GXcDWLRQ��������������
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'RRO\��0����������&RQVWUXcWLQJ�NQRZOHGJH�WRJHWKHU��8�0��
'RRO\� �XU���� 7HOHcROODERUDWLYH� ODQJXDJH� OHDUQLQJ�� $�
JXLGHERRN� WR� PRGHUDWLQJ� LQWHUcXOWXUDO� cROODERUDWL
RQOLQH��VWU����������%HUQ��3HWHU�/DQJ���

'RUXN��%��.���$NWXPHQ��0���	�$\WHNLQ��&����������3UH�VHUYLcH�
HOHPHQWDU\�PDWKHPDWLcV�WHDcKHUV
�RSLQLRQV�DERXW�XVLQJ�
*HR*HEUD� LQ�PDWKHPDWLcV� HGXcDWLRQ�ZLWK� UHIHUHQcH� WR��
µWHDcKLQJ� SUDcWLcHV¶�� 7HDcKLQJ� 0DWKHPDWLcV� DQG� ,WV�
$SSOLcDWLRQV������������������

)LJXHLUD�6DPSDLR��$��G��6���GRV�6DQWRV��(��(��)��	�&DUULMR��
*��$����������$�cRQVWUXcWLYLVW�cRPSXWDWLRQDO�WRRO�WR�DVVLVW�
LQ� OHDUQLQJ� SULPDU\� VcKRRO� PDWKHPDWLcDO�
HTXDWLRQV��&RPSXWHUV�	�(GXcDWLRQ������������������

*DUcLD�� &�� 3�� �������� $� cRQVWUXcWLYLVW� cRPSXWDWLRQDO�
SODWIRUP� WR� VXSSRUW� PDWKHPDWLcV� HGXcDWLRQ� LQ�
HOHPHQWDU\�VcKRRO��&RPSXWHUV�	�(GXcDWLRQ��������������

*RPH]��(��$���:X��'���	�3DVVHULQL��.����������&RPSXWHU�
VXSSRUWHG� WHDP�EDVHG� OHDUQLQJ�� WKH� LPSDcW� RI�
PRWLYDWLRQ�� HQMR\PHQW� DQG� WHDP� cRQWULEXWLRQV� RQ�
OHDUQLQJ�RXWcRPHV��&RPSXWHUV�	�(GXcDWLRQ�������������
�����

+RKHQZDUWHU�� -��� +RKHQZDUWHU��0���	� /DYLc]D�� =�� ��������
,QWURGXcLQJ�G\QDPLc�PDWKHPDWLcV�VRIWZDUH�WR�VHcRQGDU\�
VcKRRO� WHDcKHUV�� 7KH� cDVH� RI� *HR*HEUD�-RXUQDO� RI�
&RPSXWHUV�LQ�0DWKHPDWLcV�DQG�6cLHQcH�7HDcKLQJ���������
���������

+RKHQZDUWHU��0���	�)XcKV��.���������-XOL���&RPELQDWLRQ�RI�
G\QDPLc�JHRPHWU\��DOJHEUD�DQG�cDOcXOXV�LQ�WKH�VRIWZDUH�
V\VWHP�*HR*HEUD��5DG�SUH]HQWLUDQ�QD�&RPSXWHU�$OJHEUD�
6\VWHPV�DQG�'\QDPLc�*HRPHWU\�6\VWHPV�LQ�0DWKHPDWLcV�
7HDcKLQJ�&RQIHUHQcH�������3HcV��+XQJDU\��

.LP�� &�� <�� �������� 7HDcKHUV� LQ� GLJLWDO� NQRZOHGJH�EDVHG�
VRcLHW\�� QHZ� UROHV� DQG� YLVLRQ��$VLD� 3DcLILc� (GXcDWLRQ�
5HYLHZ�����������������

/DDO��0���	�*KRGVL��6��0����������%HQHILWV�RI�cROODERUDWLYH�
OHDUQLQJ�� 3URcHGLD�6RcLDO� DQG� � %HKDYLRUDO� 6cLHQcH�� ����
���������

0DQČQRYi�� 0��� 6NXWLO�� 0��� 	� =LNO�� 3�� �������� 7DNLQJ�
DGYDQWDJH�RI�,7&�E\�WHDcKHUV�DW�WKH�SULPDU\�VcKRRO��8�$��
.DOHO�� $�� +DVVDLUL�� &�� $�� %XOXcHD� 	� 1�� 0DVWRUDNLV��
$GYDQcHG�(GXcDWLRQDO�7HcKQRORJLHV��3URcHHGLQJV�RI��WK�
:6($6�,$60(�,QWHUQDWLRQDO�&RQIHUHQcH�RQ�(GXcDWLRQDO�
7HcKQRORJLHV��('87(
�����VWU����������6RXVVH��7XQLVLH��
:6($6��

5XWKYHQ�� .�� �������� 7RZDUGV� D� QDWXUDOLVWLc�
cRQcHSWXDOLVDWLRQ�RI�WHcKQRORJ\�LQWHJUDWLRQ�LQ�cODVVURRP�
SUDcWLcH��7KH�H[DPSOH�RI�VcKRRO�PDWKHPDWLcV��(GXcDWLRQ�
DQG�'LGDcWLTXH�����������±�����

5XWKYHQ�� .��� +HQQHVV\�� 6��� 	� 'HDQH\�� 5�� ��������
&RQVWUXcWLRQV� RI� G\QDPLc� JHRPHWU\�� $� VWXG\� RI� WKH�
LQWHUSUHWDWLYH� IOH[LELOLW\� RI� HGXcDWLRQDO� VRIWZDUH� LQ�
cODVVURRP�SUDcWLcH��&RPSXWHUV�DQG�(GXcDWLRQ������������±
�����
6DKD��5��$���$\XE��$��)��0���	�7DUPL]L��5��$����������7KH�
HIIHcWV� RI� *HR*HEUD� RQ� PDWKHPDWLcV� DcKLHYHPHQW��
HQOLJKWHQLQJ� cRRUGLQDWH� JHRPHWU\� OHDUQLQJ�� 3URcHGLD�
6RcLDO�DQG�%HKDYLRUDO�6cLHQcHV��������������

7DNDþL��Ĉ���6WDQNRY��*���	�0LODQRYLc��,����������(IILcLHQc\�RI�
OHDUQLQJ� HQYLURQPHQW� XVLQJ� *HR*HEUD� ZKHQ� cDOcXOXV�
cRQWHQWV�DUH�OHDUQHG�LQ�cROODERUDWLYH�JURXSV��&RPSXWHUV�
DQG��(GXcDWLRQ���������������

9LDPRQWH��$�� -�� ��������7KH�cRPSXWHU� LQ� WKH� WHDcKLQJ�RI�
PDWKHPDWLcV��8�$��.DOHO��$��+DVVDLUL��&��$��%XOXcHD�	�1��
0DVWRUDNLV�� $GYDQcHG� (GXcDWLRQDO� 7HcKQRORJLHV��
3URcHHGLQJV� RI� �WK� :6($6�,$60(� ,QWHUQDWLRQDO�
&RQIHUHQcH� RQ� (GXcDWLRQDO� 7HcKQRORJLHV� �('87(
����
�VWU����������6RXVVH��7XQLVLH��:6($6���

=HQJLQ��<���)XUNDQ��+���	�.XWOXcD��7����������7KH�HIIHcW�RI�
G\QDPLc� PDWKHPDWLcV� VRIWZDUH� JHRJHEUD� RQ� VWXGHQW�
DcKLHYHPHQW� LQ� WHDcKLQJ� RI� WULJRQRPHWU\��3URcHGLD�
6RcLDO�DQG�%HKDYLRUDO�6cLHQcHV���������������

�

�

,1)250$&,-(�2�$8725,0$�
0LURVODYD�0LKDMORY�&DUHYLü��
)DcXOW\�RI�0DWKHPDWLcV�DQG�&RPSXWHU�6cLHQcH�
$OID�%.�8QLYHUVLW\�
3DOPLUD�7ROMDWLMD����1RYL�%HRJUDG��6HUELD�
H�PDLO��PLURVODYD�cDUHYLc�PLKDMORY#DOID�HGX�UV�
�
/D]DU�.RSDQMD��
)DcXOW\�RI�0DWKHPDWLcV�DQG�&RPSXWHU�6cLHQcH�
$OID�%.�8QLYHUVLW\�
3DOPLUD�7ROMDWLMD����1RYL�%HRJUDG��6HUELD�
H�PDLO��OD]DU�NRSDQMD#DOID�HGX�UV�
�
1HERMãD�'HQLü�
)DcXOW\�RI�0DWKHPDWLcV�DQG�&RPSXWHU�6cLHQcH�
$OID�%.�8QLYHUVLW\�
3DOPLUD�7ROMDWLMD����1RYL�%HRJUDG��6HUELD�
H�PDLO��QHERMVD�GHQLc#DOID�HGX�UV�


